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HIRING,  in  law,  may  be  defined  as  a  contract  by  which 
one  man  grants  the  use  of  a  thing  to  another  in  re- 
turn for  a  certain  price.  It  corresponds  to  the  localio-con- 
ductio  of  Roman  law.  That  contract  was  either  a  letting 
of  a-  thing  {locatio-conductio  rei)  or  of  labour  (locatio 
operarum).  The  distinguishing  feature  of  the  contract  was 
the  price.  Thus  the  contracts  of  mufuum,  commoddtum, 
<lepositum.,  and  mandatum,  which  are  all  gratuitous  con- 
tracts, become,  if  a  price  is  fixed,  cases  of  locatio-conductio. 
lu  modern  English  law  the  term  can  scarcely  be  said  to 
be  used  in  a  strictly  technical  sense.  The  contracts  which 
the  Roman  law  grouped  together  under  the  head  of  locatio- 
conductio — such  as  those  of  landlord  and  tenant,  master 
and  servant,  &c. — are  not  in  English  law  treated  as  cases 
of  hiring  but  as  independent  varieties  of  contract.  Neither 
in  law  books  nor  in  ordinary  discourse  could  a  tenant 
farmer  be  said  to  hire  his  land.  Hiring  would  generally 
be  applied  to  contracts  in  which  the  services  of  a  man  or 
the  use  of  a  thing  are  engaged  for  a  short  time. 

HIRSCHAU,  or  Hirsau,  a  village  within  the  amt  of 
Calw  and  the  circle  of  Schwarzwald,  Wurtemberg,  on  the 
Nagold,  is  a  station  on  the  Pforzheim-Horb  Railway,  aijd 
lias  paper  and  other  factories.  Population  800.  It  owes 
its  origin  and  its  historical  interest  to  the  now  ruinous 
Benedictine  monastery  in  the  neighbourhood,  the  Monas- 
terium  Hirsaugiense,  at  one  period  one  of  the  most  famous 
ill  Europe.  It  was  founded  in  830  or  832  by  Count 
Erlafried  of  Calw,  at  the  instigation  of  his  son.  Bishop 
Netting  of  Vercelli,  who  enriched  it  with,  among  other 
treasures,  the  body  of  St  Aurelius.  Its  first  occupants 
(838)  were  a  colony  of  fifteen  monks  from  Fulda,  disciples 
of  Hrabanus  Maurus  and  Walafridus  Strabus,  headed  by 
the  abbot  Liudebert.  During  about  a  century  and  a  half, 
under  the  fostering  care  of  the  counts  of  Calw,  it  enjoyed 
great  prosperity,  and  became  an  important  seat  of  learning  ; 
but  towards  the  end  of  the  10th  century  the  ravages  of  the 
pestilence  combined  with  the  rapacity  of  its  patrons,  and 
the  Selfishness  and  immorality  of  its  inmates,  to  bring  it  to 
the  lowest  ebb.  After  it  had  been  desolate  and  in  ruins 
tor  nnwards  of  sixty  years  it  was  rebuilt  in  1059,  and 
uivdfir' Abbot  William  "  der  Selige  "  (1069-1091)  more  than 
regained  its  former  splendour.  By  his  Constitutiones 
Virxauffienses,  a  sort  of  new  religious  order,  Ordo  Hirsau- 
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giensis,  was  formed,  of  which  the  rule  was  afterwards 
adopted  by  many  monastic  establishments  throughout 
Germany,  such  as  those  of  Blaubeuren,  Erfurt,  and  Schaff- 
hausen.  The  friend  and  correspondent  of  Pope  Gregory 
VII.,  and  of  Anselm  of  Canterbury,  he  took  active  part 
in  the  politico-ecclesiastical  controversies  of  his  time ; 
while  a  treatise  from  his  pen,  £>e  Musica  et  Tonis,  as 
well  as  the  Fhilosophicarum  et  adrononiicarum  institu- 
tioiium  libri  III.,  bears  witness  to  his  interest  in  science 
and  philosophy.  About  the  end  of  the  12th  century  the 
material  and  moral  welfare  of  Hirschau  was  again  very 
perceptibly  on  the  decline  ;  and  it  never  afterwards  again 
rose  into  importance.  In  consequence  of  the  Reformation 
it  was  secularized  in  1558  ;  in  1692  it  was  laid  in  ruins  by 
the  French.  The  Chronicon  Hirsaugiense,  or,  as  in  the 
later  edition  it  is  called,  Aimales  Hirsangienses  of  Trithe- 
mius  (Basel,  1559  ;  St  Gall,  1690),  is,  although  containing 
much  that  is  merely  legendary,  an  important  source  of 
information,  not  only  on  the  affairs  of  this  monastery,  but 
also  on  the  early  history  of  Germany.  The  Codex  Hirsau- 
(jiensis  was  printed  at  Stuttgart  in  1844.  See  Christmann, 
Geschichte  des  Klosters  llirschau  (1782) ;  Steck,  Das 
Kloster  llirschau  (1844);  Wolff,  "JoL  Trithemius  u. 
die  iiltcste  Geschichte  des  Klosters  Hirschau,"  in  the 
Wiiritemhergisches  Jahrbuch  for  1863  ;  and  Helmsdorfer, 
Forschungen  zur  Geschichte  des  Alts  Wilhelm  I'on  Hirschau 
(Gottingen,  1874). 

HIRSCHBERG,  the  chief  town  of  a  circle  in  Prussian 
Silesia,  government  district  of  Liegnitz,  is  beautifully 
situated  at  the  confluence  of  the  Bober  and  Zacken,  and  on 
the  Silesian  mountain  railway,  30  miles  S.W.  of  Lauban 
by  rail.  It  is  the  seat  of  a  circle  court  and  of  a  chamber 
of  commerce.  A  great  portion  of  its  old  walls  still  remains, 
and  to  the  south  of  the  town  there  are  pleasant  promenades. 
It  possesses  an  Evangelical  church,  one  of  the  sis  stipulated 
for  in  the  agreement  between  Charles  of  Sweden  and  the 
emperor  Joseph  I.  in  1707  ;  four  Catholic  churches,  one  of 
which  dates  from  the  14th  century ;  a  synagogue,  an  Evan- 
gelical gymnasium,  a  school  of  the  middle ,  grade,  a  female 
school  of  the  higher  grade,  an  orphanage,  and  an  asylum. 
The  town  is  the  principal  emporium  of  commerce  in  the 
Silesian  mountains,  and  its  industries  include  the  carding 
and  spinning  of  wool,  and  the  manufacture  of  linen  and 
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Cotton  fabrics,  Brabant  lace,  veils,  artifieia^  flowers,  paper, 
Portland  cement,  porcelain,  sealing- w'ax, blacking,  chemicals, 
machines,  firc-engiiies,  champagne,  and  cider.  There  is 
also  a  lively  trade  in  corn  and  agricultural  produce.  The 
town  is  celebrated  for  its  romantic  surroundings,  including 
the  Cavalierbcrg,'  from  which  there  is  a  splendid  view,  the 
Hausberg,  the  Helicon,  crowned  by  a  small  Doric  temple, 
the  Kreuzbcrg,  with  walks  commanding  beautiful  views, 
and  the  Sattlcr  ravine,  over  which  there  is  a  railway  viaduct. 
The  population  in  1875  was  12,954. 

Hirschborg  was  in  existence  in  the  lltli  centiiry,  and  olit.iined 
town  rights  in  1108  from  Boteslaus  Hi.  of  Poland.  It  withstood 
a  siege  by  the  Hussites  in  1427,  and  an  attack  of  the  imperial 
troops  in  1640.  Tlie  foundation  of  its  prosperity  was  laid  in  the 
16th  century  by  the  introduction  of  the  manufacture  of  linen  and 
veils, 

HIRTIUS,  ArLUS,  one  of  Caesar's  chief  supporters  and 
most  intimate  friends.  He  was  with  him  os  legatus  in 
Gaul.  After  the  civil  war  broke  out  in  49  B.C.,  he  seems 
to  have  Veen  generally  stationed  in  Rome  to  protect  Csesar's 
interests  there.  He  was  a  personal  friend  of  Cicero,  and 
used  his  inlluence  with  Cresar  in  behalf  of  the  orator's 
brother  and  nephew.  He  was  nominated  along  with  Pansa 
by  C'rcsar  for  the  consulship  of  43  B.C.;  and  after  the 
dictator's  assassination  in  March  44,  this  honour  made  him 
for  a  short  time  one  of  the  leading  actors  in  that  troubled 
time.  The  consuls  supported  the  senatorial  party  against 
Antony,  and  led  their  armies  into  Umbria,  where  Antony 
was  blockading  Dec.  Brutus  in  Mutina.  On  March  27th 
a  double  battle  was  fought :  in  the  first  Antony  had  the 
upper  hand,  and  Pansa  was  mortally  wounded  ;  and  in  the 
'second  Hirtiiis  contpletely  defeated  the  enemy,  but  was 
himself  killed  in  the  subsequent  assault  on  the  enemy's 
camp.  Hirtius  was  porliaps  an  author :  the  eighth  book 
of  Csesar's  commentaries  -on  the  Gallic  war,  which  was 
certainly  not  written  by  Caesar  himself,  is  commonly  at- 
tributed to  him ;  and  the  accounts  of  the  Alexandrian, 
African,  and  Spanish  wars  are  perhaps  also  due  to  bis  pen. 

HISPANIOLA.     See  Hayti. 

HISSAR,  a  British  district  belonging  to  the  division  of 
the  same  name,^  in  the  lieutenant-governorship  of  the 
Punjab,  India,  lying  between  28°  36'  and  29°  49'  N.  lat, 
and  between  75°  16'  and  76°  22'  E.  long.  It  is  bounded 
on  the  N.  and  N.  W.  by  the  Pati-'da  state  and  a  small  portion 
of  the  British  district  of  Sirsa,  on  the  E.  and  S.  by  the 
■  territory  of  Jhind  iind  the  British  district  of  Rohtak,  and 
on  the  W.  by  the  deserts  of  P>lkaner.  Area,  3539  square 
miles  ;  population  (1868),  484,681. 

Hiss.'lr  forms  the  western  border  district  of  the  great 
Bfkaner  desert,  and  consists  for  the  most  part  of  sandy 
plains  dotted  with  shrub  and  brushwood,  and  broken  by 
undulations  towards  the  south,  which  rise  into  hills  of  rock 
like  islands  out  of  a  sea  of  sand.  The  Ghaggar  is  its  only 
river,  whose  supply  is  uncertain,  depending  much  on  the 
fall  of  rain  in  the  lower  Himalayas ;  its  overflow  in  times 
of  heavy  rain  is  caught  near  FatehAbAd  and  Murakhora  by 
ihils,  which  dry  up  in  the  hot  season.  A  canal,  known  as 
the  Western  Jumna  Canal,  crosses  the  district  from  east  to 
west,  irrigating  54  villages.  The  soil  is  in  places  hard  and 
clayey,  and  difficult  to  till ;  but  when  sufficiently  irrigated 
it  is  highly  productive.  Old  mosques  and  other  buildings 
exist  in  parts  of  tho  district. 

■  Rice  is  the  staple  crop  of  tho  district.  In  favourable 
seasons,  cotton  is  extensively  grown  in  lands  irrigated  by 
the  Western  Jumna  Canal.  In  1872-73,  1,431,541  acres 
were  under  tillage,  out  of  an  assessed  area  of  2,265,428 
seres.  HissAr  produces  a  breed  of  milk-white  oxen,  1 7  or 
18   hands  in   height,  which  are  in  great  request  for  the 

The  division  <-'f  His.s.-ir  is  nniier  a  connuissioner,  and  conip'-ises  the 
throe  districts  of  IlissAr,  Rohtalc,  and  Sirsa  Area.  8478  square  miles. 
Population  (1868),  1,232,485 


carnages  of  natives.  The  district  has  always  been  subjecl 
to  famine.  The  first  calamity  of  this  kind  of  which  we 
have  authentic  record  was  the  famine  of  1783;  since  then 
there  have  been  several  more  or  less  serious  failures  of  the 
crops. 

The  principal  exports  are  oil-seeds,  gram,  grains,  copper 
and  brass  utensils,  hides,  and  a  little  cotton  ;  the  imports 
— salt,  sugar,  fine  rice,  cotton  goods  of  English  make, 
spices,  and  iron.  The  exports  are  double  the  imports  ii 
value.  The  rural  manufactures  comprise  coarse  cotton 
cloth,  vessels  made  of  prepared  skins,  and  copper  and  brass 
vessels.  The  annual  out-turn  of  rough  saltpetre  is  esti- 
mated at  450  maiindn.  The  trade  of  the  district  centres 
in  BhawAni,  where  nine  lines  of  traffic  converge.  .The 
main  road,  about  50  feet  wide,  unmetalled,  traverses  the 
district,  passing  through  HAnsi  and  HissAr  towns ;  four- 
teen otler  roads  supply  communication.  The  census  of 
1868  returned  the  population  at  484,681  (males,  266,847; 
females,  217,834).  The  Hindus  numbered  373,937; 
Mahometans,  102,928;  Sikhs,  1812;  and  "others,"  6004. 
There  are  three  municipalitie.%  viz.,  BhawAni,  32,254  ; 
HissAr,  14,133;  and  HAnsi,  13,563.  The  district  police 
numbered  396  men  iu  1872-73,  and  the  municipal  police 
174.  In  the  same  year  there  were  50  schools,  with  1729 
scholars.  The  climate  of  HissAr  is  very  dry  ;  hot  westerly 
winds  blow  from  the  middle  of  March  till  July.  The 
average  rainfall  for  the  six  years  1867-68  to  1872-73  was 
14'57  inches.  The  principal  diseases  are  fevers  and  small- 
pox. Cholera  occasionally  breaks  out.  Skin  diseases  also 
are  common.  Government  dispensaries  are  situated  at 
BhawAni  and  HAnsi. 

Prior  to  the  Mahometan  conquest,  the  semi-desert  tract  of  which 
Hissiir  district  now  forms  part  was  the  retreat  of  Chauhan  Hdjpnts. 
Towards  the  end  of  the  18th  century,  the  Bhattis  of  Bhatti.ina 
gained  ascendency  after  bloody  struggles.  To  complete  the  ruin 
brought  on  by  tliese  conflicts,  nature  lent  her  aid  in  the  great 
fiominc  of  1783.  Hiss,ar  passed  nominally  to  the  British  in  1803, 
but  tiiey  could  not  enforce  order  till  1810.  Early  in  tlie  mutin; 
of  1857  Hissiir  was  wholly  lost  for  a  time  to  British  rule,  and  at 
Europeans  were  either  murdered  or  compelled  to  fly.  The  Bhattis 
rose  under  their  hereditary  chiefs,  and  the  majority  of  the  Mahome- 
tan population  followed  their  esample.  Before  Delhi  had  been 
recovered,  the  rebels  were  utterly  routed. 

HissAr,  municipal  town  and  administrative  head- 
quarters of  the  above  district,  29°  9'  51"  N.  lat,  75°  45' 
55"  E.  long.;  population  (1868),  14,133  (Hindus  9211, 
Mahometans  4805,  Sikhs  34,  Christians  83).  The  town  is 
situated  on  the  AVestern  Jumna  Canal,  102  miles  W.  of 
Delhi.  It  was  founded  in  1354  by  the  emperor  Firo? 
ShAh,  who  constructed  the  canal  to  supply  it  witli  water; 
but  this  fell  into  decay  during  the  last  century,  owing  to 
the  constant  inroads  of  marauders.  HissAr  was  almost 
completely  depopulated  during  the  famine  of  1783,  but  was 
afterwards  occupied  by  the  adventurer  George  Thomas; 
who  built  a  fort  and  collected  inhabitants.  It  contains  i 
cattle  farm,  both  for  commissariat  purposes  and  for  improv- 
ing the  breed  of  the  province ;  attached  is  an  estate  oi 
43,287  acres  for  pasturage.  There  is  an  import  trade  in 
grain,  gJit,  sugar,  oil,  cotton,  tobacco,  and  English  piece 
goods.     The  municipal  revenue  in  1875-76  was  £1229. 

HISSAR,  a  state  in  Central  Asia,  lying  between  the 
meridians  of  66°  30'  and  70°  E.  and  the  parallels  of  39° 
15'  and  37°  N.,  and  dependent  on  tho  amir  of  Bokhara. 
It  forms  that  part  of  the  basin  of  the  Oxus  which  lies  os 
the  north  side  of  the  river,  opposite  the  Afghan  province  o< 
Balkh.  The  western  prolongation  of  the  Tian  Shan,  which 
divides  the  basin  of  the  Zarafshan  from  that  of  tho  uppcj 
Oxus,  after  rising  in  one  peak  to  a  height  of  12,300  feet, 
bifurcates  in  67°  45'  E.  long.  Its  two  arms  include  be 
tween  them  the  province  of  Shahr-i-Sabz,  with  the  towns 
of  Shahr  Sabz,  Kitab,  Yakobagh,  and  Knichi.  The  main 
chain  and  the  southern  arm  of  its  bifurcation,  sometimes 
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called  Koli-i-tan,  form  the  N.  and  N.W.  boundaries  of 
Hissar.  On  the  W.  it  is  wholly  bounded  by  the  desert ; 
the  Oxus  limits  it  on  the  S.  and  S.E.;  and  the  states  of 
Karategin  and  Daiwaz  complete  the  boundary  cu  tlie  E. 
Until  1875  it  was  one  of  the  least  known  tracts  of 
Central  Asia,  but  in  that  year  a  Russian  expedition 
from  Tashkcnd  traversed  and  surveyed  a  great  portion  of 
it,  and  since  then  successive  expeditions  have  explored 
various  other  portions,  so  that  it  is  now  very  fairly  known. 
Hissar  is  traversed  from  north  to  south  by  four  important 
tributaries  of  the  Oxus,  viz.,  the  Surkhab  or  Vakhsh,  Kafir- 
nihan,  Surkhan,  and  Shirabad-Daria,  which  descend  from 
the  snowy  mountains  to  the  north  and  form  a  series  of 
fertile  valleys.,  disposed  in  a  fan-shape,  within  which  lie 
embosomed  the  principal  towns  of  Hissar.  The  two  chief 
roads  by  which  Hissar  is  approached  from  Bokhara  and 
Russian  Turkestan  lie  through  Karchi  and  Siiahr-i-sabz 
respectively.  Both  these  routes  unite  at  Ak-roba,  on 
the  crest  of  the  range  between  Khuzar  and  Baisun. 
There  is  also  a  difficult  route,  running  through  fine  forests 
from  Yakobagh  across  the  mountains  to  Sarijui.  A  little 
way  down  the_olher  side  of  the  mountain  chain  between 
Khuzar  and  Derbend  is  situated  the  famous  defile  formerly 
called  Kohluga  (Mong.  "  Barrier")  and  the  Iron  Gate,  but 
now  styled  Buzghol-khana  or  Goat's  House.  This  pass  is 
described  by  the  Russiaus,  who  visited  it  and  were  vividly 
impressed  with  its  solemnity,  as  a  huge  but  narrow 
chasm  in  a  transverse  range,  whose  frowning  rocks 
overhang  and  threaten  to  choke  the  tortuous  and  gloomy 
corridor  (in  "places  but  5  paces  wide)  afi"ording  the 
only  exit  from  the  valley.  In  ancient  times  it  was  a 
vantage  point  of  much  importance,  and  commanded  the 
chief  route  between  Turkestan  and  India.  Hwen-Tsang, 
who  passed  through  it  in  the  7th  century  on  his  way  south- 
ward, states  that  there  were  then  two  folding  doors  or  gates, 
cased  with  iron  and  hung  with  bells,  placed  across  the  pass. 
Clavijo,  the  Spanish  ambassador  to  the  court  of  Timur, 
heard  of  this  when  ho  passed  through  the  defile  800  years 
after,  but  the  gates  had  then  disappeared.  Derbend,  the 
first  inhabited  place  met  with,  is  a  poor  village  in  the  valley 
of  the  Shirabad-Daria,  along  which  runs  the  road  to  the 
Oxus  and  to  Afghanistan.  Shirabad  town  itself  is  a  place 
claiming  great  antiquity.  It  has  a  citadel  and  three  rows 
of  walls,  and  with  its  surrounding  villages  presents  the 
aspect  of  a  flourishing  oasis.  There  are  four  ferries  over 
the  Oxus  in  the  Shirabad  chiefship  or  district,  viz.,  Chush- 
ka-guzar  (boar's  ferry),  Patta-kissar,  Shur-ab,  and  Kara- 
kamir.  ^ 

Baisun,  a  picturesque  Uzbek  town  considered  to  be  very 
healthy,  lies  on  the  road  from  Derbend  to  Hissar  town. 
Emerging  from  the  somowhat  complex  mountain  mass 
which  fills  up  this  part  of  Hissar,  the  valley  of  the  Surkhan 
is  reached.  This  large  river  is  formed  by  several  aftjuents 
from  the  snowy  range  to  the  north,  one  of  which,  the 
Tupalan,  formerly  gave  its  name  to  the  whole  stream. 
The  valley  in  its  upper  "part  is  between  40  and  45  miles 
wide  ;  the  banks  of  the  river  are  flat  and  reed-growc,  and 
lire  frequented  by  wild  hogs  and  a  few  tigers.  The 
Surkhan  valley  b  highly  cultivated,  especially  in  its  upper 
portion,  where  the  villages  are  crowded.  It  supplies 
Bokhara  with  corn  and  sheep,  but  its  chief  products  are  rice 
and  flax.  When  Hissar  was  independent  the  valley  of  the 
Surkhan  was  always  its  political  centre,  the  town  of  Hissar 
being  simply  an  outlying  fortcess.  Passing  by  four  fortified 
towns,  Dehinau,  Sarijui,  Regar,  and  Karatagh,  all  in  the 
basin  of  the  Surkhan,  Hissar  ( =  fort)  claims  notice.  Its 
position  at  the  entrance  of  the  Pavi-dul-dul  defile  com- 
manded the  entrance  into  the  fertile  valleys  of  the  Surkhan 
and  Kafirnihan,  just  as  Kubadian  at  the  southern  end  of 
the  latter  stream  defended   them    from   the  south.     The 


famous  bridge  of  Pul-i-sanghin  (stone  bridge,  Tash-kepri 
in  Turkish)  lies  on  the  road  from  Hissar  and  Kafirnihan  to 
Baljuan  and  Kulab.  It  spans  the  Surkhab,  which  is  hero 
hemmed  in  betv/een  lofty  and  precipitous  clifl's  barely  30 
paces  apart.  The  bridge  itself  abuts  on  projecting  rocks, 
and  is  ton  paces  wide.  The  nest  place  of  iniportaMce  is 
Kulab,  in  the  valley  of  the  Kichi  Surkhab,  so  called  fjoui 
the  lakes  or  inundations  near  which  it  stands.  The  dis- 
trict is  part  of  that  once  famous  as  Khotl.  The  town 
(which,  strictly  speaking,  is  the  capital  of  Kulab  district 
as  distinct  from  Hissar)  contains  about  500  houses  and  a 
poor  citadel,  and  from  it  there  are  roads  to  Badakhshau 
and  Kurgan-tepe  and  Kubadian.  These  two  lie  in  the 
valleys  of  the  Vaksh  (or  Surkhab)  and  Kafirnihan  respect- 
ively. Kulab  produces  wheat  in  great  profusion,  and 
gold  is  brought  thither  from  the  surrounding  districts.' 
Kubadian  is  a  large,  silk-producing  town,  aud  is  surrounded 
with  rice-fields.  Formerly  the  two  last-named  valleys  were 
densely  peopled,  and  a  series  of  settlements  extended  south- 
ward from  Dehinau,  from  which  town  an  arik  or  canal  pro- 
vided the  city  of  Termcz  with  water.  Termez,  or  Termedh, 
was  an  ancient  and  important  city  on  the  Oxus.  After 
being  destroyed  by  Jcnghiz  Khan  and  lying  for  some  time 
in  ruins,  it  rose  again  into  note  in  the  following  century, 
and  when  visited  by  Ibn  Batuta,  and  later  by  Clavijo,  it  . 
had  grown  again  into  a  place  of  some  importance.  It  is 
now  a  mass  of  ruins. 

The  population  of  tlTe  districts  of  Hissar  and  Kulab  consists 
principally  of  Uzbeks  and  Tajiks,  the  foimcr  predominating,  ajul.l 
as  in  tlic  valleys  o'f  the  Sir  and  ZarafsUan,  gradually  pushing  the 
aboriginal  Tajiks  into  the  liills.  Kast  of  Dushamba  tlie  Tajiks 
are  tlio  dominant  race.  On  the  banks  of  the  Oxus  there  ai-e  some 
tribes  of  Baigush  Turkmans  who  work  at  the  feiriea,  drive  sliccjf, 
and  accompany  caravans.  Lyuli  (gipsies),  Jews,  Hindus,  and. 
Afghans  are  also  to  be  found  iu  Hissar.  lint  the  Uzbeks  are  the 
most  numerous,  and  their  influcuce  is  so  great  that  .at  Bokhara 
Hissar  is  known' as  Uzbekistan.  The  climate 'of  the  valleys 
of  Hissar  and  Kulab  is  pleasant,  as  they  arc  shut  in  by  moun- 
tains to  the  north  and  open  towards  the  Oxus  to  the  south. 
Baisun  (3410  feet)  is  the  most  elevated  town.  Hissar  and  Kulab 
produce  in  abundance  all  the  cereals  and  garden  plants  indigenous 
to  Central  Asia.  Cotton  is  grown  in  considerable  (juantities  in  the 
district  of  Shirabad,  wheuce  it  is  exported  by  way  uf  Khuzar  to 
Karshi.  The  diffici^ties  of  transport  would  prevent  its  being 
brought  in  any  quantity  from  ftther  jilaces.  Dehinau,  Hissar,.  and 
Dushamba  export  corn  and  llax  to  Bokhara.  From  the  vicinity 
of  Khuzar  is  exported  rock-salt,  and  sheep  are  brought  to  Bokhara 
and  Karshi  fr6m  all  parts  of  Hissar  district,  as  well  as  from  Baljuan, 
Yurchi,  and  Afghanistan.  A  species  of  juniper,  called  arciia,  is 
used  for  timber.  Salt  is  found  at  Bash-knrd,  in  the  mountains  of 
Hazret-Imani,  and  at  other  places.  There  are  numerous  brina 
springs  in  various  quarters,  indicating  geaer.ally  an  inexhaustible 
supply  of  rock-salt.  Auriferous  sand  has  been  discovered  in  the 
Vaksh,  and  tho  inhabitants  wash  the  sands  after  the  floods  in 
spring.  Merchandize  is  conveyed  by  means  of  camels,  mules,  and 
horses  from  Hissar  to  Karshi  and  Bokhara.  Kot  a  single  waggon 
is  to  be  found  in  tho  district,  and  thenvooden  arba  is  not  even 
known  there.  Politically,  Hissar  now  consists  of  seven  sub-dis- 
tricts, governed  by  begs^  Sliirabad,  Baisun,  Dehinau,  Yurchi, 
Hissar,  Kurgan-tepe,  and  Kubadian ;  and  Kulab  of  two,  Baljuan 
and  Kulab.  The  fact  of  tho  chief  route  between  the  Russian  and, 
British  possessions  in  Asia  lying  through  Hissar  has  served  of 
lato  years  to  bring  it  into  prominence,  aud  will  always  invest  it 
with  a  certain  importance. 

History. — Our  knowledge  of  theTiistory  of  Hissar  is  most  frag- 
mentary. In  carlv  written  history  this  country  was  part  of  the 
Persian  empire  of  the  Achsemenida;,  and  probably  aftenvards  of  tho 
GrEeco-Bactrian  kiugdom,  and  then  sabject  to  the  Eastern  swarms 
who  broke  this  up.  In  the  time  of  the  Sassanian  kings  of  Persia 
it  was  under  tho  Haiathalah,  the  Ephthalites  or  White  Himsof  the 
Greeks,  subdued  by  the  Turks  in  the  early  part  of  the  7th  century, 
these  soon  to  be  displaced  by  the  Mahometan  power.  Termedh, 
Kubadian,  and  Chagam.-in  are  named  as  places  of  importance  by. 
the  Arab  geographers  of  the  10th  century  ;  tho  last  name  was  .also 
applied  territorially  to  a  great  part  of  tho  Hissar  province,  but  is 
now  obsolete.  The  country  was  successively  subject  to  the  Mongol 
Cha^atai  dynasty  and  to  Timur  and  his  successors  ;  it  afterwards 
became  a  cluster  of  Uzbek  states  of  obscure  history.  Hissar  was 
annexed  by  the  amir  of  Bokhara  in  1869-70,  soon  after  the  Jtu.ssian 
occupatjon  of  Samarcand.  (C.  E.  D.  B.) 
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I.  AxiMAL  Histology. 

ANIMAL  HISTOLOGY  (from  io-to'?,  a  web  or  tissue, 
and  Xoyos,  discuurse)  is  the  study  of  tho  minute 
Structure  of  the  tissues  of  auimals.     By  a  tissue  is  meant 
any  part  of  au  organism  which  has  undergone  special  changes 
in  structure  in  adaptation  to  the  performance  of  special 
functions.     These  special   changes  are  e.xpressed  )iy  the 
general    term    "diflferentiation."     In    the   lowest   animal 
5rgani3m3,  the  whole  of  whoso  bodies  are  composed  of  the 
undifferentiated  living  substance  termed   "protoplasm," 
we  find  all  its  functions   shared   by  every  part  of   the 
organbm.     An  amceba,  for  example,  it  is  well  known,  is 
capable  of  finding,  seizing,  devouring,  digesting,  and  assimi- 
lating food,  has  a  special  provision  for  collecticg  fluid  and 
pumping  it  out  of  its  body,  respires  by  its  whole  surface, 
moves  about  apparently  where  it  will,  exhibits  a  sensibility 
tc  tactile  impressions,  and  reacts  in  all  probability  to  smell 
if  not  to  sound  and  light, — in  .short,  is  capable  of  perform- 
ing, although  with  the  lowest  possible  amount  of  activity, 
almost  every  function  which  animals  vastly  higher  in  the 
scale  of  organization  exhibit     But  even  in  the  amoeba  we 
cannot  say  certainly  that  there  is  no  differentiation  of  its 
protoplasm.      For  a  condensed  portion — the  nucleus — is 
set  aside  to  initiate  the  reproductive  function,  and  it  is  by 
means  of  the  external  and  firmer  layer  (ectoplasm)  that  its 
(movements  are  effected  and  its  relations  with  the  external 
world  maintained,  while  the  internal  more  fluid  protoplasm 
(endoplasm)  is  concerned  w'th  the  digestion  of  the  food. 
StiU  there  are  simple  organisms  whose  protoplasm  is  pro- 
bably absolutely  undifferentiated.     On  the  other  hand,  there 
are  other  organisms  which  are  also  regarded  as  composed 
of  simple  protoplasm,  and  are  constituted  by  a  single  cell, 
which   nevertheless  show  a  marked  progress  in  t^^^  dif- 
ferentiation of  portions  of  their  substance  apart  altogether 
from  the  presence  of  a  nucleus.     Such  differentiation  in 
unicellular  organisms  generally  takes  the  form  of  the  pro- 
duction of  a  shell  or  "  test,"  as  in  the  Foramini/era  and  in 
Nodlhica,   which   subserves   purely   passive  functions   of 
sustentation  or  defence.     It  is  not  certain  in  such  cases 
whether  the  structure  thus   produced  is  formed  by  the 
direct  conversion  of  the  protoplasm  or  by  an  exudation  on  . 
the  surface  which  subsequently  hardens.     But  portions  of 
the  protoplasm   may  be  set  aside  for  the  performance  of 
active  functions.     We  see  this  in  its  production  in  the 
farm  of  locomotory  organs,  either  temporary  (pseudopodia) 
or  permanent  (cilia).     But  in  neither  of  these   can  any 
actual  change  in  the  minute  structure  of  the  protoplasm  be 
observed.     A  differentiation  does,'  however,  occur  it)  one 
:emarkable  instance — the  flagellum,  namely,  of  the  Noc- 
'ilucidce  (fig.   1),  which  exhibits  as  definite  a  transverse 
ttriation  as  does  the  cross-striated  or  voluntary  muscular 
•issue  of  the  higher  animals,  in  which  structural  peculiarity 
t  is  impossible  not  to  infer  a  relation  to  its  contractile  f  unc- 
ions ;  and  similarly,  in  the  Voriicellidce,  there  is  a  differen- 
iation  of  the  protoplasm  of  the  rapidly  contractile  stalk. 

Whereas  in  the  more  highly  organized  unicellular  animals 
jortions  of  the  single  cell  are  thus  set  aside  for  the  perform- 
(nee  of  special  functions,  and  modified  in  structure  accord- 
ugly,  in  multicellular  animals,  on  the  other  hand,  we  find 
(rhole  cells  and  sets  of  cells  set  apart  and  differentiated, 
ft  is  to  such  modifications  in  sets  of  cells  in  multicellular 
prganisms,  rather  than  in  portions  of  the  protoplasm  of  a 
inicellular  organism,  that  "histological  differentiation"  is 
commonly  restricted;  and  each  such  set  of  cells,  destined 
for  the  performance  of  a  special  function,  and  modified 
accordingly  in  structure,  is  denominated  a  "tissue." 


The  animal  tissues  may  be  classed  under  the  four  LeadB 
of  Epithelium,  Connective  Tismie,  Muscular  Tissue,  and 
Nervous  Tissue.^  Of  these  four  classes  of  tissue  thu 
epithelium  is  the  most  primitive  and  least  altered.  In  the 
development  of  the  Metazoa  the  numerous  embryonic  cells 
which  result  from  the  division  of  the  single  cell — the  ovum 
— tend  in  nearly  every  case  to  arrange  themselves  as  a  single 
layer  surrounding  a  central  cavity  (unilaminar  condition  of 
the  blastoderm),  (fig.  2,  A).-  Presently  a  part  of  the  wall 
of  the  hollow  sphere  becomes  invaginated,  so  that,  instead 
of  a  >'esicle  enclosed  by  but  a  single  layer  of  cells,  a  cup 
{Gaslrulu,  Haeckel),  is  produced  (fig.  2,  B),  the  wall  of 
which  is  formed  by  two  layers  derived  from  the  original 
single  layer,  and  separated  from  one  another  by  a  narrow 
interval  (which  is  all  that  remains  of  the  original  cavity  of 
the  vesicle)  except  at  the  orifice  of  the  cup,  where  they  are 
continuous  (bilaminar  condition  of  the  blastoderm).  At 
this  part  some  cells  become  separated  from  one  or  both  of 
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Fig.  ].  Fig.  2. 

Fig.  1.— Flacellam  of  Ifoctituca  tiiiliaris  Oitghly  magnified),    t,  transversely 

striated  substance  ;  6.  base^of  attactimenl  to  body  of  animal. 
Flo.  2. — Sections  through  the  unilaminar  (A),  bilaminar  (B),  and  trilaminar 

(C)  conditions  of  the  typical  blastoderm.    £ct.,  ectoderm;  .£*»<..  entodcnn ; 

Afei.t  mesoderm  ;  c,  primitive  connective  tissue. 

these  two  primary  layers,  and,  extending  in  and  occupying 
the  cleft-like  space  which  separates  them,  become  a  third 
layer  of  cells,  which  differs  from  those  of  the  other  two  in 
not  being  arranged  into  a  continuous  membrane,  and  not, 
therefore,  forming  an  epithelium  (trilaminar  condition  of 
the  blastoderm),  (fig.  2,  C).  Now,  of  these  three  layers, 
the  outer  one,  or  ectoderm,  and  the  inner  one,  or  entoderm, 
give  rise  to  all  the  epithelial  tissues  of  the  body.  The 
nervous  tissues  are  also  derived  from  the  ectoderm ;  whereas 
the  connective  and  muscular  tissues  originate  in  the  meso- 
derm or  middle  layer.  In  most  of  the  Coelenterata,  how- 
ever, the  mesoderm  is  not  developed  at  one  part  only  of  the 
embryo  as  in  the  higher  Metazoa.  In  the  hydroid  polyps 
and  Medusm  it  never  becomes  completely  distinct  from  the 
ectoderm  and  entoderm,  although  a  jelly-like  sustentacular 
substance  may  be  formed  to  a  greater  or  less  extent  between 
the  two  primary  layers,  and  cells  may  pass  into  it  from  one 
of  them,  so  that  a  kind  of  mesoderm  is  thus  produced.  In 
the  MeduscB,  also,  the  muscular  function  is  performed  by 

'  The  characters  of  the  several  tissues  and  their  varieties  are  best 
known  as  they  occur  in  the  VcrtebKata,  and  a  description  of  tbera  will 
be  found  in  the  article  on  Anatomy. 

^  A  layer  of  cells  which  thus  forms  a  membrane  by  th«  onion  of  the 
cells,  with  an  im]ierceptible  amount  of  intercellular  cementing  sub- 
stance, would  projicrly  fall  under  the  definition  of  the  tern)  epithelium, 
which  was  first  ajiplied  by  Ruysch  to  the  cellular  membrane  covering 
the  lips,  and  has  ever  since  been  used  to  designate  membranes  thus 
composed  of  cells  alone. 
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cells  which  either  still  have  their  place  in  the  general  layer  i 
of  the  Bctoderm  or  are  but  imperfectly  separated  from  it ; 
and  here,  again,  the  conimenoing  separation  does  not  occur 
at  one  part  only,  but  over  extensive  tracts  of  tbo  surface..! 
Nevertheless  these  cells  are  modified  in  structure  preciaely  ,■ 
in  the  same  way  as  those  which  in  higher  animals  are_| 
derived  from  the  mesoderm.  The  nervous  functions  are  i 
also  performed  by  cells  and  fibres,  whicb,  although  they_] 
show  those  modifications  of  structure  which  in  the  higher  i 
animals  are  characteristic  of  nervous  tissue,  yet  remain  j 
strictly  confined  to -the  ectoderm,  and  do  not,  as  in  the  , 
higher  animals,  penetrate  into  the  mesoderm.  I 

The  Epithelial  Tissues. — Although,  as  we  have  seen  (see  | 
p.  4,  note  2),  the  layers  of  cells  which  are  first  formed  art 
layers  of  epithelium,  and,  therefore,  the  epithelial  tissues  are  • 
the  first  to  be  produced,  nevertheless  we  find  that  they  ^ 
undergo  less  modification  in  structure  than  any  of  the  other 
three  classes  of  tissue.     As  before  said,  they  invariably  con- ' 
sist  merely  of  cells  cemented  together  by  an  imperceptible  *■ 
amount  of  intercellular  substance,'   and  the  cells  them-  J 
selves  only  show  minor  degrees  of  modification  in  shape  ^ 
and  structure,  at  least  as  compared  with  the  other  tissues 
constituted   mainly  of   cells,  namely,   the  muscular  and 
nervous. 

Modifications  in  Shape  of  Epithelial  Cells. — The  cells  of 
this  tissue  may  be  either  elongated  and  set  like  palisades 
over  the  surface  which  they  cover,  in  which  case  they  are 
termed  "columnar"  (fig.  3),  or  they  maybe  flattened  out 
over  the  surface,  and  they  then  appear  as  thin  "scales";  and. 
every  variation  in  shape  is  met  with  between  these  two 
extremes.  In  any  case  where  they  form  a  single  layer," 
since  the  cells  are  set  closely  together,  the  mutual  apposition. 
of  neighbouring  cells  produces  a  flattening  of  the  opposed 
sides,  so  that,  when  the  epithelium  is  looked  at  from  the 
surface,  the  cells  have  a  polygonal  outline,  and  collectively 
present  the  appearance  of  a  mosaic  pavement  (fig.  4).     In 


Fig.  5. 

Fio.  3. — Columnar  epithelium  cells. 

Fig.  4. — Mosaic  appearance  of  epithcliam. 

Fig.  5.— Stratified  epithelium. 

certain  cases,  especially  where  there  is  liability  to  abrasion, 
of  the  surface  which  they  cover,  the  epithelial  cells  are  dis- 
posed in  two,  three,  or  more  superimposed  layers  (fig.  5), 
and  then  the  cells  of  the  different  layers  may  vary  much 
ia  size,  shape,  and  consistence.  Such  an  epithelium  is 
termed  "  stratified." 

Tt  frequently  happens  that  the  layer  of  epithelium  which 
covers  a  surface  is  prolonged  into  depressions,  which  may 
be  quite  simple  or  may  be  ramified  either  slightly  or  in 
the  most  complex  manner.  The  epithelial  cells  which 
line  such  depressions  may  resemble  those  of  the  surface  upon 
which  the  depression  opens,  or  they  may  become  more  or 
less  modified  in  size,  shape,  and  other  particulars,  and  con- 
stitute themselv«3  into  a  distinct  variety  of  epithelial  tissue. 
Since  depressions  like  those  just  mentioned  are  generally  for 
the  purpose  of  forming  some  special  secretion, and  are  termed 
glands,  and  since  this  secretion  is  elaborated  by  the  agencyi 
of  the  epithelial  cells  which  line  the  gland,  any  such  special 
I -- 

'  Exceptions  to  this  general  rule  are  seen  in  tlie  layer  of  cells  which 
nnderlies  the  chitinous  cuticula  of  annelids  (Claparede),  and  in  ths 
enamel  organ  of  the  developing  teeth  of  vertebrates  (Kiilliker),  where 
the  cells,  although  epithelial,  arc  ramified  and  united  hy  their  branches 
Into  a  network ;  and,  in  a  far  less  degree,  in  many  of  the  lower  cells 
of  a  stratified  epithelium,  where  it  can  be  seen  with  a  high  power  that 
Ihe  edges  and  surfaces  of  t^.e  cells  are  provided  with  numerous  short 
W'^i&^tions  which  are  applied  to  those  on  adjacent  cells. 


variety  of  epithelium  is  termed  a  "glandular"  or  '  secreting" 
epithelium. 

Modifications  in  Structure. — The  modifications  in  struc- 
ture which  the  cells  of  epithelial  tissue  undergo  are  com- 
paratively slight.  One  of  the  mest  common  is  the  conver- 
sion of  the  external  layer  of  the  protoplasm  of  the  cell  into 
a  firm  membrane,  generally  of  a  horny  nature,  but  this 
membrane  is  seldom  sharply  marked  off  from  the  substance 
of  the  cell,  as  is  the  case  with  the  cellulose  membrane  of 
the  vegetable  cell.  It  becomes  formed,  moreover,  to  a  very 
difi'erent  extent  in  different  cells,  according  to  the  function 
which  the  particular  epithelium  has  to  perform;  where,  for 
example,  the  epithelium  is  almost  purely  a  protective  cover- 
ing, as  in  the  stratified  scaly  epithelia,  a  considerable 
part,  or  even  the  whole  thickness  of  many  of  the  epithelial 
cells,  is  thus  transformed  ;  but  whi.re,  on  the  other  hand,' 
the  cells  have  to  play  an  active  part  in  yielding  a  secretion 
to  moisten  the  surface,  or  in  protruding  a  portion  of  their 
protoplasm  in  the  form  of  vibratiie  cilia  to  produce  currents 
over  the  surface,  or  to  move  the  organism  through  the 
water,  we  find  little,  if  any,  of  such  conversion  of  the 
superficial  cell-substance.  What  little  there  may  be  is  con- 
fined to  the  attached  surfaces  of  the  cell,  or  if  there  is  any 
such  covering  on  the  free  surface,  it  is  penetrated  by  pores 
which  allow  of  a  communication  between  the  protoplasm  of 
the  cell  and  the  external  medium. 

Another  common  modification  of  structure  which  epi- 
thelial cells  exhibit  is  the  existence  of  vibratiie  cilia  at 
the  free  surface  (fig.  G).  This,  again,  is  especially  frequent 
with  cells  of  a  columnar  shape,  but  it  may  occur  in  any. 
The  cilia  appear  to  be  protrusions  of  the  more 
active  external  protoplasm  of  the  cell,  which  are  in 
most  cases  incapable  of  being  again  withdrawn,  and 
are  in  all  probability  modified  in  minute  structure, 
although  they  are  always  so  small  that  such  modi- 
fication, if  it  exists,  escapes  detection  even  with  the 
employment  of  the  highest  powers 
of  the  microscope.  At  their  base, 
however,  the  cilia  are  certainly  con- 
tinuous with  the  unaltered  proto- 
plasm of   the  cell.     This  may  be 


t'ig.  6. 


Fig.  7.  Fig.  8. 

Fio.  €.— a  ciliated  epithelium  cell. 
Fig.  7. — A  striated  epithelium  cell. 
Fig.  8. — >  ciliated  ceil  with  one  large  cillum. 
Fig  9. — Sense-epitheltum  cell  of  Aureiia. 
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seen  even  where  the  cilia  are  small  and  spring  in  a  bunch 
from  the  free  surface  of  the  cell,  but  much  better  in  those 
kinds  of  ciliated  epithelium  in  which  but  a  single  large 
cilium  is  connected  to  each  columnar  cell  (fig.  8). 

Many  epithelial  cells,  especially  those  of  secreting  glands, 
show  a  ditferentiation  of  their  protoplasm  in  the  form  of 
fine  striae  or  rods  which  pass  from  the  attached  border  of 
the  cell  towards  the  free  end  (fig.  7).  Cells  thu.s  modified 
are  found  in  ths  ducts  of  thesalivary  glands,  in  the  ulveoli 
of  the  pancreas,  and  in  the  convoluted  tubules  of  the 
kidney  in  Vcrtcbrat.i. 

One  of  the  ninM  remarkable  modifications  which  epithe- 
lium cells  exhibit  is  found  in  the  organs  of  special  sense. 
This  is  the  presence  of  a  fine  filamentous  process  or  processes 
springing  from  the  free  surface  of  the  epithelium  cells,  and 
resembling  in  their  appearance  long  cilia,  but  i)ot  spontane- 
ously vibratiie  (fig.  9).     Moreover,  the  cells  in  question. 
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Flo.  10.  —  Epithelium  cells  of 
ronal  orpiiii  <)f  iiiollnsc  coii- 
titinine  ciystjbi  of  uiic  aciJ. 
(boll) 


which  are  generally  of  an  elongated  columnar  form,  com- 
monly branch  out  at  their  detached  end  into  fine  processes 
which  appear  to  become  connected  with  nerve-fibres.  Cells 
of  thi.s  character  occur  evci^so  low  in  the  Melnzoa  as  the 
Mediiscv,  in  connexion  with  the  nerve-epithelium  to  be 
afterwards  mentioned.  And,  indeed,  in  many  cases  where 
cells  of  this  character -enter  into  the  constitution  of  tlio 
sense  organs,  it  is  probably  most  consistent  with  their  true 
nature  to  regard  them  as  detached  portions  of  ner\-ou3 
tissue,  which  also  in  every  case  is  originally  of  an  epithelial 
nature. 

Mod'ifications  in  the  CM  Contents. — Another  chief 
modification  which  the  cells  of  an  epithelial  tissue  may 
undergo  consists  in  the  accumulation  within  the  cells  of 
Various  chemical  substances;  which  may  be  cither  taken 
in  bodily  as  such,  or  may  bo  formed  in  the  cell  from 
other  substances  which  are  sup- 
plied to  it  by  the  blood.  The 
substances  that  are  thus  accumu- 
lated and  formed  within  the  cells 
of  an  epithelium  arc  of  very 
various  nature,  as,  for  example, 
the  constituents  of  special  secre- 
tions {fig.  10),  mucin,  pigment, 
fatty  globules,  uric  acid',  ic,  &c. 
These  several  substances  are  toler- 
ably constant  in  an  epithelium  of  the  same  kind — thus, 
mucin  is  a  very  frequent  constituent  of  columnar  epithe- 
lium, and  in  glands  which  have  the  same  function  in 
different  animals,  the  same  substances  are  found  in  the 
epithelium  cells  of  the  gland. 

Exudation  from  Epithdium  Cells.  Formation  of  Cuti- 
cular  Structures. — In  many  invertebrates  the  epithelium 
vihich  covers  the  surface  of  the  body,  and  sometimes  also 
that  which  lines  a  part  of  the  alimentary  canal,  forms  an 
exudation  which  is  generally  soft  at  first,  but  may  after- 
wards harden  into  a  horny  consistency,  or  may  be  rendered 
Still  harder  and  at  the  same  time  more  brittle  by  impregna- 
tion with  earthy  salts.  Any  such  structure  is  termed  a 
cuticular  formation  It  may  be  composed  of  a  single  thin 
layer,  or  a  number  of  layers  may  be  superimposed,  so  that 
a  "shell  "of  considerable  thickness  is  thus  formed,  The 
chitinous  or  calcareous  covering  which  forms  the  exoskcleton 
in  many  molluscs,  arthropods,  annelids,  and  llijdrozoa  is 
bf  this  nature.  On  the  other  hand,  the  firm  skeletons  of 
sponges,  Adinozoa,  and  Echinodtrmata  are  formed  by 
deposition  in  the  connective  tissue. 

The  Connedive  Tissues. — The  connective  tissues  are 
characterized  by  the  great  development  of  intercellular 
substance  in  comparison  with  the  cells  ;  indeed  in  those 
animals  in  which  connective  tissue  may  first  of  all  be  said 
to  appear,  there  is  an  entire  absence  of  cellular  elements 
properly  belonging  to  the  tissue.  This  is  the  case  in  many 
of  the  Calenterata,  in  which  the  connective  tissue  is  repre- 
sented merely  by  a  layer,  more  or  less  thick,  of  hyaline 
pubstance,  which  undoubtedly  performs  a  sustentacular 
function,  in  addition  to  connecting  together  the  epithelial 
layers  of  the  ectoderm  and  entoderm. 

The  intercellular  or  ground  substance  almost  invariably 
takes  a  prominent  part  in  the  formation  of  connective 
tissue.  It  is  of  a  semi-fluid  nature,  and  often  contains  in 
addition  to  albumen  a  certain  amount  of  mucin.  In  most 
cases  the  cells  of  the  connective  tissue  separate  themselves 
from  the  primary  layers  before  the  formation  of  this  ground 
substance  ;  indeed  the  mesoderm  is  at  first  chiefly  formed 
of  these  cells.  The  stages  of  development  are  as  follows. 
The  mesod?rmic  cells,  which  are  at  first  in  apposition, 
become  separated  from  one  another  by  the  accumulation 
of  intercellular  substance,  but  at  the  same  time  main- 
tain a  connexion  with  one  another  throughout  the  tissue  by 


their  branching  cell-processes  (see  fig.  2,  C,  c).  Presently, 
in  the  production  of  ordinary  connective  tissue,  fibres  of 
two  kinds  raak'e  their  appearance  in  the  intercellular  sub- 
stance, and  to  all  appearance  independent  of  the  cells. 
Those  of  the  one  kind 
(fig.  11,  A)  arc  highly 
elastic  and  refracting, 
not  easily  afl'ected  by 
reagents,  stain  deeply 
with  magenta,  run 
singly,  always  branch, 
and  become  united  with 
neighbouring  fibres  so 
as  to  form  a  uetwork 
throughout  the  tissue  ; 
those  of  the  other  kind 
(fig.  11,  B)  are  exces- 
sively fine  and  indis- 
tinct, never  run  singly  fig.  11. 
but  always  in  bundles, and  generally  with  a  wavy  course,  are 
readily  affected  byrcagcnts,  and,  in  vertebrates,  yield  gelatin 
on  boiling.  In  the  various  kinds  of  connective  tissue  the  re- 
lative proportion  of  those  two  kinds  of  fibres  to  one  another 
and  to  the  cellular  elements  of  the  tissue  varies.  Thus  in 
the  so-called  elastic  tissue  of  the  Vertebrate  the  elastic 
fibres  greatly  preponderate  ;  in  tendinous  tissue,  on  the 
other  hand,  they  are  scarcely  to  be  found,  and  the  ground 
is  almost  wholly  occupied  by  tho  white  fibres.  It  may 
happen  that  the  intercellular  substance  is  so  completely 
occivpied  by  the  fibres  as  to  be  entirely  obscured,  but  its 
presence  may  be  always  recognized  in  consequence  of  the 
property  which  it  possesses  of  reducing  silver  from  its  salts 
when  exposed  to  the  light.  In  certain  cases  the  inter- 
cellular substance  becomes  hardened  by  the  deposit  within 
it  cither  of  a  substance  termed  chondrin,  which  confers 
upon  it  the  well-known  toughness  and  elasticity  of  carti. 
lage,  or  by  a  deposit  of  earthy  salts  imparting  to  it  the 
firmness  of  bone.  These  several  changes  in  the  inter- 
cellular substance  are  accompanied  by  special  modifications 
in  the  form  and  relations  of  the  cells  (by  whoso  agency 
they  are  in  all  probability  effected).  In  comparatively  rare 
cases  the  intercellular  substance  which  is  found  occupying 
the  meshes  of  the  network  formed  by  the  branched  cells  ol 
the  developing  connective  tissue  may  disappear  entirely, 
and  the  meshes  may  be  occupied  either  by  blood  or  by  the 
lymph  or  plasma  of  the  blood  (spleen  and  lymphatic  glands 
of  vertebrates). 

It  frequently  happens  that  the  connective  tissue  presents 
the  consistence  of  jelly,  and  this  is  generally  ascribed  to 
the  characters  of  the  intercellular  substance.  It  may,  how. 
ever,  be  due  in  many  cases  to  the  entanglement  of  fluid  in 
the  meshes  of  the  fibres,  and  not  to  a  gelatinization  of  the 
ground  substance.  This  it  thown  by  the  fact  that  the  fluid 
may  be  drained  from  „out  the  meshes  by  means  of  filter 
papei.  And  the  possibility  of  the  formation  of  a  jelly  in 
this  manner  is  evidenced  in  the  coagulation  of  lymph,  where 
the  apparently  solid  gelatinous  clot  is  a  tangled  meshworlc 
of  fine  filaments  enclosing  fluid. 

The  connective  tissues  ol  invertebrates  are,  on  tho  whole, 
similar  to  those  of  the  vertebrate  ;  at  the  same  time  it 
must  be  admitted  that  there  are  not  unimportant  differ- 
ences  in  chemical  constitution,  such  as  the  absence  of  a 
substance  yielding  gelatin,  and  the  absence  for  the  most 
part  of  mucin,  both  of  which  are  characteristic  constituents 
of  vertebrate  connective  tissue.  On  the  other  hand  the 
anatomical  characters .  of  the  elements,  both  cells  and 
filires,  are  in  most  rases  suflSciently  well  marked  to  bij 
recognizable. 

In  the  sponges  the  bulk  of  the  animal  is  made  up  of  d 
jelly  vfhich,  wlien  examined  under  the  microncope,  is  found 
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to  consist  of  large  branched  cells  (fig  12)  connected  to- 
gether by  their  processes  into  a  network.  Tbo  meshes  ot 
this  are  occupied  by  clear  intercellular  substance  within 
which  the  caIcareoi;3  or  horny  matter  which  forms  the 
skeleton  is  deposited. 


Flo.  12.— Connective  tissue  of  sponge.    (F.  E.  Schulzc.) 

■^Vhen  the  development  of  the  sponge  is  traced  it  is  found 
that  the  first  part  of  the  tissue  to  be  seen  is  the  clear  inter- 
mediate substance,  and  the  skeletal  spicules  begin  to  appear 
in  this  before  the  cellular  elements.  These  wander  sub.oe- 
quently  into  it  from  one  of  the  primary  layers.  There  can 
be  no  doubt  that  this  jelly-like  tissue  of  the  sponge  repre- 
Bents  a  primitive  form  of  connective  tissue,  although,  so  far 
as  has  at  present  been  ascertained,  no  fibres  are  developed 
in  it.. 

In  the  tfcelente'rctta,  as  in  the  spoligcs,  the"  connective 
tissue  makes  its  first  appearance  in  the  form  of  a  clear 
intermediate  substance,  which  may  be  so  small  in  amount 
as  to  be  almost  imperceptible,  or  so  large  in  amount  as 
to  form  the  main  bulk  of  the  organism.  In  the  former 
case,  as  in  the  developing  sponge,  there  is  an  entire  absence 
of  both  fibres  and  cells,  whereas  in  the  latter  case  both 
kinds  of  elements  are  found.  The  fibres  are  the  more  con- 
stant, and  are  of  the  elastic 
kind  (fig.  1 3) ;  they  have  for 
the  most  part  a  direction 
across  the  thickness  of  the 
tissue  stretching  from  ento- 
derm to  ectoderm,  branching 
and  uniting  with  their  neigh- 
bours to  form  the  character- 
istic network  which,  enclosing 
watery  fluid  in  its  meshes, 
produces  the  jelly-like  con- 
eistence  of  the  tissue.  Fibres  of  the  white  variety 
era  also  found  as  low  down  in  the  Metazoa  as  the 
Ctdentcrata.  In  some  of  the  acraspedoto  Medicsce  they 
occur  in  the  form  of  bundles  of  indistinct  wavy  fibres 
situated  near  the  surface  of  the  jelly,  and  in  the  Actinice 
similar  fibres  are  found  forming  r"embranes  which  bear  a 
strong  resemblance  to  some  of  the  forms  of  membranous 
connective  tissue  of  the  Vertebrata  (fig.  14).     \a  before 


Fia.  !3.— Cells  and  elostlc  fibres  from 
connective  tissue  of  AvftUa. 


Fia.  14, — Fibres  and  cells  of  connective  tiaaae  of  un  Actinia.    (KiiUiker.) 

mentioned,  in  the  lower  forms  of  Ccdenterata  cells  are  en-' 
tirely  absent  from  their  jelly-like  connective  tissue,  but  in 
the  higher  forms  scattered  cells  (fig.  13)  of  indeterminate 
shape  and  position,  but  generally  in  the  neighbourhood  of 
the  entoderm,  begin  to  make  their  appearance.  Some  of 
these  cells  are  amoeboid,  but  others  become  fixed,  and' 
arranged  in  a  network  which  pervades  the  jelly. 

We  see  then  that  the  cells,  the  intercellular  substance, 
the  white  fibres,  and  the  elastic  fibres  of  the  vertebrate 
connective  tissue  are  represented  in  these  low  forms  of  the 
ifelazoa  in  a  perfectly  recognizable  manner.     It  is  not 


surpri.-iing,  therefore,  to  find  in  all  the  higher  classes  of  llie 
Invcrtebrata  that  similar  elements  characterize  the  connec- 
tive tissue,  although  there  are  undoubtedly  certain  modifica- 
tions and  exceptions.  The  most  noteworthy  modifications 
occur  in  the  chemical  constitution  of  the  ground  substance 
and  of  the  fibres.  Thus,  as  before  mentioned,  there  is  for 
the  most  part  an  absence  of  the  gelatin-yielding  substance 
of  the  vertebrate  connective  tissue.  On  the  other  hand, 
the  intercellular  substance  may  become  iDfiltratwd  with 
chemical  principles  unknown  in  vertebrate  histology,  as  in' 
the  tunic  of  the  Tuiiicala,  where  cellulose  is  found.'  There' 
are  modifications  also  in  the  appearauco  of  the  connective 
tissue  fibres  which  arc  often  accompanied  by  modifications 
in  the  chemical  constitution.  For  example,  in  the  Arlhro- 
poda  the  tissue  often  undergoes  extensive  diitinization, 
and  the  fibres  in  it  present  a  straight,  stilT appearance,  very 
unlike  the  soft,  wavy  look  which  is  exhibited  by  the  fibrous 
tissue  of  the  Vertebrata. 

Although  the  ramified  cell  maybe  looked  upon  as  on 
the  whole  the  most  characteristic  form  of  cell  met  with  in 
connective  tissue,  and  although  this  is  the  first  modification 
in  shape  which  the  rounded  embryonic  cells  of  the  develop- 
ing vertebrate  connective  tissue  take  on,  nevertheless  it 
gives  place  in  many  parts  both  in  invertebrates  as  well  as 
vertebrates  to  other  forms.  One  of  the  commonest  of  these 
is  the  flat  cell,  and  we  almost  invariably  find  cells  of  this 
description  lying  on  or  in  connective  tissue  membranes,  and 
lining  cavities  which  may  have  become  formed  in  the  con- 
nective tissue.  In  the  latter  case  the  flat  cells  may  be  and 
most  commonly  are  spread  over  the  whole  inner  surface  of 
the  cavity  which  they  line,  and  assume  the  appearance  of 
a  pavement  epithelium.  Such  cells,  which  are  termed 
epithelioid  (or  by  some  endothelial),  are  found  lining  tha 
body  cavity  and  the  vascular  canals  and  heart  (where  these 
exist)  of  all  invertebrates  just  as  they  do  the  similar 
cavities  and  canals  in  vertebrates,  and  they  are  derived  like 
the  rest  of  the  cells  of  the  connective  tissue  from  the  meso- 
derm,- and  therefore  only  indirectly  from  the  primary 
blastodermic  layers.  But  in  the  hojothurians,  and  soma 
other  animals,  the  cells  in  question  are  derived  directly 
from  the  entoderm. 

In  the  Molhtsca  (fig  15)  a  peculiar  typo  of  connective 
tissue  cell  makes  its  appearance  in  addition  to  the  roundedj 
the  ramified,  and  the  flattened  forms.     This  takes  tie 


Fia.  15.— Connective  tissue  of  slug.  r.  ramified  celh/flntioncd  cell;  r.TMlcIilw 
cell.    The  fibi-esin  the  ground  substance  are  also  Indicated. 

ehape  of  a  large  clear,  vesicular,  double-contoured  cell-body 
(v)  with  a  relatively  small  nucleus.  Cells  of  this  character 
'are  in  some  cases  only  to  be  found  scattered  here  and 
there  in  the  tissues,  but  in  others  they  are  closely  col* 
lected  masses,  and  by  their  aggregation  confer  an 
almost  cartilaginous  consistency  upon  the  tissue.     This  is 

'  This  tunic  seems,  however,  froiri  its  tlevclopment  to  be  an  epithelial 
rtructure,  although  resembling  in  many  respects  connective  tisnie. 
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n(jt  due,  however,  to  the  accumulation  cf  cliondrin — the 
chemical  principle  of  the  cartilage  of  vertebrates — in 
intercellular  substance.  But  a  true  cartilage  is  met  with 
in  some  of. the  higher  molluscs  {Cephalopoda),  in  which 
there  is  a  considerable  amount  of  intercellular. substance, 
and  the  only  difference,  as  compared  with  ordinary 'car- 
tilage of  most  vertebrates,  is  that .  the  i  cells  are  much 
ramified  (as  in  some  fishes). 

Bone,  or  osseous  connective  tissue,  aa  the  word  is  under- 
stood in  vertebrate  histology,  is  not  met  with  anywhere 
amongst  the  Invertebrata,  and  this  is  less  to  be  wondered 
at  since  it  doei  not  make  its  appearance  even  in  some  of  the 
lowest  of  the  Vertebrata.  But  hard  structures  of  various 
kinds  serve  to  supply  the  place  of  bone  as  a  sustentacular 
tissue,  and  these  may  be  developed  either  within  the  con- 
nective tissue,  so  as  to  form  an  internal  hard  skeleton,  or 
on  the  exterior  of  the  body,  so  as  to  form  an  external 
skeleton  o.r  shell.  When  external  the  shell  is  an  epithelial 
structure,  or  at,least  is  produced  by  the  formative  activity 
of  the  epithelium  which  covers  the  surface  of  the  body. 
An  internal  hard  skeleton  may  either  coesi-st  with  an 
external,  or  the  one  may  be  found  to  the  exclusion  of  the 
other. 

In  the  ccelenterates  the  internal  skeleton  when  found  is 
generally  deposited  in  the  jelly-like  intercellular  substance 
in  the  form  of  separate  spicules,  which  subsequently  are 
cemented  together  by  a  further  deposit  of  calcareous  matter 
into  a  continuous  skeleton.  In  the  sponges  the  calcareous 
spicules  often  project  fromthe  jelly  into  thecxtemalmedium, 
but  it  is  probable  that  they  are  covered  by  an  extension  of 
the  superficial  flattened  cells  whichthey  seem  to  pierce^ 
the  separate  calcareous  spicules -_i-5: 
are  in  some  cases  united  by  cal-  "  ^ 
careous  matter,  in  others  by  horny 
substance,  or  the  spicules  may  be 
altogether  absent  and  the  horny 
framework  constitute  the  whole 
skeleton.     There  is  no  evidence     ■■*■"'"•'" i  .miti'i™  i^ 


^■li'.u'll 


to  show  that  these  calcareous  and  ^'°-  i".— Section  of  the  stieii  ot 

,  ,  .,  -  T   1       .,  L'chinttf,    pnvtly   decalcified    by 

horny  deposits  are  formed  by  the       - 


Dcid.  (Leydig  )  The  conticciive 
tissue  bundles  are  seen  on  the 
left;  some  nre  cut  tr;tnsverscly ; 
on  the  right  they  aie  obscured 
by  the  cnlcarcons  clobules  (r). 
Above  nntl  below  is  seen  a  layer 
of  epithelium  (e,  e). 


direct  agency  of  the  cells  of  the 
jelly-like  tissue.  On  the  con- 
trary, the  fact  that  the  spicules 
make  their  appearance  in  the 
jelly-like  substance  which  accumulates  between  the  two 
primary  layers  before  there  is  any  trace  of  cells  to  be  seen 
in  it  is  a  fact  pointing  in  the  opposite  direction. 

In  the  echinids  amongst  Echinodermala  the  shell  is 
formed  by  a  dense  deposit  of  calcareous  substance 
(fig.  16)  in  the  fibrous  connective  tissue  of  the 
integument,  but  is  not  of  the  nature  of  bone, 
as  has  been  sometimes  supposed.  In  other 
cchinoderms  the  deposition  is  mo.re  scanty,  and 
in  some  (Holothuria)  it  may  merely  take  the  form 
of  isolated  spicules,  wliilK  often  present  curious 
shapes. 

The  Alnscular  Tissues  of  Animals. — In  the  Ver- 
tebrata tliree' kinds  of  muscular  tissue  are  met 
with— rthe  plain  or  involuntary,  the  cross-striped 
Dr  voluntary,  and  i.he  cardiac  or  heart  muscle. 
Undoubtedly  the  last-named  is  to  be  regarded  as 
a  transitional  form  between  the  other  two,  for  it 
combines  some  of  the  characters 'of  each.  This 
IS  especially  well  seen  in  the  lower  vertebrates, 
in  which  the  muscular"  fibres  of  the  heart  (fig.  17)  Fig.  17.— 
consist  of  long,  tapering,  uninuclear  cells,  in  fl'brTo". 
form  resembling  tbo  plain  contractile  fibre-cells, '''°^'''"'"'''' 
but  differing  from  these  and  resembling  the  multinucleated 
voluntary  muscular  fibres  in  exhibiting  distinct  transverse 
etriations.  Although  these  three  kinds  of  muscular  tissue  thus 


Fio.  18.— 
r»rtof(te. 
velopinK 


differ  from  one  another  in  this  respect,  theyfigree  in  one  im- 
portant character.  Whether  transversely  striated  or  not, 
they  all  exhibit  a  distinct  longitudinal  striation  of  their 
substance,  which  is  probably  indicatory  of  a  polarity  which 
the  protoplasm  of  the  cell  has  assumed  at  the  same  time 
with  the  faculty  of  becoming  rapidly  shortened  ju  the  direc- 
tion of  its  length  and  colncidenily  with  the  loss  of  the  power 
of  contracting  in  other  directions.  Moreover,  this  longi- 
tudinal striation  is  generally  associated  with  the  property 
of  double  rcfiaction,  which  is  exhibited  to  a  marked  degree 
by  all  kinds  of  muscular  tissue. 

The  voluntary  muscular  fibres  are  those  in  which  the 
protoplasm  of  the  original  cell  has  undergone  most  dif- 
ferentiation. If  we  trace  their  development  we  fiad  that 
they  originate  from  mesodermic  cells  which  become,  elon- 
gated in  one  direction,  the  nucleus  undergoing  a  corre- 
sponding change  in  shape,  and  soon  becoming  multiplied  ; 
we  next  find  the  external  layer  of  the  protoplasm  becoming 
altered  and  converted  into  muscular  substance, 
which  exhibits  from  the  first  both  a  longitudinal 
and  a  transverse  striation.  The  change  in  ques- 
tion gradually  extends  inw'ards,  so  as  to  involve 
more  and  more  of  the  protoplasm.  Up  to  this 
time  we  can  distinguish  (fig.  18)  in  the  muscular 
fibre  a  medullary  part  composed  of  unaltered 
protoplasm,  with  nuclei,  and  a  cortical  part  com- 
posed of  differentiated  muscle-substance.  Sub- 
sequently the  nuclei  leave  their  central  situa- 
tion, and  either  become  scattered  through  the 
muscular  substance  or  come  to  lie  entirely  at  flbinf" 
the  surface.',  .There  is  always  a  little  of  the  """"mai. 
unaltered  protoplasm  to  be  found  with  each  nucleus. , 

In  the  plain  muscular  fibres,  and  in  the  cardiac  muscular 
fibres,  the  nucleus  does  not  multiply,  and  it  maintains  its 
central  situation.  .  The  differentiation  of  the  cell-protoplasm 
into  muscle-substance  begins  at  the  periphery  and  extends 
towards  the  centre  in  the  cells  which  constitute  the  heart- 
muscle  as  in  the  voluntary  muscle,  and  it  is  probable  that 
the  same  is  the  case  in  the  plain  muscular  cells. 

The  muscular  fibres  of  the  Invertebrata  very  closely 
resemble  those  of  vertebrates.  In  most  cases  the  differentia- 
tion of  the  muscular  substance  is  not  so  complete  as  in  the 
voluntary  muscles  of  vertebrates  and  especially  of  mam- 
mals, but  there  is  a  striking  exception  in  the  Arthropoda, 
and  especially  in  insects, 
where  in  conformity 
with  the  greater  muscu- 
lar activity  they  possess 
we  find  farbettermarked 
structural  features.  On 
this  account  the  muscles 
of  insects  have  been  espe- 
cially carefully  studied 
with  a  view  to  the  eluci- 
dation of  the  structure 
of  muscle  generally. 
,  With  •  a  sufficiently 
high  power  a  voluntary 
muscular  fibre  of  an  in- 
sect (fig.  19)  is  seen  to 

be    composed    of    an    ex-  p,(j,  lo.—Uvlnfr  musclo  of  Watcr-bectle  {DyliSx 

ternalstructurelessmem-      "'f   morgmalh).  highly  luMnlflcd       >   sar- 

colemnm;  a,  ditn  stni)e;  ft.  blight  fitilpe:  c. 

brane, thesarcolemma,       rows  of  dots  in  bricht  stripe,  which  are  seen 

-a     central     strand     of      to  be  the  knobbed  heads  of  d,n>..selerod». 

substance — the 


nucleated  protoplasm,  and  a  semi-fluid 
proper  muscular  substance — lying  between  these  and  form- 
ing almost  the  whole  of  the  fibre.  This  proper  muscufar 
substance  is  composed  of  a  clear  doubly-refracting  material, 
in  which  are  embedded  a  number  of  minute  rod-shaped 
particles,  which  are  so  arranged  side  by  side  and  end  to 
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end  as  to  cause  the  muscular  substance^ to"  present  both 
,1-  transversely  and  a  longitudinally  striated  appearnnce. 
Sometimes  (as  in  the  fibre  shown  in  the  figure)  the  a,'.bstince 
of  each  muscle  rod  is  partly  collected  into  a  swelling  or  knob 
!it  either  end,  and  these  knobs  so  act  singly  and  collectively 
upon  the  light  which  passes  through  the  muscular  substance 
lU  to  cause  a  brighter  appearance  in  their  neighbourhood. 
[n  this  way  bright  bands  seem  to  cross  the  muscular  sub- 
stance alternating  with  the  dimmer  intermediate  portions, 
and  the  appearance  ot  transverse  striation  is  much  intensi- 
fied. Tliis  is  still  more  the  case  when  the  muscle  contracts, 
for  the  contraction  is  accompanied  by  an  accumulation  of  the 
substance  of  the  rods  towards  their  ends,  and  an  apparent 
blending  of  these  into  a  dark  transverse  band  or  rather  ft 
series  of  dark  transverse  bands,  which,  reflect-  ^ 

ing  from  their  surfaces  the  light  which  is 
passiug  through  the  muscle,  cause  the  whole 
of  the  substance  between  them  to  appear 
much  brighter  than  they  are  themselves. 
There  are  other  muscular  fibres  in  the  insect 
which  present  an  entirely  different  appear- 
ance. In  these  (fig.  20)  the  fibres,  which  p,g  jQ_p|^,.^  p, 
are  very  fine,  are  wholly  made  up  of  alter-  wi.'g-inuscie  ot 
nating  bands  of  dark  and  light  substance. 
TThey  are  far  less  like  the  voluntary  muscular  fibres  of 
mammals  than  are  the  others,  and  there  are  no  rod  like 
structures  to  be  seen  in  them. 

We  find  muscular  tissue,  like  the  other  tissues,  appearing 
already  in  the  lowest  of  the  Metazoa.  In  sponges  the 
iirificss  of  the  water  canals  are  in  many  cases  capable  of 
being  closed  partially  or  wholly  when  the  organism  is  irri- 
tated. The  researches  of  F.  E.  Schulze  have  shown  that 
these  orifices  are  encircled  by  long  fusiform  cells  which 
appear  to  be  modifications  of  some  of  the  ordinary  ramified 
cells  of  the  jelly-like  tissue.  The  substance  of  these  cells 
seems  to  be  undifferentiated,  and  it  cannot  be  conclusively 
affirmed  that  they  are  of  muscular  nature,  but  at  least  they 
seem  to  subserve  the  function  of  muscular  tissue.  But  in 
the  very  next  division — the  II ydromeduscB — the  muscular 
cells  are  already  so  much  differentiated  as  to  exhibit  both 
longitudinal  and  transverse  striation.  Thus  many  of  the 
cells  which  form  the  muscular  layer  of  the  sub-umbrella  of 
the  Medusce  are  long  fusiform  cells  (fig  21,  A)  with  an 
elongated  nucleus  in  the  centre,  and  gradually  tapering 
ends,  and  their  substance  is  striated,  as  just  remarked,  both 
transversely  andJongitudinally.  Sometimes  there  is  a  con- 
siderable amount  of  unaltereri  protoplasm  in  the  middle  of 
the  fibre  around  the  nucleus  (fig  21,  B),  and  this  nucleated 
protoplasm  may  then  project  between  the  epithelial  cells 
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Fio.  41.— Muscufjr  cells  of  Jelly-fish.    'Hcrtwig. 

of  the  ectoderm.  In  every  case  the  muscular  fibres  are  in 
close  contiguity  with  the  attached  ends  cf  the  ectodernial 
epithelium,  and  are  with  justice  reckoned  as  a  part  of  the 
ectoderm.  In'the  higher  coelenterates  the  muscular  tissue 
tends  to  lose  its  connexion  with  the  ectoderm  and  to  become 
embedded  in  the  jelly-like  mesoderm,  but  the  connexion  is 
not  wholly  lost  in  any.  In  Hydra,  on  the  other  hand,  the 
muscular  tissue  is  represented  only  by  simple  longitudinal 
fibres,  which  are  either  direct  prolongations  of  the  tapering 
ends  of  some  of  the  ectoderm  cells  (Kleinenberg)  or  are 
embedded    in    the   enlarged     attached    end    of    the   cells 


(Kolliker,  Korotneff).  Id' other  invertebrates  the  muscular 
tissue  is  nearly  always  in  the  form  of  long  cylindrical  or 
flattened,  tapering  or  uniform,  uninucleated,  longitudinally- 
striated  fibres,  which  may  possess  a  membrane,  and  a 
central  strand  of  undifferentiated  protoplasm  (fig.  22,  B). 
In  some  cases  a  transverse  striation  may  be  detected  (fig. 
22,  A),  but  more  commonly  the  muscular  fibres,  especially 
in  echihoderms,  worms,  and  molluscs,  ex-  a 
hibit  a  peculiar  double  oblique  striation  (fig. 
23),  so  that  an  appearance  of  intercrossing 
lines  is  thereby  produced.  The  obliquely 
striated  fibres  seem  to  take  the  place,  in 
many  of  these  comparatively  sluggish  ani- 
mals, of  the  more  active,  transversely  striated 
tissues.  With  the  exception  of  the  appear- 
ance mentioned,  they  resemble  the  plain 
muscular  fibres  in  structure,  but  they  are 
capable  of  more  energetic  contraction  than 
the  latter.  p 

TliC  Nervous   Tissues  of  Animals. — The    HI  k 

nervous  tissue  of  vertebrates  is  composed 
firstly  of  cells — the  nerve-cells  or  ganglion- 
cells, — and  secondly  of  nerve-fibres.  Most 
of  the  nerve-fibres  possess  a  sheath  formed 
of  nucleated  cells  wrapped  around  the  fibre,  /a'r'libiesof  m"o"i- 
and  in  this  sheath  a  peculiar  white  fatty  luscs. 
so-called  medullary  substance  is  accumulated  in  some  fibres] 
so  that  tht;y  are  distinguished  from  the  others  as  the  white 
or  medullated  fibres.  There  is  reason  to  believe  that  every 
nerve-fibre  is  connected  with  at  least  one 
nerve-coll,  and  conversely,  that  every  nerve- 
cell  is  connected  directly  or  indirectly  with 
one  or  more  nerve-fibres.  Nerve-cells  are 
generally  comparatively  large  solid-looking 
corpuscles,  with  a  relatively  large  nucleus 
and  nucleolus,  and  every  developed  nerve- 
cell  has  either  one  or  two  or  a  greater 
number  of  processes,  which  may  or  may 
not  be  ramified.  It  is  certain  that  from 
many  nerve-cells  one  process  of  the  cell 
passes  into  and  becomes  a  nerve-fibre.  ^ 
Nerve-cells  are  always  traversed  by  ex- 
quisitely fine  fibrils, — nerve-fibrils,. — and  these  pass  Out 
from  the  cell  into  its  processes.  Apart  from  any  sheath 
which  it  may  possess,  a  nerve-fibre  is  composed  of  one  or 
more  nerve-fibrils,  which  are  em- 
bedded in  a  soft  interfibrillar  sub- 
stance. The  nervous  tissue  of  ver- 
tebrates is  developed  from  that  part 
of  the  ectoderm  which  occupies 
the  middle  of  the  dorsal  surface  of 
the  embryo.  In  the  bird  and  mam- 
mal the  epithelial  cells  in  this 
situation  become  cut  off  from  the 
general  ectoderm  by  the  forma- 
tion of  a  groove  which  subse- 
quently closes  over  and  forms  a  canal — the  neural  canal. 
The  innermost  ectoderm  cells  (fig.  24,  B)  which  form  the 
wall  of  this  canal  acquire  cilia  at  the  end  which  is  turned 
towards  the  cavity,  while  the  other  end  of  each  cell  is  pro- 
longed into  branching  processes  which  collectively  form  a 
network  amongst  the  deeper  lying  cells  of  the  wall  The 
latter  multiply  considerably,  and  moreover  groups  of  them 
grow  out  from  the  sides  of  the  neural  canal  as  the  roots  of 
the  nerves.  The  nerve-fibres  themselves  seem  to  be  formed 
either  by  the  outgrowth  of  undivided  processes  from  these 
cells  of  the  neural  canal,  or  by  the  junction  of  one  elongated 

'  The  term  nerve-fibre  is  here  employed  to  denote  the  essential  pirt 
of  the  nerv«,  correspondine  to  the  "nxis-cyliader'JL  of  vertebrate 
histology. 


Fio.  73.— fart  of 
an  obliquely  stri- 
ated mufculur 
libre.  (From 
Schwalbe.) 


Fio 


24. —  Nerve  •  epithelium 
cells — A,  of  Medusa  ;  B,  from 
central  canal  of  spioal  cor4  of 
vertebrate. 
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cell  wifh  others.  At  any  rate  the  fibres  are  to  be  looked 
upon  as  outgrowths  or  prolongations  of  nerve-cells.  But 
some  of  the  outgrowths  of  the  nerve-cells,  instead  of  passing 
into  nerve-fibres,  become  ramified,  and  eventually  break  up 
into  fine  twigs,  each  of  which  is  occupied  by  a  nerve-fibri), 
and  these  form  by  their  interlacement  a  network  which 
joins  that  of  the  branched  processes  of  the  ciliated  epi- 
.thelium. 

With  the  exception  of  the  formation  of  the  medullary 
substance  in  the  sheath,  the  nervous  tissue  of  the  in- 
vertebrate Metazoa  agrees  precisely,  so  far  as  the  minute 
structure  is  concerned,  with  that  of  vertebrates.  The 
lowest  forms  in  which  nervous  structures  have  been  found 
ure  the  ]\fedusrv.  In  these  the  tissue  exhibits  il.self  under 
two  modifications.  The  first  of  these  is  a  so-called  nerve 
spithelium  (fig.  2-1,  A),  consisting  of  a  portion  of  the  ciliated 
ectoderm,  the  cells  of  which  are  prolonged  at  their  attached 
ends  into  fine  ramified  fibres  which  interlace  with  one 
another  and  form  a  network  of  nerve-fibrils  underneath  the 
epithelium.  Tliis  form  seems  to  correspond  with  the  ciliated 
epithelium  of  the  vertebrate  neural  canal.  The  second 
modification  occurs  in  certain  cells  of  the  ectoderm,  which 
have  become  sunken  singly  here  and  there  below  the  general 
epithelium  of  the  surface,  and  between  it  and  the  muscular 
layer  of  the  sub-umbrella.  These  cells  become  enlarged,  and 
their  nucleus  takes  on  the  characteristic  appearance  of  the 
'nucleus  of  a  nerve-cell.  Then  generally  from  opposite  ends 
of  the  cell  (fig.  25)  two  processes  grow  out  into  long  fibres, 


Fio  25.    Neive  coll  and  fibre  of  a  Jelly-flsh  (^urrfiu). 

-which  exhibit  all  the  features  of  the  nerve-fibres  of  higher 
animals,  and  may  even  possess  a  nucleated  sheath.  These 
fibres,  which  may  be  branched  or  unbranched,  seem  to  be 
applied  to  the  substance  of  the  muscular  fibres,  and  in  all 
probability  serve  to  convey  impulses  to  the  muscle.  There 
<;an  be  no  doubt  of  the  correspondence  of  these  cells  and 
fibres  with  the  nerve-cells  and  nerve-fibre  prolongations  of 
the  Vertebrata.  In  other  invertebrates  the  nervous  tissue 
is  not  only  more  localized  than  in  the  Calcnlerata,  but  the 
original  ectodermal  epithelium  cells  from  which  it  is  derived 
become  much  more  extensively  developed  into  well-charac- 
terized nerve-cells  and  nerve-fibres,  and  tend  moreover  to 
be  completely  separated  from  the  rest  of  the  ectoderm  and 
embedded  in  the  mesoderm.  But  they  are  never  originally 
developed  in  common  with  connective-tissue  cells,  as  are 
the  cells  which  form  the  muscular  tissue.  (e.  a.  s.) 


XL  Vegetable  Histology. 


By  Vegetable  Histology  is  meant  the  study  by  means 
of  the  microscope  of  the  texture,  web,  or  tissue  of 
■which  plants  are  composed.  It  may  be  considered  as 
synonymous  with  the  minute  anatomy  of  plants,  and 
eriibraces  the  study  of  all  those  points  of  structure  and 
■development  requiring  the  use  of  the  microscope  for  their 
elucidation.  Histology  is,  therefore,  a  modern  science  of 
observation  and  experiment,  and  it  dates  its  origin  iro\n 
the  time  when  magnifying  glasses  were  first  applied  to  the 
scrutiny  of  the  srgana  of  plants.  All  advances  in  histology 
have  been  preceded  by  some  important  improvement  either 
in  the  construction  of  lenses  and  microscopes,  or  by  the 
invention  of  some  new  method  of  research  and  application 
of  new  reagents.  In  order  to  prosecute  the  study  of  vege- 
table histology,  it  is  necessary  to  understand  thoroughly 
the  construction  and  use  of  the  microscope,  to  be  able  to 
manipulate  well  and  dexterously  employ  the  various  cutting 
jind  other  instruments  required,  and,  lastly,  to  be  able  to  use 


the  numerous  reagents  now  so  important  in  assisting  to 
unravel  the  more  difficult  tissues. 

iVature  of  the  VcjdahU  Cell.—U  a  small  "portion  at  theNataiioJ 
contents  of  the  fertilized  embryo-sac  of  the  Phaseolus  mul'i-  t^o  ce  I 
jforns  (scarlet-runner,  or  French  bean)  be  examined  in  a  drop 
of  water  on  a  slide,  it  is  seen  to  consist  of  protoplasm  with  a 
number  of  small  free  cells,  in  different  stages  of  development, 
floating  in  it.     These  cells  consist  of  little  rounded  mas.sea 
of  protoplasm  with  a  single  contour  line ;  they  have  the 
protoplasm   more  or  less  granular;  and  each  contains  a 
rounded  solid  body,  the  nucleus,  usually  with  a  small  spot, 
the  nucleolus.    Other  cells  in  the  preparation  have  a  distinct 
wall  with  a  double  contour  line,  these  being  older  and  more 
fully  developed.     In  examining  the  cells  it  is  usually  best 
not  to  employ  pure  water,  but  to  use  instead  a  solution  of 
sugar  or  gum  (1  part  to  50  or  100  of  water).     Strasburger 
recommends,  for  examining  the  contents  of  the  embryo-sac 
in  phanerogams,  a  3  per  cent,  solution  of  sugar,  to  which  is 
added  on  the  slide  one  drop  of  a  1  per  cent,  solution  of  osmic 
acid.     Absolute  alcohol  may  also  be  used  for  fixing  the  pro- 
toplasm in  a  nearly  unaltered  state.     A  longitudinal  section 
of  the  growing  end  of  the  root  of  Fritillaria  imperialia  will 
exhibit  the  difi"erent  stages  of  development  of  tissue  cells. 
Near  the  apex  the  cells  are  more  or  less  hexagonal  in  shape, 
and  have  a  marked  wall  with  a  more  or  less  distinct  doubia 
contour.     Inside  the  cell-wall,  and  in  close  contaetwith  it, 
is  the  protoplasm,  a  densely  granular  soft  inelastic  mass, 
consisting  of  a  mixture  of  albuminoids,  and  having  in  the 
centre  a  round  and  relatively  very  large  solid  nucleus,  with 
one  or  two  nucleoli.     In  both  Fhaseolns  and  Fritillaria, 
as  the  cell  enlarges,  clear  spaces,  called  vacuoles,  but  filled 
with  cell-sap,  that  is,  water  with  substances  in  solution, 
appear  in  the  protoplasm  of  the  cell.     In  some  algje  con* 
tractile  vacuoles  are  met   with.     The   ordinary  vacuoles 
rapidly  increase  in  number  and  enlarge,  separating  the  pro- 
toplasm into  two  parts— one  in  close  contact  with  the  wall 
of  the  cell,  the  other  forming  strings  of  varying  size  and 
thickness  separating  the  vacuoles.     Presently  the  vacuoles 
all  coalesce  and  form  a  central  cell-sap  cavity,  the  protoplasm 
forming  a  completely  closed  sac  inside  the  cell-wall.     The 
nucleus  remains  imbedded  in  the  protoplasm,  and  is  pushed 
to  one  side,  appearing  as  if  in  contact  with  the  wall.     The 
vacuoled  condition  of  the  protoplasm  may  be  considered 
as  representing  the  cell  at  its  state  of  greatest  activity  :  the 
central  cell-sap  cavity  is  usually  seen  in  tissue-cells,  as  in 
Fritillaria,  and  may  be  taken  to  indicate  a  condition  of 
diminished  activity.     Further  changes  take  place  in  tissue 
cells.     The  protoplasm  with  its  nucleus  may  disapi)ear  and 
the  cell-sap  remain,  or  even  the  cell-sap  itself  may  disappear 
sooner  or  later,  and  the  dry  cell-walls,  as  those  of  cork,  be 
left.     The  conditions  here  described  in  Fritillaria  may  hi 
taken  as  typical  of  all  young  tissue  cell.i 

The  protoplasm  is  the  essential  part  of  the  cell,  and  by  if 
all  the  other  parts  are  formed,  as  well  as  all  the  substances, 
such  as  chlorophyll  and  starch,  that  are  contained  in  cells. 
When  the  cell  contains  protoplasm  it  can  grow,  multiply, 
and  elaborate  new  chemical  compounds;  when  the  protoi 
plasm  disappears  it  ceases  to  perform  any  of  these  functions'^ 
and  passively  acts  as  a  protection  to  deeper  cells,  or  permits 
certain  physical  processes  to  take  place,  as  the  transport  of 
water  through  the  walls.  The  substance  of  the  protoplasm 
seems  to  consist  of  a  mixture  of  various  albuminoids,  and 
probably  of  other  nitrogenous  compounds.  It  is  a  more  or 
less  granular,  soft,  inelastic  substance,  never  a  true  fluid,  but 
varying  in  consistence  in  accordance  with  the  quantity  of 
water  it  contains. 

The  chemical  icietions  ot  protoplasm  are  those  of  albameu.  It 
contracts  when  substances  are  applied  to  it  wliich  remove  some  ul 
the  water,  as  glycerin  and  alcohol.  It  contracts  when  heit  i» 
applieil,  a  temperature  of  between  50°  and  60°  C.  completely 
altering  the  texture  of  protoplasm  containing  a  normal  quantity  oj 
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vrater.  ,  Where  the  protoplitsm  cuntains  littlo  water  and  Ta  rery 
flense,  as  in  some  seeds,  a  higher  tempcraturo  proilnces  little  or  no 
change.  A  violet  colour  is  yiveu  to  the  protoplasm  of  young  cells 
by  the  application  first  of  a  concentrated  solution  of  copp"r  suljihate, 
next  washing  the  preparation  carefully  to  remove  all  u-je  traces  of 
the  copper  solution  and  then  applying  a  solution  of  cau>'ic  potash. 
Iodine  gives  a  brown  colour,  sugar  solution  and  sul['liuric  acid 
a  red';  and  dilute  caustic  potash  dissolves  protoplasm  or  renders  it 
perfectly  transparent.  Carmine  and  other  colouring  matters  do  not 
colour  living  protoplasm,  but  impaii:  a  brilliant  stain  to  it  when 
(lead. 

Protoplasm  is  usually  separable  into  two  parts,  ati  inner 
ortion,  endoplasm,  more  or"  less  granular,  and  an  outer 
inore  dense  layer,  the  ectoplasm  or  primordial  utricle,  which 
is  quite  free  from  granules.  A  similar  layer  surrounds  the 
protoplasm  of  the  nucleus. 

Tiie  living  protoplasm  exhibits  movements  either  .when 
inside  a  cell-wall  or  when  the  protoplasm  is  free  and  in  the 
condition  of  a  wall-less  or  primordial  cell.  The  constant 
changes  in  protoplasm  must  be  always  accompanied  by 
movements,  but  these  are-  usually  too  small  to  be  visible, 
and  it  is  only  in  a  few  cases  that  the  amplitude  of  the 
movements  renders  them  visible.  The  movements  are  of 
four  kinds,  and  are  distinguished  as  rotation,  circulation, 
amoeboid,  and  ciliary. 

The  first  is  the  movement  of  rotation,  as  in  VallUncria,  and 
/liMcharis,  where  the  whole  protoplasmic  sac  rotates  in  the  interior 
of  the  cell.  The  second  is  circulation,  where  portions  only  of  the 
protoplasm  move  as  indicated  by  the  circulation  of  the  granules 
hither  and  thither  in  the  mass,  as  in  the  cells  of  the  hairs  of  Trades- 
cantia  and  the  stinging  hairs  of  the  nettle.  In  the  third  or  amoe- 
boid movement  whole  masses  of  protoplasm  not  enclosed  in  walls 
change  their  form  and  position  like  the  amfeha  or  white  blood  cor- 
puscle. These  movements  have  been  noticed  in  the  amceboid  and 
Plasmodium  stage  of  the  MyxomyccUs  or  gelatinous  fungi.  Lastly, 
a  movement  of  small  masses  of  protoplasm  destitute  of  walls,  and 
having  parts  of  the  ectoplasm  prolonged  to  form  one,  two,  or  more 
vibratile  cilia  is  not  unfrequent  in  the  zoospores,  swarmspores,  and 
spermatozoids  of  cryptogamic  plants.  All  these  movements  are  de- 
pendent on  and  muchinliuenced  by  varying  external  conditions,  as 
light,  heat,  presence  or  absence  of  oxygen,  &c. 

Tlie  cell-wall  is  a  thin,  elastic,  transparent  and  colourless 
membrane,  destitute  of  visible  openings  (except  in  some 
cells  of  Spluignam  and  in  bordered  pits),  but  easily  per- 
meated by  water  and  gas.  It  consists  of  the  carbohydrate 
cellulose  (C^;TTi(,Oj),  isomeric  with  starch,  and  in  young  cells 
it  is  present  in  an  almost  pure  state.  During  the  growth 
of  the  cell  the  protoplasm  furnishes  material  for  the  increase 
of  the  wall  in  size  and  thickness,  and  usually  during  growth 
of  the  wall  various  chemical  and  physical  changes  occur  in  it.' 

The  increase  in  the  size  of  the  cell  is  rarely  quite  regular  or  gene- 
ral, except  in  free  cells  as  pollen  grains  and  spores  ;  usually  the 
growth  is  more  or  less  limited  to  dehnite  parts  of  the  wall,  and  the 
increase  in  size  is  accompanied  by  a  marked  change  in  form.  Inter- 
calar  growth  at  a  ring-like  zone  on  the  cell-wall  is  seen  in  the  genus 
CEdoijonimn,  while  growth  at  the  apex  of  the  cell  is  not  uncommon 
in  many  unicellular  alga;  and  in  hairs,  as  well  as  in  the  peculiar  cells 
(the  hyphu:)  of  fungi. 

Growth  at  several  points  on  the  surface  of  a  cell  gives  rise  to  the 
stellate  forms  seen  in  the  pith  oi  J  uncus,  and  a  similar  but  more 
limited  growth  isthe  cause  of  the  "tyloses,"  of- cellular  filling-u[i  of 
vessels  seen  in  many  stems,  vine,  &c.  The  growth  of  the  cell-wall 
in  thickness  may  be  general  or  local.  Usually  it  is  local,  and  is 
cither  internal  (centripetal)  or  external  (centrifugnl).  Local  thick- 
ening gives  rise  to  the  production  of  peculiar  markings  depending 
on  the  different  optical  effects  produced  by  the  thickened  and  un° 
thickened  parts.  Pitted  markings  are  very  common,  rounded  or 
variously  shaped  portions  of  the  wall  being  left  unthickcncd,  while 
the  form  of  the  pits,  and  their  specialarrangement,  either  irregularly 
scattered  or  spirally  placed,  give  a  characteristic  appearance  to  the 
walls  of  the  cells.  Pits  are  often  elongated,  and  when  very  much 
elongated,  and  extending  the  whole  width  of  the  cell,  form  scalari- 
form  markings,  as  seen  in  ferns.  When  pits  are  very  narrow, 
cylindrical,  deep,  and  branching,  they  form  canals.  Bordered  pits, 
in  which  the  pit  is  surrounded  by  a  bonier,  occur  in  the  pines.  In 
other  cells  the  thickening  assumes  the  appearance  of  ring's,  spirals, 
or  reticulations,  which  sometimes  become  detached  from  llie  walls. 
In  some  instances,  as  in  the  wood  of  the  lime  and  yew,  two  kinds  of 
marking  occur  in  one  cell.  Pecnliar  modifications  of  internal  thick- 
ening are  seen  in  the  root-hairs  of  Marckantia,  in  the  cells  with  cys- 


tolithes  in  the  leaf  of  tlio  india  rubber,  and  in  the  iiUli  oi  Rkinxis, 
k<2.  External  thickening  is  soon  on  the  surface  (cuticle  of  the  epi- 
dermis) of  the  plant  or  on  free  cells,  as  pollen  grains,  sporc-s.  t^c, 
and  produces  peculiar  and  characteristic  niarking.s  in  various  plants. 
r>y  the  alternation  of  more  and  li-s>  watery  layers  the  coll.wall  be- 
comes marked  by  concentric  lines  or  slriie,  as  if  the  wall  was  built 
up  of  layers  or  Strata  formed  one  inside  the  othi'r,  whicli,  however, 
is  not  the  case.  A  longitudinal  striation  assuming  a  ring-like  or 
s))iral  direction  is  also  met  with  on  the  walls  of  many  wood  and 
bast  cells,  and  is,  like  the  stratification  just  mentioned,  duo  to 
alternations  offnore  and  less  watery  layers  in  tho  cell-wall.  The 
inner  layer  in  tne  interior  of  the  cell  and  next  the^contcntsis  always 
a  dense  layer  rich  in  cellulose  and  with  little  water,  a  fact  a',  once 
negativing  the  incrustation  theory.  Ptratification  cai»bc  readily 
seen  in  transverse  sections  of  the  bast  fibres  in  the  leaf  of  Iluija,  or 
tlie  bast  of  the  stems  of  many  Asclcjiinduccco  ;  and  the  longitudinal 
striation  may  be  seen  in  the  same  fibres  when  dried,  or  in  tlie  dry 
wood  cells  of  many  conifers,  as  in  Pinus  sylvcstris. 

The  walls  of  young  cells  consist  almost  exclusively  of 
pure  cellulose,  which  is  coloured  blue  by  Schultz's  solution' 
or  by  iodine  and  sulphuric  acid,  and  is  dissolved  by  stroug 
sulplturic  acid  and  by  ammoniac.il  solution  of  cupric  oxide.' 
Iodine  solution  alone  gives  no  reaction,  or -more  generally 
a  brown  tint ;  rarely  the  wall  gives  a  blue  reaction,  as  in  the 
asci  of  some  lichens  or  in  the  cells  of  the  cotyledons  of 
Tamaruuhts  iiidica.  The  cell-walls  of  most  fungi  do  not 
give  a  blue  reaction  with  iodine  and  sulphuric  acid,  form- 
ing the  modification  generally  known  as  fungus  cellulose. 
During  growth  changes  occur  in  the  nature  of  the  wall, 
different  strata  often  having  different  chemical  and  physical 
properties.  The  three  most  important  changes  In  the  cell- 
wall  are  (1)  the  suberous  or  corky  change,  the  cell-wall 
wholly  or  partially  becoming  cuticularized  or  converted  into 
cork;  (2)  the  ligneous  or  woody  change,  the  walls  beinrf 
converted  into  wood  ;  and  (3)  the  gelatinous  change,  as  seen 
in  many  algae,  where  the  cell-wall  swells  up  enormously  by 
the  imbibition  of  water,  and  assumes  a  clear  gelatinoila 
appearance.  These  changes  may  occur  separately,  the 
whole  wall  being  more  or  less  completely  changed  ;  or  a 
part  remains  composed  of  cellulose ;  or,  in  other  cases, 
two  or  more  of  these  changes  may  coexist  in  the  sam^ 
cell-walL 

The  following  reagents  are  useful  in  distinguishing  the  different 
changes.  Schultz's  solution  gives  a  blue  with  starch  and  cellulose, 
and  a  yellow-brown  with  wood  and  cork.  If  the  cork-cells  arc  pre- 
viously boiled  in  caustic  potash,  and  the  w6od  cells  touched  witl^ 
nitric  acid,  the  blue  reaction  may  be  got  with  sulphuric  acid  and 
!  iodine.  Sulphuric  acid  dissolves  wood  cells,  but  docs  not  totich 
I  cork  cells.  Ammoniacal  solution  of  cu|nic  oxide  does  not  dissolve 
'  cork,  causes  wood  to  swell  up  and  to  become  blue,  and  dcej^ly  colourl 
mucilaginous  walls.  Boiling  caustic  potash  ultimately  dissolved 
cork.  Cold  caustic  potash  at  first  causes  it  to  swell  up  anj 
become  yellow,  and  when  slowly  heated  the  colour  deepens  and  the 
texture  becomes  granular.^  Chlorate  of  potash  and  nitric  acid 
(Schultz's  macerating  fluid)  ultimately  dissolves  cork,  like  caustic 
potash,  but  does  not  affect  Wood.  When  cork-cells  are  slowly  warmed 
in  this  mixture  the  walls  of  the  cork-cells  become  very  distinct,  the 
other  cells  being  very  transparent,  and,  if  washeil  and  treated  with 
alcohol  and  then  with  ether,  they  become  i]erf(ctly  transp.arcnt 
Chromic  arid  renders  cork  distinct  by  rendering  other  tissues  tran- 
sparent. Bic"hromate  of  potash  dissolves  cork.  The  following  re- 
actions are  given  by  Zacharias  for  cell-walls  which  arc  coloured  brown 
by  Schultz's  solution  in  the  rhizome  of  Acorus  Calamus.^  ■  Sulphate 
of  aniline  and  hvdrochlorate  of  aniline,  even  when  the  cells  are  prc- 
viouslv  treated  with  hydrochloric  acid,  give  no  reaction,  but  colour 
the  walls  of  vessels  of  a  golden  yellow.  An  aqncous  solution  of 
aniline  blue  gives  no  reaction,  while  an  alcoholic  solution  of  aniline 
red  colours  the  walls  of  vessels  and  oil-glands.     The  red  colour  is 


--■ '  Schultz's  Solution. — 1  ounce  of  fused  chloride  of  zinc  is  ilis'solved  in 
J  fluid  ounce  of  water  ;  then  add  iodine  3  grains,  and  iodide  of  potas- 
sium 6  grains,  dissolved  together  in  the  smallest  possible  (juantifv 
of  water.  Or  dissolve  granulated  zinc  in,  liy<lroehloric  aciil,  ana 
evaporate  in  contact  with  metallic  zinc  until  a  thick  syrup  is  forme*. 
Adrl  iodide  of  potassium  -to  saturation,  then  a  .  little  ioilinc,  andjij 
necessary  dilute  with  water.  ^    _ 

'  For  this  and  other  reactions  see  IlohncI,  UcIjCT  den  Kor!:  und  vet 
!;or!:/f  O'cKebe  Merha'tpl,  l>.  16.. 

^  "Ueber  Secret-Be"..alter  mit  verkorkten  Mcmlirancn."/Jr'(.  Zeilunv 
1879,  p.  619. 
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best  seen  when  tliin  slices  of  the  iliizoiue  ar-  jilaceil  for  o  few  days  iu 
the  solutian, auJ  t'ueu  diic J  ami  observol  un Jer  watur.  The  adciition 
of  caustic  jiotasli  cau^L's  tho  colour  to  Jisa|i|iear,  but  it  reapiicais  on 
washiiii:  away  the  potash.  Tho  wuUs  of  vessels  become  coloured  blue- 
violet  by  addition  of  hydrocblorate  of  phcnole,  and  also  when 
use  is  wade  of  alcoholic  solutiouof  eherry-wood  and  concentrated 
hydrochloric  acid  {lluhucl's  xyloi>bilin  reaction). 

Mineral  matters  are  often  deposited  in  cell- walls.  Calcium 
carbonate  occurs  rarely,  calcium  oxalate  frequently,  and 
silica  is  the  commonest  of  all.  Calcium  carbonate  forms 
the  cystolithes  of  Ficits  and  of  the  Acaiithacef,  crystals  or 
misses  of  crystals  imbedded  in  the  cell-wall  but  projecting 
into  the  cavity  although  surrounded  by  the  substance  of 
the  wall.  la  corallines  and  many  alga;,  as  also  in  the 
C'/i'iras,  carbonate  of  lime  is  abundant  in  the  cell-walls. 
Calcium  oxalate  crystals  occur  in  the  cell-walls  of  many 
plants,  in  other  cases  forming  small  granules.  Tho  crystals 
of  calcium  carbonate  are  soluble  in  acetic  acid,  while  those 
of  oxalate  are  not,  although  soluble  in  dilute  nitric  aud 
liydrochloric  acids.  Silica  is  abundant  in  the  Diatomacem 
and  also  in  the  cells  of  many  of  the  higher  plants  {Eiui- 
se/nm,  grasses,  beech,  &c.). 

Products  of  desorganization  or  degradation  of  the  cell  wall 
accur  in  the  form  of  gum,  gnm-resins,  or  rusins,  examples 
of  which  may  be  seen  in  the  cherry,  gum-arabic,  gum- 
tragicanth,  myrrh,  <kc.  Gum-arabic  consists  of  arabin, 
gura-tragicanth  of  bassorin,  and  cherry-gum  is  a  mixture 
of  the  two.  These  substances,  when  formed,  are  apparently 
of  no  further  use  to  the  plant,  and  are  produced  by  the 
destruction  or  desorganization  of  the  cell-walls,  as  portions 
of  tho  cell-wall  can  be  distinctly  traced  when  gum-tragacanth 
la  examined  microscopically. 
Molecu-  Cell-walls,  as  those  of  the  wood  of  Conifers,  bast-cells, 
Urstruc-  a^i  gejig  of  ivory  nut,  and  starch  granules,  are  found  when 
eelT-w  11  fi^^'O'iS'l  by  polarized  light  to  be  doubly  refracting.  By 
"  nn  elaborate  series  of  researches  Niigeli  concluded  that 
these  structures  were  made  up  of  crystalline  doubly  refract- 
ing particles  or  micell<B,  each  consisting  of  numerous  atoms 
and  impermeable  by  water,  although  each  of  the  micellae  is 
surrounded  by  a  thinner  or  thicker  layer  of  water.  The 
water  may  increase  or  diminish  within  certain  limits  with- 
out destroying  the  structure ;  or  under  certain  conditions  as 
by  the  application  of  certain  reagents  (strong  acids  and 
olkalies,  ammoniacal  solution  of  cupric  oxide),  the  texture 
can  be  destroyed  by  the  swelling  up  of  the  part.  The 
water  between  the  micellce  may  be  removed  by  drying, 
when  tho  micclL-e  themselves  come  into  contact,  as  the 
presence  of  air  would  destroy  the  transparency  of  tho 
liismbrane.  This  peculiar  molecular  composition  of  the 
wall  at  once  explains  the  striation  and  stratification 
observed  in  it,  and  also  enables  us  to  understand  growth 
and  nutrition  by  the  intussusception  of  new  particles  in  the 
water  space  between  the  micellte.* 

Certain  substances  are  formed  by  the  protoplasm  and 
separate  from  it  in  the  form  of  granules  or  crystal-like 
bodies.  The  most  important  of  these  substances  are 
chlorophyll  aud  starch,  the  less  important  are  aleurone 
grains  and  crystalloids. 

Clilorophyll  or  Icaf-grfen  is  the  gteen  colouring  matter  of  pl.ints, 
*nd  is  mi't  with  most  frfcjuently  in  the  leaves  and  young  stems, 
riie  colouring  matter  is  always  united  with  the  piotoplnsm,  usually 
to  dcrmite  rountled  masses,  tl^e  cliloiophyll  granules  or  corpuscles, 
re.ndily  distinguishable  from  the  geneial  piotoplasmic  mass  of  the 
ceil  iu  which  thuy  are  imbedded.  Chlorophyll  granules  never  occur 
sepaiate  from  thu  protoplasm  of  the  cell.  lii  a  few  instances  the 
whole  of  the  protoplasmic  mass,  witli  the  exception  of  the  ectoplasm, 
is  uniformly  coloured  green  as  in  Plcuracocois  and  other  low  algie  ; 
while  in  other  plants  the  protoplasmic  base  for  tiie  colouring  matter 
is  star-like  [Zi/ijncmn),  in  plates  or  lamella;  (Clnstcrinm  and  Mcio- 
cnr/ius),  or  spiral,  as  in  tipimjtjra.  The  chlorophyll  giains  of  the 
vast  majority  of  plants  are  rounded  corpuscles  of  varying  size  with 

'  See  Na»eli  and  Sohwcndener,  l)  ,a  Miki<,s!,op  (2d  ed.\  p.  299  aq. : 
»nd  Dippel,  Da>  JJikroakuj),  vol.  i.  p.  409  j.;- 


H  slightly  denser  external  layer  and  frequently  containing  vacuoles 
or  small  starch  granules,  'lliey  grow  in  size  and  divide,  the  grain 
elongating  and  being  cut  into  two  by  tho  formation  of  a  gradually 
deepening  circular  groove.  These  changes  iinay  be  seen  in  the  pro- 
thallus  ol  a  fern  or  the  leaf  of  a  mos.s.  The  granules  are  produced  by 
the  aggregation  of  protoplasmic  jiarticles,  so  as  to  form  a  sharply- 
defined  spherical  mass.  At  tirst  these  are  colourless  or  of  a  yellow 
tinge,  and  become  green  by  the  formation  of  the  colouring  matter, 
the  chlorophyll,  when  exi)0sed  to  the  light,  as  it  is  ouly  iu  a  few 
rare  cases,  as  in  the  cotyledons  of  jiines  and  iu  ferns,  that  the  colour- 
ing Juatter  is  formed  independently  of  light. 

The  colouring  matter  can  be  removed  by  means  of  alcohol,  ether, 
benzole,  chloroform,  and  other  solvents,  the  protoplasmic  mass 
remaining  behind  unchanged  in  size  and  appearance,  except  in  so 
far  that  it  is  now  colourless.  The  solution  thus  obtained  is  of  o 
dark  green  colour  by  transmitted  light,  and  blood-red  by  reflected 
light.  Its  spectrum  shows  6e\en  absorption  hands,  the  strongest 
being  bttween  the  lines  B  and  c  of  the  solar  spectrum.  Uany 
modifications  of  chloro]ihyll  exist  in  plants,  and  it  also  undergoes 
changes  in  colour  during  the  ripening  of  fruits  or  in  the  corollas 
of  certain  flowers.  The  chief  modifications  arc — etiolin,  in  blanched 
parts  of  plants  ;  anthoxanthin,  in  yellow  granules  of  many  flowers  ; 
xanthophyll,  yellow  granules  in  leaves  in  autumn  ;  the  green  colour- 
ing matter  of  red  sea-weeds  ;  phycoerythrin,  the  red  colourin" 
uvatter  of  red  sea-weeds;  the  phycochrome  of  nostoc,  &e. ;  and 
the  brown  colour  of  diatoms  and  fucoids. 

Starch  occurs  in  granules  of  varying  size  and  form,  and  during  Sts  X 
the  growth  of  the  granule  it  is  always  iu  relation  to  the  protoplasm 
of  the  cell.  The  granules  are  oval,  lenticular,  polyhedral,  or  bone- 
shaped,  as  may  be  seen  in  the  potato,  wheat,  and  maize,  and 
in  the  milk-sap  of  certain  exotic  Euphorbias  respectively.  Each 
grain  usually  exhibits  a  central  or  lateral  spot,  the  hilum,  and  a 
series  of  concentric  strire,  caused  like  the  striation  and  stratifica- 
tion of  the  cell-wall  by  the  alternation  of  more  and  less  watery 
layers.  Sometimes  the  starch  granule  has  two  or  more  hila,  the 
compound  grains,  which  often  se[)arate  into  their  several  parts. 

Starch  has  tho  same  chemical  composition  as  cellulose,  CgHmOg, 
and  differs  from  cellulose  in  being  coloured  blue  directly  by  a 
dilute  solution  of  iodine.  Schacht's  solution  contains  1  grain  of 
iodine  and  3  grains  of  iodide  of  potassium  dissolved  in  1  ounce 
of  distilled  water;  but  an  acjuoous  solution  of  iodine  answers  quite 
well.  Two  substances  are  generally  recOguized  in  the  starch  grain 
— (1)  granulose,  coloured  bluo  by  iodine  and  forming  by  far  the 
greater  part  of  the  granule,  and  (2)  starch  cellulose,  not  coloured 
blue  and  only  forming  a  sort  of  skeleton  to  the  grain.  Starch  is 
one  of  the  most  widely  distributed  substances  iu  plants,  being 
absent  from  comparatively  few  except  the  fungi. 

Oil  globules  occur  not  unfrequently  in  the  protoplasm  of  plants ; 
and  in  a  few  instances  they  occur  in  chlorophyll  granules.  Oil  is 
easily  distinguisheii  by  its  reactions  with  ether,  and  by  its  optical 
properties. 

Occasionally  portions  of  the  protoplasm  assume  a  crystal-like  ap-  Crystal- 
pearance,  resembling  cubes,  octohedra,  tetrahedra,  &c.     These  por-  loids, 
tions  are  known  as  crystalloids  or  protein  crystals.     They  give  the  globoids 
ordinary  reactions  of  protoplasm,  and  differ  from  crystals  in  their  and 
power  of  swelling  up  and  changing  their  angles  in  certain  solutions,  aleurone 
as  in  caustic  potash.     Crystalloids  occur  frequently  in  the  cells  of  grains, 
the  tuber  of  the  potato,  in  fatty  seeds,  iu  red  alga;,  in  petals  of 
many  flowers  (  Viola  tricolor),  and  in  some  fruits.     Usually  the 
crystalloids  occur  iu  fatty  seeds,  as  in  the  castor  oil  and  brazil 
nut,  in  the  interior  of  rounded  grains  of  albuminoids,  the  aleurone 
or  protein  grains,  along  with  little  rounded  bodies  called  globoids 
consisting  of  a  combination  of  magnesia  and  lime  with  phosphoric 
acid.     Iu  other  instances  aleurone  grains  without  crystalloids  are 
met  with,  as  in  Cynogiossitm.     The  aleurone  gi'ains  are  usually 
soluble  iu  water,  and  are,  therefore,  best  examined  microscopically 
in  strong  glycerin,  in  iodine  dissolved  in  glycerin,  or  in  a  solution 
of  corrosive  suldimate  in  alcohol.     Aleurone  grains  form  when  the 
seed  is  nearly  ripe,  the  crystalloids  and  globoids  appearing  earlier. 

The  cell-sap  consists  of  water  with  different  substances  in  Cell-aop 
solution,  the  substances  varying  in  different  cells,  and  also 
changing  in  the  same  cell  from  time  to  time  during  growth. 
It  saturates  the  whole  wall  and  protoplasm,  and  collects  in 
the  vaeuoles  and  cell -sap  cavity. 

The  most  important  substances  in  the  cell-sap  are  inulin,  sujior, 
tannin,  and  colouring  niattei's,  while  the  calcium  oxalate  usually 
crystallizes  out,  and  foinis  visible  crystals  iu  the  cell,  or  in  the 
wall  as  already  described.  Inulin  can  be  separated,  in  the  foira  of 
ephiernnr\-stal3,  by  the  action  of  alcohol  or  glycerin,  from  the  tissues 
of  many  of  the  Coviposiltr,  dahlia,  sunflower,  &c.  By  keeping  the 
tissue  long  in  absolute  alcohol  the  crystals  grow  to  a  large  size,  and 
occupy  niore  than  one  cell.  Sugar  in  solution  in  the  cell-sap  mat- 
be  grapo  or  cane  sugar,  and  can  be  rendei'cd  visible  by  tho  copper 
test,  or  by  the  action  of  glycerin.  Glycerin  forms  drop-like  sphere- 
with  augar  and  inuliu  ;  these  are  very  highly  refracting  and  easily 
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distin^ished  in  the  cell.  When  these  sjiliercs  are  of  syrup  they 
quickly  disappear,  no  trace  lemaiiiing  in  a  few  minutes,  wlnle.  as 
K rails  {Bot.  Zcitang,  1877,  p.  329)  has  shown,  if  the  substance  bo 
inulin  the  foriuatlon  of  sph.Trocrystals  rapidly  occurs.  Hesperidiu 
may  be  obtained  from  the  unripe  fruit  of  orange,  &c.,  in  thcloim  of 
sphaerocrystals  when  treated  '.villi  alcohol. 

Tannin  is  present  in  the  cells  of  many  plants,  and  ti;  ly  be  .'^een, 
when  water  is  applied  to  the  section,  in  the  bark  of  tbo  oak  or 
birch  in  the  form  of  fiue  grauules  whicli  soon  dissolve,  A  lluish 
black  or  greenish  colour  or  precipitate  is  produced  by  thu  action  of 
salt  oE  iron,  and  a  dark  red-brown  with  bichromate  of  potash 
Colouring  matter  (anthocyan)  gives  red  and  blue  colours  to  llowers 
and  a  red  colour  to  stems  and  leaves,  and  is  dissolved  iu  the  cell-sap. 
Lastly,  calcium  oxalate,  which  is  formed  in  plants  by  the  metastasis 
of  nutrient  matters  during  growth,  is  got  rid  of  in  many  parts  of 
plants,  or  rendeicd  harmless  in  others,  by  crystallizing  out,  either  as 
largo  crystals,  prismatic  or  octohedral,  or  in  masses  of  small  crystals, 
or  in  the  form  of  long  rcedle-like  crystals  or  raphides  belonging  to 
the  trimetrio  system.  The  two  forms  ditfer  onlyin-thc  ijuantity 
of  water  of  crystal  lization  present :  the  raphides  have  two  equivalents, 
the  prisms  six  of  water. 
C»U  for-  Ct/tojenesis. — The  enlargement  of  organs  of  plants  is  not 
BiitioD.  only  accompanied  by  an  increase  in  the  size  of  the  individual 
cells,  but  new  cells  are  also  formed  in  the  part,  these  new 
cells,  which  are  at  first  small,  soon  enlarging  to  their  full 
dimensions.  Usually  the  formation  of  a  new  cell  takes 
place  by  the  division  of  the  protoplasm  of  a  pre-existing 
ceil,  the  mother-cell,  into  two  portions  of  equal  or  unequal 
size,  the  daughter-cells.  These  daughter-cells  in  turn 
enlarge,  and  may  each  become  the  mother-cells  of  new 
daughter-cells.  In  this  way  by  cell-division  the  vegetative 
cells  of  plants  are  increased  in  number.  The  process  of 
reproduction  in  plants  is  invariably  associated  with  the 
formation  of  a  new  cell  or  cells,  and  in  general  the  process 
is  very  different  from  that  of  division,  there  being  often  a 
diminution  in  the  number  of  cells,  instead  of  an  increase. 

Four  types  of  Cytogenesis  may  be  distinguished :— (1)  Rejuven- 
escence ;  (2)  Conjugation;  (3)  Free-cell  formation  ;  and  (4)  Division. 
Xajuven-      In  rejuvenescence,  the  whole  protoplasm  of  the  mother-cell  under- 
wcence.   goes  contraction  and  rounding;  water  is  eliminated,  and  an  entire 
rearrangement  of  the  molecules  of  the  protoplasm  may  be  noticed 
by  changes  in  the  contents.     As  a  result  of  these  changes  one  new 
daughter-cell  is  formed  from  the  entire  protoplasm  of  the  mother- 
cell.     Rejuvenescence  is  observed  in  the  formation  of  the  swarm- 
spores,    non-sexual   reproducti>o   organs,    of  some   alg;ie,  such   as 
(Edotjoniun   and   Vaticheria,  as   also  in   the  formation  of  single 
spermatozoids.     The  egg-cell  of  many  algae  and  fungi,  as  well  as 
of  the  vascuhar  cryptogams,  is  for-ned  by  rejuvenescence,  the  only 
difference  being  that  here  the  daughter-cell  remains  inside  the  wall 
of  the  mother-cell  until  fertilization,  when  it  forms  a  wall  and 
begins  to  divide. 
Coojuga-     Conjugation  consists  in  the  union  of  two,  rarely  more,  masses  of 
UoQ.         protoplasm,  nearly  or  quite  similar  in  size  and  appearance,  to  fofin 
a  single  new  daughter-cell,  which  then  becomes  surrounded  by  a 
wall  and  forms  a  zygospore.      The  union  of  the  two  masses  is 

»  always  acconipanied  by  rounding  and  contraction  of  the  masses 

and  a  complete  molecular  rearrangement  of  the  protoplasm.  Con- 
jugation is  seen  in  the  group  of  the  Conjvgatcc  among  the  algfe, 
aiuhalso  in  the  Zi/gomt/ales  and  Mijxomycctca  among  the  fungi. 
In  all  cases  conjugation  is  a  reproductive  process.  The  conjugation 
iu  the  Myxomycdcs  is  very  peculiar,  the  numerous  small  masses  of 
protoplasm  (the  myxoamnebs)  fusing  into  a  naked  mass  of  proto- 
plasm (the  Plasmodium). 
Pree-cell  Free-cell  formation  consists  of  the  forntation  of  several  (rarely 
(onua-  one)  cells  from  and  in  the  protoplasm  of  the  mother-cell,  the  whole 
loQ.  of  the  protoplasm  not  going  to  form  daughter-cells.  Free-cell  for- 
mation may  be  typically  observed  in  the  formation  of  the  ascospor«-3 
of  the  ytsuomi/atcs.  The  nucleus  of  the  large  mother-cell  or  asi  la 
dis;^ppcars,  and  two  new  ones  form,  which  again  and  again  div  .e, 
thus  forming  eight,  each  nucleus  forming  the  centre  of  a  new  ma' s  of 
protoplasm,  which  at  length  becomes  surrounded  by  a  wall.  In  other 
cases  many  new  masses  of  protoplasm  form  after  the  disappearance 
of  the  nucleus  of  the  mother-cell ;  and  these  new  masses  develop  a 
wall  and  a  nucleus,  or  very  rarely  no  nucleus  forms.  The  endosporm 
in  the  embryo-sac  o{ Phasco?u$  and  other  phanerogams  is  formed  by 
free-cell  formation,  the  cells  after  attaining  a  certain  size  fusing 
together  and  forming  a  tissue,  the  individual  cells  of  which  divide. 
In  some  fungi,  Pcrononpora,  Cystopus,  &c.,  only  one  daughter-cell  is 
formed  in  the  protoplasm  of  the  mother-cell. 

The  last  variety  is  cell-division,  the  whole  of  the  protoplasm  of 

the  mother-cell  going  to  form  two,  rarely  more,  daughter-cells.    The 

process  may  be  observed  in  the  cells  of  Spiroriyra,  in  the  cells  of 

,  tlie  hairs  of  Tradcscantia,  or  in  the  cells  near  the  growing  points  of 


the  roots  or  stems  of  jdai.ts.  S/jirogyra  and  T^adescanl'ia  may  be 
observed  in  n  hanging  diop  of  fluid, — water  in  the  case  o{ Spirogyra, 
a  dilute  sugar  solution  (1  per  ceut.)  in  tho  otlier.  In  Spirogyra  a 
ring-like  groove  forms  round  the  protoplasm  in  the  centre  of  the  cell, 
gradually  deepening  until  the  nucleus  divides,  and  the  two  portions 
of  protoplasm  become  separate.  As  the  separation  of  tho  protoplasm 
goes  on,  the  wall  forms  a  rin"-]ike  projection  of  cellulose,  which 
gradually  extends  inwards  until  only  a  small  central  hole  is  left; 
this  soon  fills  up,  aud  the  mother-cell  is  separated  iuto  the  two 
diiughter-cclls. 

Cell-division  can  be  seen  in  the  hairs  of  the  young  stamen  of 
Trurlcscaniia  i-irgiitka.  A  small  unopened  bud  about  one-fifth  of 
an  inch  long  is  recommended  by  Strasburger.'  The  entire  stamens 
are  removed,  and  one,  with  the  small  hairs  attached,  is  to  be  placed 
in  the  1  per  cent,  sugar  solution  in  a  hanging  drop.  The  cover 
glass  on  the  under  side  of  which  tho  hairs  are  arranged  must  be 
very  thin,  to  permit  of  observation  with  an  immersion  object-glass 
magnifying  about  GOO  diameters.  The  cell-division  in  th«  U-i  three 
cell*  of  the  hair  can  be  readily  observed,  as  well  as  the  peculiar  be- 
haviour of  the  nucleus,  its  solution,  and  the  formation  of  the  barrel- 
like  body  "  ICcrntonne."  These  and  other  changes,  which  had  been 
fully  described  by  Strasburger  (Ucbcr  ZcllbUdung  iind  Zellthcilung) 
in  Spirogyra  and  other  cells  from  specimens  hardened  and  fixed  in 
absolute  alcohol,  can  be  seen  in  the  living  cell  of  Tradcscantia. 

In  the  pollen  of  monocotyledons  and  the  tissue  cells  of  many 
dicotyledons,  as  in  the  pith  and  epidermis,  the  division  of  the  cell 
differs  slightly  fronr  that  seen  in  Spirogyra.  The  nucleus  of  tho 
mother-cell  divides  into  two  sister  nuclei,  and  the  protoplasm 
separates  into  two  portions,  the  wall  forming  at  once  as  a  platu 
sfretching  right  acioss  the  mother-cell  and  cutting  it  into  t«o 
daughter-cells.  The  process  of  division  can  rarely  bo  observed  in 
lifing  cells;  hence  it  is  necessary  to  make  use  of  specimens  killed 
<luring  the  process  of  division  by  immersion  in  absolute  alcohol,  or 
in  a  1  per  cent,  solution  of  osmic  acid. 

Special  modifications  of  the  process  of  cell-division  may  be  observed 
in  yeast  {Sacc/iaromyccs),  in  the  formation  of  styloconidia  as  in 
Penicillium,  and  of  the  basidiospores  of  the  Basidiomycclcs,  as  also 
in  (Edogonium,  in  the  sporangia  of  Saprolcgnia,  and  in  the  spores  of 
the  higher  cryptogams.  In  yeast  a  portion  of  the  cell-wall  enlarges 
in  a  sac-like  manner,  and  into  it  a  portion  of  the  protoplasm  of  the 
mother-cell  passes,  thus  forming  two  daughter-cells  of  very  different 
sizes  ;  when  the  smaller  cell  is  full-grown  a  wall  separates  the  two, 
and  they  become  detached.  In  Pcnicilliuni,  and  in  the  formation  of 
basidiospores,  a  very  similar  process  is  seen.  In  (Edogonium  division 
of  the  cells  is  preceded  by  the  formation  of  the  curious  cap-like 
structures  at  tho  npex  of  the  cell  due  to  local  intercalar  growth  of 
the  wall.^  In  Saprolcgnia  the  protoplasm  of  the  mother-cell  divides 
into  a  large  number  of  daughter-cells,  which  are  liberated  as  ciliated 
swarm-spores,  and  afterwards  form  a  cell-wall.  Lastly,  in  the  spores 
of  the  higher  cryptogams  the  division  of  the  mother-cell  into  four 
daughter-cells  is  observed. 

Unioyi  of  Cells  to  form  Tissues. — Cells  are  usually  united  Tisane* 
together  to  form  an  aggregate  governed  by  some  common  '™*  ^"^ 
law  of  growth.  Such  an  aggregate  of  cells  is  called  a  tissue.  ^"  "' 
Tissues  are  formed  in  different  ways,  and  in  accordance 
with  their  mode  of  formation  are  distinguished  as  true  and 
false.  A  true  tissue  is  formed  by  cell-division.  In  the 
young  growing  part  of  the  plant  the  young  active  cells  are 
all  capable  of  dividing,  a  transverse  wall  cutting  the  mother- 
cell  into  two  daughter-cells,  the  process  being  repeated  for. 
some  time.  In  this  way  the  tissues  of  the  higher  plant  are 
formed,  either  originally  from  a  single  cell  (apical  cell)  at 
the  apex  of  the  part,  or  from  several  cells  (initial  cells) 
situated  at  the  growing  point.  In  some  of  the  lower  plants 
false  tissues  are  formed,  rarely  in  some  of  the  higher  ones. 
The  first  mode  of  formation  of  a  false  tissue  is  noticed  in 
some  of  the  algie,  as  in  Pediastrum  and  in  Hydrodictyon, 
as  well  as  in  the  formation  of  the  endosperm  in  the  embryo- 
sac  of  many  plants,  as  in  Phaseolus,  Guetum,  tc.  Here 
the  cells  are  at  first  separate  and  distinct,  but  these  loose 
cells  become  aggregated  together,  often,  as  in  Pediastrum 
and  Hydrodictyon,  to  form  a  beautiful  and  regular  figure. 
In  such  instances  the  wall  separating  two  cavities  is  a 
double  structure  formed  by  the  union  of  two  distinct  walls. 
In  the  endosperm  of  the  higher  plants,  when  the  false 

1  "  Ueber  ein  zu  Demonstration  geeignetes  Zelltheilungs-Object," 
Sitzungsherichte  der  Jenaischen  Oesellschaft  fir  Medicin  und  Nature 
n-issemchaft,  July  18,  1879. 

s  Fully  described  by  Strasbarger,  Ueber  Zellbildung  und  ^elllhrilung 

(2d  ed.),  p.  73. 
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tissue  ie  formed,  the  cells  divide  in  the  ordinary  wuy,  and 
ot  length  give  rise  to  a  true  tissue,  as  diB'erent  modes  of 
cytogenesis  may  occur  in  the  same  plant,  either  in  different 
parts  or  at  different  times.  The  second  mode  of  formation 
of  a  false  tissue  is  seen  in  the  fungi  and  lichens,  in  the 
peculiar  hyphae  tissue  so  characteristic  of  these  plants.  The 
cells  form  long  narrow  rows  or  filaments,  which  branch  and 
interlace,  producing  a  network  of  interlacing  fibres,  but 
without  the  walls  becoming  fused  firmly  together  as  in 
Pediastrum.  In  some  cases  the  hyphae  cells  swell  up  and 
come  into  such  close  contact  by  mutual  pressure  that  they 
form  a  tissue  so  like  ordinary  cell-tissue  that  it  has  been 
denominated  pseudoparench -ma.  This  variety  of  tissue 
occurs  commonly  in  the  highei'  fungi,  as  in  the  mushroom. 

,  Cells  are  united  ia  various  ways,  the  modes  of  union  being  often 
very  characteristic  of  certain  of  the  lower  groups  of  plants,  although 
the  same  modes  of  union  repeat  themselves  in  the  higher  plants. 
The  following  are  the  chief  varieties.  (1)  Cell-rows  have  the 
cells  united  by  their  ends  to  form  a  long  filament,  formed  by  the 
repeated  division  of  the  cells.  Examples  of  cell-rows  are  seen  iu 
Spirogyra,  Conferva,  (Edogonium,  the  hyphie  of  fungi,  the  raonili- 
form  hairs  in  Traclcscaniia,  arfd  in  many  others  ;  not  unfrequently 
these  cells  branch  in  various  ways.  Cell-fusions  or  vessels  are  cell- 
lows  occurring  in  the  higher  plants,  but  having  the  transverse  walls 
separating  the  original  cells  either  partially  or  completely  absorbed. 
They  occur  in  the  fibro-vascular  bundles  of  plants,  both  in  the 
wood  and  in  the  bast.  Laticiferous  vessels  are  ex.imples  of  branching 
and  anastomosing  cell-rows.  (2)  Cell-surfaces  have  the  cells  united 
to  form  a  single  layer,  and  are  thus  iu  contact  by  the  ends  and  sides, 
having  an  upper  and  under  (rarely  only  one)  free  surface.  Examples 
are  afforded  by  some  of  the  sea-weeds,  as  Ulva,  and  by  the  leaves  of 
liverworts.  In  the  higher  plants  cell-surfaces  occur  not  unfrequently, 
as  in  the  epidermis,  a  layer  of  distinct  cells,  free  on  one  surface,  but 
in  contact  with  other  cells  below.  Many  flat,  seple-like  hairs  are 
also  cell-surfaces,  as  well  as  the  thin  plates  of  cells  separating  the 
remarkable  air  spaces  in  the  petioles  of  Nuphar  and  Miisa.  (3)  Cell- 
bundles  are  bands  or  bundles  of  similar  cells  either  occurring 
separately  or  running  through  the  other  tissues  of  plants,  and  when 
doing  so  easily  recognized  in  a  transverse  section  of  the  part,  as  the 
bast-bundles  in  the  stem  of  flax.  Other  examples  occur  among 
the  red  sea-weeds,  and  in  the  bundles  of  sclerenchyma  in  the  stems 
of  ferns.  (4)  Cell-groups  are  small  masses  of  similar  cells,  either 
forming  the  families  or  colonies  (ccenobia)  of  many  thallophytes, 
as  Chroococcus,  Glceocapsa,  Pandorvia,  &c.,  or  forming  the  curious 
groups  of  sclerenchyma  producing  the  gritty  particles  in  the  pulp  of 
the  pear  or  the  hard  masses  in  cork.  (5)  Cell-masses  are  fdrmed  when 
the  cells  are  united  in  all  directions  of  space,  the  whole  not  having 
necessarily  any  definite  external  shape.  Examples  are  numerous, 
but  we  may  cite  the  tissues  of  large  fungi,  the  ground  tissue  of 
the  higher  plants,  and  the  pulp  and  hard  endocarjK  of  fleshy  fruits. 
(6)  Lastly,  separate  cells  occur,  either  distinguished  from  the  cells 
in  the  neighbourhood  by  their  peculiar  form  and  development 
(idioblasts),  or  the  originally  united  cells  separate  themselves,  as  in 
pollen-grains  and  spores,  and  form  eremoblasts. 

By  the  form  and  connexions  of  the  cells  aggregations  of  cells 
may  be  described  as  parenchymatous  tissue  and  prosenchy- 
.  matous  tissue,  both  these  forms  occurring  very  commonly 
in  plants,  and  usually  shortly  designated  by  botanists 
parenchyma  and  prosenchyma.  Parenchymatous  cells  are 
usually  thin-walled,  and  have  a  correspondingly  large  cavity; 
their  length  is  generally  not  very  much  greater  than  their 
breadth,  the  form  frequently  being  rounded  or  polyhedral ; 
the  walls  are  broad  and  flat,  the  cells,  if  elongated,  not 
having  pointed  and  overlapping  ends.  At  the  places  where 
neighbouring  cell-walls  meet  triangular  or  quadrangular 
intercellular  spaces  are  formed,  by  splitting  of  the. wall 
during  rapid  growth.  Sometimes  these  spaces  are  very 
minute,  in  other  cases  they  are  largely  developed,  and  if 
irregular  growth  of  the  wall  occurs  a  very  loose  jform  of 
parenchyma  may  be  produced,  as  in  the  pith  of  Junciis. 
In  other  cases  tolerably  large  intercellular  spaces  occur,  as 
iu  the  spongy  parenchyma  of  the  mcsophyll  of  leaves.  In 
prosenchyma  the  individual  cells  are  greatly  elongated  and 
fibre-like,  the  walls  are  very  thick,  and  the  cavity  small  or 
even  nearly  obliterated  ;  the  ends  of  the  cells  are  elongated, 
pointed,  and  overlapping  those  above  and  below;  and  lastly, 
no '  intercellular  spaces  are  developed.     Wood-fibres  and 


bast-fibres  are  examples  of  prosenchyma ;  the  your>g  cells 
of  stem  or  root,  and  the  tissues  of  pith,  ISaves,  flowers, 
and  many  fruits,  of  parenchyma. 

By  the  power  possessed  by  the  cells  in  a  tissue  of  divid-  Merisi.^4 
ing  and  forming  new  cells  such  a  tissue  is  distinguished  *"''  P*" 
as  meristem  or  the  formative  tissue  of  plants,  all  the  other  'V^"*"* 
tissues  being  permanent  tissues,  or  incapable  of  further 
enlargement  by'  the  formation  of  new  cells.  Meristem  ia 
observed  forming  the  whole  of  the  tissue  of  the  young 
embryo  plant,  as  also  the  whole  tissue  at  the  apex  of  a  stem 
and  root.  All  the  other  tissues  of  the  plant  are  formed  by 
the  gradual  differentiation  ot  the  originally  similar  cells  of 
the  meristem.  Generally  meristem  tissue  differentiates  into 
special  layers,  each  capable  of  forming  cells  which  will 
ultimately  form  some  definite  portion  of  permanent  tissue, 
not  necessarily  of  the  same  value,  however,  in  different 
groups  of  plants.  The  meristem  of  the  embryo  and  of 
young  stems  and  roots  is  distinguished  as  primary  meristem, 
because  occasionally  a  zone  of  cells  forms  in  the  permanent 
tissue  having  the  characters  of  meristem,  and  secondary 
meristem,  which  either  originates  from  the  permanent  tissue 
or  is  partly  connected  with  the  primary  meristem.  The 
cork-cambium  or  phellogen  in  the  cortical  tissues  of  dicoty- 
ledons is  a  layer  of  secondary  meristem,  while  the  cambium 
layer  between  the  wood  and  bast  portion  of  the  bundle  ii 
partly  (the  fascicular  cambium)  derived  from  the  primary 
meristem  (the  procambium)  of  the  fibro-vascular  bundle. 

Walls  of  Tissue-Cells. — The  cell-wall  separating  the  con-  Walli «/ 
tiguous  cavities  of  two  young  cells  appears  as  a  simple  tissue, 
homogeneous  plate  or  lamella  of  pure  cellulose,  giving  the  '^'"' 
usual  reaction  with  Schultz's  solution  and  iodine  and 
sulphuric  acid.  As  the  tissue  grows  older  and  the  wall 
thickens,  it  apparently  separates  into  distinct  layers  having 
different  chemical  and  physical  properties,  bo  that  in  some 
cases  it  appears  as  if  each  cavity  had  its  own  special  wall 
separated  from  the  neighbouring  wall  by  a  thin  or  thick 
layer  of  material,  to  which  the  older  botanists  gave  the  name 
of  intercellular  substance.  The  thickening  layers  usually 
exhibit  a  well-marked  stratification,  the  strata  often  differ- 
ing in  chemical  composition,  as  in  pine-wood,  in  the  bast  of 
laburnum,  or  in  the  epidermis  of  Viscum,  Ephedra,  Kerittm 
Oleander,  &c.  The  application  of  Schultz's  solution  usually 
brings  out  the  differences  very  welh  In  a  few  instances  the 
middle  lamella  becomes  gelatinous,  and  swells  up  enormously 
in  water.  Examples  are  afforded  by  the  stems  of  many 
algie,  and  by  the  endosperm  of  Ceratonia,  where  the  so- 
called  intercellular  substance  separates  the  cell-cavities 
widely  one  from  the  other.  The  middle  lamella  or  inter- 
cellular substance  and  the  thickening  la3ers  in  the  stratified 
cell-wall  vary  much  in  composition,  but  generally  it  is  found 
that  the  incrusting  layers  are  soluble  in  sulphuric  acid, 
while  the  middle  lamella  is  dissolved  by  nitric  acid  and 
chlorate  of  potash.  These  two  substances,  just  mentioned 
under  the  name  of  Schultz's  maceration  process,  are  con- 
stantly employed  to  separate  cells  from  their  connexions, 
as  the  markings  in  the  thickening  layers  are  not  injui'ed 
by  the  solution  of  the  middle  lamella  in  the  chlorate  of 
\  5tash  and  nitric  acid. 

Classification  of  Tissues. — In  classifying  vegetable  tissues 
it  is  necessary  first  to  distinguish  the  different  kinds  of 
tissue  depending  on  the  characters  of  the  individual  elements 
composing  it,  and,  secondly,  to  consider  the  various  group- 
ing of  these  kinds  or  species  into  systems  more  or  less 
homogeneous  and  obeying  certain  common  laws  of  growth. 
It  is  necessary  to'  dLstinguish  the  kinds  of  tissue,  because 
different  kinds  may  occur  in  the  same  system,  and  it  is 
further  necessary  to  distinguish  the  systems,  because  the 
same  form  of  cell  may  be  repeated  in  different  systems  or 
in  different  parts  of  the  same  system  and  yet  be  of  very 
different  morphological  and  physiological  value.     In  classu 


VEGETABLE.] 

fying  tlie  different  kinds  of  tissue  we  sliall  follow  De  Bary 
(Vergleichende  Anatomie  der  Yegetationsorgane  der  J'lianero- 
gamen  mul  Fame),  and  in  the  systems  we  sUall  adopt 
the  threefold  divisions  of  Sachs  ILehrbuch  der  Botanik), 
uow  generally  used. 

I.  Kinds  op  Tissue. 
(A,)  Merisiem  Tissue. 

1.   Primary.      2.  Secondary. 
(B.)  Permanent  Tissue. 

1.  Cell   Tissue,     o.  Epidermb.      h.  Cork 

r.  Parenchyma  proper. 

2.  Sclerenchyma. 

3.  Gland  Cells. 

4.  Tracheal  Tissue. 

5.  Sieve  Tubes. 

6.  Laticiferous  Tubes. 

7.  fntercellular  Spaces. 
IL  Systems  of  Tissues. 

(A.)  Epidermal  or  Limitary  System, 
(B.)  Fihro-vascidar  System. 
(C.)   Ground  System, 

(A.)  Merisiem  Tissue. — Priraar3'meristem  can  be  observed 
in  the  embryo  in  its  young  stages,  and  at  tiie  apex  of  the  stem 
and  root.  In  the  embryo  at  an  early  stage,  as  described  by 
Uaustein  {Botanisclte  Abhandlunyen,  i.),  the  meiistem  be- 
cemes  separable  into  tbree  zones,  differing  in  the  appearance 
and  arrangement  of  the  cells  and  in  the  mode  of  dividing. 
Oerma-  These  zones  were  called  by  Hanstein  (1)  dermatogen,  or 
'OR'".  primary  epidermis  ;  (2)  the  plerome  or  central  series  of 
ff"  ^"''  mure  elongated  cells  with  marked  longitudinal  division  of 
the  cells;  and  (.3)  a  series  between  the  plerome  and  derma- 
togen, dividing  more  or  less  irregularly  or  transversely,  the 
periblem.  These  three  zones  remain  distinctly  marked  at 
the  apex  of  the  stem,  and  in  J/ippiiris  the  three  can  be  easily 
eeen,  while  as  the  stem  elongates  new  cells  continually  form, 
ths  initial  colls  or  cell,  as  there  may  be  one  or  more  for  each 
zone.  Usually  the  dermatogen  layer  is  the  most  constant 
in  angiospcrmous  plants,  the  separation  into  periblem  and 
plerome  being  sometimes  a  little  obscure.  In  the  root  a 
fourth  zone  of  meristem  has  to  be  distinguished,  called 
by  Janczewski  the  calyptrogen  layer,  from  which  the 
calyptra,  pileorhiza,  or  root-cap  is  formed.  Various  modi- 
fications of  the  arrangement  of  the  different  layers  in  the 
meristem  of  roots  have  been  described.  Very  rarely,  as  in 
Uydrocharis  and  in  Pisiia,  four  distinct  layers  are  formed 
CtJ.vp-  — the  plerome,  periblem,  dermatogen,  and  calypttogen.  In 
*">?«'>•  C'liciirbita,  Pisnm,  and  a  few  others  there  is  a  common 
mass  of  meristem  at  the  apex,  from  which  the  others  are 
all  differentiated.  In  Zea  Mays  and  most  monocotyledons 
two  distinct  zones  are  seen,  the  plerome  and  the  calyptrogen, 
while  between  them  a  short  distance  from  the  apex  the 
initial  layer  forms,  which  separates  into  the  periblem  and 
dermatogen.  In  Fwjopyrum  and  most  dicotyledons  the 
plerome  and  periblem  are  sharply  separated,  but  the  peri- 
blem above  the  apex  of  the  plerome  passes  into  a  common 
layer  with  the  initial  oils  of  the  dermatogen  and  calyptra, 
the  dermocalyptrogen.  In  gymnosperras  the  root  possesses 
a  sharply-defined  plerome  with  a  periblem  mantle,  in  Thvja 
formed  by  from  12  to  14  regular  concentric  layers;  there 
is  no  tracfi  either  of  a  calyptrogen  or  dermatogen  layer,  the 
outer  cells  of  the  peribiem  serving  as  ?  calyptra.  Jn  the 
stems  of  gymnosperms  the  condition  of  tlio  layers  is  some- 
what intermediate  between  those  formed  iu  the  angiosperms 
and  l3'Copods.  In  Araucaria  and  Dammara  the  dermatogen, 
periblem,  and  plerome  are  separate  and  distinct,  but  in 
Ahietinea;  and  in  Cycas  they  run  into  a  common  initial 
group,  and  it  is  only  at  some  distance  from  the  apex  tbat 
in  the  Abietineai  the  separation  becomes  very  marked,  and 
in  Cycas  only  slightly  marked.     In  lycopods  tbe  end  of 
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the  stem  snows  a  series  of  cells,  the  initial  group  from 
which  tbe  periblem  and  dermatogen  (or  the  txtcrnal 
layer  representing  it)  arise.  Further  down  the  initial 
cells  of  the  plerome  are  developed  from  the  side  of  the 
periblem.  In  the  root  of  l^-copods  the  arrangement  of  the 
layers  is  exactly  the  same  as  in  ll yd  roc/tar  is  and  Pistui. 
In  the  Ligidata:  and  the  remaining  Pleridopliyta  there  is 
a  single  cell  at  the  apex  of  root  and  stem  wliich  divides 
into  two.  The  one  daughter-cell  forms  the  new  apical 
cell,  the  other  is  the  segment  cell.  The  segment  cell 
divides  still  further,  end  forms  a  meristem  from  which 
at  a  later  stage  zones  corresponding  more  or  less  accurately 
to  aermatogcn,  jieriblem,  and  plerome  are  produced,  [u 
the  roots  a  segment  is  cut  off  iu  front  of  the  apical  cell, 
which  is  the  first  cell  of  the  calyptra.  anu  from  which,  by 
repeated  divisions,  tliat  structure  arises. 

Secondary  meristem  is  intimately  connected  with  the 
secondary  circumferential  growth  of  stems  and  roots  in 
gymnosperms  and  dicotyledons.  One  of  the  zones  of 
secondary  meristem  arising  from  permanent  cells  is  the 
cork-cambinm  or  phellogen  la3'er,  wliich  is  described  under 
the  epidermal  system  of  tissues.  The  other  example  of 
secondary  meristem  is  the  cambiutn  la^'er  separating  the 
wood  and  bast  in  the  stems  and  roots  of  gymnosperms  and 
dicotyledons. 

When  the  libro-vascular  bundles  first  appear,  either  ik 
the  periblem  or  plerome,  the  cells  become  distinguishable  by 
their  form  and  arrangement,  and  as  the  cells  are  still  in 
the  condition  of  meristem,  the  term  procambium  has  beea 
given  to  the  whole.  The  cells  of  the  procambium  aro 
gradually  converted  into  permanent  tissue,  generally  chang- 
ing their  appearance  completely,  although  in  some  cases  the 
change  is  but  slight,  the  cells  being  cambiform  and  hardly 
differentiated  into  the  two  parts  of  the  fibro-vascular  bundle, 
the  wood  and  bast,  to  bo  described  under  the  fibro-vascular 
tissues.  In  some  plants  all  the  procambium  is  converted 
into  permanent  tissue,  while  in  others  a  small  zone  betweea 
the  wood  and  bast  remains  iu  the  condition  of  meristem. 
If  the  bundles  are  separate,  secondary  meristem  forms  in 
the  ground  tissue  between  the  bundles,  bridging  over  tho 
space  between  the  bundles,  but  uniting  so  as  to  form  the  Cambins 
cambium-ring,  which  consists  of  fascicular  cambium  in  riDg.' 
the  bundle,  derived  from  tho  procambium,  and  interfasci- 
cular cambium,  a  secondary  moi  istem  formed  in  the  ground 
tissue.  It  is  by  the  growth  of  this  cambium  ring  that  the 
secondary  circumferential  growth,  so  marked  in  our  ordinary 
forest  trees,  takes  place. 

(B.)  Permanent  Tissue. — It  will  be  sufficient  to  give  only  Pef- 
a  general  sketch  of  tho  seven  kinds  of  tissue  described  by  •"»"«>* 
De  Bary,  and  to  refer  for  full  details  to  his  Vergleiehende  "*"*" 
Anatomie  above  mentioned. 

1.  Cell-iissuc  is  permanent  tissue,  tho  cells  of  which  are  littli  if 
at  all  altered  in  form  and  appearance  from  tlitir  meristem  stage.  1  \ 
some  cases  the  cells  are  short,  in  othcrs«longated.  The  wall  may  Ix 
thin,  and  enclose  the  protoplasm  and  othcrcontcnts,  the  clilorophyll, 
starch,  sugar,  iuulin,  ic.  In  others  the  wall  is  thick  and  changed 
in  composition.  As  varieties  of  cell-tissno  Do  Bary  includes  (1) 
epidermis  and  its  append.iges,  equivalent  to  the  epidermal  syst  m 
of  S.ichs, and  to  lie  considered  below;  (2)  cork,  parencliymatousce.  i 
chemicilly  altered,  and  fonning  usually  a  part  of  the  serondar) 
epidermal  system  ;  and  (3)  parenchyma  proper,  all  the  cell-tissue 
inside  the  epidermis  and  cork  cells,  a  division  almost  but  not  quit^ 
equivalent  to  the  ground  tissue  of  Sachs. 

2.  Sclcraichymn. — De  Hary  includes  under  the  name  of  scleren- 
chyma all  the  hard  thickened  cells  of  plants,  whether  long  or  short, 
which  have  become  greatly  thickened,  and  whose  cavity  is  nearly 
if  not  quite  obliterated, — the  cell-contents  also,  as  a  consequence, 
h.iving  entirely  dis.ippeared,  or  left  only  slight  traces  In  this 
state  these  cells  act  in  conveying  water  through  their  Avails,  and  also 
serve  to  give  rigidity  to  the  phint,  forming  the  mechanical  system 
of  Schwendenev.''i»Two  forms  aro  dlsti:iguiiihed:  (1)  the  short  sclcren- 
chymatous  cells,  and  (2)  long  sclerenchymatous  fibres.  Of  the  former, 
examples  arc  met  with  in  the  flesh  of  the  pear,  iu  the  root-tnbci'o  of 
Dahlia,  in  the  rUizbmo  of  DcAlaria,  the  pith  of  Uoya  cuvnosa,  onj 
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Inany  otlicr3.  Such  cells  are  rare  in  monocotyledons,  an  J  the  typicnl 
form  (like  the  cells  in  the  pear)  does  not  occur  in  cryptoganis.  A 
variety  of  the  short  cells  is  described  under  the  name  of  stegmata. 
The  longsclerenchymatous  fibres  are  pointed,  with  overlapping  ends, 
and  occur  commonly  in  dicotyledon;*.  They  are  either  simple  or 
branched.  The  best  examples  are  the  bast  fibres  of  the  fibro-vascu- 
lar  bundles,  and  the  librii'orm  fibres  of  the  secondary  wood.  The 
wall  of  the  sclcrenchym  fibre  often  exhibits  peculiar  split-like  pitted 
inarkings  (Plats aqxilina).  Not  unfrequenlfy  the sclerenchym  fibres 
have^numerous  small  crystals  of  calcic  oxalate  imbedded  in  the  wall, 
|>  very  beautiful  examjilc  of  which  is  alTorded  by  Wcluilschia 
mirabilis.  Sometimes  the  cavity  in  the  interior  of  the  fibre  is 
divided  by  transverse  p.irtitions  forming  chambered  fibres,  as  seen  in 
the  bast  of  the  vine,  Plataniis,  Tamarix,  &c. 

3.  GlandCclls. — Gum,  resin,  ethereal  oils,  balsam,  and  gum-resins 
are  usually  met  with  in  peculiar  elongated  cells,  which  develop  from 
special  meristcm-cells.  Sometimes  they  arc  isolated,  in  other  cases 
tney  occur  in  rows;  they  are  considered  by  De  Bary  as  a  special  kind 
of  tissue,  the  cells  being  at  once  distinguished  from  the  others  in  the 
neighbourhood  by  tlieir  contents.  In  many  ways  these  gland-cells 
exhibit  intermediate  transition  forms  to  laticiferous  tubes  on  the 
oixc  hand,  and  to  intercellular  spaces  containing  special  secretions 
ontheother.  De  Bary  distinguishes  fourvarieties.  (a.)  Cellswiththe 
cavity  nearly  filled  with  raphides  or  with  single  crystals  or  groujis  of 
crystals,  e.j.,  Aloe,  Scilln,  and  many  monocotyledons,  as  also  many 
dicotyledons.  Groups  of  crystals  occur  in  petiole  of  aroids,  pith  of 
JiicinHs,  and  others,  large  crystals  in  leaves  of  Citrus,  and  in  the  bast 
of  Acer,  Robinia,  IJImns,  fcrbcris,  &c.  (6.)  Cells  with  the  cavfty 
filled  with  mucilaginous  and  gummy  substances,  root  of  Symphy- 
tum., Orchis  tubers,  and  in  the  parenchyma  o^  Mahaccce,  TilCaceac, 
Ulmaccae,  kc.  (c.)  Cells  containing  resin  or  gum-resin.  Two  modifi- 
cations occur,  the  cells  being  cither  short  or  long,  and  frequently,  as 
Zacharias  (Bot.  Zcit.,  1879,  p.  167)  has  pointed  out,  the  walls  are 
corky.  Short  cells  occur  in  Acorus,  CancUa,  Zingibcraccac,  kc, 
while  long  oilcs  occur  with  milk-like  juice,  the  laticiferous  cells 
of  some  authors.  As  examples  De  liary  gives  Allium,  aroids, 
ilusaccw,  Convolvulacccc,  Sapolaccoc,  Sambuciis,  Acer,  and  doubtfully 
Saugiiinaria,  Glaucium.,  he.  (d.)  Cells  containing  tannin,  occurring 
in  rhizocarps,  ferns,  monocotyledons,  and  dicotyledons. 
Vessels  4.  Tracheal  Tissue. — Under  this  head  De  Bary  distinguishes  all 
and  those  cells  which  become  more  or  less  lignified,  and  in  which  the 

vessel-      thickening  of  the  wall  assumes  the  form  of  spirals,  rings,  reticula- 
hke  tions,  or  pits,  and  which  as  soon  as  these  markings  are  formed  cither 

cells.  lose  their  contents  completely  and  become  filled  with  air,  or  con- 
tain clear  watery  fluid.  Usually  these  form  long  cell-fusions,  the 
vessels  of  plants,  or'elsc  they  form  elongated  or  shorter  cells  not 
united  into  a  vessel.  Tlic  former  are  the  vessels,  the  latter  the 
tracheides.  The  markings  in  the  two  forms  correspond,  and  there 
are  intermediate  varieties.  The  markings  are  spiral, annular,  reticu- 
lated, pitted,  and  trabccuUte  (juniper  and  lycopod),  with  the  varie- 
ties of  bordered  pits  and  scalariform  markings.  Short  tracheides 
form  the  velamen  or  outer  modification  of  the  epidermis  of  the  aerial 
orchid  roots,  also  the  outer  tissue  of  the  stem  of  Sphagnum.  In 
Ncluinbriuui  spcciosuni  the  tracheides  are  12  centimetres  long.  Many 
of  the  structures  usually  called  vessels  are  tracheides.  Large  vessels 
frequently  exhibit  tyloses  or  cells  filling  up  the  cavity  of  the  vessel. 
They  have  been  observed  in  many  monocotyledons  and  dicotyledons, 
both  in  stems  and  roots,  and  in  herbaceous  as  well  as  in  woody  plants. 
Sieve-  5.  Sicvc-lubes. — These  resemble  vessels  in  being  elongated  cylin- 

tubes.  dricnlorprismaticcells  joined  in  long  rows,  the  individual  cellsahvays 
remaining  distinctly  marked.  The  transverse  wall  separating  the 
two  cavities  becomes  perforated  at  the  unthickened  parts,  forming  the 
sieve-plate  pel  forated  by  the  sieve-pores.  The  contents  of  the  sieve- 
tubes  arc  colourless  and  transparent,  and  the  wall  is  coated  with  a 
th'n  layer  of  protoplasm-like  substance,  not  unfrequcntly  with  small 
starch  granules.  Sieve-tubes  form  a  specialpart  of  the  bast  of  plants, 
and  are  met  with  in  pteridopliytes,  pymnosperms,  and  angiosperms, 
exhibiting  occasionally  in  diderent  groups  slight  structural  differ- 
ences. 

6.  Laticiftroxis  Tubes  are  tubes  containing  the  peculiar  milky  sap 
or  .atex  occurring  in  special  gioups  of  plants.  These  run  through 
'  .0  plant  usually  for  very  long  distances,  and  when  a  portion  is 
injured  the  milk-sap  Hows  out  at  the  opening.  The  walls  arc  ahv.ays 
soft,  of  pure  cellulose,  and  readily  giving  the  characteristic  reaction 
With  iodine  and  sulphuric  acid.  The  tubes  contain  no  protojtlasm 
and  nucleus  ;  but  a  quantity  of  a  rarely  watery,  usually  milky  juice, 
occasionally,  however,  orange  or  yellow,  and  .sometimes  containing 
peculiar  starch  granules.  Tlie  tubes  are  cither  simple  or  segmented. 
Segmented  tubes  occur  in  Cichoraccoc,  Campanulaccm,  Lobcliacea:, 
Papayaccm,  many  Papaveraecrc,  as  Papavcr,  Argcmone,  and  Cheli- 
doniiDii,  but  not  in  Glaucium  or  Sanguinaria,  many  aroids,  and 
Mitsaccce.  Simple  tubes  are  met  with  in  Euphorbiaccce,  Urlicaccm, 
Apocynacccr,  and  Asclepiadacea:.  These  latter  do  not  exhibit  the 
net-like  anastomoses  of  the  segmented  forms,  and  usually  have  the 
branches  tej'ininating  in  blind  extremities. 

7.  Intercellular  spaces  are  the  cavities  between  the  elements  of 
full-grown  tissues,  the  cells  in  the  mciistem  stage  being  iu  unin- 


termpted  continuity.^  Some  of  the  intercellular  spaces  are  produced  Cavit 
by  the  splitting  of  the  cell-wall  between  three  or  more  cells,  others  in 
are  formed  by  the  destruction  of  the  w.ills  of  a  cell  or  group  of  cells  tiaauei. 
during  the  formation,  by  desorganization,  of  some  secretion.  I,astly, 
large  cavities  appear  in  plants  as  the  result  of  mechanical  rupturinj 
and  tearing  of  the  inner  tissues  during  rapid  growth  of  the  part 
De  Bary  distinguishes  all  these  by  sejiaiate  names,  viz.,  schizo 
genous  when  formed  by  splitting  of  the  common  wall  between  cells, 
lysigcnous  when  formed  by  the  destruction  of  certain  cells  and  cell 
groups,  and  rhexigenous  when  produced  by  mechanical  disruption 
From  the  nature  of  the  contents,  the  intercellular  spaces  can  bC 
divided  into  two  groups,  the  one  containing  substances  or  mixture; 
similar  to  those  contained  in  gland-cells,  the  other  containing  air,  oi 
rarely  water.  Of  the  intercellular  glands,  spaces,  or  canals  the 
following  varieties  may  be  distinguished; — (a.)  mucilage  or  gun; 
canals,  of  which  examples  may  be  seen  in  Marattiaccce,  Lycopodiacca, 
Cycadaccee,  Canna,Opuntia,&nisomeAraliacca:  ;  (6.)resiD,  etherea 
oil,  or  gum-resin  canals,  either  in  long  canals,  as  in  Covifercs, 
Alismaeea:,  aroids,  Composita;  ( Tubuliflora:),  l/mbelli/crw,  Araliaecoe, 
&c.,  or  short  spaces  as  in  Hulaceeic,  Hypericum,  Oxalis,  Myrtaccar, 
Lysimachia,  &c.  Of  the  intercellular  air  or  water  spaces  there  are 
several  modifications.  First  there  are  the  minute  spaces  between 
the  Willis  of  parenchymatous  cells,  the  interstitial  air  spaces  ;  and 
when  the  spaces  are  larger  and  accompanied  with  irregular  growth 
of  the  wall,  lacunae  are  produced,  as  in  the  root  of  Sagitlaria 
sagitti/olia,  or  in  the  pith  of  Juncus  or  petioles  of  Musa,  Jte, 
Large  schizogenous  air-spaces  with  smooth  walls  are  met  with  iq 
Isoetes,  Potamogcton,  Hippuris,  Trapa,  Kymphceacea,  and  many 
others.  Lysigenous  spaces  having  the  remains  of  the  destroyed  cells 
more  or  less  marked  on  the  walls  are  seen  in  Equisclum,  Cypcraccae, 
Gramincm,  Typha,  Iris ;  while  the  large  hollow  stems  of  Umbelliferoe, 
Compositor,  grasses,  and  the  leaves  of  Allium,  &c.,  are  rhexigenous- 
Occasionally  flat  cell-surfaces  or  diaphragms  interrupt  the  continuity 
of  long  air-spaces,  and  not  unfrequently  internal  hairs  or  peculiaf 
hair-like  idioblasts  are  formed,  projecting  into  the  intercellular  spacer 
as  in  iV»;)Aar  and  Monstcra.  It  is  only  in  the  neighbourhood. of 
water  stomata  that  the  spaces  contain  water  for  a  short  time. 

Systems  of  Tissues. — Sachs  describes  .  three  systems  "of 
tissues,  complex  aggregations  consisting  of  different  kindg 
of  tissue,  but  all  so  combined  as  to  form  readily  recogniz- 
able parts  of  the  root,  stem,  or  leaf  of  a  plant.  Externally 
there  is  the  epidermal  or  limitary  system  equivalent  to  De 
Bary's  first  division,  excluding  his  parenchyma.  This  system 
is  taken  to  include  the  epidermis  of  plants,  with  its  cuticle, 
stomata,  and  hairs,  and  also  to  include  the  secondary  modi- 
fications produced  by  the  development  of  cork  and  bark. 
In  the  interior  of  most  parts  of  the  higher  plants,  and  follow, 
ing  in  the  direction  of  the  long  axis  of  growth,  separate  or 
united  strings  or  bundles  are  seen  running  and  usually 
branching  or  anastomosing.  Generally  these  bundles  are 
harder  than  the  surrounding  tissues  and  readily  separable 
from  them.  Consisting  as  they  do  of  many  kinds  of  tissue 
of  vessels,  cells,  and  6clerenchyma,  these  structures  are 
known  as  fibro-vascular  bundles.  Lastly,  there  exists  u 
quantity  of  parenchyma  or  a  mixture  of  parenchyma  with 
other  forms,  packing  up  all  the  space  between  the  fibro- 
vascular  bundles  on  the  one  hand  and  the  epidermal  system 
on  the  other.  This  forms  the  ground  tissue,  and  includes 
the  parenchyma  proper  of  De  Bary. 

1.   The  Epidermal  or  Limitary  System. 

The  epidermal  system  takes  its  name  from  the  chief  member  of  Epi- 
the  group,  namely,  the  epidermis  or  outer  skin  of  the  plant.     It  is  dermal 
the  superficial  layer,  and  is  variously  developed  in  the  higher  and  fcsue* 
lower  plants.     In  the  lower  forms,  alga?,  fungi,  lichens,  the  external 
cells  aro  usually  smaller  than  those  below,  or  the  walls  are  thicker 
and  coloured  ;  while  in  many  mosses  and  liverworts  a  true  sep'  rablo 
eiiidermis  is  only  slightly  indicated.     In  others,  as  in  Marchantia, 
capsules  of  most  mosses,  and  in  Sphagnum,  a  specially  dilTerentiated 
epidermis  appears,  resembling  that  in  the  higher  plants.  The  nature 
of  the  ej>idermis  varies  in  accordance  with  the  conditions  to  which 
it  is  exposed,  as  to  air  and  light,  or  in  water,  or  in  the  soil,  and  in 
darkness.     The  nature  of  the  limitary  tissue  also  varies  with  the 
stage  of  growth  in  such  parts  as  are  of  perennial  duration. 

Usually  the  epidermis  is  a  single  layer  of  cells  producing  stomata 
and  hairs.  In  many  plants  the  epidermis  is  strengthened  by  the 
formation  of  a  corky  outer  layer,  the  cuticle,  which  develops  wax;  or 
in  other  cases  a  new  formation  takes  place  below  the  ejiidcrrais, 
usually  in  the  ground  tissue,  and  by  the  formation  of  layers  of  cork 
a  second.ary  epidennal  or  limitary  tissue  is  produced.  Other  parta 
of  the  ground  tissue  assist  in  forming  the  outer  covering  of  plants,  and 
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may  be  consiJeroJ  pTiySologically  to  belong  to  the  epidermal  system.  | 
These  will  be  described  as  hypodcrma  and  colleuchyma  under  the 
ground  tissue. 

Epidermis. — The  cells  of  the  single  layer  forming  the  epidermis 
vary  in  shape,  but  usually  the  form  is  determined  by  the  shape  of 
the  yart  on  which  they  are  developed,  being  elor gated  on  long  leaves, 
broad  with  straight  or  wavy  margins  on  broad  leaves.  Usually  the 
cells  of  the  epidermis,  although  parenchymatous,  have  no  intercellular 
spaces,  except  in  Osmunda  and  Todea,  and  a  few  other  rare  instances. 
The  only  openings  arethosein  the  stomata,schizogenous  intercellular 
spaces,  between  the  special  cells  (guard  cells)  of  the  stoma.  In  many 
plants,  as  monocotyledons  and  needle-leaved  conifers,  the  epidermal 
cells  contain  no  chlorophyll ;  but  in  ferns  and  in  many  dicotyledons, 
as  has  been  shown  by  Stoehr  (Bot.  Zcit.,  1879,  p.  681),  chlorophyll 
is  present.  Not  unfreijusntly  anthocyan  fills  the  epidermal  cells, 
and  completely  obscures  the  green  colour  of  the  chlorophyll-bearing 
cells  below.  The  outer  wall  of  the  epidermal  cell  is  usually  greatly 
thickened  and  corky,  forming  the  cuticle,  which  generally  forms  a 
continuous  sheet  separable  by  the  action  of  caustic  potash  from  the 
rest  of  the  wall  below.  In  applying  Schultz's  solution  to  a  thin 
section  of  an  epidermal  cell,  the  outer  layers  become  brown,  while 
the  inner  give  the  reaction  of  cellulose.  The  outer  layers  are  soluble 
in  boiling  caustic  potash  and  in  nitric  acid  and  chlorate  of  potash, 
but  insoluble  in  sulphuric  acid  and  in  ammoniacal  solution  of  cupric 
oxide.  Many  of  the  cells  have  a  marked  deposit  of  mineral  matter, 
.more  particularly  silica  (Equisetum),  in  their  walls.  See  Nageli  and 
Schwendener,  Das  Mikroskop  (2d  ed.),  p.  489. 

Wax  is  frequently  produced:  either  it  is  on  the  surface  of  the 
cuticle  forming  a  variously  constructed  coating,  or  minute  particles 
are  embedded  in  its  texture.  The  chief  modifications  are  described 
by  De  B.iry  ( Vcrghichcndc  Anatomie,  p.  86) :— (1)  a  layer  or  crust, 
either  thin,  homogeneous,  and  transparent,  or  thick  and  striated,  the 
former  seen  in  Semper vivum,  the  latter  in  the  waxpalm  {Klopslockia) ; 
(2)  a  coating  of  r»d-like  particles  placed  perpendicularly  to  the  sur- 
face, either  closely  pUced  or  somewhat  loose  and  invgular  (5accAan«n, 
ilusa,  and  Rcitamincw) ;  (3)  a  layer  of  granular  particles,  close  or 
widely  separated,  and  not  placed  one  over  the  other  (Allium,  Acer, 
Vitis),  Stc.  ;  and  (4)  irregular  granules  piled  up  one  over  the  other 
•  in  several  layers,  as  in  Eucalyptus,  Ricimis,  Abies  2^eclinata,  &c. 

Stomata  (De  Bary,  Kcrgleich.  Aiiat.,  p.  36  sq.)  ,ire  the  openings 
in  the  epidermis  which  permit  the  entrance  and  escape  of  gases. 
They  are  formed  by  two  semilunar  cells,  the  guard  cells,  with  the 
pore  or  intercellular  space  between  them,  the  pore  opening  into  a 
large  air-space  in  the  tissue  below,  and  in  communication,  by  means 
of  the  small  intercellular  spaces  of  the  parenchyma,  with  ra">st  of 
the  tissues  of  the  plant.  The  stomata  are  found  on  those  parts 
above  ground  exposed  to  air  and  light,  hence  chiefly  on  the  leaves 
and  tender  green  stems  of  plants.  On  leaves  they  are  most  abundant 
on  the  under  side,  and  are  generally  absent  from  the  u[)per  surface. 
In  many  leaves,  however,  espeoially  of  monocotyledons,  they  are 
equally  dbtributed  on  both  sides,  and  in  water-plants  with  floating 
leaves  they  are  abundant  on  the  upper  side  but  absent  from  thelower. 
They  rarely  occur  on  submerged  water-plants  and  never  on  roots. 
As  a  rule  the  stomata  are  irregularly  scattered,  but  in  some  plants, 
aa  in  Equisetum,  they  occur  in  tolerably  regular  longitudinal  rows 
on  the  stem.  Usually  the  stomata  consist  of  only  two  cells,  the 
guard  cells,  or  of  two  pairs  of  guard  cells  {Equisetum)  one  over  the 
other,  or  there  are  many,  as  in  the  peculiar  stomata  of  ilarclianiia. 
In  some  plants  two  or  more  additional  cells,  the  accessory  cells,  are 
formed.  These  accessory  cells  dilTer  from  those  of  the  epidermis 
on  the  one  hand,  and  from  the  guard  cells  on  the  other.  The  posi- 
tion of  the  stoma  varies.  It  is  sometimes  at  the  end  of  the  long 
epidermal  cells,  aa  in  the  hyacinth,  or  at  the  side,  in  a  few  cases  free 
in  the  centre  of  the  epidermal  cells  (Anemia,  &c.).  The  guard  cells 
may  be  on  a  level  with  the  epidermis  ;  rarely  they  project  slightly  ; 
but  frequently  they  are  depressed  below  the  sui-face.  The  guard  cells 
often  contain  chlorophyll  and  starch,  the  outer  wall  is  often  thick- 
ened, and  occasionally  even  wax  forms  on  their  surface ;  but  as  a  gene- 
ral rule  no  wax  forms,  and  thus,  when  a  thick  coat  of  wax  is  developed, 
narrow  canals  through  it  indicate  the  position  of  the  stomata. 

Devclopmj:nt  of  Stomata. — In  long  epidermal  cells  (hyacinth)  a 
portion  is  cut  off  at  one  end  by  cell-division,  and  forms  the  mother- 
ceU  of  the  stoma.  It  then  divides  into  two  daughter-cells,  each  form- 
ing one  of  the  guard  cells.  The  lamella  between  the  two  splits, 
either  from  without  inwards  or  within  outwards,  and  forms  a 
schizogenous  intercellular  space.  When  the  epidermal  cells  are 
not  e\ong:itei  .((Enothera,  Silene,  &o. ),  a  portion  of  the  epidermal 
•ell  is  cut  off  at  one  part  by  a  bent  wall.  This  is  the  mother-cell  of 
the  stoma,  and  either  forms  the  daughter-cells  immediately,  or  m.iy 
divide  by  segments  cut  off  at  one  side  and  then  at  the  other  side, 
either  one,  two,  or  more  times  before  the  centra]  cell  divides  to  form 
the  daughter-cells  which  form  the  guaid-cells  of  the  stoma.  The 
other  c^lls  cut  off  on  each  side  are  the  accessory  cells.  In  other  cases 
the  accessory  cells  have  a  different  origin,  being  cut  off  from  the 
neighbouring  epidermal  cells  after  the  guard-cells  are  formed.  In- 
stances of  the  former  may  be  seen  In  Crassvlaeeoe,  Crueifcra,  and 
famliori'icecB :  of  the  latter  in  Jmicaccre^  Cijpcracca,  and  (jraminet 
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In  Anemia  and  some  other  ferns  a  cell  Is  formed  Inside  the  epidermal 
cell,  cutting  a  cylindrical  ]iiec6  out  of  it.  This  divides  and  forma 
the  guard-cells  of  the  stoma. 

Two  kinds  of  stomata  exist  in  many  plants.  Tlie  one  kind,  already 
fully  described,  are  the  air-stomata,  to  distinguish  them  from  the 
second  kind,  the  water-stomata.  The  latter  occur  in  many  plants  on 
the  leaves,  immediately  over  the  ends  of  the  fibro-vascular  bundles, 
near  the  margin  on  the  upper  surface,  and  often  oo  the  serrations  of 
the  margin  itself.  They  give  off  water,  during  a  portion  of  the  life 
of  the  leaf,  which  appears  on  the  surface  in  the  fo'-m  of  drops,  under 
the  action  of  root-pressure.  They  are  at  once  distingi'.ished  by  their 
large  size,  and  by  their  not  opening  and  closing  like  air-stomata. 

Hairs  (De  Bary,  Vergleich.  Anat.,  p.  58)  are  usually  out-growths 
of  single  epidermal  cells  ;  but  occasionally  some  of  the  cells  below 
the  epidermis  assist  in  the  construction  of  large  massive  hairs  or 
emergences,  as  they  are  called  by  Sachs.  Hairs  vary  very  much  iu 
construction,  size,  and  appearance,  and  not  unfrequently  different 
kinds  of  hairs  occur  mixed  together  on  the  same  part  of  the  plant, 
although  in  many  instances  only  a  single  characteristic  variety  ol 
hair  may  be  developed  on  the  epidermis.  De  Bary  distinguishes 
several  typical  varieties  of  hairs: — (1)  hairs  proper;  (2)  papulae, 
short  rounded  eac-Iike  structures;  (3)  scales;  (4)  villi;  and  (5) 
warts  or  prickles.  The  simplest  hairs  are  outgrowths  of  single 
epidermal  cells,  having  the  cavity  cither  continuous  with  that  of  the 
epidermal  cell,  or  cut  off  by  a  wall.  Long  cylindrical  unicellular 
hairs  occur  in  cotton  ;  and  on  most  roots  root-hairs,  with  thin  or 
sometimes  with  peculiarly  and  irregularly  thickened  walls  (Viola 
tricolor).  The  cells  may  divide  and  form  a  moniliform  hair,  aa  in 
Tradescantia,  or  much  more  complex  branched  ( Vcrbascum  thapsus) 
or  club-shaped  and  glandular  hairs  may  be  produced.  Flat,  diy 
scales,  either  unicellular  or  multicellular,  are  seen  in  Deutzia, 
Elccagnus,  and  in  many  ferns.  Papula  are  mentioned  by  De  Bary 
as  occurring  on  JRochca,  Begonia,  Piper,  Ampelopsis,  and  others. 
The  villi  or  coUeteres  occur  on  bud-scales  and  buds,  while  spiny 
hairs  or  warts  occur  frequently  as  the  prickles  of  the  rose  and 
bramble,  and  in  Dipsacus,  Smilax,  &c.  The  walls  of  hairs  are 
often  thin,  and  composed  of  nearly  pure  cellulose,  or  thickened  and 
stratified  in  various  ways,  with  an  outer  cuticular  layer.  The 
thickening  is  either  general  or  local,  and  may  assume  the  form  ol 
pores  or  spiral  striation  (hairs  on  stamen  of  Bulbine  aloides),  or 
may  form  peculiar  warts  or  nodules.  Silicious  hairs  (Dcnizia),  or 
hairs  containing  lime,  sometimes  occur.  In  some  cases  the  hairs 
(nettle)  are  supported  on  cellular  elevations  of  the  epidermis. 
These  may  be  distinguished  as  the  accessory  cells  of  the  hair. 
Glandular  hairs  a"re  of  frequent  occurrence,  the  end  cell  or  cells 
secreting  some  ethereal  oil  or  resin  ;  the  secretion  collects  below 
the  cuticle,  and  either  it  remains  there,  causing  the  absorpfiou  of 
the  secreting  cells,  or  the  cuticle  ruptures.  The  villi  or  coUeteres 
are  peculiar  many-celled  glandular  hairs  on  young  leaves,  stipules, 
or  bud-scales  (Eibcs,  Viola,  Polygonum,  jEscuhis),  and  secreting 
a  gum  or  resin.  Frequently  the  secretion  of  these  coUeteres  is  sup- 
plemented by  the  formation  of  a  resin  from  below  tl)e  cuticle  of  the 
epidermis,  forming  the  gelatinous  secretion  covering  buds,  tei-med 
blastocoUa  (horse-chestnut).  In  some  plants,  as  Populus,  the 
blastocoUa  is  formed  by  the  epidermal  ceUs  alone,  in  others  both 
by  the  coUeteres  and  epidermis. 

Beneath  the  epidermis  the  cells  are  often  peculiarly  modified  to 
form  the  hypoderma  and  coUenchyma  ;  but  .as  these  belong  to  the 
ground  system  of  tissues  they  are  described  below.  The  secondary 
epidermal  tissues,  or  the  covering  that  replaces  the  epidermis  on  the 
perennial  parts,  consists  largely  of  cork,  either  in  the  form  of  a  thin 
layer  or  in  repeated  layers  developing  deeper  and  deeper  in  the  tissues 
of  the  stem  or  root  and  forming  the  massive  bark  or  rhy  tidome.  Cork 
cells  arise  usually  from  the  cortical  cells,  i.e.,  those  of  the  ground 
tissue  placed  a  short  distance  below  the  epidermis  (Populus, 
Sambueus).  In  other  cases  the  cork  forms  stiU  deeper,  among  the 
green  chlorophyll-bearing  cells  of  the  cortex,  as  in  Ruius  Idanis, 
Ribcs,  &c.  Rarely  the  cork-ccUs  arise  from  the  epidermis  itself 
(Salix).  In  all  cases  cork  is  formed  by  the  division  of  the  cells  of 
the  cortex  or  epidermis  by  a  tangential  wall,  separating  the  mojher- 
cell  into  two  daughter-cells.  The  outer  cell  becomes  corky,  rapidly 
losing  its  contents  and  becoming  fiUed  with  air  ;  while  the  inner 
one  retains  its  protoplasm  and  forms  new  cork-cells  by  division. 
The  formation  of  cork  does  not  necessarily  bemn  at  all  parts  of  the 
circumference  simultaneously,  but  sooner  or  later  a  complete  layer 
of  cork  is  formed.  When  the  layer  has  become  a  few  cells  thick,  it 
is  known  as  the  periderm  ;  while  the  active  cells  from  which  it 
arises  are  distinguished  as  the  cork  cambium  or  phellogcn.  Inside 
the  cork  cambium  new  cells  are  often  formed,  which  contain  chloro- 
phyll, and  are  known  as  the  phelloderma  (Fagus,  Salix),  such  cells 
being  also  formed  by  division  of  the  cork  cambium.  After  the  forma- 
tion of  the  periderm,  as  is  easily  seen  in  the  stem  of  the  black  currant, 
the  whole  of  the  epidermis  and  of  th»  ground  tissue  immediately 
below  becomes  withered,  and  is  thrown  off.  In  the  formation  of 
bark,  the  layers  of  cork  form  repeatedly  in  the  cortical  tissue  of  the 
stem,  and  even  in  the  bast  portion  of  Ihe  fibro-vascular  bundles. 
The  layers  of  ceUs  between  the  plates  of  cork,  bein2  cut  off  from  a 
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isapply  of  nomishmont,  soon  wither  ;  an  J  thus  occasionally  tliodead 
aoris  scale  oit,  as  ill  the  /Va<nK«3,  ebony,  &c.  The  baik  orrhytidonic 
13  thus  a  very  comiilex  structure,  consisting  of  the  secondary 
epideruial  tissues  either  formed  in  the  primary  cortex  alone  or  deep 
in  the  other  tissues,  and  popularly  it  includes  all  the  tissues  outside 
the  cambium  layer,  tliat  is,  the  bast  part  of  the  ftbro-vascular 
(bundles  and  secondary  epidermal  tissues.  Lcnticols  are  special 
structures  connected  with  the  epidermal  tissues,  and  are  common  o'ii 
dicotyledons  (Sambticus,  Populiis,  Jiujlam,  ic),  and  on  some  mono- 
cotyledons, being  formed  on  stems,  branches,  petioles,  and  roots. 
Below  a  stoma  or  group  of  stomata  a  few  cells  enlarge  and  divide, 
and  form  numerous  colourless  thin  walled  cells,  which  arise  from 
the  bent  layer  of  lentioel  cambium  below.  The  epidermis  becomes 
ruptured  and  the  cells  appear  on  the  surface,  forming  a  brownish 
wart-like  marking.  These  lenticels  arc  probably  to  ba  considered 
functionally  as  secondary  stomata  as  the  cells  have  largo  inter- 
cellular spaces  and  readily  perm  it  the  passage  of  air  into  the  interior, 
lienticels  have  the  marked  peculiarity  of  being  sometimes  closed  in 
autumn  by  the  formation  of  cork  cells,  but  open  again  in  spring. 

2.  The  Fibro-vascular  System. 
String-like  bundles,  the  fibro-vascular  bundles,  are  common  in 
Irascular  cryptogams,  gj-muospcrnis,  and  angiospcrms,  and  are 
familiar  in  the  leaves  of  plants  as  the  veins.  Tliey  run  in  the  ground 
tissue  cither  separately  or  united,  as  in  many  dicotyledons,  and  in 
most  roots,  ic. ,  to  form  a  central  or  hollow  cylindrical  vascular 
mass.  When  the  bundles  arc  separate  they  often  branch  and 
anastomose  as  in  leaves,  or  they  may  only  anastomose  at  the 
nodes  of  stems.  The  bundles  are  easily  separable  by  maceration, 
except  in  water  plants,  and  a  few  others,  in  which  the  bundles  are 
very  soft ;  or  they  may  be  examined  in  transverse  and  longitudinal 
sections  of  the  part,  more  particul.irly  in  the  latter  case  when  the 
tissues  have  been  rendered  transparent  by  boiling  in  dilute  caustic 
potash,  or  by  being  previously  boiled  in  strong  nitric  acid.  (See 
Kageli  and  Schwcndener,  £>as  M i/croslcop,  p.  632. ) 
Wood  Each  bundle  in  its  perfect  state  consists  of  two  groups  of  cells, 

liylera)  the  wood  or  -xylcm  portion,  and  the  bast  or  phloem.  Bundles  are 
tnd  bast  either  closed  or  open.  In  tlie  former  the  procambinm  cells,  the 
•phloem,),  meristein:,  from  which  the  permanent  tissue  ot  the  bundle  originates, 
entirely  passes  over  into  permanent  ti.ssne  ;  while  in  the  latter  the 
cambium  remains  between  the  xylem  and  phloem,  and  is  capable 
of  forming  new  cells  for  an  indefinite  period.  Closed  bundles  thus 
rapidly  assume  a  permanent  form,  while  open  bundles  go  on  growing. 
Fib-o-vascular  bundles  are  divided  by  De  Bary  into  four  groups  by 
the  mode  of  arrangement  of  the  xylem  and  phloem.  The  first  and 
sommonest  form  is  the  "collateral"  bundle,  where  the  xylem  and 
phloem  are  placed  side  by  side  with  or  without  cambium  between 
them,  the  xylem  being  always  towards  the  pith  or  the  central  part 
of  the  stem,  the  phloem  external.  In  Cucurbila,  Solamnn,  and 
others  the  bundles  are  "bicollateral,"  there  being  an  additional 
phloem  portion  inside  the  xylcm.  "Concentiie  "  bundles  occur  in 
inany  vascular  cryptogams,  the  central  xylem  being  completely  sur- 
rounded by  the  phloem.  The  last  form  is  the  "  radial,"  where  the 
bundles  of  phloem  and  xylem  are  arranged  alternately  in  the  central 
fibro-vascular  axis,  as  in  most  roots.  Irregular  bundles  also  occur, 
and  numerous  intermediate  forms  connect  the  dilTcrent  types. 
In  each  of  the  portions  of  the  bundle  dilTerent  ki  nds  of  tissue  occur ; 
Stmctnre  hut  there  is  a  marked  similarity  in  the  construction  of  the  phloem 
it  xjlora.  and  xylem,  at  least  in  separate  bundles  and  before  circumferential 
growth  takes  place.  In  the  wood,  distinguished  by  the  lignified  hard 
brittle  walls  of  the  cells,  there  are  four  elements  usually  present: — ■ 
fl)  the  wood  vessels  or  cell  fusions  filled  with  air,  having  the  trans- 
verse walls  more  or  less  completely  absorbed,  and  having  thickened 
walls  marked  with  nngs,  spirals,  reticulations,  or  pits  of  different 
kinds  ;  the  ends  of  the  cells  sometimes  are  more  or  less  pointed  and 
overlapping,  with  pitted  markings,  having,  however,  a  free  commu- 
nication from  cell  to  cell  through  the  absorbed  thin  part  of  the  pits ; 
(2)  tracheides,  or  vessel-like  wood  prosenchymatons  cells,  having 
walls  marked  like  the  vessels,  and  with  the  cavity  containing  air, 
but  never  showing  any  absorption  of  the  end  walls  and  fusion  into 
vessels ;  (3)  wood  prosenchyma  or  libriform  fibres,  elongated, 
pointed,  and  overlapping  cells,  exactly  resembling  bast  fibres,  often 
with  greatly  thickened  walls,  these  walls  never  having  spiral  or 
annular  markings,  but  only  small  simple  or  occasionally  exceed- 
ingly minute  bordered  pits  ;  they  are  very  common  in  the  wood  of 
dicotyledons,  and  may  either  be  simple  or  have  tine  transverse  parti- 
tions forming  chambers  in  the  long  cell  ;  (■))  wood  parenchyma, 
wood  cells  witli  thin  walls,  and  simple  pits  ;  these  in  winter  con- 
tain starch,  and  other  reserve  materials,  along  with  the  cells  of  the 
medullary  rays,  and  at  other  times  may  contain  tannin,  chlorophyll, 
or  crystals  of  calcium  oxalate.  In  the  bast  or  phloem  portion  ot 
the  bundle  there  arc  three  elements  only,  as  there  are  no  cells 
equivalent  to  the  tracheides.  These  are — (1)  the  sieve  tubes  or  bast- 
Tessels,  cell-fusions  like  the  wood  vessels,  but  having  the  trans- 
verae  portion  forming  the  remarkable  sieve  plate  perforated  by  the 
sieve  pores,  while  occasionally  such  plates  or  similar  markings  occur 
ou  the  side  walls:  the  walls  are  soft  and  delicate,  giving  a  celluloso 


reaction,  and  tho  cavity  contains  abundant  protoplasmic  contents 
with  excessively -minute  starch  granules  ;  (2)  bast  prosenchyma 
or  bast  vessels,  elongated  nroscncliymatous  cells,  with  pointed  and 
overlapping  ends,  the  walls  so  thick  as  almost  to  obliterate  the 
c:ivity ;  tlie  walls  are  softund  flexible,  often  marked  with  fine  pits; 
like  the  libriform  fibres  of  the  wood,  they  have  occasionally  the 
cavity  chambered  with  thin  transverse  walls,  and  not  unfrequeutly 
tliey  branch  ;  (3)  bast  parenchyma,  repeating  tho  wood  parenchyma; 
but  occasionally  the  cells  are  Ion"  and  narrow,  exactly  like  those 
of  only  slightly  modified  procambium,  which  they  really  are  ;  in 
this  state  they  are  often  called  cambiform  cells.  The  sieve-tubes 
and  bast  parenchyma  or  cambiform  cells  form  the  soft  bast.  ThesS 
dillerent  elements  of  the  wood  and  bast  are  not  always  present,  and 
the  secondary  wood  and  bast  developed  from  cambium  are  often  very 
dilTerent  from  the  primary  portions  developed  from  procambium. 
Thus  in  Cucurbila  tlicre  arc  no  bast  fibres,  while  in  most  coniferous 
woods  the  tracheides  alone  are  present  in  the  xylem.  At  the  ends 
of  the  fibro-vascular  bundles  in  the  leaves  the  different  element!) 
gradually  di-sappear  until  one  or  two  spiral  vessels  and  a  few  cam- 
biform cells  alone  remain.  In  most  roots  the  fibro-vascular  bundles 
form  a  central  mass  with  the  phloem  and  xylem  in  separate  groups 
and  arranged  alternately;  the  xylem  masses  generally  project  into 
the  centre,  and  the  oldest  vessels  are  nearest  the  centre.  ThewholB 
mass,  which  is  either  a  single  bundle  or  a  group  of  bundles,  ia 
usually  surrounded  externally  by  a  peculiar  layer,  tliepericambium,' 
in  contact  with  the  cndodermis  or  sheath,  the  inner  layer  of  tV 
ground  tissue,  which  in  roots  forms  tho  massive  cortical  portiOQ, 

3.  Oround  System  of  Tissues. 
The  ground  tissue  comprises  all  that  remains  after  the  formation  GrooK 
of  the  epidermal  and  fibro-vascular  systems,  and  is  usually  composed  tissue- 
ofpitrenchymatouscells,  notinanywaydistinguishableexceptby  their 
position  from  parenchymatous  cells  in  the  other  systems.     In  other 
cases  the  ground  tissue  contains  prosenchyma,  or  the  cells  in  certain 
regions  are  more  or  less  thickened.     'When  the  part  contains  closed 
fibro-vascular  bundles,  as  in  monocotyleJonous  stems  and  in  leaves, 
the  ground  tissue  forms  the  chief  bulk  of  the  part;  but  in  other  cases, 
as,  forinstance,  inthestemsof  conifers  and  dicotyledons,  with  circum- 
ferential growth,  the  ground  tissue  is  very  feebly  developed.     In 
such  stems  the  ground  tissue  forms  the  pith  and  cortex,  with  the 
primary  medullary  rays  joining  the  two.     In  roots  with  a  central 
fibro-vascular  mass,  the  cortex  is  the  only  part  of  the  ground  tissue 
represented.     The  ground  tissue  immediately  below  the  epidermis 
may  be  simply  parenchymatous,  or  it  may  exhibit  certain  modifica- 
tions.    Either  the  cells  form  coUenehyma,  as  in  many  stems  and  Colleiv 
petioles,  a  tissue  consisting  of  mere  elongated  cells  without  inter-  chjiua 
cellular  spaces,  and  having  special  masses  of  thickenings  matter  de- 
veloped on  the  walls  where  neighbouring  cells  meet.     These  masses 
readily  swell  up  in  water,  and  probably  act  as  a  sort  of  erectile  tissue. 
In  other  cases  a  greater  or  less  development  of  hypoderma  is  observed  HypO» 
in  leaves  and  stems,  the  cells  being  elongated  and  greatly  thickened  der« 
and  sclerenchymatous,  resembling  in  most  points  the  bast-fibres  of 
the  fibro- vascular  bundles.    In  some  plants,  as  in  ferns, separate,  often 
d.irk-coloured,  bundles  of  sclerenchyma  occur  in  the  ground  tissue. 
These  different  elements  form  part  of  what  has  been  distinguished 
asth6  "mechanical"  system  oftissues,  hardened  cells  giving  rigidity 
to  the  different  parts  of  the  plant,  and  althongh  such  cells  occur  in 
very  different  parts  of  plants,  as  in  fibro-vascular  bundles  and  in  tho 
giound  tissue,  still  they  have  a  marked  external  resemblance,  and 
are  closely  related  physiologically.     Thick,  short,  sclerenchymatous 
cells  occur  in  tho  ground  tissue,  as  in  the  pulp  of  the  pear;  in  other 
cases  tho  parenchyma  is  unthickened,  and  contains  either  colouiless 
contents  or  develops  chlorophyll.     The  jiart  of  the  ground  tissue 
next  the  fibro-vascular  bundles  forms  the   sheath  or  cndodcrmi,',  Endo- 
a  layer  of  cells  often  thickened  or  cuticularized,  and  surroundin.;  dcnnb 
either  single  bundles  or  the  whole  vascular  mass  or  series  of  fibro- 
vascular  bundles.     In  some  cryptogams  thecndodennis  is  strength, 
ened  by  numerous  sclerenchymatous   cells   surrounding  it   either 
partially  or  completely.     The  ground  tissue  of  tree  Litiaceee,  and 
even  in  some  abnor-mal   dicotyledons,  forms  a  layer  ot  secondaiTj 
meristera  cells  capable  of  developing  both  new  ground  tissue  and  new 
fibro-vascular  bundles ;  and  it  is  in  this  way  that  the  secondaryj 
circumferential  growth  in  the  stems  and  roots  of  Dracmna,  and  pro- 
bably of  the  fossil  vascular  cryptogams,  took  place.     The  secondarjj 
circumferential  growth  ot  gymnosperms   and  dicotyledons  is   the, 
result  of  the  activity  of  the  cambium  ring  formed  by  the  fasciculaU 
cambium  and  the  interfascicular  cambium  in  the  ground  tissue,  as 
already  described.      The  changes  produced  by  secondary  circum" 
fereiitial  growth  are  very  numerous,  and  are  fully  described  by  Dfl 
Bary  (Vergleiclunde  Anatomic,  chaps,  xiv.  and  xv.), 

BiUiography The  dilcf  works  to  be  oonsiiUfd  on  l^e  Bubject  of  Teifeloliie 

histology  are— Bciile,  On  the  il lo-oscopf ;  Cai-pt-nter.  On  the  Microsecpt!;  Do 
B.ii'y,  Vfrfffriclirnde  Anafcmie  (H<ifmei3ter"3  Jlafxdbuch  dtr  I'hi/siolooiithtn 
Botanik.  vol.  ill.);  Dippul,  Da>-  hiikroskop:  LUrBst-n,  OrundiHyt  del-  JJotaniM 
(2ded.):  Nacell  lind  Schweiidtncr.  Das  MikfonHop;  Pclletan.  le  HieroH-ope\ 
SncIiR,  Text-Book  of  Botany,  or  Lenrbuch  der  Bolatnk  (4th  cd.);  Sach!),  Oescf.ubU 
def  Bolanik:  StreshmgcT,  Vrbcr  Zellliildimg  und  Ztlllheilung;  Strostmit'i,  OiJ 
Anjiofpermcn  uad  die  Gymnotpermen\  Van  lleurek,  i«  i/trroifop<.  (W.  R.  MN.) 
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HISTORY,  in  the  most  correct  use  of  the  word,  means 
the  prose  narrative  of  past  events,  as  probably  true  as  the 
fallibility  of  human  testimony  will  a'low.  This  definition 
takes  no  account  of  chronicles  in  verse  which  were  not 
nncommon  in  the  Jliddle  Ages.  With  this  exception  the 
definition  is  fairly  exact,  both  in  what  it  comprehends  aiid 
what  it  eiclndes.  Obviously  prose  narrative  is  not  history 
when  it  deals  with  fictitious  events,  as  in  the  case  of  the 
novel ;  and  verse  narrative,  even  when  it  deals  whh  true 
events  (as  in  the  account  of  the  battle  of  SaJamis  in  the 
Persae  of  .^Eschylus,  or  Guillaume  le  Breton's  metrical 
chronicle  of  the  reign  of  Philip  Augustus),  is  either  mora 
or  less  than  history,  and  in  any  case  a  Bub-species  by 
itself. 

In  practice,  the  line  between  history  and  mythuB  is  often 
not  easy  to  draw ;  but  the  theoretical  distinction  is  plain. 
History  reposes,  however  remotely,  on  contemporary  witness 
to  the  fact  related.  Written  records  are  not  absolutely 
indispensable,  as  tradition  ma^  supply  their  place  and  re- 
present authentic  contemporary  testimony.  But  tradition  is 
very  insecure  and  apt  to  be  equally  inventive  and  oblivious. 
It  is  in  the  half  light  of  tradition  that  mythus  is  born  of 
thQ  creative  f.incy  of  man,  and  the  difiiculty  of  separating 
fact  from  £nl-on  in  this  border-land  of  mingled  fable  and 
reality  very  often  amounts  to  impossibility. 

But  even  authentic  facts  alone  are  not  sufficient  to  con- 
stitute history,  llany  facts  and  dates  are  recorded  with 
reference  to  China,  Egypt,  and  Assyria  in  olden  times, 
which  in  all  probability  are  true ;  but  these  facts  and  dates 
are  not  enough  to  give  those  countries  a  history  The 
bare  fact  that  a  certain  king  reigned  in  a  certain  year,  and 
conquered  or  was  defeated  in  battle  with  a  neighbour,  is 
perhaps  chronologically  valuable,  but  it  is  not  history. 
History  only  attains  its  full  stature  when  it  not  only 
records  but  describes  in  considerable  fulness  social  events 
and  evolution,  when  it  marks  change  and  growth,  the 
movement  of  society  from  one  phase  to  another. 

The  field  ot  history  is  in  consequence  very  limited,  both 
in  time  and  space,  in  proportion  to  the  length  of  human 
existence  and  the  area  of  the  earth's  surface  occupied  by 
man.  Primitive  and  savage  man  has  no  history,  because 
the  struggle  for  existence  consumes  all  his  energies,  and  he 
has  neither  time  nor  faculty  to  think  of  himself  as  a  social 
being,  much  less  to  make  record  of  social  events.  But 
even  when  partially  civilized,  mankind  is  often  incapable, 
not  only  of  writing  history,  but  of  furnishing  the  materials 
of  it.  Under  a  system  of  caste,  or  conservative  theocracy, 
or  oppressive  tradition,  as  in  Indie,  Egypt,  and  China 
respectively,  the  social  evolution  is  so  slow  that  it  hardly 
seems  to  move  at  all.  The  grandson  lives  among  conditions 
hardly  differing  from  those  of  the  grandfather.  In  such  a 
state  of  things  the  very  subject-matter  of  history  is  wanting. 
Nothing  attracts  less  notice  than  immobility,  and  large 
populations  have  often  lived  under  conditions  which  for 
whole  generations  did  not  seem  to  vary.  The  vast  and 
vacant  annals  of  the  East  show  that  the  arts  of  peace  and 
war  may  attain  considerable  development  without  history 
or  its  materials  being  produced  in  consequence. 

If  these  views  be  correct  we  can  only  allow  a  period  of 
about  4000  years  as  the  limit  of  genuine  history  in  point 
of  time.  The  beginning  would  be  with  the  historical  books 
of  the  Old  Testament  Before  the  Jewish  records  fail  us 
the  Qreek  have  begun.  The  Romans  follow  in  immediate 
succession,  and  the  historical  thread  has  never  been  broken 
since,  though  thicker  and  stronger  in  some  epochs  than  in 
others.  As  regards  area,  history  long  dwelt  exclusively  on 
the  shores  of  that  inland  sea  wnich,  if  not  the  birthplace  of 
the  human  race,  have  at  least  been  the  chief  training-ground 
of  its  early  youth  and  vigorous  manhood.  Civilization 
tbbseqaestt^  spread   from   the  Mediterranean   to  remote 


islands  and  continents  unknown  to  the  ancients,  and  history 
has  followed  it.  No  doubt  in  time  both  will  be  coextensive 
with  the  globe;  but  that  time  has  not  yet  come.  It  is 
still  useful  to  remember  that  the  materials  of  history  now 
rapidly  accumulating  in  the  far  West,  the  far  South,  and 
even  the  far  East,  owe  their  origin  to  that  antiquity  of 
which  we  are  the  heirs,  to  the  civilization  which  took  ite 
rise  in  those  ever  memorable  centres  named  Rome,  Atliena, 
and  Jerusalem. 

Early  historj  is  never  critical  and  painstaking  in  the 
investigation  of  facts.  Neither  the  historian  nor  his 
readers  or  hsarei-s  have  reached  a  stage  of  culture  in  which 
accuracy  is  highly  valued.  Early  history  is  essentially 
artistic,  its  object  is  much  more  to  charm  the  fancy  and 
warm  the  emotions  than  to  instruct  the  understanding. 
A  good  story,  pathetic  or  humorous,  is  appreciated  for 
its  own  sake  independently  of  its  truth.  Striking  pictures,, 
dramatic  situations,  often  told  in  dialogue,  scenes  in 
which  virtue  and  vice  are  depicted  on  a  colossal  scale — 
the.so  are  the  chief  objects  of  the  early  historical  writer, 
who  mingles  fact  and  fiction  with  the  same  naivetiS  as  his 
brethren,  the  writers  of  the  early  epos  and  drama  Indeed, 
their  subjects  are  often  the  same, — the  heroes  whose 
prowess  saved  or  achieved  the  national  eiistence,  the  odious 
foreign  foe  who  was  beaten  back  ;  in  either  case  cliamctere 
appealing  strongly  to  the  imagination  and  the  feelings, 
which  would  resent  cold  criticism,  but  gladly  welcome  elo- 
quence and  passion.  History  written  under  these  circum- 
stances has  much  of  the  character  of  the  prose  poem, — 
carmen  sohttum,  as  Quintillan  called  it.  The  artistic  or 
imaginative  element  predominates  in  it  rather  to  excess. 
Such  is  history  as  written  by  Herodotus  and  Froiseart 
The  growth  of  accurate  knowledge  in  other  departments, 
the  increased  practice  of  affairs,  the  substitution  of  the 
political  for  the  heroic  and  chivalrous  sentiment,  lead  to  & 
more  sober  and  scrutinizing  st)  le  of  history  without  sacrifice 
of  artistic  form.  Such  is  history  as  written  by  Thucydide& 
and  Tacitus. 

Even  a  most  hasty  survey  of  so  vast  a  subject  as  the 
historical  literature  of  the  world  will  be  helped  by  its 
division. 

History  is  of  two  kinds, — the  old  or  aitiatic  type  of 
history,  and  the  new  or  sociological  type.  The  artistic 
type,  invented  by  the  Greeks,  remained  the  ideal  of  history 
till  comparatively  recent  times.  Its  aim  was  perfection  of 
literary  form,  weight  and  dignity  of  language,  depth  of 
moral  and  sagacity  of  political  reflexion.  It  was  habitually 
careless  and  indifferent  as  regards  research.  But  its  chief 
'  distinction  from  the  new  history  was  a  negative  one ;  it  had 
no  conception  of  society  as  an  organism,  no  suspicion  of 
the  depth  and  variety  of  the  social  forces  which  underlie 
and  originate  the  visible  events  which  it  describes,  oftea 
with  admirable  power.  The  new  history  is  to  a  great 
extent  characterized  by  opposite  qualities.  Its  preoccupa- 
tion about  literary  form  is  secondary,  moral  reflexioa 
it  rather  avoids,  but  it  is  laborious  beyond  precedent  in 
research,  and  above  all  it  is  pregnant  with  the  notion  that 
society  is  a  great  aggregate  of  forces  moving  according  to 
laws  special  to  it,  and  similar  to  those  producing  evo- 
lution and  growth  analogous  to  what  we  see  in  other 
forms  of  life.  The  remainder  of  this  article  could  not 
perhaps  be  better  employed  than  by  a  short  examination 
of  these  two  types  of  history,  including  some  reference  to 
the  causes  which  brought  about  a  transition  from  one  to 
the  other. 

The  Greeks  were  the  inventors,  and  remain  the  nnsor- 
passed  masters,  of  the  artistic  form  of  history.  Thf.t  extroo 
ordinary  insight  into  the  true  conditions  of  harmony,  pro- 
portion, and  grace  which  guided  them  in  other  departments 
of  literature  and  art  did  not  forsako  them  in  tiua.     As  ia 
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the  drama  a  few  tentative  and  experimental  essays  soon  led 
to  the  master  works  of  yEschylus,  Sophocles,  and  Aristo- 
phanes, so  a  few  precuisors  were  sufficient  to  direct 
Herodotus  to  the  main  outlines  of  historical  composition. 
By  one  of  those  mysterious  accidents,  not  to  be  accounted 
lor,  which  produce  genius,  Herodotus  was  closely  followed 
by  the  greatest  mind  that  ever  applied  itself  to  history. 
fThucydides  remains  the  unsurpassed  ideal  of  artistic  history. 
As  the  famous  statue  of  Polycletus,  called  the  Doryphorus, 
represented  the  proportions  of  the  human  body  in  such 
complete  beauty  "  that  it  was  regarded  by  the  ancient 
artists  as  a  canon  of  the  rules  on  this  point,"  so  the 
history  of  the  Peloponnesian  War  may  serve,  as  its 
author  seemed  to  know  it  would,  as  a  model  which  all  may 
copy  but  none  may  equal.  Art,  differing  from  science, 
aV.  5WS  of  something  like  final  perfection.  Scientific  work, 
however  admirable,  is  always  speedily  superseded.  Great 
artistic  works  remain  perfect  in  their  kind,  and  such 
was  the  work  of  Thucydides.  History  never  deviated 
from  the  lines  laid  down  by  the  Greeks  till  the  advent 
of  the  modem  school  towards  the  end  of  the  last  and 
the  beginning  of  this  century.  Between  Thucydides  and 
Gibbon  there  is  no  change  of  the  ideal  plan  on  which 
history  should  be  written,  though  of  course  there  is 
every  degree  of  success  and  failure  in  striving  after  its 
realization, 

A  history  of  history  is  a  desideratum  in  literature.  The 
merit  of  such  a  work,  if  properly  done,  would  consist,  not 
only  in  the  criticism  of  particular  authors,  but  in  a  compari- 
son of  their  epochs  and  social  surroundings,  and  a  pointing 
out  how  these  influenced  the  character  and  quality  of  their 
historical  writing.  It  is,  for  instance,  worthy  of  notice 
that  history  is  far  more  sensitive  and  dependent  on  public 
freedom  than  either  poetry,  science,  philosophy,  or  juris- 
prudence. All  these  have  flourished  under  governments 
more  or  less  despotic,  but  history  nevBr.  Tacitus  seems  to 
have  felt  this  in  the  depth  of  his  heart  when  he  said  that 
he  was  able  to  write  as  he  did  because  of  the  "rara 
temporum  felicitas  ubi  sentire  quae  velis  et  quae  sentias 
dicere  Kcet."  Again,  certain  epochs  are  favourable  to  great 
historians,  as  periods  of  war  are  favourable  to  great  soldiers. 
Rating  the  genius  of  the  Greek  historians  as  high  as  we 
please,  and  it  is  difficult  to  rate  it  too  high,  it  is  still 
manifest  that  they  enjoyed  exceptional  advantages.  The 
political  condition  of  the  Greek  world  in  the  4th  and  5th 
centuries  B.C.  was  beyond  measure  stimulating  to  men  of 
genuine  historical  power.  That  extraordinary  collection 
of  small  states,  full  of  the  most  active  political  life,  full  of 
wars,  alliances,  and  brusque  revolutions,  was  a  scene  of 
interest,  of  which  no  subsequent  historian  has  ever  seen 
the  like.  In  this  respect  the- Greek  historians  had  a  privi- 
lege similar  to  that  enjoyed  by  the  Greek  sculptors.  As 
the  gymnasia  displayed  the  finest  type  of  manly  beauty 
and  strength  ever  seen,  so  the  fervent  energy  and  activity 
of  the  Greek  states  presented  in  unparalleled  variety  and 
fulness  the  features  of  political  life  most  capable  of  inter- 
esting an  historical  mind.  And  it  is  perhaps  hardly  too 
much  to  say  that  what  the  pala>stra  was  to  Phidias,  that 
the  Peloponnesian  War  was  to  Thuc3'tlides. 

Continuing  this  vein  of  reflexion,  we  might  remark  that 
it  is  a  noteworthy  fact  that  in  history  alone  the  Romans 
came  nearest  to  their  Greek  models.  Copyists  in  every- 
thing else,  and  inferior  copyists,  in  history  they  equalled 
if  they  did  not  excel  their  masters.  It  is  a  moot  point 
with  many  whether  Tacitus  should  not  be  placed  above 
Thucydides.  In  any  case  that  steep  inferiority  which 
marked  Roman  imitation  of  Greek  models  in  every  other 
departmeut  was  excepted  in  the  case  of  history.  Why 
was  this  .80  \  Obviously  because  the  Romans  possessed  a 
robust  national  life  in  many  respects  more  lofty  and  inspir- 


ing even  than  that  of  the  Creeks.  The  genius  of  individual 
men  was  kindled  by  the  propitious  milien.  And  a  dis- 
astrous mi'ieu,  injurious  to  all  productions  of  the  mind,  h 
peculiarly  fatal  to  history.  The  decay  of  historical  writing 
in  the  later  period  of  the  declining  Roman  empire  is  a 
sufficient  proof.  Nothing  so  debased  as  the  Augustan 
History  can  be  found  in  any  other  province  of  Latin  litera- 
ture, and  when  a  man  of  real  power  like  Ammianus 
Marcellinus  appears,  if  we  compare  him  with  Claudian  in 
another  department,  we  perceive  that  the  muse  of  history 
is  more  austere  than  her  sisters.  The  Middle  Ages  would 
off'er  the  historian  of  history  ample  scope  for  connecting  the 
quality  of  historical  writing  with  the  social  surroundings  of 
the  authors.  The  great  monastic  houses,  such  as  Malmes- 
bury,  St  Albans,  Eu,  and  many  more,  would  be  shown  tu 
have  been  such  schools  of  history  as  they  were,  for  very 
efficient  reasons.  The  appearance  of  the  modern  Herodotus, 
Froissart,  would  seem  meant  expressly  to  show  the  union 
of  opportunity  and  genius  needed  to  produce  great 
historical  work.  It  was  no  accident  which  gave  us  the 
immortal  chronicles.  The  first  instalment  of  the  Hundred 
Years'  War  between  Franco  and  England,  the  grand  but 
abortive  outburst  of  Parisian  democracy  under  Etienne 
Marcel,  the  energetic  action  of  the  first  serious  States- 
General  of  France — these  were  subjects  to  arrest  a  real 
historical  eye,  such  as  Froissart  had,  in  spite  of  his  many 
shortcomings.  The  dramatic  struggle  between  feudalism 
and  monarchy  in  the  15th  century  found  a  competent  if 
somewhat  rustic  Tacitus  in  Comines,'more  friendly  but  on 
the  whole  not  less  severe  to  his  bourgeois  Tiberius,  Louiu 
XI.  In  the  stirring  times  of  the  16th  century  historians 
abound — Italians,  Frenchmen,  Dutchmen — too  numerous 
to  mention  and  too  distinguished  to  be  passed  over  with 
perfunctory  notice  here.  But  how  much  would  an  historian 
of  history  have  to  say  of  Fra  Paolo,  Davila,  De  Thou, 
Grotius,  to  name  only  the  chief !  And  then  occurs  a  really 
surprising  phenomenon.  History  disappears  from  the  con- 
tinent of  Europe  for  a  century  and  a  half.  Between  the 
Thirty  Years'  War  and  the  Seven  Years'  War  the  Continent 
produced  no  historians  whom  the  world  cares  to  remember, 
for  M^zeray  is  remembered,  though  hardly  read,  on  account 
of  his  quaint  and  occasionally  graphic  style.  Yet  this  was 
the  great  age  of  Louis  XIV.,  the  classic  age  of  French 
literature  and  philosophy,  and  the  commencement  of  French 
science.  But  history  withered  under  the  blight  of  the 
Catholic  and  monarchical  reaction.  History  was  indeed 
being  written  in  France,  the  most  witty,  profound,  and 
graphic  since  the  days  of  Tacitus ;  but  it  was  history  which 
the  author  kept  for  himself  and  a  remote  posterity  ;  not  for 
a  hundred  years  was  the  world  to  be  permitted  to  gaze  with 
wonder  and  admiration  on  the  incomparable  memoirs  of  St 
Simon.  But  Rebellious  and  Revolutionary  England  gives 
us  Clarendon  and  Burnett — cause  and  effect  as  usual  A 
review  of  the  18th  century  and  its  performances  in  history 
would  conclude  this  interesting  retrospect.  But  it  is  time 
to  return  from  this  digression  to  our  more  immediate 
subject. 

The  old  type  of  history,  one  might  say,  was  a  species  of 
portrait-painting  which  had  often  every  merit  except  that 
of  close  likeness  to  the  original.  Whether  it  is  quite  just 
to  say  this  will  be  presently  considered.  But  it  cannot  be 
denied  that  the  old  writers  generally  thought  more  of  the 
brilliancy  of  their  colours  and  the  effectiveness  of  their 
pictures  than  of  their  exact  truth.  "  My  siege  is  finished," 
said  Vertot,  when  offered  new  documents  which  stultified  his 
narrative.  The  old  masters  of  history  resembled,  it  is  to 
be  feared  (if  so  honourable  a  comparison  can  be  considered 
derogatory),  the  old  masters  of  painting.  Both  thought 
little  of  what  we  call  "  local  colour, "  of  close  conformity  to 
the   scene  or  object  delineated,  provided  they  produced 
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atriking  compositions  witli  graud  outlino  and  rich  tints 
which  were  attractive  and  beautiful  for  their  own  sake. 
When  to  this  conception  of  their  art  we  add  their  general 
apathy  in  research,  the  measure  oT  their  sins  appears  to  be 
fiUffd  up  in  the  eyes  of  a  generation  like  ours,  which  has 
brought  historical  evidence  under  conditions  nearly  as 
stringent  as  those  which  regulate  the  depositions  of  a  court 
of  justice.  Still  it  may  occur  to  some  persons  that  there 
is  another  side  to  this  matter,  and  that  the  great  men  of  old 
are  not  wholly  without  defence.  They  were  indolent  in 
research  no  doubt,  or  rather  they  did  not  attach  the  value 
that  we  do  to  it  (if  they  had,  they  were  not  men  to  have 
spared  their  pains),  but  they  were  large,  sympathetic,  and 
humane.  They  wrote  for  a  public  composed  of  men  of  the 
world  and  not  of  specialists.  Their  manner  is  somewhat 
off-hand,  but  they  are  neither  prigs  nor  pedants.  After  all, 
the  most  important  facts  of  history,  as  Auguste  Comte  has 
weightily  remarked,  are  the  best  known  and  the  leasl; 
dependent  on  minute  rectification  for  their  true  appreciation. 
History  has  an  ethical  and  psychological  side  as  well  as  a 
documentary  side  supported  by  elaborate  citation  of  chapter 
and  verse  for  every  statement.  Chapter  and  verse,  import- 
ant as  they  are,  are  sometimes  a  little  oppressive  and  over- 
bearing. The  most  exhaustive  knowledge  of  authorities  will 
not  give  a  dull  man  insight  into  character,  or  enable  him  to 
realize  and  paint  a  great  historic  scene,  or  teach  him  to  use 
with  skill  the  mass  of  erudition  under  which  he  staggers. 
It  may  be  said  generally,  exceptions  of  Oourse  excepted,  that 
the  old  historians  were  strong  where  their  successors  are 
weak,  and  the  converse.  Aiming  chiefly  at  portraiture,  they 
succeeded  in  it,  as  was  only  natural  Amid  a  crowd  of 
errors  on  smaller  matters,  they  often  catch  the  true  expres- 
sion of  a  physiognomy,  and  hit  off  the  salient  points  of  a 
character  with  an  insight  and  success  which  subsequent 
inquiry  is  often  unable  to  modify.  Bacon's  portrait  of 
Henry  VII.  remains  substantially  correct,  though  he 
wrote  his  book  in  four  months,  remote  from  the  means 
of  knowledge  accessible  even  in  his  day,  which  did  not 
represent  a  tithe  of  the  knowledge  accessible  now.  Even 
down  to  the  practice  of  introducing  fictitious* speeches  into 
their  histories,  the  old  writers  are  not  without  defence. 
Nothing  more  than  these  speeches  has  moved  the  contempt 
and  indignation  of  modern  crityis.  Macaulay  says  the 
practice  was  absurd,  and  that  if  an  English  writer  were 
to  attempt  it  now  he  would  be  laughed  to  scorn.  Yet 
men  of  the  calibre  pf.  Macchiavelli,  Grotius,  and  Bacon 
resorted  to  it.  It  ia  more  a  question  of  form  and  less  of 
substance  than  at  first  glance  appears.  It  amounts  to  this — 
How  are  we  to  render  our  impression  of  a  past  epoch !  Wo 
may  give  it  in  broad  statement,  in  carefully  reasoned  argu- 
ment, supported  by  apt  quotation  and  appropriate  footnotes. 
This  is  the  modern  plan,  and,  to  speak  frankly,  unquestion- 
ably the  best.  But  it  is  well  to  listen  without  impatience 
to  what  can  be  said  for  th^  old  plan  by  the  other  side,  Mr 
Spedding,  referring  to  the  speeches  which  Bacon  intro- 
duced into  his  history  of  Henry  VII.,  says: — "My  own 
opinion  is  that  the  reader  is  less  liable  to  be  deceived 
by  history  written  on  this  principle  than  upon  the  modern 
plan,  though  the  modern  be  apparently  the  more  scrupulous. 
The  records  of  the  past  are  not  complete  enough  to  enable 
the  most  diligent  historian  to  give  a  connected  narrative 
in  which  there  shall  not  be  many  parts  resting  on  guesses 
or  inferences  or  unauthenticated  rumours.  He  may  guess 
for  himself,  or  he  may  report  other  people's  guesses  ;  but 
guesses  there  must  be.  The  advantage  of  the  old  practice 
is  that  the  invention  appears  in  the  undisguised  form  of 
invention;  whereas  the  modern  practice,  by  scrupulously 
eschewing  everything  like  avowed  and  deliberate  invention, 
leaves  it  to  be  supposed  that  what  remains  is  all  fact, 
whereas  in  most  cases  of  the  kind  the  writer  is  but  report- 


ing his  own  or  another  man's  conjecture.  Just  as  muou  as 
if  he  had  sat  down  deliberately  to  compose  a  soliloquy  or  a 
Bpeech  in  the  first  person  "  (Spedding's  Bacon,  vol  vL  p. 
76).  Every  one  must  be  glad  to  see  even  plausible 
reasons  suggested  for  not  regarding  the  funeral  oration  of 
Pericles  or  the  speech  of  Galgacus  as  "  absurdities."  Per- 
haps the  truest  view  of  this  introduction  of  speeches  into 
their  histories  by  the  ancients  and  their  modern  imitators 
is  that  it  was  their  mode  of  offering  generalizations.  They 
adopted  the  concrete  and  dramatic  form  when  we  should 
use  the  abstract  and  impersonal,  and  perhaps,  ^  Mr 
Spedding  remarks,  this  practice  was  not  necessarily  exposed 
to  more  error  than  ours 

We  have  now  to  advert  to  the  causes  which  led  to  the 
transformation  of  history  from  the  old  to  the  new  type. 

The  inferior  quality  of  history  in  the  17th  century  and 
the  first  half  of  the  18th  is  the  more  remarkable  from  the 
contrast  presented  by  the  brilliancy  of  contemporary  litera- 
ture in  other  departments.  The  age  of  Louis  XIV.  in 
France,  as  already  remarked,  and  the  age  of  Anne  in  England 
produced  no  histories  of  superior  merit.  Bossuet's  famous 
discourse  on  universal  history  is  no  exception,  being  much 
more  an  eloquent  sermon  than  a  history  in  the  true  sense 
of  the  word.  Written  by  inferior  men  from  a  low  point  of 
view,  or  no  point  of  view  at  all,  history  at  last  sank  to 
such  a  degree  in  the  public  esteem  as  to  be  spoken  of  in  a 
tone  of  contertlpt,  Dr  Johnson  openly  despised  it,  and 
D'Alembert  did  nearly  the  same.  And  yet  the  time  pro- 
duced great  antiquaries — JIadox  and  Kymer  in  England, 
D'Achery  and  Mabillon  in  France,  JIaratori  in  Italy, 
Leibnitz  in  Germany,  But  history  had  no  stamina  or 
muscle.  It  was  also  from  our  point  of  view  blind  and 
utterly  stupid :  it  could  not  see  the  plainest  facts,  and  it 
perverted  the  facts  it  did  see.  Not  only  the  inferior  men 
whose  names  are  barely  remembered  and  whose  works  are 
entirely  forgotten,  the  Daniels,  the  Vellys,  the  Creviers, 
the  Hooks,  the  Eckards,  but  men  of  such  magnitude  as 
Hume  and  Robertson,  Gibbon  and  Voltaire,  often  show 
such  an  unintelligencs  as  to  the  past  that  this  unintelligence 
itself  becomes  an  interesting  historical  phenomenon,  casting 
no  slur  on  the  great  writers  who  displayed  it,  but  deserving 
consideration  for  its  own  sake. 

When  18th  century  writers  are  arraigned  for  their  defec- 
tive appreciation  of  the  Middle  Ages  (the  great  stumbling- 
block)  and  remote  periods  generally,  their  critics  forget  the 
historical  positions  of  the  men  they  criticize.  To  write 
history  in  the  18th  century  was  something  very  different 
from  what  it  had  been  before,  and  this  in  several  way& 
First  of  all,  the  mere  lengthening  of  the  historic  retrospect 
had  enormously  increased  the  field  of  historical  survey.  A 
writer  of  the  18th  century  looked  back  on  nearly  as  much 
as  we  do ;  he  had  behind  him  the  recent  modem  period, 
the  long  Middle  Age,  the  barbarian  epoch,  those  of  Greece 
and  Rome.  And  it  was  honourable  to  the  men  of  the  18th 
century  that  they  did  not  shrink  from  the  task  of  writing 
on  this  immense  expanse  of  history,  imperfectly  as  they 
were  prepai'ed  for  it.  It  seems  to  be  sometimes  forgotten 
that  most  of  the  historical  writing  of  the  ancients,  and  a 
good  part  of  that  of  the  moderns  up  to  the  18th  century, 
had  been  the  writing  of  contfinporary  history,  or  history 
of  a  quite  recent  past.  This  is  true  of  Herodotus  (when 
he  is  not  merely  a  traveller  telling  travellers'  stories),  of 
Thucydides,  of  Polybius,  of  Sallust,  of  Tacitus,  of  Guic- 
ciardini,  of  Fra  Paolo,  of  DavUa,  of  Grotius,  of  Clarendon, 
Contemporaneous  history  may  bring  out  some  of  the  highest 
qualities  of  an  historian—  perspicacity,  weightiness  of  j  udg- 
menfc  and  language,  skill  in  narrative,  and  so  forth.  But 
one  quality  it  does  not  need  and  cannot  display,  insighl 
into  a  remote  age  differing  in  cultnre,_<politics,  and  religion 
from  those  amid  which  the  historian  lives,     Yet.it  was 
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precisely  tlic  history  of  remote  ages  whicL  tlie  writers  of 
tho  ISth  century  boldly  undertook  to  treat-  That  they 
often  failed  is  not  surprising.  It  would  Lave  been  a 
nrirade  if  they  had  succeoJcd. 

We  are  now  so  imbued  with  the  notions  of  growth  and 
development  in  all  forma  that  we  find  no  difficulty  in  apply- 
ing them  to  society  as  well  as  other  phenomena.  But  these 
notions  were  all  but  entirely  wanting  in  the  18th  century; 
indeed,  they  did  not  fully  emerge  till  the  19th  had  run  a 
good  portion  of  its  course.  It  was  difficult  for  all  true  sons 
of  tho  18th  century  to  conceive  of  men  or  of  societies  dif- 
ferent from  the  men  and  the  societies  they  saw  around 
them.  Or  Lf  they  were  forced  to  admit  that  men  could 
eiist  under  conditions  widely  differing  from  those  in  which 
they  themselves  lived,  they  unhesitatingly  pronounced  them 
barbarians,  unpolished,  hardly  worthy  of  attention.  They 
consequently  speak  of  past  ages  habitually  in  a  tone  of 
supercilious  contempt  which  is  to  us  highly  amusing.  Men 
who  differed  in  every  other  opinion  agreed  in  this.  "  The 
Athenians  of  the  age  of  Demosthenes  were  a  people  of 
brutes,  a  barbarous  people,"  said  Dr  Johnson  ;  and  Voltaire 
was  quite  of  his  way  of  thinking  on  this  point  {Diet. 
Phiiosophiijve,  art.  "  Anciens  et  Modernes  ").  With  such 
views  or  rather  feelings  it  was  impossible  to  understand  the 
past ;  they  did  not  even  wish  to  do  so.  They  mostly  re- 
garded their  own  ago  as  the  only  one  worthy  of  respect 
and  admiration,  the  only  one  in  which  "polite  manners" 
had  existed.  The  past  to  them  was  mainly  a  record  of 
crime,  ignorance,  folly,  and  fanaticism  (notice  the  way  in 
ivhich  the  sober  Eobertson  speaks  of  the  crusades) ;  and 
they  did  not  even  wish  to  see  it  as  it  really  was.  It  is  ob- 
vious that  such  men  could  not  write  history  as  we  under- 
6taad  it.  The  moral  prejudices  of  the  age  shut  out  a  true 
view  of  past  times.  Indeed  they  preferred  a  distorted  view, 
it  it  represented  better  their  notions  of  the  seemly  and  the 
noble.  They  had  always  a  tendency  to  dress  up  the  past 
in  the  garb  of  the  present  The  French  writers  surpassed 
the  English  in  this  foible.  For  them  the  only  ideal  of  a 
king  is  Louis  XIV.,  and  all  kings  must  be  made  to  resemble 
him  more  or  less,  though  of  course  they  were  not  so  great. 
This  disposition  reaches  its  acme  of  absurdity  in  Scipion 
Dupleir,  historiographer  of  France,  who  died  in  1661. 
Describing  the  baptism  of  Clovis,  he  represents  the  bar- 
barian Frank  as  approaching  St  Kemi,  "  with  lofty  port 
and  grave  demeanour,  richly  dressed,  scented,  and  powdered, 
with  long  wig  carefully  curled  and  perfumed  according  to 
the  custom  of  the  ancient  French  kings."  More  serious  is 
the  profound  misapprehension  of  every  great  character 
and  great  period  which  differed  from  the  current  pattern. 
The  unworthy  interpretation  of  all  political  and  religious 
phenomena  with  ..which  the  writers  were  unfamiliar,  by 
sagacious  references  to  state  and  priestcraft,  is  also  apt  at 
times  to  appear  to  us  wilfully  perverse,  and  even  disin- 
genuous. We  may  be  sure  it  was  nothing  of  the  kind,  and 
only  resulted  from  tke  inadequate  degree  of  culture  then 
attained. 

But  the  historians  in  question  were  hindered  not  only  by 
prejudice  which  they  could  not  avoid  from  understanding  the 
past ;  they  were  also  hindered  by  a  want  of  knowledge  which 
it  was  impossible  for  them  to  have.  To  say  nothing  of  the 
larger  conceptions  of  society  which  we  have  only  recently 
acquired,  they  were  unfurnished  with  those  preparatory 
nieaiis  of  accurately  observing  the  past  which  were  soon  to 
ba  discovered.  The  science  of  economics,  as  we  shall 
lires2ntly  see,  was  about  to  throw  a  broad  and  vivid  light 
on  many  hitherto  obscure  problems  of  history.  But  the 
writers  in  question  did  not  yet  enjoy  the  benefit  of  it,  and 
surely  the  fault  was  none  of  theirs.  When  we  see  a  man 
«f  the  genius  and  erudition  of  Montesquieu  (Grandetir  et 
Decadence  des  Romains,  c.  17)  gravely  ascribing  the  decline 


of  old  Rome  to  the  fact  that  all  the  gold  and  silver  after 
the  division  of  the  empire  were  carried  to  Constantinople,' 
we  realize  the  value  of  true  conceptions  relative  to  the 
wealth  of  nations.  But  in  Montesquieu's  time  the  precious 
metals  were  regarded  as  the  sole  or  chief  sources  of  wealth, 
and  he  applied  without  hesitation  to  history  a  principle 
which  he  saw  statesmen  apply  without  hesitation  to  politics. 
Again,  Gibbon,  writing  on  the  same  subject,  the  (lAiclme  and 
fall  of  Rome,  considers  the  real  cause  to  have  been  the 
reluctance  of  the  soldiers  to  wear  defensive  armour. 
It  seems  hardly  credible,  but  here  are  his  words  : — "  They 
(the  soldiers)  complained  of  the  weight  of  their  armour, 
which  they  seldom  wore;  and  they  successively  obtained 
permission  to  lay  aside  both  their  cuirasses  and  their 
helmets.  The  heavy  weapons  of  their  ancestors  dropped 
from  their  feeble  hands,  and  their  pusillanimous  indolence 
may  be  considered  the  immediate  csuse  of  the  downfall  of 
the  empire  "  (chap.  27).  Montesquieu  and  Gibbon  were  men 
of  an  historical  genius  second  to  none.  Yet  they  could 
descend  to  such  trivialities,  and  the  reason  was  that  the 
true  sources  of  national  wealth  and  military  strength  had 
not  been  laid  open  in  their  day.  It  would  be  easy  to 
multiply  examples  of  a  similar  kind,  taken  from  the  ablest 
writers,  in  which  the  most  superficial  explanation  of  wide- 
reaching  events  is  hastily  caught  at,  as  if  one  were  to 
explain  an  earthquake  by  a  scratching  of  the  earth's  surface. 
In  fact  the  old  writers  might  be  likened  to  surveyors  as 
contrasted  with  geologists.  They  have  little  or  no  concep- 
tion of  the  forces  at  work  under  the  surface  they  see. 

But  a  change  was  near — a  change  in  feeling  and  a  change 
in  knowledge.  That  singular  modulation  of  key  in  the 
moral  life  of  Europe,  often  called,  for  want  of  a  better  term, 
the  Romantic  movement,  which  arrested  and  surprised  the 
attention  of  the  latter  half  of  the  18th  century,  was  felt  in 
relation  to  history  as  well  as  to  philosophy,  politics,  and 
religion.  Whether  represented  by  the  fierce  rebellion  of 
Rousseau  in  France,  or  a  milder  literary  reform  in  England 
and  Germany,  it  essentially  consisted  in  a  weariness  of  and 
disenchantment  with  the  present  and  the  recent  past,  in  a 
vague  feeling  after  ideas  and  emotions  outside  the  conven- 
tional circle  in  which  men  had  been  contented  to  live  for 
several  generations.  Tho  tastes  and  the  tempers  of  men 
changed  with  a  strange  rapidity.  The  18th  century  philo- 
sophy, as  it  is  called,  lately  so  high  and  apparently  secure, 
was  cast  out  with  contumely.  The  recent  idols — Lofke, 
Hume,  Voltaire,  Diderot — were  smitten  down,  and  others 
needless  to  name  were  put  in  their  place.  The  whole 
movement  is  now  seen  to  have  been  retrograde,  and  finally 
abortive,  though  temporarily  successful.  But  it  had  its 
raison  d'etre  and  even  its  uses,  as  all  social  phenomena 
have.  Among  its  uses  was  the  service  it  rendered  to 
history.  As  it  was  a  .first  principle  with  the  Romantics  to 
burn  what  their  predecessors  had  worshipped  and  the  con- 
verse, the  past  which  had  been  recently  an  object  of  con- 
tempt was  put  in  the  place  of  honour.  Especially  the 
Middle  Age,  bo  unjustly  despised,  seemed  to  rise  out  of  its 
grave  as  a  lovely  vision  full  of  knights  and  chivalry, 
troubadour  song,  and  Gothic  architecture,  the  latter  just 
beginning  to  be  appreciated.  Where  men  had  only  recently 
seen  barbarism,  superstition,  and  ignorance,  they  and  their 
sons  saw  an  enchanted  land  of  beauty,  piety,  and  grace. 
Then  came  Sir  Walter  Scott,  who  turned  a  current  already 
flowing  fast  into  a  headlong  torrent  The  Middle  Age 
was  studied  eagerly,  sympathetically,  perhaps  a  little  too 
much  so ;  zeal  never  is  according  to  knowledge.  But  the 
bringing  of  the.SIiddle  Age  iuto  the  circle  of  serious 
historic  study  had  an  influence  beyond  its  immediate  object. 
When  men  had  brought  themselves  to  study  and  understand 
11th  century  popes  and  emperors,  monasticism,  feudalism, 
fscholasticbm.  they  became  bold  and  capable  of  further 


HISTORY 


23 


eilventures  in  bistorical  enterprise.  ACter  the  heroic  ages 
of  Christendom,  the  heroic  ages  of  Greece  were  opened  to 
explorers.  And  soon  all  exclusiveness  disappeared.  The 
Whole  past  liistory  of  man  was  felt  to  be  worthy  of  man's 
study, — a  wide  field  into  which  many  labourers  entered. 
So  much  for  the  change  in  feeling. 

No  less  a  change  had  taken  place  in  the  condition  of 
knowledge.  Speculation  had  for  a  long  time  been  feeling 
its  way  to  a  closer  contact  with  the  problems  suggested  by 
the  growing  wealth  and  industry  of  the  modern  world. 
Adam  Smith  in  his  memorable  work  resumed,  co-ordinated, 
and  enlarged  the  labours  of  his  numerous  predecessors,  and 
placed  the  study  of  economics  on  a  new  and  positive  basis. 
But  the  suggestive  stimulus  of  his  researches  spread  beyond 
the  limits  of  the  science  with  which  he  waa  immediately 
concerned.  The  indirect  services  rendered  by  political 
economy  to  history  have  not  perhaps  been  adequately  recog- 
nized. The  elucidation  of  the  sources  of  wealth  in  the 
present  became  a  means  of  explaining  the  prosperity  and 
decay  of  states  in  the  past,  which  soon  led  to  valuable  results, 
the  more  striking  as  they  were  unexpected.  Hitherto 
wealth  had  been  thought  a  source  rather  of  degeneracy 
than  of  improvement.  The  great  danger  was  always  under- 
stood to  be  "luxury."  Poverty  was  the  parent  of  virtue. 
Primitive  times  were  virtuous  because  they  were  poor. 
Pagan  philosophers  and  Christian  saints  had  agreed  in 
condemning  riches  as  the  source  of  all  evil,  and  denying 
the  rich  man  a  high  place  in  their  ideal  republic  or  the  city 
of  God.  Political  economy  cleared  up  tlie  confusion  of 
thought  here  implied.  The  wealth  of  states  has  nothing 
to  do  with  the  excessive  opulence  of  a  small  class.  Never 
has  the  mass  of  the  people  in  any  country  or  in  any  age 
sutfered  from  an  overabundance  of  wealth.  The  excessive 
wealth  of  the  few  generally  means  the  poverty  of  the  many. 
In  short,  the  evil  lies  in  the  great  inequality  of  the  dis- 
tribution of  wealth.  These  common  places  of  economics 
would  have  been  paradoxes  in  the  early  part  of  the  18th 
century,  and  the  historians  of  that  age  show  a  profound 
ignorance  of  their  bearing,  as  was  only  natural.  So,  when 
they  have  to  explain  the  decay  of  a  state  they  seek  to  show 
that  it  had  lost  its  gold  and  silver,  or  that  luxury  had  made 
fearful  inroads,  or  that  martial  valour  had  somehow 
strangely  declined.  The  notion  that  poverty  in  the  mass 
of  the  people  was  very  often  the  chief  and  sometimes  the 
only  cause  did  not  occur  to  them.  When  therefore  Adam 
Smith  devoted  the  third  book  of  the  Wealth  of  Nations  to 
"the  different  Progress  of  Opulence  in  different  Nations,"  it 
seemed  as  if  a  lamp  had  suddenly  been  lit  in  a  dark  place. 
That  book  was  in  truth  a  lofty  historical  review  of  the  facts 
of  the  past,  guided  by  the  principles  of  economic  science. 
The  question  which  has  already  come  before  us,  and  which 
exercised  so  much,  as  well  it  might,  the  thinkers  of  that 
a'ge,  the  decline  of  Kome,  was  approached  in  a  much  more 
promising  manner  when  one  element  of  it,  the  decay  of 
agriculture  in  Italy,  was  spoken  of  thus  : — "  Tillage  in  that 
part  of  ancient  Italy  which  lay  in  the  neighbourhood  of 
Rome  must  have  been  very  much  discouraged  by  the 
distributions  of  corn  which  were  frequently  made  to  the 
people,  either  gratuitously  or  at  a  very  low  price.  This  corn 
was  brought  from  the  conquered  provinces,  of  which  several, 
instead  of  taxes,  were  obliged  to  furnish  a  tenth  part  of 
their  produce  at  a  stated  price.  The  low  price  at  which 
this  corn  was  distributed  to  the  people  must  necessarily 
ha'Ve  sunk  the  price  of  what  could  be  brought  to  the  r>oman 
market  from  Latium  or  the  ancient  territory  of  Kome,  and 
must  have  discouraged  its  cultivation  in  that  country." 
This  was  catching  a  glimpse  of  a  vera  causa  of  the  effect 
to  be  explained,  and  the  vein  of  thought  thus  opened  proved 
to  be  richer  the  further  it  was  explored. 

Both  the  moral  and  the  intellectual  tendencies  at  work 


to  produce  a  new  temper  witli  regard  to  history  received  ai» 
incalcukble  impetus  from  the  French  Revolution.  That 
cataclysm  revealed  the  deeper  forces  of  society  which  had 
lain  silent  and  unsuspected  under  the  deceitful  calm  of  the 
ancien  regime  in  its  latter  days.  It  was  very  certainlya 
revelation,  though  light  came  from  the  flames  of  Tophet,  in 
Mr  Carlyle's  phrase.  Men  saw  the  depth  of  the  abyss  over 
which  they  had  lived  in  quiet  .ignorance,  and  their  notions 
on  man,  society,  and  history  underwent  a  great  change. 
Passions  undreamed  of  were  let  loose,  and  the  passions  of 
the  present  threw  light  on  those  of  the  past.  History  was 
read  with  new  eyes.  "  Whenever,"  says  a  man  who  lived 
through  the  tempest  and  profited  as  much  as  any  one  by 
it,_"  Whenever,"  says  Niebuhr,  "an  historian  is  reviving 
past  times,  liis  interest  in  them  and  sympathy  with  them 
will  be  the  deeper  the  greater  the  events  he  has  witnessed 
with  a  bleeding  or  rejoicing  heart"  (Preface  to  I/ist.  oj 
Home).  Few  generations  have  seen  events  which  alternately 
made  men's  hearts  bleed  and  rejoice  more  passionately  than 
Niebuhr's  own,  and  none  have  ever  stimulated  history  so 
much.  With  the  peace  of  1815  historical  studies  acquired 
an  activity  and  scope  they  never  had  before.  All  history, 
it  was  perceived,  needed  rewriting  from  new  points  of  view; 
with  more  knowledge,  deeper  insight,  keener  symriathy.' 
.The  French  led  the  van  of  the  new  movement  with  tlieii' 
usual  brilliancy  and  mastery  of  literary  form.  But  it  was 
their  position  as  the  nearest  witnesses  and  the  greatest 
sufferers  and  gainers  by  the  Revolution  which  did  most  to 
open  their  eyes.  A  truly  illustrious  band  of  scholars  and 
writers  under  the  Restoration,  the  Monarchy  of  July, 
raised  history  into  a  position  of  honour  it  had  never  enjoyed, 
before.  Jfichaud,  the  two  Thierrys,  Sismondi,  Guizot,  De 
Barante,  Michelet,  and  many  more  rendered  services  to 
history  which  must  not  be  forgotten  because  on  many 
points  their  labo\irs  have  been  superseded.  It  is  indeed  a 
capital  proof  of  the  merit  of  their  labours  tliat  they  fuB 
nished  the  means  and  the  incentive  to  their  supersession^ 
a  proof  that  their  studies  were  vital  and  progressive' __  The 
Germans,  with  their  solid  erudition,  were  not  slew  in  fol- 
lowing the  French.  Between  the  two,  the  Middle  Ages, 
Greek  and  Pioman  antiquity,  and  the  history  of  the 
Christian  Church  were  studied  with  a  minuteness  and 
breadth  never  knowu  before.  History  had  entered  on  its 
modern  phase. 

This  is  not  the  place  to  dwell  in  detail  on  the  achieve- 
ments of  the  modern  school  of  historians.  The  whole  field 
of  history  has  been  explored  afresh  with  such  superior  in- 
sight, knowledge,  and  just  conception  of  the  task  in  Land 
that  all  historical  writings  anterior  in  date  to  the  end  of 
the  18th  century  are  entirely  superseded,  with  the  single  ex- 
ception perhaps  of  Gibbon,  who  alone,  as  Mr  Freeman  says, 
has  not  been  set  aside  by  subsequent  research.  Ancient 
history,  chiefly  in  consequence  of  the  extraordinary  zeal 
and  diligence  of  the  Germans  in  what  they  call  the  science 
of  antiquity  (Alterthumswissenschaft),  has  become  a  reality, 
vivid  in  interest,  and  fruitful  in  knowledge,  instead  of  the 
nebulous  unreality  it  had  been  before.  The  rejection  of 
the  fabulous  elements  in  the  histories  of  Greece  and  Rome 
was  the  first  step,  but  a  long  one,  which  it  required  many 
years  and  much  effort  to  make.  The  next  was  to  obtain  a 
firm  grasp  of  the  idea  that  the  Greeks  and  Romans  were 
living  men,  and  not  statues  like  the  Elgin  Marbles,  and  to 
look  at  their  politics,  institutions,  and  religions  with  tbe 
discriminating  eye  of  common  sense,  and  a  real  wish  to  see 
them  as  they  were.  The  true  nature  of  Athenian  democracy, 
of  the  Spartan  oligarchy,  of  the  commons  and  patricians  of 
Rome,  of  the  party  struggles  which  caused  and  justified  the 
transition  from  the  republic  to  the  empire,  has  been  put  in 
a  clear  light,  which  can  hardly  be  appreciated  by  those  who 
are  not  aware  of  the  darkness  which  it  replaced.     Points  of 
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view  and  lines  of  inquiry  concerning  lUo'rtligion,  govern- 
ment, institutions,  taxation,  and  law  of  the  ancient  states 
have  been  opened  up,  b(  which  the  possibility  m  the  old 
days  wa3  not  suspected.  The  sociological  knowledge  of 
the  present  has  illumined  the  past,  an  interesting  example 
of  which  is  afforded  by  the  rapprochement  between  the 
English  dominion  in  India  and  the  Roman  provincial 
administration. 

The  history  of  the  Jliddle  Age  shows  oven  greater  results, 
nnd  greater  innovation,  to  which  allusion  has  been  already 
made.  The  great  difficulty  was  the  papacy.  Between  the 
Catholics,  who  regarded  it  as  of  divine  institution,  and  the 
Protestants,  who  regarded  it  as  a  manifestation  of  Antichrist, 
and  the  sceptics,  who  despised  both  and  regarded  it  as  mere 
superstition,  this  great  centre  around  which  the  life  of  the 
Middle  Ages  revolved  had  been  usknown  or  misknown  to  a 
degree  of  ab»urdity.  Gradually,  as  the  19th  century  arose 
wiser  and  sadder  out  of  the  chaos  of  the  French  Revolution, 
the  immense  part  played  by  the  church  was  at  first  dimly 
suspected,  and  at  last  with  increasing  clearness  perceived. 
This  must  on  every  account  be  regarded  as  the  greatest 
achievement  of  the  modern  school;  it  implied  the  unlearn- 
ing of  so  many  old  errors,  the  acquiring  of  so  many  new 
truths,  above  all,  the  repression  of  so  many  deeply-rooted 
prejudices.  It  restored  the  continuity  of  history,  in  which 
the  Middle  Ages  had  hitherto  appeared  as  an  unexplained 
gap, — an  unwelcome  wedge  of  barbarism  thrust  between  the 
ancient  and  modern  civilizations. 

After  the  Middle  Ages,  the  period  which  has  been  most 
illumined  by  the  new  lamp  of  history  is  that  of  the  early 
church  and  the  whole  subject  of  religious  dogma  and  institu- 
tions. In  spite  of  the  fierce  controversies  which  have  raged 
over  this  region,  a  large  residuum  of  undisputed  fact  has 
been  rescued  from  ignorance  and  prejudice,  and  church 
history  is  no  longer  a  legend,  but  one  of  the  most  interesting 
chapters  in  the  annals  of  the  human  mind. 

As  regards  modern  history,  we  are  oppressed  and  nearly 
overwhelmed  with  the  mass  of  new  materials  and  new  dis- 
coveries which  have  been  launched  upon  us.  The  diligent 
publication  of  state  papers  and  documents,  which  all  civilized 
states  have  taken  in  hand,  has  exceeded  in  the  list  half 
century  all  that  had  been  done  before  in  that  direction. 
The  result  is  that  there  are  few  periods  of  modern  history 
which  are  not  far  better  known  to  us  than  they  were  to  the 
contemporaries  who  lived  in  them.  But  history  in  this 
field  cannot  boast  of  such  laurels  as  she  has  won  in  the  field 
of  antiquity  and  the  Middle  Ages.  There  has  been  no  great 
reversal  of  old  points  of  view,  no  great  triumph  of  historical 
perspicacity  piercing  through  traditional  error  down  to 
latent  truth.  Modern  history  has  won  its  victories  moro 
by  weight  of  metal  than  by  the  skill  of  its  commanders, 
not  that  the  generals  have  lacked  skill,  but  they  have  had 
less  occasion  to  display  it. 

The  history  of  institutions  has  received  much  attention 
in  recent  times,  and  promises  to  be  one  of  the  most  fruitful 
veins  of  inquiry  yet  opened,  and  this  in  reference  both  to 
primitive  institutions,  which  are  rather  prehistorical  than 
historical,  and  the  constitutions  of  states  which  have  reached 
adult  political  life.  The  old  Aryan  tenure  of  land  and 
village  communities,  and  ancient  law,  whether  in  old  Rome 
or  inodern  Bengal, have  been  the  subjectsof  elaborate  investi- 
gation, embodied  in  works  which  mark  a  new  departure  in 
knowledge.  The  institutional  history  of  political  states  is 
at  the  present  moment  perhaps  the  subject  which  attracts 
the  most  lively  attention  of  scholars.  It  is  not  confined  to 
the  constitutional  history  of  England,  though  England,  as 
the  mother  of  parliaments,  has  a  fair  claim  to  priority  of 
interest.  But  the  subject  is  narrowed  and  degraded  by 
contemplating  it  from  the  point  of  view  of  modern  politics, 
and  chiefly  in  reference  to  the  popular  freedom  or  national 


wellbeing  produced.  The  earnest  historical  inquirer  is  a» 
impartial  as  the  pathologist  who  studies  disease  equally 
with  health.  The  institutions  of 'despotism  have  their 
raison  deire  and  normal  evolution  as  well  as  those  of  free 
governments,  and  the  scientific  historian  will  neglect  the 
one  as  little  as  the  other.  In  any  case  the  history  of  the 
institutions  of  Europe  from  the  times  of  the  Prankish 
empire  to  the  end  of  the  French  monarchy  offers  the  widest 
field  for  courageous  historical  research.  It  has  absorbed  and 
transcended  all  those  inquiries  which  used  to  be  included 
under  the  somewhat  jejune  title  of  the  history  of  civili?  tion. 
Institutions  in  the  secular  order,  and  religions  in  the  spiritual 
order,  are  now  seen  to  be  the  most  massive  and  permanent 
factors  in  human  life,  capable  indeed  of  evolution  and 
change,  but  little  susceptible  to  the  immediate  action  of 
man's  intelligence  and  will,  and  yielding  only  to  the  new 
modifications  brought  about  by  time  and  the  gradual 
transformation  of  ideas  and  moral  conceptions,  the  result 
of  increased  knowledge. 

It  is  hardly  necessary  to  add  that  a  broad  distinction 
must  be  made  between  history  and  what  has  been  called 
the  philosophy  of  history,  a  term  now  replaced  by  the  far 
better  one  "  sociology,"  invented  by  A.  Comte.  Sociology 
has  the  purely  scientific  aim  of  investigating  the  nature  and 
constitution  of  societies,  to  discover  the  laws  which  regulate 
their  growth  and  decay,  to  do  in  short  for  them  what 
biology  has  already  done  for  the  animal  and  vegetable 
kingdoms.  History,  while  it  can  never  again  dispense 
with  the  assistance  of  sociology,  remains  occupied  with  the 
description  of  the  social  organism  (at  a  given  period)  in  Its 
ensemble,  and  the  term  "  descriptive  sociology "  has  been 
suggested  as  an  improvement  on  the  old  one,  history.  We 
may  question  whether  the  innovation  vpillbe  accepted  or  is 
needed.  The  human  interest  attaching  to  the  story  of  man's 
past  fortunes  will  always  provoke  the  means  of  its  own 
satisfaction,  and  there  is  little  doubt  that  history,  the 
name  and  the  thing,  as  the  highest  form  of  prose  literature, 
will  continue  to  instruct  and  console  mankind  to  tha 
remotest  generations.  (j.  o.  mo.) 

jHIT,  the  ancient  Is  (see  Euphrates,  vol.  vii.  p.  670), 
a  town  of  Asiatic  Turkey,  vilayet  of  Baghdad,  is  situated 
on  the  west  bank  of  the  Euphrates,  70  miles  W.N.W.  of 
Baghdad.  Its  streets  are  narrow  and  frequently  steep, 
rising  one  above  another  along  the  side  of  a  hill,  and  the 
houses,  which  are  flat-roofed,  and  one  or  two  stories  in 
height,  are  built  chiefly  of  clay.  It  contains  a  graceful 
minaret  and  some  richly  decorated  tomb-towers.  The  pros- 
perity of  the  town  depends  upon  its  fountain  of  bitumeti, 
which  has  flowed  from  time  immemorial,  and,  according  to 
Herodotus,  supplied  that  material  for  the  building  of 
Babylon.  The  inhabitants  make  use  of  the  bitumen  for 
lime  burning,  and  also  for  covering  boats.  From  water 
which  bubbles  up  in  the  centre  of  the  spring  salt  is 
joanufactured.     The  population  is  about  3000. 

HITCHCOCK,  EDWA5D  (1793-1864),  an  American 
geologist,  was  born  of  poor  parents  at  Dnerfield,  Massa- 
chusetts, May  24,  1793.  He  owed  his  education  chiefly 
to  his  own  exertions,  and  was  preparing  himself  to  enter 
Harvard  College  when  he  was  compelled  to  interrupt  his 
studies  from  a  weakness  in  his  eyesight.  In  1815  he 
became  principal  of  the  academy  of  his  native  town  ;  but 
he  resigned  this  office  in  1818  in  order  to  study  for  the 
ministry.  Having  been  ordained  in  1821  pastor  of  the 
Congregational  church  of  Conway,  Massachusetts,  he 
employed  his  hours  of  leisure  in  making  a  scientific  survey 
of  the  western  counties  of  the  State.  In  1825  he  resigned 
his  charge  in  order  to  become  professor  of  chemistry  and 
natural  history  in  the  newly-founded  Amherst  College,  an' 
institution  which  owed  its  early  success,  if  not  its  continued 
existence,  to  his  energetic  efforts,  both  in  rescuing,  it  from 
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financial  difficulties,  an  J  in  increasing  its  literary  and  scien- 
tific efficiency.  More  especially  did  he  render  to  it  invalu- 
able service  during  the  period  vrhen  he  was  president,  from 
1844  to  ISS^.  In  1830  he  was  appointed  State  geologist 
of  Massachusetts,  and  in  1836  to  the  same  office  in  con- 
nexion with'  the- first  district  of  the  State  of  New  York. 
On  resigning  the  presidentship  of  Amherst  College,  he  was 
induced  to  retain  his'professorship.  In  1836  he  received 
the  degree  of  LL.D.  from  Harvard,  and  in  1846  that  of 
D.D..  from  Middlebury  College.  Besides  his  constant 
labours  in  geology,  zoology,  and  botany,  Hitchcock  took  an 
active  interest  in  agriculture,  and  in  1850  he  was  sent  by 
the  Massachusetts  legislature  to  examine  into  the  methods 
of  the  agricultural  schools  of  Europe.  In  geology  his  roost 
important  achievement  was  the  examination  and  exposition 
of  the  fossil  footprints  of  the  Connecticut  valley.  The 
collection  which  he  accumulated  in  connexion  with  hia 
investigations  is  contained  in  the  Hitchcock  Ichnological 
Museum  of  Amherst  College,  and  a  description  of  it  was 
published  in  1858  in  his  report  to  the  Massachusetts  legis- 
lature on  the  ichnology  of  New  England.  As  a  writer  on 
geological  science,  Hitchcock  was  mainly  concerned  in 
determining  the  connexion  between  it  and  religion,  and 
employing  its  results  to  explain  and  support  what  he 
regarded  as  the  truths  of  revelation.  He  died  at  Amherst, 
February  27,  1864. 

The  following  are  his  principal  worka  : — Geology  of  the  Connecticut 
Valley,  1823  ;  Catalogue  of  Plants  within  twenty  miles  of  Amherst, 
1829;  Dyspepsia  Forestalled  and  Resisted,  1830;  Reports  on  the 
(holcgy  of  Massachiisctts,  1832,  1835,1833,  and  1841;  A  Wreath 
for  the  Tomb,  1839 ;  Fossil  Footsteps  in  the  United  States,  1848 ; 
Outlines  of  Geology,  1855;  Illustrations  of  Surface  Geology,  1856; 
Ichnology  of  New  England,  1858  ;  Religious  Lcetures  on  the  Pceuliar 
Phenomena  of  tlie  Four  Scosotis,  1850 ;  History  of  a  Zoological  Tern- 
perante  Convention  in  Central  Africa,  1850 ;  The  Religion  of  Geology 
and  its  Conneeted  Sciences,  1851 ;  Religious  Truths  illustrated  from 
Science,  1857;  Rcminiscenees  of  Amherst  College,  1863;  and  various 
papers  in  the  Biblical  Repository,  the  Bibliothcca  Sacra,  the 
American  Journal  of  Scieiue,  and  othe''  periodicals. 

HITCHIN,  a  market-town  of  Hertfordshire,  England,  is 
situated  on  the  small  river  Hiz,  34  miles  from  London,  on 
the  Great  Northern  Railway.  It  is  for  the  most  part  neatly 
built  of  brick,  and  the  streets  are  generally  spacious.  The 
principal  buildings  are  the  parish  church  in  the  later  style 
of  English  architecture,  with  a  fine  porch,  an  Adoration  of 
the  Magi  by  Rubens,  a  small  crypt  said  to  have  been  used 
by  Cromwell  as  a  prison  for  the  Royalists,  and  many  inter- 
esting monuments ;  Hitchin  Priory,  the  residence  of  the 
Radclifi'e  family;  various  chapels,  schools,  and  banks;  the 
infirmary,  the  workhouse,  the  town-hall,  and  the  corn  ex- 
changed Malting  and  straw-plaiting  are  extensively  carried 
on.  ^There  are  also  breweries  and  manufactories  of  agri- 
cultural implements.  The  population  of  the  local  board 
district  in  1871  was  7630,  and  of  the  parish  8850. 

Hitchin"  occurs  in  Domesday  Bcok  under  the  name  of  Hiz,  a 
modification  of  the  Saxon  Hicce  or  Hitche,  which  appears  more  pro- 
minently in  the  present  form  of  the  name.  During  the  Saxon 
heptarchy  it  formed  part  of  the  royal  demesne  of  the  king  of  Mercia. 
It  was  bestowed  by  Edward  the  Confessor  upon  Harold,  and  after 
the  battle  of  Hastings  it  was  retained  by  William  the  Conqueror. 
By  William  Rufus  it  was  granted  to  Bernard  de  Baliol,  and  on  the 
accession  of  John  Baliol  to  the  throne  of  Scotland  it  reverted  to  the 
crown  of  England,  after  which  it  was  bestowed  by  Edward  III.  on 
his  fifth  son,  Edmund  de  Langley. 

;HITTITES,  a  warlike  and  powerful  nation,  whose 
centre  lay  in  the  far  north  of  Syria,  between  the  Orontes 
and  the  Euphrates,  but  whose  outposts  about  1200  b.c. 
extended  as  far  to  the  west  as  the  ./Egean  sea.  In  the 
Egyptian  inscriptions  they  are  called  the  Khita  or  Kheta ; 
in  the  Assyrian,  the  Khatti ;  in  the  Hebrew  Scriptures,  the 
Khittim.  Some  confusion  has  been  caused  in  the  treat- 
ment of  the  history  of  the  Hittites  by  the  uncritical  use  of 
the  Old  Testament.  It  is  true  that  the  Khittim  or  Hittites 
are   repftUedly   mentioned   among    the  tribes   which   in- 


habited Canaan  before  the  Israelites  (Gen.  zv,  20  ;  Ex.  iii. 
8,  17,  xiii.  5,  sxiii.  23,  28,  xxsiii.  2,  xxxiv.  11  ;  Num. 
xiii.  29  ;  Deut.  vii.  l,xx.  17  ;  Josh.  iiL  10,  ix.  1,  xi.  3,  xii. 
8,  xxiv.  11;  Judg.  iiL  5  ;  1  Kings  ix.  20  ;  2  Chr.  viii.  7; 
Ezra  ix.  i;  Neh.  ix.  8),  but  the  lists  of  these  pre-Israeiitish 
populations  cannot  be  taken  as  strictly  historical  documenl". 
Not  to  dwell  on  the  cases  of  the  Perizzites  (properly  speak- 
ing, an  appellative  and  not  an  ethnic  name;,  and  the  Kenites 
and  other  Arab  races,  sometimes  included,  but  evidently 
by  an  anachronism  (see  vol  iv.  p.  763),  it  is  obvious 
that  narratives  written,  or  (as  all  will  agree)  edited,  so  long 
after  the  events  referred  to  cannot  be  taken  as  of  equal 
authority  with  Egyptian  and  Assyrian  inscriptions.  How 
meagre  the  tradition  respecting  the  Hittites  was  in  the  time 
of  the  great  Elohistic  narrator  is  shown  by  the  picture  of 
Hittite  life  in  Gen.  xxiii.  As  Ewald  remarks,  "Abraham's 
allies  in  war  are  Amorites ;  but  when  he  desires  to  obtain 
a  possession  peaceably  ho  turns  to  the  Hittites."  Yet  the 
undoubtedly  authentic  inscriptions  of  Egypt  and  Assyria 
reveal  the  Hittites  in  far  different  guise,  as  pre-eminently  a 
warlike,  conquering  race.  Not  less  unfavourable  to  the 
accuracy  of  the  Old  Testament  references  to  the  Hittites  is 
the  evidence  deducible  from  proper  names.  As  we  shall 
see  presently,  the  Hittite  names  preserved  in  Egyptian  and 
Assyrian  records  are  on  the  whole  strikingly  unSemitic. 
The  three  Hittite  names  given  in  the -Old  TestamentJ 
(Ephroo,  Gen.  xxiii.  8,  10;  Ahimelech,  1  Sam.  xxvi.  6; 
Uriah,  2  Sam.  xi.  3,  sxiiL  39)  are,  however,  of  undeniably 
Semitic  origin.  Is  it  unnatural  to  infer  that  these  three 
names  are  no  less  fictitious  than  the  Semitic  names 
ascribed  in  the  Old  Testament  to  the  non-Semitic  Philis- 
tines? It  is  not  surprising  that  at  least  two  eminent 
Egyptologists  (Chabaa,  Ebers)  should  absolutely  deny  the 
identity  of  the  Khita  and  the  Khittim.  This,  however, 
seems  to  be  going  too  far.  The  Old  Testament  writers 
clearly  meant  by  the  latter  name  the  same  people  as  the 
Egyptian  inscriptions  by  the  former,  but  in  their  time  tK^ 
memory  of  the  Khita  had  grown  so  dim  that  they  could 
include  it  among  othershadowy  names  of  conquered  Canaan- 
itish  peoples.  No  impartial  scholar,  indeed,  will  deny  that 
a  branch  of  the  Khita  may  once  have  existed  in  Palestine. 
Unfortunately  there  is  no  historical  evidence  that  it  did 
so.  In  fact,  the  most  trustworthy  notices  in  the  Old 
Testament  itself  point  to  the  Hittites  as  a  nation  beyond 
the  borders  of  the  land  of  Israel.  _yln  2  Kings  vii.  6  we 
find  "the  kings  of  the  Hittites"  mentioned  side  by  side  with 
"the  kings  of  the  Egyptians;"  in  1  Kings  x.  29  the  same 
phrase  occurs  parallel  with  "  the  kings  of  Aram  " ;  and  in 
2  Sam.  xxiv.  6  we  should  probably  read,  "  and  they  came 
to  Gilead,  and  to  the  land  of  the  Hittites  unto  Kadesh." 
The  position  of  Heth  in  the  table  of  nations  (Gen.  x.  15) 
may  also  be  regarded  as  a  vestige  of  an  accurate  geographi- 
cal tradition.  ^  

If  then  we  continue  to  employ  the  familiar  name  Hittites 
instead  of  the  Egyptian  Khita  and  the  Assyrian  Khatti, 
let  it  be  understood  that  by  this  term  we  do  not  indicate 
one  of  the  Canaanitish  peoples  conquered  by  the  Israelites, 
but  an  extra-Palestinian  race  capable  of  holding  its  own 
even  against  Egypt  and  Assyria.  Its  centre  lay,  as  we 
have  seen  already,  and  as  is  admitted  on  all  hands,  between 
the  Euphrates  and  the  Orontes.  This  was  in  fact  the 
region  which — one  fears  to  say  for  how  many  centuries — 
was  designated  in  the  Assyrian  inscriptions  mat  Khatti  or 
Khatti-land.  Under  the  name  of  Khatti  we  already  meet 
with  the  Hittites  in  the  astronomical  work  in  seventy 
tablets  drawn  up  by  Sargina,  king  of  Agane,  in  the  16  th 
century  B.C.  It  appears  from  this  venerable  document 
that  hostilities  were  constantly  arising  between  Babylonia 
on  the  one  hand  and  the  Hittite  country  on  the  other 
(Sayce'a  transl"tion  of  the  tablets,  Traiisactions_of  Soc.  of 
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'Biblical  Archceologrj,  iii.  245).  Among  the  Assyrian  kings 
it  is  Tiglath  Pileser  I.  who  makes  the  first  mention  of  the 
Khatti ;  in  hia  time  they  are  aUeady  the  lords  paramount 
of  the  region  between  the  Enphrate.s  and  Lebanon.  Sargon, 
'tie  most  enterprising  of  the  jVssyrian  monarchs,  was  im- 
patient of  such  an  obstacle  to  his  victorious  arms.  By  the 
conquest  of  Carchemish  and  Kummuch,  Khatti-land  lost 
its  two  great  bulwarks  on  the  east,  and  was  open  henceforth 
to  the  Assyrian  hosts.  The  last  reference  to  the  Khatti  is 
in  the  time  of  Esar-haddon,  who  speaks  of  "  twenty-two 
kings  of  the  land  of  Khatti,  which  is  by  the  sea  and  in  the 
midst  of  the  sea."  But  it  has  been  shown  by  Schrader 
that  from  the  time  of  Sennacherib  onwards  the  name  Khatti 
was  transferred  to  the  western  maritime  lands  in  general, 
y'n.,  Canaan  and  Philistia,  including  Edom,  Moab,  and 
Ammon  (Keilinschriftenund  Geschichtsforschiing,  pp.  234-5). 
Turning  now  to  the  hieroglyphic  monuments,  we  iind 
the  Khita  playing  a  still  more  important  part  in  the  history 
'of  Egypt, — first  of  all,  under  Thothmes  III.  One  of  his 
generals  has  left  us  an  account  of  his  personal  experiences 
in  the  campaign  against  the  Khita  (Brugsch,  History  of 
^£gypt,  L  354),  and  in  the  Statistical  Tablet  of  Karnak  we 
Lave  a  record  of  the  tribute  brought  from  "  the  great  land 
'of  the  [Khita]  "  {ibid.,  p.  334,  comp.  Records  of  the  Past,  ii. 
25).  At  this  period,  however,  the  Khita  were  but  one 
among  a  number  of  peoples ;  in  the  wars  of  Seti  I.  and 
(especially)  Ramses  II.,  they  occupy  the  first  rank  among 
the  adversaries  of  Egypt.  The  account  of  the  battle  of 
Kadesh  (the  island  city  on  the  Orontes),  given  by  the 
Theban  poet  Pentaur,  presents  a  vivid  picture  of  the  mili- 
tary prowess  of  this  rising  power  (comp.  Brugsch's  trans- 
lation with  that  of  Lushington  in  Records  of  the  Past,  ii. 
C5-78).  Ramses  was  indeed  victorious,  but  he  owed  his 
life  and  consequently  his  victory  to  his  personal  bravery, 
and,  as  Pentaur  represents  it,  to  his  childlike  faith  in  his 
god.  On  an  outer  wall  of  the  temple  of  Karnak  the  treaty 
of  peace  between  Egypt  and  Khita-land  may  still  be  read 
(comp.  Brugsch's  translation  with  that  of  Goodwin  in 
Records  of  the  Past,  iv.  25-32),  and  thesame  fruitful  source 
of  primitive  history  has  furnished  inscriptions  of  Ramses, 
with  the  names  of  conquered  towns  of  the  Khita,  corre- 
sponding with  those  already  recorded  by  Thothmes  III. 
Thus  the  long  feud  between  Egypt  and  Khita  was  closed, 
and  the  happy  result  was  celebrated  by  the  marriage  of 
the  Pharaoh  to  a  daughter  of  the  king  of  his  chivalrous 
antagonists.  The  name  of  the  Khita  almost  disappears 
henceforth  from  Egyptian  history.  M.  Lenormant  indeed 
{ATicient  History  of  the  East,  i.  268)  mentions  them  as 
assailing  Raipses  III.,  but  Dr  Birch  {Egypt,  p.  139)  and 
Brugsch  Bey  more  accurately  describe  the  war  referred  to 
as  one  between  Ramses  and  the  conquerors  of  the  Khita, 
viz.,  the  confederated  "  Carian-Colchian  nations "  (see 
Brugsch  Bey,  History  of  Egypt,  ii.  147). 
.  We  have  spoken  of  the  Hittites  as  we  know  them  from 
the  monuments,  as  a  people  of  Syria.  But  the  extra- 
monumental  history  of  the  Hittites,  which  is  only  beginning 
to  be  divined  from  scattered  indications,  shows  that  their 
power  was  not  limited  to  the  area  between  the  Euphrates 
and  the  Orontes.  Not  only  had  they  their  confederates  or 
vassals  in  their  near  or  more  distant  neighbourhood,  but 
they  also  (as  it  seems)  despatched  conquering  hosts  into  the 
far-off  regions  of  Asia  Minor.  Even  the  Egyptian  records 
have  been  thought  to  indicate  this  fact.  At  that  groat 
battle  of  Kadesh  on  the  Orontes  to  which  we  have  already 
referred,  there  were  present,  besides  the  princes  of  Kbita, 
the  kings  of  Arathu,  Khilibu,  Naharain,  Qazanadana, 
Malunna,  Pidasa,  Leka,  the  Dardani  or  Dandani,  the  Masu, 
Kerkesh  or  Keshkesh  Kairkamasha  (so  Lushington ; 
Brugsch,  somewhat  arbitrarily  perhaps,  Quirqimosli), 
Aherith,  Anangas,  Mushaimlb, — a  mighty  host  "gathered" 


(as  the  poet  Pentaur  tells  ns)  "from  the  margin  ef  the  sea  to 
the  land  of  Khita."  The  late  M.  de  Roug^,  a  coryphseus  is 
Eg)'ptology,  actually  supposed  that  this  list  included  the 
Dardani  of  Asia  Minor,  the  Mysians,  Ilion,  and  perhaps 
the  Lycians  ;  Brugsch  Bey,  however,  who  is  now  a  greater 
authority,'  is  satisfied  to  identify  the  Dardani  with  those  of 
Kurdistan  (comp.  Herod.,  i.  189),  the  Leka  with  the  Ligyes 
(comp.  Herod.,  vii.  72),  and  the  Masu  with  thepeopleof  Mount 
Masius.  But  putting  M.  de  Rougd's  opinion  aside,  it  seems 
to  be  evident  from  other  sources  that  the  influence  of  the 
Khita  extended  even  into  Asia  Minor.  Prof.  E.  Curtius 
has  already  pointed  out  "  that  one  of  the  paths  by  which 
the  art  and  civilization  of  Babylonia  and  Assyria  made  its 
way  to  Greece  was  along  the  great  high  road  which  runs 
across  Asia  Minor,"  and  Professor  Tiele  has  been  struck 
by  the  presence  in  the  religions  of  Asia  Minor  of  an  un- 
explained element  which  with  all  reserve  he  conjectures 
may  be  Hittite.  Professor  Sayce  has  added  an  important 
contribution  to  the  question  by  showing  that  the  Hittite 
capital  Carchemish  (rightly  identified  by  Jlr  George  Smith 
with  the  modern  JerablAs)  was  the  source  from  which  that 
modified  type  of  Assyrian  art  was  derived,  which  specially 
characterizes  the  early  monuments  of  Asia  Minor.  "  The 
sculpture  accompanied  by  inscriptions  in  Hittite  (or  Ham- 
athite)  characters  which  Mr  Davis  discovered  at  Ibreez  in 
Lycaonia  {Transactions  of  Soc.  of  Bibl.  Archceology,  iv.  2) 
proves  that  the  Hittites  had  penetrated  through  the  eastern 
barrier  of  Asia  Minor  formed  by  the  Taurus  range  ;  and 
the  two  or  three  characters  that  still  remain  in  the  rock-cut 
inscription  engraved  in  his  Life  in  Asiatic  Turkey  (p.  222), 
and  found  near  Bnlgar  Sladen,  make  it  clear  that  Hittite 
power  had  once  extended  at  least  as  far  as  the  central 
plateau  of  Asia  Minor."  Evidence  has  now  been  supplied 
of  the  extension  of  Hittite  power  to  the  very  shores  of  the 
iEgean  in  the  occurrence  of  Hittite  hieroglyphics  (the  same 
which  occur  at  Jerablils  or  Carchemish)  on  the  pseud(>| 
Sesostris  (a  fellow  to  which  has,  however,  been  pointed  out) 
at  Ninfi,  the  ancient  Nympha;um,  on  the  road  from 
Smyrna  to  Sardes  (Letter  of  Professor  Sayce,  in  Academy', 
Aug.  16,  1879).  In  a  subsequent  letter,  Professor  Sayce 
remarks  that  there  were  two  roads  open  to  the  Hittites,  and 
both,  to  judge  by  the  scattered  monuments  already  found, 
appear  to  have  been  travelled  by  their  armies.  The  one 
was  that  taken  by  Croesus  on  his  march  against  Cyrus;  its 
course  was  through  Pessinus,  Ancyra,  and  Pterium.  The 
other  was  that  traversed  by  Xenophon  and  the  Ten 
Thousand  ;  this  road  passed  through  the  Cilician  Gates  by 
Iconium.     Both  roads  met  in  Sardes. 

Was  this  enterprising  race  a  member  of  the  Semitic  family  ?  Let 
us  consider — 

(1.)  T)ie  evicUnce  supplied  by  the  pictorial  represcntatims  on  the 
ancient  monumeiUs. — "  If  it  is  allowable  to  form  a  judgment  on  the 
origin  of  this  cultivated  and  powerful  people  from  its  outward  bearing 
and  appearance,  it  seems  to  us,  under  the  guidance  of  the  monumenta, 
to.  be  at  least  very  doubtful  whether  we  should  reckon  this  ohivalrone 
race  among  the  Canaanites"  (who,  see  art.  Canaahites,  were  prob- 
ably in  the  main  Semitic).  "Beardless,  armed  in  a  different  manner, 
fighting  three  men  on  each  chariotof  war  [the  Egyptian  chariots  only 
carry  two],  arranged  in  their  order  of  battle  according  to  a  well  eo»- 
sidcred  plan  previously  laid  down,  the  Kliita  present  a  striking 
contrast  to  their  Canaanite  allies."  Such  is  the  verdict  of  Brugsch 
and  of  all  who  have  seen  the  wonderful  wall-sculptures  in  the  great 
templo  of  Abusimbel.  No  modern  artist  is  more  careful  to  repre; 
sent  distinctive  racial  features  tlian  this  primitive  sculptor.  Even 
at  such  a  distance  from  this  notional  centre  as  Ninfi  (see  abovej. 
Professor  Sayce  maintains  that  no  one  who  has  once  seen  a  Hittite 
figure  can  mistake  tlie  resemblance.  The  peaked  tiara  and  the 
turned-up  shoes  are  the  peculiar  marks  of  the  Hittite,.  and  of  the 
Hittite  alone. 

(2.)  The  evidence  from  lanrpiage. — Our  knowledge  of  the  Hittite 
language  is  confine''  to  the  proper  names  mentioned  in  the  Egyptian 
and  Assj-rian  inscriptions — those  which  occur  in  the  Hebrew  Bible 
being,  as  wo  have  seen,  of  iusuflicient  authority.  Opinions  differ  as 
to  the  character  of  the  names  derived  from  hieroglyphic  sources.  M. 
de  Kouge  was  strongly  convinced  of  their  Semitic  origin,  but  his  ei- 
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Slanations  are  for  the  most  part  adventurous,  and  Bru^sch  Bey's  ver- 
iotseoms  philologically  much  more  sound, '"that  these  names  do  not 
bear  a  Semitic,  or  at  any  rate  not  a  pure  Semitic  stamp. "  The  names 
e£  persons  are  the  following,  as  represented  by  II.  de  Kou  jc : — Klieta- 
ear,  Maursar,  Kauisar,  Taurtcribu,  Aktasib,  Net'era,  Tot'as,  Raba- 
sonana,  Tarakaunasa,  Mait'arima,  Kamaiufa,  Taator,  Sapalel,  Sama- 
risa,  Paiusa,  Akama,  Tuher,  Kirabsar.  To  these  may  be  added  the 
foIlowiDg  from  the  list  of  nations  of  Thothmes  HI. : — Pirkheta,  Ai, 
Atnau,  Thuka,  Thel-manna,  Legaba,  Tunipa,  Ni,  Ar,  Zi2al,  Zakal, 
Arzakana  (Brugsch,  E&lory  of  Eg\ipt.  iL  5).  No  less  un-Semitic  for 
the  mostpart  are  the  names  of  Hittite  persons  and  places  which  occur 
on  the  Assyrian  monument.  The  following  is  a  list  of  the  kings  of 
iUiatti-land  given  by  Shalmaneser  IL  on  the  monolith  inscription  : 
"  Sangar  of  Carchemish,  Kundaspi  of  Kummuch,  Arami,  son  of 
Gusi,  Lalli  of  Lallid,  Chayan,  son  of  Gabar,  Girparud  of  Patin,  Gir- 
psrud  of  Gamgum "  (lines  82,  83),  to  which  should  be  added 
"Sapalulmi  of  Patin"  (lines  42,  43),  which  so  strongly  reminds 
one  of  the  name  of  the  king  of  Khita,  Sapalili,  mentioned  in  the 
treaty  between  Ramses  II.  and  the  Ehita.  The  un-Semitic  char- 
acter of  this  group  of  names  is  the  more  remarkable,  because  (as 
Professor  Sayce  remarks)  Assyrian,  being  itself  a  Semitic  language, 
could  not  help  representing  foreign  Semitic  names  in  a  form  recog- 
nizable as  Semitic.  How  obviously  Semitic,  for  instance,  are  the 
names  of  the  kings  of  Hamath  and  Damascus,  handed  down  to  us  in 
the  Assyrian  inscriptions!  True,  one  of  the  above  names  of  Hittite 
places,  Carchemish  ("  fortress  of  Chemosh"),  has  a  Semitic  air,  and 
the  same  may  be  said  of  Kadesh,  the  scene  of  the  victory  of  Ramses 
IL  But  (1)  it  is  not  quite  certain  that  Carchemish  is  Semitic  (the 
Assyrians  generally  reproduce  it  under  the  form  Gargamis,  though 
sometimes  Kargamis),  and  (2)  even  if  it  is  Semitic,  this  may  arise 
from  the  towns  having  been  occupied  by  Semites  prior  to  the 
Hittites.  As  for  Kadesh  (in  the  Egyptian  inscriptions,  Ketesh), 
though  under  the  jurisdiction  of  the  Khita,  it  was  reckoned  as  a 
Canaanitish  or  more  strictly  an  Amoritish  town  (Birch,  Egypt,  p. 
116),  while  Orontes  (in  Egyptian,  Arunata)  has  not  even  a  Semitic 
appearance.  It  is  true,  again,  that  several  of  the  Hittite  proper 
names  are  compounded  with  sar — e.g.,  Khita-sar  (the  king  who 
warred  against  Ramses  II. ),  and  that  sar  is  evidently  the  Assyrian 
for  "  king "  (also  Hebrew  for  "prince  ").  But  sar  is  also  found  in 
Egyptian  inscriptions ;  it  is  in  fact  of  Accadian  (non-Semitic)  origin, 
and  was  therefore  borrowed  by  the  Assyrians,  before  the  Hittites 
and  the  Egyptians  adopted  it  from  them.  The  form  of  names  like 
Khota-sar(see  list  above)  fa^'ours  the  view  that  the  Hittite  language 
was  agglutinative,  and  consequently  non-Semitic. 

But  this  and  all  other  aspects  of  Hittite  culture  will  appear  in  a 
new  light  when  the  explorations  have  made  further  progress.  At 
present  we  can  only  say  that  the  probability  is  that  the  Hittites 
are  not  Semitic  ;  in  fact,  they  display  an  originality  of  genius  which 
is  not  strikingly  characteristic  of  pure  Semitic  races.  The  hypo- 
thesis which  regards  them  as  the  early  civilizers  of  Asia  Minor  seems 
confirmed  by  the  position  of  Carchemish,  so  favourable  to  the  radi- 
ation of  civilizing  influences.  The  importance  of  the  Hittite  capi- 
tal in  a  commercial  respect  is  known  to  all.  The  manxch  or  mina  of 
Carchemish  is  constantly  mentioned  on  the  cuneiform  tablets  ;  pro- 
bably it  was  of  lighter  weight  than  the  silver  mina  in  use  in 
Phcenicia  (see  Mr  Barclay  V.  Head's  letter  in  Academy,  Nov.  22, 
1879).  Of  the  religious  life  of  the  Hittites  we  are  hardly  in  a  posi- 
tion to  speak.  We  know  indeed  that,  like  the  Hyksos,  they 
worshipped  Sutekh  (who  was  localized,  like  Baal,  as  the  patron  of 
particular  cities  on  the  treaty  of  Ramses  II.),  and,  like  the  Canaan- 
ites,  Astarata  or  Ashtoreth.  The  worship  of  Astarata  will  account 
for  the  name  Hierapolis  given  afterwards,  as  it  seems,  to  Carchem- 
ish, as  well  as  to  other  Syrian  cities  (Jerabliis  being  a  corruption  of 
Hierapolis).  But  beyond  this  all  is  dark.  Did  the  Hittites  borrow 
in  religious  matters  from  the  Assyrians?  Had  they  legends  relative 
to  the  origin  of  the  world,  and  in  what  relation  do  these  stand  to 
the  Hebrew  nan-atives  ?  Passing  to  philology  in  the  narrower 
sense  of  thu  word,  we  wait  longingly  for  a  confirmation  of  Professor 
Sayce's  view  that  the  Hittites  were  the  authors  of  the  Hamathite 
hieroglyphics.  No  Semitic  nation  ever  invented  a  syllabic  system 
of  writing  ;  the  Hittites  are  in  all  probability  non-Semitic,  and  from 
their  enterprising  character  are  precisely  the  people  likely  to  have 
invented  such  characters.  Professor  Sayce  has  followed  up  this  con- 
jecture by  another  of  no  less  importance,  viz. ,  that  the  enigmatical 
Cypriote  syllabary  is  really  derived  from  the  hieroglyphics  of 
Hamath.  \i  this  be  proved  (and  the  propounder  of  it  claims  to  have 
the  evidence  ready),  and  if  the  Hittites  be  really  the  inventors  of  the 
Hamathite  hierogl)-phic3,  this  wonderful  nation  steps  into  a  position 
hardly  surpassed  by  that  of  any  of  the  nations  of  the  distant  East. 

}  Atithoritici. — Documents  In  Bnigsch'8  Hiitory  of  Egtjpt,  compared  with  the 
parAHel  passages  in  Records  of  the  /*ajr,  vols,  it,  iv. ;  "Monolith  Inscription  of 
Shalmaneser,"'  Records  of  the  Past,  iii.  95-36;  Schrader.  Keiiimchtiften  vnd 
Oeichiehltfonehung,  pp.  225-336;  Brugsch,  HtUory  of  Egypt,  il.  2-8;  Chabas, 
.Voyage  (fun  K'i\iptien,y^.^\^-Z^2\  Vicomte  de  Rouptf.  Metartges  Sarchtologie 
\Aii^erme  et  ^gyptitfine,  1875,  p.  264,  &c.  (posthumous);  letters  of  Professor 
Sayce  la  jlcadcmy.  Aug.  16  and  Nov.  1, 1879.  On  the  site  of  Carchemish,  see 
Schrader,  Keilinschriften,  Ac,  pp.  221-225 ;  Marpero,  Journal  des  Savons^ 
Oct.  1873;  ftiiPocockt'rt  Account  of  the  RuiJuof/erabutiJeraltlUs);  A  Daerip- 
ilon  of  the  East.  &c,  1713-45.  11. 16*  /T.  K.  C.) 


HITTOEFF,   Jacques   Ignace   (1793-1867),  French 

architect,  was  born  at  Cologne,  August  20,  1T93.  After 
serving  an  apprenticeship  to  a  mason  in  his  native  town.  Lo 
went  in  18i(}  to  Paris,  and  studied  for  some  years  at  the 
Academy  of  the  Fine  Arts,  where  he  was  a  favourite  pupil  of 
the  Government  architect  Belaiiger,  who  in  1814  appointed 
him  his  principal  inspector.  Succeeding  B^langer  as 
Government  architect  in  1818,  he  designed  many  important 
public  and  private  buildings  in  Paris  and  also  in  the  south 
of  France.  After  making  architectural  tours  in  Germany, 
England,  Italy,  and  Sicily,  he  published  the  result  of  hit 
observations  in  the  latter  country  in  the  work  Architecture 
antique  de  la  Sicile  (3  vols.  1826-30  ;  new  edition,  1866- 
67),  and  also  in  Architecture  moderne  de  la  Sicile  (1826-35). 
One  of  his  important  discoveries  was  that  colour  had  been 
made  use  of  in  ancient  Greek  architecture,  a  subject  whidt 
he  especially  discussed  in  Architecture  potychrome  chez  U$ 
Grecs  (1830),  and"  in  Restitution,  dti  temple  cTEmpedocle  d 
Selinunte  (1851);  and  in  accordance  with  the  doctrines 
enunciated  in  these  works  he  was  in  the  habit  of  making 
colour  an  important  feature  in  most  of  his  architectural 
designs.  His  principal  building  is  the  church  of  St  Vincent 
de  Paul  in  the  basilica  style.  He  also  designed  many  of 
the  embellishments  of  the  Place  de  la  Concorde,  the 
Champs-Elysfes — where  he  constructed  the  Circus  of 
the  Empress,  which  has  been  the  model  of  many  simi- 
lar buildings  in  various  parts  of  Europe — the  Bois  de 
Boulogne,  and  other  places.  In  1833  he  was  elected  a 
member  of  the  Academy  of  Fine  Arts.  He  died  at  Paris, 
March  25,  1867. 

HITZIG,  Ferdinand  (1807-1875),  exegete  and  Biblical 
critic,  was  bom  at  Hauingen,  Baden,  where  his  father  was 
an  evangelical  pastor,  on  June  23,  1807,  received  his 
early  education  at  the  padagogium  of  Lorrach  and  at  the 
lyceum  of  Carlsruhe,  and  entered  the  university  of  Heidel- 
berg as  a  student  of  theology  in  the  autumn  of  1824.  There 
he  remained  for  a  year,  attending  the  lectures  in  exegesis 
and  church  history  of  Paulus  the  famous  "rationalist"; 
but  in  1825  he  removed  to  Halle  where  Gesenius  first 
decided  him  to  devote  himself  to  Old  Testament  subjects. 
His  next  step  was  to  Gottingen  in  1828,  where  he  had 
Ewald  for  his  master,  and  where  in  1829  he  graduated, 
the  subject  of  his  thesis  being  De  Cadyti  I'rhe  Ilerodotea. 
Picturning  to  Heidelberg  shortly  afterwards,  he  "  qualified  " 
as  "  privatdocent "  in  theology  the  same  year,  and  in  1831 
published  his  Begriff  der  Kritik  am  Alien  Testamente 
praktisch  erortert,  a  treatise  in  which  the  critical  principles 
of  the  grammatico-historical  school  were  stated  with  great 
fulness,  clearness,  and  cogency  ;  also  Des  Propheten  Jonas 
Orakel  iiber  Moah,  an  exposition  of  the  15th  and  16th 
chapters  of  the  book  of  Isaiah  attributed  by  him,  as  by 
many  subsequent  critics,  to  the  prophet  Jonah  mentioned 
in  2  Kings  xiv.  25.  His  next  literary  performance  was  a 
commentary  on  Isaiah  {Uehersetzung  w.  Auslegung  des 
Propheten  Jesqfas),  the  publication  of  which  in  1833  was 
soon  followed  by  a  call  to  an  ordinary  professorship  of  theo- 
logy in  the  university  of  ZUrich.  There  he  laboured  for  a 
periou  of  twenty-eight  years,  during  which,  b;side3  commen- 
taries on  The  Psalms  (1835-36;  2d  ed.,  1863-65),  Tht 
Minor  Prophets  (1838;  3d  ed.,  1863),  J.'remiah  (1841; 
2d  ed.,  1866),  E:elciel  (1847),  Daniel  (1850),  Ecclesiastes 
(1847),  Canticles  (1855),  and  Proverbs  (1868),  he  published 
a  monograph,  Ueber  Johannes  Ifarhts  it.  seine  Schriften 
(1843),  in  which  he  maintained  the.  chronological  priority 
of  the  second  gospel,  and  sought  to  prove  that  the 
Apocalypse  was  written  by  the  same  author,  and  various 
treatises  of  archaeological  interest,  of  which  the  most  im- 
portant are  Die  Erfindnng  des  Alphabets  {18M),  Urgeschichte 
u.  M'/thohgie  der  Philistder  (1845),  and  Die  Grabschrifi 
des  Eschmttnezar  (1855).     In  1861  he  was  called  to  succeed 
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Umbreit  ia  the  chair  of  theology  at  Heidelberg  ;  there  he 
wrote  his  Geschichte  ties  Volkes  Israel  (18G9-70),  in  two 
parts,  extending  respectively  to  the  end  of  the  Persian 
domination  and  to  the  fall  of  Masada,  72  A.D.,  as  well 
BS  Zur  Krilik  Paulinischer  Briefe  (1870),  Die  Inschrift 
des  Mescha  (1870),  Spracke  u.  Sprachen  Asst/riens  (1871), 
besides  revising  Hirzel's  commentary  on  Job  (1874).  He 
•was  also  a  frequent  contributor  to  the  Monatssckrifl  des 
■wissenschaftlicheii  Vereins  in  Zurich,  the  Zeitschrift  der 
Deutschen  Morgenldndischen  Gesellschaft,  the  Theologiscke 
Studien  u.  Kritiken,  Zeller's  Theologische  Jakrbfchei;  and 
Hilgenfeld's  Zeitschrift  fiir  ivissenschaftliche  Theoloyie. 
Hitzig  died  at  Heidelberg  on  January  22,  1875.  As 
*  Hebrew  philologist  he  holds  very  high  rank;  and  as 
a  constructive  critic  he  is  remarkable  for  the  acuteness 
and  sagacity  shown  in  his  combinations.  His  theories, 
however,  aie  often  carried  out  with  a  vigour  and  rigour 
fnite  unwarranted  by  the  amount  of  evidence  upon  which 
Uiey  rest ;  and  his  deficiency  as  a  commentator  in  ideality 
and  religious  sympathy  sometimes  almost  approaches  the 
ludicrous.  His  lectures  on  Biblical  theology  ( Vorlesungen 
iiber  biblische  Theologie  u.  Messianische  Weissagungen)  have 
been  recently  published  (1880),  along  »^ith  a  portrait 
and  biographical  sketch  by  Kneucker.  See  also  Kamp- 
haasen's  article  in  Herzog  and  Plitt's  Realeneyklopddie, 
Tol.  vi. 

HOACTZIN,  or  Hoatzin,  a  bird  of  tropical  South 
America,  thought  by  Buffon  to  be  that  indicated  by 
Hernandez  or  Fernandez  under  these  names,  the  Opisthoco- 
aius  hoOiZhi  or  0.  cristatas  of  modern  ornithologists — a  very 
carious  and  remarkable  form,  which  has  long  exercised  the 
ingenuity  of  classifiers.  Placed  by  Buffon  among  his 
"Hoccos"  (Curassows),  and  then  by  P.  L.  S.  Miiller  and 
Gmelin  in  the  Linnsean  genus  Phasianus,  some  of  its  many 
peculiarities  were  recognized  byllligerin  1811  as  sufficient 
to  establish  it  as  a  distinct  genus,  Opisthocomus ;  but 
Tuious  positior?  were  assigned  to  it  by  subsequent  syste- 


Hoactzin. 
matic  authors,  whose  views,  not  being  based  on  any  mfor"- 
mation  respecting  its  internal  structure,  do  not  here  require 
particular  attention.  L'Herminier  was  the  first  to  give  any 
account  of  its  anatomy  {Comptea  Rendus,  1837,  v.  p.  433), 
and  from  his  time  our  knowledge  of  it  has  been  successively 
increased  by  Johannes  Miiller  (Ber. .  Akad.  Wissensch. 
Berlin,  1841,  p.  177),  Deville  {Rev.  et  Mag.  de  Zoologie, 
1852,  p.  217),Gervais  (Castelnau,  Exped.  Amerique  du  Sud, 
Zoologie,  Anatomic,^.  66),  Prof.  Huxley  (Proc.  Zool.  Society, 
186«,  T>.  304\  Mj  Pftrrin  {Trans.  Zool.  Society,  ix.  p.  353), 
and  Garrod  (Proc.  Zool.  Society,   1879.   p.   109).     After 


a  minute  description  of  the  skeleton  of  Opislhocomue; 
with  the  especial  object  of  determining  its  affinities,  Pror. 
Huxley  declared  that  it  "  resembles  the  ordinary  Gallina- 
ceous birds  and  Pigeons  more  than  it  does  any  others,  and 
that  when  it  diverges  from  them  it  is  either  $ui  generis  or 
approaches  the  Musophagidce."  He  accordingly  regarded 
it  as  the  type  and  sole  member  of  a  group,  named  by  him 
Heteromorphoe,  which  sprang  from  the  great  Carinate  stem 
later  than  the  Tinamomorphce,  Turnicomorphae,  or  Cliarm- 
driomorphae,  but  before  the  Peristeromorphw,  Pterodo- 
morphce,  or  Alecloromorphw.  This  conclusion  is  substan- 
tially the  same  as  that  at  which  Garrod  subsequently  arrived 
after  closely  examining  and  dissecting  specimens  preserved 
in  spirit ;  but  the  latter  has  gone  further  and  endeavoured 
to  trace  more  particularly  the  descent  of  this  peculiar  form 
and  some  others,  remarking  that  the  ancestor  of  Opistho- 
comus must  have  left  the  parent  stem  very  shortly  before 
the  true  Gallince  first  appeared,  and  at  about  the  same  time 
as  the  independent  pedigree  of  the  Cucnlidce  and  Mnso- 
pluigidce  commenced — these  two  groups  being,  he  believed; 
very  closely  related,  and  Opisthocomus  serving  to  fill  the 
gap  between  them 

It  would  be  impossible  here  to  state  at  length  the  facts 
on  which  these  views  are  grounded,  and  equally  impossible 
to  give  more  than  a  very  few  details  of  the  anatomy  of 
this  singular  form.  The  first  thing  that  strikes  the 
spectator  of  its  skeleton  is  the  extraordinary  structure  of 
the  sternal  apparatus,  which  is  wholly  unlike  that  of  any 
other  bird  known.  The  keel  is  only  developed  on  the 
posterior  part  of  the  sternum— the  fore  part  being,  as  it 
were,  cut  away,  while  the  short  furcula  at  its  symphysis 
meets  the  manubrium,  with  which  it  is  firmly  consolidated 
by  means  of  a  prolonged  and  straight  hypocleidium,  and 
anteriorly  ossifies  with  the  coracoids.  This  unique  arrange- 
ment seems  to  be  correlated  with  tke  enormously  capacious 
crop,  which  rests  upon  the  furcula  and  fore  part  of  the 
sternum,  and  is  also  received  in  a  cavity  formed  on  the 
surface  of  each  of  the  great  pectoral  muscles.  Furthermore 
this  crop  is  extremely  muscular,  so  as  more  to  resemble  a 
gizzard,  and  consists  of  two  portions  divided  by  a  partial 
constriction,  after  a  fashion  of  which  no  other  example  is 
known  among  birds. 

The  Hoactzin  appears  to  be  about  the  size  of  a  small 
Pheasant,  but  is  really  a  much  smaller  bird.  The  beak  is 
strung,  curiously  denticulated  along  the  margin  of  the 
maxilla  near  the  base,  and  is  beset  by  diverging  bristles. 
The  eyes,  placed  in  the  middle  of  a  patch  of  bare  skin,  are 
furnished  with  bristly  lashes,  resembling  those  of  Horn- 
bills  and  some  few  other  birds.  The  head  bears  a  long 
pendent  crest  of  loose  yello'vish  feathers.  The  body  is 
olive-coloured,  varied  with  white  above,  and  beneath  is  of 
a  dull  bay.  The  wings  are  short  and  rounded.  The  tail  is 
long,  and  tipped  with  yellow.  The  legs  are  long,  the  feet 
stout,  the  tarsi  reticulated,  and  the  toes  scutellated  ;  the 
claws  long  and  slightly  curved.  According  to  all  who  have 
observed  the  habits  of  this  bird,  it  lives  in  bands  on  the 
lower  trees  and  bushes  bordering  the  streams  and  lagoons, 
feeding  on  leaves  and  various  wild  fruits,  especially,  says 
Mr  Bates  {Naturalist  on  the  River  Amazons,  L  p.  120),  on 
those  of  a  species  of  Psidium,  and  it  is  also  credited  with 
eating  those  of  an  arum  {Caladium  arborescens),  which 
grows  plentifully  in  its  haunts.  "  Its  voice  is  a  harsh, 
grating  hiss,"  continues  the  same  traveller,  anij  "  it  makes 
the  noise  when  alarmed,  all  the  individuals  sibilating  as 
they  fly  heavily  away  from  tree  to  tree,  when  disturbed  by  » 
passing  canoes."  ,  It  exhales  a  very  strong  odour — where- 
fore it  is  known  in  British  Guiana  as  the  "  Stink-bird  " — 
compared  by  Mr  Bates  to  "  musk  combined  with  wet  hides," 
and  by  Deville  to  that  of  a  cow-house.  The  species  is  said 
to  be  polygamous  ;  the  nest  is  built  on  trees,  of  .sticks 
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placed  'above  one  another,  and  softer  materials  atop. 
Therdn  the  hen  lays  her  eggs  to  tlie  number  of  three  or 
four,  of  a  dull  yellowish-white,  somewhat  profusely  naarked 
with  reddish  blotches  and  spots,  so  as  to  resemble  those  of 
some  of  the  Jiallidae  {Proc.  Zool.  Society,  1867,  pi.  xv.  fig. 
7.  p.  164).  In  the  valley  of  the  Amazon  it  is  caUed  the 
"  Cijano  "  or  Gipsy,  and  in  no  part  of  the  country  where 
it  occurs  does  it  seem  to  be  regarded  with  much  favour. 
Only  one  species  of  the  genus  is  known  to  hive  existed,  for 
Mr  Wallace's  statement  [Geo jr.  Distrib.  Animals,  i.  p.  164) 
that  remains  of  a  second  have  been  found  in  Brazilian 
caves  seems  to  have  originated  in  a  mistake.  (a.  n.) 

HOADLY,  Benjamin  (1676-1761),  the  originator  of 
the  Bangorian  controversy,  was  the  second  son  of  the  Kev. 
Samuel  Hoadly,  and  was  born  at  Westerham,  Kent,  Novem- 
ber 14,  1676.     After  reteiving  his  early  education  under 
the  direction  of  his  father,  he  entered  Catherine  Hall,  Cam- 
bridge, where  he  graduated  M.A.  and  was  for  two  years 
tutor,  after  which  he  held  for  ten  years  the  lectureship  of 
St  Mildred  in  the  Poultry,  and  along  with  it  for  the  last 
eight  years  the  rectory  of  St  Pcter-le-Poer,  London.     His 
first  appearance  as  a  controversialist  was  against  Mr  Calamy 
in  reference  to  conformity,  and  immediately  after  this  he 
engaged  in  a  more  important  dispute  with  Bishop  Atterbury 
against  the  Anglican  doctrine  of  nonresistance.     His  prin- 
cipal treatises  on  this  subject  were  the  Measures  of  Sub- 
mission  to.  the   Civil   Magistrate    and    The   Origin   and 
Institution  of  Civil  Government  discussed ;  and  his  part  in 
the  discussion  was  so  much  appreciated  by  the  Commons 
that  in  1709  they  presented  an  address  to  the  queen  pray- 
ing her  to  "  bestow  some   dignity  in  the  church  on  Mr 
Hoadly  for  his  eminent  services  both  to  church  and  state." 
The  queen  returned  a  favourable  answer,  but  the  dignity 
was  not  conferred.     In  1710  he  was  presented  by  a  private 
patron  to  the  rectory  of  Streatham  in  Surrey.     In  1715 
he  was  appointed  chaplain  to  the  king,  and  the  same  year 
lie  obtained  the  bishopric  of  Bangor.     Ial716he  published 
a    Preservative  against   the   Principles   and   Practices   of 
Nonjurors  in  Church  and  State,  and  in  the  following  year 
preached  before  the  king  his  famous  sermon  on  the  Kingdom 
of  Christ,  which  was  immediately  published  by  royal  com- 
mand.    These  works  were  attacks  on  the  divine  authority 
of  kings  and  of  the  clergy,  but  as  the  sermon  dealt  more 
specifically  and  distinctly  with  the  power  of  the  church, 
its  publication  caused  an  ecclesiastical  ferment  which  in 
certain  aspects  has  no  parallel  in  religious  history.     It  was 
at  once  resolved  to  proceed  against  him  in  convocation, 
bnt  this  was  prevented  by  the  king  proroguing  the  assembly, 
)i  step  which  had  consequences  of  vital  bearing  on  the 
history  of  the  church,  since  from  that  period  the  great 
Anglican  council  ceased  to  transact  business  of  a  more 
than  formal  nature.    The  restrained  sentiments  of  the  coun- 
cil in  regard  to  Hoadly  found  expression  in  a  war  of  pamph- 
lets known  as  the  Bangorian  controversy,  which,  partly 
from  a  want  of  clearness  in  the  statements  of  Hoadly,  due 
perliaps  both  to  his  intellectual  defects  and  to  a  cautious 
rfegard  to  ulterior  consequences,  partly  from  the  disin- 
genuousness  of  his  opponents  and  the  confusion  resulting 
from  exasperated  feelings,  developed  into  an  intricate  and 
bewildering  maze  of  side  discussions  in  which  the  main 
issues  of  the  dispute  were  concealed  almost  beyond  the 
possibility  of  discovery.     But  however  vague  and  uncertain 
might  be  the  meaning  of  Hoadly  in  regard  to  several  of 
the  important  bearings  of  the  questions  around  which  he 
aroused  discussion,  he  was  explicit  in  denying  the  power  of 
the  church  over  the  conscience,  and  its  right  to  determine 
the  condition  of  men  in  relation  to  the  favour  of  God. 
To  such  an  extent  was  the  mind  of   the  religious  world 
exercised  on  the  matters  in  dispute  that  in  .July  1717  as 
many  as  seventy-tour  pamphlets  mad?  their  appearance  ; 


and  atone  period  the  ciisis  became  so  serious  that  the 
business  of  Loudcm  was  for  some  days  virtually  at  a  stand- 
still. Hoadly  was  translated  in  1721  to  the  see  of  Herb- 
ford,  in  1723  to  Salisbury,  and  in  1734  to  Winchester. 
He  died  at  his  palace  at  Chelsea,  April  17, 1761.  Though 
his  writings  possess  no  charm  of  style,  and  are  not  only 
devoid  of  originality,  but  characterized  by  great  prolixity 
and  dulness,  they  in  their  own  day  did  important  service 
to  the  cause  of  civil  and  religious  liberty,  and  accidentally 
he  was  the  occasion  of  a  change  in  the  practical  authority 
of  the  church  which  had  an  influence  of  prime  importance 
on  its  after  history.  He  was  an  intimate  friend  of  Dr 
Sacsuei  Clarke,  of  whom  he  wrote  a  life. 

The  works  of  HoaJly  were  collected  and  published  by  his  son  in 
3  vols.,  1773.  To  the  first  volume  was  prefixed  the  article  ''Hoadly,' 
from  the  supplement  to  the  Biographia  Brilannica. 

HOARE,  SiK  Richard  Cobb  (1758-1 838),  Bart., English 
antiquary,  eldest  son  of  Sir  Richard  Hove,  the  first  baronet, 
an  eminent  banker,  was  born  9th  December  1758.  Having 
been  accustomed  in  his  youth  to  apply  himself  to  business, 
the  diligent  habits  which  he  then  acquired  induced  him. 
afterwards  to  relieve  the  tedium  of  his  life  by  the  study  of 
topography  and  antiquities.  In  1783  he  married  the  eldest 
daughter  of  Lord  Lyttelton,  and  on  her  death  in  1785  he 
made  a  tour  on  the  Continent,  visiting  France,  Italy,  and 
Switzerland.  He  succeeded  to  the  baronetcy  on  the  death 
of  his  father  in  1787,  and  in  the  following  year  he  left 
England  on  a  second  Continental  tour.  The  record  of  his 
travels  was  originally  published  by  him  in  four  volumes, 
and  these  were  afterwards  condensed  into  two,  which 
appeared  in  1810  under  the  title  A  Classical  Tour  through 
Italy  and  Sicily.  Travelling  on  the  Continent  having  been 
rendered  insecure  on  account  of  the  war  with  France,  he 
next  resolved  to  make  a  tour  in  Wales,  taking  Giraldus 
Cambrensis  (de  Barri)  as  his  guide,  and  in  1808  he  pub- 
lished a  translation  of  Giraldus,  with  notes,  illustrations, 
and  a  life  of  the  author,  in  two  splendid  quarto  volumes. 
In  1807  he  visited  Ireland ;  and  he  also  published  an  ac- 
count of  this  excursion.  His  most  important  contribution 
to  antiquarian  science  was,  however,  his  history  of  his  native 
county,  Wiltshire.  In  1821  he  completed  in  two  volumes 
folio  the  History  of  Ancient  Wiltshire,  after  which  he  com- 
menced the //!'5;oryo/i)/orffrn.  Wiltshire,  znA.  confining  his 
attention  to  South  Wiltshire  was  able  with  the  help  of 
several  coadjutors  almost  to  finish  the  work  before  his  death. 
The  first  part— the  history  of  the  hundred  of  Alere — ap- 
jieared  in  1822,  and  the  last  part  in  1843.  Hoare  died  at 
Stourhead,  May  19,  1838.  For  a  notice  of  him  and  a  list 
of  his  works,  many  of  which  were  printed  privately,  see 
the  Gentleman's  Magazine  for  July  1838. 

HOBART  TOWiS",  sometimes  wrongly  Hobaetown  or 
HoBARTON,  the  capital  of  Tasmania  (named  by  its  founder. 
Colonel  Collins,  on  the  19th  February  1804,  in  honour  of 
Lord  Hobart,  then  secretary  of  state  for  the  colonies),  is 
situated  in  the  south  of  the  island  in  42°  53'  22"  S.  lat. 
and  147°  21'  20"  E.  long.  It  occupies  a  succession  of  hills 
aloniT  a  sheltered  bight  on  the  western  bank  of  the  Derwent 
river,  known  as  Sullivan's  Cove,  about  17  miles  from  the 
ocean,  and  not  far  from  the  base  of  Mount  Wellington,  an 
eminence  whose  summit,  4166  feet  above  the  level  of  the 
sea,  is  covered  with  snow  during  many  months  of  the  year. 
The  city  proper,  forming  nearly  a  square,  and  laid  out  in 
wide  streets  intersecting  at  right  angles,  has  an  area  of 
1270  acres,  and  contains  about  5000  houses,  with  a  popula- 
tion estimated  on  the  1st  of  January  1879  at  23,000.  Of 
the  public  squares  the  most  extensive  is  the  Queen's  Domain, 
and  the  most  central  the  Franklin  Square,  with  the  br(jnze 
statue  of  the  eminent  Arctic  explorer,  who  governed 
Tasmania  from  5th  January  1837  to  21st  August  1843. 
Most  of  the  public  buildings  (the  houses  of  parliament,  the 
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town-hall,  tlie  supreme  court,  and  the  mnseuin)  are  con- 
veniently adjacent  to  each  other  in  Magdalen  Street.  The 
town-hall,  erected  about  1872  at  a  cost  of  £12,000,  contains 
a  large  reading-room  and  a  suite  of  rooms  for  the  free  public 
library,  which  has  upwards  of  8000  volumes.  The  museum 
comprises  a  scientific  library  and  apartments  for  the  Royal 
Society  of  Tasmania.  Besides  the  Anglican  cathedral  of 
St  David's,  founded  in  1873,  and  tlie  Roman  Catholic 
cathedral  of  St  Mary's,  the  churches  comprise  a  Congrega- 
tional memorial  church,  a  "VVesleyan  "Centenary"  chapf!, 
and  others  belonging  to  Baptists,  Independents,  and 
Quakers.  There  is  also  a  synagogue,  but  the  Jewish  com- 
munity consists  of  only  a  few  families.  The  charitable 
institutions  of  the  town  are  maintained  at  the  expense  of 
the  state.  Among  the  remaining  buildings  may  be  men- 
tioned five  banks,  a  theatre,  the  freemasons'  hall  and  the 
oddfellows'  hall.  In  the  neighbourhood  of  the  city  is  the 
official  residence  of  the  governor  of  Tasmania,  an  ornate 
castellated  mansion ;  the  grounds  of  this  adjoin  the  botanic 
gardens,  which  occupy  an  area  of  21  acres. 

Hobart  Town  has  been  under  municipal  government  since  1853, 
and  was  incorporated  as  a  city  in  1857.  There  are  nine  aldermen 
dected  by  the  ratepayers,  and  one  of  them  is  appointed  mayor. 
The  annual  value  of  rateable  property  exceeds  £100,000.  An  abun- 
dant supply  of  pure  water  is  brought  from  the  springs  of  Mount 
Wellington,  and  stored  in  a  reservoir  about  a  mile  from  the  city, 
capable  of  holding  60,000,000  gallons.  Among  the  industrial 
establishments  are  six  breweries,  a  candle  factory,  a  foundry,  ten 
hat  and  cap  factories,  seven  steam  flour-mills,  a  pottery,  twelve 
saw-mills,  and  a  tin-smelting  work.  The  commerce  of  the  town 
is  steadily  increasing.  The  securely  sheltered  harbour  is  capable  of 
accommodating  ships  of  the  largest  tonnage,  and  is  provided  with 
three  patent  slips  o£  considerable  size ;  not  only  is  the  port  the  head- 
quarters of  the  Tasmanian  Steam  Navigation  Company,  which  trades 
with  Melbourne,  Sydney,  and  New  Zealand,  but  a  line  of  colonial 
vessels  commnnicatcs  regularly  with  London.  During  the  year 
1877  the  total  burthen  of  shipping  inwards  was  79,480  tons,  of  the 
shipping  outwards  82,827  tons.  The  declared  value  of  the  imports 
at  the  Custom  House  was  £6Si,iS.9-  (£255,344  from  the  United 
Kingdom),  and  that  of  the  exports  £720,136  (£301,477  to  the 
United  Kingdom),  £715,304  worth  being  produce  of  the  colony. 
The  customs  collected  during  the  year  1878  amounted  to  £118,306, 
being  an  increase  of  about  £4000  on  the  previous  year.  According 
to  the  returns  for  1877  the  principal  exports  were  tin  ore  (value 
£61,765),  tin  (£20,886),  bark  (2086  tons  £13,410),  fruit  (138,685 
bushels,  £44,001),  jam  (3,742,341  ft,  £100,009),  hops  (696,048  lb, 
£36,457),  sperm-oil  (450  tons,  £33,410),  rabbit  skins  (58,781  dozen, 
£5072),  timber,  shingles,  railings,  &c.  (£351,851),  and  wool 
(£299,614).  The  principal  imports  are  sugar,  tea,  oil,  toljacco, 
live  stock,  machinery,  spirits  and  wine,  boots  and  shoes,  wearing 
apparel,  ironmongery  and  cutlery,  glass  and  china-ware,  books  and 
statiojiery,  saddlery,  manure,  drugs,  &c.  The  first  newspaper  was 
published  in  Hobart  Town  in  1810.  There  are  now  (1880)  two 
oailies,  one  weekly,  and  four  monthlies.  During  the  summer  season 
the  city  is  a  favourite  resort  of  Australian  tourists  attracted  hy  the 
comparative  coolness  of  the  climate.  The  mean  temperature  for 
35  years  was  55'41°  F;ihr. ;  and  in  the  same  period  the  barometer 
at  ft  temperature  of  32°  has  registered  an  average  of  29 '82  inches. 

IIOBBEMA,  Meyndeet  (c.  1638-1709),  the  greatest 
landscape  painter  of  the  Dutch  school  after  Ruysdael, 
lived  at  Amsterdam  in  the  second  half  of  the  17th  cen- 
tury. His  merit  has  been  but  r'ecently  recognized,  whence 
the  obscurity  in  which  his  life  remains.  Nothing  is 
more  disappointing  than  to  find  that  in  Hobbema's  case 
chronology  and  signed  pictures  substantially  contradict 
each  other.  According  to  the  latter  his  practice  lasted 
from  1650  to  1689  ;  according  to  the  former  Lis  birth 
occurred  in  1638,  his  death  as  late  as  1709.  That 
no  attempt  has  yet  been  made  to  reconcile  these  con- 
tradictions is  strange.  It  is  perfectly  clear  that  if 
the  masterpiece  of  the  late  Bredel  collection,  called  A 
Wooded  Stream,  honestly  bears  the  date  of  1 650,  or  The 
Cottages  under  Trees  of  the  Ford  collection  the  date  of 
1652,  the  painter  of  these  canvases  cannot  be  Hobbema, 
whose  birth  took  place  in  1638,  unless  indeed  we  admit 
that  Hobbema  painted  some  of  his  finest  works  at  the 
age  df  twelve  or  fourteen.     No  doubt,  as  regards  signa- 


tures, there  is  much  in  Hobbema's  creations  to  excite 
suspicion.  For  a  considerable  period  it  was  profitable  to 
pass  Hobbemas  as  Ruysdaels,  and  the  name  of  the  lesser 
master  was  probably  erased  from  several  of  his  productions. 
When  Hobboma's  talent  "was  recognized,  the  contrary  pro- 
cess was  followed,  and  in  this  way  the  name,  and  perhaps 
fictitious  dates,  reappeared  by  fraud.  It  is  difficult  to 
account  for  the  discrepancies  of  pictures  and  chronology 
by  any  other  cause.  Yet  this  leaves  unexplained  why 
dates  as  well  as  names  should  have  been  forged.  An 
experienced  eye  will  note  the  differences  which  occur  in 
Hobbema's  signatures  in  such  well  known  examples  as 
adorn  the  galleries  of  London  and  Rotterdam,  or  the 
Grosvenor  and  Van  der  Hoop  collections.  The  dates  can 
only  be  tested  by  chemical  means.  Meanwhile,  we  must 
be  content  to  know  that,  if  the  question  of  dates  could  be 
brought  into  accordance  with  records  and  chronology,  the 
facts  of  Hobbema's  life  would  be  as  follows.  Meyndert 
Hobbema  was  married  at  the  age  of  thirty  to  Eeltije  Vinck 
of  Gorcum,  in  the  Oudekerk  or  old  church  at  Amsterdam, 
on  the  2d  of  November  1668.  Witnesses  to  the  marriage 
were  the  bride's  brother  Cornelius  Vinck  and  Jacob 
Ruysdael.  We  might  suppose  from  this  that  Hobbepaa 
and  Euysdacl,  the  two  great  masters  of  landscape,  were 
united  at  this  time  by  ties  of  friendship,  and  accept  the 
belief  that  the  former  was  the  pupil  of  the  latter.  Yet 
even  this  is  denied  to  us,  since  records  tell  us  that  there 
were  two  Jacob  Ruysdaels,  cousins  and  contemporaries,  at 
Amsterdam  in  the  middle  of  the  1 7th  century — one  a  frame- 
maker,  the  son  of  Solomon,  the  other  a  painter,  the  sod 
of  Isaac  Ruysdael.  Of  Hobbema's  marriage  there  came 
between  1668  and  1673  four  children.  In  1704  Eeltije 
died,  and  was  buried  in  the  pauper  section  of  the  Leyden 
cemetery  at  Amsterdam.  Hobbema  himself  survived  till 
December  1709,  receiving  burial  on  the  14th  of  that  month 
in  the  pauper  section  of  the  Westerkerk  cemetery  at 
Amsterdam.  Husband  and  wife  had  lived  during  their 
lifetime  in  the  Eozengracht,  at  no  great  distance  from 
Rembrandt,  who  also  dwelt  there  in  his  later  and  impov- 
erished days.  Rembrandt,  Hals,-  Jacob  Ruysdael,  and 
Hobbema  were  in  one  respect  alike.  They  all  died  in 
misery,  insufficiently  rewarded  perhaps  for  their  toil,  im- 
prudent perhaps  in  the  use  of  the  means  derived  from  theii 
labours.  Posterity  has  recognized  that  Hobbema  and 
Ruysdael  together  represent  the  final  development  of  land- 
scape art  in  Holland.  Their  style  is  so  related  that  we 
cannot  suppose  the  first  to  have  been  unconnected  wilh  the 
second.  Still  their  works  differ  in  certain  ways,  and  their 
character  is  generally  so  marked  that  we  shall  find  little 
difficulty/  in  distinguishing  them,  nor  indeed  shall  we 
hesitate  in  separating  thdfee  of  Hobbema  from,  the  feebler 
productions  of  his  imitators  and  predecessors — Isaac 
Ruysdael,  Rontbouts,  De  Vries,  Dekker,  Looten,  Verboom, 
Du  Bois,  Van  Kessel,  Van  der  Hagen,  ever.  Philip  de 
Koningk.  In  the  exercise  of  his  craft  Hobbema  was 
patient  beyond  all  conception.  It  is  doubtful  whether  any 
one  ever  so  completely  mastered  as  he  did  the  still  life  of 
woods  and  hedges,  or  mills  and  pools.  Nor  can  we  believe 
that  ho  obtained  this  mastery  otherwise  than  by  ccmstantly 
dwelling  in  the  same  neighbourhood,  say  in  Gueldcrs  or 
on  the  Dutch  Westphalian  border,  where  day  after  day  he 
might  study  the  branching  and  foliage  of  trees  and  under- 
wood embowering  cottages  and  mills,  under  every  variety 
of  light,  in  every  shade  of  transparency,  in  all  changes  pro- 
duced by  the  seasons.  Though  his  landscapes  are  severely 
and  moder.aiely  toned,  generally  in  an  olive  key,  and  often 
attuned  to  a  puritanical  grey  or  russet,  they  surprise  us,  not 
only  by  the  variety  of  their  leafage,  but  by  the  finish  of 
their  detail  as  well  as  the  boldness  of  their  touch.  With 
astonishing  subtlety  light  is  shown  penetrating  cloud,  and 
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fllamlnatiujj,  sometimes  transiently,  Bomctimes  steadily, 
different  portions  of  the  ground,  shining  tbrougli  loaves 
upoo  other  leaves,  and  multiplying  in  an  endless  way  the 
cransparency  of  the  picture.  If  the  chance  be  givea  hini 
be  mirrors  all  these  things  in  the  still  pool  near  a  cottage, 
the  reaches  of  a  sluggish  river,  or  tho  swirl  of  the  stream 
that  feeds  a  busy  milL  The  same  spot  will  fnrnisli.  htm 
with  several  pictures.  One  mill  gives  hun  repeated  oppor- 
tunities of  charming  oar  eye ;  and  thiSv  wonderful  artist, 
who  is  only  second  to  Kuysdael  becaose  he  had  not 
Ruysdael's  versatility  and  did  not  extend  his  study  equally 
to  downs  and  rocky  eminences,  or  torrents  and  estuaries — 
this  is  the  man  who  lived  penuriously,  died  poor,  and  left 
00  trace  in  the  artistic  annals  of  his  country  !  It  has  been 
jaid  that  Hobbema  did  not  paint  his  ovrn  figures,  but 
transferred  that  duty  to  Adrian  van  de  Veldc,  Lingelbach, 
Bareadt  Gael,  and  Abraham  Storck.  As  to  this  much  is 
conjecture. 

The  best  of  Hobbcma's  dated  pictures  are  those  of  the  years  1663 
to  1667.  Of  tlie  former,  several  io  the  galleries  of  Brussels  and  St 
Petersburg,  and  one  in  the  Holford  collection,  are  celebrated. 
Ajiother  was  shown  as  the  property  of  Lord  Hatherton  at  Jlan- 
efacstcr.  Of  1665  fine  specimens  are  in  the  Grosvenor  gallery  and 
the  collection  of  Sir  R.  Wallace.  Of  seven  pieces  in  the  National 
Gallerj',  including  the  Avenue  at  Middelbainis,  which  some  assign 
to  1689,  two  are  dated  1667.  A  sample  of  the  last  of  these  years  Ls 
»lso  in  the  Fitzwilliam  museum  at  Cambridge.  The  value  of  Hob- 
bema's  pictures  may  be  gathered  from  this  that  tho  Watermill 
bought  from  the  Schneider  collection  in  1876  for  the  Antwerp 
museum  cost  100,000  francs  (£4000),  whilst  a  smaller  landscape 
in  the  Hodshen  sale  at  Amsterdam  was  knocked  down  to  Sir  K. 
Wallace  for  49,500  florins,  or  ^£4300.  The  Brussels  gallery  also 
bought  a  Hobbema  in  1874  for  60, 000  francs.  Amongst  the  master- 
pieces ill  private  hands  in  England  may  be  noticed  two  land- 
scapes iu  Bnckinsham  palace,  one  belonging  to  Lord  Overston'e, 
two  to  the  Earl  of  Ellesmere,  and  one  to  Mr  Walter  of  Bearwood. 
On  the  Continent  we  register  a  Wood  in  the  Berlin  gallery,  a  Forest 
htlonging  to  tho  duchess  of  Sagan  in  Paris,  and  a  Glade  in  the 
Louvre.  There  are  other  fine  Hobbemas  in  the  Arcnberg  gallery  at 
Brussels  and  the  Belvedere  at  Vienna,  (J.  A.  C.) 

HOBBES,  THOiiAS  (158S-3679),  was  bora  at  Westport, 
»djoining  (now  forming  part  of)  Malmesbury,  in  North 
SVilts,  on  Good  Friday,  the  5lh  cf  April  1588,— brought 
prematurely  into  the  world  through  his  mother's  fright  at 
the  rumours  of  the  coming  Spanish  Armada.  His  father 
vas.  vicar  of  Charlton  and  Westport,  an  illiterate  and 
eholeric  man,  who  is  said  to  have  got  into  trouble  later  on 
by  quarrelling  with  a  rival  at  the  church  door,  and  been 
forced  to  decamp,  leaving  his  three  children  (of  whom 
Thomas  was  second)  to  the  charitable  care  of  an  eider 
brother,  a  flourishing  glover  in  Malmesbury.  Hobbes  was 
put  to  school  at  Westport  church  at  the  age  of  four,  passed 
to  the  Malmesbury  school  at  eight,  and  was  taught  again  in 
Westport  later,  at  a  private  school  kept  by  a  young  man 
named  Kobert  Latimer,  fresh  from  Oxford  and  "  a  good 
Greciaii."  He  had  begun  Latin  and  Greek  early,  and 
under  Litlmer  made  such  progress  as  to  ba  able  to  translate 
the  Medea  of  Euripides  into  Latin  iambic  verse  before 
he  was  fourteen.  About  the  age  of  fifteen  he  was  sent 
to  Oxford  by  his  uncle  and  entered  at  Magdalen  Hall,  which 
had  just  been  put  on  an  independent  footing,  after  being 
first  a  grammar  school  in  connexion  with  the  great  f  cunda- 
tion  of  ilagdalen  College  and  then  governed  as  a  hall  by 
one  of  the  coUege  fellows.  While  Hobbes  was  there  as  a 
student  the  first  principal  of  Magdalen  Hall,  Dr  John 
Hussee,  gave  way  to  a  second,  Dr  John  Wilkinson,  who  is 
noted  as  having  ruled  strongly  in  the  interest  of  the 
Calvinistic  party  in  the  university;  and  this  fact,  with 
other  circumstances  in  the  Oxford  life  of  the  time,  makes  it 
not  improbable  that  the  destined  foe  of  tho  Puritan  Kevolu- 
tion  was  thus  early  led  to  mark  the  aggressive  Puritan 
spirit.  For  the  rest,  Oxford  did  no  mora  to  train  Hobbes's 
mind  for  his  future  philosophical  work  than  the  decayed 
scholastic  regimen  of  the  universities  in  that  age  was  able 


to  do  for  any  olher  of  the  active  spirits  that  then  began  in 
different  countines  to  open  the  modern  era  of  thought  and 
inquiry.  We  have  from  himself  a  lively  record  of  his 
experc3!ice  and  pursuits  as  a  student  ( Vit.  carm.  exp.,  p. 
Ixsxv,),^  which,  though  penned  in  extreme  old  age,  may  be 
taksn  as  sufficiently  •tnistworthy.  In  this  he  tells  how  he 
was  eet  to  leftrn  "  Barbara,  Gelarent,"  but,  when  he  had 
ebv,iy  taken  in  the  doctrine  of  figures  and  moods,  he  put  it 
aside  and  would  prove  things  only  to. his  own  way ;  how  he 
theii  heard  aibont  bodies  as  consisting  of  matter  and  form,  as 
throwing  off- species  of  themselves  for  perception,  and  as 
moved  by  sympathies  and  antipathies,  with  much  else  of  a 
like  sort, all  beyond  his  comprehension;  and  how  he  therefore 
turned  to  things  more  congenial,  took  up  his  old  books 
again,  fed  his  mind  on  maps  and  charts  of  eartli  and  sky, 
traced  the  sun  in  his  path,  followed  Drake  and  Cavendiili 
girdling  the  main,  and  gazed  with  delight  upon  pictured 
haunts  of  men  and  wonders  of  unknown  lands.  Yery 
characteristic  in  this  account  is  the  interest  in  men  and 
things,  and  the  disposition  to  cut  through  questions  in  the 
schools  after  a  trenchant  fashion  of  his  own.  We  may  also 
believe  that  he  was  little  attracted  by  the  scholastic  learning, 
and  only  should  err  if  we  took  his  words  as  evidence  of  a 
precocious  insight  into  its  weakness.  The  truth  probably 
is  that,  finding  kimsolf  left  at  Oxford  very  much  to  his 
own  devices,  he  took  no  particular  interest  ia  studies  which 
there  was  no  risk  in  neglecting,  and  thought  as  little  of 
rejecting  as  of  accepting  the  traditional  doctrines.  He  adds 
that  he  took  his  degree  at  the  proper  time ;  but  in  fact, 
upon  any  computation  and  from  whatever  cause,  he  re- 
mained at  Magdalen  Hall  five,  instead  of  the  required  four, 
years,  not  being  admitted  as  bachelor  till  February  5,  1608. 
In  the  same  year,  shortly  after  leaving  th«  univer- 
sity, Hobbes  was  recommended  by  V/ilkinson  as  tutor 
to  the  son  of  William  Cavendish,  baron  of  Hardwick, 
and  thus  began  a  connexion  with  a  great  and  powerful 
family  that  ended  only  with  his  life.  Twice  it  was  loosened — 
once,  for  a  short  time,  after  twenty  years,  and  again,  for  a 
longer  period,  during  theCivil  War— but  it  never  wasbroken, 
and  during  more  than  fifty  years,  to  the  credit  alike  of  him 
and  his  patrons,  it  was  of  the  closest  character.  William 
Cavendish,  second  son  of  the  famous  "  Bess  of  Hardwick  " 
by  the  second  of  her  four  marriages,  had  just  by  the  favour 
of  King  James  obtained  his  barony,  before  being  advanced, 
a  few  years  later,  to  the  earldom  of  Devonshire.  His  son, 
the  heir  to  a  name  thus  rising  as  well  as  to  a  great  fortune, 
was  hardly  younger  than  Hobbes,  and  was  indeed  already 
married,  a  few  months  before,  at  the  instance  of  the  king,  who 
made  up  the  match,  to  the  only  daughter  of  the  Scottish 
Lord  Bruce  of  Kinloss,  though  by  reason  of  the  bride's  age, 
which  was  only  twelve  years,  the  pair  had  no  establish- 
ment for  some  time  to  come.  In  the  circumstances 
Hobbes  was  companion  rather  than  tutor  (before  becoming 
secretary)  to  young  Cavendish  ;  and,  growing  soon  greatly 
attached  to  each  other,  they  were  sent  abroad  together  on 
the  grand  tour  in  IGIO.  How  long  they  were  gone  upon 
this  journey,  which  lay  through  France,  Germany,  and 
Italy,   is   not  known  :  but   it   was  long  enough   to  give 

'  There  are  three  accounts  of  Hobbes's  life,  first  published  together 
in  1681,  two  years  after  his  death,  by  R.  B.  (Richard  Blaekbume,  a 
friend  of  Hobbes's  admirer,  John  Aubrey),  and  reprinted,  mth  com- 
plimentary verses  by  Cowley  and  others,  at  the  beginning  of  Sir  W. 
MoleswortU's  collection  of  the  ia/in  Works:— (\)  T.  H.  Malmeah.  Vita 
(pp  xiii.-xxi.),  written  by  Hobbes  himself,  or  (as  also  reported) 
by  T.  Rymer,  at  his  dictation  ;  (2)  Vitw  Jfobbiance  Auctariutit 
(pp.  xxii.  Ixxx.),  turned  into  Latin  from  Aubrey's  English;  (3) 
T.  If.  Malnustb.  Vita  carmine  expressa  (pp.  Ixxxi.-xcix. ),  written 
by  Hobbes  at  the  age  of  eighty-four  (first  published  by  itself  in 
1680).  Tl  e  Life  of  Mr  T.  H.  of  Malmcsbtirie,  printed  among 
the  L'tcs  of  Eminent  Men,  in  1813,  from  Aubrey's  papers  in  the 
Bodleian,  &c.  (vol.  ii.  pt.  ii.  pp.  593-637),  contains  some  interesting 
pai-ticulars  not  found  in  the  Auctarivx"- 
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HobBc3  the  opportunity  of  acquiring  a  moderate  kuowledgo 
of  French  and  Italian ;  and  he  did  not  return  without 
having  received  a  distinct  mental  impulse  that  had  a  lasting 
effect  on  hia  life.-  The  real  intellectual  activity  of  that 
time  (still  more  than  five  and  twenty  years  before  the 
definite  inauguration  of  modern  philosophy  by  Descartes's 
Discourse  on  Method  in  1G37)  vpas  in  the  newly  enlarged  if 
not  newly  opened  domain  of  physical  science  ;  and  Hobbes 
was  little  prepared  by  his  juvenile  training  to  understand 
the  achievements  of  Galileo  and  Kepler,  if  he  heard  any- 
thing of  them.  But  he  had  had  a  little  modicum  of 
scholastic  philosophy  retailed  to  him  at  Oxford  ;  and  now, 
wherever  he  went,  he  could  hear  pothing  but  words  of  scorn 
poured  upon  all  such  learning.  How  it  had  come  to  pass 
that  the  scholastic  way  of  thinking,  once  so  dominant,  was 
thus  discredited  at  the  hands  alike  of  revolutionary  thinkers 
such  as  Bruno,  of  scientific  workers  like  Galiko,  and  of 
men  of  the  world  like  Montaigne,  he  could  not  know. 
Accordingly,  it  seems  that  at  first  he  was  more  dismayed  to 
find  that  the  only  knowledge  to  which  he  could  pretend 
was  laughed  at  by  people  whom  he  did  not  understand, 
than  pleased  to  be  furnished  with  such  an  excuse  for  his 
own  youthful  indifference  to  its  value.  It  was  not  long, 
however,  before  he  yielded  to  the  stream.  He  was  not  yet 
able  to  strike  out  a  new  line  of  thought,  and  so  (like 
Descartes)  rise  above  the  misconceptions  mingled  with  the 
general  aversion  from  scholasticism,  amounting  to  a  neglect 
of  all  philosophy.  He  had  but  sufficient  force  of  mind  to 
wish  to  be  seen,  like  others,  at  work  upon  something  else. 
The  line  he  should  take  could. hardly  be  doubtful;  he  had 
nothing  to  fall  back  upon  except  his  Latin  and  Greek.  He 
was  no  longer  so  familiar  with  them,  but  it  was  still  open 
to  him  to  become  a  scholar  ;  nor  in  the  age  of  Scaliger  and 
Casaubon  was  there  any  lack  of  ambition  in  making 
classical  study  the  occupation  of  a  life.  The  resolution 
was  made  when  he  returned  home,  if  not  earlier,  and  made 
in  a  determined  spirit ;  but  when  after  many  years'  labour 
he  had  made  himself  a  scholar,  his  true  work  waa  still  to  lie 
all  before  him. 

Hobbes's  period  of  scholarly  acquirement  lasted  till 
1628,  and  had  as  its  immediate  outcome  a  translation  of 
Thucydides.  In  Derbyshire  or  in  London,  with  his  young 
master,  he  had  abundant  leisure  and  easy  access  to  books, 
and  he  went  carefully  through  the  classical  poets  and  his- 
torians, reading  critically  with  the  help  of  commentators, 
and  at  the  same  time  bent  on  acquiring  (as  if  for  future 
use)  a.  good  Latin  style,  clear  and  easy  to  read,  because 
fitting  words  to  thoughts.  Among  all  the  ancient  writers 
Thucydides  attracted  him  most,  and  he  seems  to  have  set 
himself  early  to  the  work  of  translation,  wishing  others  to 
share  in  the  pleasure  and  instruction  he  derived  from  his 
favourite's  pages.;  But  when  he  had  finished  his  work  he 
kept  it  lying  by  him  for  years,  being  no  longer  so  sure  of 
finding  appreciative  readers ;  and  when  he  did  send  it  forth 
at  last,  in  1628,  he  was  fain  to  be  content  with  "  the  few 
and  better' sort. "1     That  he  was  finally  determined  to  pub- 


'  Tlie  translation,  under  tlie  l\lU£:ght  Books  of  the  Pdoponnesiaii 
\War,  written  by  Thucydides  the  son  of  Olorus,  interpreted  with  faith 
and  diligence  immediately  out  of  tlie  Greek  by  Thomas  Hobbes,  secre- 
tary to  the  late  Earl  of  Devonshire,  appeared  in  1628  (given  also  as 
1629),  after  the  death  of  the  earl,  to  whom  touching  refertnce  is  made 
in  the  dedication.  It  reappeared  in  1634,  with  the  date  of  the  dedi- 
cation altered,  as  if  then  newly  written.  Though  Hobbes  claims  to 
have  performed  his  work  "  with  much  more  diligence  than  elegance," 
his  version  is  remarkable  as  a  piece  of  English  writing,  .but  is  by  no 
means  accurate.  It  fills  vols.  viii.  and  ix.  in  Molesworth's  collection 
(11  vols.,  including  index  vol.)  of  Hobbes's  English  Works  (London, 
Bohn,  1339-45).  The  volumes  of  this  collection  will  here  be  cited  as 
E.  W.  Molesworth's  collection  of  the  Latin  Opera  Philosophica  (5 
vols.,  1839-45)  will  be  cited  as  L.  W.  The  five  hundred  and  odd 
Latin  hexameters  under  the  title  De  Mirabilibus  Pecci  (L.  W.,  v. 
323-40),  giving  an  account  of  a  short  eicursioa  frpm  CbatSWOrth  to 


lication  by  the  political  troubles  of  the  year  1628  may  be 
regarded  as  certain,  not  only  from  his  own  express  declara- 
tion at  a  later  time  {Vit.  carm.  exp.),  but  also  from  unmis- 
takable hints  in  the  account  of  the  life  and  work  of  his 
author  prefixed  to  the  translation  on  its  appearance.  1628 
was  the  year  of  the  Petition  of  Right,  extorted  by  tho 
popular  leaders  from  a  reluctant  king  in  the  third  parlia- 
ment he  had  tried  within  three  years  of  his  accession ;  and, 
in  view  of  Hobbes's  later  activity,  it  is  very  significant  that 
just  then  he  should  come  forward,  at  the  mature  ago  of 
forty,  with  his  version  of  the  impressive  story  of  tho 
Athenian  democracy  as  the  first  production  of  his  pen. 
Nothing  else  is  known  of  his  doings  before  1C2S,  except 
that  through  his  connexion  with  young  Cavendish,  who 
from  about  the  year  1619  became  an  important  social  and 
political  figure,  he  had  relations  with  literary  men  of  note 
like  Ben  Jonson,  and  also  with  the  two  philosophical 
thinkers  who  before  himself  rendered  the  English  name 
illustrious  in  the  17th  century — Bacon  and  Lord  Herbert  of 
Cherbury.  If  he  never  had  any  sympathy  with  Herbert's 
intuitionalist  principles  in  philosophy,  he  was  no  less  eager) 
as  he  afterwards  showed,  than  Herbert  to  rationalize  in 
matters  of  religious  doctrine,  so  that  he  may  with  the  same 
reason  be  called  the  second  of  the  English  deists  as  Herbert 
has  been  called  the  first.  With  Bacon  there  is  evidence  ol 
his  having  been  so  intimate  (Aubrey's  Lives,  pp.  222,  602] 
that  it  is  not  surprising  that  some  writers  have  been  betrayed 
into  describing  him  as  the  disciple  and  follower  of  the  great 
Instaurator.  The  facts  as  recorded,  however, — that  he  used 
sometimes  to  walk  with  Bacon  at  Gorhambury,  and  would 
jot  down  with  exceptional  intelligence  the  eager  thinker's 
sudden  "  notions,"  also  that  he  was  employed  to  make  the 
Latin  version  of  some  of  the  Essays, — prove  nothing  of  the 
sort,  when  weighed  against  his  own  disregard  of  all  Bacon's 
most  characteristic  principles,  and  the  other  evidence  that 
the  impulse  to  independent  philosophical  thinking  came  to 
him  not  from  Bacon,  and  not  till  some  time  after  Bacon's 

death  in  1626.2  

So  far  as  we  have 'any  positive  evidence,  it  waa 
not  before  the  year  1629  that  Hobbes  first  entered 
on  the  path  of  philosophical  inquiry  ;  and  meanwhile  a 
great  change  had  been  wrought  in  his  outer  life.  Hia 
friend  and  master,  after  only  about  two  years'  tenure  of 
the  earldom,  fell  a  sudden  victim  to  the  plague  in  June 
1628;  and  the  affairs  of  the  Devonshire  family  having 
become  greatly  disordered  by  lavish  expenditure,  the 
widowed  countess  was  left  with  the  task  of  righting 
them  in  the  boyhood  of  the  third  earl.  Hobbes  went  on 
for  a  time  living  in  the  household  ;  but  his  services  were 
no  longer  in  demand  as  before,  and,  remaining  inconsolable 
under  his  personal  bereavement,  he  sought  distraction,  in 
1629,  in  another  engagement  which  took  him  abroad  as 
tutor  to  the  son  of  Sir  Gervase  Clifton,  of  an  old  Notts 
family.  This,  his  second,  sojourn  abroad  appears  to  have 
been  spent  chiefly  in  Paris,  and  the  one  important  fact 
recorded  of  it  is  that  he  then  first  began  to  look  into  Euclid, 
Sojourn  and  engagement  came  to  an  end  together  in  1631, 
when  he  was  recaUed  to  trp.ia  the  young  earl  of  Devonshire, 
now  thirteen  years  old,  as  he  never  had  had  an  opportunity 
of  training  the  boy's  father.     In  the  course  of  the  next 

view  the  seven  wonders  of.  the  Derbyshire  Peak,  were  written  before 
1628  (in  1626  or  1627),  though  not  published  till  1636.  A  later 
edition,  in  1678,  included  .in  English  version  by  another  hand. 

'  Hobbes,  in  minor  works  dealing  with  physical  questions  [L.  W., 
iv.  p.  316;  E.  W.,  vii.  p.  112),  makes  two  incidental  references  to 
Eacon'a  writings,  but  never  mentions  Bacon  as  he  mentions  Galileo, 
Kepler,  Harvey,  and  others  (De  Corpore,  ep.  ded.),  among  the  lights 
of  tho  century.  The  word  "  Induction,"  which  occurs  in  only  three  or 
four  passages  throughout  all  his  works  (and  these  again  minor  ones), 
is  never  used  by  him  with  the  faintest  reminiscence  of  the  import 
assigned  to  it  by  Bacon ;  and,  as  will  bo  seen,  be  had  nothing  but 
scorn  for  exsezivuntal  work  in  physics. 
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scveu  yeais  Hobbes  took  Lis  young  pupil  over  rlictonc,' 
logic,  astronomy,  and  the  principles  of  law,  with  other  sub- 
jects. Most  probably  their  life  for  the  first  three  years 
was  ia  Derbyshire,  till  they  went  abroad  in  the  middle  of 
1634.  They  remained  away  till  the  spring  of  163",  and 
Hobbes  went  over  much  the  same  ground  as  in  Lis  first 
journey,  but  now  iu  a  very  different  frame  of  mind.  His 
head  was  now  full  of  the  thought  of  motion  in  nature,  and 
whenever  he  could  meet  with  the  philosophical  speculators 
or  scientific  workers  who  were  then  with  a  new-born  ardour 
seeking  for  a  clue  to  the  secret  of  the  physical  world,  none 
so  forward  to  consort  with  them  as  he.  He  was  still  in 
time  to  pay  Lis  respects  to  the  aged  Galileo,  for  whom  he 
conceived  and  ever  retained  the  warmest  admiration  ;  and 
on  the  way  homewards  he  spent  no  less  than  eight  months 
in  daily  converse  with  the  members  of  a  bjsy  scientific 
circle  in  Paris,  held  together  by  the  genial  influence  of  the 
Five  Mersenne.  From  that  time  (the  winter  of  1636-7) 
he  too,  as  he  tells  us,  was  numbered  among  philosophers. 

It  is  not  impossible  to  trace  a  little  more  exactly  the  steps  by 
which  Hobbes  reached  this  consummation  when  he  was  just  touch- 
ing his  fiftieth  year.  There  can  be  no  doubt,  it  seems,  that  his 
introduction  to  Euclid  took  place  in  1629,  and  according  to  Aubrey, 
who  tells  the  story  with  a  quaint  dramatic  vigour  {Lives,  p.  604), 
the  introduction  was  quite  accidental.  Euclid's  manner  of  proof 
was  as  a  revelation  to  him,  and  it  became  the  model  for  his  own 
way  of  thinking  upon  all  subjects  ever  after  ;  nor  was  he  content 
till  he  too  could  be  seen  at  work  solving  questions  of  geometry  with 
as  much  confidence  as  if  ho  had  been,  like  Descartes,  an  accom- 
plished mathematician  from  his  boyhood.  It  is  less  easy  to  deter- 
mine when  he  awoke  to  an  interest  in  the  physical  doctrine  of 
motion.  The  story  told  by  himself  {Vit.,  p.  xx.)  is  that,  being 
struck  one  day  in  a  company  of  learned  men  by  the  question,  What 
is  sense  ?  which  some  one  asked  and  nobody  could  answer,  he  fell  to 
thinking  often  on  the  subject,  till  it  suddenly  occurred  to  him  that 
if  bodies  and  their  internal  parts  were  at  rest,  or  were  always  in  the 
same  state  of  motion,  there  could  be  no  distinction  of  anything, 
and  consequently  no  sense  ;  the  cause  of  all  things  must,  therefore, 
he  presumed,  be  sought  in  diversity  of  movements,  and  starting 
from  this  principle  he  was  driven  to  geometry  for  insight  into  the 
ground  and  modes  of  motion.  Unfortunately  no  date  or  place  is 
given ;  but  if  it  may  be  supposed  that  he  must  already  have  known 
something  of  geometry  to  understand  its  bearing  on  the  study  of 
motion,  the  scene  or  at  least  the  conclusion  to  which  it  led  should 
bo  referred  to  some  time  after  his  casual  introduction  to  Euclid.  It 
is  even  suggested  in  one  or  two  of  the  biographical  narratives  that 
the  new  mental  advance  was  not  made  till  the  time  of  the  third 
journey.  Nothing  is  said,  howevet,  which  should  exclude  another 
account,  that  on  the  third  journey  he  began  to  study  the  doctrine 
of  motion  more  seriously,  being  interested  in  it  before  ;  and  as  he 
claims  more  than  once  {L.  W.,  v.  p.  303  ;  E.  W.,  vii.  p.  463)  to 
have  explained  light  and  sound  by  a  mechanical  hypothesis  as  far 
back  as  1630,  the  company-scene  (which  is  more  likely  to  have 
occ.un'ed  abroad  than  in  England)  and  the  sudden  inspiration  may 
pcihaps  more  safely  be  assigned  to  the  time  of  the  second  journey. 
But  it  was  not  till  the  third  journey  that  the  ne^v  interest  became 
an  overpowering  passion,  and  the  **  philosopher"  was  on  his  way 
home  before  he  had  advanced  so  far  as  to  conceive  the  scheme  of  a 
system  of  thought  to  the  elaboration  of  which  his  life  should  hence- 
forth be  devoted. 

Hobbes  was  able  to  carry  out  his  plan  in  some  twenty  years  or 
more  from  the  time  of  its  conception,  but  the  execution  was  so 
broken  iu  upon  by  the  dire  political  events  that  happened  from  the 
year  1637,  and  became  so  complicated  with  other  labours,  that  its 
stages  can  hardly  be  Tollowed  without  sonte  previous  understand- 
ing of  the  relations  of  the  parts  of  the  scheme,  a?  there  is  reason 
to  believe  they  were  sketched  out  from  the  beginning.  And 
there  is  the  more  need  for  some  preliminary  statement  because  at 
least  one  of  the  parts — the  doctrine  of  Man — is  far  more  effectively 
wa-ought  out  in  other  works  than  in  the  treatise  De  Ilomine,  which 
professes  to  contain  the  formal  exposition  of  it.  Hobbes's  notion 
was  that  the  whole  body  of  philosophical  truth  should  be  disposed 
in  three  sections,  dealing  progressively  with  Body,  Man,  and  State 
or  Society.  An  anxious  political  observer  before  he  became  a 
philosopher,  he  was  supremely  interested  in  the  problem  of  cou- 

ll  •  Tlie  free  English  abstract  of  Aristotle's  Rhetoric,  published  in 
1631,  after  Hobbes's  death,  as  Tlie  Whole  Art  of  Rhetoric  (E.  IK.,  vi. 
pp.  423-.'ilO),  con-esponds  with  a  Latin  version  dictated  to  his  young 
pnpil.  Among  Hobbes's  papers  preserved  at  Hardwick,  where  he 
died,  there  remains  the  boy's  dictatiou-book,  interspersed  with  head- 
iB^j  examples,  &.c.,  in  Hobbes's  hand, 
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duel ;  but  the  philosopher  could  not  be  satisfied  till  the  foundations 
of  settled  social  life  were  based  deep  in  the  constitution  of  liuman 
nature  ;  and  his  new  iihilosojdiical  insight  revealed  to  him  the  need 
and  the  possibility  of  ijitirpretiiig  tlie  facts  of  human  nature  by 
what  had  begun  to  be  known  of  physical  nature  generally.  Ho 
would  therefore  first  work  out,  in  a  separate  treatise  Dc  Corporc,  a 
systematic  doctrine  of  liody,  showing  how  jibysical  phenoineua 
were  universally  explicable  in  terms  of  motion,  as  motion  or 
mechanical  action  was  now  (through  Galileo  and  others)  understood, 
— the  theory  of  motion  being  applied  in  the  light  of  mathematical 
science,  after  quantity,  the  subject-matter  of  mathematics,  had  been 
duly  considered  in  its  place  among  the  fundamental  conceptions  of 
philosoi'hy,  and  a  clear  indication  had  been  given,  at  first  starting, 
of  the  logical  ground  aud  method  of  all  philosojdiical  inquiiy.  He 
would  then  single  out  Man  from  the  rc.ilin  of  nature,  and,  in  a 
treatise  Dc  Jlonu'nc,  show  what  specific  bodily  motions  were  in- 
volved in  the  production  of  the  peculiar  pher.omena  of  sensation  and 
knowledge,  as  also  of  the  affections  and  passions  thence  resulting, 
whereby  man  came  into  relation  with  man.  Finally  he  would  con-  ' 
sidcr,  in  a  clowning  treatise  Dc  Cive,  how  men,  being  naturally 
rivals  or  foes,  were  moved  to  enter  into  the  better  relation  of  j 
Society,  and  demonstr.-ite  how  this  grand  and  beneficent  fiioduct  of 
human  wit  must  be  regulated  if  men  were  not  to  fall  back  into  J 
brutishnessand  misery.  Such,  in  briefest  summ.ary,  was  the  scheme 
conceived,  at  a  time  of  new  intellectual  expansion,  with  reference 
to  a  threatening  movement  of  social  upheaval.  W'c  are  now  to  seo 
how  it  fared  in  the  execution. 

Hobbes  came  home,  in  1637,  to  a  country  seething  with 
discontent.  The  reign  of  "  Thorough  "  was  collapsing,  and 
the  forces  pent  up  since  1629  were  soon  to  rend  the  fabric 
of  the  English  state  to  pieces.  In  February  Hampden's 
case  began  to  be  tried ;  in  July  broke  out  the  Edinburgh 
riot  over  Laud's  prayer-book  ;  next  year  was  formed  the 
Solemn  League  and  Covenant;  the^year  after  the  rebel 
Scots  had  the  king  at  their  mercy  in  the  open  field  ;  and 
finally,  in  the  spring  of  1640,  with  a  new  prospect  of  war, 
Charles  had  no  resource  left  but  once  more,  after  eleven 
years  of  personal  rule,  to  call  a.  parliament.  Such  a  rush 
of  events  was  but  too  likely  to  overpower  Hobbes's  resolu- 
tion to  work  up  to  social  problems  from  abstract  questions 
of  body  and  space  and  motion,  and  there  is  clear  evidence 
that  he  was  soon  distracted  from  the  orderly  execution  of 
his  philosophic  plan.  The  Short  Parliament,  as  he  tells  us 
himself  at  a  later  time  {£.  IF.,  iv.  p.  414),  was  not  dis- 
solved, iu  three  weeks  from  the  time  of  its  meeting,  before 
he  had  ready  "  a  little  treatise  in  English,"  in  which  he 
sought  to  prove  that  the  points  of  the  royal  prerogative 
which  the  members  were  determined  to  dispute  before 
granting  supplies,  "  were  inseparably  annexed  to  the  sove- 
reignty which  they  did  not  then  deny  to  be  in  the  king." 
Now  it  can  be  proved  that  at  this  time  he  had  written 
not  only  his  Hitman  Nature  but  also  his  De  Corpore  Poli- 
tico, the  two  treatises,  though  published  separately  ten  years 
later,  having  been  composed  as  parts  of  one  work  ;^  and 
there  cannot  be  the  least  question  that  together  they  make 
"  the  little  treatise  "  just  mentioned.  We  are  therefore 
to  understand,  first,  that  he  wrote  the  earliest  draft  of  his 
political  theory  some  years  before  the  outbreak  of  the  Civil 
War,  and,  secondly,  that  this  earliest  draft  was  not  written 
till,  in  accordance  with  his  philosophical  conception,  he 
had  established  the  grounds  of  polity  in  human  nature. 
The  first  point  is  to  be  noted,  because  it  has  often  been 
supposed  that  Hobbes's  political  doctrine  took  its  peculiar 
complexion  from  his  revulsion  against  the  state  of  anarchy 
before  his  eyes,  as  he  wrote  during  the  progress  of  the 
Civil  War.  The  second  point  must  be  maintained  against 
his  own  implied,  if  not  express,  statement  some  years 
later,  when  publishing  his  De  Cive  (L.  IF.,  ii.  p.  151), 
that  he  wrote  this  third  part  of  his  system  before  he  had 

'  Among  the  Hardwick  papers  there  is  preserved  a  MS.  copy  of  the 
work,  under  the  title  Elementes  of  Law  Naturall  and  Politique,  with 
the  dedication  to  the  earl  of  Newcastle,  written  in  Hobbes's  own  hand, 
and  dated  May  9,  1640.  This  dedication  was  prefixed  to  the  first 
thirteen  chapters  of  the  work  when  orinted  by  themselves,  under  tb* 
title  Human  Nature,  in  1650. 
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been  able  to  set  down  any  finished  representation  of  the 
fundamental  doctrines  which  it  presupposed.  If  his  philo- 
sophical plans  were  disordered  and  the  doctrine  of  Body 
was  still  in  the  air,  he  had,  in  the  beginning  of  1640, 
written  oat  his  doctrine  of  Man  at  least,  with  almost  as 
much  elaboration  as  it  ever  received  from  him. 

^V^len,  in  six  months  more,  the  Long  Parliament  suc- 
ceeded to  the  Short,  and  set  to  work  at  once  by  sending 
Laud  and  Strafford  to  the  Tower,  Hobbcs,  who  had  become, 
or  thought  ho  had  become,  a  marked  man  by  the  circula- 
tion of  his  treatise  (of  which,  "  though  not  i>rinted,  many 
gentlemen  had  copies  "),  instantly  took  fright  and  hasted 
away  to  Riris.  He  was  now  for  the  fourth  and  last  time 
abroad,  and  did  not  see  England  again  for  eleven  years. 
Apparently  he  remained  the  greater  part  of  the  time  in  or 
about  Paris,  though  he  can  be  traced  to  Eouen  in  1646. 
In  Paris  he  was  welcomed  back  into  the  old  scientific  coterie 
about  Mersenne,  and  forthwith  had  the  task  assigned  him 
of  criticizing  the  MeditatioTis  of  Descartes,  which  had  been 
sent  from  Holland,  before  publication,  to  Mersenne  with 
the  author's  request  for  criticism  from  the  most  different 
points  of  view.  Hobbes  was  soon  ready  with  the  remarks 
that  were  printed  as  "  Third "  among  the  six  (later 
seven)  sets  of  "Objections"  appended,  with  "Replies" 
from  Descartes,  to  the  Meditations,  when  published  shortly 
afterwards  in  1641  (reprinted  in  L.  IF.,  v.  pp.  249-74). 
About  the  same  time  also  Mersenne  sent  to  Descartes,  as  if 
they  came  from  a  friend  in  England,  another  set  of  objec- 
tions which  Hobbes  had  to  offer  on  various  points  in  the 
scientific  treatises,  especially  the  Dioptrics,  appended  by 
Descartes  to  his  Discourse  on  Method  in  1637  ;  to  which 
Descartes  replied  without  suspecting  the  common  author- 
ship of  the  two  sets.  The  result  in  both  cases  was  to  keep 
the  two  thinkers  apart  rather  than  bring  them  together. 
Hobbes  was  more  eager  to  bring  forward  his  own  philoso- 
phical and  physical  ideas,  over  which  he  had  now  been 
brooding  for  ten  years,  than  careful  to  enter  into  the  full 
meaning  of  another's  thought ;  and  Descartes  was  by 
nature  too  jealous,  and  had  become  too  confident  in  his 
hard-won  conclusions,  to  be  able  to  bear  with  this  kind  of 
criticism.  He  was  very  curt  in  his  replies  to  Hobbes's  philo- 
sophical objections,  and  after  a  little  impatiently  broke 
off  all  correspondence  on  the  physical  questions,  writing 
privately  to  Mersenne  (who  had  continued  to  act  as  inter- 
mediary) that  he  had  grave  doubts  of  the  Englishman's 
good  faith  in  drawing  him  into  controversy  (L.  W.,  v.  pp. 
277-307). 

Meanwhile  Hobbes,  however  eager  he  might  be  to  keep 
himself  abreast  of  the  general  philosophical  movement  of 
the  time,  had  his  thoughts  too  full  of  the  political  theory 
which  the  rush  of  events  in  the  last  years  had  ripened 
within  him,  to  be  able  to  settle,  even  in  Paris,  to  the 
orderly  composition  of  his  systematic  works.  Though 
connected  in  his  own  mind  with  his  view  of  human  nature 
and  of  nature  generally,  the  political  theory,  as  he  always 
declared,  could  stand  by  itself.  Also,  while  he  may  have 
hoped  at  this  time  to  be  able  to  add  much  (though  he  never 
did  add  much)  to  the  first  popular  sketch  of  his  doctrine 
of  Man  contained  in  the  unpublished  "  little  treatise,"  he 
might  extend,  but  could  hardly  otherwise  modify,  the  sketch 
he  had  there  given  of  hb  carefully  articulated  theory  of 
Body  Politic.  Possibly,  indeed,  before  that  sketch  was 
written  early  in  1G40,  ho  may,  under  pressure  of  the  politi- 
cal excitement,  have  advanced  no  small  way  in  the  actual 
composition  of  the  treatise  De  Cive,  the  third  section  of  his 
projected  system.  In  any  case,  it  was  upon  this  section, 
before  the  others,  that  he  set  to  work  as  soon  as  he  was 
fixed  in  Paris  ;  and  before  the  end  of  1641  the  book,  as 
we  know  from  the  date  of  the  dedication  (November  1), 
was  finished.     He  determined,   however,  though  it  was 


forthwith  printed  in  the  course  of  the  year  1642,  not  lo 
commit  himself  to  formal  publication,  but  was  content  to 
circulate  a  limited  numberrf)f  copies  privately;'  and  whisn 
he  found  his  work  received  with  great  applause  by  his 
friends  (it  was  praised  even  by  Descartes),  he  seems  tohave 
taken  this  recognition  of  his  philosophical  achievement  aa 
but  a  reason  the  more  for  deferring  publication  till  the 
earlier  works  of  the  system  were  completed.  Accordingly, 
for  the  next  three  or  four  yeara,  he  remained  steadily  at 
work,  and  nothing  appeared  from  him  in  public  except  n 
short  treatise  on  optics  (Tractatzis  Opticus,  L.  IF.,  v.  pp. 
217-248)  included  in  the  collection  of  scientific  tracts  pub- 
lished by  ifersenno  under  the  title  Cogilata  Fhysico- 
Mat/iematica  in  1644,  and  a  highly  compressed  statement 
of  his  psychological  application  of  the  doctrine  of  motion 
{L.  IF.,  V.  pp.  309-318),  incorporated  with  Mersenne'a 
Ballistica,  published  in  the  same  year.  Thus  or  otherwise 
he  had  become  sufficiently  known  by  1645  to  be  chosen, 
with  Descartes,  Roberval,  and  others,  a  referee  in  a  once 
famous  controversy  between  PeU,  an  English  mathematician 
in  Amsterdam,  and  the  Dane  Longomontanus,  over  that 
problem  of  the  quadrature  of  the  circle  which  was  seen 
later  on  to  have  such  a  fatal  charm  for  himself.  But 
though  about  this  time  he  had  got  ready  all  or  most  of 
the  materials  for  his  fundamental  work  on  Body,  not  even 
now  was  he  able  to  make  way  with  its  composition.  New 
distractions  came  to  tear  him  away  from  the  orderly  exe-' 
cution  of  the  fundamental  part  of  his  scheme,  and  when 
he  returned  to  it  after  a  number  of  years,  he  returned  a 
different  man. 

The  Civil  \Yar  had  broken  out  in  the  middle  of  1642, 
and,  after  a  period  of  varying  fortunes  on  either  side,  the 
royalist  cause  began  to  decline  from  the  time  of  the  defeat 
of  the  marquis  of  Newcastle  at  Marston  Moor,  in  the  middle 
of  1644.  Then  commenced  an  exodus  of  the  king's  friends. 
Newcastle  himself,  a  cousin  of  Hobbes's  dead  master  and 
the  patron  to  whom  he  dedicated  the  "little  treatise"  of 
1640,  found  his  way  to  Paris,  and  was  followed,  especially 
after  the  decisive  defeat  at  Naseby  in  June  1645,  by  an 
ever  increasing  stream  of  fugitives,  many  of  whom  were 
known  to  Hobbes  from  former  days.  The  sight  of  these 
exiles,  from  whom  he  learned  all  the  details  of  the  fierce 
work  that  had  been  going  on  in  England  while  he  was 
quietly  busy  with  his  studies  in  Paris,  made  the  political 
interest  once  more  predominant  in  Hobbes,  and  before  long 
the  revived  feeling  issued  in  the  formation  of  a  new  and 
important  design,  It  first  showed  itself  in  the  publication 
of  the  De  Cive,  of  which  the  fame,  but  only  the  fame,  had 
extended  beyond  the  inner  circle  of  friends  and  critics 
who  had  copies  of  the  original  impression.  Hobbes  now 
entrusted  it,  early  in  1646,  to  his  admirer,  the  Frenchman 
Sorbi&re,  by  whom  it  was  seen  through  the  Elzevir  press  at 
Amsterdam  in  1647, — having  previously  inserted  a  number 
of  notes  in  reply  to  objections,  and  also  a  striking 
preface,  in  the  course  of  which  he  explained  its  relation  to 
the  other  parts  of  the  system  not  yet  forthcoming,  and  the 
(political)  occasion  of  its  having  been  composed  and  being 
now  published  before  them.-  So  hopeless,  meanwhile, 
was  he  growing  of  being  able  to  return  home  that,  later  on 
in  the  year,  he  was  on  the  point  of  leaving  Paris  to  take 

'  The  book,  of  which  tho  copies  aro  rare  (one  in  Dr  WilliKiEB'* 
library  in  London),  was  printed  in  quarto  sire  (Paris,  1642),  with 
a  pictorial  title-page  (not  afterwards  reproduced)  of  scenes  and  frguret 
ilUistratin^  its  three  divisions,  "  Libertas,"  "  Imperium,"  "Religic." 
Tho  title  ElemcnUmtin  Philosophia:  Scclio  Tcrtia,  De  Cii:e,  expresses 
its  relation  to  tho  unwritten  sections,  wliich  aiso  comes  out  in  one  or 
two  back-references  in  the  text. 

"  L.  TK.,  li.  pp.  133-134.  Inthis  firstpnblic  edition  (12m(,),  the tiU» 
was  changed  to  Elrmenta  Pfdlosophiea  de  Cat,  the  references  in  the 
text  to  the  previous  sections  being  omitted.  Tho  date  of  the  dedi- 
cation lo  the  young  earl  of  Devonshire  was  altered  from  1641  to  1648, 
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nj)  his  abode  in  the  Bonth  with  a  French  friend,*  when  he 
was  induced  to  remain  as  mathematical  instructor  to  the 
young  Drince  of  Wa'es,  who  had  come  over  from  Jersey 
about  the  month  of  July  Thus  thrown  more  than  ever 
into  the  company  of  the  exiled  royalists,  it  was  then,  if 
not  earlier,  that  ho  coiueived  his  new  design  of  bringing 
ell  his  powers  of  thougiit  and  expression  to  bear  upon  the 
production  of  an  English  book  that  should  set  forth  his 
whole  theory  of  civil  government  in  relation  to  the  stupen- 
dous political  crisis  resulting  from  the  war  The  De  Cive, 
presently  to  be  published,  was  written  in  Latin  for  the 
learned,  and  gave  the  political  theory  without  its  foundation 
in  human  nature.  The  unpublished  treatise  of  1640  con- 
tained all  or  nearly  all  that  he  had  to  tell  concerning  human 
nature,  but  was  written  before  the  terrible  events  of  the 
last  years  had  disclosed  how  men  might  still  be  urged  by 
their  anti-social  passions  back  iuto  the  abyss  of  anarchy. 
There  was  need  of  an  exposition  at  once  comprehensive,  in- 
^  ciaive,  and  popular  The  State,  it  now  seemed  to  Hobbes, 
I  might  be  regarded  as  a  great  artificial  man  or  monster 
(Leviathan),  composed  of  men,  with  a  life  that  might  be 
traced  from  its  generation  through  human  reasoa  under  pres- 
snte  of  human  needs  to  its  dissolution  through  civil  strife 
proceeding  from  human  passions.  This,  we  may  suppose, 
was  the  presiding  conception  from  the  first,  but  the  design 
may  have  been  variously  modified  in  the  three  or  four  years 
of  its  execution.  Before  the  end,  in  1650-1,  it  is  plain 
that  he  wrote  in  direct  reference  to  the  greatly  changed 
aspect  of  affairs  in  England.  The  king  being  no  more,  and 
the  royalist  cause  appearing  to  be  hopelessly  lost,  he  did 
not  scruple,  in  closing  the  work  with  a  general  "  Keview 
and  Conclusion,"  to  raise  the  question  of  the  subject's  right 
to  change  allegiance  when  a  former  sovereign's  power  to 
protect  was  irrecoverably  gone.  Also  he  took  advantage 
of  the  lax  rule  of  the  Commonwealth  to  indulge  much  more 
freely  than  he  might  have  otherwise  dared  in  rationalistic 
criticism  i<{  religious  doctrines  ;  while,  amid  the  turmoil  of 
sects,  he  could  the  more  forcibly  urge  that  the  preservation 
of  social  order,  when  again  firmly  restored,  must  depend 
on  the  assumption  by  the  civil  power  of  the  right  to  wield 
all  sanctions,  supernatural  as  well  as  natural,  against  the 
pretensions  of  any  clergy,  Catholic,  Anglican,  or  Presby- 
terian, to  the  exercise  of  an  imperium  in  imperio.  We 
know  the  Leviathan  only  as  it  finally  emerged  from 
Hobbes'e  pen.  During  the  years  of  its  composition  he  re- 
mained in  or  near  Paris,  at  first  in  attendance  on  his  royal 
pupil,  with  whom  he  became  a  great  favourite.  The  engage- 
ment must  in  any  case  have  come  to  an  end  in  the  year 
1648,  when  the  prince  removed  to  Holland,  but  it  was  pro- 
bably broken  off  earlier  by  an  illness  that  overtook  Hobbes 
in  1647  and  disabled  him  for  six  months.  On  recovering 
from  this  illness,  which  nearly  proved  fatal,  he  resumed  his 
literary  task,  and  carried  it  steadily  forward  to  completion 
by  the  year  1650,  having  also  within  the  same  time  trans- 
lated into  English,  with  characteristic  force  of  expression, 
his  Latin  treatise.  Otherwise  the  only  thing  known  (from 
one  or  two  letters)  of  his  life  in  those  years  is  that  from 
the  year  1 648  he  had  begun  to  think  of  returning  home  ;  he 
was  then  sixty,  and  might  well  be  weary  of  exile.  When 
1650  came,  as  if  to  prepare  the  way  for  the  reception  of 
his  magnum,  opus,  he  allowed  the  publication  of  his  earliest 
treatise,  divided  into  two  separate  small  volumes  {Human 
Nature,  or  the  Fundamental  Elements  of  Policy,  E.  W.,  iv. 
pp.  1-76,  and  De  Corpore  Politico,  or  the  Elements  of  Law, 

'  Described  as  "  nobilia  Languedocianus "  in  Vit.  ;  doubtless  tlie 
aama  with  the  "  Dominus  Verdusins,  nobilis  Aquitanus,"  to  whom  was 
dedicated  the  Exam,  el  Emend.  Math.  Hod.  (L.W.,  iv.)  in  1660. 
Du  Verdus  was  one  of  Hobbes 's  profoundest  admirers  and  most  £re- 
t^uent  correspondents  in  later  years;  there  are  many  of  his  letters 
UDong  Hobbcs's  papers  at  Hardwick. 


Moral  and  Politic,  pp.  77-228).'  In  1651  »  he  published 
his  translation  of  tho  De  Cine  under  the  title  of  Philosophical 
Rudiments  concernintf  Government  and  Hociety  (E.  II'.,  ii.). 
Jleanwhila  the  printing  of  the  greater  work  was  proceeding, 
and  finally  it  appeared  about  the  middle  of  the  same  year, 
IgSl,  uiidor  the  title  of  Leviathan,  or  the  Matter,  Form, 
ami  Power  of  a  Commonwealth,  Eecteaiasti'-al  and  Civil 
(E.  TT.,  iii. ),  with  a  quaint  frontispiece  in  which,  from  behind 
hills  overlooking  a  fair  landscape  of  town  and  country,  there 
towered  the  body  (above  the  waist)  of  a  crowned  giant, 
made  up  of  tiny  figures  of  human  beings  and  bearing  sword 
and  crozier  in  the  two  hands.  It  appeared,  and  soon  its 
author  was  more  lauded  and  decried  than  any  other  thinker 
of  his  time ;  but  tho  first  effect  of  its  publication  was  to 
sever  his  connexion  with  the  exiled  royalist  party,  and  to 
throw  him  for  protection  on  the  revolutionary  Government. 
No  sooner  did  copies  of  the  book  reach  Paris  than  he  found 
himself  shunned  by  his  former  associates,  and  though  he 
was  himself  so  little  conscious  of  disloyalty  that  he  was 
forward  to  present  a  manuscript  copy  "  engrossed  in  vellum 
in  a  marvellous  fair  hand"*  to  the  youug  king  of  the  Scots 
(who,  after  the  defeat  at  Worcester,  escaped  to  Paris  about 
the  end  of  October),  he  was  denied  the  royal  presence 
when  he  sought  it  shortly  afterwards.  Straightway,  then, 
he  saw  himself  exposed  to  a  double  peril.  The  exiles  had 
among  them  desperadoes  who  could  slay  ;  and,  besides 
exciting  the  enmity  of  the  Anglican  clergy  about  the  king, 
who  bitterly  resented  the  secularist  spirit  of  his  book,  he 
had  compromised  himself  with  the  French  authorities  by 
his  elaborate  attack  ou  the  papal  system.  In  the  cir- 
cumstances, no  resource  was  left  him  but  secret  flight. 
Travelling  with  what  speed  he  could  in  the  depths  of  a 
severe  winter  and  under  the  effects  of  a  recent  (second) 
illness,  he  managed  to  reach  London,  where,  sending  in 
his  submission  to  the  council  of  state,  he  was  allowed 
without  trouble  to  subside  into  private  life. 

Though  Hobbes  came  back,  after  his  eleven  years' 
absence,  without  having  as  yet  publicly  proved  his  title  to 
rank  with  the  natural  philosophers  of  the  age,  he  was  suffi- 
ciently conscious  of  what  he  had  been  able  to  achieve  in 
Leviathan ;  and  it  was  in  no  humble  mood  that  he  now,  at 
the  age  of  sixty-four,  turned  to  complete  the  fundamental 
treatise  of  his  philosophical  system.  Neither  were  those 
whom  his  masterpiece  soon  roused  to  enthusiasm,  or  those 
whom  it  moved  to  indignation,  likely  to  be  indifferent  to 
anything  he  should  now  w  rite,  whether  it  lay  near  to  or  far 
from  the  region  of  practice.  Taking  up  his  abode  in 
London  on  his  return,  and  continuing  to  reside  there  for 
the  sake  of  intellectual  society,  even  after  renewing  his  old 
ties  with  the  earl  of  Devonshire,  who  lived  in  the  country 
till   the    Eestoration,'  he    worked   so    steadily  upon    the 

"  The  Human  Nature  corresponds  with  cc.  i-xiii  of  the  first  part 
of  the  original  treatise.  The  remaining  six  chapters  of  the  part 
stand  now  as  Part  I.  of  the  De  Corpora  Politico.  Part  II.  of  the 
D.  C.  P.  corresponds  with  tho  original  second  part  of  the  whole  work. 

'  At  the  beginning  of  this  year  ho  wrote  and  published  in  Paris  a 
letter  on  thenatuie  and  conditions  of  poetry,  chielly  epic,  in  answer  to 
an  appeal  to  his  judgment  made  in  the  preface  to  Sir  W.  Davenant's 
heroic  poem,  Oondibert  {E.  Il''.,iv.  pp.  441-58).  The  letter  is  doted 
Jan.  10,  1650  (185f). 

*  This  presentation  copy,  so  described  by  Clarendon  {Surrey  of  the 
Leviathan,  1676,  p.  8),  is  doubtless  the  beautifully  written  and  finely 
bound  MS.  now  to  be  found  in  the  British  Museum  (Egerton  MSS.  1910). 

°  During  all  tho  time  he  was  abroad  he  had  continued  to  receive 
from  his  patron  a  yearly  pension  of  £80,  and  they  remained  in  steady 
correspondence.  The  earl,  having  sided  with  the  king  in  1642,  wa» 
declared  unfit  to  sit  in  the  House  of  Peers,  and  though,  by  submission 
to  Parliament,  he  recovered  his  estates  \\hen  they  were  sequestered 
later  on,  he  did  not  sit  again  till  1660.  Among  Hobbes's  friends  at 
this  time  are  specially  mentioned  Selden  and  Harvey,  who  each  left 
him  a  legacy  of  £10  on  dying,  Selden  in  1654  and  Han-ey  in  1657. 
Har\-ey  (not  Bacon)  is  the  only  Englishman  he  mentions  in  tho  dedi- 
catory epistle  prefixed  to  the  De  Corpore,  among  the  founders,  before 
himself,  of  the  new  natural  philosophy. 
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materials  he  had  long  had  by  him  as  to  bo  printing  the  De 
Corpore  in  the  year  1654.  Circumstances  (of  which  more 
presently),  however,  kept  the  book  back  till  the  following 
year,  and  meanwhile  the  readers  of  Leviallian  had  a 
diEFerent  excitement.  In  1654  a  small  treatise.  Of  Liberty 
aHdSecessity{E.  W.,i-v.  pp.  229-278),  issued  from  the  press, 
claiming  to  be  an  answer  to  a  discourse  on  the  same  subject 
by  Bishop  Bramhall  of  Londonderry,  addressed  by  Hobbes 
to  the  marquis  of  Newcastle.'  It  was  really  such,  and  had 
grown  out  of  an  oral  discussion  between  Hobbes  and  Bram- 
hall in  the  marquis's  presence  at  Paris  in  1646, — Bramhall, 
a  strong  Arminian,  having  afterwards  written  down  his 
views  and  sent  them  to  Newcastle  to  be  answered  in  this 
form  by  Hobbes,  and  Hobbes  having  duly  replied,  but  not 
for  publication,  because  he  thought  the  subject  a  delicate 
one.  Unpublished,  accordingly,  the  piece  remained  ;  but 
it  happened  that  Hobbes,  in  the  interval  between  writing 
his  own  reply  and  receiving  from  the  bishop  in  1647  a  re- 
joinder which  he  left  unanswered,  allowed  a  French  acquaint- 
ance to  have  a  private  translation  of  his  reply  made  by  a 
young  Englishman,  who  secretly  took  also  a  copy  of  the 
original  for  himself ;  and  now  it  was  this  unnamed  purloiner 
,who,  in  1654,  when  Hobbes  had  become  famous  and  feared, 
gave  it  to  the  world  of  his  own  motion,  with  an  extrava- 
gantly laudatory  epistle  to  the  reader  in  its  front.  Upon 
Hobbes  himself  the  publication  came  as  a  surprise,  but,  after 
his  plain  speaking  in  Leviathan,  there  was  nothing  in  the 
piece  that  he  need  scruple  to  have  made  known,  and  he 
Beems  to  have  readQy  enough  condoned  the  offender's  act. 
On  the  other  hand,  Bramhall,  supposing  Hobbes  privy  to 
the  publication,  might  well  resent  the  manner  of  it,  especi- 
ally as  no  mention  was  made  of  his  rejoinder.  Accordingly, 
in  1655,  he  printed  everything  that  had  passed  between 
them  (under  the  title  of  A  Defence  of  the  True  Liberty  of 
Human  Actions  from  Antecedent  or  Extrinsic  Necessity), 
with  loud  complaint  against  the  treatment  he  had  received, 
and  the  promise  added  that,  in  default  of  others,  he  himself 
would  stand  forward  to  expose  the  deadly  principles  of 
Leviathan.  About  this  time  Hobbes  had  begun  to  be  hard 
pressed  by  other  foes,  and,  being  never  more  sure  of  him- 
self than  upon  the  question  of  the  will,  he  appears  to  have 
welcomed  the  opportunity  thus  given  him  of  showing  his 
strength.  By  1656  he  was  ready  with  his  Questions  con- 
cerning LAberty,  Necessity,  and  Chance  {E.  W.,  v.),  in  which 
he  replied  with  astonishing  force  to  the  bishop's  rejoinder 
point  by  point,  besides  explaining  the  occasion  and  circum- 
stances of  the  whole  debate,  and  reproducing  (as  Bramhall 
had  done)  all  the  pieces  from  the  beginning.  As  perhaps 
ihe  first  clear  exposition  and  defence  of  the  }}sycholo</ical 
doctrine  of  determinism,  Hobbes's  own  two  pieces  must 
ever  retain  a  classical  importance  in  the  history  of  the  free- 
will controversy  ;  while  Bramhall's  are  still  worth  study 
as  specimens  of  scholastic  fence.  The  bishop,  it  should  be 
added,  returned  to  the  charge  in  1658  with  ponderous 
Castigations  of  Hobbes's  Animadversions,  and  also  made 
good  his  previous  threat  in  a  bulky  appendix  entitled  The 
Catching  of  Leviathan  the  Great  Whale.  Hobbes  never 
took  any  notice  of  the  -Castigations,  but  tfen  years  later 
replied  to  the  charges  of  atheism,  &c.,  made  in  the  non- 
political  part  of  the  appendix,  of  which  he  says  he  then 
heard  for  the  first  time  {E.  W,,  iv.  pp.  279-384.  This 
Answer  was  first  published  after  Hobbes's  death.  Bram- 
hall  had  died,  as  archbishop  jof  Armagh,  in  1663).2 

^  The  treatise  ,bore  the  date,  "Kouen,  Aug.  20,  1652,"  but  it  should 
hive  been  1646,  as  afterwards  explained  by  Hobbes  himself  (E.  W., 
y.  p.  25).  r  J  \  . 

'  A  little  tr.oct  by  Bishop  Laney  of  Ely,  directed  against  the  con- 
cluding summary  in  Hobbes's  original  statement  to  Newcastle,  was 
pnblished  in  1676,  and  called  foith  a  printed  reply  from  Hobbes,  again 
ai'.dressed  to  Newcastle  (wlio  hail  meanwhile  become  duke).  This 
ietter  is  not  reprinted  by  Molesworth. 


V<'e  may  now  follow  out  the  more  troublesome  conflict,  or  ratbcfi 
series  of  conflicts,  in  which  Hobbes  became  cnt-inglcd  from  the 
time  of  publishing  his  Dc  Corpore  in  1655,  and  which  checkered  all 
his  remaining  years.  In  Lcvialtian  he  had  veliemently  assailed 
the  system  of  the  universities,  as  originally  founded  for  the  support 
of  the  papal  against  the  civil  authority,  and  as  still  working  social 
mischief  by  adherence  to  the  old  learning.  The  attack  was  duly 
noted  at  Oxford,  where  under  the  Commonwealth  a  new  spirit  of 
scientific  activity  had  begun  to  stir ;  and  in  1654  Seth  Ward,  the 
Saviliau  professor  of  astronomy,  replying  in  his  Vindicia  Academi- 
arum  to  some  other  assaults  (then  very  common)  on  the  academic 
system,  retorted  upon  Hobbes  that,  so  far  from  the  universities 
being  now  what  he  had  known  them  in  his  youth,  he  would  find 
his  geometrical  pieces,  when  they  appeared,  better  nnJeretood 
there  than  he  should  like.  This  was  said  in  reference  to  the  boasts 
in  which  Hobbes  seems  to  have  been  freely  indulging  of  having 
squared  the  circle  and  accomplished  other  such  feats  ;  and,  when  a 
year  later  the  De  Corpore  {L.  W.,  L)  finally  appeared,  it  was  seen 
how  the  thrust  had  gone  home.  In  the  chapter  (xx.)  of  that 
work  where  Hobbes  dealt  with  the  famous  problem  whose  solution 
he  fondly  thought  he  had  found,  there  were  left  some  self-compla- 
cent expressions  vented  against  Vindex  (Ward)  at  a  time  when  the 
solutions  still  seemed  to  hira  good  ;  but  the  solutions  themselves, 
OS  printed,  were  allowed  to  be  all  in  different  ways  halting,  as  he 
naively  confessed  he  had  dfscovered  only  when  he  had  been  driven 
by  the  insults  of  malevolent  men  to  examine  them  more  closely 
with  the  help  of  his  friends.  A  strange  conclusion  this,  and 
reached  by  a  path  not  less  strange,  as  Avas  now  to  be  disclosed  by 
a  relentless  hand.  AVard's  colleague,  the  more  famous  John  Wallis, 
Savili.an  professor  of  geometry,  had  been  privy  to  the  challenge 
thrown  out  in  1654,  and  it  was  arranged  that  they  should  critically 
dispose  of  the  Be  Corpore  between  them.  Ward  was  to  occupy 
himself  with  the  philosophical  and  physical  sections,  which  he  did 
in  leisurely  fashion,  bringing  out  his  criticism  in  the  course  of  next 
year  (In  Th.  Eobbii  Phihsophiam  Excrcilalio  Epislolica).  Wallis 
was  to  confine  himself  to  the  mathematical  chapters,  and  set  to 
work  at  once  with  characteristic  energy.  Obtaining  an  nnbonnd 
copy  of  the  De  Corpore,  he  saw  by  the  mutilated  appearance  of  the 
sheets  that  Mobbes  had  repeatedly  altered  his  demonstrations  before 
he  issued  them  at  last  in  their  actual  form,  grotesque  as  it  was, 
rather  than  delay  the  book  longet.  Obtaining  also  a  copy  of  the 
work  as  it  h.id  been  printed  before  Hobbes  had  any  doubt  of  the 
validity  of  his  solutions,  Wallis  was  able  to  track  his  whole  course 
from  the  time  of  Ward's  provocation — his  passage  from  exuItatioB 
to  doubt,  from  doubt  to  confessed  impotence,  yet  still  withont 
abandoning  the  old  assumption  of  confident  strength  ;  and  all  his 
turnings  and  windings  \vere  now  laid  bare  in  one  of  the  most 
trenchant  pieces  of  conti'oversial  writing  ever  penned.  Wallis's 
Eknchus  Gcomclria;  Hobbianec,  published  in  1655  about  three 
months  after  the  De  Corjiorc,  contained  also  an  elaborate 
criticism  of  Hobbes's  whole  attempt  to  relay  the  foundations  of 
mathematical  science  in  its  place  within  the  general  body  of 
reasoned  knowledge — a  criticism  which,  if  it  failed  to  allow  for  the 
merit  of  the  conception,  exposed  only  too  effectually  the  ntter 
inadequacy  of  the  result.  Taking  up  mathematics  wheu  not  only 
his  mind  was  already  formed  but  his  thoughts  were  crystallizing 
into  a  philosophical  system,  Hobbes  had,  in  fact,  never  put  him- 
self to  school  and  sought  to  work  up  gradually  to  the  best  know- 
ledge of  the  time,  but  had  been  more  anxious  from  the  first  to 
become  himself  an  innovator  with  whatever  insufficient  means. 
The  consequence  was  that,  when  not  spending  himself  in  vain 
attempts  to  solve  the  impossible  problems  that  have  always  way- 
laid the  fancy  of  self-sufficient  beginners,  he  took  an  interest  only 
in  the  elements  of  geometry,  and  never  had  any  notion  of  the  fuU 
scope  of  mathematical  science,  undergoing  as  it  then  was  (and  not 
least  at  the  hands  of  Wallis)  the  extraordinary  development  which 
made  it  before  the  end  of  the  century  the  potent  instrument  oi 
physical  discovery  which  it  became  in  the  hands  oi  I'^'^vton.  He 
was  even  unable,  in  dealing  with  the  elementary  conceptions  of 
geometry,  to  work  out  'with  any  consistency  the  few  original 
thoughts  he  had,  and  thus  became  the  easy  sport  of  Wallis.  At 
his  advanced  age,  however,  and  with  the  sense  he  had  of  his 
powers,  he  was  not  likely  to  be  brought  to  a  better  mind  by  so 
insulting  an  opponent.  He  did  indeed,  before  allowing  an  English 
translation  of  the  De  Corpore  (E.  IV.,  i. )  to  appear  in  1656,  take 
care  to  remove  some  of  the  worst  mistakes  exposed  by  Wallis,  and, 
while  leaving  out  all  the  references  to  Vn.dex,  now  profess  to 
make,  in  altered  form,  a  series  of  mere  "attempts "  at  quadrature; 
hut  he  was  far  from  yielding  the  ground  to  the  enemy.  With  the 
translation,^  in  the  spring  of  1656,  he  had  ready  Six  Lessons  to  the 

'  This  translation.  Concerning  Body,  though  not  made  by  Hobbes, 
was  revised  by  him ;  but  n  is  far  from  accurate,  and  not  seldom,  at 
critical  places  (e  g.,  c.  vi.  §  2),  quite  misleading.  Pliilosophical 
citations  from  the  De  Corpore  should  always  be  made  in  tlie  orijriuul 
Latin.  Molesworth  reprints  the  La,tin,  not  from  the  first  edition  of 
1655,  but  from  the  modified  edition  of  1668 — modified,  iu  tha  math»^ 
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Professors  of  Mathematics,  one  of  Geometry,  llic  other  of  Astronomy, 
in  the  Universitij  of  Oxford  (E.  IV.,  rii.  pp.  181-356),  in  which, 
after  reasserting  his  view  of  the  principles  of  geometry  in  opposi- 
tion to  Euclid's,  he  proceeded  to  repel  AVallis's  objections  with  no 
lack  of  dialectical  skill,  and  with  an  unreserve  equal  to  Wallis's 
own.  He  did  not  scruple,  in  the  ardour  of  conflict,  even  to  main- 
tain positions  that  lie  had  resigned  in  the  translation,  and  he  was 
not  afraid  to  assume  the  offensive  by  a  counter  criticism  of  three  of 
Wallis's  works  then  published.  When  he  had  thus  disposed  of 
the  "  Paralogisms"  of  his  more  formidable  antagonist  in  the  first 
five  lessons,  he  ended  with  a  lesson  on  "  Manners  "  to  the  two 
professors  together,  and  set  himself  gravely  at  the  close  to  show 
that  he  too  could  be  abusive.  In  this  particular  part  of  his  task, 
it  must  be  allowed,  he  succeeded  very  well ;  his  criticism  of 
Wallis's  works,  especially  the  great  treatise  Arithmetica  Infinito- 
rum  (1655),  only  showed  how  little  able  ha  was  to  enter  into  the 
meaning  of  the  modem  analysis.  Wallis,  on  his  side,  was  not  less 
ready  to  keep  up  the  game  in  Englisli  than  he  had  been  to  begin  it 
in  Latin.  Swift  as  before  to  strike,  in  three  months'  time  he  had 
deftly  turned  his  own  word  against  the  would-be  master  by  admin- 
istering Diie  Correction  for  Mr  Hobbcs,  or  School  Discipline  for  not 
saying  his  Lessons  right,  in  a  piece  that  differed  from  the  Etcnchus 
only  in  being  more  biting  and  unrestrained.  Having  an  easy  task 
in  defending  himself  against  Hobbes's  trivial  criticism,  he  seized 
the  opportunity  given  him  by  the  English  translation  of  the  De 
Corpore  to  track  Hobbes  again  step  by  step  over  the  whole  course, 
and  now  to  confront  him  with  his  incredible  inconsistencies  multi- 
plied by  every  new  utterance.  But  it  was  no  longer  a  fight  over 
mathematical  questions  only.  Wallis  having  been  betrayed  origin- 
ally by  his  fatal  cleverness  into  the  pettiest  carping  at  words, 
Hobbes  had  retorted  in  kind,  and  then  it  became  a  high  duty  in 
the  other  to  defend  his  Latin  with  great  parade  of  learning  and 
give  fresh  provocation.  One  of  Wallis's  rough  sallies  in  this  kind 
suggested  to  Hobbes  the  title  of  the  next  rejoinder  with  which,  in 
1657,  he  sought  to  close  the  unseemly  wrangle.  Arguing  in  the 
Lessons  that  a  mathematical  point  must  have  quantity,  though  this 
were  not  reckoned,  he  had  explained  the  Greek  word  atiyii-r],  used 
for  a  point,  to  mean  a  visible  mark  made  with  a  hot  iron  ,  where- 
upon he  was  charged  by  Wallis  with  gross  ignorance  for  confound- 
ing tmyixi)  and  ariyiia.  Hence  the  title  of  his  new  piece  : — iriyuai 
'AyfufxiTplas,  'AypoiKtas,  'AvTiiroXiT^las,  *Afj.adiias,  or  Marks  of  ike 
Absurd  Geometry,  Rural  Language,  Scottish  Church  Politics,  and 
Sarbarisms  of  John  Wallis,  Professor  of  Geometry  and  Doctor  of 
Divinity  (E.  W.,  vii.  pp.  857-400).  He  now  attacked  more 
in  detail  but  not  more  happily  than  before  Wallis's  great  work, 
while  hardly  attempting  any  further  defence  of  his  own  positions  ; 
also  he  repelled  with  some  force  and  dignity  the  insults  that  had 
been  heaped  upon  him,  and  fought  the  verbal  points,  but  could  not 
Jeave  the  field  without  making  political  insinuations  against  his 
adversary,  quite  irrelevant  in  themselves  and  only  noteworthy  as 
evidence  of  his  own  resignation  to  Cromwell's  rule.  The  thrusts 
were  easily  and  nimbly  parried  by  Wallis  in  a  reply  (Hobbiani 
Puncli  Dispunctio,  1C57)  occupied  mainly  with  the  verbal  ques- 
tions. Irritating  as  it  was,  it  did  not  avail  to  shake  Hobbes's 
determination  to  remain  silent ;  and  thus  at  last  there  was  peace 
for  a  time. 

Before  the  strife  flamed  up  again,  Hobbes  had  published,  in  1658, 
Hie  .outstanding  section  of  lus  philosophical  system,  and  thus  com- 
pleted, after  a  fashion,  the  scheme  he  had  planned  more  than 
twenty  years  before.  So  far  as  the  treatise  De  ifomine  (L.  W.,  ii. 
pp.  1-132)  was  concerned,  the  completion  was  more  in  name  than 
m  fact.  It  consisted  for  the  most  part  of  an  elaborate  theory  of 
vision  which,,  though  very  creditable  to  Hobbes's  scientific  insight, 
was  out  of  place,  or  at  least  out  of  proportion,  in  a  philosophical 
consideration  of  human  nature  generally.  The  remainder  of  the 
treatise,  dealing  cursorily  with  some  of  the  topics  more  fully 
treated  in  the  Human  Nature  and  the  Leviathan,  has  all  the  ap- 
pearance of  having  been  tagged  in  haste  to  tbo  optical  chapters 
(composed  years  before)'  as  a  makeshift  for  the  proper  transition 
required  in  the  system  from  questions  of  Body  Natural  to  questions 
of  Body  Politic.  Hobbes  had  in  fact  spent  himself  in  his  earlier 
constructive  efforts,  and  at  the  age  of  .seventy,  having  nothing  to 
add  to  his  doctrine  of  Man  as  it  was  already  in  one  form  or  another 
before  the  world,  was  content  with  anything  that  might  stand  for 
the  fulfilment  of  his  philosophical  purpose.  But  lie  had  still  in 
him  more  than  twenty  years  of  vigorous  vitality,  and,  not  conscious 


matical  chapters,  in  general  (not  exact)  keeping  with  the  English 
edition  of  1656.  iThe  Vindex  episode,  referred  to  in  the  Six  Lessons, 
becomes  intelligible  only  by  going  beyond  MoleswortU  to  the  original 
Latin  edition  of  1655. 

'  They  were  composed  originally,  in  a  somewhat  different  and 
rather  more  extended  form,  as  the  second  part  of  an  English  treatise 
on  Optics,  completed  by  the  year  \^ii.  Of  this  treatise,  preserved 
in  Harleian  XISS.  3360,  Molesworth  otherwise  prints  the  dedication  to 
the  marquis  of  Newcastle,  and  the  qoncluding  paragraphs  (£.  W,,  vii, 
pp.  467-471). 
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to  himself  of  any  sliortcoming,  looked  fonvard,  now  his  hands  were 
free,  to  doing  battle  for  his  doctrines.  Rather  than  remain  quiet, 
on  finding  no  notice  taken  of  his  latest  production,  he  would  him'- 
self  force  on  a  new  eonliict  with  ths  enemy.  Wallis  having  mean^ 
while  published  other  works  and  especially  a  comprehensive  treatise 
on  the  general  principles  of  calculus  (Matlusis  Universalis,  1657)^ 
he  might  take  this  occasion  of  exposing  afresh  the  new-fangled 
methods  of  mathematical  analysis  and  reasserting  his  own  earlier 
positions.  Accordingly,  by  the  spring  of  1660,  he  had  managed  to 
put  his  criticism  and  assertions  into  five  dialogues  under  the  title 
Examinatio  et  Emendatio  Mathematical  Eodiernoe  gualis  explicatur 
in  Libris  Johannis  Wallisii,  with  a  sixth  dialogue  so  called,  con- 
sisting almost  entirely  of  seventy  or  more  propositions  on  the  circle 
and  cycloid.'  Wallis,  however,  would  not  take  the  bait.  Hobbe? 
then  tried  another  tack.  Next  year,  having  solved,  as  he  thought, 
another  ancient  crux,  the  duplication  of  the  cube,  he  had  his  solu- 
tion'brought  out  anonymously  at  Paris  in  French,  so  as  to  put 
Wallis  and  other  critics  off  the  scent  and  ex'tort  a  judgment  that 
might  be  withheld  from  a  work  of  his.  The  artifice  was  successful, 
and  no  sooner  had  Wallis  publicly  refuted  the  solution  than  Hobbes 
claimed  the  credit  of  it,  and  went  more  wonderfully  than  ever 
astray  in  its  defence.  He  presently  republished  it  (in  modified 
form),  with  his  remarks,  at  the  end  of  a  new  Latin  dialogue  which 
he  had  meanwhile  written  in  defence  of  another  part  of  his  philo- 
sophical doctrine.  This  was  the  Dialogus  Physietis,  sire  De  Natura 
Aeris  (L.  IV.,  iv.  pp.  233-296),  fulminated  in  1661  against  Boyle 
and  other  friends  of  Wallis  who,  as  he  fancied,  under  the  influence 
of  that  malevolent  spirit,  were  now  in  London,  after  the  Restora- 
tion, forming  themselves  into  a  society  (incorporated  as  the  Royal 
Society  in  1662)  for  experimental  research,  to  the  exclusion  of  him- 
self personally,  and  in  direct  contravention  of  the  method  ol 
physical' inquiry  enjoined  in  the  De  Corpore.^  All  the  laborious 
manipulation  recorded  in  Boyle's  Nev  Experiments  touching  the 
Spring  of  the  ..4ir  (1660),  which  Hobbes  chose,  without  the  least 
warrant,  to  take  as  the  manifesto  of  the  new  "  academicians," 
seemed  to  liim  only  to  confirm  the  conclusions  he  had  reasoned  out 
years  before  from  speculative  principles,  and  he  warned  them  that 
if  they  were  not  content  to  begin  where  he  had  left  oH'  their  work 
would  come  to  nought.  To  as  much  .of  this  diatribe  as  concerned 
himself  Boyle  quickly  replied  with  force'  and  dignity,  but  it  was 
from  Hobbes's  old  enemy  that  retribution  came,  in  the  scathing 
satire  Sobbius  Mcautun-timorumcnos  (1662).  Wallis,  who  had 
deftly  steered  his  course  amid  all  the  political  changes  of  the  pre- 
vious years,  managing  ever  to  be  on  the  side  of  the  ruling  power,' 
was  now  apparently  stung  to  fury  by  a  wontpu  allusion  in  Hobbes's 
latest  dialogue  to  a  passage  of  his  former  life  (his  deciphering  for 
the  Parliament  the- king's  papers  taken  at  Naseby),  whereof  he  had 
once  boasted  but  after  the  Restoration  could  not  speak  or  hear  too 
little.  The  revenge  he  took  was  crushing.  Professing  to  be 
roused  by  the  attack  en  his  friend  Boyle,  when  he  had  scorned  to 
lift  a  finger  in  defence  of  himself  again.st  the  earlier  dialogues,  he 
tore  them  all  to  shreds  with  an  art  of  which  no  general  description 
can  give  an  idea.  He  got,  however,  upon  more  dangerous  ground 
when,  passing  wholly  by  the  political  insinuation  against  hiinself, 
ho  roundly  charged  Hobbes  with  having  written  Leviathan  in  sup- 
port of  Oliver's  title,  and  deserted  his  royal  master  in  distress. 
Hobbes  seems  to  have  been  fairly  bewildered' by  the  rush  and  whirl 
of  sarcasm  with  which  Wallis  drove  him  anew  from  every  mathe- 
matical position  he  had  ever  taken  up,  and  did  not  venture  forth 
into  the  field  of  scientific  controversy  again  for  some  years,  when 
ho  had  once  followed  up  the  physical  dialogue  of  1661  by  seven 
shorter  ones,  .with  the  inevitable  appendix,  entitled  Problemata 
Physica,  una  cum  Magnitudinc  Circuli  (L.  IV.,  iv.  pp.  297-381), 
in  1662.*  But  all  the  more  eagerly  did  ho  take  advantage  of 
Wallis's  loose  calumny  to  strike  where  ho  felt  himself  safe.  His 
answer  to  the  personal  charges  took  the  form  of  a  letter  about  him- 

-  L.  W.,  iv.'  pp.  1-232.  The  propositions  on  the  circle,  forty-six  in 
number  (s'liattered  by  Wallis  in  1662),  were  omitted  by  Hobbes  when 
he  republished  the  Dialogv^s  in  1668,  in  the  collected  edition  of  his 
Latin  works  from  which  Molesworth  reprints.  In  the  part  omitted, 
at  p  154  of  the  original  edition,  Hobbes  refers  to  his  first  introduction 
to  Euclid,  in  a  way  that  confirms  the  story  in  Aubrey  quoted  in  an 
earlier  paragraph.  ...... 

»  Remaining  at  Oxford,  Wallis,  in  fact,  took  no  active  part  m  the 
constitution  of  the  new  society,  but  he  had  been,  from  1645,  one  of  the 
originatoi-s  of  an  earlier  association  in  London,  thus  continued  or  re- 
vived. Thin  earlier  society  had  been  continued  also  at  Oxford  after 
the  year  1649,  when  Wallis  and  others  of  its  members  received  appoint- 
ments there.  .       t.    i-  i. 

*  The  Problemata  Physica  was  at  the  same  time  put  into  Englisl) 
(with  some  changes  and  omission  of  part  of  the  mathematical  appen- 
dix), and  presented  to  the  king,  to  whom  the  work  was  dedicated  in  a 
remarkable  letter  apologizing  for  Leviathan.  In  its  English  form, 
as  Seven  P/iilosophical  ^Problems  and  Two  Propositions  of  Geomelnj 
{E.  W.,  vii.  pp.  1-68),  the  work  was  first  published  in.  1682,  aftti 
Hobbes's  death.  ' 
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self  in  tho  third  person  .iddfesscd  to  Wnllis  in  1G02,  imd-rtlic  title 
of  Coitsiilcralio:is  tipon  (he  Hr/mldlion, .  Li»iiilt,i,  Mnnncrs,  and 
Reliijion  of  Thomas  Hohbi-s  (E.  11'.,  iv.  pp.  4(19-440).  In  this 
liccp,  which  is  of  pent  biographical  valiip,  he  tnlJ  uis  own  oiul 
IValUs's  "littlt  stories  during  the  time  of  tlio  Into  lehi'Uion"  with 
sncli  cfffct  that  Wullis,  like  a  wise  man,  attmnitcd  no  fiiitln-r 
loply.     Tims  ended  the  second  liont. 

After  a  time  Hobbes  took  lieart  a;;ain  and  lic^nn  a  third  i>criod 
of  controvci-sial  activity,  which  aid  not  end,  on  his  side,  till  Ids 
ninetieth  ye,ir.  Little  need  bo  added  to  the  simple  catalogue  of  the 
untiring  old  man's  laboars  in  this  last  stags  of  his  life.  Tho  fust 
piece,  published  in  1665,  Da  Principiis  ct  Jintiocinationc  Gcon.cl- 
rarum  (£.  IT.,  iv,  pp.  385-4S4),  was  designed,  as  the  sub-title 
declared,  to  lower  the  pride  of  geometrical  professors  uy  showing 
that  there  was  no  less  uncertainty  and  error  in  their  works  tlian  in 
those  of  physical  or  ethical  writers.  Wallis  replied  shortly  in  the 
DMosojihkal  Trai^adions  (August,  16GG).  Three  years  later  ho 
brought  his  three  great  achievements  together  in  compendious  form, 
Queuiratum  Circuli,  Cicba'io  Sohicrrr,  Duplicnlio  Ciibi,  aud  as  soon 
^  they  were  once  more  refuted  by  WalUs,  reprinted  them  with  an 
finswcr  to  tho  objections,  in  compliment  to  the  grand-duke  of  Tus- 
cany, who  ixaid  him  attentions  on  a  visit  to  Engl.ind  in  1669  (L.  IT., 
iv.  pp.  4o5-522).  Wallis,  who  had  promised  to  leave  him  alone 
henceforward,  refuted  him  ag.tiu  before  the  year  was  out.  In  1671 
he  worked  up  his  propositions  over  again  in  Jlosctum  Gcomclricttia 
{L.  ly.,  V.  pp.  1-50),  03  a  fragrant  olTering  to  the  geometrical 
reader,  appending  a  criticism  (Ccnsnra.  Ircvis,  pp.  50-88)  on  the 
first  part  of  Wallis's  treatise  Dc  Motu,  published  in  1669  ;  also  he 
sent  Three.  Papers  to  the  Royal  Society  on  selected  points  treated 
Tery  briefly,  and  when  Wallis,. still  not  weary  of  confuting,  shortly 
replied,  published  them  separately  with  triumphant  Considerations 
onDr  IVallis's  Answer  to  ihchi  {E.  W.,  vii.  pp.  429-448),  jS'ext 
year,  1672,  having  now,  as  he  believed,  established  himself  with 
the  Royal  Society,  he  proceeded  to  complete  the  discomfiture  of 
Wallis  by  a  public  address  to  the  Society  on  all  the  points  at  issue 
between  them  from  the  beginning.  Lux  Malhanalica  cxcussa  col- 
lisionibiis  Johannis  IVallisii  cl  Thona  Hobbcsii  (L.  JV.,  v.  pp. 
89-150),  the  light,  as  the  author  R,  R.  (Kosoti  Repcrtor)  added, 
being  here  "incre.ased  by  many  very  brilliant  raj's."  Wallis 
replied  in  tlie  Transactions,  and  then  finally  held  his  hand. 
Hobbes's  onorgy  was  not  yet  exhausted.  In  1C74,  at  the  age  of 
eighty-six,  he  published  his  Principia  cl  Prohtcmata  aliquot  Gco- 
mctrica,  ajiic  dcspcrata  nunc  brcciicr  cxpUcata  ct  dcmonslrata 
(L.  W.,  V.  pp  150-214),  containing  in  the  chapters  dealing  with 
questions  of  principle  not  a  few  striking  observations,  which  ought 
not  to  bo  overlooked  in  the  study  of  his  ]>hilosophy.  His  last  piece 
of  all,  Decameron  Physiologic  inn  (E.  fF.,  vii.  pp.  69-180),  in  1678, 
\ras  a  new  set  of  dialogues  on  physical  questions,  most  of  which  he 
had  treated  in  a  similar  fashion  before  ;  but  now,  in  dealing  with 
gravitation,  he  was  able  to  fire  a  parting  shot  at  Wallis  ;  and  one 
more  demonstration  of  the  equality  of  a  straight  line  to  the  arc  of 
a  circle,  thrown  in  at  the  end,  appropriately  closed  the  strangest 
warfare  in  which  perverse  thiukcr  ever  engaged.' 

We  must  now  turn  back  to  trace  tlie  fortunes  of  Hobbes 
and  his  other  doings  in  the  last  twenty  years  of  his  life. 
All  these  controversial  writings  on  mathematics  and  physics 
represent  but  one  halt  of  his  activity  after  the  age  of 
seventy  ;  though,  as  regards  the  other  half,  it  is  not  pos- 
sible, for  a  reason  that  will  be  seen,  to  say  as  definitely 
in  what  order  the  works  belonging  to  the  period  were  pro- 
duced. From  the  time  of  the  Restoration  he  acquired  a 
new  prominence  in  the  public  eye.  No  year  had  passed 
I  since  the  appearance  of  Leviathan  without  some  indignant 
protest  against  the  influence  which  its  trenchant  doctrine 
wa3  calculated  to  produce  upon  minds  longing  above  every- 
thing for  civil  repose  ;  but  it  was  not  until  the  old  political 
order  was  set  up  again  that  "  Hobbism  "  became  a  fashion- 
able creed,  which  it  was  the  duty  of  every  lover  of  true 
morality  and  religion  to  denounce.  Friends  and  foes  alike 
were  impressed  by  the  king's  behaviour  to  the  aged  philo- 
sopher. Two  or  three  days  after  Charles's  arrival  in 
London,  Hobbes,  who  had  come  up  to  town  from  spending 
the  previous  winter  in  Derbyshire,  drew  in  the  street  the 
notice  of  his  former  pupil,  and  was  at  once  received  into 
favour.  The  young  king,  if  he  had  ever  himself  resented 
the  apparent  disloyalty  of  tho  "  Conclusion  "  of  Leviathan, 
haj  not  retained  the  feeling  long,  and  could  well  enough 
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appreciate  the  principles  of  the  great  book  when  l^e"!Hipli- 
cat'on  of  them  happened,  ns  now,  to  be  turned  in  his  own 
favour.  Ho  had,  besides,  from  of  old  a  relish  for  Hobbcs'i) 
lively  wit,  and  did  not  like  thc'old  man  the  less  because 
his  presence  at  court  scandalized  the  bisho(>s  or  the  iirini 
virtue  of  Chancellor  Hyde.  He  oven  went  the  length  of 
bestowing  on  Hobbes  (but  not  always  paying)  a  yearly 
pension  of  £100,  and  had  his  portrait  hung  up  in  the  royal 
closet.  These  marks  of  favour,  naturally,  did  not  lessen 
Hobbes's  self-esteem,  and  perhajis  they  explaip,  in  his  later 
writings,  a  certain  slavishncss  of  feeling  toward  the  regal 
authority,  which  is  wholly  absent  from  bis  rational  demon- 
stration of  absolutism  in  the  earlier  works.  At  all  events 
Hobbes  remained  very  well  satisfied  with  the  rule  of  a  king 
who  Lad  the  sense  to  appreciate  the  author  of  Leviathan, 
and  to  protect  him,  when  after  a  time  protection  in  a 
very  real  sense  became  necessary.  His  eagerness  to  defend 
himself  against  Wallis's  imputation  of  disloyalty,  and  bis 
apologetic  dedication  of  the  Prohlcmata  Physica  to  the 
king,  are  evidence  of  the  hostility  with  which  he  was  being 
pressed  as  early  as  1C62  ;  but  it  was  not  till  1GG6  that  ho 
felt  himself  seriously  in  danger.  In  that  year  the  Great 
Fire  of  London,  following  in  ominous  succession  on  thcGrcat 
Plague  of  the  year  before,  roused  the  superstitious  fears 
and  intolerant  passions  of  the  people,  and  the  House  of 
Commons  embodied  the  general  feeling  in  a  bill  against 
atheism  and  piofaneness.  On  tho  17th  October  it  was 
ordered  that  the  committee  to  which  the  bill  was' referred 
"should  be  empowered  to  receive  information  touching 
such  books  as  tend  to  atheism,  blaspliemy,  and  profancness, 
or  against  the  essence  and  attributes  of  God,  and  in  parti- 
cular the  book  published  in  the  name  of  one  White,^  and 
the  book  of  Mr  Hobbes  called  the  Leviathan,  and  to  report 
the  matter  with  their  opinion  to  the  House."  What  steps 
were  taken  before  tho  3 1st  of  January  following,  when  the 
bill  was  read  a  third  time  and  passed,  does  not  appear  ; 
but  Hobbes,  then  verging  upon  eighty,  was  greatly  terrified 
at  the  prospect  of  being  treated  as  a  heretic,  and  proceeded 
to  burn  such  of  his  papers  as  he  thought  might  compromise 
him.  At  the  same  time  he  set  himself,  with  .t.  very  char- 
acteristic determination,  to  inquire  into  the  actual  state  of 
the  law  of  heresy.  The  results  of  his  investigation  were 
first  announced  in  three  short  Dialogues  added  (in  place  of 
the  old  "  Review  and  Conclusion,"  for  which  ,the  day  had 
passed)  as  an  Appendix  to  his  Latin  translation  of  Leviathan 
(L.  IF.,  iii.),  included  with  the  general  collection  of  his 
works  published  at  Amsterdam  in  1CG8.  In  this  appendix, 
as  also  in  the  posthumous  tract,  published  in  ICSO,  An 
Historical  Narration  concerning/  Heresy  and  the  Punishment 
thereof  (E.  IF,,  iv.  pp.  385-408),  he  aimed  at  showing  that, 
since  the  High  Court  of  Commission  had  been  put  down, 
,  there  remained  in  England  no  court  of  heresy  at  aU  to 
which  he  was  amenable,  and  that  even  when  it  stood 
nothing  was  to  be  declared  heresy  but  what  was  at  variance 
with  the  Nicene  Creed,  as  he  maintained  the  doctrine  o£ 
Leviathan  was  not. 

The  only  consequence  that  camo  of  the  parliamentary 
scare  was  that  Hobbes  could  never  afterwards  get  permis- 
sion to  print  anything  on  subjects  relating  to  human  con- 
duct. 'The  collected  edition  of  his  Latin  works  (in  two 
quarto  volumes)  appeared  at  Amsterdam  in  1G68,  because 
he  could  not  obtain  the  censor's  licence  for  its  publication 
at  London,  Oxford,  or  Cambridge.  Other  writings  which 
he  had  finished,  or  on,  which  he  must  have  been  engaged 
about  this  time,  were  not  made  public  till  after  his  death 
— the  king  apparently  having  made  it  the  price  of  his  pro- 
tection that  no  fresh  provocation  should  be  olfercd  to  the 

'  The  D'  Medio  Animarum  Slain,  of  Thomas  Wluto,  a  heterodox 
Catholic  priest,  who  contested  the  natural  immortality  of_  the  ioul, 
.  White  (who  died  1676)  and  llobbcs  were  fiieuds. 
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popular  sentiment.  The  most  important  of  tEe  works  com- 
posed towards  1670,  and  tlius  kept  back,  is  the  extremely 
epirited  dialogue  to  which  he  gave  the  title  Behemoth :  the 
'Histori/  of  the  Causes  of  the  Civil  Wars  of  England  and  of 
(he  Counsels  and  Artifices  by  which  they  were  carried  onfrovi 
the  year  1C40  to  the  year  1660.^  To  the  same  period  pro- 
bably belongs  the  unfinished  Dialogue  between,  a  Fkilosopher 
and  a  Student  of  the  Common  Laws  of  England  (E.  W.,  vi. 
pp.  1-160),  a  trenchant  criticism  of  the  constitutional 
theory  of  English  government  as  upheld  by  Coke.  Aubrey 
takes  credit  for  having  tried  to  induce  Hobbes  to  write 
upon  the  subject  in  1664  by  presenting  him  with  a  copy 
of  Bacon's  Elements  of  the  Laws  of  England,  atid  though 
the  attempt  was  then  unsuccessful,  Hobbes  later  on  took 
to  studying  the  statute-book,  with  Coke  upon  Littleton. 
One  other  posthumous  production  (besides  the  tract  on 
Heresy  befofe  mentioned)  may  also  be  referred  to  this,  if 
not,  as  Aubrey  suggests,  an  earlier  time — the  two  thousand 
and  odd  elegiac  verses  into  which  he  amused  himself  by 
throwing  his  view  of  ecclesiastical  encroachment  on  the  civil 
power  ;  the  quaint  verses,  disposed  in  his  now  favourite 
dialogue-form,  were  first  published,  nine  years  after  his 
death,  under  the  title  Historia  Ecclesiastica  {L.  W.,  v.  pp. 
341-408),  with  a  preface  by  Thomas  Rymer. 

For  some  time  Hobbes  was  not  even  allowed  to  utter  a 
word  of  protest,  whatever  might  be  the  occasion  that  his 
enemies  took,  to  triumph  over  him.  In  1669  he  had 
Bilently  to  bear  the  spectacle  of  an  unworthy  follower — 
Daniel  Scargil  by  name,  a  fellow  of  Corpus  Christi  at 
Cambridge — made  to  act  an  edifying  part  in  a  public 
recantation  of  his  principles,  after  having  brought  them 
into  discredit  by  offensively  supporting  them  in  the  public 
schools.  A  few  years  later,  in  1674,  he  had  another  ex- 
perience of  academic  disfavour  when  Dr  John  Fell,  the  dean 
of  Christ  Church,  who  bore  the  charges  of  the  Latin  trans- 
lation of  Anthony  Wood's  History  and  Antic^uities  of  the 
University  of  Oxford  (1670),  struck  out  all  the  complimen- 
tary epithets  in  the  account  of  his  life,  and  substituted 
very  difterent  ones  ;  but  this  time  the  king  did  suffer  him 
to  defend  himself  by  publishing  a  dignified  letter  {Vit. 
Avct.,  pp.  xlviiL-l.),to  which  Fell  replied  by  adding  to  the 
translation  when  it  appeared  a  note  full  of  the  grossest  in- 
sults. And,  amid  all  his  troubles,  Hobbes  was  not  without 
his  consolations.  No  Englishman  of  that  day  stood  in  the 
same  repute  abroad,  and  foreigners,  noble  or  learned,  who 
came  to  England,  never  forgot  to  pay  their  respects  to  the 
old  man,  whose  vigour  and  freshness  of  intellect  no  pro- 
gress of  the  years  seemed  able  to  quench. 

His  pastimes  in  the  latest  years  were  as  singular  as  his 
labours.  The  autobiography  in  Latin  verse,  with  its  playful 
humour,  occasional  pathos,  and  sublime  self-complacency, 
was  thrown  off  at  the  age  of  eighty-four.  At  eighty-five,  in 
the  year  1673,  he  sent  forth  a  translation  of  four  books  of  the 
Odyssey  (ix.-xiL)  in  rugged  but  not  seldom  happily  turned 
English  rhymes ;  and,  when  he  found  this  Voyage  of  Ulysses 
eagerly  received,  he  had  ready  by  1675  a  complete  transla- 
tion of  both  Iliad  and  Odyssey  (E.  W.,  x.),  prefaced  by  a 
lively  dissertation  "  Concerning  the  virtues  of  an  heroic 
poem,"  showing  his  unabated  interest  in  questions  of 
literary  style.  In  that  year  (1675)  he  ceased  coming  to 
London,  and  thenceforth  passed  his  time  at  his  patron's 
seats  in  Derbyshire,  always  occupied  to  the  last  with 
some  intellectual  work  in  the  early  morning  and  in  the 
afternoon  hours,  which  it  had  long  been  his  habit  to  devote 
to  thinking  and  to  writing.  With  such  tenacity  did  he 
cling  to  his  pursuits  (always  systematically  keeping  up 
exercise  for  the  sake  of  health)  that  even  as  late  as  August 

•  E.  17.,  vi.  pp.  lGl-418.  Though  Behemoth  was  kept  back  atthe 
king's)  express  desire  it  saw  the  ligh^withoat  Hobbee'g  leera;  ui  j^S^ 
before  lu3  deatb 


1679  he  was  promising  his  publisher  "  somewhat  to  print 
in  English."  The  end  came  very  soon  afterwards.  A 
suppression  of  urine  in  October,  in  spite  of  which  Ee  in- 
sisted upon  being  conveyed  with  the  family  from  Chats- 
worth  to  Hardwick  Hall  towards  the  end  of  November, 
was  followed  by  a  paralytic  stroke,  under  which  he  sank 
on  the  4th  of  December,  in  his  ninety-second  year.  He 
lies  buried  in  the  neighbouring  parish  church  of  Hault 
HucknaU. 

In  the  foregoing  sketch  the  aim  Jbas  been  to  give  a  defi^ 
nite  idea  of  the  circumstances  in  which  Hobbes,  after  slowly" 
developing  in  the  first  forty  years  of  his  life,  displayed  a 
mental  activity  of  such  extraordinary  variety  in  his  last  fifty 
years.  The  task  of  expounding  and  criticizing  either  hia 
better-known  or  his  less-known  doctrines  will  not  be 
attempted  in  this  place ;  but  a  few  remarks  may  be  added 
as  to  his  position  in  the  general  movement  of  English  philo- 
sophy. As  already  suggested,  it  cannot  be  allowed  that  he 
falls  into  any  regular  succession  from  Bacon ;  neither  ca» 
it  be  said  that  he  handed  on  the  torch  to  Locke.  He  was 
the  one  English  thinker  of  the  first  rank  in  the  long  period 
of  two  generations  separating  Locke  from  Bacon,  but,  save 
in  the  chronological  sense,  there  is  no  true  relation  of  succes- 
sion among  the  three.  It  would  be  difficult  even  to  prove  any 
ground  of  affinity  among  them  beyond  a  disposition  to  take 
sense  as  a  prime  factor  in  the  account  of  subjective  experi- 
ence :  their  common  interest  in  physical  science  was  shared 
equally  by  rationalist  thinkers  of  the  Cartesian  school,  and 
was  indeed  begotten  of  the  time.  Backwards,  Hobbes's 
relations  are  rather  with  Galileo  and  the  other  inquirers 
who,  from  the  beginning  of  the  1 7th  century,  occupied  them- 
selves with  the  physical  world  in  the  manner  that  has  come 
later  to  be  distinguished  by  the  name  of  science  in  opposi- 
tion to  philosophy.  But  it  happened  that,  even  more  that 
in  external  nature,  Hobbes  was  interested  in  the  phenomena 
of  social  life,  presenting  themselves  so  impressively  in  an 
age  of  political  revolution.  So  it  came  to  pass  that,  while 
he  was  unable,  by  reason  of  imperfect  training  and  too 
tardy  development,  with  all  his  pains,  to  make  any  contri- 
bution to  physical  science  or  to  mathematics  as  instrumental 
in  physical  research,  he  attempted  a  task  which  no  other 
adherent  of  the  new  "  mechanical  philosophy  "  conceived — 
nothing  less  than  such  a  universal  construction  of  human 
knowledge  as  would  bring  Society  and  Jfan  (at  once  the 
matter  and  maker  of  Society)  within  the  same  principles  of 
scientific  explanation  as  were  found  applicable  to  the  world 
of  Nature.  The  construction  was,  of  course,  utterly  prema- 
ture, even  supposing  it  were  inherently  possible ;  but  it  is 
Hobbes's  distinction,  in  his  century,  to  have  conceived  it, 
and  he  is  thereby  lifted  from  among  the  scientific  workers 
with  whom  he  associated  to  the  rank  of  those  philosophical 
thinkers  who  have  sought  to  order  the  whole  domain  of 
human  knowledge.  Such  as  it  was,  the  effects  of  his  philo- 
sophical endeavour  may  be  traced  on  a  variety  of  lines. 
Upon  every  subject  that  came  within  the  sweep  of  his 
system,  except  mathematics  and  physics,  his  thoughts  have 
been  productive  of  thought.  When  the  first  storm  of 
opposition  from  smalltr  men,  roused  as  much  by  his  para- 
doxical expressions  as  by  his  doctrines,  had  begun  to  die 
down,  thinkers  of  real  weight,  beginning  with  Cumberland 
and  Cu4worth,  were  moved  by  his  analysis  of  the  iporal 
nature  of  man  to  probe  anew  the  question  of  the  natural 
springs  and  the  rational  grounds  of  human  action;  and 
thus  it  may  be  said  that  Hobbes  gave  the  first  impulse  to 
the  whole  of  that  movement  of  ethical  speculation  that,  in 
modern  times,  has  been  carried  on  with  such -remarkable 
continuity  in  England.  In  politics,  the  revulsion  from  his 
particular  conclusions  did  not  prevent  the  more  <;lear- 
sighted  of  his  opponents  from  recognizing  the  lorce  of  his 
I  supreme  demoa?tration  oLthe  practical  irresponsibilitv  of 
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tlic"sovci'cigi"i  power,"  wherever  seated,  in  Uio  state  ;  and, 
when  in  a  later  age  the  foundations  of  a  positive  theory  of 
legishitiou  were  laid  in  England,  it  was  extreme  liberals  of 
the  school  of  Bentham— James  Mill,  Grote,  ]\Iolesworth — 
that  brought  again  into  general  notice  the  writings  of  the 
great  publicist  of  the  17th  century,  who,  however  he  might, 
by  the  force  of  tem'porament,  himself  prefer  the  rule  of  one,_ 
based  h'is  whole  political  system  upon  a  rational  regard  to 
the  common  weal.  Finally,  the  psychology  of  Hobbes, 
though  too  undeveloped  to  guide  the  thoughts  or  even 
perhaps  arrest  the  attention  of  Locke,  when  essaying  the 
Bcientific  analysis  of  knowledge,  came  in  course  of  time 
(chiefly  through  James  Mill)  to  be  connected  with  the 
theory  of  associationism  developed  from  within  the  school 
of  Locke,  in  different  ways,  by  Hartley  and  Hume ;  nor  is 
it  surprising  that  the  later  associationists,  finding  their 
principle  more  distinctly  formulated  in  the  earlier  thinker, 
should  sometimes  have  been  betrayed  into  affiliating  them- 
selves to  Hobbes  rather  than  to  Locke. , 

Sufiicient  inlomiation  is  given  in  the  Vitcc  Ilolliancc  Audarium 
[L.  /K.,  i.  pp.  )xv.  ./T. )  concerning  the  frequent  e.avly  editions  of 
Hobbes's  separate  worl;s,  and  also  concerning  tlie  works  of  tlioso 
who  wrote  against  him,  to  tlie  end  of  tlie  17tli  century.  In  the 
18th  century,  after  Clarke's  Boyle  Lectures  of  1704-5,  the  opposi- 
tion was  less  exprfess.  In  1750  The  Moral  and  Political  ll^orks 
were  collected,  witli  life,  &c.,  by  Dr  Campbell,  in  a  folio  edition, 
including  in  order,  Human  Aaturc,  De  Corporc  Politico,  Leviathan, 
Answer  toBramhall's  Catching  of  the  Leviathan,  Narration  concern- 
ing Heresy,  Of  Liberty  and  Necessity,  Behemoth,  Dialogue  of  the 
Cominon  Laws,  the  Introduction  to  the  Thucydidcs,  Letter  to  Davc- 
nant  and  tioo  others,  the  Preface  to  the  Homer,  De  Uirahilibus  Pccci 
(with  English  translation),  Considerations  on  the  Reputation,  tie.,  of 
T.  H.  In  1812  the  Human  Nature  and  the  Liberty  and  Necessity 
(with  supplementary  extracts  from  the  Questions  of  1656)  were 
rejirinted  in  a  small  edition  of  250  copies,  with  a  meritorious 
memoir  (based  on  Campbell)  and  dedication  to  Home  Tooke,  by 
Philip  Mallet.  Molcsworfh's  edition  (1839-45),  dedicated  to  Grote, 
has  been  referred  to  in  a  former  note.  Of  translations  may  be 
mentioned  Les  £Umens  philosojihiques  du  Ciloycn  (1649)  and  Le 
Corps  politique  (1652),  both  by  Sorbiere,  conjoined  with  Le  Traiti 
de  la  Nattire  humaine,  by  D'Holbach,  in  1787,  under  the  general 
title  Lcs  CEuvres  philosophiques  ct  politiqucs  dc  Thomas  Hobbes; 
a  translation  of  the  first  section,  "  Computatio  sive  Logica,"  of  the 
De  Corpora,  included  by  Destutt  de  Tracy  with  his  ilimens  d'ldio- 
logic  (1804);  a  translation  of  Leviathan  into  Dutch  in  1678,  and 
another  (anonymous)  into  German — Des  Engldndcrs  Thomas  Hobbes 
Leviathan  oder  der  kirchliche  iind  bilrgcrliehe  Staat  (Halle,  1794, 
2  vols.)  ;  a  translation  of  tha  Dc  Civc  by  J.  H.  v.  Kirchmann — 
T.  Hobbes:  Abhandlung  iibcr  den  Burger,  li-c.  (Leipsic,  1873). 
No  comprehensive  monograph  on  Hobbes's  whole  philosopljical 
performance  has  yet  been  produced.  Molesworth  had  begun  to 
make  preparations  for  writing  one  when  his  energies  were  diverted 
into  practical  politics.  (G.  C.  R.) 

HOBOKEN,  a  city  and  port  of  entry  of  the  United  States, 
Jn  Hudson  county.  New  Jersey,  is  situated  on  the  Hudson 
river,  contiguous  to  Jersey  city,  which  stretches  immedi- 
ately to  the  south.  It  lies  opposite  New  York  city,  |  of 
a  mile  distant,  and  occupies  a  picturesque  site  at  the  foot 
of  a  steep  hill,  with  a  considerable  river  frontage.  The 
principal  public  buildings  are  the  Stevens  institute  of 
technology,  the  bequest  of  the  lato  Commodore  Stevens, 
whose  mansion  in  the  Gothic  style  of  architecture  is  a  note- 
worthy feature  of  the  place  ;  St  Mary's  Catholic  hospital; 
and  the  Franklin  lyceum  association  library.  Th©' manu- 
factories include  iron-foundries  and  a  lead  pencil  work  ; 
ftnd  the  trade  in  coal  is  important.  Castle  Point  and  the 
adjoining  "  Elysian  Fields  "  afford  delightful  views  of  the 
river,  and,  before  the  recent  building  operations,  used  to  be 
p,  favourite  resort  of  the  New-Yorkers.  The  city,  wuich 
was  originally  settled  by  the  Dutch,  who  named  it  after  a 
village  on  the  Scheldt,  was  incorporated  in  1855.  Popu- 
lation in  1870,  20,000;  in  1880,  35,000. 

HOCHE,  Lazake  (17G8-1797),  a  French  general  of 
Ihn  time  of  the  Revolution,  was  born  of  poor  parents  at 
Slontreuil  near  Versailles,  Juno  25,  17G8.  ■  At  the  age  of 
ixteen  hs_  enlisted  as  a  private  soldier  with  the  intention 


of  proceeding  to  tlio  East  Indies,  but  was  sent  instead  to  :, 
depot  of  the  Gardes  Frani^aiscs.  Having  risen  to  the  rank 
of  sergeant,  he,  at  tiio  outbreak  of  the  Revolntion,  made  an 
important  stand  with  a  more  handfijl  of  troops  against  a 
large  body  of  insurgents;  and  it  was. he  also  who,  at  a 
later  period,  defended  the  entrance  to  the  chamber  of  the 
queen  when  her  apartments  were  invaded  by  a  revolutionary 
mob.  He  distinguished  himself  at  the  siege  of  Thionville 
in  1792,  and  at  the  battle  of  Ncerwinden,  13th  March  1793. 
Shortly  afterwards  he  received  the  brevet  of  general  of 
brigade,  and  was  appointed  to  the  coninimd  of  Dunkirk,' 
for  his  brilliant  defence  of  which  against  the  duke  of  York 
he  received  the  chief  command  of  the  army  of  the  Moselle.' 
The  purpose  which  he  originally  proposed  to  himself  in 
this  campaign  was  to  cut  the  communication  between  the 
Austriaus  and  Prussians,  and,  though  foiled  in  this  attempt 
by  the  superior  forces  of  the  duke  of  Brunswick,  he  suc- 
ceeded by  a  masterly  manccuvre  in  effecting  a  junction  of 
a  portion  of  his  troops  with  the  army  of  the  Rhine,  and 
thus  causing  the  Austrians  to  evacuate  Alsace.  Shortly 
afterwards  he  was  assigned  the  chief  command  by  the 
representatives  of  the  people  with  the  two  armies,  but, 
this  promotion  awakening  the  morbid  suspicion  of  Robes- 
pierre, he  was  recalled  and  thrown  into  prison,  and  it  was 
only  the  timely  fall  of  Robespierre  that  saved  him  from 
the  guillotine.  On  being  released  by  the  convention,  he 
was  so  successful  in  pacifying  La  Vend(5c  and  Brittany 
that  he  was  appointed  to  the  command  of  the  three  united 
armies,  numbering  in  all  100,000  men,  in  order  to  apply 
similar  measures  for  the  disarmament  of  the  other  depart- 
ments. After  accomplishing  this  task  with  an  admirable 
combination  of  firmness  and  moderation,  ho  was  appoiiJtcd 
to  the  command  of  an  army  organized  for  the  conquest  of 
Ireland.  The  expedition  set  sail  from  Brest,  1  Cth  December 
1796,  but  was  dispersed  by  a  storm,  scarcely  one  half  of 
the  vessels  escaping  shipwreck  or  capture.  In  the  following 
year  Hoche  was  sent  to  the  eastern  frontier  to  act  against 
Austria,  and  by  a  series  of  masterly  mananivros  he  succeeded 
in  surrounding  the  army  of  General  Kray,  and  but  for  a 
declaration  of  peace  would  have  taken  him  and  all  his 
troops  prisoners  of  war.  Not  long  after  his  return  he  was 
appointed  to  the  command  of  tlie  united  army  in  Germany, 
but  eight  days  afterwards  he  died  suddenly  at  Wctzlar, 
18th  September  1797.  The  belief  was  widely  spread  that 
he  had  been  poiscned.  but  the  suspicion  seems  to  have  been 
without  foundation.  Though  Hoche  at  his  death  had  not 
attained  the  age  of  thirty,  he  had  already  displayed  powers, 
both  as  politician  and  as  strategist,  which,  had  he  lived, 
would  have  rendered  him  a  formidable  rival'  of  Napoleon, 
and  might  have  effectually  frustrated  tho-  latter's  unscrupu- 
lous ambition. 

See  Notes  historiqucs  sur  la  xif_xry1aie  politique  ct  iiiilitaire  dii 
gineral  Hoche,  Strasburg,  1798;  Koussclin,  Vie  de  La:are  Hoche}. 
giniral  des  armecs  de  la  ri'publique  /•V«?ifaisc,  Paris,  1798;  Diibroca,^ 
£logc  funibrc  dn  gin6ral  Hoche,  Paris,  1800;  Vie  el  pcnsies  du 
giniral  Hoche,  Bern;  Champrobcrt,  Notice  historiquc  sur  Lazarc 
Hoche,  Ic  paeifcatcur  de  la  Vendee,  Paris,  1840;  Uourille,  Histoirc 
de  Lazarc  Hoehc,  Paris,  1844 ;  Desprez,^i«:nr(;  Hoche  d'apris  sa 
corrcspondancc,  Paris,  1858. 

HODGE,  Charles  (1797-1878),  theologian,  was  born 
in  Philadelphia,  December  28,  1797.  He  was  educated  at 
the  college  of  New  Jersey  in  Princeton,  where  he  graduated 
in  1815,  ajid  afterwards  at  the  theological  seminary  of  the 
Presbyterian  Church  in  the  same  place,  where  he  continued 
a  student  until  1819;  in  1820  he  became  assistant  teacher; 
and  in  1822  he  \yas  chosen  by  the  general  assembly  to  bo 
professor  of  Oriental  and  Biblical  literature  there.  He  spent 
two  years  on  the  Continent,  from  1826  to  1828,  studying 
under  Do  Sacy  in  Paris,  under  Gesenius  and  Tholuck  in 
Halle,  and  under  Hengstenberg,  Neander,  and  Humboldt 
in  Berlin.     In  1840  bf-    was  transferrad  to  tho  chair  of 
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ilidactic  and  cxcgctical  tlieology,  to  wliicli  sulyects  that  of 
polemic  theology  was  added  ia  1852,  aud  this  office  he 
held  to  the  day  of  his  death.  In  1825  he  established 
^  quarterly  publication  entitled  the  BiUical  llcjiertory, 
designed  to  furnish  translations  and  reprints  of  the  best 
contemporaneous  foreign  essays  on  theological  and  religious 
subjects.  On  his  return  from  Europe  in  1828  he  changed 
it  into  a  vehicle  for  publishing  original  theological  essays 
and  reviews,  aud  added  the  words  Princeton  Review  to  its 
title.  He  secured  for  it  the  position  of  theological  organ 
of  the  old  school  division  of  the  Presbyterian  Church,  and 
continued  its  principal  editor  and  contributor  until  1868. 
He  contributed  over  130  articles  on  subjects  ranging 
through  every  department  of  theology  and  ecclesiology,  and 
all  the  great  practical,  ecclesiastical,  moral,  and  national 
questions  of  the  day.  From  1835  to  1868  he  wrote  yearly 
aa  article  reviewing  the  action  of  each  general  assembly, 
which  series  has  exerted  a  jjowerful  influence  over  the 
current  opinion  and  history  of  the  church  to  which  he 
belonged.  The  most  important  of  these  have  been  repub- 
lished in  Great  Britain  and  iu  America,  in  volumes,  under 
the  titles  of  llo(ff/e's  £ssai/s,  Princeton  Theological  Essays, 
and  llodgc's  Church  Polity.  He  was  made  doctor  of 
divinity  by  Rutgers  College,  N.J.,  in  1834,  moderator  of 
the  general  assembly  (O.S.)  in  1846,  member  of  the  com- 
mittee to  revise  the  Book  of  Discipline  of  the  Presbyterian 
Church  in  lf<58,  and  LL.D.  by  Washington  College,  Pa., 
in  1864.  April  24,  1872,  the  fiftieth  anniversary  of  his 
election  to  his  professorship,  was  observed  in  Princeton  as 
his  jubilee  by  between  400  and  500  representatives  of  his 
3000  pupils,  when  he  received  congratulatory  addresses 
and  letters  from  all  the  Presbyterian  theological  faculties 
of  Scotland  and  Ireland,  and  from  a  majority  of  those 
belonging  to  the  various  Evangelical  churches  of  America. 
He  conliuued  to  instruct  his  classes  uninterruptedly  up  to 
the  time  of  his  death  in  Princeton,  Juno  19,  1878.  The 
main  characteristics  of  Hodge  were  strength  and  persistence 
of  conviction  and  of  purpose,  logical  clearness  and  sym- 
metry of  thought  and  style,  energy  and  effective  vigour  in 
the  defence  of  his  convictions  and  in  assaults  upon  what 
he  considered  error,  sunny  cheerfulness  of  disposition,  and 
humility,  tenderness,  and  gentleness  of  heart  and  manner. 
Besides  his  ruticlcs  in  the  Princeton  Jlcvicto,  he  published  a  Com- 
mcnlnry  on.  the  Siiisilc  to  the  rMninns,  Phila.,  1835,  abiidgcd  1836, 
ruwntteii  and  eni.argcd  1866;  Constitutional  History  of  tlic  Prcshy- 
terian  Cliurch  in  the  United  Stn/es,  2  vols.,  1840-41 ;  The  IFny  of 
Life,  1842;  Comincutavics  on  Ejihcsians,  1856,  1  Corinthians,  1857, 
2  CoritUhians,  1860;  Systematic  Theology,  probably  the  best  of  all 
modern  expositions  of  Calvinistic  dogmatic,  3  vols.,  2200  pp.,  1871- 
73  ;  Jfhnt  is  Pancinism  ?  1874  ;  aud  there  have  been  published 
since  his  dc:itt  Kodrjc's  Church  Polity,  1878,  aud  Conference  Papers, 

HODGKtNSON,  Eaton  (1789-1861),  a  distinguished 
engineer,  was  the  sou  of  a  farmer,  and  was  born  at  Anderton 
near  Nortl^wich,  Cheshire,  26th  February  IV 89.  He  re- 
ceived his  first  stimulus  to  the  study  of  mathematics  at  the 
grammar  school  of  Northwich,  and  this  interest  was  further 
quickened  by  the  instructions  of  Dr  DaltoYi  at  Manchester, 
whither  he  had  removed  in  1811,  and  where,  instead  of 
followino'  his  original  purpose  to  study  for  the  church,  he 
was  assisting  his  widowed  mother  to  establish  a  business. 
For  several  years  he  carried  on  mechanical  researches  and 
experiments,  but  his  first  discovery  of  importance  was  that 
of  a  new  form  of  iron  girder,  by  which  a  gain  of  two-fifths 
in  strength  was  obtained  over  that  formerly  in  use.  After 
this  he  carried  on  investigations  of  a  similar  character  in 
conjunction  with  Sir  William  Fairbairn,  who  greatly  pro- 
fited by  his  suggestions  and  assistance  in  some  of  his 
more  important  inventions.  In  1840  Hodgkinson  com- 
municated a  paper  to  the  Royal  Society  on  Jixperimental 
liesearches  on  the  Strength  of  Pillars  of  Cast-iron  and  other 
ilaieriaU  in  recognition  of  which  he  in  1841  received  the 


royal  medal,  and  was  also  elected  a  fellow.  His  formulae 
for  solid  aud  hollow  pillars  soon  obtained  general  adop- 
tion in  all  engineering  class-books.  Subsequently  he  was 
employed  by  Stephenson  to  verify  the  experiments  of 
Fairbairn  on  wrought-iron  tubes,  with  a  view  to  the  con- 
struction of  the  Britannia  Bridge  ;  and  for  his  co-operation 
in  this  work  he  received  a  silver  medal  at  the  Paris  Exhibi- 
tion of  1855.  In  1847  he  was  appointed  professor  of  the 
mechanical  principles  of  engineering  in  University  College, 
London.  In  1848  he  was  chosen  president  of  the 
Manchester  Philosophical  Society,  of  whic^  he  had  been  a 
member  since  1826,  and  to  which,  both  previously  and 
subsequently,  he  contributed  many  of  the  more  important 
results  of  his  discoveries.  For  several  years  he  took  an 
active  part  in  the  discussions  of  the  Institution  of  Civil 
Engineers,  of  which  he  was  elected  an  honorary  member  in 
1851.  He  died  at  Eaglesfield  House,  near  Manchester, 
18th  June  1861.  The  name  of  Hodgkinson  will  always 
be  associated  with  those  of  Fairbairn  and  Stephenson,  and 
without  his  assistance  it  may  safely  be  affirmed  that  the 
most  brilliant  achievements  of  both  would  have  been  im^ 
possible. 

HODMEZO-VASARHELY,  a  corporate  town  in  the 
county  of  CsongrAd,  Hungary,  is  situated  on  the  lake 
H6d,  and  on  the  Alfold  Railway,  about  90  miles 
S.E.  of  Budapest,  46°  27'  N.  lat.,  20°  22'  E.  long.  Tha 
town  is  large  and  rapidly  improving,  and  has  many' public 
buildings.  Of  these  the  most  noteworthy  are  the  town- 
hall,  the  Roman  Catholic,  Greek,  and  Protestant  (one 
Lutheran  and  two  Calvinist)  churches,  the  Jews'  syna- 
gogue, the  Protestant  gymnasium,  and  the  royal  law  courts. 
Hidmezb-VAsirhely  possesses  also  many  elegant  private 
residences,  two  hospitals,  two  banks,  and  several  literary 
institutions,  and  has  a  flourishing  trade.  The  soil  of  the 
surrounding  country  is  exceedingly  fertile,  the  chief  pro- 
ducts being  wheat,  mangcorn,  barley,  oats,  miUet,  maize, 
and  various  descriptions  of  fruit,  especially  melons.  Exten- 
sive vineyards,  yielding  large  quantities  of  both  white  and 
red  grapes,  skirt  the  town,  which  has  also  a  fine  public 
garden.  The  horned  cattle  and  horses  of  H6dmez6- 
VAs.lrhely  are  considered  the  best  in  the  Alfold ;  sheep  and 
pigs  are  also  extensively  reared.  The  commune  is  protected 
from  inundations  of  the  Theiss  by  an  enormous  dike,  but 
the  town,  nevertheless,  sometimes  suffers  considerable 
damage  during  the  spring  floods.  In  1870  the  population 
was  49,153,  chiefly  Magyars. 

HODOGRAPH  is  the  name  given  to  a  geometrical  con- 
struction which  greatly  facilitates  the  study  of  kinematical 
questions.  It  was  invented 
by  Sir  William  Rowan 
Hamilton  about  1845,  and 
the  first  account  of  it,  writ- 
ten by  him,  is  to  be  found 
in  the  Proc.  R.  I.  A.  for 
1846. 

The  hodograph  may  ba 
thus  defined: — If  a  point 
be  in  motion  in  any  orbit 
and  with  any  velocity,  and 
if,  at  each  instant,  a  line 
be  drawn  from  a  fixed 
point  parallel  and  equal 
to  the  velocity  of  the  mov- 
ing point  at  that  instant, 
the  extremities  of  these 
lines  will  lie  on  a  curve  called  the  hodograph.  Let  PPiPj 
be  the  path  of  the  moving  point,  and  let  OT,  OTj,  OTj, 
be  drawn  from  the  fixed  point  O  parallel  and  equal  to  the 
velocities  at  P,  P,,  Pj  respectively,  then  the  locus  of  T  is 
the  hodograph  of  the  orbit  described  by  P  (fig.  1). 


Fig.  1. 
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From  tlis  dcfiaition  we  have  the  following  important 
fundamental  property  which  belongs  to  all  hodographs,  viz., 
that  at  any  point  the  tangent  to  the  hodograph  is  parallel 
to  the  direction,  and  the  velocity  in  the  hodograph  equal 
to  the  magnitude  of  die  resultant  acceleration  at  the  corre- 
sponding "point  of  the  orbit.  This  wiU  be  evident  if  we 
consider  that,  since  radii  vectores  of  the  hodograph  represent 
velocities  in  the  orbit,  the  elementiry  arc  between  two  con- 
eecutive  radii  vectores  of  the  hodograph  represents  the 
velocity  which  must  be  compounded  with  the  velocity  of 
the  moving  point  at  the  begmning  of  any  short  interval  of 
time  to  get  the  velocity  at  the  end  of  that  interval,  that  is 
to  say,  represents  the  change  of  velocity  for  that  interval. 
Hence  the  elementary  arc  divided  by  the  element  of  time 
is  the  rate  of  change  of  velocity  of  the  moving-point,  or  in 
other  words,  the  velocity  in  the  hodograph  is  the  accelera- 
tion in  the  orbit. 

Analytically  thus  (Tliomsoii  and  Tait,  /Vfi(.  Phil.):—het  x,  y,  z 
be  the  coordinates  of  P  in  the  orbit,  ?,  1,  f  those  of  the  corre- 
sponding point  T  in  the  hodograph,  then 

^^Tt'    "     di 
therefore 

^    'h.   iL- 

dp     dfi     df' 
ilso,  if  s  be  the  arc  of  the  hodograph, 

-  -ym*  m*  m  ■  ■  '^'- 

Ennntion  (1)  shows  that  the  tangent  to  the  hodograph  is  parallel 
to  the  line  of  resultant  acceleration,  and  (2)  that  the  velocity  in 
the  hodograph  is  equal  to  the  acceleration. 

Every  orbit  must  clearly  have  a  hodograph,  and,  con- 
versely, every  hodograph  a  corresponding  orbit ;  and, 
theoretically  speaking,  it  is  possible  to  deduce  the  one 
from  the  other,  having  given  the  other  circumstances  of 
the  motion.     We  give  a  few  examples  : — 

1.  For  uniform  motion  in  a  straight  lino  the  hodograph  is  easily 
seen  to  be  a  point.  .  .      i- 

2.  For  uniform  or  variable  acceleration  in  a  straight  line  the 
hodograph  is  the  line  described 
by  a  point  moving  with  uniform 
or  variable  velocity. 

3.  For  uniform  circular  mo- 
tion the  hodograph  is  also  a 
circle.  In  this  case  it  may  be 
usefal  to  show  how  the  con- 
ception of  the  hodograph  leads 
easily  to  the  ordinary  expres- 
sion for  the  so-called  centri- 
fugal force. 

Let  P  (fig.  2)  describe  the 
circumference  PP'iPo  with  uni- 
form velocity  v,  aud  from  the 
centre  0  draw  OT,  OT,,  OTj, 
4c.,  equal  to  each  other  and 
parallel    to    the    tangents    at  _.     „ 

P,   P,,    P„   respectively,    then  ^' 

TPjT,  is  tlie  hodograph  circle.  Also  let  o  equal  the  acceleration 
of  P,  -nhich  also  equals  the  velocity  of  T ;  then,  since  T  desclibes 
tiie  hodograph  uniformly  in  the  same  time  that  P  describes  the 
orbit,  we  have 

^    ^    L    •  — 

a  °  OT  "  V   ■  ■  °  ~  r 

It  is  evident  that  the  tangent  at  T  is  parallel  to  PO  the  direction 
of  acceleration  at  P. 

i.  For  sim]>le  harmonic  motion  the  hodograph  is  also  simple 
harmonic  motion,  and  similarly  for  elliptic  harmonic  motion. 

Tor  the  former  wo  have 

«=a  cos  (n(-f  e) ; 
.-.  !— i-  -ua  sin  (ii^  +  e)  =  );a  cos  (H<-^e  +  i»); 

wliich  indicates  simple  harmonic  motion  with  changed  amplitude 
aud  pha^c. 
C.  For  parabolic  motion  the  hodograph  is  a  straight  line: 


Let  OF  (fig.  8)  be  the  velocity  of  projection.  Resolve  it  vertU 
cally  and  horizontally ;  the  horizontal  component  OH  is  constant, 
60  that  the  hodograph  must  be  the  vertical  line  FHT.  The  velocity 
at  any  point  P  of  the  parabola  is  eWdcntly  represented  by  the  itm 
OT  drawn  parallel  to  the  tangent  at  P. 

Analytically  thns  :— If  x,  y  be  the  coordinates  of  the  msnsc 
point  and  f  and  jj  those  of  the  hodograph,  we  have 

x-0  ,  y  —  -/(/being  the  vertical  acceleratioa) ; 
.-.  i  =  0,ii  =-/; 
.-.  ?=<;.  ')=<;'-/''. 
which  indicates  a  vertical  straight  line  described  with  unibina 
velocity/. 


Fig.  3.  Fig.  4. 

6.  For  central  forces  the  hodograph  will  vary  with  the  law  of 
acceleration  towards  the  centre.  Hamilton  showed  that,  for  the 
Newtonian  law  of  the  inverse  square  of  the  distance,  the  hodograph 
is  always  a  circle,  and  for  that  reason  he  designated  that  law  tJ»« 
law  of  the  circular  fiodogra^i. 

Assuming  the  centre  of  force  as  origin  for  the  hodograph,  we  see 
that,  from  definition,  the  tangent  and  radius  vector  at  any  point  P 
of  the  orbit  are  respectively  parallel  to  the  radius  vector  and  tan' 
gent  at  the  corresponding  point  T  of  the  hodograph  (fig.  4).     Thes« 
four  lines  thus  enclose  a  parallelogram  PT,  whose  shape  is  constantly 
changing,  although  its  area  is  constant,  being  equal  to  the  constant 
rectangle  YT  contained  by  the  velocity  and  the  perpendicular  on 
the  tangent.     As  usual,  letTV  — 17)  — A.     .ilso  the  angle  between 
two  consecutive  tangents  to  the  hodograph  is  equal  to  the  angle 
between  the  corresponding  radii  vectores  of  the  orbit,  and  hence,  U 
9  be  the  angle  between  OP  and  some  initial  line,  ai  d  s  the  arc  M 
the  hodograph,  the  ordinary  formula  for  curvature  gives 
1  _  rf£_  e_  . 
p      ds      s   ' 
but  ,  h-r^6, 

and   —velocity  in  hodograph  — acceleration  in  orbit =P  (say)  ; 
,    1      hr-' 
••-7— P     ■ 

•••"-T- •''  = 

a  most  usefal  expression  for  the  radius  of  curvature  of  the  hodo- 
graph to  any  central  orbit. 

If  the  acceleration  vary  inversely  as  the'  square  of  the  distanc* 

p  —  _- ,  where  M  is  the  mass  at  the  centre  acting  unon  unit  mw» 

r' 
in  the  orbit     Substituting  in  (3),  we  get 

M  .     . 

p  —  -  -  =  constant. 
h 

Hence,  for  this  law  of  force,  and  evidently  for  it  only,  the  hod»- 
graph  is  a  circle. 

Assuming  that  the  nodograph  is  a  circle,  we  can  show  that  the 
orbit  for  this  law  of  force  must  be  a  conic  section.  Let  CTB  (fig.  5) 
be  the  hodograph  circle,  0  the  origin,  and  H  the  centre ;  and  let  th» 

OH 
ratio  ^  -  €.     Draw  OP  parallel  to  the  tangent  at  T  and,  there- 

HT 
fore,  perpendicular  to  TG.     Take  OP  such  that  the  parallelogram 
contained  by  OP  .md  OT  — a  constant— A.     Draw  OA  perpeadi- 
cular  to  CB  ;  and  li^t  PO.V-  8 ;  then, 

OP.TG-A; 

M 
.*.  OP.  (TH-hHG)-A;  butTH-p-^,  and 

eir. 


HG-HQcos  fl-epcosS--^  cosfl; 
(^  +  4cos»)».; 


OPi 


OP-r-^^. 


l+fQOiO 
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flencc  the  locus  of  P  is  a  cobic  section  whose  semi-parameter  is 
—         If  «<'!,  0  is  within  the  circle  and  the  orbit  is  an  ellipse; 

if  e=l,  0  is  on  the  circumference  and  the  orbit  is  a  parabola ;  and 
if  «>-l,  0  is  without  the  circle 
and  the  orbit  is  an  hyperbola. 

Two  values  of  the  potential, 
V,  can  readily  be  found  from 
the  above : — 


r 
M 


bat  r' 


_ft 
°TG 


TG=TH . TG . 


AJso,  since  OGH  is  a  right  angle, 
V-TH.TG  =  tlie  square  of  the 
tangent  from  T  to  the  circle  do- 
eeribed  on  HO  as  diameter. 

A    beautiful    result    con-  B 

nected  with  the  hodograph,  Fig.  5. 

and  one  which  has  attracted  the  attention  of  several  of  the 
ablest  mathematicians,  was  communicated  by  Sir  William 
Flamilton  to  the  Royal  Irish  Academy  in  March  1847.  It 
is  called  the  theorem  of  hodographic  isochronism,  and  is 
thus  stated : — If  two  circular  hodographs,  having  a  common 
chord,  which  passes  through,  or  tends  towards,  a  common 
centre  of  force,  be  cut  perpendicularly  by  a  third  circle,  the 
times  of  hodographically  describing  the  intercepted  arcs 
will  be  equal.  A  purely  quaternion  proof  is  given  of  this 
theorem  by  Hamilton  in  his  Eleinents,  and,  following  the 
hints  given  by  that  method,  he  has  also  indicated  the  follow- 
ing geometrical  proof. 

Let  TMTM',  AVMWM'  (fig.  6),  be  the  two  hodographic  circles 
with  centres  H  and  L  and  common  chord  MM'.  Let  P,  P',  on  the 
tommon  chord  produced,  be  the  centres  of  two  circles  WTW'T' 
and  BAB' A',  near  each  other,  which  cut  the  hodographs  orthogonally. 
Let  O  be  the  centre  of  force,  OZ  perpendicular  to  the  tangent 
at  T,  and  TR,  TR'  perpendicular  to  SX.  Also  let  AT  mean  the 
arc  AT,  and  similarly  for  the  other  small  arcs.  Draw  PY  perpen- 
dicular to  PT. 


7a3^ 

S 

:\ 

L^yn\- 

i^\  \ 

y^-^ 

>^ 

Yl  ^'- 

\  i 

p.   p 
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jw^ 
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Fig.  6. 

Ftom  similar  triangles  THA  and  TPY  we  have 
AT        PY  . 
TH  "  PT  ' 
uso  from  similar  triangles  THR  and  PP'Y 


IH        PP' 

AT 

PP- 

TR   "  PY 

•  -TR  =■  PT 

TR 

A-r 


PT 


PI' 


But  V  =  HT , 

M. 


|9SmilaTly, 

If .  and  i  be  the  times  of  hodographically  describing  the  arcs  AT 
and  A'T  respectively, 

AT        M.AT      M.AT,^^^^^^^j,^j^^y^^jT). 


It  = 


OZ. 
AT 


OP  .  TR  from  similar  triangles  OPZ  and  THR ; 
M  .  PP' .  TR  M  .  PP'     . 


0P-.  TR-      GP^TR-.PT      OP^PT.TK 


Similarly, 


M  .  PP' .  TR- 


M  .PF 


-       ops 
«  +  «'  = 


Now 


.  TR'* .  PT 

M  .  FP' 
0P2 .  PT 
2TR .  T'R' 


OP^ 
_1_ 
TK"*" 


.  PT 
1 

T'R' 


T'R' 
"  OP- 


PF 
PT 


ITR+TK') 
i2TR.rR'i 


TR  +  TR' 


2TR.rR' 
the  haiTOonic  mean  between  TR  and  TR'—QL  ; 


«  -t-  i'  . 
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From  this  expression  we  see  that  the  time  of  describing  the  two 
small  arcs  TA  and  T'A'  is  independent  of  the  radius  of  the  hodo- 
graph and  the  distance  of  its  centre  from  L.  Hence  it  is  equal  to 
the  time  of  describing  the  tivo  arcs  BW  and  B'W.  By  contiuuiug 
the  process  of  drawing  ortbogouals  we  anive  at  the  conclusion  that 
the  time  of  describing  the  whole  arc  ATT' A'  is  equal  to  the  time  of 
describing  the  arc  BWW'B'.  A  very  sitnple  analytical  proof  is 
given  in  Tait  and  Steele's  Dynamics  of  a  Particle.  Others  not  so 
simple  by  Cayley  and  Droop  are  to  be  found  iu  the  Quarterly 
Journal  of  Mathematics.  We  can  only  mention  that  the  theorem 
of  Lambert  can  be  deduced  from  the  above  theorem  of  hodogi'aphic 
isochronism  without  using  any  property  of  conic  sections. 

Sir  William  Hamilton  has  observed  that  we  have  a 
good  instance  of  a  hpdograph  iu  the  curve  of  aberration 
of  a  star,  which  is  merely  the  hodograph  of  the  earth's 
annual  motion.  The  fact  that  this  curve  is  a  circle  in  a 
plane  parallel  to  the  earth's  orbit,  abstracted,  however, 
from  the  get>eral  idea  of  the  hodograph,  was  known  long 
before  the  date  of  the  hodograph.  It  will  be  found  clearly 
stated  and  proved  in  Woodhouso's  Astronomy,  of  date  1821, 
and  from  allusions  there  it  appears  to  have  been  known 
even  earlier.  As  an  application  of  the  hodograph,  Thomson 
and  Tait  point  out  that  the  heat  and  light  received  by 
a  planet  from  the  sun  in  any  time  are  proportional  to  the 
corresponding  arc  of  the  hodograph. 

See  Proc.  Roy.  Irish  Acad.,  1846;  Hamilton's  Elements  of 
Quaternions;  Tait,  Proc.  Pi.  S.  i^.,  1867-8;  Tait's  Quaternions; 
Thomson  and  Tait,  ^at.  Phil.-  (J.  BL.) 

HODY,  HuMPHBEY  (1659-1706),  an  English  divine, 
was  bom  at  Odcombe  in  Somersetshire  in  1059.  In  1676 
he  entered  Wadham  College,  Oxford,  of  which,  having 
proceeded  M.A.  in  1682,  he  became  fellow  in  1684. 
Previously  he  had  published  in  1680  Disscrlatio  contra 
Historiam  Aristece  de  LXX.  Intei~pretibus,  in  which  he 
showed  that  the  so-called  letter  of  Aristeas,  containing 
an  account  of  the  production  of  the  Septuagiut,  was  the 
late  forgery  of  a  Hellenist  Jew  originally  circulated  to 
lend  authority  to  that  version.  The  dissertation  was 
generally  regarded  as  conclusive,  although  Vossius  pub- 
lished an  angry  and  scurrilous  reply  to  it  in  the  appendix 
to  his  edition  of  Pomponius  Mela.  In  1689  Hody  wrote 
the  "Prolegomena"  to  the  chronicle  of  John  Malala, 
published  at  Oxford  in  1691.  The  following  year  he 
became  chaplain  to  StUlingfleet,  bishop  of  Worcester,  and, 
09  account  of  his  supporting  the  ruling  party  in  a  contro- 
versy with  Dodwell  regarding  the  nonconforming  bishops, 
he  was  appointed  chapiain  to  Archbishop  Tillotson,  an  office 
which  he  continued  to  hold  under  Teuison.  In  1698  he 
was  appointed  regius  professor  of  Greek  in  the  university 
of  Oxford,  and  in  1704  he  was  promoted  to  the  archdeanery 
of  Oxford.  In  1701  he  published  History  of  English 
Councils  and  Convocations,  and  in  1704  in  four  volumes  De 
Bibliorum  textis  originalibus,  in  which  he  included  his 
original  work  on  the  Septuagint,  and  published  a  reply  to 
the  attack  of  Vossius.  He  died  20th  January  1706.  A 
work,  De  Greeds  Illnstnbus,  which  he  left  in  manuscript, 
was  published  in  1742  by  Dr  Jebb,  who  prefixed  to  it  a 
Latin  dissertation. 

HOF,  originally  Kegnitzhof,  a  town  of  Bavaria,  circle 
of  Upper  Franconia,  is  beautifully  situated  on  the  Saale, 
on  the  north-eastern  spurs  of  the  Fichtelgebirge,  and  at  thft 
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junction  of  several  railways,  30  miles  N.N.E.  of  Baircutli. 
It  is  the  seat  of  district,  town,  country,  and  commercial 
courts,  a  cLainber  of  commerce,  and  a  head  tax  ofiice.  It 
is  surrounded  by  walls,  and  has  one  Catholic  and  three 
Protestant  churches,  a  town-house  of  15G3  in  the  Gothic 
style,  a  gymnasium  with  an  extensive  library,  a  trade  and 
commercial  school,  a  female  school  of  the  higher  grade,  a 
people's  school,  an  orphanage,  a  richly  endowed  hospital 
founded  in  12G2,aud  an  infirmary.  Its  industries  are  chiefly 
connected  with  wool  and  cotton,  and  include  woollen, 
cotton,  and  jute  spinning,  jute  weaving,  and  tho  manufac- 
ture of  cotton  and  half-woollen  fabrics.  It  has  also  dye- 
works,  flour-mills,  'saw-mills,  breweries,  iron-works,  and 
manufactures  for  machinery,  iron  and  tjn  wares,  chemicals, 
and  sugar.  In  the  neighbourhood  thero  are  large  marble 
quarries  and  extensive  iron  mines.  The  population  in  1875 
was  18,122. 

Hof  was  built  about  3080,  on  tho  site  of  an  old  robber  castle. 
Originally  it  belonged  to  tl;e  empire,  but  afterwaida  it  was  held  by 
the  dukes  of  Meran,  and  tlicu  by  the  couuta  of  Orlamiiudc,  until 
it  was  sold  in  1373  to  the  counts  of  Nuremberg.  Tho  cloth  manu- 
faeturo  introduced  into  it  in  the  15th  century,  and  the  manufacture 
of  veils,  boguu  in  tlie  16th  century,  RVeatly  promoted  its  prosperity, 
but  it  Bufferi-d  severely  in  tho  Albertine  and  Hussite  wars,  as  well 
as  in  the  Thirty  Years' W.ar;  and  in  1823  tho  greater  part  of  it 
tvas  destroyed  by  fire.  In  1792  it  came  into  tlie  possession  of 
Prussia;  in  180G  it  fell  to  France;  and  in  1810  it  was  incor- 
porated with  I5avaiia.  See  ^Vidnlann,  Chronik  dcr  Sladt  Hof, 
1844  ;  Ernst,  Gcxhichic  mul  JJcschtcibun^  dcs  £c:irks  und  dcr  Stadt 
Ho/,  1866. 

HOKHn,  Andreas  (1767-1810),  a  Tyrolese  patriot,  was 
bom  October  2,  1 767,  at  St  Leonhard,  in  the  Passeyr  valley. 
Thero  his  father  kept  a  tavern  called  the  Sandhof,  which 
Hofer  inherited,  and  on  that  account  he  was  popularly  known 
»3  the  "Sandwirth."  In  addition  to  this  he  carried  on  a 
trade  in  wine  and  horses  with  the  north  of  Italy,  acquiring 
i  1  igh  reputation  for  intelligence  and  honesty.  On  tho 
iutbreak  of  tho  war  in  170G,  he  commanded  a  company  of 
riflemen  against  tho  French  at  Lake  Garda,  and  after  tho 
peace  of  Lun6ville  ho  took  an  active  part  in  organizing  tho 
Tyrolese  mUitia.  After  the  treaty  of  Presburg  (1805),  by 
which  Tyrol  was  transferred  from  Austria  to  Bavaria,  Ilofer 
was  chosen  a  member  of  tho  secret  Tyrolese  deputation  which  , 
went  to  Vienna  to  confer  with  the  emperor  on  the  condition  ' 
of  their  country  ;  and  when,  on  the  advice  of  Austria,  tho  I 
whole  of  Tyrol  in  April  1809  rose  in  arms,  Hofer  was 
chosen  to  the  command  of  a  large  division  of  the  insurgents, 
and  inflicted  an  overwhelming  defeat  on  the  Bavarians  at 
Sterzing.  Eeinforcements  sent  by  Napoleon  defeated  the 
Austrians  at  Woergl  and  the  Tyrolese  at  Fenersinger,  but 
Hofer  coming  to  the  rescue  of  his  country  repulsed  the 
Bavarians  with  great  loss  at  Innsbruck.  Kotwithstanding 
also  that  Austria  after  Napoleon's  victory  at  Wagram  agreed 
to  evacuate  Tyrol,  Hofer  resolved  to  maintain  the  struggle, 
and  on  the  13th  August,  at  Berg  Isel,  routed  with  great 
slaughter  a  combined  French  and  Bavarian  force,  and  com- 
pletely freed  his  country  from  foreign  dominion.  For  some 
time  the  internal  aB'airs  of  Tyrol  were  administered  by 
an  independent  Government  of  which  Hofer  was  the  head, 
but  after  the  peace  of  Vienna  ihe  Bavarians  again  endea- 
voured to  assert  their  supremacy,  and  after  a  heroic  resist- 
ance Hofer  was  compelled  to  flee  for  safety  to  the  mountains. 
A  price  was  set  upon  his  head,  and  on  account  of  the 
treachery  of  one  of  his  most  trusted  followers,  he  was 
captured,  January  27,  1810,  in  a  chalet  in  the  Passeyr 
valley.  He  was  sent  to  JIantua  for  trial,  and  on  the  20th 
February,  by  the  orders  of  Napoleon,  was  executed  twenty- 
four  hours  after  his  condemnation.  In  1823  his  remains 
were  removed  from  tho  place  of  sepulture  at  JIantua  to 
Innsbruck,  where  they  were  interred  in  the  Franciscan 
church,  and  in  1834  a  marble  statue  was  erected  over  his 
tomb.     In  1819  the  jjatent  of  nobility  decreed  for  him  by 


Austria  in  1809  was  conferred  upon  Lis  family  by  the  title 
of  Von  Passeyr. 

See  Lcbtn  und  Thcitcn  dcs  elumahjin  d'ljroler  Insurgcntcn-Chffa 
Amir.  Uo/cr,  Berlin,  1810;  Andr.  llofcr  nnd  die  Tyrolcr  Jnstir- 
rcclion  int,  Jahrc  1809,  Munich,  1811;  llorniayr,  GcachkhU.  Andr^. 
JInJcr's  Snndwirt/is  auf  Passeyr,  Leipsic,  1845 ;  B.  AVebcr,  Das  Thai 
Fnssr.yr  und  sciw  Jicicohiicr  mil  bcsoiidcrcr  liucksicht  aiif  Andreas 
llofcr  und  das  Jnhr  1809,  Innsbruck,  1851 ;  Rapp,  Tirol  im,  Tahr 
1809,  Inusbruck,  1852>Heigel,  Andreas  Hofer,  Munich,  1874.' 
His  history  has  supplied  the  materialp  for  tragedies  to  B.  A'.cibach 
and  Immermann. 

HOFFMANN,  August  Heineich  (1798-1874),  known 

as  Hofl'mann  von  Fallersleben,  German  poet,  philologist, 
and  historian  of  literature,  was  born  at  Fallersleben,  ia 
Liineburg,  April  2,  1798.  He  was  educated  at  Helmstiidt 
and  Brunswick,  and  afterwards  at  the  universities  of 
GiJttingen  and  Bonn.  His  original  intention  was  to  study 
theology,  but  ho  soon  devoted  himself  entirely  to  literature. 
In  1823  he  was  appointed  librarian  to  the  university  of 
Breslau,  a  post  which  he  held  till  1838.  He  was  mado 
extraordinary  professor  of  the  German  lauguage  and  litera- 
ture at  the  university  in  1830,  and  full  professor  in  1835  ; 
hut  he  was  deprived  of  his  chair  in  18l2  in  consequence 
of  his  Unpolitische  L'uder,  which  gave  much  offence  to  the 
ruling  classes  of  Prussia.  He  then  travelled  for  some-  timo 
in  Germany,  Switzerland,  and  Italy,  and  lived  for  two  or 
three  years  in  Mecklenburg,  of  which  he  became  a  natural- 
ized citizen.  The  revolution  of  1848  brought  him  back 
to  Prussia,  where  he  was  restored  to  his  rights,  and  received 
as  a  pension  the  "  Wartcgeld,"  that  is,  tho  salary  attached 
to  a  promised  office  which  is  not  yet  vacant.  He  married 
in  1849,  and  during  the  next  ten  years  lived  first  in 
Bingerbruck,  afterwards  in  Neuwied,  and  then  ia  Weimar, 
where  he  was  one  of  the  editors  of  the  Weimarische 
Jalabiich.  In  1860  he  became  librarian  to  the  duke  of 
Eatibor,  and  he  'retained  this  appointment  till  his  dcutli 
on  the  20th  of  January  1874.  Fallersleben  was  one  of 
the  best  popular  poets  of  modern  Germany.  In  politics 
he  ardently  sympathized  with  the  progressive  tondeucies 
of  his  time,  and  he  was  among  the  earliest  and  most  effec- 
tive of  the  political  poets  who  prepared  the  way  for  the 
outbreak  of  1848.  As  a  poet,  however,  he  acquire  .  distinc- 
tion chiefly  by  the  ease,  simplicity,  and  grace  with  which  ho 
gave  expression  to  the  passions  and  aspirations  of  ordinary 
life.  Although  he  had  not  been  scientifically  trained  in 
music,  he  composed  melodies  for  many  of  his  songs,  and  a 
considerable  number  of  them  are  sung  by  all  classes  in 
every  part  of  Germany. 

Tho  best  known  of  his  poetical  writings  is  las  Oedichle  (8tli 
edition,  Berlin,  1874) ;  but  there  is  great  merit  also  in  hisAhinun- 
nischc  Licdcr  (5tl  edition,  JIannlieim,  1843),  Soldalmliidcr  (Mainz, 
1851),  Soldalrnlcbcn  (Berlin,  1852),  Mciiilcben  (Neuwied,  1865), 
and  in  bis  Fiinfzig  Kindcrlicdcr,  Fiinfzig  Kenc  Ktndcrdcdcr,  and 
Altc  und  N'nic  Kindcrlicdcr.  His  Unpotilisehe  Licdcr,  DciiUche 
Licdcr  nus  dcr  Schwcix,  and  StreificJdcr  are  not  without  poetical 
value,  but  they  are  mainly  interesting  in  relation  to  the  practical 
movements  of  tlie  age  in  which  they  were  written.  As  a  student 
of  ancient  Teutonic  literature  Fallersleben  ranks  among  the  most 
persevering  and  cultivated  of  German  scholars,  ionie  of  the  chief 
results  of  his  labours  being  embodied  in  his  i/(  ra:  Lcljica-,  Fund- 
fjrubcn  fUr  Gfscliichte  dcu/sckcr  Sprachc  und  Lilcratur,  AUdcxUsche 
Llditcr,  Spcnden  zur  dcutschrn  Litcratiirgcschiehte,  and  Findliiicfc. 
Among  his  editions  of  particular  works  may  bo  named  Hcincke 
Vos,  Monnmcnta  Elnoncnsia,  and  Thcophilus.  Die  Deutsche  Philo- 
logic  im  Grundriss  (1836)  was  at  tho  time  of  its  publication  a 
valuable  contribution  to  philological  research,  and  historians  of 
German  literature  still  attach  importance  to  his  Gcschiclde  dcs 
dciilschcn  Kirchcnlicdcs  lis  avf  LiUlicr{lS3'2;  3ded.,  1861),  Unscre 
lolksthumlichcn  Licdcr  (3d  ed.,  1869),  and  Die  deuUehcn  Gcscll- 
ichnftslicder  dcs  16  und  17  Jnhrk.  (2d  ed.,  1860).  In  1868-70 
Fallersleben  published  in  6  vols,  an  autobiogr.ipliy,  ilrin  Lebca: 
Aiifzcichnuntjcn  ttnd  Frinvcnnigcn.  See  also  Urirff  von  llnff^nann 
ion  Fallersleben  und  Moritz  Ilaiipt  an  Ferdinand  Wo/f  (Vienna, 
1874);  Wagner,  Hoffmann  von  Fallersleben,  1818-68  {Vienna, 
1869);  and  GottschaU,  Purlrdls  und  Studien  (vol  v.,  Leiftic, 
1876). 
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HOFFMANN,  Ebnst  Theodoe  Wilhei,m';1776-1822), 
German  romance  writer  (for  whose  name  Wilhelm  liia 
own  substitate,  in  Lomago  to  Mozart,  was  Amadeus),  was 
oorn  at  Kdnigsberg,  January  24,  1776.  His  parents,  who 
lived  unhappily  together,  separating  a  year  or  two  after 
bis  birth,  ho  was  brought  up  in  his  grandmother's  house, 
inder  the  caro  of  a  bachelor  uncle.  His  relations  seem 
to  have  been  fairly  puzzled  at  the  waywardness,  cunning, 
and  precocity  of  the  boy,  who  neglected  his  school  lessons 
and  hated  routine,  but  applied  himself  with  passionate 
zest  to  the  study  of  music  and  painting,  extemporized 
marvellously  on  the  harpsichord,  and  with  his  pencil  cari- 
catured friend  and  foe  alike  with  terrible  facility.  Incited 
by  his  friend  Hippel,  Hoffmann  on  leaving  school  turned 
to  the  hereditary  profession  of  the  law ;  but,  as  no  im- 
mediate post  offered  itself,  he  gave  lessons  in  music  and 
painting,  and  wrote  two  novels,  for  which  ho  could  not 
find  a  publisher.  A  discreditable  love  episode  with  one 
of  his  pupils  drove  him  at  this  time  from  Konigsberg,  and 
ho  went  to  act  as  assistant  to  another  lawyer  uncle  at 
Gross-Glogau  "in  Silesia.  In  1798  he  became  referendary 
in  the  supreme  court  at  Berlin,  and  in  1800  passed  his  final 
examination  and  way  appointed  assessor  to  the  court  of 
Posen.  Here  he  seems  to  have  led  a  dissipated  life,  and 
to  have  contracted  the  habit  of  excessive  drinking  which 
marred  his  whole  career.  He  subsequently  made  enemies 
in  Posen  by  sending  a  series  of  scandalous  caricatures  for 
distribution  at  a  masquerade  ball,  and  his  appointment  was 
on  this  account  changed  to  a  councillorship  at  Plozk,  where, 
having  married  ere  this  time,  he  spent  two  years  in  retire- 
ment, studying  in  his  leisure  hours  the  theory  of  music, 
translating  Italian  poetry,  and  sketching  plans  for  future 
literary  work ;  but  in  1 804,  again  in  favour  at  headquarters, 
he  was  transferred  as  councillor  to  Warsaw.  There  ho 
found  a  true  friend  in  Hitzig,  his  colleague,  and  made  the 
acquaintance  of  Werner,  at  whose  request  he  set  music  to 
some  parts  of  the  Kreuz  an  der  Osfsee.  He  soon  became 
the  centre  of  musical  society  in  Warsaw,  helped  to  insti- 
tute a  concert-house  or  "Ressource,"  found  leisure  not 
only  to  paint  its  saloons  but  to  compose  music  for  its 
orchestra,  and  was  actually  conducting  this  orchestra  before 
enthusiastic  audiences  when  Warsaw  was  taken  by  the 
French  in  1806.  For  some  time  he  lingered  in  Warsaw ; 
but  in  the  spring  of  1807,  having  recovered  from  a  fever 
to  find  himself  almost  penniless,  he  returned  to  Berlin  to 
seek  some  means  of  livelihood.  His  only  child  died  in 
Posen  while  he  was  in  Berlin  ;  and,  though  he  succeeded 
in  obtaining  the  post  of  music-director  to  the  Bamberg 
theatre,  the  theatre  soon  after  became  bankrupt,  and 
Hoffmann  was  once  more  destitute.  He  now  found  oc- 
casional employment  as  a  composer  of  operatic  music, 
and,  as  a  last  resource,  attempted  authorship.  The  editor 
of  the  Allgemeine  Musikalische  Zeilvnr/  enlisted  his  ser- 
vices, and  in  that  paper  appeared  a  series,  afterwards  pub- 
lished, with  a  preface  by  Jean  Paul  Ricliter,  as  Fantasie- 
stUcke  in  Callots  Manier  (1814;  4th  ed.,  1864).  He 
eom posed  at  this  time,  among  other  things,  a  Miserere 
by  order  of  the  grand-duke  of  Wiirzburg,  and,  for  the  pro- 
prietors of  the  Bamberg  theatre,  music  to  Kotzebue'a  opera 
Das  Gespenst;  and  he  also  gave  lessons  in  music  and  draw- 
ing, decorated  saloons,  and  painted  portraits  to  order.  The 
misery  of  his  condition  was  enhanced  by  his  wife's  illness 
and  his  own  light-hearted  recklessness.  The  money  which 
he  inherited  at  the  death  of  his  uncle  did  not  suffice  to  pay 
his  debts ;  and  he  had  been  reduced  to  selling  his  last  coat 
for  food  when  his  friends  obtained  for  him  the  post  of 
music-director  to  another  theatrical  company,-  performing 
alternately  at  Dresden  and  Leipsic.  Hoffmann  was  writing 
romances  in  a  garret  in  Dresden,  or,  bedridden  by  gout, 
was  drawing  caricatures  of  the  "  verwiinschte  Franzoscn" 


while  Napoleon  and  the  allied  armies  wore  6trng''liii<» 
round  its  walk  In  1814  appeared  his  Vision  ov?  d°r 
Schlacli/felde  ton  Dresdei, ;  and  in  the  same  year,  on  tlio 
fall  of  Napoleon,  he  returned  to  Berlin,  and  was  reinstated 
in  the  legal  profession.  Two  years  later  he  was  appointed 
councillor  in  the  supreme  court,  and  from  that  time  en- 
joyed a  good  income,  a  dignified  position,  and  the  society 
of  his  best  friends.  He  was  already,  in  virtue  of  his 
Fautasiesliicke,  regarded  as  one  of  the  most  notable  romance 
writers  of  his  day,  but  most  of  his  works  were  yet  to  come. 
These  followed  each  other  in  quick  succession.  Die  EHj-ire 
des  Tenfels  appeared  in  1816;  NachistUcke  in  181V; 
liel/sama  Leiden  eines  Theaterdirektors  in  1818;  Die 
Serapionsbriider,  a  collection  of  tales,  in  1819-24;  IiMu 
Zaches,  genannt  Zinnober,  in  1819  ;  Prinzcssin  Brauibilla 
in  1821;  Meister  Floh  in  1822;  and  Lebcnsansickten  drs 
Kaiers  Murr  in  1821-22.  He  also  conipoiod  the  opera 
Undine,  the  .libretto  of  which  was  prepared  by  Fouqud 
himself.  It  was  performed  with  success  in  Berlin ;  but 
the  music  was  lost  in  the  subsequent  destruction  of  the 
opera-house  by  fire.  Hoffmann's  prospects  in  Berlin  were 
ruined  by  the  old  habit  of  intcmperonce,  which  had  grown 
upon  him  during  the  years  of  his  poverty.  We  are  told 
that  his  legal  duties  were  scrupulously  performed,  and  that 
the  remainder  of  his  day  was  spent  in  literary  work,  but 
that,  when  this  was  over,  he  avoided  refined  society,  and 
his  nights  became  a  series  of  wild  pothouse  revels.  His 
health  soon  gave  way ;  and,  after  intense  suffering  from 
spinal  paralysis,  he  died  at  Berlin,  July  24,  1822.  Der 
Feind,  his  last  work,  remaitted  unfinished. 

Versatility  is  the  chief  characteristic  of  Hoffmann's 
genius,  and  it  is  also  its  greatest  weakness.  He  is  admitted 
to  have  been  an  excellent  jurist.  His  paintings  were  clever, 
though  fantastic.  He  was  a  popular  composer  and  a 
brilliant  romance-writer.  But  this  very  versatility  pre- 
vented his  rising  to  eminence  in  any  one  vocation  ;  and, 
even  as  a  romance-writer,  in  which  capacity  ho  will  bo 
longest  remembered,  he  was  deficient  in  some  of  the  highest 
attributes.  His  imagination  was  unbounded,  his  wit  light 
and  acrid,  his  dialogue  stirring.  His  descriptive  passages, 
in  their  minute  vividness,  have  been  compared  to  those  of 
Sir  Walter  Scott,  and  his  romances  abound  in  the  supersti^ 
tious  and  mythical,  that  damonic  element  which  is  so 
peculiarly  German,  and  which  in  Hoffmann  amounted 
almost  to  a  frenzy.  But,  with  all  this,  a  perusal  of  hi» 
writings  leaves  a  disagreeable  impression  ou  the  mind,  a 
feeling  of  dissatisfaction  and  unrest.  They  are  the  produc- 
tion of  a  misdeveloped  nature,  of  a  man  full  of  feverish 
impulses,  oddities,  and  weakness,  not  devoid  of  tender- 
ness, but  whoso  temper  was  unforgiving  and  malicious 
whose  prevailing  mood  was  the  sarcastic,  and  whose  only 
religious  creed  was  a  blind,  headlong  fatalism.  There 
is  also  a  strong  clement  in  his  writings  which  Carlyl--) 
in  his  biography  of  Hoffmann  has  called  "  i)layerlike," 
a  glitter  which  is  of  tinsel,  a  something  "fahje, 
brawling,  and  tawdry."  His  writings,  like  his  character, 
are  a  curious  mixture  of  what  is  really  beautiful  and 
rare  with  much  that  is  petty  and  sordid.  Their  clever- 
ness is  irresistible;  but  the  dignity  of  true  greatness  is 
not  there. 

Die  Elixire  der  Tevfels,  his  longest  completed  work, 
contains  in  a  narrative  form  some  of  his  own  wildest  and 
most  revolting  dolusious  ;  and  the  derisive  Kater  Murr, 
of  which  the  third  volume  is  wanting,  is  not  less  character- 
istic. Some  of  his  smaller  pieces  have  justly  been  thought 
the  most  pleasing  and  perfect  of  his  work*-;-  Among  these 
are  Der  goldene  Topf,  Das  Frdidein  von  Sender;/,  Doge  und 
Dug'iresxe,  and  Jfdsler  Martin  und  seine  GeseHen.  Tho 
delicacy  and  finish  of  the  last,  slight  though  it  ii,  liava 
stamped  it  as  Hoffmann's  masterpiece, 
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A  life  of  lIo(Tinann  lins  1  ecu  written  )>y  llilzig,  liis  collca^io  first 
in  WursAw  ami  aftcrwanU  in  Berlin,  uiuliT  tlio  title  of  llnffmann's 
LcUii  uiul  Xiichldss.  A  SL-Irctinii  of  liia  writii.j;s  wai  imbliblicil  ia 
Burlin,  1327  28,  nml  live  more  voliiiiios  (iucluJiii;;  liil2i;,''s  lift) 
wcrL-  addoJ  by  Iiis  widow  in  1839.  A  si'k'i'tioii  of  liis  vvritiiijjs  l>y 
Kurz  apiicarcU  in  1870,  an  J  iin  edition  of  liis  collected  works,  in  12 
vols.,  in  1871-73.  Most  of  his  romances  arc  to  be  obtained  sciiaratcly 
in  the  Unlvcrsul-JliUiotluh,  a  dieap  edition  of  standard  aulliors  pub- 
lished at  Leipsic.  iJic  Elixirc  ties  Tcii/chhaa  been  translated  into 
l'.n;;lish  (Edin.,  18211,  and  Ciilylo  has  f;iecn  us  a  biograpliy  of 
Iloll'mann,  together  with  a  translation  of  one  of  the  yaiUasicsliickc, 
"  Der  Cioldeue  Topf,''  in  his  German  j:oi,iancc.  (F.  M.) 

nOFFMANN,  Friedkich  (16G0-1742),the  most  famous 
pliysician  in  a  family  that  had  been  connected  with  medicine 
for  200  years  before  him,  was  born  at  Ilalle,  February  19, 
IGGO.  He  received  his  school  education  at  the  gymnasium 
of  his  native  town,  where  he  acquired  that  taste  for  and 
skill  in  mathematics  to  which  ho  attributed  much  of  his 
after  success.  At  the  age  of  eighteen  ho  went  to  study 
medicine  at  Jena,  whence  in  1C80  ho  passed  to  Erfurt,  in 
order  to  attend  Kasper  Cramer's  lectures  on  chemistry. 
Next  year,  returning  to  Jena,  ho  received  his  doctor's 
diploma,  and,  after  publishing  a  thesis,  was  permitted  to 
teach.  Constant  study  then  began  to  tell  on  his  health, 
and  in  1682,  leaving  his  already  numerous  pupils,  he  pro- 
ceeded to  Minden  in  Westphalia  to  recruit  himself,  at  the 
request  of  a  relative  who  held  a  high  position  in  that  town. 
After  practising  his  profession  at  Jfiuden  for  two  ycar.s, 
Hoffmann  made  a  journey  to  Holland  and  England,  where 
he  formed  the  acquaintanco  of  many  illustrious  chemists 
and  physicians.  Towards  the  ond  of  1084  he  returned  to 
Sfinden,  and  during  the  next  three  years  he  received  many 
flattering  appointments.  In  1G88  ho  removed  to  the  more 
promising  sphere  of  Halberstadt,  with  the  title  of  physician 
to  the  principality  of  Halberstadt ;  and  on  the  founding  of 
Halle  university  in  1G93,  his  reputation,  which  had  boon 
steadily  increasing,  procured  for  him  the  p...narins  chair 
of  medicine,  while  at  the  same  time  he  was  charged  with 
the  responsible  duty  of  framing  the  statutes  for  the  new 
medical  faculty.  He  filled  also  the  chair  of  nat^nral  philo- 
sophy. With  tho  exception  of  four  years  (1708-12), 
which  ho  passed  at  Berlin  in  tlio  capacity  of  royal  physician, 
without  however  giving  up  his  professorship,  HofTmanu 
spent  the  rest  of  his  life  at  Halle  in  instruction,  practice, 
and  study,  interrupted  cow  and  again  by  visits  to  different 
courts  of  Germany,  where  his  services  procured  him  honours 
and  rewards.  His  fame  became  European.  He  was  en- 
rolled a  member  of  many  learned  societies  in  different 
foreign  countries,  while  in  his  own  ho  became  privy 
councillo!-.     He  died  at  Halle,  on  November  12,  1742. 

Hoffmann's  writings,  the  result  both  of  compilation  and 
original  research,  have  still  a  considerable  suggestive 
value.  His  theories,  though  sometimes  vague  and  even 
idle,  contributed  in  some  degree  to  introduce  a  revolution 
in  medical  science  ;  while  his  doctrine  of  atony  and  spasm 
in  tho  living  solid  as  the  solo  cause  of  internal  disorders 
turned  the  attention  of  physicians  more  directly  to  the 
primary  moving  powers  of  the  system.  He  pursued  with 
ardour  the  study  of  practical  chemistry,  and  pharmacy 
owes  to  him  several  preparations  which  are  still  in  general 
use.  It  was  through  Hoffmann  also  that  many  of  the 
mineral  springs  of  Germany  first  came  into  repute  as 
health  resorts.- 

Of  his  numerous  writings  a  catalogue  is  to  be  found  in  Hallcr's 
BiUiothcca  Mcdicina;  Praclitxe.  Tho  chief  is  Mcdicina  Kalionalis 
Systematica,  undertaken  .at  the  age  of  sixty,  and  published  in  1730. 
It  was  translated  into  French  in  1739,  under  the  title  of  ilcdccinc 
liaisonnic  d^ Hoffmann.  A  complete  edition  of  Hoffmann's  works, 
with  a  life  of  the  author,  was  published  at  Genera  in  1740,  to  which 
Bupplcments  wcro  added  in  1753  and  1760.  Editions  ajipearud 
also  at  Venice  in  1745,  and  at  Naides  in  1753  and  179S. 

HOFFMANN,-  Johann  Jo'sEPn  (1805-1878),  ai,  erm-; 
nent  Cliinese  apd  Japanese  scholar,  was  born  at  Wiirzburg 


on  the  IGth  of  February  1805.  After  studying  in  fho 
philosophical  department  of  tho  Wtirzburg  university,  the 
young  man  took  to  tho  stage  in  1825  ;  and  it  was  only 
by  an  accidental  meeting  with  tlic  German  traveller,  I)r 
Siebold,  in  July  1830,  that  his  interest  was  diverted  t» 
Oriental  philology.  From  Siebold  himself  he  acquired  the 
rudiments  of  Japanese  ;  and  in  order  to  take  advantage  ol 
the  instructions  of  Ko-ching-chang,  a  Chinese  teacher  whois 
Siebold  had  brought  home  with  him,  ho  made  himself 
acquainted  with  Malay,  the  only  language  except  Chinese 
which  the  Chinaman  could  understand.  Such  rapid  advance 
did  Hoffmann  make  that  in  a  few  years  he  was  able  t« 
supply  the  translations  for  Siebold's  Ii'ippon  ;  and  the 
high  character  of  his  work  soon  attracted  the  attention  of 
older  scholars.  Stanislas  Julien  invited  him  to  Paris;  and 
he  would  probably  have  accepted  the  invitation,  as  a  dis- 
agreement had  broken  out  between  him  and  Siebold,  had 
not  M.  Baud,  the  Dutch  colonial  minister,  appointed  Lini 
Japanese  translator  with  a  salary  of  1800  florins  or  £150. 
Tlie  Dutch  authorities  were  slow  in  giving  him  further  re- 
cognition ;  and  he  was  too  modest  a  man  successfully  t« 
urge  his  claims.  It  was  not  till  after  ho  had  received  the 
offer  of  tho  professorship  of  Chinese  in  King's  College, 
London,  that  tho  authorities  made  him  professor  at  Leydon, 
and  the  king  allowed  him  a  yearly  pension.  lu  1875  lie 
was  decorated  with  tht  order  of  the  Netherlands  Lion,  ami 
in  1877  ho  was  elected  corresponding  member  of  the  Berlin 
Academy.  But  these  honours  came  almost  too  late  ;  for  i 
disease  of  the  lungs  from  which  he  had  long  'suffered  ter- 
minated fatally  on  tho  19th  of  January  1878. 

Hoffmann's  chief  work  is  his  Japanese  Dl-.tiouary.  Though  begun 
in  1839  it  is  still  luifmishcd,  for  the  dillicultics  against  which  he 
had  to  contend  were  immense,  Unable  at  first  to  j)rocure  th( 
neccssajy  type,  ho  set  himself  to  the  cutting'  of  iiuuches  ;  and  cvc» 
when  the  jiroper  founts  Avcro  obtained  he  had  to  act  as  !iis  own 
compositor  as  far  as  Chinese  and  J.iiiancsc  were  loncerned.  Hi.' 
Jujiancsc  grammar  is  a  standard  work  ;  it  was  published  in  Dutch 
and  English  inl8C7,  and  in  English  and  Geruian  in  1870.  Of  hit: 
miscellaneous  productions  it  is  enough  to  mention  *' Japau'f 
IJcziige  niit  dcr  ICoraischcn  Halbiusel  und  mit  bcliina"  in  A'i/'iion, 
vii. ;  Yo-fktn-fi-linl-,  Vart  tniercr  les  vers  I'l  sm'r  ait  Jajnii,jmr  lluch 
al'i  Moariloiiui,  Paris,  1818;  "  Dio  Heilkunde  in  Japan"  ir 
MtttheH.  d.  dcutseh.  Oesethch.  fib'  Natiir-  uiid  ]'OllrrJe,  Od-Asicitu, 
1873-187-t  ;  vlwX  Japan ischc  Stiidicn,  1877,  dealing  with  Japanust 
poetry.     Tlio  Dictionary  is  being  continued  by  L.  Serruiier. 

For  further  details  sec  Rem  in  JCoviitlJijlc  Alatloiiie  van  fVel' 
cnscJiapjicn  ;  W.  Vissering  in  !/ct  Kudcrtuiu!,  23d  Jan.  1878;  and 
Leiden  Studcaten-ahnanak,  1879. 

IIOFMANN,  J0U.\NN  CxifilSTIAN  K0XR.\.D  VON  (1810- 

1877),  Lutheran  theologian,  was  born  December  21,  1810, 
at  Nuremberg,  whence,  after  passing  through  tlie  usual 
gymnasium  course,  he  in  1827  proceeded  to  the  university 
of  Erlangen  as  a  student  of  theology  and  history.  In  1829 
he  became  the  pupil  of  Schleiermacher,  Hengstenbcrg, 
Neander,  and  Kanke,  at  Berlin  ;  in  1832  he  passed  his  ex- 
amination as  a  candidate  in  theology  at  Erlangen ;  and  in 
the  following  year  he  received  an  appointment  to  teacli 
Hebrew  and  history  in  tho  gymnasium  there.  In  1835  and 
1838  respectively  he  "habilitated  "  in  the  philosophical 
and  in  tho  theological  faculty  at  Erlangen,  where  in  1841 
he  was  appointed  professor  extraordinarius  in  theology. 
In  1842  he  accepted  a  call  to  an  ordinary  theological  chair 
at  Rostock,  but  in  1845  ho  returned  once  more  to  Erlangen, 
where  he  had  been  nominated  as  successor  of  Harless. 
Apart  from  his  professorial  and  literary  activities,  his  life 
was  a  singularly  uneventful  one ;  he  was,  however,  an 
enthusiastic  adherent  of  the  political  party  of  progress,  and 
as  such  sat  as  member  for  Erlangen  and  Fiirth  in  the 
Bavarian  second  chamber  from  18G3  to  18C8.  His  death 
occurred  on  December  20,  1877j 

IIo  wrote  Die  siehzig  Jnhre  des  Jeremitrs'll.  t(ie  sifhziij  JahnrocJim 
dcs  Daniel,  183C  ;  Gcscldehte  dcs  Aiifruhra  in  den  Cncnnrn,  183J  ; 
Lchrhilch  dcr  Wcltycschichte,  1839,  which  became  a  text-book  in 
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the  Protestant  gymnasia  of  Bavaria ;  IVeissagvng  u.  Erfiillung 
in  alten  u.  ncuen  Teslamsnte,  1841-14,  2d  cd.,  1857-60;  Ber 
Schri/Cbcweis,  1852-66,  2(1  cJ. ,  1857-60;  Di»  Ilcitigs  Schri/l 
Nnuin,  Testaments  susammcnkdngcnd  untcrsucht,  1862-76;  ami 
Theologische  Ethik,  1878.  He  also  edited,  in  conjunction  with 
Hofling  and  Thomasius,  the  Zeitschrift  far  ProUslantismvs  u. 
Kirche  from  1846  onwards.  His  most  important  works  are  the 
four  last  named.  In  IVeissagung  «._  Erfiillung  he  not  only  carries 
out  the  idea,  originated  by  Henler,  that  the  entire  Old  Testament 
ns  an  organic  whole  is  one  great  connected  prophecy,  pointing 
towards  Christ,  but  elaborates  the  thought  that  the  Kew  Testa- 
ment also  is  organically  prophetic  of  the  last  things.  In  the 
Schriflbcweis,  on  the  fundamental  axiom  that  tlio  hitlory  of  redemp- 
tion as  recorded  in  Scripture  is  the  history  of  a  development  he  at 
great  length  sets  forth  the  methods  according  to  which  dogmatic 
theology  mast  seek  for  and  use  the  Scripture  proofs  on  which  it  is 
or  ought  to  be  based.  His  v.-ork  upon  the  New  Testament  discusses 
the  credibility  of  the  several  bookn,  and  seeks  to  ascertain  the  place 
occupied  by  each  in  the  organic  whole.  The  Tlicologischc  Ethik 
unfolds  the  scheme  of  Christian  duty  as  arising  ont  of  the  new 
relations  of  the  believer  to  God  through  Christ.  In  theology  as  in 
ecclesiastical  polity  Hofl'raann  was  a  Lutheran  of  a  very  extreme 
type,  although  the  strongly  marked  individuality  of  some  of  his 
apioions  laid  him  open  to  repeated  accusations  of  heterodoxy. 

HOGARTH,  William  (1697-1764).     Apart  from  tte 
Btory  of  his  works,  the  life  of  the  greatest  English  pictorial 
satirist,  whea  divested  of  doubtful  tradition,  is  singularly 
devoid  of  incident.     It  is  mainly  to  be  found  in  the  auto- 
biographical Memoranda  published  by  John    Ireland   in 
1798,  and  the  successive  Anecdotes  of  the  antiquary,  John 
Nichols.    Hogarth  was  born  in  London  on  the  10th  day  of 
November  1697,  and  baptized  on  the  28th  in  the  church 
of  St  Bartholomew  the  Great.     His  father  was  a  school- 
master and  literary  hack,  who  had  come  to  the  metropolis 
to  seek  that  fortune  which  had  been  denied  to  htm  in  his 
native  Westmoreland.     His  son  seems  to  have  been  early 
distinguished  rather  by  a  talent  for  drawing  and  an  active 
perceptive  faculty  than  by  any  close  attention  to  the  learn- 
ing which  he  was  soon  shrewd  enough  to  ses  had  not 
made  his  parent  prosper.     "  Shows  of  all  sorts  gave  me  un- 
common pleasure  when  an  infant,"  he  says,  "and  mimicry, 
common  to  all  children,  was  remarkable  in  me.  .  .  .  My 
exercises  when  at  school   were  more  remarkable  for  the 
ornaments  which  adorned  them  than  for  the  exercise  itself." 
This  being  the  case,  it  is  no  wonder  that,  by  his  own  desire, 
lie  was  apprenticed  to  a  silver-plate  engraver,   Mr  Ellis 
Gamble,  at  the  sign  of  the  "Golden  Angel"  in  Cranbourne 
Street   or   Alley,   Leicester  Fields.     For  this   master  he 
engraved   a   shop-card  which   is  still   extant.     When  his 
(ipprenticeship  began  is  nut  recorded ;  but  it  must  have 
been  concluded  before  the  beginning  of  1720,  for  in  April 
of  that  year  he  appears  to  have  set  up  as  engraver  on  his 
own  account.     His  desires,  however,  were  not  limited  to 
Bilver-plate  engraving.     "  Engraving   on  copper   was,    at 
twenty  years  of  age,  my  utmost  ambition."     For  this  ho 
lacked  the  needful  skill  as  a  draughtsman  ;  and  his  account 
of  the  means  which  he  took  to  supply  this  want,  without 
too   much   interfering    with  his    pleasure,  is    thoroughly 
characteristic,  though  it  can  scarcely  be  recommended  as 
an    example.     "  Laying  it  down,"  he  says,   "  first  as  an 
axiom,  that  he  who  could  by  any  means  acquire  and  retain 
in  his  memory  perfect  ideas  of  the  subjects  he  meant  to 
draw  would  have  as  clear  a  knowledge  of  the  figure  as  a 
man  who  can  write  freely  hath  of  the  tweuty-four  letters  of 
the  alphabet  and  their  infinite  combinations  (each  of  these 
being  composed  of  lines),  and  would  consequently  be  an 
accurate  designer,  .  .  .  I  therefore  endeavoured  to  habituate 
myself  to  the  exercise  of  a  sort  of  technical  memory,  and 
by  repeating  in  my  own  mind  the  parts  of  which  objects 
were  composed  I  could  by  degrees  combine  and  put  them 
down  with  my  pencil."     This  account,  it  is  possible,  has 
something  of  the  complacency  of  the  old  age  in  which  it  was 
«7ri';ten  ;  but  there  is  little  doubt  that  his  marvellous  power 
of  seizing  expression  owed  less  to  patient  academical  study 


than  to  his  unexampled  oye-racmory  aiid  tenacity  of  minor 
detail.  But  ho  was  not  entirely  without  technicr.1  training, 
as,  by  his  own  showing,  he  occasionally  "took  the  life  "  to 
correct  his  memories,  and  is  known  to  have  studied  at  Sir 
James  Thornhill's  then  recently  opened  art  school 

"  His  first  employment"  {i.e.,  after  he  set  up  for  himself) 
"  seems,"  says  Nichols,  "  to  have  been  the  engraving  of 
arms  and  shop  bills."  After  this  he  was  employed  in  desigrh 
ing  "  plates  for  booksellers."  Of  these  early  and  mostly 
insignificant  works  we  may  pass  over  The  Lottery,  an  Em-. 
blematic  Print  on  the  South  Sea,  and  some  book  illustra-. 
tions,  to  pause  at  Masquerades  and  Operas,  1724,  the  first 
plate  he  published  on  his  own  account.  This  is  a  clever 
little  satire  on  contemporary  follies,  such  as  the  masque- 
rades of  the  Swiss  adventurer  Heidegger,  the  popular 
Italian  opera  singew,  Rich's  pantomimes  at  Lincoln's  Inn 
Fields,  and  last,  but  by  no  means  least,  the  exaggerated 
popularity  of  Lord  Burlington's/iro^e^s,  the  architect  painter 
William  Kent,  who  is  here  represented  on  the  summit  cf 
Burlington  Gate,  with  Raphael  and  Michelangelo  for  sup- 
porters. This  worthy  Hogarth  had  doubtless  not  learned 
to  despise  less  in  the  school  of  his  rival  Sir  James  Thorn- 
hill.  Indeed  almost  the  next  of  Hogarth's  important 
prints  was  aimed  at  Kent  alone,  being  that  memorable 
burlesque  of  the  unfortunate  altarpiece  designed  by  tho 
latter  for  St  Clement's  Danes,  and  which,  in  deference  to 
the  ridicule  of  the  parishioners.  Bishop  Gibson  took  down 
iu  1725.  Hogarth's  squib,  which  appeared  subsequently, 
exhibits  it  as  a  very  masterpiece  of  confusion  and  bad 
drawing.  In  1726  he  prepared  twelve  large  engravings 
for  Butler's  Hudibras.  These  he  himself  valued  highly, 
and  they  are  the  best  of  his  book  illustrations.  But  he 
was  far  too  individual  to  be  the  patient  interpreter  of 
other  men's  thoughts,  and  it  is  not  in  this  direction  that 
his  successes  are  to  be  sought. 

To  1727-28  belongs  one  of  those  rare  occurrences  whicl( 
have  survived  as  contributions  to  his  biography.  Ho  was 
engaged  by  a  certain  ^Morris,  a  tapestry  worker,  to  prepare 
a  design  for  the  Element  of  Earth.  Morris,  however,  having 
heard  that  he  was  "an  engraver  and  no  painter,"  declined 
the  work  when  completed,  and  Hogarth  accordingly  sued 
him  for  the  money  in  the  Westminster  Court,  where,  on 
the  28th  of  May  1728,  the  case  was  decided  in  his 
(Hogarth's)  favour.  It  may  have  been  the  aspersion  thus 
early  cast  on  his  skill  as  a  painter  (coupled  perhaps  with 
the  unsatisfactory  state  of  print-selling,  owing  to  the  uncon- 
trolled circulation  of  piratical  copies)  that  induced  him 
about  this  time  to  turn  his  attention  to  the  production  of 
"  small  conversation  pieces  "  {i.e.,  groups  in  oil  of  full-length 
portraits  from  12  to  15  inches  high),  many  of  which  are 
still  preserved  in  different  collections.  "'This,"  he  says, 
"  having  novelty,  succeeded  for  a  few  years."  Among  his 
other  efforts  in  oil  between  1728  and  1732  were  The  Wan- 
stead  Assembly,  The  House  of  Commons  examining  Bam- 
bridge,  an  infamous  warden  of  the  Fleet,  and  numerous 
pictures  of  the  chief  actors  in  Gay's  popular  Begga)-'s  Opera. 

On  the  23d  of  March  1729  he  was  married  at  old  Padding- 
ton  church  to  Jane  Thornhill,  the  only  daughter  of  Kent's 
rival  above-mentioned.  The  match  was  a  clandestine  one, 
although  Lady  Thornhill  appears  to  have  favoured  it  We 
next  hear  of  him  in  "lodgings  at  South  Lambeth,"  where 
he  rendered  some  assistance  to  the  then  well  -  known 
Jonaihan  Tyers,  who  opened  Vauxhall  in  1732  with  an 
entertainment  styled  a  ridollo  alfresco.  For  these  gardens 
Hogarth  painted  a  poor  picture  of  Henry  VIII.  and  Anna 
BuUen,  and  for  them  he  also  made  some  designs  of  the 
Four  Times  of  the  Day,  which  he  afterwards  elaborated  into 
a  finished  series.  The  only  engravings  between  1726  and 
1732  which  need  be  referred  to  are  the  Large  Masquerade 
Ticket  (1727),  another  satire  on   masquerades,  and  the 
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print  of  Burlington  Gate,  1731,  evoked  by  Pope's  Epistle 
to  Lord  Burlington,  and  defending  Lord  Chandos,  who 
13  therein  atirized. '*  This  print  gave  great  offence,  'and 
iWas,  it  is  said,  suppressed.  ;  To  1732  belongs  that  genial 
journey  from  London  to  Sheerness,  of  'which  the  original 
record  still^survives  at  the  British  Museum  in  an  oblong 
MS.  volume,  J  entitled  An  Account  of  what  seeni'd  most 
'Remarkable  in  the  Five  Days'  Peregrinatioii  of  the  Five 
Following  Persons,  Vizt.;  Messieurs  Tolhall.  Scott,  Hogarth, 
ThomhilLand  Forrest.  Begun  on  Saturday  May  21  th 
1732  and  Finish'd  On  the  31s<  of  the  Same  Month.  Abi  iu 
et  fac  similiter. — Inscription  on  Duliuich  Colledge  Porch. 
The  journal,  whicli  is  written  by  Forrest,  the  father  of 
Garrick's  friend  Theodosius  Forrest,  gives  a  good  idea  of 
■what  a  "  frisk  " — as  Johnson  called  it — was  iu  those  days, 
while  tte  illustrations  were  by  Hogarth  and  Samuel  Scott 
the  landscape  painter.  John  Thornhill,  Sir  James's  son, 
made  the  map.  This  version  (in  prose)  was  subsequently 
run  into  rhyme  by  one  of  Hogarth's  friends,  the  Rev. 
Mr  Gostling  of  Canterbury,  and  after  the  artist's  death 
both  versions  were  published.  In  the  absence  of  other 
biographical  detail,  they  are  of  considerable  interest  to  the 
student  of  Hogarth. 

In  1733  Hogarth  moved  into  the  "Golden  Head"  in 
Leicester  Fields,  which,  with  occasional  absences  at 
Chiswick,  he  continued  to  occupy  until  his  death.  By  this 
date  he  must  have  completed  the  earliest  of  those  great 
series  of  moral  paintings  which  first  gave  him  his  position 
as  a  great  and  original  genius.  This  was  A  Harlot's 
Progress,  the  paintings  for  which,  if  we  may  trust  the  date 
in  the  last  of  the  pictures,  were  finished  in  1731.  The 
engravings,  by  the  artist  himself,  were  published  in  1734. 
'We  have  no  record  of  the  particular  train  of  thought 
which  prompted  these  story-pictures ;  but  it  may  perhaps 
be  fairly  assumed  that  the  necessity  for  creating  some  link 
of  interest  between  the  personages  of  the  little  "conversation 
pieces  "  above  referred  to  led  to  the  further  idea  of  connect- 
ing several  groups  or  scenes  so  as  to  form  a  sequent  narra- 
tive. "I  wished,"  says  Hogarth,  "to  compose  pictures  on 
canvas,  similar  to  representations  on  the  stage."  "I  have 
endeavoured,"  he  says  again,  "  to  treat  my  subject  as  a 
dramatic  writer ;  my  picture  is  my  stage,  and  men  and 
women  my  players,  who  by  means  of  certain  actions  and 
gestures  are  to  exhibit  a  dumb  shoiv."  There  was  uever  a 
more  eloquent  dumb  show  than  this  of  the  Harlot's  Progress. 
In  six  scenes  the  miserable  career  of  a  woman  of  the  town 
is  traced  out  remorselessly  from  its  first  facile  beginning  to 
its  shameful  and  degraded  end.  Nothing  of  the  detail  is 
softened  or  abated ;  the  whole  is  acted  out  coram  popido,  with 
the  hard,  uncompassionate  morality  of  the  age  the  painter 
lived  in,  while  the  introduction  here  and  there  of  one  or  two 
well-known  characters  like  Colonel  Charteris  and  Justice 
Gonson  give  a  vivid  reality  to  the  satire.  It  had  an  im- 
mediate success.  To  say  nothing  of  the  fact  that  the  talent 
of  the  paintings  completely  reconciled  Sir  James  Thornhill 
to  the  son-in-law  he  had  hitherto  refused  to  acknowledge, 
more  than  twelve  hundred  names  of  subscribers  to  the  en- 
gravings were  entered  in  the  artist's  book.  On  the  appear- 
ance of  plate  iii.  the  lords  of  the  treasury  trooped  to 
Leicester  Fields  for  Sir  John  Gonson's  portrait  which  it 
contained.  Theophilus  Gibber  made  the  story  into  apanto- 
mime,  and  some  one  else  into  a  ballad  opera;  and  it  gave 
rise  to  numerous  pamphlets  and  poems.  It  was  painted  on 
fan-mounts  and  transferred  to  cups  and  saucers.  Lastly, 
it  was  freely  pirated.  There  could  be  no  surer  testimony 
to  its  popularity. 

The  favourable"reception~given  to  A  Harlot's  Progress 
prompted  A  Rake's  Progress,  which  speedily  followed, 
althongh  it  had  not  a  like  success.  It  was  in  eight  plates 
iu  lieu  of  six.     The  story  is  unequal ;  but  there  is  nothing 


finer  than  the  figure  of  the  desperate  rako  in  the'Covent 
Garden  gaming-house,  or  the  admirable  scenes  in  the  Floei, 
prison  and  Bedlam,  where  at  last  his  headlong  career  coined 
to  its  tragic  termination.  The  plates  abound  with  allusive 
suggestion  and  covert  humour;  but  it  ii  impossible -tij 
attempt  any  detailed  description  of  them  h§re. 

A  Rake's  Progress  was  dated  June  25,  1735,  and^tba 
engravings  bear  the  words  "according  to  Act  of  Parlia- 
ment." ,  This  was  'an  Act  (8  Geo.  IL  cap. '13)  which 
Hogarth  had  'been  instrumental  in  obtaining  from  the 
legislature,  being  stirred  thereto  by  the  shameless  piracies 
of  rival  printsellers.  Although  loosely  drawn,  it  served  it.' 
purpose ;  and  the  painter  commemorated  his  success  by  a 
long  inscription  on  the  plate  entitled  Crowns,  Mitres,  &c., 
afterwards  used  as  a  subscription  ticket  to  the  Election 
series.  These  subscription  tickets  to  his  engravings,  let  us 
add,  are  among  the  brightest  and  most  vivacious  of  the 
artist's  productions.  That  to  the  Harlot's  Progress  was 
entitled  Boys  peeping  at  Nature,  while  the  Rake's  Progress 
was  heralded  by  the  delighful  etching  known  as  A  Pleased 
Audience  at  a  Play,  or  The  Laughing  Audience. 

We  must  pass  more  briefly  over  the  prints  which  followed 
the  two  Progresses,  noting  first  A  Midnight  Modern  Con- 
versation, an  admirable  drinking  scene  which  comes  between 
them  in  1734,  and  the  bright  little  plate  of  Southwark 
Fair,  which,  though  dated  1733,  was  published  with  A 
Rake's  Progress  in  1735.  Between  these  and  JIarriage  & 
la  Mode,  upon  the  pictures  of  which  the  painter  must  have 
been  not  long  after  at  work,  come  the  small  prints  of  the 
Consultation  of  Physicians,  Scholars  at  a  Lecture,  and 
Sleeping  Congregation,  1736  ;  the  Four  Times  of  the  Day, 
1738,  a  series  of  pictures  of  everyday  18th  century  life,  the 
earlier  designs  for  which  have  been  already  referred  to ;  the 
Strolling  Actresses  dressing  in  a  Barn,  1738,  which  Walpole 
held  to  be,  "for  wit  and  imagination,  without  any  other 
end,  the  best  of  all  the  painter's  works ;"  and  finally  the 
admirable  plates  of  the  Distrest  Poet,  painfully  composing  a 
poem  on  "Riches"  in  a  garret,  and  the  Enraged  Musician 
fulminating  from  his  parlour  windrow  upon  a  discordant 
orchestra  of  knife-grinders,  mUk-girls,  ballad-singers,  and 
the  rest  upon  the  pavement  outside.  These  are  dated 
respectively  1736  and  1741.  To  this  period  also  {i.e.,  the 
period  preceding  the  production  of  the  plates  of  Marriage 
d,  la  Mode)  belong  two  of  those  history  pictures  to  which,' 
in  emulation  of  the  Haymans  and  Thornhills,  the  artist 
was  continually  attracted.  The  Pool  of  Bethesda  and  the 
Good  Samaritan,  "  with  figures  seven  feet  high,"  were 
painted  circa  1736,  and  presented  by  the  artist  to  St 
Bartholomew's  Hospital,  where  they  remain.  They  were 
not  masterpieces;  and  it  is  pleasanter  to  think  of  his  con- 
nexion with  Captain  Coram's  recently  established  Foundling 
Hospital  (1739),  which  he  aided  with  his  money,  his  graver, 
and  his  brush,  and  for  which  he  painted  that  admirable 
portrait  of  the  good  old  philanthropist  which  is  still,  and 
deservedly,  one  of  its  chief  ornaments. 

In  A  Harlot's  Progress  Hogarth  had  not  strayed  muck 
beyond  the  lower  walks  of  society,  and  although,  in  A 
Rake's  Progress,  his  hero  was  taken  from  the  middle  classes, 
he  can  scarcely  be  said  to  have  quitted  those  fields  of  observa- 
tion which  are  common  to  every  spectator.  It  is  therefore 
more  remarkdsle,  looking  to  his  education  and  antecedents,' 
that  his  masterpiece.  Marriage  ct  la  Mode,  should  success- 
fully depict,  as  the  advertisement  has  it,  "  a  variety  o^ 
modern  occurrences  in  high  life."  Yet,  as  an  accuratii 
delineation  of  the  surroundings  of  upper  class  18th  centurj* 
society,  his  Marriage  ci  la  Mode  has  never,  we  believe,  beeU 
seriously  assailed.  The  countess's  bedroom,  the  carl's  apart| 
ment  with  its  lavish  coronets  and  old  masters,  the  grand 
saloon  with  its  marble  pillars  and  grotesque  ornaments,  are 
fully  as  true  to  nature  as  the  frowsy  chamber  in  the  "  Turk'.i 
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Head  Bagnio,"  the  quack-doctor's  museum  in  St  Sfartin's 
Lane,  or  the  mean  opulence  of  the  merchant's  house  in  the 
city.  And  what  story  could  be  more  vividly,  more  per- 
spicuously, more  powerfully  told  than  this  godless  alliance 
of  sacs  et  parckemins — this  miserable  tragedy  of  an  ill- 
assorted  marriage  I  There  is  no  defect  of  invention,  no 
superfluity  of  detail,  no  purposeless  stroke.  It  has  the 
merit  of  a  work  by  a  great  master  of  fiction,  with  the  addi- 
tional advantages  which  result  from  the  pictorial  fashion  of 
the  narrative ;  and  it  is  matter  for  congratulation  that  it  is 
still  to  be  seen  by  all  the  world  in  the  National  Gallery, 
■wb,ere  it  can  tell  its  own  tale  better  than  pages  of  com- 
mentary. 

The  engravings  of  Marriage  d,  la  Mode  were  dated  April 
1745.  Although  the  painter  by  this  time  found  a  ready 
market  for  his  engravings,  he  does  not  appear  to  have  been 
equally  successful  in  selling  his  pictures.  The  people 
bought  his  prints  ;  but  the  more  opulent  and  not  numerous 
connoisseurs  who  purchased  pictures  were  wholly  in  the 
hands  of  the  importers  and  manufacturers  of  "  old  masters." 
In  February  1745  the  original  oil  paintings  of  the  two 
Progresses,  the  Four  Times  of  the  Day,  and  the  Strolling 
Actresses  were  still  unsold.  On  the  last  day  of  that  mouth 
Hogarth  disposed  of  them  by  an  ill-devised  kind  of  auction, 
the  details  of  which  may  be  read  in  Nichols's  Anecdotes, 
for  the  paltry  sum  of  £427,  78.  No  better  fate  attended 
Marriage  d,  la  Mode,  which  five  years  later  became  the 
property  of  Mr  Lane  of  Hillingdon  for  120  guineas,  being 
then  in  Carlo  Maratti  frames  which  had  cost  the  artist 
four  guineas  a  piece.  Something  of  this  was  no  doubt 
due  to  Hogarth's  impracticable  arrangements,  but  the  fact 
shows  conclusively  how  completely  blind  his  contemporaries 
were  to  his  merits  as  a  painter,  and  how  hopelessly  in 
bondage  to  the  all-powerful  picture-dealers.  Of  these 
latter  the  painter  himself  gave  a  graphic  picture  in  a  letter 
addressed  by  him  under  the  pseudonym  of  "Britophil "  to 
the  Si  James's  Evening  Post,  in  1737. 

But,  if  Hogarth  was  not  successful  with  his  dramas  on 
canvas,  he  occasionally  shared  with  his  contemporaries  in 
thei popularity  of  portrait  painting.  For  a  picture,  executed 
in  1746,  of  Garrick  as  Richard  III.  he  was  paid  .£200, 
"which  was  more,"  says  ho,  "than  any  English  artist  ever 
received  for  a  single  portrait."  In  the  same  year  a  sketch 
of  Simon  Fraser,  Lord  Lovat,  afterwards  beheaded  on 
Tower  Hill,  had  an  exceptional  success.  Our  limits  do 
not,  however,  enable  us  to  refer  to  his  remaining  works  in 
detail,  and  we  must  content  ourselves  with  a  brief  enumera- 
tion of  the  most  important.  These  are  The  Stage  Coach 
or  Country  Inn  Yard,  1747;  the  series  of  twelve  plates 
entitled  Industry  and  Idleness,  1747,  depicting  the  career 
■of  two  London  apprentices;  the  Gate  of  Calais,  1749,  which 
had  its  origin  in  a  rather  unfortunate  visit  paid  to  France 
by  the  painter  after  the  peace  of  Aix-la-Chapelle  ;  the 
March  to  Finchley,  1750  ;  Beer  Street,  Gin  Lane,  and  the 
Four  Stages  of  Cruelty,  1751;  the  admirable  representa- 
tions of  election  humours  in  the  days  of  Sir  Robert  Walpole, 
•entitled  Four  Prints  of  an  Election,  1755-8 ;  and  the  plate 
of  Credulity,  Superstition,  and  Fanaticism,  a  Medley,  1 7G2, 
adapted  from  an  earlier  unpublished  design  called  Enthusi- 
asm Delineated  Besides  these  must  be*  chronicled  three 
more  essays  in  the  "great  style  of  history  painting,"  viz., 
Paul  before  Felix,  Moses  brought  to  Rharaoh's  Daughter, 
and  the  Altarpiece  for  St  Mary  Redcliff  at  Bristol.  The 
first  two  were  engraved  in  1751-2,  the  last  in  1794.  A 
subscription  ticket  to  the  earlier  pictures,  entitled  Paul 
before  Felix  Burlesqued,  had  a  popularity  far  greater  than 
Ihat  of  the  prints  themselves. 

In  1745  Hogarth  painted  that  admirable  portrait  of 
■liimself  with  his  pug-dog  Trump,  which  is  now  in  the 
National  Gallery.     In  a  corner  of  this  he  had  drawn  on  a 
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palette  a  serpentine  line  with  the  words  ''  The  Line  of 
Beauty  and  Grace."  Much  inquiry  ensued  ao  to  "the 
meaning  of  this  hieroglyphic  ; "  and  in  an  unpropitious 
hour  the  painter  resolved  to  explain  his  meaning  in  writing. 
The  result  was  the  well-known  Anali/sis  of  Ii(i.iiiti/,  1753,  a 
treatise  "to  fix  the  fluctuating  ideas  of  Taste,"  otherwise  .i 
desultory  essay  having  for  pretext  the  precept  attributed  to 
Michelangelo  that  a  figure  should  be  always  "  Pyramidall, 
Serpent-like,  and  multiplied  by  one  two  and  three."  Tlic 
fate  of  the  book  was  what  might  have  been  expected.  By 
the  painter's  adherents  it  was  praised  as  a  final  deliverance 
upon  aisthetics ;  by  his  enemies  and  professional  rivals, 
its  obscurities,  and  the  minor  errors  which,  notwithstanding 
the  benevolent  efforts  of  literary  friends,  the  work  had  not 
escaped,  were  made  the  subject  of  endless  ridicule  and  cari- 
cature. It  added  little  to  its  author's  fame,  and  it  is  perhaps 
to  be  regretted  that  he  ever  undertook  it.  Moreover,  there 
were  further  humiliations  in  store  for  him.  In  1759  the 
success  of  a  little  picture  called  The  Lady's  La.st  Stake, 
painted  for  Lord  Charlemont,  procured  him  a  commission 
from  Sir  Richard  Grosvenor  to  paint  another  picture  "  upon 
the  same  terms."  Unhappily  on  this  occasion  he  deserted 
his  own  field  ol  genre  and  social  satire,  to  select,  the  story 
from  Boccaccio  (or  rather  Dryden)  of  Sigismonda  weeping 
over  the  heart  of  her  murdered  lover  Guiscardo,  being 
the  subject  of  a  picture  by  Furini  in  Sir  Luke  Schaub'a 
collection  which  had  recently  been  ^Id  for  X400.  The 
picture,  over  which  he  spent  much  time  and  patience,  wa^ 
not  regarded  as  a  success  ;  and  Sir  Richard  rather  meanly 
shufiled  out  of  his  bargain  upon  the  plea  that  "the  con- 
stantly having  it  before  one's  eyes  would  be  too  often 
occasioning  melancholy  thoughts  to  arise  in  one's  mind." 
Sigismonda,  therefore,  much  to  the  artist's  mortification, 
and  the  delight  of  the  malicious,  remained  upon  his  hands. 
As,  by  her  husband's  desire,  his  widow  valued  it  at  £500, 
it  found  no  purchaser  until  after  her  death,  when  the 
Boydells  bought  it  for  50  guineas.  It  was  exhibited,  with 
others  of  Hogarth's  pictures,  at  the  Spring  Gardens  exhibi- 
tion of  1761,  for  the  catalogue  of  which  Hogarth  engraved 
a  Headpiece  and  a  Tail-piece  which  arc  still  the  delight  of 
collectors ;  and  finally,  by  the  bequest  of  the  late  Jlr  J.  H. 
Anderdon,  it  passed  in  1879  to  the  National  Gallery,  where, 
in  spite  of  theatrical  treatment  and  a  repulsive  theme,  it 
still  commands  admiration  for  its  colour,  drawing,  and 
expression. 

In  1761  he  was  sixty-five  years  of  age,  and  he  had  but 
three  years  more  to  live.  These  throe  years  were  embittered 
by  that  unhappy  quarrel  with  Wilkes  and  Churchill,  over 
which  most  of  his  biographers  are  contented  to  pass  rapidly, 
Having  succeeded  John  Thornhill  in  1757  as  serjeant 
painter  (to  which  post  he  was  reappointed  at  the  accession 
of  George  III.),  an  evil  genius  prompted  him  in  1762  to  do 
some  "timed"  thing  in  the  ministerial  interest,  and  he 
accordingly  published  the  indiS"erent  satire  of  The  Times, 
plate  L  This  at  once  brought  him  into  collision  with  hii 
quondam  friends,  John  Wilkes  and  Churchill  the  poet  , 
and  the  immediate  result  was  a  violent  attack  upon  him, 
both  as  a  man  and  an  artist  in  the  opposition  North  Bnton, 
No.  17.  The  alleged  decay  of  his  powers,  the  miscarriagf 
of  Sigismonda,  the  cobbled  composition  of  the  Analysis^ 
were  all  discussed  with  scurrilous  malignity  by  those  wh« 
had  known  his  domestic  life  and  learned  his  weaknesses. 
The  old  artist  was  deeply  wounded,  and  his  health  wa» 
failing.  Early  in  the  next  year,  however,  he  replied  by 
that  squinting  portrait  of  Wilkes  which  will  for  ever  carry 
his  features  to  posterity.  Churchill  retaliated  in  July  bj 
a  savage  Epistle  to  William  Hogarth,  to  which  the  artisi 
rejoined  by  a  print  of  Churchill  as  a  bear,  in  torn  bands  and 
ruffles,  not  the  most  successful  of  his  works.  "  Tlin 
pleasure,    and    pecuniary     advantage,"     writpi?    Hogarth- 
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•  which  I  derived  from  these  two  engravings  "  (of  Wilkes 
ind  Churchill),  "  together  with  occasionally  riding  on 
borseback,  restored  me  to  as  much  health  as  can  be  expected 
It  my  time  of  life.".  He  produced  but  one  more  print,  that 
jf  Finis,  or  The  Bathos,  March  1764,  a  strange  jumble  of 
"fag  ends,"  intended  as  a  tailpiece  to  his  collected  prints; 
and  on  the  2Cth  October  of  the  same  year  he  died  of  an 
aneurism  at  his  house  in  Leicester  Square.  His  wife,  to 
whom  he  left  his  plates  as  a  chief  source  of  income,  sur- 
vived him  until  1789.  He  was  buried  in  Chiswick  church- 
yard, where  a  tomb  was  erected  to  him  by  his  friends  in 
1771,  with  a  well-known  epitaph  by  Garrick.  Not  far  off, 
on  the  road  to  Chiswick  Gardens,  is  the  now  tumble-down 
house  in  which,  for  many  years  of  his  life,  he  spent  the 
summer  seasons. 

From  such  records  of  him  as  survive,  Hogarth  appears 
to  have  been  much  what  from  his  portrait  one  might 
suppose  him  to  have  been — a  blue-eyed,  honest,  combative, 
little  man,  thoroughly  national  in  his  prejudices  and  anti- 
pathies, fond  of  flattary,  sensitive  like  most  satirists,  a  good 
friend,  an  intractable  enemy,  ambitious,  as  he  somewhere 
jays,  in  all  things  to  be  singular,  and  not  always  accurately 
jstimating  the  extent  of  his  powers^  With  the  art  connois- 
seurship  of  his  day  he  was  wholly  at  war,  because,  as  he 
believed,  it  favoured  foreign  mediocrity  at  the  expense  of 
native  talent ;  and  in  tlie  heat  of  argument  he  would  pro- 
bably," as  he  admits,  often  come  "to  utter  "blasphemous 
expressions  against  the  divinity  even  of  Kaphael  Urbino, 
Correggio,  and  Michelangelo."  But  it  was  ratlier  against 
the  third-rate  copies  of  third-rate  artists — the  "ship-loads 
of  'manufactured  Dead  Christs,  Holy  Families,  and 
Madonnas  " — that  his  indignation  was  directed ;  and  in 
speaking  of  his  attitude  with  regard  to  the  great  masters  of 
art,  it  is  well  to  remember  his  words  to  Mrs  Piozzi : — "  The 
connoisseurs  and  I  are  at  war  you  know ;  and  because  I 
hate  them,  they  think  I  hate  Titian — and  let  them  ! " 

But  no  doubt  it  was  in  a  measure  owing  to  this  hostile 
attitude  of  his  towards  the  all-powerful  picture-brokers  that 
his  contemporaries  failed  to  adequately  recognize  his  merits 
as  a  painter,  and  persisted  in  regarding  him  as  an  ingenious 
humorist  alone.  Time  has  reversed  that  unjust  sentence. 
He  is  now  held  to  have  been  an  excellent  painter,  pure  and 
harmonious  in  his  colouring,  wonderfully  dexterous  and 
direct  in  his  handling,  and  in  his  composition  leaving 
little  or  nothing  to  be  desired.  As  an  engraver  his  work  is 
more  conspicuous  for  its  vigour,  spirit,  and  intelligibility 
than  for  finish  and  beauty  of  line.  He  desired  that  it 
should  tell  its  own  tale  plainly,  and  bear  the  distinct  im- 
press of  his  individuality,  and  in  this  he  thoroughly  suc- 
ceeded,- As  a  draughtsman  his  skill  has  sometimes  been 
debated,  and  his  work  at  times  undoubtedly  bears  marks 
of  haste,  and  even  carelessness.  If,  however,  he  is  judged 
by  his  best  instead  of  his  worst,  his  work  will  not  be  found 
to  be  wanting  in  this  respect.  But  it  is  not  after  all  as  a 
draughtsman,  an  engraver,  or  a  painter  that  he  claims  his 
pre-eminence  among  English  artists — it  is  as  a  wit,  a  humor- 
ist, a  satirist  upon  canvas.  Regarded  in  this  light  he  has 
never  been  equalled,  whether  for  his  vigour  of  realism  and 
dramatic  power,  his  fancy  and  invention  in  the  decoration 
of  his  story,  or  his  merciless  anatomy  and  "exposure  of  folly 
ind  wickedness.  If  we  regard  him — as  he  loved  to  regard 
himself — as  "  author  "  rather  than  "  artist,"  his  place  is 
with  the  great  masters  of  literature, — with  the  Thackerays 
and  Fieldings,  the  Cervantes  and  Molieres. 

Additions  to  Hogarth  iiteraiuie  nave  not  Deen  numerous  of  late 
years.  In  1860  Mr  G.  A.  Sa]a  contributed  some  picturesque  pages 
to-tiib  downhill  Magazine,  wliich  were  afterwards  rejniblislied  in 
liook  form;  •  lIucR  minute  information  has  also  been  collected  in  Mr 
r.'G.~  Stephens's  Catalogue  of  the  Satirieal  Prints  and  Dravinr^  in 
the  British  Museum,  now  in  course  of  issue.  Pictures  by  Hogarth 
from  private  coUoctious  arc  constantly  to  be  found  at  the  annua! 


exhibitions  of  the  Old  Masters  in  the  Koyal  Academy ;  but  most  of 
the  best  known  works  have  permanent  homes  in  public  galleries. 
Marriage  d  la  Mode,  Sigismonda,  and  his  own  portrait  are  in  the 
National  Gallery ;  the  Kake's  Progress  and  the  Election  Series  in 
the  Sloane  Museum  ;  and  the  March  to  Finchley  and  Captain  Coram 
at  tho  Foimdling  Hospital.  There  aro  also  notable  pictures  in  the 
FitzwUUara  Museum  at  Cambridge,  and  the  National  Portrait 
Gallery  at  South  Kensington.  The  Lady's  Last  Stake,  to  which 
reference  has  been  made,  is  at  present  (1880)  in  the  possession  of 
Mr  Louis  Huth.  ;a.  D.) 

HOGG,  James  (1770-1835),.  a  Scottish  poet,  best 
known  by  his  title  of  the  "  Ettrick  Shepherd,"  was  born 
on  tho  banks  of  the  Ettrick  in  Selkirkshire  in  1770. 
His  ancestors  had  been  shepherds  for  centuries.  He 
received  hardly  any  school  training,  and  seems  to  havo 
had  difficulty  in  getting  books  to  read.  After  spending 
his  early  years  under  different  masters,  first  as  covr-herd 
and  afterwards  as  shepherd,  he  was  engaged  in  the  latter 
capacity  by  Mr  Laidlaw,  tenant  of  Blackhouse,  in  the 
parish  of  Yarrow,  from  1790  till  1799.  He  was  treated 
with  great  kindness,  and  had  access  to  a  large  collection  of 
books,  which  he  soon  exhausted,  and  then  subscribed  to  a 
circulating  library  in  Peebles.  While  attending  to  his 
flock,  he  spent  a  great  deal  of  time  in  reading.  His  first 
printed  piece  was  "  The  Mistakes  of  a  Night,"  which 
appeared  in  the  Scots  Magazine  for  October  1794,  and  was 
succeeded  by  Scots  Pastorals  in  1801.  A  year  or  two  after 
this  publication  Hogg  became  acquainted  with  Sir  Walter 
Scott — a  connexion  which  had  a  powerful  influence  for  good 
on  the  peasant  poet.  He  again  appeared  before  the  public 
in  1807  as  the  author  of  the  Mountain  Bard,  to  which 
Scott  wrote  an  introductory  notice.  By  this  work,  and  by 
a  Treatise  on  the  Diseases  of  Sheep,  Hogg  realized  about 
,£300.  With  this  money  he  unfortunately  embarked  in 
farming  in  Dumfriesshire,  and  in  three  years  was  utterly 
ruined,  and  had  to  abandon  all  his  effects  to  his  creditors. 
He  returned  to  Ettrick,  and  there  found  only  cold  and 
estranged  looks.  He  could  not  even  obtain  employment 
as  a  shepherd ;  so  he  set  off  in  February  1810  to  push  his 
fortune  in  Edinburgh  as  a  literary  adventurer.  In  the 
same  year  he  published  a  collection  of  songs,  which,  being 
dedicated  to  the  countess  of  Dalkeith,  and  recommended 
to  her  notice  by  Scott,  was  rewarded  with  a  present  of 
100  guineas.  He  then  commenced  a  weekly  periodical. 
The  Spy,  which  he  continued  from  September  1810 
till  August  1811.  The  appearance  of  the  Queen's  JVake 
in  1813  established  Hogg's  reputation  as  a  poet;  it  was 
followed  by  2hidor  of  the  Moor,  The  Pilgrims  of  the 
Sun,  and  The  Poetic  Mirror.  The  duchess  of  Buccleuch, 
on  her^  death-bed  in  1814,  had  asked  the  duke  to  do 
something  for  the  Ettrick  bard ;  and  the  duke  gave  him 
a  lease  for  life  of  the  farm  of  Altrive  in  Yarrow,  con- 
sisting of  about  70  acres  of  moorland,  on  which  tho  poet 
built  a  house  and  spent  the  last  years  of  his  life.  He 
took  posse.ssion  of  it  in  1817;  but  his  literary  exertions 
were  never  relaxed.  Before  1820  he  had  written  The 
Brownie  of  Bodshcelc,  and  two  volumes  of  Winter  Evening 
Tales,  besides  collecting,'  editing,  and  writing  part  of  two 
volumes  of  Jacobite  Relics,  and  contributing  largely  to 
Blackwood's  Magazine.  In  1820  he  married  Miss  Margaret 
Phillips,  a  lady  of  a  good  Anuandale  family,  and  found 
himself  possessed  of  about  £1000,  a  good  house,  and  a 
well-stocked  farm.  Hogg's  connexion  with  Blackwood's 
Magazine  kept  him  continually  before  the  public.  The 
wit  and  mischief  of  some  of  his  literary  friends  made  free 
with  his  name,  and  represented  him  in  ludicrous  and 
grotesque  aspects ;  but  the  effect  of  the  whole  was  favour- 
able to  his  popularity.  He  visited  London  in  1831,  and 
was  feasted  by  the  nobility,''  literati,  and  public  men  of 
the  metropolis.  On  his  return  a  public  dinner  was  given 
to  him  in  Peebles, — Professor  Wilson  in  the  chair, — and  he 
acknowledged  that  he   had  at  last  "  found  fame."      His 
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health,  howe'wer,  was  seriously  impaired.  With  his  pen  in 
his  hand  to  the  last,  Hogg  in  1834  published  a  volume  of 
Lay  Sermons,  and  in  1835  two  volumes  of  Montrose  Tales. 
His  illness  ultimately  assumed  the  form  of  dropsy,  and 
after  a  short  confinement  he  died  November  21,  1835, 
having  nearly  completed  his  sixty-fifth  year.  He  was 
buried  in  the  churchyard  of  his  native  parish  Ettrick.  His 
fame  had  seemed  to  fill  the  whole  district,  and  was  brightest 
at  its  close  ;  his  presence  was  associated  with  all  the  Border 
sports  and  festivities ;  and  as  a  man  James  Hogg  was  ever 
frank,  joyous,  and  charitable. 

His  Shepherd's  Calendar  is  the  best  of  Hogg's  prose 
works ;  but  it  is  mainly  as  a  great  peasant  poet  that  he 
lives  in  literature.  Nothing  can  be  more  exquisite  than 
some  of  his  Ijrrics  and  minor  poems — his  "Skylark," 
"  When  the  Kye  comes  Hame,"  his  verses  on  the  "  Comet " 
and  "  Evening  Star,"  and  his  "  Address  to  Lady  Ann  Scott." 
The  Queen's  Wake  unites  his  characteristic  excellences — liis 
command  of  the  old  romantic  baUad  style,  his  graceful 
fairy  mythology,  and  his  aerial  flights  of  imagination.  The 
story  of  Kilmeny  stands  at  the  head  of  all  our  fairy  tales, 
and  is  inimitable  for  its  scenes  of  visionary  splendour,  purity, 
and  bliss,  linked  to  the  fairest  objects  of  earthly  interest  and 
afi"ection.  In  such  compositions  Hogg  seems  completely 
transformed  ;  he  is  absorbed  in  the  ideal  and  supernatural, 
and  might  have  claimed  over  all  his  contemporaries  the 
Delphic  laurel  for  direct  and  immediate  inspiration. 

See  a  memoir  by  Professor  Wilson,  prefixed  to  an  edition  of  Hogg's 
works  published  by  Blackie  &  Co.  in  1850;  'Wilson's  Nodes  Ambro- 
sianas ;  GilfiUan's  First  Gallery  of  Literary  Portraits ;  Cunningham's 
Biog.  and  Crit.  Hist,  of  Lit. ;  and  the  general  index  to  BlackwoocCa 
Afaganne.  A  collected  edition  of  Hogg's  Tales  appeared  in  1838  in 
6  vols.,  an<fa  second  in  1851  ;  his  collected  Poems  were  published 
in  1850  and  in  1852.  For  an  admirable  account  of  the  social  enter- 
tainments Hogg  used  to  give  in  Edinburgh,  see  Memoir  of  Sobert 
Chambers,  by  Dr  William  Chambers,  pp.  263-270. 

HOHENELBE  (Bohemian,  Vrchlabi),  the  chief  town  of 
a  government  district  in  Bohemia,  is  beautifully  situated 
on  both  banks  of  the  Elbe,  crossed  there  by  five  bridges, 
on  the  southern  spurs  of  the  Riesengebirge,  and  on  the 
north-west  Austrian  railway,  16  miles  north-east  of  Gitschin. 
The  houses  with  lofty  gables  and  arcades  supported  by 
wooden  columns  have  a  picturesque  appearance  ;  and 
among  the  principal  buildings  are  the  decanal  church,  the 
castle  surrounded  by  a  fine  park,  the  Augustine  monastery, 
the  citizen  school,  and  the  trade  school.  Linen  and  cotton 
are  the  staple  manufactures,  and  there  are  also  bleach- 
works,  dye-works,  and  a  paper-niiil.  A  splendid  vie^  is 
obtained  from  the  Heidelberg,  which  rises  to  the  height  of 
3120  feet  immediately  behind  the  town.  The  population 
in  1869  was  5316. 

HOHENLOHE,  a  German  princely  family,  who  took 
their  name  from  the  territory  of  Hohenlohe  in  Franconia, 
which,  originally  a  countshipand  afterwards  a  principality, 
lost  its  independence  in  1806,  and  is  now  included  partly 
in  Wiirtemberg  and  partly  in  Bavaria.  They  are  first  men- 
tioned as  possessing  in  the  1 2th  century  the  castle  of 
HoUoch  near  Ufifenheim.  At  an  early  period  they  extended 
their  influence  into  several  of  the  Franconian  valleys,  includ- 
ing those  of  the  Kocher,  the  Jagst,  the  Tauber,  and  the 
GotlacL  The  first  count  of  the  name  was  Gottfried,  who 
was  on  terms  of  intimacy  with  the  emperor  Henry  VL, 
and  whose  sons  founded  the  lines  of  Hohenlohe-Bruneck 
and  Hohenlohe-Holloch.  The  former  became  extinct  in 
the  fourth  generation,  and  the  latter  in  1340  divided 
into  the  lines  of  Hohenlohe-Holjenlohe  and  Hobenlohe- 
Speckfeld.  Of  these  the  former  became  extinct  in  1412, 
after  the  most  of  the  possessions  had  been  alienated  through 
the  marriage  of  the  female  heir;  and  the  latter  in  1551 
divided  jpto  the  present  lines  of  Hohenlohe-Neuenstein  and 
Hohenlohe- Waldenburg,  which  were  elevated,  the  former  in 


1764  and  the  latter  in  1744,  to  principalities  of  the  em- 
pire. Hohenlohe-Neuenstein,  which  adopted  Pl-otestantism, 
became  divided  into  the  lines  Hohenlohe -Neuenstein- 
Oehringen  and  Hohenlohe -Neuenstein-Langenbnrg,  the 
former  of  which  separated  into  the  branches  of  Hohenlohe- 
Weickersheim  and  Hohenlohe-Oehringen,  the  one  becoming 
extinct  in  1756  and  the  other  in  1805,  after  which  their 
possessions  were  inherited  by  the  Hohenlohe-Neuenstein- 
Langenburg  line,  which  latter  became  divided  into  tlirec 
branches — the  Hohenlohe-Langenburg,  the  Hohenlohe- 
Langenburg-Oehringen,  and  the  Hohenlohe-Langenbnrg- 
Kirchberg,  the  last  becoming  extinct  in  1861.  The  line 
of  Hohenlohe-Waldenburg,  which  remained  Catholic,  and 
in  which  was  established  in  1754  the  order  of  the  Phcenix, 
divided  itself  into  two  branches,  the  Hohenlohe-Waldenburg- 
Bartenstein  and  the  Hohenlohe-WaldenburgSchillingsfiirst, 
the  former  subdividing  into  the  branches  of  Hohenlohe- 
Bartenstein  and  Hohenlohe-Jagstberg.  Of  the  Hohenlohe 
family  the  following  members  are  noted  as  having  attained 
individual  eminence. 

L  Feiedeich  Ludwig  (1746-1818),  prince  of  Hohenlohe- 
logelfingen,  a  Prussian  general,  was  born  31  st  January 
1746.  Entering  the  Prussian  service  at  an  early  age  he 
became  colonel  in  1788,  and  in  the  campaigns  of  1792  and 
1793,  where  he  was  commander  of  a  division,  he  distin- 
guished himself  in  several  engagements.  In  1794  he  gained 
a  brilliant  victory  at  Kaiserslautern,  and  in  1796  he  was 
promoted  lieutenant-general  and  appointed  to  the  command 
of  the  army  of  the  Ems.  In  the  same  year  he  succeeded 
to  the  principality  of  his  father.  Having  been  appointed 
general  of  infantry  in-  1800,  he  in  1805  commanded  a 
Prussian  corps  between  the  Saale  and  the  Thuringian  Forest. 
He  was  severely  defeated  at  Jena  in  1806,  and  after  the 
duke  of  Brunswick  was  mortally  wounded  at  Auerstiidt,  he 
succeeded  to  the  chief  command,  and  led  to  the  Oder  the  frag- 
ments of  the  Prussian  army  which  capitulated  at  Prenzlau 
on  the  28th  October.  On  account  of  the  blame  to  which  this 
disaster  exposed  him,  he  had  to  retire  from  the  army.  He 
died  at  Slawentzitz,  Silesia,  15th  February  1818. 

II.  LudwigAloysius  (1765-1829),  prince  of  Hohenlohe- 
Waldenburg-Bartenstein,  marshal  and  peer  of  France,  was 
born  18th  August  1765.  In  1784  he  entered  the  service 
of  the  palatinate,  which  he  quitted  in  1792  in  order  to 
take  the  command  of  a  regiment  raised  by  his  father  for 
the  service  of  the  emigrant  princes  of  France.  He  greatly 
distinguished  himself  under  Prince  Cond^  in  the  campaigns 
of  1792-1793,  especially  at  the  storming  of  the  lines  of 
Weissenburg.  Subsequently  he  entered  the  service  of 
Holland,  and,  when  almo.st  surrounded  by  the  army  of 
General  Pichegru,  conducted  a  masterly  retreat  from  the 
island  of  Bommnel.  From  1794  to  1799  he  served  as 
colonel  in  the  Austrian  campaigns;  iii  1799  he  was  named 
major-general  by  the  archduke  Charles;  and  after  obtaining 
the  rank  of  lieutenant-general  he  was  appointed  by  the  emperor 
of  Austria  governor  of  the  two  Galicias.  Napoleon  offered 
to  restore  to  him  his  principality  on  condition  that  he 
adhered  to  the  confederation  of  the  Rhine,  but  as  he  refused, 
it  was  united  to  Wiirtemberg.  After  Napoleon's  fall  in 
1814  he  entered  the  French  service,  and  in  1815  he  held 
the  command  of  a  regiment  raised  by  himself,  with  which 
he  took  part  in  the  Spanish  campaign  of  1823.  In  1827 
he  was  created  marshal  and  peer  of  France.  He  died  at 
Lundville,  May  30,  1829. 

III.  Alexander  Leopold  FrAnz  Emmerich  (1794- 
1849),  prince  of  Hohenlohe-Waldenburg-Schillingsfiirst, 
priest  and  reputed  miracle-worker,  was  born  at  Kupferzell 
near  Waluenburg,  17th  August  1794.  By  his  mother,  the 
daughter  of  an  Hungarian  nobleman,  he  was  from  infancy 
destined  for  the  church ;  and  she  entrusted  the  care  of  his 
early  education  to  the  ex- Jesuit  Rie^      Tn  1804  he  entere4 
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tUe  "Tlicresianum"  at  Vienna,  in  1808  the  academy  at  Bern, 
in  1810  the  archiepiscopal  seminary  at  Vienna,  and  after- 
wards he  studied  at  Tyrnau  and  Ellwangen.  He  was 
ordained  priest  in  1815,  and  in  the  following  year  he  went 
ito  Rome,  where  he  entered  the  society  of  the  "  Fathers  of 
the  Sacred  Heart."  Subsequently,  at  Munich  and  Bamberg, 
he  was  blamed  for  Jesuit  and  obscurantist  tendencies,  but 
obtained  considerable  reputation  as  a  preacher.  His  first 
so-called  miraculous  cure  was  eflfected,  in  conjunction  with 
a  peasant  Martin  Michel,  on  a  princess,  of  Schwarzenberg 
who  had  been  for  some  years  paralytic.  Immediately  he 
acquired  such  fame  as  a  performer  of  miraculous  cures  that 
multitudes  from  various  countries  flocked  to  partake  of  the 
beneficial  influence  of  his  supposed  supernatural  gifts. 
Ultimately,  on  account  of  the  interference  of  the  authorities 
with  his  operations,  he  went  in  1821  to  Vienna  and  then 
to  Hungary,  where  ho  became  canon  at  Grosswapdein,  and 
in  1844  titular  bishop  of  Sardica.  He  died  at  Voslau  near 
Vienna,  14th  November  1849.  He  was  the  author  of  a 
number  of  ascetic  and  controversial  writings,  which  were 
collected  and  published  in  one  edition  by  Brunner  at 
Ratisbon  in  1851. 

See  I'aulus,  Quinttssenz  aus  Anfang,  lifitte,  und  Ende  der  Wun- 
dereurversucke,  weUhe  zv,  }VuT:burg  und  Bamherg  durch  Mart. 
Michel  und  den  Prinzen  von  Hohenlohe-SchUlingsjwsi  uniemommen 
warden  sind,  Leipsic,  1822. 

HOHENMAUTH,  the  chief  town  of  a  government  dis- 
trict in  Bohemia,  Austria,  is  situated  on  the  Lautchna,  and 
on  the  Austrian  States  Railway  16  miles  E.  of  Chrudim. 
It  possesses  a  beautiful  old  decanal  church,  and  has  cloth 
manufactures,  a  brewery,  a  tannery,  a  sugar  work,  and  flour 
and  sago  mills.  It  depends  for  its  prosperity  largely  on  the 
agriculture  of  the  neighbourhood.  The  population  in  1869 
was  6018. 

HOHENSTEIN,  a  town  of  Saxony,  circle  of  Zwickau, 
stands  on  the  slopes  of  the  Erzgebirge,  and  on  the  Saxon 
States  Railway,  12  miles  N.E.  of  Zwickau.  Since  1875 
Ernstthal  has  been  included  within  its  limits.  Hohenstein 
proper  possesses  a  beautiful  parish  church,  a  town-house  re- 
stored in  1876,  and  a  monument  to  those  who  fell  in  the 
Prussian  war  of  1870-71;  and  Ernstthal  has  also  a  fine 
parish  church.  The  principal  industry  is  the  spinning  and 
weaving  of  cotton,  the  manufacture  of  waxcloth,  stockings, 
and  woollen  and  silk  fabrics,  cotton  printing,  and  dyeing. 
Many  of  the  inhabitants  are  also  employed  in  the  neigh- 
bouring arsenic  mines.  Not  far  from  Hohenstein  there  is 
a  mineral  spring,  connected  with  which  there  are  various 
kinds  of  baths.  Hohenstein  is  the  birthplace  of  the 
physicist  G.  H.  von  Schubert,  and  of  Schroter,  one  of  the 
inventors  of  the  pianoforte.  The  building  of  Ernstthal  was 
occasioned  in  1680  by  the  presence  of  the  plague  at 
Hohenstein,  and  it  received  its  name  from  Count  Christian 
Ernst  of  Schonburg,  who  was  the  principal  instigator  of  its 
erection.  The  population  of  Hohenstein  in  1875,  including 
Ernstthal  with  a  population  of  4118,  was  9844. 

HOHENZOLLERN,  an  old  German  princely  house, 
from  which  the  present  dynasty  of  Prussia  is  descended, 
takes  its  name  from  the  old  castle  of  Zollern,  or  Hohen- 
zollern,  on  the  mountain  of  Zullern,  about  1|  miles  south 
irom  Hechingen.  There  is  a  vague  tradition  connecting 
the  house  with  the  Colonna  family  of  Rome,  or  the  Colalto 
family  of  Lombardy,  and  a  more  definite  one  which  men- 
tions a  Swabian  count,  Tbassilo  of  Burchardinger,  as  having 
built  the  castle  of  Zollern  about  the  beginning  of  the  9th 
century.  Tho  first  counts  of  Zollern  of  whom  there  is 
KistiJrical  mention  are  Burchard  and  Wezel,  apparently 
brSthers,  who  in  lOCl  fell  in  one  of  the  party  feuds  during 
tha  minority  of  the  emperor  Henry  IV.  Count  Frederick 
101  of  Zolro,  who  died  in  1200,  one  of  the  trusted 
liiSuncillora  of  tha  emperors  Frederick  I.  and  Henry  VI., 


became  count  of  Nuremberg  in  1191,  through  having 
married  the  lieiress  of  Count  Conrad  II.  of  Nuremberg. 
His  sons,  Conrad  III.  and  Frederick  IV.,  succeeded  to  the 
joint  possession  of  his  titles  and  estates;  and  founded  respec- 
tively the  Frankish  and  the  Swabian  lines.  The  Frankish 
house  steadily  and  uninterruptedly  increased  its  possessions 
and  its  influence;  in  13G3  it  was  "raised  to  princely  rank 
in  the  person  of  Frederick  V. ;  in  1415  it  obtained  through 
Frederick  VI.  the  electorate  of  Brandenburg  from  the 
emperor  Sigismund;  and  in  1701  its  head,  the  elector 
Frederick  III.,  became  the  first  king  of  Prussia.  The 
influence  of  the  Swabian  line  was  greatly  weakened  by  parti- 
xions,  but  Ln  the  beginning  of  the  16th  century  it  rose  to 
some  eminence  mrougti  Count  Eitel  Frederick  II.,  privy 
councillor  of  the  emperor  Maximilian  I.,  who  received  from 
the  emperor  the  district  of  Hargerloch  in  exchange  for 
Rhaziins,  in  the  Grisons,  which  had  come  into  his  family 
by  marriage.  His  grandson,  Charles  I.,  received  in 
1529  from  the  emperor  Charles  V.  the  countships  of 
Sigmaringen  and  Vohringen.  Eitel  Frederick  III.  and 
Charles  II.  divided  their  states,  the  former  taking  Hohen- 
zoUern  with  the  title  HohenzoUern-Hechingen,  the  latter 
Sigmaringen  and  Vohringen  with  the  title  Hohenzollern- 
Sigmaringen:  Count  John  George  of  HohenzoUem- 
HecLl-n,"  ""=.  :f  Eitel  Frederick  III.,  was  raised  to 
princely  rank  by  the  emperor  Ferdinand  II.  in  1623,  and 
John  of  HohenzoUern-Sigmaringen  received  the  same 
honour  in  1638.  In  1695  the  two  Swabian  branches 
entered  conjointly  into  an  agreement  with  the  Brandenburg 
line  that,  in  case  of  the  extinction  of  the  male  line  of  either 
of  the  Swabiark  branches,  the  states  should  be  inherited  by 
the  other  branch,  and  that  if  both  branches  became  extinct 
the  states  should  be  inherited  by  the  Brandenburg  line. 
In  consequence  of  the  political  troubles  of  1848,  Prince 
Frederick  William  of  HohenzoUern-Hechingen,  and  Charles 
Anton  of  HohenzoUern-Sigmaringen  resigned  their  princi- 
palities, which  consequently  feU  to  the  crown  of  Prussia, 
by  whom  they  were  taken  possession  of,  March  12,  1850. 
By  royal  decree  of  20th  May  of  the  same  year  the  title  of 
highness  was  conferred  on  the  two  princes,  with  the  prero- 
gatives of  younger  sons  of  the  royal  house.  The  proposal 
to  raise  Prince  Leopold  of  HohenzoUern-Sigmaringen  to 
the  throne  of  Spain  in  1870  was  the  immediate  occasion 
of  the  war  between  France  and  Germany.  In  1852  tha 
lands  of  HohenzoUem  were  formed  into  an  administrative 
division  of  Prussia.  It  ia  composed  of  a  long  narrow  strip 
of  land  bounded  on  the  N.E.  and  W.  by  Wurtemberg  and 
on  the  W.  and  S.  by  Baden,  with  an  area  of  440  square 
miles,  and  a  population  in  1875  of  66,614. 

See  Stillfried,  Hohenzollcmsche  Forschungcn,  Berlin,  1847; 
StOlfricd  and  Marcker,  Monumenla  Zollerana,  1862-66 ;  Riedel, 
Die  Ahnherrcn  dcs  prcussischcn  Konigshauses,  1854;  Kiudel,  Ge- 
schichte  des preussischen  Kiinigshauses  bis  liiO,  1861;  NachrichUn 
ilber  die  Slammburg  HohenzoUem,  1863;  Carlyle'3  Frederick  the 
Great. 

HOLBACH,  Paul  Heineich  Dietrich,  Baeon  d' 
(1723-1789),  philosophe  of  the  Parisian  school  of  the  18th 
century,  was  born  at  Heidelsheim  in  the  palatinate  in  1723. 
Of  his  family  little  is  known ;  according  to  J.  J.  Rousseau, 
his  father  was  a  rich  parvenu,  who  brought  his  son  at  an 
early  age  to  Paris,  where  the  latter  spent  most  of  his  Ufe. 
Much  of  Holbach's  fame  ia  due  to  his  intimate  connexion 
with  the  brilliant  coterie  of  bold  thinkers  and  polished  wits 
whose  creed,  tho  new  philosophy,  is  concentrated  in  the 
famous  Encyclopidie.  Possessed  of  easy  means  and  being  of 
hospitable  disposition,  he  kept  open  house  for  such  men  as 
Helvetius,  D'Alembert,  Diderot,  CondiUac,  Turgot,  Bufi'on, 
Grimm,  Hume,  Garrick,  Wilkes,  Sterne,  and  for  a  time 
Rousseau,  who,  while  enjoying  the  intellectual  pleasure  of 
their  host's  conversation,  were  not  insensible  to  the  material, 
charms  of  his  exceUent  cuisine  and  costly  wines. 
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Although  an  atheist,  or  at  least  a  materialist  of  the  most 
Inaterial  school,  Holbach  seems  to  have  been  endowed  with 
a  more  than  average  share  of  virtue,  and,  whether  by  hia 
courtesy,  gentleness,  or  benevolence,  inspired  a  warm  affec- 
tion in  all  he  met.  Even  his  failings,  of  which  his  simple 
credulity  was  perhaps  the  most  prominent,  were  amiable. 
He  was  one  of  the  best  informed  men  of  his  day,  and  his 
excellent  memory  placed  at  his  immediate  disposal  all  the 
learning  he  had  amassed.  He  visited  England  on  one 
occasion,  but  the  solemn  stiffness  of  the  British,  even  while 
amusing  themselves,  and  the  peculiar  relatione  of  society, 
disgusted  as  much  as  they  surprised  him.  For  the 
Encyclopedie  Holbach  compiled  and  translated  a  large 
number  of  articles  on  chemistry  and  mineralogy,  chiefly 
from  German  sources.  He  attracted  more  attention,  how- 
ever, in  the  department  of  philosophy.  In  1767  Christian,- 
isnie  Dcvoile  appeared,  in  which  he  attacked  Christianity 
ond  religion  as  the  source  of  all  human  evils.  Regarding 
religion  as  a  blind  superstitious  bondage,  maintained  on 
men's  minds  by  the  self-interest  of  the  priests,  he  tried  to 
prove  it  not  only  unnecessary  but  absolutely  prejudicial  to 
human  morality.  This  was  followed  up  in  1770  by  a  still 
more  open  attack  in  his  most  famous  book,  Le  Systems  de 
la  Nature,  in  which  it  i.s  probable  he  was  assisted  by 
Diderot.  Denying  the  existence  of  a  deity,  and  refusing 
to  admit  as  evidence  all  a  priori  arguments,  Holbach  saw 
in  the  universe  nothing  save  matter  in  spontaneous  move- 
ment. What  men  call  their  souls  become  extinct  when 
the  body  dies.  Happiness  is  the  end  of  mankind.  "It 
would  be  useless  and  almost  unjust  to  insist  upon  a  man's 
being  virtuous  if  he  cannot  be  so  without  being  unhappy. 
So  long  as  vice  renders  him  happy,  he  should  love  vice." 
Not  less  direct  and  trenchant  are  his  attacks  on  political 
government,  which,  interpreted  by  the  light  of  after  events, 
sound  like  the  first  distant  mutterings  of  the  tempest  that 
shortly  after  his  death  broke  over  the  Oapital  ui  Tiaui-o. 
The  Sysieme  de  la  Nature  struck  horror  into  the  minds  of 
even  the  most  "enlightened"  of  the  Parisian  philosophers. 
Charmed  by  the  novelty  of  their  own  opinions,  and  dazzled 
by  the  glittering  wit  and  argument  with  which  they  had 
supported  them,  they  had  never  realized  into  what  extremi- 
ties they  had  hurried  till  this  lurid  torch  revealed  the 
hideous  abyss  from  which  they  were  so  littlo  removed. 
Voltaire  hastUy  seized  his  pen  to  refute  the  philosophy  of 
the  Systeme,  in  the  article  "  Dieu "  in  his  Dictionnaire 
Philosophique,  while  Frederick  the  Great  also  drew  up  an 
answer  to  it.  Though  vigorous  in  thought  and  in  some 
passages  clear  and  eloquent,  the  style  of  the  book  is  diffuse 
and  declamatory,  and  asserts  rather  than  proves  its  stAt^^ 
ments.  Its  principles  are  summed  up  in  g  more  popular 
form  in  Hon  Sens,  on  Idees  naturelles  opposees  aux  idees 
surnaturelles,  published  at  Amsterdam  in  1772.  In  the 
Systeme  Social  (1773),  the  Politique  Naturelle  (1773-74), 
and  the  Morale  Universelle  (1776),  Holbach  attempts  to 
rear  a  system  of  morality  in  place  of  the  one  he  had  so 
fiercely  attacked,  but  these  later  writings  had  not  a  tithe 
of  the  popularity  and  influence  of  his  earlier  and  more 
pernicious  work.  He  published  his  books  either  anony- 
mously or  under  a  Tsorrowed  name,  and  was  forced  to  have 
them  printed  out  of  France.  He  died  in  1789.  On  the 
death  of  his  first  wife  he  obtained  a  papal  dispensation  to 
marry  her  sister,  who  survived  him  till  181  i. 

Holbach  ia  also  the  author  of  the  following  and  other  works: — 
Esprit  du  CUrgi,  1767;  Dc  timposlurc  souxrdolaU,  1767  ;  PrUres 
Dlmasquis,  1768  ;  Examcn  Critique  de  la  vie  el  des  ov.vragcs  de  St 
Paul,  1770  ;  Uistoire  Critique  de  Jcstts  Christ,  1770  ;  and  JEtho- 
cratie,  1776.  For  further  particulars  as  to  his  life  and  doctrines 
Bee  Grimm's  Correspondance  LilMraire,  &c.,  1813;  Rousseau's  Con- 
fessions; Morellet's  J/«'mo»>&s,  1821  ;  Madame  de  GenMs,  Les  Dtncrs 
du  Baron  Holbach ,  Madame  d'fipinay'a  Memoircs ;  Avezac-Lavigne, 
Diderot  et  la  SoeUU  d"-  Baron  d^Holbark.  1875 ;  and  Morley's 
XUdtrnl,  18?  1 


.  HOLBEIN',  Hans,  the  elder,  belonged  to  a  celebrated 
family  of  painters  in  practice  at  Augsburg  and  Basel  from 
the  close  of  the  15th  to  the  middle  of  the  16th  century. 
Though  closely  connected  with  Venice  by  her  commercial 
relations,  and  geographically  nearer  to  Italy  than  to 
Flanders,  Augsburg  at  the  time  of  Maximilian  cultivated 
art  after  the  fashion  of  the  Flemings,  and  felt  the  influenc^ 
of  the  schools  of  Bruges  and  Brussels,  which  had  branches 
at  Cologne  and  in  many  cities  about  the  headwaters  of  tha 
Rhine.  It  was  not  till  after  the  opening  of  the  Ifitll 
century,  and  between  that  and  the  era  of  the  Reformation,' 
that  Italian  example  mitigated  to  some  extent  the  asperity 
of  South  German  painting.  But  this  is  not  the  place 
to  give  even  an  outline  of  this  development.  It  must  be 
sufficient  to  note  that  Flemish  and  German  art  was  first 
tempered  with  Italian  elements  at  Augsburg  by  Hans 
Holbein  the  elder.  Hans  first  appears  at  Augsburg  as 
partner  to  his  brother  Sigmund,  who  survived  him  and 
died  in  1540  at  Berne.  Sigmund  is  described  as  a  painter, 
but  his  works  have  not  come  down  to  us.  Hans  had  the 
lead  of  the  partnership  at  Augsburg,  and  signed  all  this 
pictures  which  it  produced.  In  common  with  Herlen, 
Schongauer,  and  other  masters  of  South  Germany,  he  first 
cultivated  a  style  akin  to  that  of  Memling  and  other 
followers  of  the  schools  of  Brussels  and  Bruges,  but  he 
probably  modified  the  systems  of  those  schools  by  studying 
the  works  of  the  masters  of  Cologne.  As  these  early  im- 
pressions waned,  they  were  replaced  by  others  less  favour- 
able to  the  expansion  of  the  master's  fame;  and  as  his 
custom  increased  between  1499  and  1506,  we  find  him 
relying  less  upon  the  teaching  of  the  schools  than  upon  a 
mere  observation  and-  reproduction  of  the  quaintnesses  of 
locil  passion  plays.  Most  of  his  early  works  indeed  are 
taken  from  the  Passion,  and  in  these  he  obviously  marshalled 
his  figures  with  the  shallow  stage  effect  of  the  plays,  copy- 
ing their  artificial  system  of  grouping,  careless  to  some 
extent  of  proportion  in  the  human  shape,  heedless  of  any 
but  the  coarser  forms  of  expression,  and  technically  satisfied 
with  the  simplest  methods  of  esecution.  If  in  any  branch 
of  his  art  he  can/ be  said  to  have  had  a  conscience  at  this 
period,  we  should  say  that  he  showed  it  in  his  portrait 
drawings.  It  is  seldom  that  we  find  a  painted  likeness 
worthy  of  the  name.  The  drawings  of  which  numbers  are 
still  preserved  in  the  galleries  of  Basel,  Berlin,  and  Copen- 
hagen show  extraordinary  quickness  and  delicacy  of  hand, 
and  a  wonderful  facility  for  seizing  character;  and  this 
happily  is  one  of  the  features  which  Holbein  bequeathed 
to  his  son.  It  is  between  ldi2  and  1522  that  Holbein 
f  smnpTpjl  the  German  quality  of  his  style  with  some  North 
Italian  elements.  A  purer  taste  and  more  pleasing  realism 
mark  his  work,  which  in  drapery,  dress,  and  tone  is  as 
much  more  agreeable  to  the  eye  as  in  respect  of  modelling 
and  finish  it  is  smoother  and  more  carefully  rounded. 
Costume,  architecture,  ornament,  and  colour  are  applied 
with  some  knowledge  of  the  higher  canons  of  art.  Here 
too  advantage  accrued  to  Hans  the  younger,  whose  inde- 
pendent career  about  this  time  beg-an. 

The  date  of  the  elder  Holbein's  birth  is  unknown.  But 
his  name  appears  in  the  books  of  the  tax-gatherers  of 
Augsburg  in  1494,  superseding  that  of  Michael  Holbein, 
who  is  supposed  to  have  been  his  father.  Previous  to  that 
date,  and  as  early  as  1493,  he  was  a  painter  of  name,  and  ho 
executed  in  that  year,  it  is  said,  for  the  abbey  at  Weingarten, 
the  wings  of  an  altarpiece  representing  Joachim's  Offering, 
the  Nativity  of  the  Virgin,  Mary's  Presentation  in  the 
Temple,  and  the  Presentation  of  Christ,  which  now  hang 
in  separate  panels  in  the  cathedral  of  Augsburg.  In  these 
pieces  and  others  of  the  same  period,  for  instance  in  two 
Madonnas  in  the  Moritz  chapel  and  castle  of  Nuremberg, 
we  mark  the  clear  impress  of  the  schools  of  Van  der  Weydei* 
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and  Memling ;  whilst  in  later  works,  such  as  the  Basilica 
of  St  Paul  (1504)  in  the  gallery  of  Augsburg,  the  wane  of 
Flemish  influence  is  apparent.  But  this  altarpiece,  with 
its  quaint  illustrations  of  St  Paul's  life  and  martyrdom  is 
not  alone  of  interest  because  its  execution  is  characteristic 
of  old  Holbein.  It  is  equally  so  because  it  contains 
portraits  of  tho  master  himself,  accompanied  by  his  two 
sons,  the  painters  Ambrose  and  Hans  Holbein.  Later 
pictures,  such  as  the  Pasaion  series  in  the  Fiirstenberg 
gallery  at  Donaueschingen,  or  the  Martyrdom  of  St 
Sebastian  in  tho  Munich  Pinakothek,  contain  similar 
pr-rtraits,  tho  original  drawings  of  which  are  found  in  old 
Holbein's  sketch-book  at  Berlin,  or  in  stray  leaves  like 
those  possessed  by  the  duke  of  Aumale  in  Paris.  Not  one 
o?  these  fails  to  give  us  an  insight  into  the  character,  or  a 
reflex  of  the  features,  of  the  members  of  this  celebrated 
family.  Old  Holbein  seems  to  ape  Leonardo,  allowing  his 
hair  and  beard  wildly  to  grew,  except  on  the  upper  lip. 
Hans  the  younger  is  a  plain-looking  boy.  But  his  father 
points  to  him  with  his  finger,  and  hints  that  though  but  a 
child  he  is  ctearly  a  prodigy. 

Afterl516  Hans  Holbein  the  elder  appears  as  a  defaulter 
in  the  registers  of  the  tax-gatherers  at  Augsburg  ;  but  he 
\piUingly  accepts  commissions  abroad.  At  Issenheim  in 
Alsace,  where  Griinewald  was  employed  in  1516,  old 
Holbein  also  finds  patrons,  and  contracts  to  complete  an 
•altarpiece.  But  misfortune  or  a  bailiff  pursues  him,  and 
ho  leaves  Issenheim,  abandoning  his  work  and  tools. 
According  to  Sandrart,  he  wanders  to  Basel  and  takes  the 
freedom  of  its  guild.  His  brother  Sigmund  and  others  are 
found  suing  him  for  debt  before  the  courts  of  Augsburg. 
Where  he  lived  when  he  executed  the  altarpiece,  of  which 
two  wings  with  the  date  of  1522  are  in  the  gallery  of 
Carlsruhe,  is  uncertain ;  where  he  died  two  years  later  is 
uiiknown.  He  slinks  from  ken  at  the  close  of  a  long  life, 
and  disappears  at  last  heeded  by  none  but  his  own  son, 
who  claims  his  brushes  and  paints  from  the  monks  of 
Issenheim  without  much  chance  of  obtaining  them.  His 
nam's  is  struck  off  the  books  of  th'e  Augsburg  guild  in  1524. 

The  elder  Holbein  was  a  prolific  artist,  who  left  many  pictures 
behind  him.  Earlier  than  the  Basilica  of  St  Paul,  already  men- 
tioned, is  the  Basilica  of  St  Mary  Maggiore,  and  a  Passion  in 
eleven  pieces,  in  the  Augsburg  gallery,  both  executed  in  1499. 
Another  Passion,  with  the  root  of  Jesse  and  a  tree  of  the  Dominicans, 
U  that  preserved  in  the  Staedel,  Saalhof,  and  church  of  St  Leonard 
at  Frankfort.  It  was  executed  in  1501.  The  Passion  of  Donau- 
eschingen was  finished  after  1502,  in  which  year  was  completed 
the  Passion  of  Kaisheim,  a  conglomerate  of  twenty-seven  panels, 
now  divided  amongst  the  galleries  of  Munich,  Nuremberg,  Augs- 
burg, and  Schleissheim.  An  altarpiece  of  the  same  cla&s,  com- 
missioned for  the  monastery  of  St  Moritz  at  Augsburg  in  1504-8, 
has  been  dispersed  and  lost.  1512  is  the  date  of  a  Conception  in 
the  Augsburg  gallery,  long  assigned,  in  consequence  of  a  forged 
inscription,  to  Hana  Holbein  the  younger.  A, diptych,  with  a 
Virgin  and  Child,  and  a  portrait  of  an  old  man,  dated  1513,  is 
in  separate  parts  in  tho  collections  of  Mr  Posonyi  and  Count 
Lanckoronski  at  Vienna.  The  sketch-books  of  Berlin,  Copen- 
hagen, and  Augsburg  give  a  lively  picture  of  the  forms  and  dress 
of  Augsburg  residents  at  the  beginning  of  tho  16th  century.  They 
comprise  portraits  of  the  emperor  Maximilian,  the  future  Charles 
v.,  Eunz  von  der  Rosen  the  fool  of  Maximilian,  the  Fuggers, 
friars,  merchants,  and  at  rare  intervals  ladies. 

HOLBEIN,  Hans,  the  younger  (1497-1543)',  favourite 
son  of  Hans  Holbein'  the  elder,  was  probably  born  at 
Augsburg  about  the  year  1497.  Though  Sandrart  and  Van 
Mander  declare  that  they  do  not  know  who  gave  him  the 
lirst  lessons,  he  doubtless  received  an  artist's  education 
from  his  father..  About  1515  he  left  Augsburg  with 
Ambrose  his  elder  brother  to  seek  employment  as  an  illus- 
trator of  books  at  Basel.  His  first  patron  is  said  to  have 
been  Erasmus,  for  whom,  shortly  after  his  arrival,  he  illus- 
trated with  pen-and-ink  sketches  an  edition  of  tho 
Encomium  Morics,  now  in  the  museum  of  Basel.  But  his 
chief  occupation  was  that  of  drawing  titlepage-blooks  and 


initials  for  new  editions  of  the  Bible  and  classics  issued 
from  the  presses  of  Froben  and  other  publishers.  Ilis 
lei.sure  hours,  it  is  supposed,  were  devoted  to  the  production 
of  rough  painter's  work,  a  schoolmaster's  sign  in  the  Basel 
collection,  a  table  with  pictures  of  St  Nobody  in  the  library 
of  the  university  at  Zurich.  lu  contrast  with  these  coarse 
productions,  the  portraita  of  Jacob  Meyer  and  his  wife  ia 
the  Basel  museum,  one  of  which  purports  ta  have  been 
finished  in  1516,  are  miracles  of  workmanship.  It  has 
always  seemed  difficult  indeed  io  ascribe  such  excellent 
creations  to  Holbein's  nineteenth  year;  and  it  is  hardly 
credible  that  he  should  have  been  asked  to  do'things  of 
this  kind  so  early,  especially  when  it  is  remembered  that 
neither  he  nor  his  brother  Ambrose  were  then  allowed 
to  matriculate  in  the  guild  of  Basel.  Not  till  1517  did 
Ambrose,  whose  life  otherwise  remains  obscure,  join  that 
corporation ;  Hans,  not  overburdened  with  practice,  wan- 
dered into  Switzerland,  where  (1517)  he  was  employed  to 
paint  in  the  house  of  Jacob  Hertenstein  at  Lucerne.  In 
1519  Holbein  reappeared  at  Basel,  where  he  matriculated, 
and,  there  is  every  reason  to  think,  married.^  Whether, 
previous  to  this  time,  he  took  advantage  of  his  vicinity  tq 
the  Italian  border  to  cross  the  Alps  is  uncertain.  _  Vau 
Mander  says  that  he  never  was  in  Italy  ;  yet  the  large  wall- 
paintings  which  he  executed  after  1519  at  Basel,  and  the 
series  of  his  sketches  and  pictures  which  is  still  extant, 
might  lead  to  the  belief  that  Van  Mander  was  misinformed. 
The  spirit  of  Holbein's  compositions  for  the  Basel  town-hall, 
the  scenery  and  architecture  of  his  numerous  drawings,  aiid 
the  cast  of  form  in  some  of  his  imaginative  portraits,  make 
it  more  likely  that  he  should  have  felt  the  direct  influence 
of  North  Italian  painting  than  that  he  should  have  taken 
Italian  elements  from  imported  works  or  prints.  ■  The  Swiss 
at  this  period  wandered  in  thousands  to  swell  the  ranks  of 
the  French  or  imperial  armies  f  ghting  on  Italian  soil,  and 
the  road  they  took  may  have  been  followed  by  Hans  on  a 
more  peaceful  mission.  He  ?hows  himself  at  all  events 
familiar  with  Italian  examples  at  various  periods  of  his 
career ;  and'if  we  accept  as  early  works  the  Flagellation, 
and  the  Last  Suppes  at  Basel,  coarse  as  they  are,  they  show 
some  acquaintance  with  Lombard  methods  of  painting, 
whilst  in  other  pieces,  such  as  the  series  of  the  .Passion  in 
oil  in  the  same  collection,  the  modes  of  Hans  Holbein  the 
elder  are  agrteably  commingled  with  a  more  modern,  it  may 
be  said  Italian,  polish.  Again,  looking  at  the  Virgin  and 
Man  of  Sorrows  in  the  Basel  museum,  we  shall  be  struck 
by  a  searching  metallic  style  akin  to  that  of  the  Ferrarese  ; 
and  the  Lais  or  the  Venus  and  Amor  of  the  same  collection 
reminds  us  of  the  Leonardesques  of  the  school  of  Milan. 
When  Holbein  settled  down  to  an  extensive  practice 
at  Basel  in  1519,  he  decorated  the  walls  of  the  house 
"Zum  Tanz"  with  simulated  architectural  features  of  a 
florid  character  after  the  fashion  of  the  Veronese  ;  and  his 
wall  paintings  in  the  town-hall,  if  we  can  truly  judge  of 
them  by  copies,  reveal  an  artist  not  unfamiliar  with  North 
Italian  composition,  distribution,  action,  gesture,  and  ex- 
pression. In  his  drawings  too,  particularly  in  a  set  repre- 
senting the  Passion  at  Basel, 'the  arrangement,  and  also 
the  perspective,  form,  and  decorative  ornament,  are  in  the 
spirit  of  the  school  of  Mantegna.  Contemporary  with 
these,  however,  and  almost  inexplicably  in  contrast  with 
them  as  regards  handling,  are  portrait-drawings  such  as  the 
likenesses  of  Jacob  Meyer  and  his  wife,  which  are  finished 
with  German  delicacy,  and  with  a  power  and  subtlety  of 
hand  seldom  rivalled  in  any  school.  Curiously  enough,  the 
same  contrast  maybe  observed  between  painted  compositions 
and  painted  portraits.  The  Bonifacius  Amerbach  of  1519 
at  Basel  is  acknowledged  to  be  one  of  the  most  complete 
examples  of  smooth  and  transparent  handling  that  Holbein 
ever  executed.     His  versatility  at  this  period  is  shown  by 
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a.  (JEaa  Christ  (1521),  a  corpse  in  profile  on  a  dissecting 
fable,  and  a  set  of  figures  in  couples ;  the  Madonna  and  St 
Pautaliis,  and  Kaioer  Henry  with  the  empress  Kunigunde 
(15"22),  originally  composed  for  the  organ  loft  of  the  Basel 
cathedral,  now  in  the  Basel  museum.  Equally  remarkable, 
but  more  attractive,  though  injured,  is  the  Virgin  and  Child 
between  St  Ursus  and  St  Xicholas  (not  St  JIartin)  giving 
alms  to  a  beggar,  in  the  gallery  of  Solothurn.  This  re-' 
markable  picture  is  dated  1522,  and  seems  to  have  beeri 
ordered  for  an  altar  in  the  minster  of  St  Ursus  of  Solothurn 
by  Nicholas  ConraJ,  a  captain  and  statesman  of  the  IGth 
century,  whose  family  allowed  the  precious  heirloom  to  fall 
into  decay  in  a  chapel  of  the  neighbouring  village  of 
Grenchen.  Numerous  drawings  in  the  spirit  of  this  picture, 
and  probably  of  the  same  period  in  his  career,  might  have 
led  Holbein's  contemporaries  to  believe  that  he  would  make 
his  nnrk  in  the  annals  of  Basel  as  a  model  for  painters  of 
altarpieces  as  well  as  a  model  for  pictorial  composition  and 
portrait.  The  promise  which  lie  gave  at  this  time  was 
immense.  He  was  gaining  a  freedonr  in  draughtsmanship 
that  gave  him  facility  to  deal  with  any  subject.  Though 
a  realist,  he  was  sensible  of  the  dignity  and  severity  of 
religious  painting.  His  colour  had  almost  all  the  richness 
and  sweetness  of  the  Venetians.  But  he  had  fallen  on  evil 
times,  as  the  next  few  years  undoubtedly  showed.  Amongst 
tlio  portraits  which  he  executed  in  these  years  are  those  of 
Froben,  the  publisher,  known  only  by  copies  at  Basel  and 
Hampton  Court,  and  Erasmus,  who  sat  in  1523,  as  he  like- 
wise did  in  1530,  in  various  positions,  showing  his  face  three- 
quarters  as  at  Longford,  Basel  Turin,  Parma,  the  Hague,  and 
Vienna,  and  in  profile  as  in  the  Louvre  or  at  Hampton  Court. 
Besides  these,  Holbein  made  designs  for  glass  windows  and 
prints,  including  subjects  of  every  s^rt,  from  the  A'irgin  and 
Child  with  saints  of  the  old  time  to  thj  Dance  of  Death, 
from  gospel  incidents  extracted  from  Luther's  Bible  to 
satirical  pieces  illustrating  the  sale  of  indulgences  and  other 
abuses  denounced  by  Reformers.  Holbein,  in  this  way,  was 
carried  irresistibly  with  the  stream  of  the  Reformation,  in 
wliich,  it  must  now  bo  admitted,  the  old  traditions  of 
religious  painting  were  wrecked,  l;aving  nothing  behind 
but  iinpictorial  elements  which  Cranach  and  his  school 
vaiitly  used  for  pictorial  purposes. 

Once  only,  after  152G,  and  after  he  had  produced  the 
Lais  and  Venus  and  Amor,  did  Holbein  with  impartial 
spirit  give  his  services  and  pencil  to  the  Roman  Catholic 
cause.  The  burgomaster  Meyer,  whose  patronage  he  had 
already  enjoyed,  now  asked  him  to  represent  himself  and  his 
wives  and  children  in  prayer  before  the  A'irgin ;  and  Holbein 
produced  the  celebrated  altarpiece' now  in  the  palace  of 
Prince  William  of  Hesse  at  Darmstadt,  the  shape  and  com- 
position of  which  are  known  to  all  the  world  by  its  copy  in 
the  Dresden  museum.  The  drawings  for  this  masterpiece 
are  amongst  the  most  precious  relics  in  the  museum  of 
Basel.  The  time  now  came  when  art  began  to  suffer  from 
unavoidable  depression  in  all  countries  north  of  the  Alps. 
Holbein,  at  Basel,  was  reduced  to  accept  the  smallest  com- 
missions-^cven  for  scutcheons.  Then  he  saw  that  liis 
chances  were  dwindling  to  nothing,  and  taking  a  bold 
resolution,  armed  with  letters  of  introduction  from  Erasmus 
to  ilore,  he  crossed  the  Channel  to  England,  where  hi  the 
one-sided  branch  of  portrait  painting  he  found  an  endless 
circle  of  clients.  Eighty-seven  drawings  by  Holbein  in 
Windsor  Castle,  containing  an  equal  number  of  portraits, 
of  persons  chiefly  of  high  quality,  testify  to  his  industry 
in  the  years  which  divide  152S  from  1543.  They  are  all 
originals  of  pictures  that  are  still  extant,  or  sketches  for 
pictures  that  were  lost  or  never  carried  out.  Sir  Thomas 
More,  with  j.whom  he  seems  to  have  had  a  very  friendly 
connexion," .s.at  to  him  for  likenesses  of  various  kinds.  The 
titiwing  of  hia  head  is  at  Windsor.     The  picture  from  that 


drawing  belonged,  and  perhaps  still  belongs,  to  Mr  Hutb 
in  London.  A  pen-and-ink  sketch,  in  which  we  see  Mor9 
surrounded  by  all  the  members  of  his  family,  is  now  in  the! 
gallery  of  Basel,  and  numerous  copies  of  a  picture  from  ii, 
prove  how  popular  the  lost  original  must  once  have  heeaS 
At  the  same  period  were  executed  the  portraits  of.Warham 
(Lambeth  and  Louvre),  Wyatt  (Louvre),  Sir  Henry  Guild- 
ford and  his  wife  (Windsor  and  Mr  Frewen),  all  finished 
in  1527,  the  astronomer  Kratzer  (Louvre)^  Godsalve 
(Dresden),  and  Bryan  Tuke  (Munich)  in  1523  In  this 
year,  1528,  Holbein  returned  to  Basel,  taking  tcf  Erasmus 
the  sketch  of  More's  family.  With  money  which  he 
brought  from  London  he  purchased  a  house  at  Basel  wherein 
to  lodge  his  wife  and  children,  whose  portraits  he  now 
painted  with  all  the  care  of  a  husband  and  father  (1528). 
He  then  witnessed  the  flight  of  Erasmus  and  the  fury  of 
the  iconoclasts,  who  destroyed  in  one  day  almost  all  the 
religious  pictures  at  Basel.  The  municipality,  unwilling 
that  he  should  suffer  again  from  the  depression  caused  by 
evil  times,  asked  him  to  finish  the  frescos  of  the  town-hall, 
and  the  sketches  from  these  lost  pictures  are  still  before  us 
to  show  that  he  had  not  lost  the  spirit  of  his  earlier  days, 
and  was  still  capable  as  a  composer.  His  Rehoboam 
receiving  the  Israelite  Envoys,  and  Saul  at  the  Head  of  his 
Array  meeting  Samuel,  testify  to  Holbein's  po'ver  and  his 
will,  also  proved  at  a  later  period  by  the  Triumphs  of  Riches 
and  Poverty,  executed  for  the  Steelyard  in  London,  to 
prefer  the  fame  of  a  painter  of  history  to  that  of  a  painter 
of  portraits.  But  the  reforming  times  still  remained 
unfavourable  to  art.  With  the  exception  of  a  portrait  of 
Mclanchthon  (Hanover)  which  he  now  completed,  Holbein 
found,  little  to  do  at  BaseL  The  year  1530,  therefore,  saw 
liim  again  on  the  move,  and  he  landed  in  England  for  the 
second  time  with  the  prospect  of  bettering  his  fortunes. 
Here  indeed  political  changes  had  robbed  him  of  his  earlier 
patrons.  The  circle  of  More  and  Warham  was  gone.  But 
that  of  the  merchants  of  the  Steelyard  took  its  place,  for 
whom  Holbein  executed  the  long  and  important  series  of 
portraits  that  lie  scattered  throughout  the  galleries  and 
collections  of  England  and  the  Continent,  and  bear  data 
after  1532.  Then  came  again  the  chance  of  practice  in 
more  fashionable  circles.  In  1533  the  Triumphs  of  W^ealth 
and  Poverty  were  executed,  then  the  portraits  of  Leland  and 
Wyatt  (Longford),  and  (1534)  the  portrait  of  Thomas  Crom- 
well. Through  Cromwell  Ho-lbein  probably  became  attached 
to  the  court,  in  the  pay  of  which  he  appears  permanently 
after  1537.  From  that  time  onwards  he  was  connected 
with  all  that  was  highest  in  the  society  of  London.  Henry 
VIII.  invited  him  to  make  a  family  picture  of  himself,  his 
father,  and  family,  which  obtained  a  post  of  honour  at 
Whitehall.  The  beautiful  cartoon  of  a  part  of  this  fine 
piece  at  Hardwicke  Hall  enables  us  to  gauge  its  beauty 
before  the  fire  which  destroyed  it  in  the  17th  century. 
Then  Holbein  painted  Jane  Seymour  in  state  (Vienna), 
employing  some  English  hand  perhaps  to  make  the  replicas 
at  the  Hague,  Slon  House,  and  Woburn ;  he  finished  thu 
'  Southwell  of  the  UffizI  (copy  at  the  Louvre),  the  jeweller 
I  Morett  at  Dresden,  and  last,  not  least,  Christine  of  Denmark 
I  (Arundel  and  Windsor .  castles),  who  gave  sittings  at 
Brussels  in  1538.  During  the  journey  which  this  work 
involved  Holbein  took  the  opportunity  of  revisiting  Basel, 
where  he  made  his  appearance  in  silk  and  satin,  and  fro 
forma  only  accepted  the  office  of  town  painter.  He  had 
been  living  long  and  continuously  away  from  home,  not 
indeed  observing  due  fidelity  to  his  wife,  who  still  resided 
at  Basel,  but  fairly  performing  the  duties  of  keeping  hei 
in  comfort.  His  return  to  London  in  autumn  enabled  him 
to  do  homage  to  the  king  in  the  way  familiar  to  artista 
He  presented  to  Henry  at  Christmas  a  portrait  of  PrincO 
Edward.     Again  abroad  in  the  summer  of  ■!  539.  he  painted 
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■with  great  "fidelity  tbo  princess  Anne  of  Cleves,  at  Diiren 
near  Cologne,  whose  form  wc  still  see  depicted  in  the  great 
picture  of  the  Louvre.  That  he  could  render  the.  features 
of  his  sitter  without  flattery  is  plain  from  this  one  example. 
Indeed,  habitual  flattery  was  contrary  to  his  habits. 
His  portraits  up  to  this  time  all  display  that  uncommon 
facility  for  seizing  character  which  his  father  enjoyed  before 
him,  and  which  he  had  inherited  in  an  expanded  form. 
No  amount  pf  labour,  no  laboriousness  of  finish — and  of 
both  he  was  ever  prodigal — betrayed  him  into  loss  of  re- 
semblance or  expression.  Kb  painter  was  ever  quicker  at 
noting  peculiarities  of  physiognomy,  and  it  may  be  observed 
that  in  none  of  his  faces,  as  indeed  in  none  of  the  faces 
one  sees  in  nature;  are  the  two  sides  alike.  Yet  he  was 
not  a  child  of  the  16th  century,  as  the  Venetians  were,  in 
substituting  touch  for  line.  We  must  not  look  in  his  works 
tor  modulations  of  surface  or-  subtle  contrasts  of  colour  in 
juxtaposition.  His  method  was  to  the  very  last  delicate, 
finished,  and  smooth,  as  became  a  painter  of  the  old  school. 

Amongst  the  more  important  creations  of  Holbein's  later 
time  we  should  note  his  Duke  of  Norfolk  at  Windsor,  the 
hands  of  which  are  so  perfectly  preserved  as  to  compensate 
for  the  shrivel  that  now  disfigures  the  head.  Two  other 
portraits  of  1541  (Berlin  and  Vienna),  the  Falconer  at  the 
Hague,  and  John  Chambers  at  Vienna  (15.42),  are  noble 
Epecimens  of  portrait  art ;  most  interesting  and  of  the  same 
year  are  the  likenesses  of  Holbein  himself,  of  which  several 
examples  arc  extant -r-ons  particularly  good  at  Fiihna,  the 
seat  of  the  Stackelberg  family  near  Riga,  and  another  at 
the  UiBzi  in  Florence.  Here  Holbein  appears  to  us  as  a 
man  of  regular  features,  with  hair  just  turning  grey,  but 
healthy  in  colour  and  shape,  and  evidently  well  to  do  in 
the  world.  Yet  a  few  months  only  separated  him  then 
from  his  death-bed.  He  was  busy  painting  a  picture  of 
Henry  the  VIII.  confirming  the  Privileges  of  the  Barber 
Surgeons  (Lincoln's  Inn  Fields),  when  he  sickened  of  the 
plague  and  died  after  making  a  will  about  November 
1543.  His  loss  must  have  been  seriously  felt  in  England. 
Had  he  lived  his  last  years  in  Germany,  he  would  not  have 
changed  the  current  which  decided  the  fate  of  painting  in 
tha  .  country ;  he  would  but  have  shared  the  fate  of  Diirer 
and  others  who  merely  prolonged  the  agony  of  art  amidst 
the  troubles  of  the  Reformation.  (j.  a.  c.) 

HOLBERG,  LuDviG  Holberg,  Baron  (1684-1754),  the 
greatest  of  Scandinavian  writers,  was  born  at  Bergen,  in 
Norway,  on  the  3d  of  December  1684.  Botii  Holberg's 
parents  died  in  his  childhood,  his  father  first,  leaving  a  con- 
siderable property ;  and  in  his  tenth  year  he  lost.his  mother 
also.  Before  the  latter  event,  however,  the  family  had  been 
seriously  impoverished  by  a  great  fire,  which  destroyed 
several  valuable  buildings,  but  notwithstanding  this,  the 
mother  left  to  each  of  her  six  children  some  little  fortune. 
In  1694  the  boy  Holberg  was  taken  into  the  house  of  his 
uncle,  who  sent  him  to  the  Latin  school,  and  prepared  him 
for  the  profession  of  a  soldier ;  but  soon  after  this  ho  was 
adopted  by  his  cousin  Otto  JIunthe,  and  went  to  him  up 
in  the  mountains.  His  great  desire  for  ins.trnction,  however,- 
at  last  induced,  nis  family  to  send  him  back  to  ISergen,  to 
his  uncle,  and  there  he  remained,  eagerly  studying,  until  the 
destruction  of  that  city  by  fire  in  1702,  when  he  was  sent 
to  the  university  of  Copenhagen.  But  he  soon  exhausted 
his  resources,  and,  having  notliing  to  live  upon,  was  glad  to 
hurry  back  to  Norway,  where  ho  accepted  the  position  of 
tutor  in  the  house  of  a  rural  dean  at  Voss.  He  soon 
returned  to  Copenhagen,  where  in  1704  he  took  his  degree, 
and  worked  hard  .it  French,  English,  and  Italian.  But  he, 
had  to  gain  his  living,  and  accordingly  he  accepted  the  post 
of  tutor  once  more,  this  time  in  the  house  of  Dr  Smidt, 
vice-bishop  of  Bergen.  The  good  doctor  had  travelled 
much,  and  the  reading  of  his  itineraries  and  note-books 


awakened  such  a  longing  for  travel  in  the  young  Holberg 
that  at  last,  in  170G,  having  scraped  together  60  dollars, 
he  went  on  board  ai  ship  bound  for  Holland.  He.procecded 
as  far  as  Aix-la-Chapelle,  where  he  fell  sick,  of  a  fever, 
and  suffered  so  much  from  weakness  and  poverty,  tlfat  he 
mado  his  way  to  Amsterdam,  and  came  back  to  Norway. 
Ashamed,  to  be  seen  so  soon  in  Bergen,  he  stopped  at 
Christianssand,  where  ho  lived  through  the  winter;  support- 
ing himself  by  giving  lessons  in  French.  In  the  spring  he 
travelled,  in  company  with  a  student  named  Brix,  through 
London  to  Oxford,  where  he  studied  for  two  years,  gaining 
his  livelihood  by  giving  lessons  on  the  violin  and  the  flute. 
He  mentions,  with  gratitude,  the  valuable  libraries  of 
Oxford,  and  it  is  pleasant  to  record  that  it  was  \vhile  he 
was  there  that  it  first  occurred  to  him,  as  he  says,  "  how 
splendid  and  glorious  a  thing  it  would  be  to  take  a  place 
among  the  authors."  Through  London  and  Elsinore  he 
reached  Copenhagen  a  third  time,  and  began  to  lecture  at 
the  university;  his  lectures  were  attended,  but  he  got  no 
money.  He  was' asked  in  1709  to  conduct-  a  rich  young 
gentleman  to  Dresden,  and  on  his  return  journey  he  lectured 
at  Leipsic,  Halle,,  and  Hamburg.  Once  more  in  Copen- 
hagen, he  undertook  to  teach  the  children  of  Admiral 
Gedde.  Weary  with  this  work,  he  took  a  post  at  Borch 
College  in  1710,  where  he  wrote,  but  did  not  print,  his  first 
work,  A  Universal  History,  and  was  permitted  to  present 
to  King  Frederick  IV.  two  manuscript  essays  on  Christian 
IV.  and  Frederick  III.  The  king  soon  after  presented  hinj 
with  the  Rosenkrantz  grant  of  100  dollars  for  four  years, 
the  holder  of  which  was  expected  to  travel.  Holberg 
accordingly  started  in  1715,  and  visited,  chiefly  on  foot,  a 
great  portion  of  Europe.  From  Amsterdam  he  walked 
through  Rotterdam  to  Antwerp^  took  a  boat  to  Brussels,  and 
on  foot  again  reached  Paris.  Walking  and  skating,  he  pro- 
ceeded in  the  depth  of  winter  to  ^Marseilles,  and  on  by  sea 
to  Genoa.  On  the  last-mentioned  voyage  he  caught  a  fever, 
and  nearly  died  in  that  city.  On  his  recovery  ho  pushed 
on  to  Civita  Vecchia  and  Rome.  When  the  spring  had 
come,  being  still  very  poor  and  in-  feeble  health,  he  started 
homewards  on  foot  by  Florence,  across  the  Apennines, 
through  Bologna,  Pai'ma,.  Piacenza,  Turin,  over  the  Alps, 
through  Savoy  and  Dauphin6  to  Lyons,  and  finally  to  Paris, 
where  he  arrived  in  excellent  health.  After  spending  a 
month  in  Paris,  he  walked  on  to  Amsterdam,  took  sail  to 
Hamburg,  and  so  went  back  to  Denmark  in  1716. '  He  spent 
the  nest  two  years  in  extreme  poverty,  and  published  his 
Introduction  to  Katural  and  Popular  Law.  But  at  last, 
in  1718,  his  talents  were 'recognized  by  his  appointment  as 
professor  of  metaphysics  at  the  university  of  Copenhagen  ; 
and  in  1720  he  was  promoted  to  the  lucrative- chair  of 
public  eloquence,  which  gave  him  a  seat  in  the'  consistory. 
His  pecuniary  troubles  were  now  at  an  end.  Hitherto  he 
had  written  only  on  law,  history,  and  philology,  although 
in  a  Latin  controversy  with  the^jurist  Andreas  Hover  of 
Flensborg  his  satirical  genius  had  flashed  out.  But  nowr, 
and  until  1728,  he  created  an  entirely  hpw  class  of 
humorous  literature  under  the  pseudonym  of  Hans  Mik- 
kelsen.  The  serio-comic  epic  of  Peder  Paars,  one  of  the 
great  classics  of  the  Danish  language,  appeared  in  1719. 
This  poem  was  a  brilliant  satire  on  contemporary  manners, 
and  enjoyed  an  extraordinary  success.  But  the  author  had 
offended  in  it  several  powerful  persons  who  threatened  Lis 
life,  and  if  Count  Danncskjold  had  not  personally  interested 
the  king  in  him,  Holberg's  career  might  have  had  an  un- 
timely close.  During  the  next  two  years  he  published  five 
shorter  satires,  all  of  which  were  well  received  by  the 
public.  The  great  event  of  1721  was  the  erection  of  the 
first  Danish  theatre  in  Gronnegade,  Copenhagen  >  Holberg 
took  the  direction  of  this  house,  in  which  was  played,  in 
September  1722,  a  Danish  translation  of  L'Avare.     TTnti' 
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(bis  time  no  plays  Lad  been  acted  iii  Denmark  except  in 
Ejench  and  German,  bat  Holberg  now  determinejl  to  use 
his  talent  in  the  construction  of  Danish  comedy.     The  first 
of  his  original  pieces  performed  was  Den  polhishe  Kand- 
itober  (The  Pewterer  turned  Politician) ;  he   wrote  'other 
comedies  with  miraculous  rapidity,  and  before  1722  was 
closed,  there  had  been  performed  in  succession,  and  with 
immense  success,  Doi  Vagelsindede  (The  \Vaverer),  Jean  de 
France,  Jepjie  paa  BjergH,  and  Gert  the  Westphalian.     Of 
these  five  plays,  four  at  least  are  masterpieces ;  and  they 
were   almost    immediately  followed    by  others.     Holberg 
took  no  rest,  and  before  the  end  of  1723  the  comedies  of 
fiarsdstuen  (The  Lying-in   Room),  Tlie  Eleventh  of  Juli/, 
Jakob  von  Thyboe,  Den  Bundcslose  (The  Fidget),  Erasynus 
Monlanus,  Don  Eanudo,  Ulysses  of  Ithaca,  Without  Head 
or  Tail,  Witchcraft,  and  Melampe  had  all  been  written,  and 
some  of  them  acted.     In  1724  the  most  famous  comedy 
that    Holberg   produced    was  Ilenrik  and   Fcrnillc.     Cut 
in  spite  of  this  unprecedented  blaze  of  dramatic  genius 
the  theatre  fell  into  pecuniary  difEculties,  and  had  to  be 
closed,  Holberg  composing  for  the   last  night's   perform- 
ance  a  Funeral  of  Danish  Comedy.      All  this  excessive 
labour  for  the  stage  had  undermined  the  great  poet's  health, 
and  in  1725  he  determined  to  take  the  baths  at  Aix-la- 
Chapelle ;  but  instead  of  going  thither  hs  wandered  through 
Belgium  to  Paris,  and  spent   the   winter  there.     In  .the 
spring  he  returned  to  Copenhagen  with  recovered  health 
and  spirits,  and  worked  quietly  at    his  protean   literary 
labours   until  the  great  fire  of  1728.     In  the  period  of 
national  poverty  and  depression  that  followed  this  event, 
a  puritanical  spirit  came  into  vogue  which  was  little  in 
sympathy  with  Holberg's  dramatic  or  satiric  genius.     He 
therefore  closed  his  career  as  a  dramatic  poet  by  publishing 
in  1731  his  acted  comedies,  with  the  addition  of  five  which 
he  had   no  opportunity  of  putting  on  the  stage.     With 
characteristic  versatility,  he  adopted  the  serious  tone  of  the 
new  age,  and  busied  himself  for.the  next  twenty  years  with 
historical,  philosophical,  and  statistical  writings.     During 
this  period  he  published  his  Description  of  Denmark  and 
Norway    (1729),  History  of  Denmark,    Universal  Church 
History,  Biographies  of  Famous  Men,   Moral  Reflections, 
Description  of  Berr/en  (1737),  A  History  of  the   Jews,  and 
other  learned  and  laborious  compilations.     The  only  poem 
he  pablisbed  at  this  time  was  the  famous  A'icolui  Klimii 
Iter  Subterraneum,  1741,  afterwards  translated  into  Danish 
by   Baggesen.     When    Christian   VI.  died   in    1748,  the 
th«atre  was  reopened  and  Holberg  was  appointed  director, 
but  he  soon  resigned  this  arduous  post.     His  last  published 
work  was  his  Epistles,  in  5  vols.     In  1747  he  was  made 
Baron  af  Holberg.     In  August  1753  he  took  to  his  bed, 
and  he  died  at  Copenhagen  on  the  28th  of  January  1754, 
in  the  seventieth  year  of  his  age.     He  was  buried  at  Sord, 
in  Zealand.     He  had  never  married,  and  ho  bequeathed 
all  his  property,  which  was  considerable,  to  Sorii  College. 

Holberg  was  not  only  the  founder  of  Danish  literature 
and  the  greatest  of  Danish  authors,  but  he  was,  with  the 
exception  of  Voltaire,  the  first  writer  in  Europe  during  his 
own  generation.  Neither  Pope  nor  Swift,  who.  perhaps 
excelled  him  in  particular  branches  of  literary  production, 
approached  him  in  range  of  genius,  or  in  encyclopaedic 
versatility.  Holberg  found  Denmark  provided  with  no 
books,  and  he  wrote  a  library  for  her.  When  he  arrived 
in  the  country,  the  Danish  language  was  never  heard  in  a 
gentleman's  house.  Polite  Danes  were  wont  to  say  that  a 
man  wrote  Latin  to  his  friends,  talked  French  to  the  ladies, 
called  his  dogs  in  German,  and  only  used  Danish  to  swear 
at  his  servants.  The  single  genius  of  Holberg  revolutionized 
this  system.  He  wrote  poems  of  all  kinds  in  a  language 
hitherto  employed  only  for  ballads  and  hymns;  he  instituted 
a  theat^re,  and  composed  a  rich  collection  of  comedies  for  it ; 


he  filled  the  shelves  of  the  citizens  with  works  in  their  own 
tongue  on  history,  law,  politics,  science,  philology,  and 
philosophy,  all  written  in  a  true  and  manly  style,  and 
representing  the  extreme  attainment  of  European  culture 
at  the  moment.  Perhaps  no  author  who  ever  lived  has 
had  so  vast  an  influence  over  his  countrymen,  an  influence 
that  is  still  at  work  after  200  years. 

The  editions  of  Holberg's  works  are  legion.  During  the  last 
twenty-fivo  years  five  complete  editions  of  the  Coin<,dic$  have 
appeared,  of  which  the  best  is  that  brought  out  in  3  vols,  by  F.  L. 
Lichtcnberg,  in  1870.  Of  Pcder Paurs  there  e.xist  nt  least  twenty- 
three  editions,  besides  translations  in  Dutch,  German,  aud  S\veHi.«h. 
The  Iter  SuUtrraneum  has  been  three  several  times  translated  inte 
Danish,  ten  times  into  German,  thrice  into  Swedish,  thrice  into 
Dutch,  thrice  into  English,  twice  into  French,  twice  into  Itussian, 
and  once  into  Hungarian.  The  life  of  Holberg  was  written  by 
Wclhaven  in  1858.  Among  works  on  his  genius  by  foicigmi-s  may 
bo  mentioned  an  exhaustive  study  by  Kobcrt  I'rutz,  1857,  and 
Holbcry  considiri  commc  iinilalcur  dc  Motiire.  by  A.  Lcgrelle,  Paris, 
18C4.  (E.  W.  G.) 

HOLCROFT,  Thomas  (1745-1809),  dramatist  and 
miscellaneous  writer,  was  born  10th  December  1745  (old 
style)  in  Orange  Court,  Leicester  Fields,  London.  His 
father,  besides  having  a  shoemaker's  shop,  kept  riding 
horses  for  hire ;  but  he  fell  into  difficulties  some  six 
years  later,  and  was  reduced  ultimately  to  the  necessity 
of  hawking  pedlery  from  village  io  village.  The  son 
accompanied  his  parents  in  their  tramps,  and  besides  the 
hardships  incident  to  such  a  life  had  often  to  endure  the 
consequences  of  his  father's  passionate  outbreaks  of  temper, 
which  were,  however,  succeeded  b}'  equally  violent  trans- 
ports of  aflfection.  In  such  circumstances  he  was  dLsposed 
to  regard  it  as  an  extraordinary  piece  of  good  fortune  when 
he  succeeded  in  procuring  the  situation  of  stable  boy  at 
Newmarket,  an  employment  in  which  he  manifested  great 
coolness  and  courage,  and  acquired  high  proficiency. 
Previous  to  this  he  had  received  a  pretty  good  education, 
and  at  Newmarket  he  spent  his  evenings  chiefly  in  miscel- 
laneous reading  and  the  study  of  music.  Gradually  he 
also  succeeded  in  obtaining  a  competent  knowledge  of 
French,  German,  and  Italian.  On  the  expiry  of  his  term 
of  engagement  as  stable  boy  he  returned  to  assist  his  father, 
who  had  again  resumed  his  trade  of  shoemaker  in  London; 
but  after  marrying  in  17C5,  he  procured  the  office  of 
teacher  in  a  small  school  in  Liverpool  His  subsequent 
career,  like  his  earlier  life,  was  hard  and  chequered,  but 
it  must  suffice  to  state  that,  after  failing  in  an  attempt  to 
set  up  a  private  school,  he  followed  for  several  years  the 
profession  of  an  actor,  often  at  a  very  meagre  salary,  and  tha< 
he  was  more  successful  as  a  dramatist  and  novelist,  h\i\ 
sufl'ered  much  and  frequent  anxiety  from  pecuniary  em- 
barrassments and  repeated  disappointments.  He  died  23d 
March  1809  from  enlargement  of  the  heart,  brought  on,  it 
is  supposed,  by  the  failure  of  several  of  his  dramatic 
pieces.  He  was  a  member  of  the  Society  for  Constitutional 
Reform,  and  on  that  account  was,  in  1794,  indicted  of  high 
treason,  but  acquitted.  The  best  known  dramas  of  Holcroft 
are  Duplicity,  The  School  for  Arrogance,  The  Road  to  Ruin, 
and  The  Deserted  Daughter.  Among  his  novels  may  be 
mentioned  Alwyn  and  Hugh  Trevor.  He  was  also  the 
author  of  Travels  from  Hamburg  through  Westphalia, 
Holland,  and  the  Xetherlands  to  Paris,  and  of  some  volumes 
of  verse,  and  translated  several  works  from  the  French 
and  German  with  considerable  elegance.  The  interest 
which  still  attaches  to  his  career  is,  however,  less  on  account 
of  the  intrinsic  merit  of  his  literary  performances  than  hie 
peculiarly  chequered  life  and  his  persevering  struggle  to 
elevate  himself  above  the  ignorant  and  sordid  conditioE 
of  his  early  years.  His  Memoirs  written  by  himself  and 
continiud  down  to  the  time  of  his  Death,  from  his  Diary, 
^'otes,  and  other  Papers,  by  William  Hazlitt,  appeared  it 
1815,  and  has  gone  into  several  editions.^ 
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HuLDERLrN,  JoHAN'N  Christian  Friedrich  (1770- 
1843),  German  poet,  was  born  Marcb  29,  1770,  at  Lauffeii 
on  the  Neckar.      His  mother  removing,   after  a  second 
marriage,  to  Niirtingen,  lie   began   Lis   education   at  the 
classical  bcIiooI  there,  where  Schelling  was  bis  schoolfellow 
and  playmate.     He  was  destined  by  his  relations  for  the 
chiu'ch,  and  with  this  view  was  later  adm'tted  to  the  free 
schools  of  Denkendorf  and  Maulbronn.     At  the  age  of 
eighteen,  already  an  excellent  classical  scholar,  ho  was  sent 
to  the  university  of  Tiibingen,  where,  however,  he  showed 
no  inclination  to  the  study  of  theology.     He  was  already 
the  writer  of  occasional  verses,  and  bad  begun  to  sketch 
his  first  version  of  llyperion,  when  he  was  introduced  in 
1793  to  Schiller,  and  obtained  through  him  the  post  of 
tutor  to  the  young  son  of  Fran  von  Kalb.     A  year  later 
he  left  this  situation  to  attend  Fichte's  lectures,  and  to 
become  a  disciple  of  Schiller  in  Jena.     Schiller  recognized 
ill  the  young  poet  something  of  his  own  style  of  genius, 
and  encouraged  his  early  literary   attempts   by  sending 
some  of   them   to    Goethe,   and   by   superintending    the 
publication    of    others    in    the  .Thalia   and   Iloren.       In 
179G  Hbldcrlin  obtained  the  post  of  tutor  to  the  three 
young  children  of  a  banker  named  Gontard  in  Frank- 
fort.    Gontard's  beautiful  and  gifted  wife  is  the  Diotima 
of  Hillderlin's  Hyperion.     For  this   lady  he  conceived  a 
foolish  and  hopeless  passion  ;  and  she  became  at  once  his 
inspiration  and  his  ruin.     At  the  end  of  two  years,  during 
which   time   the   first  volume  of  Hyperion  was  published 
(1797),  some  kind  of  crisis  appears  to  have  occurred  in 
their  friendship,  for  tlie  unhappy  young  poet  suddenly 
left  Frankfort  and  the  Gontard  family ;  but  whether  he 
was  dismissed  by  the  indignant  husband  of  Diotima,  or 
was  impelled  bj-  his  own  better  resolutions,  has  not  been 
explained.     In   spite   of   ill    health,    he    now    completed 
Hyperion,  the  second  volume  of  which  appeared  in  1799, 
ond  he  began  a  tragedy,  Der  Tod  des  EmpedoMes,  which 
is  published  in  an  unfinished  conuitiof!  among  his  works. 
Some  of  his  verses  appeared  in  the  Taschenbtich  fur  Frwen- 
zimmer  m  1799  and  1800;  and  he  contemplated  starting 
a  new  literary  journal,  of  which  he  was  to  be  the  editor, 
but  the  scheme  was  a  failure.     His  friends  now  became 
alarmed  at" the  alternate  depression  and  nervous  irritability 
from   which  he   sufTcred,    and   he  was   induced  to  go  to 
Switzerland,  as  tutor  in  a  family  at  Hauptwill.     There  his 
health  improved  ;  and  several  of  his  poems,  among  which 
arc  "Der  blindc  Sanger," ".\n Die  Hoffnung,"and  "Dichter- 
muth,"  were  written  at  this  time.     In  1801   he  returned 
home  to  arrange   for  the  publication  of  a  volume  of  his 
poems;  but,  on  the  failure  of  this  enterprise,  he  was  obliged 
to  accept  another  tutorship  in  the  family  of  the  Hamburg 
consul  in  Bordeaux.     Diotima  died  a  year  later,  in  .June 
1802,  and  the  news  is  supposed  to  have  reached  Holderlin 
shortly  afterwards,  for  in  the  following  month  he  suddenly 
left  Bordeaux,  and  travelled  homewards  on  foot  through 
France,  arriving  at  Niirtingen  destitute  and  insane.     Kind 
treatment  gradually  alleviated  his  condition,  and  in  lucid 
intervals  he  occupied  himself  by  writing  verses  and  transla- 
ting Greek  plays.     Two  of  these  translations — the  Antigone 
»nd   (Edipus  Hex  of  Sophocles — appeared   in  1804,  and 
several  of  his  short  poems  were  published  by  Seckendorf 
in  his  Miisenalmnnach,  1807  and  1808.     In  1804  Holderlin 
obtaincil  the  post  of  librarian  to  the  landgrave  of  Homburg, 
ind  wc.it  to  live   in  Homburg  under  the  supervision  of 
friends  ;   but  the  post  was  abandoned  two  years  later,  and 
be  was  taken  to  Tiibingen,  where  he  remained,  irremediably 
but  harmlessly  insane,  till  his  death,  June  7,  1843. 

Huldorlin's  writings  are  the  i>roduction  of  a  beautiful  and 
sensitive  mind,  a  mind  of  high  ideals  and  noble  impulses  ; 
Lut  thev  are  intensely,  almost  morbidly,  subjective,  and 
they  lack  real   human  strength.     Perhaps  his  strongest 


characteristic  was  his  passion  for  Greek  subjects,  and  the 
natural  result  of  this  was  that  he  almost  entirely  discarded 
rhyme  in  favour  of  the  ancient  verse  measures.  His  poems 
are  all  short  pieces  ;  of  his  tragedy  only  a  fragment  was 
written.  Hyperion,  oder  der  Eremit  in  Grieclienlaud,  is  thus 
his  one  important  work  ;  and  even  to  this  a  sequel  is 
wanting.  It  may  be  called  a  prose  poem,  and  is  written  in 
the  form  of  letters.  Its  exquisite  language,  the  purity  of 
its  tone,  the  sad  philosophical  vein  which  permeates  it, 
together  with  its  autobiographic  character,  claim  for  it  a 
unique  position  among  German  classics. 

Au  edition  of  Holderlin's  complete  works,  with  his  letters  and 
biography,  appeared  in  1S46  ;  and  there  is  a  cheap  edition  of  "his 
selected  works,  with  a  biography  by  Clu-istoph  Theodor  Schwab, 
published  in  1874. 

HOLESCHAU,  Holi-eschau,  or  Holesov,  chief  town 
of  a  government  district  in  Moravia,  Austria,  circle  of 
Hradisch,  is  situated  on  the  Russawa,  20  miles  N.N.E.  of 
Hradisch.  It  has  a  large  castle  in  the  Italian  style  (with  a 
fine  garden),  a  beautiful  decanal  church,  and  a  synagogue. 
Linen  and  cloth-weaving  are  carried  on,  and  there  is  some 
trade  in  honey,  was,  hides,  and  wool.  The  population  in 
1869  was  5282,  more  than  a  third  being  Jews. 

HOLIBUT,  or  Halibut  (Hippoylossus  vulgaris),  is  the 
largest  of  all  Flat-fishes,  specimens  of  5  feet  in  length  aad 
of  100  tt)  in  weight  being  frequently  exposed  for  sale  in  the 
markets.  Indeed,  specimens  under  2  feet  in  length  are  very 
rarely  caught,  and  singularly  enough,  no  instance  is  known  of 
a  very  young  specimen  having  been  obtained.  The  holibut 
is  much  more  frequent  in  the  higher  latitudes  of  the 
temperate  zone  than  in  its  southern  portion ;  it  is  a 
circumpolar  species,  being  found  on  the  northern  coasts  of 
America,  Europe,  and  Asia,  extending  in  the  Pacific  south- 
wards to  California.  On  the  British  coasts  it  keeps  at  some 
distance  from  the  shore,  and  is  generally  caught  in  from  50 
to  150  fathoms.  Its  flesh  is  considered  coarse,  though 
white  and  firm. 

HOLINSHED,  or  Hollinshed,  Raphael,  author  of 
Chronicles  of  England,  Scotland,  and  Ireland,  flourished 
in  the  16th  century.  He  belonged  to  a  family  settled  at 
Bosley,  in  Cheshire,  and  according  to  Anthony  Wood  he 
was  educated  at  one  of  the  universities  and  took  orders  in 
the  church.  In  the  compilation  of  the  Chronicles  called 
by  his  name  he  bore  a  leading  part,  but  he  received  exten- 
sive and  important  aid  from  Stow  the  antiquary,  Harrison, 
chaplain  to  Lord  Cobham,  Hooker  (alias  Vowell),  an  uncle 
of  the  divine  of  that  name,  and  Francis  Boteville  (alias 
Thin),  a  learned  antiquary.  Holinshed's  share  in  the  work 
comprised  the  history  of  England  down  to  the  year  1577, 
the  date  of  the  first  edition.  His  will — printed  in  Hearue's 
preface  to  Camden's  Annales—shovrs  that  in  the  latter 
part  of  his  life  he  was  in  the  service  of  Thomas  Bendet 
of  Bromcote,  in  Warwickshire.  He  died  between  1580 
and  1684.  The  notice  of  Elizabe'th's  reign  contained 
matter  so  offensive  to  her  and  her  court  that  in  the  second 
edition,  which  appeared  in  1587,  some  of  the  sheets  were 
cancelled  altogether.  The  castrations  were  published 
separately  by  Dr  Drake  in  1728,  and  in  subsequent 
reprints  have  been  restored.  The  history  of  Scotland,  in- 
corporated by  Holinshed  in  his  Chronicles,  is  for  the  most 
part  a  translation  from  the  Latin  of  Hector  Boece,  and  is  in- 
teresting as  having  furnished  Shakespeare  with  the  ground- 
work of  his  tragedy  of  Macbeth.  The  ChronicUs,  being  the 
work  of  so  many  difl'erent  hands,  present  great  varieties  of 
literary  quality ;  but  the  learning  and  research  they  show 
have  made  them  an  invaluable  aid  in  the  illustration  of  the 
early  annals  of  England.  An  edition  in  accordance  with 
the  "original  text  was  published  in  1808,  G  vols. 

HOLKAE,  the  title  of  tus  mahariji  of  Indoee  (./.c), 
whose  territories  arc  often  icsignated  Holkar'z  Dominions. 
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HOLLAND 

I'ATIT  1.— CEOCIRAPHY  AND  STATISTICS. 


HOLLAND  is  the  most  usual  English  name  of  the 
country  wliich  is  nationally  designated  the  Kingdom 
of  the  Netherlands  {Koniii'jyijk  tier  A'cJei-laiiJen).  The 
word,  which  is  popularly  explained  as  if  it  were  Hollow- 
land,  and  referred  to  the  same  physical  fact  which  has 
given  rise  to  the  terms  Netlierlands  and  the  Low  Countries, 
appears  in  an  older  form  as  Holtland,  and  is  thus  evidently 
equivalent  to  Wood-land.  In  French  tlie  usual  expression 
is  Pays-Bas,  and  in  German  Niederlande. 

There  is  no  country  in  Europe  in  which  the  character  of 
the  territory  has  exercised  so  great  an  influence  on  the 
inhabitants  as  in  the  Netherlands  ;  and,  on  the  other  hand, 
no  people  has  so  extensively  modified  the  condition  of  its 
territory  as  the  Dutch.  In  a  description  of  Holland,  con- 
sequently, the  greatest  importance  must  be  attached  to  the 
physical  conformation  of  the  country  as  it  w'as  and  is  ;  and 
most  of  the  peculiarities  of  the  political  and  social  condition 
of  the  people  must  be  considered  in  connexion  with  this  con- 
formation. 

The  size  of  Holland,  being  subject  to  perjietual  diminu- 
tion and  increase,  cannot  be  indicated  by  a  definite  figure 
except  as  at  some  definite  period ;  on  the  one  hand, 
there  is  loss  of  area  still  going  on  in  consequence  of  the 
erosion  of  the  coasts,  and,  on  the  other  hand,  this  is  more 
than  counterbalanced  by  a  continual  acquisition  of  new 
ground  due  more  especially  to  "  impoldering  "and  draining 
operations.  In  1833  the  surface  of  the  Netherlands  was  only 
2,270,959  hectares  (5,6ll,8G0  acres,  87G8  square  miles); 
on  the  20th  Oct.  1877,  at  the  time  of  the  conclusion  of  the 
cadastral  survey,  it  was  3,297,2G8  hectares  (8,148,020 
acros,'12,731  square  miles). 

The  kingdom  extenis  from  53°  32' 21"  (Groningen  Cape 
on  Rottum  Island)  to  50°  45'  49"  N.  lat.  (Mesch  in  the 
province  of  Limburg),  and  from  3°  23'  27"  (Sluis  in  tho 
province  of  Zealand)  to  7°  12'  20"  E.  long.  (Langak- 
kerschans  in  the  province  of  Groningen).  The  greatest 
length  from  north  to  south,  viz.,  that  from  Rottum  Island 
to  Eysden  near  Maestricht  is  estimated  at  164  miles,  and 
the  greatest  breadth  from  south-west  to  north-east,  or  from 
Zwin  near  Sluis  to  Losser  in  Overyssel  at  144  miles.  If 
the  Zuyder  Zeo,  the  parts  of  Prussia  which  encroach  on  tho 
eastern  side,  and  the  projecting  portions  of  Limburg  and 
Zealand  are  disregarded,  the  general  form  is  almost  an  ob- 
long. ^Yith  the  exception  of  Greece  and  Great  Britain,  no 
country  of  Europe  has  so  many  inlets  of  tho  sea  as  Holland. 

The  Netherlands  are  bounded  on  the  E.  by  tho  Prussian 
provinces  of  Hanover,  Westphalia,  and  the  provinco  of  tho 
Rhine,  and  on  the  S.  by  the  Belgian  provinces  of  Litige, 
Limburg,  Antwerp,  and  East  and  West  Flanders.  A  purely 
geographical  boundary  is  formed  to  the  W.  and  the  N.  by 
the  North  Sea,  at  the  N.E.  corner  by  the  Dollart,  and  from 
Stevoiisweert  southward  to  the  extreme  corner  of  Limburg 
(near  Eysden)  by  the  JIaas  or  Meuse.^  Natural  ethno- 
graphic frontiers,  such  as  occur  where  two  neighbouring 
peoples  of  different  origin,  race,  character,  customs,  and 
language  are  sharply  marked  off  from  each  other,  do  not 
exist  in  the  case  of  the  Netherlands.  The  Low  German 
element,  indeed,  of  which  the  Netherlands  form  as  it  were 
the  kernel,  spreads  beyond  Dutch  limits  both  north-east 
along  the  coast  of  tte  German  Ocean  and  south-west  into 
Belgium. 


*  At  Ifaestricht,  however,  a  portion  lies  on  the  left  TjubTc  of  the 
river,  me.'i'iured,  Recording  to  the  treaty  with  Belgium,  19th  April 
1839,  art  4,  liy  an  average  radius  of  1200  Dutch  tatlioma  (7874  feet) 
from  the  outer  jjlacis  of  the  fortress. 


As  regards  tho  sc.iward  boundary—  the  coasts,  river- 
mouths,  and  islands — it  is  necessary,  for  a  just  comprehen- 
sion of  its  character  and  of  its  inttuenco  on  the  formation 
of  the  soil,  to  bear  in  mind  that  the  coasts  of  the  Nether- 
lands shared  in  the  general  vicissitudes  of  the  Bouthern 
shores  of  the  German  Ocean  at  tho  time  when  tho  English 
Channel  was  still  closed.  Three  periods  nfay  be  distin- 
guished in  the  history  of  those  changes.  During  tho  lirst 
a  row  of  dunes  was  formed  on  tho  sandy  tongue  of  land 
which,  beginning  at  Ostend,  cut  off  and  formed  into  an 
inland  lake  a  portion  of  tho  German  Ocean,  at  that  time 
washing  the  diluvial  strata ;  these  are  still  indicated 
along  the  Dutch  and  the  German  coasts  by  a  scries  of 
dune-formations,  sandbanks,  and  islands,  in  the  secgnd 
period  the  separation  between  ocean  aud  lake  was  still 
maintained,  the  river-water  gained  the  upper  hand  over 
the  sea- water  in  the  lake,  tho  matter  brought  down  by 
the  river  began  to  settle,  and  the  morasses  and  beds  of 
marsh-plants,  reeds,  and  rushes  (Jerrie)  were  formed  which 
are  now  found  above  tho  old  .=and  bods  and  below  the 
present  clay  beds.  When  in  the  third  period  tho  roasts 
subsided,  the  dunes  were  hers  and  there  carried  aw.ny  by 
the  rise  of  the  waters,  portions  of  the  laud  were  submerged, 
and,  mud  being  extensively  piled  up  by  the  sea,  tho  fertile 
clay  {zeeklei)  of  the  maritime  provinces  was  foimod,  and  at 
the  same  time  the  mouths  of  the  rivers  were  changed  in 
position.  And  all  this  took  place  on  a  still  greater  .^calo 
when  the  limestone  rocks  which  united  Calais  and  Do\cr 
at  last  gave  way  and  the  great  ocean  with  its  hcavirr 
incidence  of  billows  and  tides  drove  into  tho  piiiallor  sea. 
According  to  Dr  llartogh  llejs  van  Ziiutcvecn,^  150,000 
hectares  (370,070  acres)  of  laud  were  lo?t  on  tho  co.ist  uf 
the  German  Ocean,  3>r),0OU  hectares  ('.'51,390  acre.-;)  on 
the  Zuyder  Zee  and  the  Waddcn,  !<1.12  L(ctarcs  (20,^30 
acres)  in  the  Dollurt,  10,000  hectare^!  (21,711  acres)  in  tho 
Biesbosch,  and  about  27,000  hoctaics  (GO, 720  acres)  nioro 
in  other  parts.  According  to  Dr  Staring,  the  provinco  of 
Groningen,  even  during  tho  18th  and  19th  centuries,  has 
been  harassed  with  inundations  oiico  in  every  155  years, 
Utrecht  and  North  Holland  south  of  tho  Y  ouco  in  83 
years.  South  Holland  once  in  55  yoaiv,  J'ric-laiid,  Overyssol, 
North  Holland  north  of  tho  Y,  and  the  coa.H  of  North 
Brabant  evciy  40  years;  while  tho  Nethcrlnnds  in  general 
have  been  visited  by  such  disasters  in  1702,  1715,  1717, 
1741,  1755,  175G,  1791,  lb08,  1809,  and  182.'),  or  on  an 
average  once  in  every  eleven  years.  In  this  last  period, 
however,  of  the  history  of  the  laud  tho  In-dship  of  man 
ultimately  began  to  make  itself  felt.  Tho  formation  of  tho 
first  dykes  io  prevent  inundations  w.'is  quickly  followcil 
by  the  construction  of  a  connected  system  of  earthen  rain- 
parts,  behind  which  tho  country  lies  secure,  wbilo  at 
the  same  time  hundreds  of  thousands  of  acres  of  fertile 
land  have  been  recovered  from  the  sea.  Tho  area  gained 
from  1833  to  1877  has  been  already  stated  The  follow 
ing  table  shows  the  amount  reclairued  by  endyking  down 
to  the  dates  given  :  — 

In  Norlli  Ilollaiiil,  to  ISGl 7-',-28:)  ni  ns. 

„  Soutli  lloUauai5laiids,  to  1?6U..    .     lUa.aO'i     „ 

,,    Fricsland,  , 30,303  '  „ 

,,  Groiiin^uii,  ,,        SO, 833     ,, 

„    North  Braiuht,  to  iSI3 !>5,391     ., 

„  Z.-alan.l,  to  1859 220.411     „ 

To    return   to   tho   present    condition  of    the   seaboard 
of  the  Netherlands, — it  follows  from  what  has  been  said 

'  Algtmcene  t-tntistielc  ran  fi'tder'onil,  p.  61. 
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Hiat  if  consists  (1)  of  coasts  still  protected  By  dunes  or 
friii<'rii  with  saudbauks  and  islands  indicating  the  direc- 
tion of  ancient- lines  of  dunes;  (2)  of  low  coasts  of  sea- 
clay  provided  with  dykes  which  in  'niiSre  thau  one  quarter 
tave  been  repeatedly  extended  so  as  to  enclose  land  con- 
(juered  from  the  sea  (the  sea-polders);  and  finally  (3)  of 
eorae  high  diluvial  strata  which  rise  far  enough  above  the 
level  of  the  sea  to  mako  dykes  unnecessary.  The  dunes  fol- 
low the  west  and  north-west  coast  almost  without  a  break, 
except  in  a  few  quarters  where  they  have  been  removed 
and  their  place  supplied  by  dykes  or  rubble,  as  in  North 
Holland  between  Huisduinen  and  Nieuwo  Diep  and  be- 
tween Kanip'and  Petten,  in  South  Holland  on  Voornc, 
and  in  Zealand  on  Scliouwen  and  Walcheren,  where  the 
famous  Westkappel  dyke  unites  the  village  of  Westkappel 
with  the  watering-place  of  Domburg.  The  breadth  of  the 
fine  of  dunes  naturally  varies  greatly — from  COO  to  7000 
feet ;  and  there  is  a  similar  variety  in  the  height  of  the 
Individual  dunes  proper,  called  dune-hills  {duinlieuvels) 
as  compared  with  the  dune  pans  {duinpanncn)  or  depres- 
sions.' The  elevation  of  the  High  Blinkert  niear  Haarlem 
{195  feet)  is  an  extreme  exception,  for  the  average  is  not 
oiore  thau  50  or  GO  feet  even  in  the  case  of  the  high  dunes 
^hich  lie  nearest  the  shore  and  are  known  as  "sea-runners" 
[zeelooper)  or  the  "shore-ridge"  {strandrceks).  The  dunes 
^how  a  tendency,  except  where  the  Dutch  prevent  it  by 
planting  wood  or  sand-oats,  to  wear  away  on  the  side 
lowards  the  sea,  and  to  "  overstuiven  "  or  drift  off  on  the 

iandward  side.  There  is,  indeed,  a  general  degradation  of 
he  coast,  and  a  recession  towards  the  east,  corresponding 
to  the  subsidence  which  may  be  olDservcd  along  the  German 
seaboard,  and  probably  traceable  also,  in  part  at  least,  to  the 
Ch.annel  current,  which  at  mean  tide  has  a  velocity  of  14 
Or  15  inches  per  second,  and  es[)ecially  during  strong  west 
6t  north-west  winds  -carries  off  large  quantities  of  material, 
fhis  alteration  of  coast-lino  appears  at  Loosduinen,  where 
the  moor  or  fenlaud  formerly  developfed  behind  the  dunes 
BOW  crops  out  on  the  shore  amid  the  sand,  being  pressed 
to  the  compactness  of  lignite  by  the  weight  of  the  sand 
flrifted  over  it.  Again,  the  remains  of  the  Roman  camp 
it  Brittenburg-  or  Huis  te  Britten,  which  originally  lay 
within  the  dunes  and,  after  being  covered  by  them, 
emerged  again  in  1520,  were,  in  1694,  1600  paces  out.  to 
6ca,  opposite  Katwijk;  while,  besides  Katwijk  itself, 
several  other  villages  of  the  west  coast,  as  Domburg, 
Scheveningen,  Egniond,  have  continually  to  bB  removed 
further  inland.  Two  things  special  to  Holland  are  worthy 
of  particular  notice,  the  artificial  formation  of  dunes,  as 
at  Koegras,  'Callantsoog,  Petten,  Katwijk,  Scheveningen, 
ond  Zandvoort,  and  the  carrying  away  of  the  sand  (afzan- 
derij,  "offsanding")  by  ship  or  rail,  as  in  the  "Westland," 
lor  example,  to  the  south  of  the  Hague,  to  serve  elsewhere 
tor  engineering  operations  and  the  improving  of  the  soil. 
Mingled  with  marsh-earth  the  sand  forms  a  soil  suited  to 
the  culture  of  flower-bulbs;  with  clay  it  produces  that 
excellent  soil  for  vegetable  gardens  for  which  the  Westland 
is  so  famous.  It  must  bo  further  remarked  that  both  the 
"dune-pans,"  which  are  naturally  marshy  through  their 
flefective  drainage,  and  the  "  goest "  grounds — that  i.s,  the 
grounds  along  -the  foot  of  the  downs — have  been  in  various 
places  either  planted  with  wood  or  turned  into  arable  and 
pasture  land  ;  while  the  numerous  springs  at  the  base  of 
the  dunes  rise  at  such  a  height  above  the  ordinary  level  of 
the  country  that  the  water  is  conveyed  by  canals  to  the 
great  cities,  and  an  improvement  is  thus  effected  at  once 
in  the  agricultural  condition  of  the  coast-land  and  in  the 
sanitary  condition  of  the  cities. 

The  scadykcs  are  found  along  the  northern  coasts,'  the 
coasts  of  the  provinces  which  border  on  the  Zuyder  Zee, 
knd  the  coasts^ef  the  islands  of  Zealand  and  South  Holland 


so  far  as  they  are  not  protected  by  dunes.  Only  in  a  few 
places,  it  will  be  seen,  are  the  .'^ea-dykes  unnecessary  ;  as 
for  example  in  Frlesland  between  Stavoren  and  Oldo 
Mirdum  (the  bold  and  steep  Eoode  and  Mirdum  clifl's) 
and  near  Doornspijk,  3  miles  south  of  Elbiug,  where  there 
are  high  grounds  which  stretch  6  miles  to  the"  south-west 
of  Harderwijk.  The  earthen  dykes  are  protected  by  stone- 
slopes  and  by  piles,  and  at  the  more  dangerous  points  also 
by  "zinkstukken  "  (sinking  pieces),  artificial  structures  of 
bulrushes,  reeds,  and  branches,  laden  with  stones,  and 
measuring  some  400  yards  in  circuit,  by  means  of  which 
the  current  is  to  some  extent  turned  aside.  The  West- 
kajipsl  dyke  already  mentioned  is  12,-t6S  ft.  long  and  23 
high,  has  a  seaward  slope  of  300  ft.,  and  is  protected  by 
rows  of  piles  and  basalt  blocks.  On  its  ridge,  39  ft.  broad, 
there  is  not  only  a  roadway  but  a  service  railway.-  When 
it  is  remembered  that  the  woodwork  is  infested  by  the  pile 
worm  (Teredo  navatis), the  ravages  of  which  were  discovered 
in  1731,  the  enormous  expense  incurred  in  the  construction 
and  maintenance  of  the  1550  miles  of  sea-dykes  now  exist- 
ing may  be  imagined.  The  cost  of  construction  is  not  over- 
estimated at  150,000,000  guilders  or  £12,500,000. 

Ti\e  Dutch  islands  may  be  divided  into  two  main  classes 
—  (1)  those  surrounded  on  all  sides  by  the  German  Ocean 
or  its  inlets,  and  (2)  those  surrounded  entirely  or -in  great 
part  by  river  arms,  and  separated  by  these  from  the  main- 
land or  fr^-'m  each  other.  The  first  division  again  comprises 
two  groups^  («)  the  islands  Texel,  Vliel.lnd,  Terschelling, 
Ameland,  Schiermonnikoog,  and-Rottum,  which  stretch  in  a 
longarc  from  Che  north  point  of  North  Holland  to  the  mouth 
of  the  Ems,  ai;d  indicate  the  old  coast-line,  so  that  they 
belong  to  the  same  physico-geographical  group  with  the 
islands  along  the  German  coast ;  and  (6)  the  islands 
Wieringen,  Marken,  Urk,  and  Schokland,  which  are  the 
relics  of  the  stretch  of  country  formerly  comprising  the 
present  bed  of  the  Zuvder  Zee.  In  the  second  class  are 
to  be  reckoned  the  delta  of  the  river  Yssel  (Camper 
Island)  and  the  islands  belonging  to  the  contiguous  deltas 
of  the  Rhine,  the  Meuse,  snd  the  Scheldt,  including  the 
island  of  Betuwe  between  the  Rhine  and  the  Waal  and  the 
archipelago  of  South  Holland  and  Zealand. 

As  the  river  mouths  of  HoUani^  must  also  be  regarded  as 
gulfs  or  inlets  of  the  sea,  they  may  be  noticed  here.  The 
average  breadth  of  the  Haringvliet  a.'  Helvoetsluys  is  8860 
fl.  and  at  Goedercede  18,045;  that  vf  the  West  Scheldt 
at  Ter  Neuzen  15,420  ft.,  and  at  Flushing  (Vlissingen) 
13,7S0;  that  of  the  East  Scheldt  at  the  harbour  of  Goes 
13,780,  and  at  the  harbour  of  Zicrikzee  13,450  ;  and 
that  of  the  Roompot  21,650  to  29,530  ft. 

The  varying  characteristics  of  the  coasts  in  diflcrent  places 
give  rise  to  correspondingly  diB'erent  industries.  As  re- 
gards trade  and  navigation,  the  west  coasts  with  their  shal- 
lows and  sandbanks  can  be  approached  only  by  small  vessels 
of  light  draught  (visscherspinken)  unless  where  accesp  is 
aflorded  by  the  inlets  of  the  sea,  especially  the  mouth  of 
the  West  Scheldt  at  Flushing,  that  of  the  East  Scheldt  at 
Zierikzee,  the  Brouwershaven  inlet  between  the  islands  of 
Schouwen  and  Gooree,  the  Goeree  inlet  at  Helvoetsluys, 
the  Marsdiep  at  the  Helder,  and  the  mouth  of  the  Ems  at 
Delfzijl,  or  where  a  way  has  been  oijened  up  by  engineering 
works  as  at  Rotterdam  and  Amsterdam  (by  the  new  water- 
way to  the  sea  and  the  canal  to  Yrauiden).  As  we  proceed 
from  south-west  to  north-east  the  places  along  the  coast 
become  less  and  less  important ;  in  the  provinces  of 
Groningen  and  Friesland  the  approach  to  the  mdinland  is 
obstructed  by  the  Wadden  or  Shallows ;  and  on  the  coast 
of  the  Zuyder  Zee  are  those  harbours,  for  the  most  part 
rendered  useless  by  alluvial  accretions,  which  hove  been 
so  we!/  described  by  Havard  in  his  Vil/es  Murks  du 
Znt/denec.      Along  the  greater  part  of   these  coasts  tl'C 
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Jjopulation  is  engaged  in  the  fisheries  rather  than  in  trade, 
especially  when  the  neighbourhood  of  a  great  town  (as 
Alkmaar  for  Egraond,  Haarlem  for  Zandvoort,  Leyden  for 
Katwijk,  the  Hague  for  Scheveniagen)  Eecures  a  good 
market  or  a  ready  means  of  exportation.  Many  fishing 
villages  on  the  west  eoast,  e.g.,  Scheveningen,  Domburg, 
and  Zandvoort,  have  in  recent  years  acquired  repute  as 
watering-places  with  both  natives  and  foreigners. 

The  availability  of  the  fiat  coasts  for  trade  and  naviga- 
tion is  to  a  large  extent  dependent  on  the  range  of  the  rise 
and  fall  of  the  tides.  As  shown  in  the  following  table, 
this  steadily  decreases  from  south-west  to  north-east.  In 
the  Zuyder  Zee  it  is  naturally  very  smalL 


Places. 

RanKO  of 
Tides. 

Places, 

nanco  of 
Tides. 

Off  Sluis 

Feet. 

11-9 

'13-1 

11-2 

9  8 

5-9 

57 

49 

57 

5-5 

Pcttcn  

Feet. 

5-1 
4-1 
37 
5-2 
6-4 
7-6 
1-2 
1-1 
1-2 

Flusliing 

Westk.ipelle 

Brouweishaven 

Gocdoreede  

Ameland 

Rottum  ^... 

Helvoetaluys 

Briel :.. 

Coast  of  Delrtand 

The  Shallows  (Wadden)  of  ttie  German  Ocean  between 
Groningenand  Friesland  and  thj  islands  Rottum..  Schier- 


monnikoog,  and  Ameland  are  usually  left  in  great  measure 
dry  at  ebb-tide. 

The  elevation  of  the  surface  of  the  country  raiigCs  from 
about  650  ft,  above  to  IC  or  20  ft.  below  the  Amsterdam 
zero,  which  marks  the  moan  high-water  level  in  the  Y  in 
front  of  the  city.  The  circumstance  that  so  much  of  it  is 
below  the  sea-level  necessarily  exercises  a  very  important 
influence  on  the'  drainage,  the  climate,  and  the  sanit^iry 
condition  of  the  country,  as  well  as  on  its  di  fence  by  means 
of  inundation.  From  the  history  of  the  formation  of  the  soil 
already  given,  and  from  the  course  of  the  rivers,  it  may  be 
gathered  that  the  low  grounds  arc  in  the  west,  and  the  higher 
in  the  south  and  east.  According  to  the  relief  map  published 
by  the  minister  of  war  (scale  1 :  600,000),  the  provinces  of, 
North  and  South  Holland,  the  western  portion  of  Utrecht 
as  far  as  the  Vaart  Rhine,  Zealand,  except  the  southern 
part  of  Zealand-Flanders,  and  also  the  north-west  corner  of 
North  Brabant,  all  lie,  with  the  exception  of  the  dunes, 
below  the  Amsterdam  zero  ;  while  the  eastern  portion  of 
the  country,  except  a  small  strip  along  the  Zuyder  Zee 
in  the  provinces  of  Guelderland,  Overyssel,  and  Friesland,; 
as  well  as  the  lands  in  the  neighbourhood  of  the  DollaTy 
is  situated  above  it.  The  regular  slope  of  the  ground  from 
south-east  to  north-west,  and  the  position  of  the  highest 
and  the  lowest  points,  are  indicated  by  the  same  authority. 
At  Vaals,  in  the  extreme  south-east,  the  altitude  is  656 
ft.,  at  Valkenberg  525,  at  St  Pietersberg  near  Maestrichli 


Relief  and  Geologiiral  Charts  of  Holland. 

Tlie  positions  of  the  chief  towns  are  indicated  by  the  initials  of  their  names.      In  the  left-hand  chart  the  undivided  hjiizoutal  Iine» 

show  the  tracts  that  lie  below  the  Amsterdani  zero,  the  broken  horizjntal  lines  those  under  1  metre,  &C-. 

403,  at  the  Imbosch  near  Dieren  and  th6  Hettenheuvel 
near  Heerenberg  respectively  360  and  345,  at  Meerwijk 
near  Nimcguea  318,  at  Apeldoorn  233,  at  Zeist  164,  at 
Oldenzaal  154, 'at  Wageningschenberg  and  Grebschenberg 
Respectively  151 'and   131,  at  Hoenderlop  and   Kootwijk 


^fore  the  coDStructiou  of  tlie  canal  to  YmuiUen. 


in  the  Veluwe  118  and  98,  at  Groenlo  78,  in  ^the  ''^Ligfi 
fens "  of  Drcnthe  near  Barge  85,  at  Lochen  and  Almela 
39,  at  Coevorden  31,  at  Steenwijk  and  Bocrtange  10,  a9 
Groningen  18,  at  Hcerenveen  065.  Below  the  Amsterdani 
zero  lie  naturally  many  impoldered  districts,  especially  tli<S 
marshes  and  meres  which  have  been  drained  dry,  as  foi 
example    the    Schermer  and » Furraerc  polders    and.  4u 
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Uaarlom  lake,  which  -are  respectively  -  10'66,  -  12'4G, 
-13'61j  the  ScBieveen  polder  near  Schiedam  -  16"27, 
the  polders  at  Woubrugge,  the  Bergschenhoek,  and  the 
Zuidplas  -16-86,  -17-58, 'and  -18-19. 

Of  equal  importance  with  the  relief  of.  the  country  is 
[the  geological  composition  of  the  soil.  It  is  evident  from 
th?  history  of  the  origin  of  the  land  that  Quaternary  forma- 
tions— alluvium  and  diluvium — must  be  well  represented. 
'in  fact  they  constitute  no  less  than  99-9  per  cent,  of  the 
surface  of  the  Netherlands,  only  -1  per  cent,  thus  remaining 
for  all  the  older  formations — the  Tertiary  and  the  Secondary, 
including  the  extremely  limited  Jurassic. 

To  the  alluvial  strata  belong,  in  the  first  place,  the  fen  (vcen) 
strata,  wliiuh  are  subdivided  into  low  fens,  high  fens,  marsh  fens, 
and  the  "dalgronden"  or  "reclaimed  high  fens."  The  low  fen.?, 
which  are  found  in  Groningcn,  Friesland,  Overyssel,  North  and 
South  Holland,  and  North  Brabant  (about  the  Langstraat),  have 
been  formed  6f  a/juatic  plants,  and,  in  the  upper  layers,  of  moss; 
their  elevation  is  that  of  the  mean  sea-level ;  from  them  the  "  short 
turf,"  the  best  quality  of  peat,  is  obtained  by  dredging,  and,  when 
the  standing  water  which  collects  after  the  peat  has  been  dug  out 
has  been  drained  off,  they  may  bo  turned  into  very  productive  arable 
land.  The  subsoil,  on  which  the  fertility  then  depends,  consists 
nsaaliy  of  clays  and  alluvial  sand  or  dune  strata,  rarely  of  diluvial 
sand  strata.  These  low  fens  extend  to  no  less  than  904,597  acres, 
er  about  11  per  cent,  of  the  surface.  The  high  fens,  of  which  the 
greater  part  have  been  "disfenned"  or  stripped  of  peat,  are  found 
in  Groningen,  Friesland,  Drenthe,  Overyssel,  and  the  "Peel"  or 
Marsh  of  North  Brabant,  in  the  more  elevated  plains  or  valleys. 
They  have  been  formed  of  trees,  heath-plants,  and  moss,  and  fur- 
fiish  tlig  softer,  inferior  kind  of  peat,  the  "long  turf."  As  the 
removal  of  the  peat  has  been  followed  by  the  construction  of 
canab  to  carry  off  the  standing  water,  the  high  fens  are  of  course 
free  from  marshes,  but,  resting  as  they  do  almost  everywhere 
on  diluvial  gravel  and  sand,  they  do  not  furnish  so  fertile  a 
eoQ  as  the  low  fens.  They  comprise  226,107  .acres,  or  only  about 
2'8  per  cent,  of  the  surface  of  the  country.  The  marsh  fens  are 
composed  almost  exclusively  of  a  few  species  of  sedge  or  carex,  and 
constitute,  not  only  in  their  method  of  formation,  but  also  in  their 
character  and  situation,  the  transition  between  the  high  and  the  low 
fens.  They  are  widely  scattered,  especially  along  sm.all  streams  which 
tarry  off  water  mingled  with  fenny  materials,  and  are  nowhere  more 
numerously  represented  than  in  Drenthe,  where  all  the  drainage  is 
of  this  character.  The  marsh  fens  occupy  168,551  acres,  consider- 
ably less  than  the  high  fens.  The  "  dalgronden"  are  fonned  where 
regular  peat-fields  are  laid  out  along  specially  constructed  canals, 
pnd  the  denuded  surface  is  usually  grubbed  up  for  arable  or  pasture 
land,  or  on  rare  occasions  planted  with  wood.  They  comprise  about 
207,576  acres,  and  naturally  increase  in  proportion  to  tlie  decrease 
of  the  high  fens.  We  shall  return  to  these  "  dalgronden"  in  con- 
nexion vidth  the  canals.  Besides  the  fens,  the  clay  lands  and  cer- 
tain of  the  sand-strata  belong  to  the  alluvium.  The-clays — which 
furnish  the  richest 'arable  soils,  the  most  luxuriant  meadowland, 
and  in  some  places  the  material  for  bricks  and  earthenware — may 
be  divided  into  the  sea-clay,  the  river-clay,  the  stream-clay  or 
green  earth,  and  the  old  sea-clay  of  the  districts  recovered  from  the 
water.  The  exceptionally  fertile  sea-clay  in  the  provinces,  of 
Groningen,  Friesland,  North  and  South  Holland,  and  Zealand 
eccupies  no  less  than  1,676,860,  or  about  20  per  cent,  of  the  sur- 
/ace,  -while  the  river-clay,  naturally  situated  along  the  banks  of  the 
larger  rivers,' takes  up  854,284  acres,  or  about  10  per  cent.  The 
boundary  between  the  sea-clay  anil  the  river-clay  is  formed  in  the 
•lase  of  these  rivers  by  the  maximum  high-water  line.  The  stream- 
clay  or  green  earth,  which  is  found,  as  the  former  name  implies;  on 
the  banks  of  the  smaller  rivers  or  streams,  is  formed  of  course  on  a 
much  smaller  scale,  and  consists  of  a  stratum  on  an  average  from 
3  to  5  feet  thick,  resting  almost  exclusively  on  the  sand  diluvium, 
frora  which  it  is  occasionally  separated  by  a  fenny  stratum.  It 
ooeuis  in  the  e.ast  of  Drenthe,  Overyssel,  and  Guelderland,  along 
the  Small  tributaries  of  the  Vecht,  along  the  "Vccht,  Ecgge,  and 
Schipbeek  in  Overyssel,  .and  in  like  manner  in  Noi-th  Brabant  along 
th»  Dommel,  Aa,  Mark,  and  other  unimportant  streams.  The 
green  _garth  not  unficquently  contains  iron  ore ;  frora  this  the 
aletal  is  extracted  in  Overyssel  and  Gueklerland,  and  it  is  assencd 
tliat  in  thirty  years  the  natural  processes  replace  the  excavated 
mineral.  The  stream  deposits  occupy  about  2  per  cent,  of  the 
surface — 157,187  acres.  Finally  the  old  sea-day  of  the  reclaimed 
iistricts  covers  127,518  acres,  or  IJ  per  cent,  of  the  surface.  As 
already  stated,  the  subsoil  of  the  low  fens  is  not  evcrj'whcre  clay. 
It  13  so  in  the  main  in  the  provinces  of  North  and  South  HolUnd, 
where  the  drainage  operations  were  conseciucntly  much  more 
remunerative  than  in  Friesland,  and  in  the  e.ast  of  Utrecht,  where 
tile  fens  rested  upon  sand.  Kstimating  the  total  area  of  tho 
'Vi:ovcrcd  distriota  at>197.6^  acres,  about  five-eightlis  r.f  tb^j  con. 


sists  of  oU  sea-clay;  and  these  portions,  such  as  the  H.a.arlem  lak<! 
grounds,  the  Beemster  and  Purmer  polders  in  North  Holland,  and 
the  Nieuwkoop  and  Zuidplas  polders  in  South  Holland,  are  reckoned, 
among  the  richest  and  most  fertile.  How  these  low-lying  areas 
have  been  endyked  and  drained,  surrounded  by  canals  ami  kept  dry 
by  gigantic  steam-pumps,  has  been  explained  nuder  the  heading 
Haarlem  L.-vke. 

The  alluvial  sand-strata  (to  be  distinguished  from. the  diluvial! 
sand)  may  bo  divided  into  (1)  sand-drifts,  (2)  river-sand,  river- j 
downs,  and  "  heibanen,"  and  (3)  old  sea-s.ind  and  the  sca-di:nes 
with  the  geest-grounds.  The  last  of  tlicse  classes  has  already  been 
considered  in  dealing  with  the  sea-coast.  The  rivei-s  bring  down 
their  sand  as  well  as  their  gravel,  not  so  much  from  the  more 
elevated  distncts  as  from  the  diluvial  valleys  in  which  they  have 
excavated  their  channels.  The  beds  of  the  rivers  themselves 
consist  likewise  of  sand,  mingled  here  and  there  with  gravel  or 
rolled  and  polished  pebbles,  and,  where  the  current  is  not  too 
strong,  covered  with  a  layer  of  clay.  If  sand  has  been  accumulated 
on  the  shore,  the  wind  soon  transforms  it  after  the  retreat  of  the 
river  into  liillocks  or  river-dunes.  'When  these  contain  a  propor- 
tion of  clay  they  are  more  fertile  than  the  sea-dunes.  They  occur 
on  both  sides  of  the  Guelderland  Yssel  (between  Z.alk  and  Oest),' 
and  on  the  Waal  below  Hulhuizen  and  opposite  Kossum  ;  and 
various  eminences  in  other  parts  of  the  country,  such  as  Agnietenberg 
near  Zwolle,  and  the  heights  near  Deventer,  near  Grafthoi'st  oppositu 
Kam|>en,  and  along  the  Ifeuse  between  Venlo  and  Mook,  must  bo 
considered  as  of  similar  origin.  "Heibanen,"  i.e.,  heath-tracks, 
so  called  on  account  of  their  sterility,  arc  beds  of  river  gravel  easily 
distinguished  from  the  diluvial  gravel  by  the  smooth,  worn,  and 
uniform  appearance  produced  ages  ago  by  tho  action  of  tho  current. 
They  are  found,  for  example,  in  the  Bctuwe,  about  Avczaat,  and 
between  Liendcn  and  Waddenoijen.  Sand-diifts  are  dune  forma- 
tions originated  by  the  action  of  the  wind  on  the  diluvial  sand, 
where  in  one  way  or  other  it  has  been  stripped  of  tho  heath-crust. 
They  extend  to  179,220  acres,  or  about  2J  per  cent,  of  the  surface. 
The  fen  strata  occupy  in  all  1,503,300  acres,  or  18J  per  cent.  ;  tho 
«Iay  strata  2,815,850  acres,  or  about  35  per  cent. ;  the  alluvial  sand 
strata  475,477  acres,  or  about  6  per  cent. ;  and  the  whole  alluvium 
4,799,627  acres,  or  59  per  cent. 

The  diluvial  or  sand  and  gravel  strata  of  the  Netherlands  arc 
far  from  being  of  such  economic  importance  as  the  alluvial  strata. 
The  agricultural  products — mainly  buckwheat  and  rye — aro  neither 
so  abundant  nor  so  valuable  as  the  wheat  and  rape-seed  of  th?  clay 
Boils;  and  neither  stock-breeder  nor  dairy-farmer  obtains  so  satis- 
factory results.  The  boundary  of  the  diluvial  strata  maybe  roughly 
indicated  bya  line  running  through  Winschoten,  Groningen,  Dok- 
kum,  Leeuwarden,  Hccrenveen,  Steenwijk,  ZwoUc,  Elburg,  the  coast 
of  the  Zuyder  Zee,  Naarden,  Utrecht,  Khcnen,  Bois-Ie-Duc,  Breda, 
Bergen-op-Zoom,  and  Antwerp.  South  ami  east  of  this  line  lies  the 
diluvium,  for  the  niost  part  on  the  surface,  exce|)t  in  the  places 
already  mentioned  where  the  fens,  the  river-clay,  the  stream  deposits, 
and  the  sand-drifts  are  situated,  or  in  the  extreme  south  and  east 
where  the  older  strata  make  their  appearance.  To  the  north  and 
west  of  the  line  the  only  diluvial  strata  are  those  of  the  Zuyder  Zee 
islands:  in  Te.xel,  Wicringen,  and  Urk  the  soil  is  of  diluvial 
origin;  and  this  probably  holds  true  aha  iu  whole  or  in  part  iu 
'Vlieland,  Ameland,  and  TerschcUing. 

The  diluvial  formations  are  subdivided  into  gravel-strata  and 
sand-strata.  To  the  former  belong  (1)  the  Scandinavian  diluvium, 
in  which  occur  granites  and  chalk  flints  derived  from  Scandinavia, 
situated  to  the  north  of  the  OverysseJ  Vecht  (that  is,  in  Groningen, 
Drenthe,  the  south-west  of  Friesland,  and  the  isl.mds) ;  (2)  tho 
mixed  diluvium,  which  besides  the  Scandinavian  gr.avcl  contains 
stone-grit  from  Munster,  the  Teutoburger  Wald,  and  the  districts 
along  the  Rhine  (it  is  situated  between  the  Vecht  and  tho  Ithine, 
in  Overy.ssel,  Utrecht,  the  Gooiland,'  and  Guelderland);  (3)  thu 
Rhine  diluvium,  destitute  of  granite,  but  with  many  fr.agmcnts_  of 
white  quartz,  basalt,  and  other  kinds  of  stone  from  tho  mountains 
along  the  river  between  Bonn  and  Coblcntz  (it  lies  between  tho 
Waal  and  the  Jleuse) ;  (4)  the  Mouse  diluvium,  containiug  m.atcrials 
brought  from  the  mountains  higher  up  the  stream;  and  fmally 
(5)  the  Limburg  flint  diluvium,  like  the  preceding  variety  dest^^ 
tuto  of  any  plutonic  or  volcanic  rocks,  but  nevertheless  consist* 
ing  almost  exclusively  of  flints  occurring  in  the  neighbouring  challi 
formation. 

Tho  sand-diluvium,'  which  is  of  later  dato  than  the  gravel,  ia 
found  iu  great  level  stretches  at  the  foot  of  the  hills  of  diluvial 
gravel,  and  contains  no  pebbles  or  coarse  gravel.  It  also  occui-s  iu 
the  maritime  proviaices  under  all  tho  marine  and  fluvial  formations. 
According  to  some  authorities  it  owes  its  origin  to  the  influence  ol 
rain,  or  frost,  or  wind ;  according  to  others  it  has  been  formed  by 
the  sea  like  the  Kenipen  sand  and  that  of  the  dunes,  and  ther 
transported  by  the  south-westerly  currents. 

'  A  district  formerly  called  NaardingerlanJ,  on  the  southern  siioro 
of  the  Zuyder  Zee,  including  Naanl .n.  Bussum,  Uuizcn,  Blaricum 
Laren,  Hilversum,  and  Muiderberg. 
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In  Uic  dilu\imn  lauaL  also  be  mciuiu-a  Oie  'o^'as.  \vhicn  occupies 
a  largo  proiiortion  of  Uie  jirovincB  of  Limourg.  The  wbole  diluvium 
compiisea  3,308.330  acres,  or  obout  40J  jkt  ccut.  of  tho  countr), 
(iistributeJ  thus.— Scandinavian  4J  per  ccut,  mixed  diluvium  4i, 
lUiine  and  Mease  diluvium  ana  Liiuburg  Hint  diluvium  1,  loess  li, 
and  lastly  tho  sand  diluvium,  wnicii  includes  tlio  diluvial  -iver- 
banks,  2,376,770  acres,,  or  about  29  per  cent. 

Ihe  older  formationj,  which  occupy  a  very  Hmited  area,  occur  in 
tho  east  of  GuelJerland  and  Overyssel,  'n  the  south  of  Limburg, 
and  in  ZealfUid-Flandcrs.  That  they  also  form  the  substratum 
elsewhere,  r.g.,  in  Zealand  aud  Brabant,  is  not  impiobable.  The 
orea  of  the  '''ertiary  strata  is  3425  aud  of  tlio  Secondary  3746 
acres. 

As  regards  the  capabilities  of  tlie  soil,  Holland  does  not 
hold  an  exceptionally  favourable  position, — 34  per  cent  of 
the  country  consisting  of  good  and  about  2  per  cent,  of 
inferior  clay  land,  while  more  than  45  per  cent,  is  poor  and 
partially  reclaimed  sand,  and  fully  18-6  per  cent,  is  covered 
with  fens.  Tho  following  figures  show  the  account  to 
which  the  soil  is  actually  turned  : — 64'3  per  cent,  consists 
of  arable  and  pasture  land,  gardens,  hay-fields,  and  orchards; 
G  per  cent,  is  occupied  by  water  and  roads ;  7  per  cent,  is 
woodland  ;  07  ia  covered  with  buildings  ;  and  the  rest,  or 
22  per  cent.,  must  consequently  be  assigned  to  the  waste 
lands,  shores,  and  dunes,  the  reed-beds,  heaths,  and  fens. 
The  extent  of  this  uncultivated  area  is  of  course  being 
gradually  diminished  by  the  more  general  employment  of 
improved  methods  of  drainage,  by  prevention  of  the  pro- 
gress of  the  sand-drifts,  by  reclamation  of  the  fens,  by 
the  extension  of  facilities  fur  the  carriage  of  manures,  and 
by  the  parcelling  out  of  the  mark-lands  or  commons  which 
are  now  used  only  as  public  pastures  or  for  the  digging  of 
turf  (plaggen).  The  distribution  of  the  cultivated  lands  in 
the  several  provinces  is  considered  below  in  connexion 
with  the  density  of  the  population. 

The  Netherlands  are  watered  by  three  main  rivers — the 
I^hine,  the  Meuso  or  Maas,  and  the  Scheldt  or  Schelde, 
besides  a  great  number  of  smaller  streams.  How  the  Rhine 
breaks  up  into  Khine  and  Waal,  Rhine  and  Yssel,  Crooked 
Rhine  and  Lek,  Old  Rhine  and  Vecht,  and  finally  reaches 
the  sea  at  Katwijk,  may  be  seen  from  the  map  ;  and  also 
how  the  Meuse  at  Gorcum  forms  a  junction  with  the  Waal, 
flowing  on  to  Dort  under  the  name  of  tho  Merwede,  and 
thence  continuing  to  the  sea  between  the  South  Holland 
Islands  and  South  Holland,  under  the  names  of  the  North, 
the  Old,  and  the  New  Sleuse.  There  too  may  be  traced  the 
course  of  the  Scheldt,  with  its  broad  mouths  bounding  the 
Zealand  Islands  and  separating  them  from  the  mainland  of 
Flanders,  or  that  of  the  Yssel  by  Deventer,  Zutphen,  and 
Kampen  to  the  Zuyder  Zee.  These  great  rivers  render  very 
important  service  as  water-ways,  as  the  following  statistics 
may  show  :- 
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At  Flood. 

Upper  Rhine 
Wsa] 

Ft. 
2JS3 
2583 
1540 
984 

S56 

Ft. 
1260 
9)1 
410 
203 

541 

Cu.  ft 
S8.250 
61,775 
17,650 
8,825 

4  412 

Ft. 
6081 
7-44 
6  36 
613 

4  623 

Ft. 
1961 
3-70 
223 
0-98 

177' 

V 

010ito013> 
010  to  0-15 

010  t'o"013 
Mocstrlcht  to 

Roermon(1...0-40 
Rocimoud  to 

Vcnio 0  18 

Vcnloto  Grave  0-06 
Grave  to  Crfeve- 

ctEur 0-05 

0-101  to  0151 
012  lo015 

01    to  014 

038 
0-09 

on 

007 

Lck 

Ywel 

Meose - 

1 

3S  827  ai 

d  32  638 

33-479 

,    31-585 

31  06 
13-97 

,    31-00 
,    12-58 

The  depths  are  those  of  the  fairway.  The  mean  velocity 
seldom  exceeds  4-9  feet,  but  rises  to  C-4  feet  when  the  river 
is  high.  In  the  lower  reaches  of  the  streams  the  velocity 
and  slope  are  of  course  affected  by  the  tides.     In  the  Waal 

'  These  ficures  have  reference  to  the  Lower  not  to  the  Upper  Rhine. 
'  Below  Orave. 


ordinai'j  high  water  la  pcrceplible  ov  fai  up  as  RonmielV 
iu  the  Lek  the  maximum  limits  of  ordinary  and  spring 
tides  are  at  Vianen  and  at  Kuilcnbuig  respectively,  in  the 
Yssel  above  the  Katerveer  and  past  Wijhe,  and  in  the 
flieuse  near  Heusden  and  at  Well,  ^he  following  table 
shows  the  fall  at  ebb  and  'lood  tide  respectively  in  the 
rivers  named  : — 

rt 
L,ower   Khine    ana    LeX,    from    1  anncrden   to 

Krimpon ...  .  .. 

Waal  and  Mcrnede,  from   Panncrden  to  llai  J- 

iuxveld..  

Gueldcrland  ifssel.  from  Westervoort  to  lloud 

Ganzcdiep 

Meuse,  from  Grave  to  Woudrichera    

The  fall  in  the  Meuse  from  MacsUicht  to  Veiilo 
■s  107-05  feet. 

The  total  length  of  the  navigable  clianuols  is  1135  miles,  but  ia 
certain  places  sand-banks  and  sliallows  not  unfrcquently  impeda 
the  shipping  traffic  at  low  water  during  the  summer.  As  a  draw- 
back to  the  services  rendered  by  tho  livers  must  be  mentioned  the 
damage  inflicted  by  their  inundations  and  icj-drifts,  for  protection 
against  which  rivcr-djkcs  were  constructed  as  early  as  the  days  of 
the  Romans,  and,  in  the  lower  readies,  more  especially  in  tho  course 
of  the  11th,  12th,  and  1 3th  centuries.  It  is  only  in  a  few  places— for 
example,  on  the  right-band  side  of  the  Rliine — that  elevated  banks 
are  found.  Elsewhere  between  the  dykes  and  the  stream  lie  "fore- 
lands" or  "outwerders,"  which  are  usually  submerged  in  winter. 
That  the  rivers  cannot  at  all  limes,  any  more  than  the  sea.  be  kept 
under  control  by  the  dykes  is  shown  by  the  floods  of  1775,  1776, 
1784,  1799,  1809,  1820,  1861,  &c. 

Tho  smaller  streams  are  often  of  gret.t  importance.  Except 
where  they  rise  in  the  fens,  they  call  into  life  a  strip  of  frnitful 
verdure  in  the  midst  of  tho  barren  sand,  and  thus  lead  to  the 
existence  of  rr.any  villages.  The  low-lying  spaces  at  the  confluences, 
being  readily  laid  under  water,  have  been  not  unfrcquently  chosen 
as  sites  for  fortresses.  As  a  matter  of  course,  the  streams  are 
also  turned  to  account  in  connexion  with  the  canal  system, — the 
Holland  Yssel,  the  Gouw-e,  the  Rotte,  the  Schie,  the  Spaamc,  the 
Zaan,  the  Amstel,  the  Dieze,  the  Amer,  the  Mark,  the  Vecit,  tho 
Zwarte  Water  (Black-water),  the  Kuinder,  and  the  numerous  Aas 
in  Dienthe  and  Groningen  being  the  most  important  in  tlrls 
respect.  La/gely  by  means  of  these  natural  water-ways  the  Dutch  Canal*, 
have  formed  for  themselves  a  network  of  canals,  small  and  great, 
the  united  length  of  which  amounts  to  1522  miles.  Tho  canals 
differ  greatly  in  character  in  the  difTcrent  provinces.  In  North 
Brabant  and  Limburg  the  Zuid  Willcmsvaart  (South  William's 
canal)  unites  Maestricht  ria  Wceit  and  Helmond  with  Bois  le  Duo 
('s  Hertogenboschj,  communicates  by  a  side  branch  with  Eindhoven, 
and  has  a  connexion  with  the  canal  from  Maestriclit  to  Liege.  In 
Zealand  the  canals  give  the  towns  of  the  interior  communication 
with  the  sea  or  the  river  mouths  ;  for  example,  canals  lead  respect- 
ively from  Tcrneu2en  to  Sas  van  Gent  and  to  Ghent,  from  Middle- 
burg  to  Veere  and  from  Middleburg  to  riu.shing,  from  Goes  to  the 
Eastern  Scheldt,  and  from  Zierikzee  also  to  the  Eastern  Scheldt.  The 
canal  from  Hansweert  to  Wemeldinge  has  been  cut  to  allow  ships 
to  pass  between  the  East  and  the  West  Scheldt.  In  South  Holland 
many  canals  serve  the  like  purpose  ;  thus  the  Voorn  canal  unites 
the  Haringvliet  with  the  New  Meuse,  which  does  not  allow  the 
passage  of  large  vessels  above  Brief  ;  and  similarly  on  account  of 
the  many  banks  and  shallows  iu  front  of  Helvoetsluys  a  new  water- 
way has  been  opened  up  to  Rotterdam  by  widening  the  channel  of 
the  Scheur  north  of  Rozenburg,  and  cutting  across  the  Hoek  van 
Holland.  The  Goeree  inlet  unites  that  place  with  the  Haringvliet. 
Of  a  different  character  is  the  Zederik  canal,  which  unites  the  prin- 
cipal river  of  central  Holland— the  Lek— (at  Vianen)  by  means  of 
the  Linge  with  the  Merwede  (at  Gorcum).  As  Rotterdam  has  its 
new  water-way,  so  in  North  Holland  Amsterdam  is  connected  with 
Ni^uwe  Diep  by  the  canal  via  Purmercnd  and  Alkmaar;  and,  this 
csnal  being  too  shallow  for  the  largest  class  of  vessels  in  cargo,  tho 
canal  to  Ymuiden  has  been  constructed  across  HoUand-op-zjn- 
smalst  (i.e.,  Holland  at  its  nanowest).  Amsterdam  is  further  con- 
nected with  the  Vecht  by  the  Keulsche  Vaart,  and  with  the  Lek 
and  the  Zederik  canal  via.  Utrecht  by  the  Vaart  Rhine.  In  the 
province  of  Guelderland  Nijkerk  inlet  unites  that  town  with  the 
sea,  and  Apeldoom  communicates  with  Hattem  north-east  through 
the  Grift  canal  and  south-east  with  the  Vssel  through  the  Dieren 
canal.  4  totally  different  character  belongs  to  the  canals  in  the 
east  aud  north-east  of  the  country,  where,  in  the  absence  of  great 
rivers,  they  form  the  only  water-ways  which  render  possible  the 
drainage  of  the  fens  and  the  export  of  peat,  and  unite  the  lesser 
streams  with  each  other.  'rhus  in  Overyssel  the  vVillemavaart 
connects  ZwoUe  and  the  Zwarte  Water  with  the  Yssel,  the  Dedems- 
vaart  connects  the  Vecht  with  the  Zwarte  Water  near  Hasselt,  aud 
a  canaj  connects  Almelo  with  ZwoUe.     In  Urenthe  the  Smildervaart 
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or  Drentlicr  Hoofdvaait  unites  Asspn  with  Meppel,  aud  receives  on 
the  eastern  side  the  drainage  canals  of  tlie  Drenthe  fens  (the  Orange 
canal,  the  Beilerstrooni,  and  the  Hoogeveen  Vaart),  while  the 
North  Willemsvaart  unites  Assen  with  Groningen.  In  the  pro- 
vince of  Groningen  the  chief  town  communicates  with  Delfzijl  and 
the  Dollart  both  by  the  Damsterdiep  and  by  the  new  ship  canal, 
while  the  canal  to  Winschoten  brings  it  into  connexion  with  the 
flourishing  fen  colonies,  such  as  Wildervank  and  Veendam,  which 
have  sprung  up  in  the  east  of  the  province  and  in  Drenthe.  In 
Friesland,  finally,  there  are  three  ship  canals  : — that  from  Harlingen 
to  the  Lauwer  Zee  via  Franeker,  Lceuwarden,  and  Dokkum  ;  that 
from  Leeawarden  to  the  Lenimer,  whence  there  is  a  busy  traffic 
■with  Amsterdam  ;  and  that  from  Stroobos  in  the  east  of  the  pro- 
vince (in  connexion  with  Groningen)  to  Stavoren  in  the  south- 
west It  would  be  superfluous  to  enumerate  the  barge  canals  by 
iwhich  almost  all  the  large  towns  communicate  with  each  other ; 
and  it  is  equally  unnecessary  to  mention  all  the  lakes,  which  exist 
in  great  numbers,  especially  in  Friesland  and  Groningen,  and  are 
(connected  with  rivers  or  streamlets.  Those  of  Friesland  are  of  note 
for  the  abundance  of  their  fish  and  their  beauty  of  situation,  on 
which  last  account  the  Uddclermeer  in  Gucldeiland  is  also  cele- 
brated. The  Rockanje  Lake  near  Briel  is  remarkable  for  the 
Btrong  chalky  solution  which  covers  even  the  growing  reeds  with  a 
hard  crust  Many  of  the  lakes  are  nothing  more  than  deep  pits  or 
marshes  from  which  the  peat  has  been  extracted. 

The  climate  of  Holland^  is  such  as  might  be  conjectured 
'from  its  geographical  position  and  its  generally  low  level. 
Situated  in  the  temperate  zone  between  50°  and  53°  N. 
lat.,  it  shows  a  difference  in  the  lengths  of  day  and  night 
extending  in  the  north  to  nine  hours,  and  there  is  a  corre- 
spondingly wide  range  of  temperature;  it  also  belongs  to 
the  region  of  variable  winds.  The  following  table,  from  the 
observations  of  Professor  C  D.  Buys  Ballot,  the  well-known 
director  of  the  Meteorological  Institute  at  Utrecht,  shows 
the  average  temperatures  and  the  barometric  heights  re- 
corded there  during  1849-1878 :- 


HonUi. 

Thermo- 
meter. 

Barometer. 

Montb. 

Thermo- 
meter. 

Barometer. 

C.     1  Fahr. 

Mill. 

Inches, 

C.     1  Fahr. '    Mill. 

Inches 

Jan 

1-94  !  35  49 

759-83 

29916 

Jnly  .... 

18-52  1  65-33  |  7G0  53 

29  943 

Fei.  ... 

2-99  [37-38    761-20 

29-968 

August 

17-96  1  62-32  !  76011 

29  9-25 

Marih.. 

4-96  1  40-92    758  95 

29-879 

Sept.  ... 

14-99  ,  58-98    760-70 

29-948 

April... 

9-39,  48-90    759-71 

20-909 

Oct 

10  39    50-70    758  83 

29870 

Waj 

ISIO'SS-.W    759-90 

29  917 

Not 

4  98    40-96    763-97 

29-880 

June ... 

16-99  ■  62-58    76090 

29-956 

Dec.  ... 

2-65    36-77    76005 

29-923 

^The    mean    annual    temperature    was    9'91°    C,    or 
49-83°  Fahr. 

How  largely  the  westerly  winds  predominate  is  shown 
by  the  following  statistics.  On  an  average  of  ten  years 
S  per  cent,  of  the  winds  were  N.,  5  N.N.W.,  7.N.W.,  6 
W.N.W.,  7  W.,  10  W.S.W.,  12  S.W.,  7  S.S.W.  (total  59 
per  cent.),  and  7  S.,  5  S.S.E.,  5  S.E ,  2  ES.E.,  3  E.,  6 
[E.N.E.,  8  N.E.,  5  N.N.E.  (total  41  per  cent.).  The 
;west  winds  of  course  increase  the  moisture,  and  moderate 
toth  the  winter  cold  and  the  summer  heat,  while  the  east 
■winds  blowing  over  the  Continent  have  an  opposite 
influence.  The  following  table,  derived  from  observations 
taken  at  Utrecht,  shows  that,  as  might  be  expected,  the 
rainfall  is  large  : — 


Average 

EvHporatlon 
(1855-<14). 


January  .. 
February  .. 

March 

April   

May 

June 

July 

August  

September. 
October  ..  ., 
November. 
December  ., 


Yearly  avei-age... 


MUIim. 

12-8 

23-3 

50-5 

87-3 

124-3 

134-2 

125-5 

117-3 

69-5 

38-1 

15-3 

12-1 


Inches. 
0-51 
0-91 
1-99 
3-43 
4-89 
5-28 
4-94 
4-62 
2-74 
1-50 
0-60 
0-47 


810-2  31-88 


Rainy 

Dayi 

(ia48-7S) 


401 
380 
375 
319 
338 
306 
358 
392 
381 
390 
409 
406 
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Aveniffe 
Ralufalf  (1848-78). 


Ulllim. 
60-3 
46-2 
43-9 
405 
49-7 
50-6 
74-4 
85-9 
69-1 
68-7 
58-3 
68-8 


-98 
-81 
-72 
•69 
-95 
-99 
■93 
-38 
-72 
-70 
■29 
31 


695-4  27-37 


It  cannot  be  said  that  the  climate  is  particularly  good; 
indeed  to  strangers  it  is  rather  the  reverse  of  pleasant. 
Fevers,  colds,  and,  when  proper  precautions  are  not  taken, 
chest  disease  and  consumption,  are  results  of  the  change- 
ableness  of  the  weather,  which  may  alter  completely  within 
a  single  day.  The  heavy  atmosphere  likewise,  and  the  neces- 
sity of  living  within  doors  or  in  confined  localities,  cannot 
but  exercise  an  influence  on  the  character  and  temperament 
of  the  inhabitants.  Only  of  certain  districts,  however,  can 
it  be  said  that  they  are  positively  unhealthy  ;  to  this  cate 
gory  belong  some  parts  of  Holland,  Zealand,  and  Friesland, 
where  the  inhabitants  are  exposed  to  the  exhalations  from 
the  marshy  ground,  and  the  atmosphere  is  burdened  with  the» 
sea-fogs.  To  what  extent  the  healthiness  of  the  different  pro- 
vinces varies  may  be  seen  from  the  following  table  of  the  an- 
nual death-rateforthe twenty-five yearsfrom  1840tol8G5  : — 


Guclderland  .... 
North  Brabant . 

Limburg  

Drenthe  

Friesland 

Groningen 

Overyssel 

Utrecht 

North  Holland . 

Zealand 

South  Holland . 


1  in 


4210 
41-69 
4282 
41-98 
40  84 
40-00 
39-01 
33-68 
30  33 
29-51 
29 -04 


Females.        Buth  Sexes. 


I  in  44 
43 
42 
43 
43 
42 
40 
3C 
34 
32 
32 


1  in  42-95 

„  4269 

„  42^6« 

„  42S4 

„  ^207 

„  41-14 

„  39-75 

„  34-90 

„  32-35 

„  3084 

„  30-60 


For  the  whole  kingdom  the  annual  death-rate  was 
1  in  36-73 — that  for  the  males  being  1  in  3549,  and  for 
the  females  1  in  38-14. 

That  the  density  of  the  population  must,  apart  from 
other  causes,  increase  through  the  acquisition  and  cultiva-  of 
tion  of  new  land,  and  that  it  visibly  differs  very  greatly  '"^oBt 
according  to  the  difference  of  the  soil  in  the  different 
provinces,  may  he  seen  from  the  following  table,  wherein 
the  increase  of  the  percentage  of  cultivable  land  and  of 
the  population  is  indicated  : — 


Provinces 

Waste  Lands. 

Building  and 
Pleasure  Grounds. 

Arable  Land. 

Under  Grass. 

Orchards  and 
Nurseries. 

Population. 

Mean 
Density 
perSq. 

Mile. 

1833. 

1876. 

1833. 

1876 

1833. 

1876. 

1833. 

1976. 

1833. 

1676. 

1829. 

1873. 

16 

11-2 

67-5 

44-5 

32-4 

11-9 

15-7 

6 

9-5 
35-3 
31-7 

14-7 

10-6 

57-5 

35-6 

24-7 

9-4 

10-2 

4-5 

6  9 

35 -4 

22-9 

0-9 
0-8 
0-3 
0-5 
0-7 
1-5 
1-5 
1-5 
11 
0-7 
0-5 

0-9 
0-7 
0-3 
0-8 
0-8 
1-8 
1-5 
1-6 
1-2 
0-6 
OS 

49-3 
15-6 

8-7 
15-6 
22-6 
21-1 

4-4 
23-7 
54 
26  1 
38-6 

51-4 

16 

12-3 

17-5 

25-2 

20-7 

13-1 

23-4 

58 

26-2 

41 

24-9 
59-2 
-20-5 
30-4 
26-9 
46  0 
56-3 
47-3 
21-8 
26-1 
9-6 

26-7 
59-3 
24-5 
32-2 
27-7 
46-5 
56-0 
63-2 
21-2 
21-0 
10-9 

b-'s 

0-08 

1 

1-5 

0-4 

1 

1-1 

0-2 

2-9 

b-'3 

0-2 
0-1 
0-9 
1-6 
0-4 
0-8 
0-9 
0-2 
31 

157,504 
204,909 
63,868 
178,595 
309,793 
132,359 
413,983 
479,737 
137,762 
348,891 
186,281 

249,124 
323,872 
117,026 
273,770 
463,840 
191,370 
667,946 
796,109 
189,666 
468,667 
240,479 

271 
249 
111 
208 
231 
349 
609 
653 
274 
230 
276 

Friesland 

Utrecht 

North  Holland 

South  Holland 

North  Brabant 

Limburg 

— — 

27-9 

28 -3 

0-8 

0-9 

23-9 

25-7 

32-5 

341 

0-6 

0-7 

2,613,487 

3,981,877 
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I  Be«  Dr  F.  W.  C.  Bjecke,  Bet  Klimaat  van  Ifcdtrland,  Hfiarleni,  186J-64,  and  the  Jaarboek  of  the  Kon.  Ned.  Meteor.  Inst. 
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The  greater  density  of  population  in  the  Holland  provinces 
as  compared  with  Drenthe  cannot  be  explained,  however, 
merely  by  the  character  of  the  soil ;  the  variety  of  in- 
dustries and  the  great  number  of  large  towns  contribute 
to  the  inequality.    All  the  towns  with  100,000  inhabitants 
and  upwards  (Amsterdam,  Rotterdam,  and  the  Hague)  are 
situated  in  the  provinces  of  Holland ;  of  the  36  communes 
with  more  than  10,000,  9arein  Holland,  none  in  Drenthe: 
of  the  35  communes  between  10,000  and  4000,  9  are  in 
Holland  and  2  in  Drenthe.  '  The  reason  why  in  the  west, 
and   especially  in  the  district  between    Amsterdam  and 
Rotterdam,  there  is   such   a    clustering   of   large   towns, 
only  surpassed  in  a  few  parts  of  England  and  Belgium, 
is  to  be  found  in  the  facilities  there  afforded  for  earning 
a  subsistence.     Holland  is  emphatically  a  country  of  largo 
towns.      According   to   the   census   of    1869  there  were 
forty  four  which  had  a  population   of    upwards  of  6000. 
The  greatest  of  all  was  Amsterdam,  with   256,154  in- 
habitants;   and    next    in    order    came    Rotterdam,    with 
113,734.     Two  others  had  upwards  of  50,000,  the  Hague 
and  Utrecht,  respectively  81,881  and  57,085.     Arnheim, 
Leyden,   Haarlem,   Groningen,    and    Maestiicht   were   all 
above   25,000;  and  Bois-le-duc,   Delft,    Dort,   and  Leeu- 
warden   above   20,000.     The   five   towns   of  Nimeguen, 
Gouda,  Helder,  Deventer,  and  ZwoUe  had  each  between 
15,000  and  20,000;  and  Breda,  Zutphen,  Zaandam,  Amers- 
foort,  and  Kempen  were  all  above  10,000,  though  less  than 
15,000.     Since  that  date  many  of  these  Iiave  considerably 
increased  in  size.     In  1879  Amsterdam  had  about  300,000 
inhabitants,  Rotterdam  140,000,  the  Hague  100,000,  and 
Utrecht  70,000. 
katloD-        ^^  ^^^  density  of  the  population  varies  within  the  nar- 
lUtlM.     row  limits  of  the  Netherlands,  so  varies  likewise  the  origin 
of  the  people.     Although  ethnographically  the  whole  popu- 
lation belongs  to  the  Indo-Germanic  family,  or  more  defi- 
nitely to  the  Teutonic  branch  of  it,  the  descendants  of  the 
Frisians  may  be  clearly   distinguished  in  the  north-west. 
The  mouths  of  the  Meuso  separate  these  from  the  descend- 
ants of  the  Franks,  who  pushed  eastward  across  the  Meuso 
but  never  settled  beyond  the  Waal,  while  the  territory  of 
the  Saxons,  who  came   later  from  the   east,  extends  no 
further  than  to  the  Utrecht  Vecht.     The  descendants  of  the 
Saxons  consequently  lie  between  those  of  the  two  first- 
named  peoples,  although  naturally  much  commingling  lias 
taken  place  between  Frisians  and  Saxons,  and 'Saxons  and 
Franks,  especially  in  the  towns  and  on  the  newly-acquired 
lands.    The  representatives  of  the  Semitic  stock  (Portuguese 
or  German  Jews),  though  their  influence  is  not  unimportant, 
number  only  50,000  or  60,000,  of  whom  about  40,000  re- 
side at  Amsterdam.     The  descendants  of  the  three  Teutonic 
peoples  above  named  are  very  slightly  distinguished  from 
oach  other  by  their  physical  intellectual,  and  moral  char- 
acteristics, and  all  the  less  so  because  the  .Dutch  type  is 
not  itself  strongly  marked  and  bears  tho  truces  of  foreign 
commixture  ;  for  many  Flemings  and  Brabanters  settled  in 
the  country  at  the  time  of  the  revolt  against  Spain,  many 
Germans,  Englishmen,  and  Scandinavians  during  the  pros- 
perity of   the   republic,  and   many  Frenchmen  after  the 
revocation  of  the  edict  of  Nantes.     The  differences  most 
clearly  discernible  are  in  the  old  local  laws,  in  the  pecu- 
liar customs,  and  above  all  in  the  dialects.     Among  these 
last  must  be  distinguished  the  Holland  dialect  (Hollandsch) 
spoken  in  the  provinces  of  Holland  and  part  of  Utrecht ; 
the  Zealand  dialect  (Zeeuwsch,  in  Staats  Flanders  inclin- 
'ng  towards   Flemish) ;    the    Brabantiue    (modified),   also 
spoken  in  a  part  of  Limburg  and  the  south  of  Guelder- 
land ;    the   Lower  Rhenish,   which    is    again    subdivided 
into    the    Guelderland,   the  Overyssel,  and    the  Drenthe 
dialects ;  and,  finally,  the  Groningen  dialect.     The  peasant 
er  country  Frisian  forms  a  completely  separate  language 


with  a  literature  of  its  own.  It  has  not  been  at  all  satis- 
factorily determined  in  what  parts  of  the  Netherlands  the 
remains  of  a  pre-German  population  are  to  bo  found,  not 
to  what  extent  they  are  to  be  distinguished  from  the  Ger- 
mans by  the  form  of  the  skull ;  but  investigations  are  bein  j 
carried  on  in  this  department  of  inquiry,  and  a  map  is 
being  prepared  to  indicate  the  boundaries  of  the  rarioua 
dialects. 

The  government  of  the  Netherkuds  is  regulated  by  the  constitu- 
tion of  1815,  revised  in  1848,  under  wlileb  tho  king's  person  is  in- 
violable and  the  ministers  are  responsible.  The  crown  is  hereditary 
in  both  the  male  and  tho  female  lino  according  to  primogeniture ;  but 
it  ia  only  on  the  complete  extinction  of  the  male  line  that  females 
can  come  to.  the  throne.  Tho  crown  prince  or  heir  apparent  is 
tlie  first  subject  of  tho  king,  and  bears  the  title  of  the  Prince  of 
Orange.  The  king  alone  h.is  executive  authority.  To  liim  belong 
tlio  ultimate  direction  of  foreign  .affairs,  tho  power  to  declare  war 
and  peace  and  to  make  treaties  and  alliances,  the  supreme  command 
of  the  army  and  navy,  tlio  supremo  administration  of  tho  finances 
and  of  the  colonies  and  other  possessions  of  tho  kingdom,  and  tho 

Ererogative  of  mercy.  By  the  provisions  of  the  same  constitution 
e  establishes  the  ministerial  departments,  and  shares  the  legisla- 
five  power  with  the  first  and  second  chambers.  The  heads  of  the 
departments  to  whom  the  especial  e."ecutivo  functions  are  entrusted 
are  eight  in  number,— ministers  respectively  of  the  interior,  of 
public  works  (the  "  waterstaat,"  including  trade  and  industry, 
railways,  post-office,  &c. ),  of  justice,  of  finance,  of  war,  of  marine, 
of  the  colonies,  and  of  foreign  affairs.  They  are  appointed  and 
dismissed  at  the  pleasure  of  tlie  king,  usually  determined,  however, 
as  in  all  constitutional  states,  by  the  will  of  the  nation  as  indi- 
cated by  its  representatives.  The  members  of  the  first  chamber  are 
chosen  by  the  provincial  states  from  among  those  who  bear  tho 
greatest  burden  of  direct  taxation  in  each  province,  the  propor- 
tion of  persons  thus  eligible  being  1  to  eveiy  3000  of  the  popu- 
lation. North  Bfabant  sends  6,  Guelderland  C,  South  Holland  7, 
North  Holland  6,  Zealand  2,  Utrecht  2,  Fricsland  3,  Overyssel  3, 
Groningen  2,  Drenthe  1,  Ijmburg  3— or  altogether  39.  The 
duration  of  parliament  is  nine  years,  a  third  of  the  members 
retiring  every  three  years.  The  retiring  members  are  eligible  for 
re-election.  The  members  of  tho  second  chamber  are  chosen  in 
the  electoral  districts  by  all  citiiions  of  full  age  who  pay  direct 
taxes  varying  according  to  local  circumstances  from  20  to  160 
guilders.  One  mon.>"jer  is  elected  for  every  46,000  of  the  popula- 
tion. At  present  (1880)  there  are  eighty-six;  they  must  bo  at  least 
thirty  years  old,  and  they  cease  to  be  members  if  they  take  a 
salaried  Government  appointment.  They  discuss  aU  laws,  and 
have  the  right-  of  proposing  amendments.  Their  term  is  four 
years,  but  they  are  re-eligible.  All  communications  from  the  king 
to  tho  states-general  and  from  tho  states  to  the  king,  as  well  a» 
cfU  general  me.isurcs  relating  to  internal  administration  or  to  foreign 
possessions,  are  first  submitted  to  the  consideration  of  the  coun- 
cil of  state,  whicli  also  has  tho  right  of  making  suggestions  to 
the  king  in  regard  to  subjects  of  legislation  and  administration. 
The  king  appoints  tho  vice-president  of  the  council,  which  con- 
sists of  fourteen  members;  he  is  himself  the  president,  and  can 
name  councillors,  to  the  number  of  not  more  than  fifteen,  for  special 
service.  

The   provincial  administration   is   entrusted   to  the  provincial  Pra*fai- 
states,  which  are  returned  by  direct  election  by  the  same  electors  'cial  td-' 
as  vote  for  the  second  chamber.     Tho  term  is  for  six  years,  but  miniffaw- 
part  of  the  members  retire  every  'Iiree  years.     The  president  of  the  tiott. 
assembly  is  the  ro.val  commissi  jer  for  the  province.     As  the  pro- 
vincial states  only  meet  a  few  times  in  tho  year,  they  name  a  com- 
mittee of  deputy-states  to  wliich  tho  management  of  current  general 
business  is  entrusted,  and  which  at  tho  same  time  administers  tho 
affairs  of  the  communes.     At  tho  head  of  every  commune  stands  a 
communal  council,  whose  members  are  chosen  by  the  inhabitants  for 
a  definite  number  of  years.    The  president  of  the  communal  council, 
the  burgomaster,  is  named  by  the  liing  in  every  instince  for  six 
years,  and  along  with  the  magistrate  to  be  chosen  by  and  from  the 
members  of  the  council  is  charged  with  the  ordinary  administration. 
The  provinces,  as  already  stated,  are  eleven  in  number  (the  ^and- 
duchy  of  Luxembourg,  over  which  tho  king  has  control,  is  not 
incorporated  with  the  kingdom);  the  number  of  communes  at  31s.t 
December.1878  was  1128. 

The  administration  of  justico  is  entrusted  (1)  to  the  high  council, 
the  supreme  court  of  the  whole  kingdom,  which  holds  its  sessions 
at  the  Hague,  and  is  the  tribunal  for  all  high  Government  officials 
and  for  the  members  of  the  states-general  ;  (2)  to  the  five  courts  of 
justice  for  criminal  cases,  and  for  appeal  in  more  important  police' 
and  civil  cases ;  (3)  to  courts  established  in  each  arrondisseraent ;  (4) 
to  cantonal  judges  appointed  over  a  gioup  of  communes,  whose 
jurisdiction  is  restricted  to  claims  of  small  amount  (under  20O 
guilders),  and  to  breaches  of  police  r-egulations,  and  who^  at  thp 
same  time  look  after  the  interests  of  minors. 
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Tlic  following  statement  of  the  revenue  for  tlie  year  ending  tho 
middle  of  1878.  and  of  the  expenditure  for  1877,  is  taken  from  the 
ataats  CouTuat  for  1879,  No.  6  ;— 

Ri.V'iitte,  Erpenditure. 

Direct  laxaiiuii  j:2.0O0.748      Hfiyal  housclioLd £72.91t 

3H1.04-2     Sii|ierlor«ulhorlllcso(thcelat6     49,112 
8.24«.29;t      Dt'paltmentonorclKnnffulrs...     fi0,311 

30.441)  .  JUBllcc.._ 349,201 

1.703,364  „  lnrerl<ir._ 49(1.391 

1.-H.231  „  morlne 1.176,317 

302,.-.83      Katloml  debt.. 2,1S7,651 

C0.290      Deportment  ofUnancc 1.411,102 

3G.14C  „  war 1.895.503 

12..M4  „  watersToat 2,043,588 

76,740  „  colonics 124.724 

Unanticipated  expenses 3,163 


Export  anil  Impon  duilo» 

Excise   «— 

Gold  and  sliver  wai-c.-"     .... 

Indirect  taxation    -, 

State  doinHlna  -  .- 

I'ost-otBce   - 

Government  telegraphs  . 

Stare  lotteiles    

Game  and  fisheries    

Pilot  duofl    ....».»»• 


Total £7.992,430 


Total i:9,871,7n3 


The  following  talde  shows  the  revenue  and  expenditure  for  the 
inovinces  and  communes,  and  the  contributions  received  fr^m  the 
Jlutch  Indies  :— 


Provincial. 

Commnnal. 

Contrl-  " 
buttons  1J^ 

Tears. 

Dutch      , 

Revenue. 

Expenditure. 

Revenue. 

Expenditure 

IiulUk      \ 

1867 

£279,09C 

£204  016. 

1SC8 

273.404 

244,325 

••• 

£897.6k,     ' 
1.122.9M 

1860 

501,20.^ 

212,998 

.., 

.« 

1870 

822,900 

315.477 

... 

M. 

I,0«3,97», 

1871 

314,760 

290,127 

... 

... 

899,aor 

1872 

278,9S3 

261,037 

£3.502.640 

£3,169,554 

1,832,100 

1878 

312,193 

297,250 

8.758.827 

3,479.869 

868.974 

1974 

322,2.'.6 

322.250 

3.547,573 

3,277.634 

878,714 

1875 

390,017 

385,903 

6,1S0,414 

3,565,700 

1,925.973 

We  append  the  total  receipts  of  the  ten  years  1868-77,  includinf 
the  ordinary  revenue,  the  Indian  contributions,  balances  from  pro 
(vious  budgets,  proceeds  of  sale  of  domains,  &c.,  and  the  total  cX' 
penditure  for  the  same  years,  including,  besides  tho  ordinary 
budget,  the  outlays  in  payment  of  annuities,  in  funding  and  dis- 
charging debt,  in  railway  extension,  &c. : — 


J186S. 

1809. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1870. 

wrr.     1 

Revenue  ,.».3,.... j 

Expenditure* ! 

11.95.609.484 
£7.972.457 

fl.96.13K448 
£8,010,954 

9C.2.-.7..1.13 
8,n2l,444 

94,424,8119 
7,952,060 

91.144,872 
7,9.'>.1,7:)9 

99.107.750 
8,242,31^ 

94  001,483 
7,833.456 

«I.4U1I.038 
7..s."3,330 

108.932.184 
».077,C73 

108,932.183 
9,077,073 

109,.507,189 
9.125,.»9 

10R.II.33,.'.S3 
9,002,793 

105,203,637 
8,772,409 
99..352,.150 
8,279,303 

119.837,673 
9.980,404 

118,911,278 
9.509,273 

105.73.1,172 
8.mi  097 

112,035  219 
9.386,208 

102,238  OKI 
8,6I9,;ii« 

118,461,tll 
9,871,»0» 

The  amount  expended  on  the  war  and  marine  department^  is  given 
above.  The  standing  army  consists  of  infantry,  cavalrj',  artillery, 
engineei-3,  and  gendarmerie,  forming  togetlior  a  force  of  60,000 
men,  with  3000  horses.  Less  than  half,  however,  is  kept  in  arms 
the  whole  year.  T'.ie  soldiers  are  raised  partly  by  voluntary  enlist- 
ment, and  partly  by  conscription.  In  1876,  1877,  and  1878  the 
'lonsoiipts  ainonnted  lo  10,808,  10,878,  and  10,772  respectively, 
^hey  are  selected  from  the  males  who  have  entered  their  twentieth 
year  and  arc  not  exempted  for  special  reasons.  Tlie  term  of  service 
Jn  time  of  peace  is  five  years,  but  may  be  extended  in  time  of  war; 
ftlie  conscript  recruits,  however,  so  far  as  the  number  of  volunteers 
permits,  are  kept  under  arms  for  a  few  months  only.  A  portion  of 
the  annual  contingent  is  approi)riated  to  the  niarino  service.  In 
p.he  communes  there  are  "  schuttcrijeii,"  militia  "trainbands," 
which  in  time  of  war  serve  for  tho  defence  of  the  country,  and  at 
ftU  times  for  the  maintenance  of  order.  Their  actual  term  of  ser- 
vice lasts  only  five  years,  but  every  male  inluabitant  from  his 
twenty-fiftli  to  his  thirty-fourth  year  is  liable  to  be  called  out' 
On  the  1st  of  January  1879  there  were  of  these  on  duty,  in  88  com-, 
tmunes,  212  companies,  or  41,714  men,  including  573  ofilcers. 

Till  strength  of  tlie  navy  in  1879  was— home  service,  17  ships 
with  3162  men  ;  Indian  military  marine,  23  ships  with  1793  hands  ; 
auxiliary  snuadron,  4  shijis  with  000  hands;  in  tlie  West  Indies, 
2  ships  witli  206  men.  The  fleet  for  the  protection  of  the  "sea- 
gates."  or  estuaries,  coasts,  roadsteads,  and  rivers  on  the  1st  August 
1878  amounted  to  61  ships,  of  whicli  23  were  armour-plated;  21 
ships  for  general  service,  of  which  2  were  armour-plated;  besides' 
7  gnardships  and  tenders  and  7  training  vessels.  The  strength  of 
the  marine  coriis  was  in  July  1878  returned  at  2055,  and  the  number 
of  guns  carried  by  the  navy  at  about  500. 

In  accordance  with  the  law  of  April  18,  1874,  the  military  and 
naval  defences  are  supported  by  a  system  of  fortification  whictt  em- 
braces the  following  lines  : — the  Nieuwe  Hollandsche  water-line 
from  the  Zuyder  Zee  by  Utrecht,  the  Lek,  and  the  ilerwede,  through 
the  district  of  Altena  to  the  New  Merwede  ;  the  line  of  the  Guelders 
valley  and  the  Lower  Bctuwe;  the  lines  of  the  Holl.andsclie  Diep  and 
the  volkerak,  of  the  mouth  of  the  Meuse  and  the  Haringvliet,  and 
of  the  Helder:  the  works  for  the  protection  of  the  river-crossings 
and  the  reception  of  troops  on  ti.    Vssel,  the  Waal,  and  the  JIcuso; 


the  Amsterdam  line  from  the  German  Ocean,  near  Yiuuidcn,  to  tha 
Zuyder  Zee  and  the  Nieuwo  Hollandsche  water-line;  the  southern 
water-lino  from  the  Meuse  above  St  Andries  to  tho  Amer  below 
Geertruidenberg;  and  the  works  on  the  Weslern  Scheldt.  As 
already  mentioned,  in  many  cases  the  fortifications  can  bo  sunplc. 
mented  by  extensive  inundations. 

The  inhabitants  of  Holland  enjoy  full  religious  as  well  as  political 
liberty.  Not  only  is  the  free  profession  of  his  religious  opinions 
guaranteed  to' every  one  by  the  constitution;  the  same  protectioi 
is  accorded  to  all  tlic  vaiious  ecclesiastical  bodies;  all  the  adherents 
of  the  dilfcrent  creeds  have  equal  civil  and  political  rights,  and  equal 
claims  to  public  othces,  dignities,  and  appointments ;  and  all  do. 
nominatious  jKissess  perfect  freedom  of  administration  in  everything 
relating  to  their  religion  and  its  exercise. 

At  tile  census  of  1869  the  population  was  classified  thus  as  regard 
religion : — 


Low-Dutch  Reformed  1,956,85 


Walloons 

Remonstrants  .> 

Christian  Reformed.. 

Ba})tists 

Evangelical  Lutherans  . 

Old  Lutherans 

Moravians 

English  Episcopalians .. 

Scotch  Church 

English  Presbyterians.. 


19,258 

5,486 

107,123 

44,227 

57,545 

10,525 

311 

456 

84 

.417 


Oonf;rcf:ailon&' 
with  1,343 

n 

20 

„        390 

126 

50 

.::     • 

:..      2 


Total  Protestants ._..,  2,193,284  with. 196? 


Roman  Catholics ,..,  1,307,765 

Old  Catholics    ,....„  '•,287 

Greek  Church 32 

Low-Dutch  Jews...  .  ..^        64,748 

Portuguese  Jews 3,525 

Unknown 5,161 


982 
2 

ler 
2 


Altogether  there  are  about  2800  churches  a"nd  chapel*.  The  foli 
lowing  table  shows  tho  percentage  of  Protestants,  Catholics,  nnt! 
.fews  in  tlio  several  proviiKCs: — 


Protestants  

Roman  Catholics 
Jews 


Gronln^tcn    Frlesland 


90-5 
7'5 
2-0 


90 
9 
1 


Drcnthe.     Ovcrysscl. 


93-5 

,   4-0 

2-5 


66-5 

32  0 

1-5 


Gucraer 
land. 


61 

38 

1 


...      V.  North 

Utrecht.      n„i|,„j. 


62 
37 

1 


67-5 

27-5 

5'0 


South 
notlund. 


73-5 

24-5 

2-0 


73-5 

26-0 

0-5 


Korth        , ,    , 
Brahant.      LlmhwR. 


11  5 

88-0 

0-5 


2-5 

97-0 

0-5 


1 

Hand.  * 


59 
2 


From  this  it  ajpears  that  in  the  noitli-east  the  Protestant  creed 
greatly  preponderates,  and  that  the  majority  of  the  Koman  Catholics 
are  found  in  tho  south,  while  both  aro  fairly  represented  in  the 
central  provincea.  That  in  the  last  fifty  years  there  has  been  over 
the  whole  population  a  steady  increase  in  the  proportion  of  Protest- 
ants and  Jews,  and  a  corresponding  decrease  of  Roman  Catholics, 
is  evident  from  the  following  table  : — 


Year  of 
Census, 

Protestants. 

Romun  Catholics 

Jewa. 

UnknoTi-n. 

1829 
1839  ■ 
1849 
1859 

jsej 

Kumher    Per  ct 
1.644.887     59-11 
1.704.275     69-68 
1.824.800     69  09 
2.007.02S     6065 
2,193,281     6127 

Kuniber.    Per  ct 
1.019.109     .38-99 
l.lOO.Cie     3948 
1,171,921     3S34 
1.231.480     37  30 
1,313,052     3008 

Number.  Perct 
46.408         1-8 
52.245         I-S3 
58.626         1  -92 
63.790         1-93 
68,003         190 

N'umb.  Per  et. 
3.083      -012 
3.314      -Oil 
1.469       005 
3.820        012 
5.193        015 

The  government  of  each  of  the  Protestitnt  bodies  (with  the  excep* 
tion  of  the  Baptists,  who  have  no  central  authority)  is  in  thp  hands 
of  an  assembly  or  "synod"  of  deputies  from  tho  provincial  judi- 
catures. In  the  case  of  tho  Reformed  Church  the  affairs  of  ths 
community  are  entrusted  to  the  provincial  synods.  The  provinccB 
ar«  subdivided  into  ^'classes,"  and  the  classes  agnin  into  "circles" 
(ringcn),  each  circle  comprising  from  5  to  25  congre/jatioiis,  and 
each  congregation  being  governed  by  a  "church  council"  or  session. 
The  provincial  synods  arc  composed  of  ministers  and  elders  deputed 
by  the  classes;  and  these  are  composed  of  the  ministers  belonging 
to  the  particular  class  and  an  equal  number  of  elders  aiipointed  by 
tho  local  sessions.  The  meetings  of  the  circles  have  no  admiuistra 
tive  character,  but  are  mere  brotherly  conferences.  Tho  financia! 
management  in  each  congregation  is  entrusted  to  a  special  court 
(kerk-voogdij)  coiTii^osed  of  "  notables'*  and  churcn  wardens. 
Ja^evcry  province  there  is  besides^  in  the  case  of  the  Reformed 
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Church,  e.  provincial  committee  of  supervision  for  the  ecclesiastical 
odministration.  For  the  whole  kingdom  this  supervision  is  entrusted 
to  a  common  "collegium  "  or  committee  of  supervision,  which  meets 
at  the  Hague,  and  consists-  of  11  members  named  by  the  provincial 
committee  and  3  nam"'  ;.■  the  synod.  Some  congregations  have 
wi{bin  recent  ye  .a  ■"•  h^rawn  from  provincial  supervision,  and 
have  thus  free  control  of  their  own  financial  alTairs.  As  a  Romau 
Catholic  province  Holland  is  divided  into  5  dioceses— the  arch- 
bishopric of  Utrecht,  and  the  suffragan  bishoprics  of  Haarlem,  Bois 
le  Due,  BreJa,  and  Koermund,  which  are  severally  divided  into 
deaneries  (dckanaten). 

The  various  denominations  are  subsidized  by  the  state.  The 
total  thus  expended  in  1877  was  £65,654. 

Primary  eaucatinn  is  being  more  widely  diffused  year  after  year, 
and  at  the  same  time  receiving  increased  support  from  the  state. 
While  in  1808  there  were  3675  schools  attended  by  437,311  pupils, 
and  conducted  by  10,375  teachers,  the  corresponding  figures  for  1877 
were  respectively  3813,  622,861,  and  12,292;  and  while  in  1858  the 
state,  the  provin^'es,  and  the  communes  expended  only  .1,278,894 
guilders  (  —  Is.  8d.  sterling)  on  the  schools,  the  expenditure  for  edu- 
cation in  1877  was  7,271,484  guilders.  In  1875,  1876,  and  1877 
there  were  841,  84S,  and  847  in  every  thousand  boys  between  six 
and  eight  years  of  age  at  school,  and  785,  790,  and  803  out  of  every 
thousand  girls ;  and  from  nine  to  eleven  years  of  age  881,  890,  and 
910  out  of  every  thousand  boys,  and  812,  815,  and  827  out  of  every 
thousand  girls.  There  is  thus  a  steady  decrease  of  non-attendance. 
The  Improvement  of  primary  education  is  shown  by  the  growing 
decrease  in  the  proportion  of  conscripts  who  could  neitlier  read 
nor  write:  from  1846  to  1858  this  was  22-32  per  cent;  1859-62, 
l»-79;  1863-07,  1774;  1868-71,  15-46;  1872-76,  1313;  and  in 
1876  only  11-99  per  cent.  There  are  no  bilingual  schools  in 
Holland,  and  teachers  discourage  the  use  of  the  dialects.' 

For  secondary  education  there  were  in  1877  39  "bnrgher  schools" 
(partly  day  schools,  partly  night  schools),  with  372  teachtrs  and 
4319  pupils;  43  industrial  art  and  technical  schools,  with  203 
teachere  and  4145  pupils;  53  higher  class  "burgher  schools," 
having  courses  of  5  or  6,  of  4,  ana  of  3  years,  with  620  teachers 
and  4000  pupils;  the  polytechnic  school,  with  12  professors  and  13 
teachers,  ana  attended  by  319  pupils;  and  the  national  school  of 
agriculture  at  Wageningen,  with  100  pupils.  Schools  of  navigation 
were  maintained  at  Rotterdam,  Amsterdam,  Helder,  Terschelling, 
Vlieland,  Harlingen,  Schiermonnikoog,  Groningen,  Delfzijl,  and 
Veendam,  with  a  total  of  536  pupils  and  26  instructors.  The 
secondary  school  for  girls  (with  courses  of  5  and  of  4  or  3  years) 
were  12  in  number,  and  had  about  900  pupils  and  a  teaching  staff 
of  140.  For  secondary  education  in  1876  the  state  expended  933,721 
guilders,  the  provinces  24,329,  and  the  communes  906,618,  moWing 
a  total  of  1,864,668,  or  £155,389  sterling. 

The  higher  education  is  provided  for  in  the  four  universities  of 
Leyden  (founded  in  1575),  Utrecht  (1636),  Groningen  (1614),  and 
Amsterdam  (1877),  with  46,  34,  31,  and  41  professors,  and  627,  401, 
189,  and  389  students  respectively.  Instruction  is  also  given  by 
about  100  teachers  to  1400  pupils  in  various  seminaries  and  theo- 
logical schools ;  the  number  of  Latin  or  grammar  schools  and  gym- 
nasia in  1877-78  was  61,  with  240  teachers  and  1503  pupils.  The 
total  cost  of  the  higher  education  amounted  to  1,057,094  guilders. 

A  national  institution  at  Leyden  for  the  study  of  the  languages, 
geography,  and  ethnology  of  the  Dutch  Indies  has  given  place  to 
communal  Institutions  of  the  same  nature  at  Delft  and  at  Leyden, 
founded  in  1864  and  1877.  Military  and  naval  instruction  are  pro- 
vided for  by  corps  schools,  by  a  training  battalion  at  Kampen,  an 
artillery  training  company  at  Schoonhoven,  and  scientific  courses  for 
the  aeveial  corps,  by  the  royal  military  academy  (founded  1828), 
the  "school  of  war"  for  officers,  the  royal  navy  institute  at  Wil- 
lemsoord  (1856),  and  by  training  ships  at  Amsterdam,  Rotterdam, 
and  Helvoetsluys  for  apprentice  boatswains,  sailors,  cabin-boys, 
pilots,  and  engineers.  For  the  education  of  medical  practitionera, 
civil  and  military,  the  more  important  institutions  are  the  national 
obstetrical  college  at  Amsterdam,  the  national  veterinary  school  at 
Utrecht,  the  national  college  for  military  physicians  at  Amsterdam, 
and  tb«  establishment  at  Utrecht  for  the  training  of  military 
apothecaries  for  the  East  and  West  Indies. 

Of  the  numerous  institutions  in  Holland  for  the  enconragement 
of  the  sciences  and  the  fine  arts,  the  following  are  strictly  national 
— the  royal  academy  of  sciences  (1855),  the  royal  Netherlands 
meteorological  institute  (1854),  the  national  academy  of  the  plastic 
arts,  the  royal  school  of  music,  the  national  archives,  the  royal 
picture  gallery  at  the  Hague,  and  the  national  gallery  of  modem 
masters  in  the  Pavilion  at  Haarlem,  the  national  museum  of  an- 
tiquities, the  national  museum  of  ethnography  at  Leyden,  the 
royal  collection  of  curiosities  at  the  Hague,  kc.     Provincial  scien- 

'  See  Oeachiedknndig  overzigt  van  het  lager  cmdermjs  in  Nederland, 
Leyden,  1849  ;  De  vxt  op  het  lager  imderxoys,  met  aanleekeningen  door 
S.  Btaupot  ten  Cale  en  A.  Moena,  Gron.,  1879;  and  Dr  J.  Stein 
Parvi,  Organisation  de  tinstructim,  primaire,  aeeondaire,  et  svpfrieure 
dana  le  roy.  det  Paya-Bas,  Leyden,  1878. 


tific  societies  exist  at  IJiddelburg,  Utrecht,  Bols  le  Due,  and 
Leeuwarden,  and  there  are  private  and  municipal  associations, 
institutions,  and  collections  in  a  large  number  of  the  smaller  towns. 
Among  others  of  general  utility  are  the  society  for  the  service  of 
the  community  {ilaalschappij  tot  nut  van't  alge-iieen.  1784),  and 
the  geographical  society  at  Amsterdam  (1873),  Teyler'a  Stichting 
or  foundation,  and  the  society  of  industry  at  Haarlem,  the  roval 
institute  of  languages,  gcogr.-iphy,  and  ethnology  of  the  Dutch 
Indies  (1851)  and  the  Inciian  society  at  the  Hague,  the  royal 
institute  of  engineers  at  Delft  (1848),  the  association  for  the 
cnooaragement  of  music  at  Amsterdam,  tc. 

The  agricultural  methods  vary  according  as  the  soils  are  sandy  or 
clay.  In  the  first  the  "  three-ciop  ''  system  (two  crops  of  rye  and  one 
of  buckwheat)  differs  widely  from  the  careful  Flemish  method  of  cul- 
tivation, in  which  even  the  jastures  are  manured.  On  the  clay  there 
is  still  greater  variety  both  in  the  modes  of  treatment  and  in  the 
amount  of  care  bestowed  on  weeding  and  draining.  The  produce  of 
the  land  is  thus  very  different  in  the  various  provinces  for  the 
same  soil.  The  general  value  of  the  crops  is  gradually  rising,  as 
may  be  seen  from  the  following  statistics,  in  which  the  higher  figures 
cannot  be  altogether  ascribed  to  the  greater  extent  of  land  brought 
under  cultivation :  improved  education  and  the  influence  of  local 
associations  for  the  advancement  of  the  interests  of  agriculture  have 
contributed  to  the  result.  In  1851-GO  there  was  under  cultivation 
in  grain  and  other  marketable  crops  1,637,512  acres,  iu  1861-70 
1,770,890  acres,  and  in  1371-75  1,800,850  acres.  The  total  value  of 
the  crops  was  £8,311,666  in  1851,  £13,445,672  in  1862,  £16,870,586 
in  1871,  and  £19,001,598  iu  1875.  Of  the  total  acreage  just  men- 
tioned about  25 '9  per  cent,  was  devoted  to  rye,  17-3  to  potatoes, 
13-5  to  oats,  8  0  to  buckwheat,  7  to  beans  and  pease,  T'l  to  barley, 
6  to  rape  seed,  3  to  flax  and  hemp,  OS  to  madder,  0  6  to  garden 
seeds,  0  2  to  tobacco  ;  while  the  rest  is  set  apart  for  the  special  cul- 
tivation of  chicory,  hops,  beetroot,  mangold  wurzel,  market-garden 
produce,  flowers,  pharmaceutical  plants,  grapes,  &c.  The  woods 
or  rather  the  plantations,  covering  6  per  cent.,  consist — of  (1)  the 
so-called  forest  timber  (opgaandhout;  French,  arbres  de  haute 
futaie), — including  the  beech,  oak,  elm,  poplar,  birch,  ash,  willow, 
and  coniferous  trees  ;  and  (2)  the  copse  wood  (akkermaal  or  hak- 
bout), — embracing  the  alder,  willow,  beech,  oak,  &c.  This  forms 
no  unimportant  branch  of  the  national  wealth. 

Stock-breeding  varies  in  the  different  provinces.  For  cattle.  Lit* 
Friesland  and  North  and  South  Holland  take  the  lead  as  regards  stools 
both  quality  and  numbers  ;  sheep  are  best  in  Texel  and  North 
Holland,  and  most  numerous  in  Drenthe,  where  their  preponderance 
is  due  to  the  number  of  commons  which  still  remain  unbroken  up. 
Pigs,  for  which  the  low  lands  are  peculiarly  favourable,  are  reared 
in  all  the  provinces.  Goats,  mainly  kept  for  their  milk,  are  most 
numerous  in  Guelderland  and  North  Brabant.  Guelderland,  Fries- 
laud,  Zealand,  and  Groningen  possess  the  greatest  number  of  horses. 
Poultry,  especially  fowls,  are  generally  kept.  Bee  culture  is  mainly 
carried  on  in  buckwheat  and  heath  districts  (Guelderland,  Overyssel, 
Drenthe,  the  Gooiland,  and  Utrecht).  A  bee  market  is  held  at 
Veenendaal  in  Utrecht.  Stock-breeding  is  mainly  carried  on  along 
with  dairy-farming  and  hay-making  on  the  alluvial  soils  ;  and  there 
the  cereal  crops  give  w.ay  to  fodder  plants.  The  permanent  pasture 
in  recent  years  extends  to  some  24  millions  of  acres,  and  clover, 
artificial  meadows,  &c.,  occupy  about  400,000.  The  production  of 
milk,  butter,  and  cheese  amounts  to  the  value  of  90  millions  of 
guilders  (Is.  8d.  e:.oh);  butcher  meat  produces  35  millions,  and 
wool,  hides,  fowls,  and  game  10  millions;  while  horse-breeding  also 
yields  a  total  of  10  millions.  In  1870  the  number  of  horses  was 
252,200;  cattle,  1,410,800;  sheep,  900,200;  gjats,  156,900;  and 
pigs,  329,100;  whereas  in  1876  the  horses  numbered  268,000; 
cattle,  1,439,257;  sheep,  891,090;  goats,  150,000;  and  pigs,  352,000. 
The  value  of  this  live  stock  in  1870  was  £-22,087,376,  and  in  1876 
£29,799,905. 

In  the  densely  peopled  Netherlands,  with  no  extensive  forests, 
hunting  forms  rather  an  amusement  than  a  means  of  subsistence, 
the  only  exception  being  tlie  pursuit  of  wild-fowl  'ducks,  geese,  and 
snipes).  Hares,  partridges,  wood-snipes,  finches,  and  thrnshes  are 
the  only  form  of  game  ;  a  few  roebucks  and  deer  are  found  in 
Over)-ssel  and  Guelderland ;  rabbits  are  numerous  in  the  dunes,  and 
sea-gulls'  eggs  are  gathered  in  the  north  of  Texel,  which  conse- 
quently bears  the  name  of  Eijerland  (i.e.,  Eggland). 

Much  more  important  as  a  means  of  subsistence  are  the  fisheries, 
which,  however,  are  not  at  pr<'sent  in  a  flourishing  state.  They 
are  divided  into  the  "  deep-sea  fishery  "  (buitengaatsch)  iu  the  Ger- 
man Ocean,  and  the  "inner"  fisheries  (binnengaatsch)  in  the  Zuyder 
Zee,  the  rivers  of  Zealand,  and  the  inland  waters.  The  deep-sea 
fishery  niay  be  further  divided  into  the  great  (the  so-called  "salt- 
herring")  fishery,  mainly  can-ied  on  from  Ylaardingen  and  Maassluis, 
and  the  "fresh-herring"  fishery,  chiefly  pursued  at  Scheveningen, 
Katwijk,  and  Noordwijk.  The  deep-sea  fisheries  also  yield  cod  and 
flat  fish.  In  the  Zuvder  Zee  flat  fish,  herrings,  anchovies,  and 
shrimps  are  caught  off" the  islands  of  Urk  and  Marken  and  the  coast 
towns  of  Vollenhove,  Kampen,  Harderwijk,  Huizen,and  Vollcndam; 
and  there  are  oyster  banks  near  Texel.    In  the  Zealand  rivers  ovstera 
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»nd  mussels  arc  obtuiiicJ  at  Bruinisso,  Pliiliiipino,  and  Graauw,  and 
anchovies  at  Bergcn-op-Zoom  ;  while  salmon,  perch,  and  pike  are 
oaught  in  the  Mciisc,  the  Lek,  and  the  llerwede,  and  eels  in  the 
Frisian  lakes.  The  fisheries  not  only  supply  the  great  local  demand, 
but  allow  exports  to  the  value  of  £250,000. 
The  numbers  o£  men  and  vessels  employed  arc  as  follows: — 


Vcssc-Js 

Orpat  "salt  herring"  flslicrj  JI-1 

Ccnnan  Ocean  fls-licry 410 

Zuydcr  Zee  fislu-ry 1-S2 

Groninpen  and  Fricsland  fishery 183 

Zealand  fishery 472 


Total.. 


34C1 


lu  1817  the  produce  (in  cwls.)  amounted  to — 

Home 
Consumption. 

Hen-ings,  cnrca  and  salted 10,648 

Red  herrings 291 

Various  fresh  sea-ftsh '2.941 

Salteod  2.020 

Shrimps. 

Other  smoked,  salted,  or  dried  fish 1.231 

Oysters,  lobsters,  and  erabs 405 

Mossels 2,015 

Stoek■fl^h 50,100 

River-nsli 2..M8 

Anchovies 38-1 

143,013 


Men. 
3U78 
29CJ 

uao'j 

524 

10:'(i 

04C2 


Expoited 

274,670 
»7,757 
83,540 
19,957 
15,174 

102,522 
1.3,094 

161,813 
31.790 
29.471 
21,253 

851,557 


To  obtain  a  correct  idea  of  the  trade  of  the  Netherlands  greater 
attention  than  would  be  requisite  in  the  case  of  other  countries  must 
be  paid  to  the  inland  traffic.  It  is  impossible  to  state  the  value  of 
this  in  definite  figures,  but  an  estimate  may  be  formed  of  its  extent 
from  the  number  of  ships  which  it  employs  in  the  rivers  and  canals, 
and  from  the  quantity  of  produce  brought  to  the  public  markets 
or  daily  transported  by  thousands  of  carts  and  delivered  by  the 
peasant  direct  to  the  salesman.  Of  the  market  traffic,  even  in  places 
of  secondary  rank,  the  following  facts  may  give  some  idea.  There 
are  yearly  brought  to  market  at  Gorcum  and  Hoom  from  10,000  to 
13,000  head  of  cattle  ;  at  Barnevcld,  more  than  20,000  sheep  ;  at 
Alkmaar  about  10  million  and  at  Hoom  51  million  lb  cheese  ;  at 
Delft  IJ  million  lb  butter  and  2  million  ft  cheese  ;  at  Jleppcl  3 
million  lb  butter;  at  Leeuwardcn  9  to  11  million  lb  butter,  2  mil- 
lion lb  cheese,  and  7.^  million  lb  of  grain  and  seeds;  at  the 
Overyssel  markets  ZwoUe,  Deventer,  and  Kampen,  and  at  Steenwijk 
and  Almelo,  7i  million  lb  butter  ;  at  Utrecht  770,000  and  at 
Groningen  330,000  bushels  of  grain  and  seeds.  The  turn-over  at 
the  cattle  market  at  Leyden  in  1877  was  £639,278.  In  1877  there- 
were  700  steamboats  afloat  on  the  rivers  and  canals  in  the  seiTice  of 
;the  inland  traffic. 

The  foreign  trade,  although  less  than  it  was  formerly,  still  con- 
[tinues  to  be  considerable  in  proportion  to  the  size  of  the  country.  In 
11878  the  merchant  marine  consisted  of  1277  vessels  of  958,652 
cubic  metres  (the  register  ton  is  equal  to  2 '83  cubic  metres); 
of  which  79  were  steamships  of  about  200,000  cubic  metres.  In 
1877  there  entered  8166  vessels  with  3,000,000  tons,  and  cleared 
4936  vessels  with  1,800,000  tons  ;  to  which  must  be  added  20,500 
vessels  with  2,i00,000  tons,  which  came  down  the  rivers  in  cargo 
from  foreign  countries,  and  11,850  vessels,  with  1,500.000  tons, 
which  passed  the  frontier  upward  bound. 

Tl'c  extent  of  the  trade  and  its  increase  or  decrease  from  year  to 
year  is  shown  appro.ximately  in  the  following  table  :' — 


Total 

Imports  for 

Total 

Tianslt 

Imports. 

Homo  Use. 

Exports. 

Ti  ade. 

£ 

£ 

£ 

£ 

1B1C-1B50 

17.183,000 

18,000,000 

1R.)1-1S55 

27,458.000 

18,418.000 

23,500,000 

!),083,000 

18.-.G-1SC0 

34,918.000 

25,208.000 

29.292.000 

9,583,000 

LlOl-lKCi 

40,542,000 

30,000,000 

33,313,000 

8,750,000 

1V0C-1S7O 

48,183-000 

•<8,3-5,000 

40,125,000 

9,500,000 

1371 

05,418,000 

48.918,000 

54  083,000 

15,750,000 

Tons. 

£ 

Tons. 

Tons. 

1872 

3.200,000 

51,500,000 

1,407,000 

439.000 

1873 

3,450.000 

50,813,000 

1,742,000 

592,000 

1874 

3,132,000 

55.918,000 

l,.17i,000 

027,000 

1875 

3,290,000 

59,913,000 

1,(114.000 

509,000 

1870 

3,780,000 

.VJ.418.000 

1,717,000 

705.000 

1877 

3,949.000 

02,583,000 

1,712,000 

694,000 

The  six  ports  which  take  the  largest  share  in  tho  foreign  trade 
are  Amsterdam,  Rotterdam,  Holder,  Dort,  Schiedam,  and  Harlin- 
pcn ;  at  a  considerable  distance  follow  Groningen,  Middelbure. 
Vhiardingen,  Purmerend,  Z.aandam,  Edam,  Zwolle,  Kampen,  and 
DelfzijI.  The  returns  of  recent  years  show  best  in  the  case  of  the 
Boutli  Holland  towns  ;  but  it  must  be  kept  in  view  that  the  direct 
imports,  the  so-called  "proper  trade."  are  most  important  at  Amstcr- 
«lain,  while  a  great  iiart  of  the  commercial  business  at  Rotterdam 

'  The  vnliio  of  the  total  imports,  e.tports.  and  tionslf  frado  cannot  bo  given 
•  tier  l^,  1  In  ron«*'qi.cnrc  of  a  ro>  nl  decree  ut  1872,  providing  fur  the  slmpllflration 
n  the  lonnaliiie.  „f  f,^c«l  reclstmllrin,  In  vhluc  of  Mlilch  the  quontilics  are  in 
tertaia  cnjc!  given  only  In  buUl-wclglil. 


belongs  to  the  commission  ana  transit  trade.  For  exports  Holler 
dam  is  by  far  the  most  important,  sending  out  nearly  thrice  as 
much  as  Amsterdam. 

An  examination  of  its  lists  of  exports  and  imports  will  show  that 
Holland  receives  from  its  colonies  its  spiccrie s,  coffee,  sugar,  tobacco, 
indigo,  cinnamon  ;  from  England,  Prussia,  and  Belgium  its  niann> 
factured  goods  and  co.ils ;  grain  from  the  lialtic  provincis.  Archangel, 
and  the  ports  of  the  Black  Sea  ;  pease  and  beans  from  rru.'isia,  timber 
from  Norw.iy  and  the  basin  of  the  Kliinc,  yarn  from  England,  wine 
from  France,  hops  from  I'.avavia  and  Alsace  ;  while  in  its  turn  it 
sends  its  coloni.al  wares  to  Germany,  its  agricultural  produce  to  tl  e 
London  market,  its  fish  to  Belgium  and  Germany,  and  its  clicoo 
to  France,  Belgium,  and  Hamburg,  as  well  as  England.  Th« 
briskest  trade  is  carried  ou  with  Germany  and  England  ;  tlw*. 
follow  Java,  France,  Kussia,  the  United  States,  &c. 

The  mineral  resources  of  Holland  give  no  encour.igemcnt  to  iii- 
dustriiil  activity,  with  the  exception  of  the  coal  mining  in  Limburg, 
the  smelting  of  iron  ore  in  four  furnaces  in  Overyssel  and  Cucldci- 
land,  the  use  of  stone  and  gravel  in  the  making  of  dykes  and  roads 
and  of  clay  in  brick  works  and  potteries,  the  quairying  of  stono 
at  St  Pietersberg,  &c.  Still  tho  industry  of  the  country  h.is  de- 
veloped itself  in  a  remarkable  manner  since  tho  separation  of 
Helgiuiu,  and  that  in  spito  of  the  lack  of  iron  and  coal,  and  the 
rivalry  of  other  productive  forms  of  labour.  The  greatest  activity 
is  shown  in  the  cotton  indu.stry,  which  cspecia  ly  llouiishcs  in 
Tweiithe  (in  Overyssel)  and  also  at  Haarlem  and  '  coiicmla.al.  In 
the  manufocturc  of  woollen  goods  Tilburg  runks  first,  followed  by 
Leyden,  Utrecht,  and  Eindhoycn  ;  that  ot  half  woi'IIcns  is  best  de- 
veloped at  Koermond  and  Hcln'iond.  The  cotton  ana  woollen  manu- 
factures together  furnish  employment  to  20,000  hands.  The  liiicu 
manufacture  is  carried  on  especially  in  Jleierij  van  den  Bo.-ch, 
Helmond,  Boxtel,  Woeusel,  &c.  Even  iron  works  and  machine 
factories  have  greatly  increased  since  the  free  importation  of  the 
raw  material  was  permitted — for  examide,  at  Amsterd.im  and  at 
Fijcnoord  opposite  Rotterdam  ;  and  in  this  department  more  tliaii 
6000  workers  are  employed  throughout  the  country.  It  need  hardly 
be  said  that  shipbuilding  is  of  no  small  impnrtancc  iu  the  Nctlier' 
lands,  not  only  in  the  greater  but  also  in  the  smaller  towns  along 
the  rivers  and  canals;  and  it  is  naturally  associated  with  rope- 
spinning  and  other  auxiliary  crafts.  Among  the  less  noteworthy 
branches  of  industry  are  the  making  of  cigars  ami  snuff,  esjiccially 
at  Eindhoven,  Amsterdam,  Utrecht,  and  Kainpcn  ;  diamond-cutting 
at  Amsterdam  ;  bectroot-siigar  refining  at  Ani.sterdam  ;  pai>cr- 
making  in  the  Veliiwe,  on  the  Zaan,  and  in  Limbu  g  ;  shoemakiiig 
and  leather-tanning  in  Brabant  (l.angstraat^,  mat-plaiting  aucl 
broom-making  at  Generauiden  and  Blokzijl  ;  the  manufacture  of 
glass,  crystal,  and  earthenware  at  Jlacstricht  ;  carpet-weaving  at 
Deventer  ;  working  in  gold  and  silver  in  Kortli  and  South  Holl.iiid 
and  ou  a  smaller  scale  at  Sehoonhoven  ;  and  the  distillation  of 
brandy,  gin,  and  liqueurs  at  Schie^lam,  Rotterdam,  and  Amsterdam. 
The  number  of  hands  occupied  in  the  manufactories  throughout  tliu 
whole  of  the  Netherlands  is  estimated  at  about  100,000,  of  whom, 
three-fourths  arc  settled  in  North  and  South  Holland,  North 
Brabant,  and  Overyssel.  The  following  table  shows  how  gi'cat  ha^ 
beeir  the  industrial  development  of  the  last  thirty  years: — 


Years. 

Steam 
Engines. 

ITorsc- 
rowcr. 

Woiksliops 

wiUi  Sleuin 

Knglnes, 

2.393 
2,012 

Steam- 
boats. 

Locomo- 
tives. 

boilers;' 

1S5J 
ISC2 
1872 
1870 
1878 

.•:ot 

96-J 
1.815 
2.873 
5,140 

0.537 
15.824 
20,918 
70,271 
E7,338 

622 

err 

822 

—  \ 

4,091 
5,390 

As  tho  development  of  tr.aJo  and  industry  and  agriculture  was 
promoted  by  the  improvement  of  education  and  the  abolition  of 
transit  and  export  dues  and  the  lessening  of  import  dues,  so  also  has 
it  been  advanced  by  the  improvement  of  the  means  of  communi- 
cation, and  of  the  postal  and  telegraph  systems.  The  waterways  of 
the  country  have  been  already  considered.  The  ro.ads  are  divided 
into  nation,il  or  royal  roads,  placed  directly  under  tho  control  of 
tho  ** waterstaat ''  and  supitortcd  b}'  the  state;  provincial  roads, 
under  the  direct  control  of  the  states  of  the  provinces,  and  almost 
all  supported  by  the  provincial  treasuries  ;  commun.Tl  and  jiolder 
roads,  maintained  by  the  communal  authorities  and  the  polder 
boards;  and  finally,  ]irivato  roads.  The  system  of  national  roads, 
mainly  constructed  between  1821  and  1827,  but  still  in  process  of 
extension,  brings  into  connexion  nearly  all  the  towns.  The  con- 
struction of  vaiUvayf-  was  long  deferred  and  slowly  accomplished: 
the  "  Holland  Railway  "  was  laid  down  in  1839-47,  the  lihine  Rail- 
way in  1843-56,  tho  Aix-Jlacstricht-Landen  lino  in  1853-56,  and 
the  Dutch-Belgian  iu  1853-54.  All  the  other  lines,  r.g.,  that  from 
Jlacstricht  to  Liege,  the  Central  Railway,  the  Nimeguen  line,  the 
Almelo-Sahberg  line,  the  State  Railway  system,  ic,  have  been  con- 
structed since  186^,  a  large  number  of  them  having  been  opened 
about  1863  and  1864.  A  great  improvement  has  in  consequence 
been  effected  in  the  communication.     The  town  of  Utrecht,  whick 
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Is  tlic  rcutic  botli  of  tlic  couiilry  and  of  the  railway  system,  may  be 
Rpproached  by  six.  dilferent  lines.  From  Amersfoort,  Zutphen, 
Zivolle,  Hengelo,  Boxtel,  Rosendaal,  Venlo,  and  Maestricht  lines 
stretch  out  in  four  directions,  while  Groningcn,  Leeuwarden, 
Menpul,  Enschede,  Hilversum,  Amsterdam,  Haailcm,  Uitgeest,  the 
Hague,  l.'otterdam,  Moerdijk,  Breda,  Tilburg,  and  Eindhoven  are 
each  the  meeting  place  of  three  lines.  "With  foreign  countries  the 
Netherlands  communicate  from  Groningen  by  the  Winschoten  and 
Nieuwc  Schans  line  ;  from  Ovcryssel  by  the  Almelo-Salzbcrg  line  ; 
from  Giiclderland  by  the  Arnhein-Emmerik  and  Nimeguen-Cleves 
lines,  from  Limburg  by  the  Geunep-Goch,  Venlo-Gladbach,  and 
Moestiicht-Aix-la-Chapello  lines  ;  and  m  the  south  with  Belgium 
by  the  Terncuzen-Ghent,  Hulst-St-Nikolaas,  Kosendaal-Antwerp, 
Tilburg-Turiihout,  Eindhoven -Hasselt,  Maestricht- Liege,  &c. 
Amon"  the  lines  at  present  projected  or  in  construction  may  be 
mentioned  the  works  at  Amsterdam  by  which  the  Holland  liaiUvay 
ttlon"  the  Y  is  to  be  brought  into  connexion  with  the  Eastern  Kail- 
way°and  the  Rhine  Railway  ;  the  lino  between  Zaandam  and 
Enkhuizen  via  Purmeiend  and  Hoorn ;  the  Cioningen-Delfzijl  line  ; 
and  those  from  Zwolle  to  Almelo,  and  from  Rotterdam  or  Schiedam 
by  Vlaardingen  to  Maassluisand  the  mouth  of  the  New  Waterway. 
Tlie  extent  of  the  mail  service  routes  was  26,898  miles  in  1873, 
and  29,773  miles  in  1877;  and  in  the  same  years  the  post-office 
stair  numbered  3026  and  3525  respectively.  The  number  of  letters 
(exclusive  of  newspapers,  printed  matter,  and  official  letters),  which 
in  1850  was  only  7,000,000,  had  increased  by  1877  to  50,000,000. 
The  number  of  inland  post-cards  rose  from  4,000,000  in  1871  to 
about  10,000,000  in  1877  ;  the  number  of  inland  newspapers  was 
in  1860  about  5,000,000,  and  in  1877  .ibout  27,000,000.  The  follow- 
ing are  the  statistics  for  1853  and  1877  of  the  national  telegianh 
i/atem,  originated  in  1852  : — 


Miles  Line. 

Miles  Wire. 

Messages.     1    Receipts.    |  Expenditure. 

1853 
1877 

20.S 
2186 

34  f. 
80,050 

45,700 
2,985,000 

£4,325 
05,900 

£17.775 
104,775 

Oslo 


The  Dutch  colonies,  originally  mere  trading  communities,  have 
so  much  increased  in  importance,  through  the  cultivation  of  their 
various  vtgetahle  products,  the  reclaiming  of  their  waste  lands,  and 
the  working  of  their  mines,  that  they  cannot  be  left  altogether  out 
of  view  in  considering  the  trade  and  finances  of  the  mother  country. 
The  Dutch  colonies  in  the  East  Indies,  situated  between  30°  N.  lat. 
and  6°  S.  lat,  and  between  95°  and  141°  E.  long.,  comprise  an  area 
of  600,000  square  miles,  with  a  population  of  about  23,000,000, 
among  which  are  35,000  Europeans,  319,000  Chinese,  15,000  Arabs, 
and  10,000  other  immigrant  Asiatics.  For  convenience  of  super- 
vision they  arc  divided  into  the  Great  Suiida  (Soenda)  Islands,  the 
Smaller  Sunda  Islands,  and  the  Moluccas— a  division  which  is  based 
neither  on  political  nor  on  ethnological  considerations,  nor  on  the 
phenomena  of  animal  or  vegetable  distribution.  The  Great  Sunda 
Islands  are  Java,  Sumatra,  Celebes,  and  Borneo,  all  with  subsidiary 
islands  ;  the  Smaller  Sunda  Islands  comprise  Bali,  Lombok,  Soem- 
bawa,  Flores,  Sandalwood  Island,  and  Timor ;  the  Moluccas  include 
Halmaheira,  Ceram,  Buru  (Boeroe),  Aniboyna,  Banda,  and  the 
south-eastern  groups,  besides  Western  New  Guinea.  The  West 
Indian  possessions  of  Holland  include  Dutch  Guiana  or  the  govern- 
ment of  Surinam,  and  the  Dutch  Antilles  or  the  government  of 
Cura9oa  and  its  dependencies  (St  Eustatius,  Saba,  the  southern  half 
of  St  Martin,  Cura^oa,  Bonaire,  and  Aruba),  a  total  area  of  60,000 
square  miles,  with  90,000  inhabitants,  of  whom  a  small  portion  are 
Europeans,  and  the  rest  negroes  and  other  people  of  colour,  Chinese, 


and  other  emigrants.  The  East  Indian  possessions  yield  an  annual 
average  contribution,  as  already  stated,  of  over  £800,000 ;  the  West 
Indian,  on  the  other  hand,  require  aid  to  the  amount  of  £500,000" 
or  £600,000  yearly. 

The  character  of  the  Dutch  people  may  he  largely  explainetl 
by  their  history,  the  conformatiou  of  the  country,  their  means  o( 
subsistence,  their  strife  with  the  sea,  and  their  struggles  to  maintaii) 
their  independence  against  Spain  and  against  hostile  neighbours. 
The  love  of  freedom  and  independence  is  the  leading  element  in 
their  character  ;  the  peculiarity  of  their  soil  has  constrained  them 
to  be  industrious  and  economical ;  their  contest  against  the  sea,' 
their  wars,  and  their  distant  expeditions,  have  trained  them  to 
bravery  and  self-possession ;  and  their  liberality  has  been  stimulated 
by  tke  disasters  which,  falling  upon  one  to-day,  might  be  the  lot  ot 
any  other  to-morrow.  Of  course  the  virtues  of  the  Dutch  are  apt 
to  be  distorted  to  vices :  their  composure  not  seldom  becomes  in- 
difference ;  their  tendency  to  reflexion  makes  them  laggard  in  action 
aud'delicient  in  enterprise  ;  their  love  of  liberty  degenerates  into  an 
extravagant  sense  of  independence  that  is  more  concerned  abont 
rights  than  about  duties.  Sociability  is  by  no  means  a  dominant 
characteristic  of  the  Dutch  ;  they  speak  little  and  laugh  lees.  But 
their  appearance  and  expression  give  a  poor  indication  of  their  ster- 
ling qualities.  Their  general  sincerity  and  uprightness  are  evident  to 
every  one  whose  own  respectability  gains  him  admission,  on  terms 
of  familiar  intercourse,  to  the  respectable  circles  of  Dutch  society. 

Bibliography.— The  first  place  In  a  bibliogiapliy  of  Holland  la  due  to  tlie  Arge- 
mfeneS(a(i!/iet  can  iVt(/«Viiric/(Lcyden, 1st  part,  1870, 2d  part,1873).o  work  olmnch 
vaster  compass  than  is  indicated  by  its  title,— con^ibting.  as  it  docs,  of  separate 
articles  on  evciy  scientific  aspect  of  the  country,  contilbuted  by  (.peclalista  of 
high  authority.  The  geodetic  portion,  for  example,  is  furnished  by  J.  H.  A. 
Kuijper  ;  Dr  H.  Ilartogh  Hcysvan  Zoutcvecn  treats  of  the  soil,  rivers,  islands,  Ac., 
the  geology,  and  the  fauna-,  the  flora  is  described  by  Pjufessor  Hugo  de  Vries. 
Dr  C.  M.  van  der  Sande  Lacosta.  and  Professor  W.  F.  R.  Suriiigar;  the  meteoro- 
logy Is  by  Professor  C.  H.  D.  Duys  Ballot,  the  account  of  the  provinces  and 
communes  by  Professor  S.  Visseiing,  and  the  vital  stati-stics  by  M.  von  Banm- 
hauer.  As  supplements  to  this,  their  gi-catest  work,  the  Government  Society  for 
Statistics  also  publish  Btjdragen  en  Mededeelivgm  voor  die  Stat,  van  liet  Hon.  der 
Nederlanden;  Siaatkiindtg  en  .^aathuiihoudkundig  Jaayboekje\  and  Stat.  Jaar- 
boek  toor  het  Kon.  der  Nederland^n.  The  following  arc  convenient  manuala: — 
Dr  A.  A.  van  Heusden.  Ilaiidloek  der  Aafdrijkskunde.  dr .  van  het  Kon.  der 
Nederlanden,  Haarlem.  18CCi  J.  Kuijper.  ^ederland,  zijne  J'ropinrien  en  Kolonien, 
Leeuwarden,  1878,  Rijkens,  Aardrijktkunde  ran  Nederland,  Groningen,  1879; 
M.  H.  J.  Plontenga.  MitUaire  Aardrijkikunde  tan  Aederland,  new  ed.,  1880; 
J  Craandijk  and  P  A.  Schipperus,  Sebelsen  met  pen  en  pollood,  Haarlem, 
1874,  The  excellent  works  of  W,  C  A.  Staring— Zl«  Dodem  ran  Nederland,  Haar- 
lem, 1856-00;  Naluurkunde  en  Volkavtvt  tan  Xedetland.  Amsterdam,  1870; 
and  Voormaals  en  thans.  Haarlem.  1877— arc  of  a  more  descriptive  cast.  For 
the  fauna  and  flora  of  the  counlry  the  rcodcr  may  consult  Professor  Schlegel. 
Le  dieren  van  Nederland,  Haarlem .  1802;  C.  A.  J.  A.  Oudemaiis,  Os  Flora  van  Heda- 
land,  Haarlem,  1871-74  ;  Van  Hulls.  Ifeerlandi  Hanlenscliat,  Croii.,  1855.  Among 
tho  more  recent  of  foreign  publications  in  rcgaid  to  Holland  the  followlntr 
rank  high  ■— Alph.  Esquiros.  La  Keei-fande  et  la  rie  J/ollandaise,  Paris,  1859 
(English  tran.'.lation,  JJutch  at  Home.  London,  1603);  J.  O.  Kohl,  tteisen  in  den 
Jtiedertanden,  Lclpalc,  1850;  Dr  A.  Wild,  Die  Ktederlande:  ihre  VergangenlieU 
md  Gegemrarl,  Leipsic,  1802;  Henry  Havaid.  in  llollande  Pilloresgue:  Vot/agt 
am  villts  morles  du  Zuiderzee.  Paris.  1874;  Les  Frunliiies  ilenacees,  Paris. 
1870;  and  An  caur  da  Pans,  Paris.  1878;  and  Edmondo  de  Amicn.  Olavda 
(Dutch  translation  by  D.  Lodccsen,  Nederland  en  tijne  beuoners.  Leydcn,  1876). 
The  most  Important  maps  and  atlases  are  tho  topographic  mops  of  the  kliigdoin 
of  the  Netherlands.  Issued  by  tho  Wur  Depaitineiit.  the  Hague.  02  sheeta, 
Ulhogr.  scale  1:50,000;  the  Walenlaals  Kaart  van  Nederland  (1:50,000).  issued 
by  the  Ministry  of  tho  Interior  under  the  supervision  of  P.  Caland  and  H.  Rod! 
de  Loo-  W  C.  H.  Storing's  Geologlselie  Kaart.  executed  by  the  topographical 
oflico  of  the  War  Department  (MOO.OOO);  Kaart  voor  de  Natuurkunde  en 
Yolksvlilfi.  and  Latidbouiekaart  ron  liel  Kon.  der  Nederlanden  (1:200.000);  J. 
Kuijper  (Jenieente  Atlas  van  Nederlani,naar  officieele  bronnen  ontteorpen  (1204 
communal  maps  and  one  large  general  map);  and  Natuur  en  Slaatlmislioudkundigt 
Atlas  van  Nederland.  Tliere  arethree  good  gazctleers.-A.  J.  van  der  Aa. 
Aardritksk.  Woordenboek.GonAa.  1855;  S.  Gille  Hcrlnga,  JJandiroordenboet  vm 
Nederland.  3d  ed.,  Utrecht,  1874;  and  P.  U.  Witkamp  Aardri)kst.  Woorden. 
boek  tan  Nederland,  Thiol,  1871-7G.  (C-  M-  K.) 
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TuB  oldest  inhabitants  of  Holland  of  whom  anything  is 
known  were  of  Celtic  origin ;  so  much  may  be  gathered 
from  scanty  remains  found  in  cairns,  from  a  few  proper 
names,  such  as  Nimeguen  (Nimwegen)  and  Walcheren,  and 
from  the  Druid  altars  found  in  that  island.  In  Caesar's  day 
the  whole  district  between  the  Rhine  and  the  Scheldt  was 
oecupied  by  Belgse,  the  bravest  of  Celts,  while  the  Betaw, 
the  "good  meadow,"  the  Insula  Batavorura,  wtis  peopled 
by  a  portion  of  the  Germanic  tribe  of  the  Chatti,  and  pro- 
vided first  the  stoutest  foes  and  then  the  most  serviceable 
allies  of  the  Roman  empire.  But  if  tho  Batavi  were  the 
rnost  distinguished  of  the  Germanic  tribes  in  the  country, 
tho  "  free  Frisians  "  (see  Frisians),  who  filled  the  whole 
northern  portion  of  it,  were  by  far  the  most  important ; 
in  addition  to  them,  and  mostly  on  the  borderland,  were 
others,  Usipetes,  Bructeri,  Sicambri,  Chamavi,  Eburones, 
and  the  like,  of  whom  we  know  little  but  the  names. 


From  28  to  47  a.d.  a  ctruggle  went  on  between  thi 
Romans  and  the  Frisians,  which  ended  in  the  latter  year  k 
the  complete  reduction  of  the  tribe  by  the  vigour  o 
Domitius  Corbulo ;  the  Batavi  and  Frisians  were  probably^ 
in  the  earlier  days  of  their  connexion  with  Rome,  admitted; 
if  not  to  the  more  honourable  position  of  "socii,"  at  least 
to  the  lower  grade  of  "auxilia,"  their  relation  to  the  empire 
doubtless  varying  from  time  to  time.  This  friendly  state 
of  things  did  not  last  long;  for  iu  70  a.d.  Rome  had  dis- 
missed her  Batavian  cohorts,  and  had  turned  Claudius 
Civilis,  the  ."  Mithridatcs  of  the  West,"  into  a  bitter  foe. 
This  remarkable  patriot  had  served  for  many  years  in  the 
armies  of  Rome,  and  had  learnt  the  secrets  of  the  imperial 
strength  and  weakness.  Taking  advantage  of  the  wrongs 
of  Germans  and  Gauls,  and  skilfully  using  the  divisions 
within  the  empire,  he  displayed  high  statesmanlike  ability, 
while  his  energy  and  success  in  war  placed  him 'in  the 
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rank  of  great  captains.  He  declared  for  Vespasian  against 
Vitellius,  and  grouped  together  Celt  and  Teuton  in  an 
eiFort  to  sweep  the  tyrant  Roman  out  of  Gaul.  At  first 
all  went  well  with  them,  and  the  Romans  were  driven  out 
of  all  modern  Holland,  Belgium,  and  from  the  left  bank 
of  the  Rhine  as  far  as  Alsace.  Then  the  Roman  power 
began  to  assert  itself  once  more.  An  able  general,  Cere- 
filis,  was  sent  into  the  north-west,  and  after  a  chequered 
and  exhaustin;:  struggle,  in  which  both  suffered  greatly, 
the  Batavian  hero  gave  way.  Peace  was  made  on  easy 
terms ;  Civilis  laid  down  arms,  and  the  Batavians  sub- 
mitted and  resumed  their  old  position  towards  Rome.  The 
Bdtavian  island  was  lined  with  forts,  and  became  for  the 
Romans  the  frontier  between  Gaul  and  German ;  much 
as  in  far  later  days  the  Spanish  Netherlands  were  the 
barrier  between  the  Dutch  and  the  French. 

For  a  time  all  was  quiet  on  this  north-western  fron- 
tier, till  late  in  the  3d  century  the  Franks  appeared  (see 
Fka.nks).  In  the  course  of  the  5th  century  the  Salian 
Franks  had  occupied  a  great  part  of  the  Netherlands,  and 
when  Hlodowig  (Clovis)  was  lifted  (481)  on  his  warriors' 
shields,  they  were  possessors  of  South  Holland,  the  Veluwe, . 
Utrecht,  Brabant,  Antwerp,  Limburg,  Li^ge,  Hainault, 
Namur,  and  Luxembourg.  •  After  his  death  (511)  these 
districts  for  the  most  part  belonged  to  the  Austrasian 
kingdom.  Behind  the  Saltans  came  the  Saxons,  who  had 
made  themselves  felt  in  the  Batavian  island  by  the  middle 
of  the  4th  century ;  in  the  course  of  the  5th  and  Gth 
centuries  they  had  settled  firmly  in  Overyssel  and  Drenthe, 
lying  between  the  Frisians  to  the  north  and  the  Franks 
to  the  south.  There  they  shared,  in  alliance  with  the 
Frisians,  the  varying  fortunes  of  that  struggle  against  the 
Frankish  power  which  lasted  400  years,  and  was  ended 
only  by  the  genius  and  persistency  of  Charles  the  Great. 

The  first  Christian  church  in  the  Netherlands  was  founded 
in  the  time  of  Dagobert  I.,  who  had  reduced  the  Frisians 
and  Saxons  at  the  town  of  \YiItenberg,  afterwards  Utrecht, 
between  C22  and  C32.  But  the  true  apostle  of  the  Nether- 
lands was  Willibrord  the  Northumbrian,  first  bishop  of 
that  see  (G95).  He  made  Utrecht  the  centre  from  vhich 
Christian  light  spread  across  a  wide  circle  of  heatheudo.r" : 
and  under  the  protection  of  Pippin  of  Heristal,  the  new 
faith  was  so  firmly  planted  in  those  parts,  that  when 
Willibrord  died  Limburg,  North  Brabant,  Utrecht,  and 
other  districts  ha  1  accepted  the  faith  of  the  Franks.  After 
Willibrord,  Ciiristianity  had  in  that  part  of  Europe  another 
stout  champion.  Wolfram  of  Sens,  who  had  nearly  persuaded 
the  Frisian  king,  Eadbod,  to  be  a  Christian  ;  and  lastly 
in  755,  St  Boniface,  "the  apostle  of  the  Germans,"  was 
martyred  at  Dokkum  in  Friesland  while  preaching  among 
the  heathen.  Towards  the  eud  of  the  century  the  stern 
raethols  of  Charies  the  Great  completed  the  conversion  of 
the  Netherlands. 

As  an  integral  part  of  the  Frankish  empire,  the  land 
under  Charles  and  his  immediate  successors  was  divided 
into  „"  landschafts  "  and  "  gaus,"  ruled  over  by  dukes  and 
counts,  by  the  side  of  whom  the  church  also  asserted  her 
territorial  rights.  Hence  sprang  the  dukedom  of  Brabant, 
the  countships  of  Flanders,  Holland,  Guelderland,  and  the 
bishopric  of  Utrecht;  and  these,  under  the  later  Carolings, 
were  independent  in  all  but  the  name.  Ecclesiastically  the 
northern  portion  of  the  Netherlands,  with  South  tlolland 
and  part  of  Zealand,  was  under  the  bishop  of  Utrecht; 
while  the  eastern  di.stricts  were  under  the  Saxon  bishops 
of  Miinster  and  Osnabriick,  and  the  southern  parts  under 
the  Frankish  bishops  of  Cologne,  Li^ge,  and  Doornick. 
T'je  original  dukedoms  were  subdivided  politically  into 
■»i>.nt8l  ips,  and  geographically  into  gaus;  each  gau  had 
a  chief  town,  girt  with  a  wall,  wherein  count  and  judges 
■wlministered  justice  ;  such  towns  were  also  marketplaces. 


These  districts  were  again  subdivided  into  marks  or  villages, 
each  with  its  headman,  who  acted  as  judge  in  lesser  and 
local  cases.  These  gaus  were  Frisian  in  the  north,  Saxon 
in  the  middle  (about  Drenthe,  &c.),  and  Frankish  in  the 
south. 

In  the  great  partition  of  Verdun  (843),  Lothar,  eldest 
son  of  Louis  the  Pious,  became  lord  of  North  Brabant  (as 
it  is  now  called),  Guelderland,  Limburg,  and  all  modem 
Belgium ;  Charles  tho  Bald  got  Flanders  and  part  of 
Zealand,  while  Louis  the  German  had  whatever  lay  on  the 
right  bank  of  the  Rhine  :  this  district  (called  Lotharingia 
in  the  days  of  his  son  Lothar  II.)  thus  becanie  a  border- 
land between  Gaul  and  Germany.  When  Lothar  II.  died 
without  heirs  in  8G9,  his  uncle  Charles  the  Bal  1  got  all  the 
northern  Netherlands,  with  Friesland ;  but  the  Mersen 
agreement  (870)  redistributed  thcjo  lands, — to  Louis  the 
German  the  districts  south  of  the  present  Zuyder  Zee, 
including  Utrecht  and  the  Veluwe  ;  to  Charles  the  Bald, 
Holland,  Zealand,  and  modern  Belgium,  Eventually  in 
879  Louis,  son  of  Louis  the  German,  got  these  districts 
also.  In  912  they  accepted  Charles  the  Simple  of  Franco 
as  overlord;  in  &24  Henry  I.  brought  them  again  under 
German  lordship;  afterwards  Otto  the  Great  granted  them 
as  a  fief  to  his  brother  Bruno,  archbishop  of  Cologne,  who, 
dividing  the  land  into  Upper  and  Lower  Lotharingia,  set 
Gottfried,  count  of  Verdun,  over  the  latter  as  duke,  and 
himself  took  the  title  of  archduke.  Thus,  during  this 
period,  the  Netherlands  from  843  to  8G9  were  a  part  of 
Lotharingia  (as  it  came  to  be  called) ;  from  8C9  to  870 
they  were  vnder  French  lordship,  from  870  to  879  partly 
French  partly  Gcr.Tian-  "-om  879  to  912  altogether  Ger- 
man, from  912  to  92  Trencft  again,  and  finally  after 
924  German. 

Throughout  ttiis  time  the  country  was  swamp  below  and 
woodland  above ;  and  though  much  forest  was  cleared 
from  time  to  time,  it  was  still  a  ditiicult  tangle,  with  little 
communication  except  down  the  rivers  and  by  the  old 
Roman  roads.  Yet,  backward  as  they  were,  the  Nether- 
lands were  rich  enough  to  attract  tho  Northmen,  who 
ravaged  tho  shores  and  river  sides,  and  carried  with  them 
southward  many  a  willing  Saxon  and  Frisian  warrior. 
Under  Louis  the  Pious  they  got  firm  footing  on  the  coast, 
ar.d  received  the  district  from  Walcheren  up  to  tho  Weser 
as  a  group  of  fiefs  under  the  emperors  ;  they  even  took 
and  sacked  Utrecht;  In  873  Rolf,  founder  of  Normandy, 
seized  Walcheren;  in  880  the  Northmen  took  Nimcguen, 
and  spread  up  the  left  bank  of  tho  Rhine  as  far  as  Cologne  ; 
in  the  chapel  of  the  Great  Charles  at  Aix  they  stabled  horses 
and  held  iieathon  revel,  till  bribed  to  withdraw  by  Charles 
the  Fat.  Their  great  leader  Siegfried  had  the  emperor's 
daughter  to  wife,  with  lands  in  Friesland  ;  ho  was  willing 
to  becon.e  a  Christian,  though  this  put  no  "stop  to  his 
demands  ;  "as  the  lands  granted  him  hitherto  produced  no 
wine,"  ho  demanded  also  Rhine  towi.s  and  di.-tricts  for  the 
sake  of  their  vintages.  His  fatliui-inlaw,  however,  sent 
instead  men  to  murder  him.  and,  this  being  done,  tho  lord- 
ship of  the  Northmen  in  the  Netherlands  came  to  an  end. 
'ihe  etiect  of  these  viking  incursions  on  Frankish  feudal- 
ism was  great.  "  Eighty  years  of  plunder  and  murder," 
says  Gerlache  (Essal  eur  les  t/randes  £j>oqiies,  p.  94), 
"  had  turned  the  fields  into  a  wilderness ;  the  towns  rose 
like  oa-ses  in  the  desert;  the  wealth  of  the  monasteries 
perished  ;  the  people  were  either  shun  with  the  sword  or 
had  taken  to  the  sword  as  robbers  ;  all  the  elements  of 
political  life,  kingship,  nobility,  clergy,  were  confounded 
together,  and  every  tie  of  civil  aooiety  relaxed."  The  im- 
poverished natives  took  refuge  under  the  nobles,  whose 
power  made  great  advance.  Now  arose,  too,  a  now  title 
of  nobUity,  that  of  margrave, — each  margrave  being  bound 
to  defend  a  piece  of  frontier,  receiving  in  return  an  almost 
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complete  indepeadence  ;  such  was  tlie  marquis  of  Antwerp, 
who  guarded  the  mouth  of  the  Scheldt.  The  towns  also 
liecame  as  sanctuaries  against  the  ravager  ;  the  serf  who 
took  refuge  there  presently  became  free ;  the  burghers 
began  to  trade,  and  found  encouragement  in  their  traffic 
even  from  the  Northmen  themselves. 

Thus  the  whole  district  came  to  be  covered  with  uros- 
l)erou3  tawns;  it  was  also  divided  into  independent  jord- 
shipa,  among  which  the  countship  of  Holland,  as  it  soon  after- 
wards was  called,  was  the  most  prominent  and  important. 
The  title  "  count  of  Holland  "  does  not  appear  in  history 
till  the  11th  century.  In  the  latter  part  of  the  9th  cen- 
tury there  was  a  certain  Count  Dirk,  to  whom,  early  in  the 
10th,  Charles  the  Simple  granted  the  abbey  of  Egmond 
,  near  Alkmaar.  Of  his  history  almost  nothing  is  known  ; 
he  was  dead  before  9-42,  as  there  exists  still  a  document 

Dirk  II.  of  that  year  signed  by  Dirk  II.  Dirk  II.  was  a  man 
of  weight ;  he  got  for  his  younger  sob  the  archbishopric  of 
Treves,  and  Arnulf  his  elder  son  married  a  kinswoman  of 
the  emperor  Otto  II.  He  himself  received  in  983  a  broad 
district,  that  now  covered  by  the  Zuyder  Zee,  from  Tesel  to 
the  north,  and  the  mainland  southward  down  to  Nimeguen. 
He  died  in  988 ;  and  Arnulf  was  count  till  993.     His  son, 

Dirk  III.  Dirk  III.,  a  boy,  on  his  accession  found  things  in  great 
confusion ;  the  fiefs  held  under  France  were  gone,  and 
much  besides.  But  the  young  count  was  full  of  vigour, 
and  grew  at  last  so  strong  that  in  1018  the  emperor 
ordered  the  duke  of  Nether  Lotharlngia  to  crush  him. 
Dirk,  however,  completely  defeated  his  assailant,  and.  not 
only  retained  the  disputed  lands  and  powers,  but  added 
thereto  Bodegrave,  the  Merwede,  and  Swammcrdam,  as 
fiefs  of  the  church  at  Utrecht.  It  is  here  that  the  true 
history  of  Holland  begins  ;  for  Dirk  III.  now  firmly  settled 
himself  in  this  district,  and  became  lord  of  the  rich  wood- 
laud  ("Holt-land,"  i.e.,  Holland)  on  the  Rhine  and  Meuso. 
Having  also  subdued  the  Frisians  and  set  his  brother  over 
them,  lie  next  went  on  pilgrimage  to  Jerusalem,  and  after 
his  return  in   1034  ruled  in  peace  till  his  death  in  1039. 

Dirk  rv.  His  son,  Dirk  IV.,  was  also  a  man  of  vigour ;  he  began  the 
long  strife  with  the  counts  of  Flanders  as  to  the  lordship 
over  Waleheren  and  the  other  islands  of  Zealand ;  ths 
quarrel  was  important,  as  dealing  with  the  borderland 
between  French  and  German  overlordship.  This  strife, 
which  lasted  400  years,  did  not  at  first  break  out  intj 
actual  warfare,  because  both  Dirk  and  Baldwin  V.  of 
Flanders  had  a  common  danger  iu  the  emperor  Henry  III., 
who  in  104C  occupied  the  lands  in  dispute;  but  whilj 
other  opponents  gave  in,  Dirk,  after  the  manner  of  his 
house,  stood  out,  and  in  the  winter  of  1047  with  lis 
light  boats  took  the  imperial  fleet,  ruined  the  imper  al 
army,  and  dictated  his  own  terms.  In  1049,  in  a  fresh 
contest  with  the  bishop   of  Utrecht  and  his  allies,  Dirk 

rioru  I.  met  with  his  death  at  Dort.  His  brother,  Floris  I.,  suc- 
ceeded, and  carried  on  the  quarrel;  in  lOGl  he  was  slain 
on   the  battlefield,   after   having  won    a   decisive   victory 

»iik  V.  over  the  bishop.  His  son,  Dirk  Y.,  was  a  child,  and  the 
neighbouring  princes  thought  the  end  of  the  house  of 
Holland  at  hand ;  and  though  the  boy  had  stout  friends, 
especially  Robert  "  the  Frisian,"  who  had  married  his 
widowed  mother,  his  prospects  were  at  first  very  gloomy. 
The  battle  of  Cassel,  however,  in  1072,  in  which  Robert 
tho  Frisian  defeated  Philip  of  France  and  Richilda  of 
Flanders,  secured  his  possessions  for  Dirk,  vho  henceforth 
saw  letter  days,  and  ruled  in  peace  till  his  death  in  1091. 

Florie  U.  His  son,  Floris  II.,  the  Fat,  had  also  peace,  and  at  his 
death  in  1122  left  Holland  in  great  prosperity.     His  widow. 

Dot  VI.  Petnmilla  of  Saxony,  governed  for  her  young  son  Dirk  VI., 
and  continued  the  joint  resistance  of  Holland  and  Saxony 
to  the  Franconian  emperors.  But  when,  on  the  death  of 
Henry  V.,  Lothnir  of  Saxony  became  emperor,  this  quarrel 


came  to  an  end,  and  the  fortunes  of  the  Iiouse  of  Holland 
rose  greatly;  the  Frisian  Ostergow  and  Westergow  were 
transferred  from  the  bishop  of  Utrecht  to  Count  Dirk  iu 
1125.  The  Hohenstaufen,  on  the  contrary,  favoured  tho 
bishop,  and  gave  back  the  two  "  gows " ;  and  thus,  with 
gain  and  loss,  Dirk  VI.  ruled  till  he  died  in  1157.  It 
was  in  his  time  that  Holland  sent  out  her  first  colonists; 
incited  by  Adolf  of  Holstein  and  Albert  the  Bear  of  Bran- 
denburg, Hollanders  settled  on  the  Elbe  and  the  Havel, 
and  by  their  skill  in  reclaiming  marshlands,  and  their 
thrift  and  vigour,  created  a  flourishing  district  out  of  a 
^*aste  of  wood  and  water, 

Floris  IIL,  the  next  count,  allied  himself  with  Frederick 
Barbarossa,  thus  reversing  the  traditional  policy  of  his 
house.  He  was  less  fortunate  than  Iiis  falhera ;  the  count 
of  Flanders  carried  off  a  slice  of  his  territory  ;  ho  scarcely 
held  his  own  against  West  Friesland  and  Groiiingen  ;  his 
reign  was  marked  by  the  great  flood  of  1170,  which  swept 
over  Holland,  Friesland,  and  Utrecht,  and  helped  to  form 
the  Zuyder  Zee.  Later  in  life  Floris  followed  the  emperor 
on  crusade,  and  soon  after  the  death  of  the  latter,  perished 
in  1190  of  pestilence  at  Aotioch,  His  son.  Dirk  VII.,  Dirk 
had  a  stormy  time,  losing  rather  than  gaining  ia  the  long-  ^'^ 
run.  He  died  in  1203,  leaving  an  only  daughter,  Ada, 
with  whom  came  up  the  question  as  to  female  succession 
to  a  male  fief.  Zealand  mainly  dodared  for  William,  the 
late  count's  brother,  while  Holland  went  with  Ada ;  by 
1206,  however,  William  had  beaten  down  all  opposition, 
and  was  undisputed  count.  He  sided  with  the  emperor  Willit« 
Otto  IV.,  and  was  present  at  Bouvines  (1214),  where'- 
Philip  Augustus  crushed  tho  allied  forces  of  Otto,  John  of 
England,  Flanders,  Holland,  and  Brabant.  Soon  after  this 
William  changed  sides,  and,  attaching  himself  to  Philip 
Augustus,  accompanied  Louis  to  England.  After  King 
John's  death  he  joined  the  fourth  crusade,  in  which  his 
men  distiaguished  themselves  greatly  at  the  siege  of 
Damietta  in  1219.  Returning  thenoe  he  reigned  in  peacK 
till  his  death  in  1224.  His  reign  is  notable  by  reason  of  the 
civic  charters  he  granted, — ona  to  Geertruidenbergin  1213, 
another  celebrated  one  to  Middelburg  in  Zealand  in  1217. 
These  charters  were  the  models  on  which  later  ones  were 
framed ;  they  secured  the  existing  liberties  of  towns,  gave 
tho  burghers  the  right  of  being  ruled  by  law,  and  estab. 
lished  equal  justice  within  the  walls. 

William  was  succeeded  by  Floris  IV.,  murdered  at  Corbie  Floris 
in  1235  ;  his  son,  William  II.,  was  a  man  of  mark.  Pope  LY- 
Innocent  IV.  having  deposed  Frederick  II.,  and  wanting  a  ,,  "" 
prince  to  i  -i  up  against  the  Hohenstaufen,  thought  that  the 
young  count  of  Holland  might  serve,  and  accordingly  had 
him  elected  king  of  the  Romans  by  an  assembly  composed 
chiefly  of  German  ecclesiastics.  H^  took  Aix-la-Chapelle, 
and  was  there  crowned  king  in  1248 ;  r.nd  after  Frcderick'K 
death  in  1250  he  had  a  considerable  party  in  Germany. 
His  foreign  ambitions  were,  however,  crossed  by  troubles 
at  homo,  and  before  he  received  the  imperial  crown  he 
perished  in  West  Friesland,  going  down,  horse  and  armour, 
through  the  ice.  It  was  he  who  fixed  the  seat  of  govern- 
ment at  the  Hague.  His  successor  was  Floris  V.,  a  babe. 
The  father  had  been  a  young  man  of  unusual  promise, 
ruined  by  German  politics;  the  son  was  destined  to  play  a 
considerable  part  in  Netherland  history.  Hitherto  Holland 
had  dealt  only  with  smaller  neighbours,  Flanders,  Fries- 
land, Utrecht,  or  Guelderland  ;  henceforward  she  takes  part 
in  European  questions,  interfering  in  the  great  strife  be- 
tween Edward  L  of  England  and  France.  For  when  he 
came  of  age  Floris  allied  himself  closely  with  the  English 
king,  and  secured  great  trading  advantages  for  his  people ; 
the  staple  of  wool  was  placed  at  Dort,  and  the  Hollanders 
and  Zealanders  got  fishing  rights  on  the  English  coast. 
To  ba'anee  the  power  of  the  nobles,  which  more  and  more 
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took  the  form  of  oppresaiou,  lie  also  granted  charters  to 
towns  (notably  to  Amsterdam),*  and  forwarded  their 
growth.  In  1296,  finding  that  Edward  of  England  was 
dealing  with  his  rival  of  Flanders,  Floris  joined  Philip 
the  Fair  of  France ;  but  this  act  and  his  severities  towards 
the  nobles  led  to  a  conspiracy,  to  which  he  fell  a  victim; 
the  burghers  and  people,  who  knew  him  to  be  their  best 
friend,  took  such  vengeance  on  his  slayers  as  permanently 
reduced  the  power  of  the  nobles. 

John  I.,  his  son,  was  in  England  when  his  father  was 
murdered;  he  was  a  feeble  boy  in  body  and  mind,  married 
to  the  daughter  of  Edward  I.  His  reign  was  a  struggle 
between  Zealand,  led  by  Wolfart  van  Borselen,  and  Holland, 
guided  by  John  of  Avenues,  the  young  count's  guardian 
?,nd  next  heir.  In  1299  Van  Borselen  was  killed  by  the 
Hollanders,  and  soon  after  Count  John  died.  John  of 
Avennes  was  at  once  recognized  as  count  by  the  Hollanders, 
nnd  with  John  I.  ended  the  first  line  of  counts,  after  a  rule 
of  nearly  400  years.  Europe  has  perhaps  never  seen  an 
abler  series  of  princes  ;  excepting  the  last,  there  is  not  one 
weak  man  among  them  ;  they  were  ready  fighters,  brave 
crusaders,  handsome  well-built  persons,  with  high  chival- 
rous gifts  tainted  with  corresponding  chivalrous  vices ;  they 
were  all  ready  to  advance  the  commerce  of  the  country ; 
they  were  the  friends  of  the  people,  the  supporters  of  the 
growing  towns.  They  made  their  marsh  lauds  fertile,  and 
raised  Holland  to  be  a  companion  of  kings. 

During  this  time  Holland  became  independent  of  the 
imperial  authority.  The  fragments  of  Nether  Lorraine, 
Holland,  Guelderland,  Utrecht,  Brabant,  and  Flanders  paid 
little  heed  to  their  nominal  lord ;  Holland  especially,  so 
far  from  the  centre  of  the  empire,  so  nearly  forgotten  in 
the  greater  troubles  of  Italy  or  Switzerland,  was  left  to 
herself.  She  made  her  own  laws,  impo»ed  river-dues  (a 
recognized  imperial  right),  named  her  own  officers,  held 
high  court  of  justice,  coined  money,  made  peace  or  war 
at  will.  Even  the  de  jure  authority  of  the  empire  over 
Holland. is  a  matter  of  doubt,  much  debated  by  publicists 
Coostitu-  and  historians.  The  independent  development  of  the 
tion  of  country  took,  as  we  have  said,  a  municipal  form  ;  and  as 
the  constitutions  of  her  cities  have  throughout  afi"ected  her 
history,  they  demand  some  consideration.  Before  the  14  th 
century  there  were  in  Holland  no  estates,  nor  any  general 
political  life;  the  count  was  all  powerful.  Over  the  country 
districts  he  set  his  "baljews"  or  bailiffs,  and  in  towns  and 
vUlages  his  "schouts"  or  local  judges.  In  the  13th  cen- 
tury, when  any  greater  matter  had  to  be  discussed  in  a 
oity,  all  citizens  were  summoned  by  ring  of  the  great  bell 
to  the  public  square,  and  there  decided  the  question  by 
democratic  vote.  Justice  was  administered  "  by  a  man's 
peers,"  according  to  the  Saxon  code  in  the  east,  the  Frisian 
in  the  north,  and  the  Frankish  or  Salian  in  the  south, — 
each  district  having  also  its  several  uses  or  customs.  Taxa- 
tion for  the  count's  benefit  was  styled  his  "beden"  or 
prayer  for  supplies,  and  fell  chiefly  on  the  towns.  And 
as  the  towns  paid  most,  and  were  generally  built  on  the 
count's  lands,  they  claimed  his  protection,  receiving  charters 
and  liberties  from  him  in  return  for  their  dues  and  levies  of 
men.  In  time  the  vague  civic  democracy  gave  place  to  an 
oligarchical  government.  While  the  Flemish  towns  wore 
opposed  to  their  feudal  lord,  in  the  north  it  was  the  other 
way  ;  the  counts  of  Holland  were  with  the  cities  against  the 
other  classes  of  society.  Consequently,  though  the  Dutch 
towns  began  later,  they  in  the  end  enjoyed  far  more  steady 
prosperity  than  their  southern  neighbours.  Thus  under 
William  II.  and  Floris  V.,  Dort  and  Delft,  Haarlem, 
Alkmaar,  Middelburg,  Leyden,  Schiedam,  and  others  began 
their  prosperous  career.  Each  of  these  cities  was  at  first 
ruled  by  thA  count's  "schepenen"  or  judges,  sujiportcd  by 
couruuHorj,  one  from  each  quarter  of  the  town,  from  whom 
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sprang  the  title  of  burgomaster,  by  which  they  becann 
known  in  later  days.  The  "  schepenen  "  administered  jus» 
tice,  while  the  councillors  or  burgomasters  attended  to  civil 
affairs,  and  by  degrees  threw  the  judges  into  the  back- 
ground. Peace  and  defence  were  entrusted  to  a  local 
militia,  armed  with  the  cross-bow.  Dort  was  the  earliest 
of  these  prosperous  towns ;  it  enjoyed  a  very  strict  staple- 
right  ;  the  commerce  of  the  northern  districts  was  com- 
pelled to  pass  through  its  market.  Two  centuries  later 
eame  the  prosperity  of  Amsterdam,  and  with  it  the 
European  fame  of  Dutch  butter  and  cheese ;  then  the 
wealth  arising  from  the  herring-fishery,  of  which  the  centre 
was  Enkhuysen.  In  the  14th  century  the  chief  towns  had 
joined  the  Hansa,  and  though  that  exclusive  body  in  the 
15th  century  ejected  them,  they  far  more  than  recovered 
tlie  loss  of  their  trade  through  the  newly  opened  worlds  of 
India  aud  America. 

When  John  of  Avenues  succeeded  in  1299  as  first  count  Joliti  <\ 
of  the  house  of  Hainault,  the  Hollanders  were  willing  to  Avenne* 
receive  him,  the  Zealanders  not ;  and  a  long  struggle  be- 
tween the  provinces  ensued.  In  1301  he  coerced  Utrecht 
into  alliance,  and  got  the  bishopric  for  his  brother  Guy. 
In  1304  the  Flemings  were  driven  out  of  Holland,  asd 
John  II.  was  for  a  few  months  real  lord  of  the  county. 
He  died  that  year,  and  was  succeeded  by  his  son  William  WiUit> 
III.,  "the  Good"  (1304-1337),  who  made  peace  withUL' 
Flanders  in  1323,  settled  the  outstanding  quarrel  between 
Holland  and  Zealand,  united  the  Amstelland  aud  its  city 
Amsterdam  to  his  territories,  encouraged  civic  life,  and 
developed  the  resources  of  his  country.  He  also  entered 
into  close  relations  with  the  states  of  Europe,  having 
married  Johanna  of  Valois,  niece  of  the  French  king ;  in 
1323  the  emperor  Louis  the  Bavarian  wedded  his  daughter 
Margaret,  and  in  1328  his  third  daughter,  Philippa  of 
Hainault,  was  given  to  Edward  III.  of  England.  William 
III.  was  in  all  respects  a  great  prince,  and  an  acute  states- 
man. In  1337  he  died,  and  was  succeeded  by  his  son 
William  IV.,  who  was  killed  fighting  against  the  Frisians  WUlia 
in  1345.  He  left  no  children,  and  the  question  as  to  the  '^•' 
succession  now  brought  on  Holland  a  time  of  violent  civil 
commotions.  The  county  was  claimed  by  Margaret, 
William's  eldest  sister,  as  well  as  by  Philippa  of  Hainault, 
or,  in  other  words,  by  Edward  III.  of  England.  Margaret  Mars«i 
eventually  succeeded,  siding  with  the  older  nobles,  and 
being,  therefore,  not  well  received  by  the  towns.  These 
are  the  days  in  which  came  up  the  famous  parties  of 
"Kabbeljaus"  and  "Hoeks,"  the  "Cods"  and  the' 
"Hooks,"  the  fat  burgher  fish  and  the  sharp  steel-pointed 
nobles  who  wanted  to  catch  and  devour  them.  After  much 
buffeting  and  many  changes  of  fortune,  Margaret  resigne*" 
her  lordship  in  1349  in  favour  of  her  second  son  Williac 
but  again  resumed  it  in  1350.  Then  the  struggle  between 
nobles  and  cities  broke  into  open  war.  Edward  III.  camfr 
to  Margaret's  aid,  winning  a  sea  fight  ofl'  Veere  in  1351  ; 
a  few  weeks  later  the  Hooks  and  the  English  were  defeated 
by  William  and  the  Cods  at  Vlaardingen — an  overthrow 
which  ruined  Margaret's  cause.  She  made  peace  with  her 
son  in  1354,  and  died  two  years  later.  He,  however, 
shortly  after  fell  mad  ;  so  that  in  1358  the  Hooks  had  to 
call  in  his  younger  brother,  Albert  of  Bavaria,  to  be  stadt- 
hoMer  or  "  ruwaard"  in  his  stead  ;  he  ruled  well,  and  re- 
stored some  order  to  the  land.  In  the  latter  part  of  his 
life  he  went  over  to  the  Cods,  a  step  which  led  to  another 
outbreak  of  civil  war  which  lasted  until  139'5.  In  140i 
he  died,  and  was  succeeded  by  his  son  William  VI.  who 
upheld  the  Hooks  with  all  his  power,  and  secured  their 
ascendency.  Ho  died  in  1417,  leaving  only  a  daughter, 
Jacoba  (or  Jacqueline),  wife  of  John  of  Franco,  who  died 
that  same  year.  Again  was  Holland  rent  with  civil  strife 
the  Hooka,  as  before,  readily  accenting  a  female  sovereigni 
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^vLilc  tlic  Corls'dcclarod  for  John  of  Lii5ge.  '  Jucoba  was 
granddaughter  of  Philip  of  Burgundy,  who  behaved  very  ill 
towards  her;  her  romantic  and  sad  life  baa  rendered  her 
the  most  picturesque  figure  in  all  the  history  of  Holland; 
she  struggled  long  agaiust  her  powerful  kinsfolk,  nor  did 
she  know  happiness  till  near  the  end  of  her  life,  when 
she  abandoned  the  unequal  strife,  and  found  repose 
with  Francis  of  Borselen,  ruwaard  of  Holland,  her  fourth 
husband.  Him  Philip  the  Good  of  Burgundy  craftily 
seized,  and  thereby  in  1433  Jacoba  was  compelled  to 
cede  her  rights  over  the  counties  of  Holland,  Zealand, 
Friesland,  and  Hainault.  Consequently,  at  her  death 
in  143G,  as  she  left  no  childien,  Philip  seized  on 
all  her  lands.  He  already  held  much  of  the  Nether- 
lands; he  had  inherited  Flanders  and  Artois,  had  bought 
Namur,  had  seized  Brabant,  with  Liniburg,  Antwerp,  and 
Jfcchlin;  he  now  got  Holland,  Zealand,  and  Hainault,  with 
a  titular  lordship  over  Friesland  ;  a  few  years  later  he  be- 
came lord  also  of  Luxembourg.  By  this  incorporation  with 
Jio  possessions  of  the  house  of  Burgundy,  the  commercial 
and  artistic  life  of  Holland  was  quickened,  but  political 
liberties  suffered;  for  the  rule  of  the  "good  duke"  was 
far  from  being  good.  It  was  a  time  of  luxury  and  show, 
of  pageants  aud  display,  of  the  new  and  brilliant  Order 
iif  the  Golden  Fleece  (1430),  and  of  the  later  days  of 
feudalism,  with  all  its  brilliancy,  corrujition,  and  decline  in 
the  presence  of  the  new  monarchical  spirit  of  Europe. 
Duke  Philip  on  his  accession  declared  that  the  privileges 
and  constitutions  of  Holland,  to  which  he  had  taken  oath 
as  ruwaard  for  Jacobaj  should  be  null,  unless  he  chose  to 
con.'irm  them  as  count.  From  that  moment  till  the  latter 
part  of  the  next  century  the  liberties  of  the  Netherlands 
were  treated  with  contempt.  Holland,  however,  at  first 
itaterial  contented  herself  with  growing  material  prosperity  :  her 
f^  herring  fishery,  rendered  more  valuable  than  ever  by  the 
'^'  *■  curing  process  discovered  or  introduced  by  Beukelzoon, 
brought  her  fresh  wealth ;  and  her  fishermen  were  un- 
consciously laying  the  foundations  of  her  maritime  great- 
ness. It  was  in  the  days  of  Duke  Philip  that  Lorenz 
Kostcr  of  Haarlem  contributed  his  share  to  the  discovery  of 
printing ;  the  arts  and  learning  of  the  Renaissance  began 
to  flourish  greatly.  The  Burgundian  dukes  rivalled  their 
contemporaries  the  Medici ;  under  them  grew  up  the 
Fleniish  school  of  painters,  headed  by  the  Van  Eycks  and 
Memling;  architecture  advanced  as  stately  churches  and 
town-houses  were  built ;  the  dukes  collected  priceless  manu- 
jcripts,  founded  libraries,  and  encouraged  authors.  But 
this  speedy  growth  in  art  and  letters  belonged  more  to 
Flanders  and  Brabant  than  to  Holland  or  Zealand. 

In  short,  throughout  the  Burgundian  time  Holland  plays 
but  an  insignificant  part ;  and  it  may  merely  be  remarked 
that  the  friendship  of  the  dukes  for  the  nobility  did  that 
class  more  harm  than  their  hostility  to  civic  liberties  hurt  the 
towns ;  for  the  lavish  waste  of  Philip's  court  impoverished 
the  nobles,  and  the  wars  of  Charles  destioyed  (them. 
After  their  days  the  Netherlands  nobility  were  never  again 
powerful  The  church  also  suffered  :  it  was  enriched  and 
corrupted  by  Philip,  aud  was  consequently  very  loyal  to 
him  ;  but  his  favour  instead  of  strengthening  it  made  the 
Pieformatiou  necessary.  The  cities,  though  oppressed  and 
heavily  taxed,  grew  stronger ;  and,  when  Duke  Charles 
perished  at  Nancj',  they  at  once  stood  out  for  their  rights, 
and  obliged  his  sole  heir  the  duchess  Mary,  not  unwillingly, 
to  grant  them  the  "  Great  Privilege  "  of  March  1477,  which 
affirmed  the  power  of  the  cities  and  provinces  to  hold  diets, 
and  reserved  to  the  estates  a  voice  in  the  declaration  of  war, 
and  authority  to  approve  of  the  choice  she  might  make  of 
a  husband.  It  was  declared  that  natives  alone  might  hold 
high  office  ;  no  new  taxes  should  be  laid  without  the 
appro%'al   of  the  estates ;    one  high  court  of  justice    was 


established  for  Holland,  Zealand,  and  Friesland  ;  the  Dutch 
language  was  made  official.  Thus  came  to  an  cud  the 
centralizing  despotism  of  the  Burgundian  dukes.  This, 
period  is  also  remarkable  for  a  reconstruction  of  the 
civic  government,  and  for  the  appearance  of  the  Stales 
General,  first  summoned  'by  Philip  the  Good.  In  the 
states  of  Holland  many  nobles  sat  in  person,  though  they 
had  but  one  collective  vote.  At  first  all  towns,  larger  and 
smaller,  also  sent  representatives,  but  after  a  time  the 
smaller  ceased  to  appear,  and  only  such  larger  cities  as 
Dort,  Haailcm,  Leyden,  Amsterdam,  Gouda,  were  rcjire- 
sented,  each  having  one  vote.  The  president  was  the 
"  advocatus,"  or  "  vogt,"  of  the  country,  afterwards  styled 
"  the  pensionary,"  an  officer  regarded  as  the  champion  of 
the  estates  against  the  counts.  In  Zealand  and  elsewhere, 
clergy,  nobles,  and  cities  .sat  separately,  each  order  having  a 
single  vote.  The  estates,  under  the  Burgundians,  had  little 
power;  they  could  not  even  control  the  taxation.  Duke 
Philip  in  1464  summoned  them  to  meet  him  at  Bruges, 
and,  though  some  of  the  more  distant  held  aloof,  the 
majority  obeyed.  These  States  General,  however,  expressed 
no  national  feeling  or  union  of  the  provinces  :  that  was  a  far 
later  state  of  things. 

After  Mary  of  Burgundy  had  granted  the  Great  Privi 
lege,  the  provinces  warndy  supported  her  against  Louis 
XL;  they  approved  her  union  with  Maximilian  of  Austria  in  Maxf 
August  1477,  though  it  brought  them  no  rest;  for  the  old  niilianj 
parties  still  survived,  and  Hooks  and  Cods  fought  savagely  ""^'"*- 
in  almost  every  town.  Maximilian  had  allied  himself  with 
the  Cod.=!,  and  the  Hooks  were  defeated  at  Leyden  and 
Dort,  and  finally  in  their  last  stronghold,  Utrecht,  of  which 
city  the  archduke  was  made  temporal  protector  in  1483. 
Before  that  time  (March  1482)  Mary  of  Burgundy  had 
died,  and  Maximilian,  acting  for  his  son  Philip,  became 
governor  of  the  Netherlands.  After  fresh  Hook  and  Cod 
troubles  at  Haarlem,  he  finally  made  peace  with  France  in 
December  1482,  and  after  the  death  of  Louis  XI.  brought 
the  Flemings  to  complete  obedience  by  the  peace  of  Frank- 
fort in  1489.  The  provinces  were  still  very  uneasy,  partly 
through  the  turbulence  of  the  Hooks,  partly  because  of  tho 
autocratic  character  of  his  rule,  and  partly  through  the  so- 
called  "Bread  and  Cheese"  war,  caused  by  famine  in  the 
northern  provinces.  War  with  France  also  complicated 
matters,-  and  the  government  over  the  Netherlands  was 
entrusted  to  Albert  of  Saxony.  In  1494  Maximilian, 
having  been  elected  emperor,  laid  down  his  office  as  guar- 
dian, and  had  Philip  tho  Handsome  declared  of  age.  He 
was  at  once  accepted  by  Brabant,  and  the  estates  of  Hol- 
land even  let  him  sweep  away  the  Great  Privilege.  (Ic- 
ruled  over  them  quietly,  aud  got  V;ack  their  English  trade. 
In  1496  he  married  Joanna  of  Aragon,  daughter  of  Fer 
dinand  and  Isabella,  and  afterwards  heiress  to  the  new- 
monarchy  of  Spain.  On  Philip's  death  in  1506,  leaving 
two  sons,  Charles  and  Ferdinand,  and  four  daughters, 
Maximilian  again  became  guardian  for  his  grandson  Charles, 
then  but  sis  years  old  ;  ho  named  Jlargaret  of  Savoy^ 
his  daughter,  governess  of  the  Netherlands  in  1507. 

In  1515  Charles  was  declared  of  age,  and  received  the 
homage  of  Holland  and  Zealand,  Brabant  and  Flanders, 
as  Count  Charles  IL  In  consequence  of  his  friendly  rela- 
tions with  Francis  I.  of  France,  Henry  of  Nassau,^  his 
comrade_and  trusted  follower,  was  wedded  to  Claude,  sister 
of  Philibert,  prince  of  Orange,  and  from  this  union  springs 
the  great  house  of  Orange-Nassau.  On  his  accession  to 
the  Spanish  and  imperial  thrones  successively,  Cb.arles 
continued  his  aunt  Margaret  of  Savoy  as  governor  of  the 
Netherlands,  with  a  privy  council  to  assist  her. 

He  brought  all  tho  provinces  under  one  hand,  having 
in  1524  become  lord  of  Friesland  by  purchase,  and  in 
1528  acquired  the  temporalities  of  Utrecht,     lie  n(iw  rulei) 
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Over  seventeen  provinces :  that  is,  over  four  duchies — 
Brabant,  Guelderland,  Limburg,  and  Luxembourg  ;  seven 
counties — Flanders,  Artois,  Hainault,  Holland,  Zealand, 
Namur,  and  Zutphen ;  the  margraviato  of  Antwerp;  and 
five  lordships — Friesland,  Mochlio,  Utrecht,  Overyssel,  and 
Groningen,  with  the  Ommeland. 

.  After  the  death  in  1530  of  Margaret,  who  had  con- 
tiuui-d  to  act  for  him  with  her  accustomed  wisdom  and 
prudence,  Charles  V.  at  first  treated  the  provinces  with 
studied  moderation  :  he  redressed  some  of  their  griefs,  re- 
formed the  administration  and  the  coinage,  issued  sump- 
tuary edicts,  regulated  their  commerce,  while  he  also 
re-enacted  the  severe  laws  against  heresy,  and  gave  full 
powers  to  the  supreme  court  of  Holland — a  body  completely 
under  his  control.  He  then  appointed  his  sister  Mary, 
queen  of  Hungary,  regent  of  the  Netherlands.  She  had  at 
first  no  ea  jy  task ;  for  the  provinces  had  on  hand  a  war 
with  Denmark,  and  Anabaptist  troubles  at  home ;  before 
long  also  she  had  to  ask  for  increased  supplies ;  and  while 
the  Hollanders  granted  a  large  annual  subsidy,  they  refused 
her  a  hearth-tax  which  she  demanded.  Similar  monetary 
questions  in  1539  produced  that  famous  struggle  between 
the  court  and  Ghent  which  was  only  ended  by  the 
personal  intervention  of  tho  emperor;  after  punishing 
severely  the  rebellious  burghers,  he  passed  on  into  Holland, 
and  in  1540,  in  defiance  of  the  acknowledged  rights  of  the 
provinces,  established  a  foreigner.  Rend  of  Chalons,  prince 
of  Orange,  as  stadtholder  of  Holland,  Zealand,  and  Utrecht. 
He  thus  forced  on  them  that  great  family  which  has 
both  shed  lustre  on  the  history  of  Holland,  and  defended 
there  and  elsewhere  the  liberties  of  Europe.  Eeud  himself 
ruled  but  a  short  time  ;  he  perished  in  France  in  1544, 
leaving  his  territories  to  a  little  cousin,  William  of  Nassau. 
In  1545-4G  the  estates  gave  the  emperor  men  and 
money  for  his  war  against  the  Protestant  princes  of 
Germany ;  after  Miihlberg,  the  Netherlandera  hoped  that 
they  might  now  be  freed  from  the  foreign  troops  Charles 
had  quartered  among  them.  He,  however,  had  other  plans 
on  hand,  and  determined  to  place  permanently  in  the  pro- 
vinces 4000  horse,  entirely  at  his  own  orders;  he  also  laid 
before  the  estates  in  1548  a  scheme  of  incorporation,  which 
aimed  at  making  the  Netherlands  an  integral  portion  of  the 
empire,  under  the  name  of  the  circle  of  Burgundy,  and  which 
he  abandoned  only  after  the  refusal  of  the  seven  electors  to 
PUlip  of  make  Philip  king  of  the  Romans.  In  1549  he  revisited  the 
BpaJn.  provinces  and  called  Philip  thither  also,  that  they  might 
see  their  future  master;  the  young  prince  swore  to  main- 
tain their  riglits  and  customs  ;  and  so  began  between  the 
Netherlands  and  him  the  formal  relation  which  under  cir- 
cumstances elsewhere  related  ^vol.  v.  416,  417)  became  so 
real  on  October  25,  1555. 

After  appointing  Margiret  of  Parma,  a  natural  daughter 
of  Charles  V.,  to  be  regent  in  the  Netherlands,  in  1559 
Philip  set  sail  for  Spain,  leaving,  in  spite  of  tho  remon- 
btrances  of  the  estates,  4000  foreign  troops,  nominally 
to  protect  the  frontiers,  really  to  check  the  independ- 
ence of  the  people,  and  to  support  the  policy  of  religious 
persecution  which  had  been  resolved  on.  The  real  direc- 
tiim  of  all  affairs  was  in  the  hands  of  the  Burgundian 
churchman  Antony  Perrenot,  bishop  of  Arras  (afterwards  so 
well  known  as  Cardinal  Granvella),  who  was  chief  of  the 
'consulta"  or  secret  council  of  three.  A  sharp  attack  on 
the  Reformers  now  began.  The  first  step,  the  proposal 
(which  had  originated  with  Charles)  to  reorganize  the 
bishoprics  of  the  Netherlands,  was  announced  at  ouce. 
Hitherto  ecclesiastical  affairs  had  been  in  the  charge  of 
lour  bi'ihops, — Arras,  Cambray,  Tournay,  Utrecht, — the 
last  under  the  archbishop  of  Cologne,  the  others  under 
Rheims.  It  was  proposed  now  to  establish  a  new  and 
n'dtioDal  hierarchy,  independent  of  Germany  and  France, 


with  three  archbishops  and  fifteen  bishops : — Mechlin, 
tho  chief  archbishopric,  having  under  it  Antwerp,  Herzo- 
genbusch,  Roermond,  Ghent,  Bruges,  and  Ypres  ;  Cam- 
bray, with  Tournay,  Arras,  St  Omer,  and  Namur  :  Utrecht, 
with  Haarlem,  Middclburg,  Lceuwarden,  Groningen,  and 
Deventer.  Each  bishop  was  to  appoint  nine  new  pre* 
bendaries  to  help  him  in  his  diocese  ;  of  the  nine  two 
should  be  inquisitors,  specially  told  off  to  sniff  out  and 
hunt  down  here.sy.  Nor  was  this  all ;  it  was  believed  that 
not  merely  would  these  new  bishoprics  strengthen  the 
old  episcopal  inquisition,  but  that  a  more  stringent  form 
of  inquisition  was  to  be  introduced,  organized  after  the 
Spanish  system,  which  had  been  long  known  for  its  efficient 
severity.  The  Netherlanders  regarded  the  change,  in  fact, 
as  part  of  a  general  plan  for  the  subjection  of  the  provinces 
from  abroad,  by  means  of  foreign  troops  and  ecclesiastics, 
with  contempt  of  their  feelings,  rights,  and  liberties.  All 
classes — nobles,  clergy,  burghers,  peasants — disliked  the 
new  ecclesiastical  system,  and  regarded  Granvella,  whc 
became  first  archbishop  of  Mechlin,  with  detestation. 
Though  the  Spanish  troops  were  withdrawn  in  15G0,  the 
ferment  was  not  quieted ;  the  nobles  were  uneasy,  and, 
finding  their  position  uncertain  between  the  court  and 
the  populace,  began  to  form  confederacies  and  to  head  the 
resistance.  Even  such  leading  men  as  William  of  Orange, 
who  tried  to  mediate  between  Government  and  the  pro- 
vinces, were  driven  into  opposition  ;  in  1561  Grauvella's 
overbearing  acts  alienated  them  still  more,  and  Orange  and 
Horn  withdrew  from  the  council.  Even  Margaret  felt  she 
could  no  longer  rule  with  Granvella  at  her  side  ;  and  he  at 
last,  seeing  that  a  crisis  was  coming  on,  withdrew  into 
Burgundy  in  1563.  Now  things  were  easier;  party  badges 
were  dropped,  and  men  felt  cooler. 

But  at  this  moment  the  long  labours  of  the  Counoil  of  xri 
Trent  were  ending;  and,  when  in  156o  it  finally  pro-dentin* 
mulgated  its  decrees,  Philip  determined,  to  enforce  their 
acceptance  throughout  his  dominions.  Accordingly,  he 
now  made  a  more  vehement  attack  on  the  Reformers  ; 
and  then  it  was  that,  in  15GG,  the  Netherland  nobles,  led 
by  Count  Brederode,  signed  the  famous  "  Compromise,"  The 
with  which  the  open  rebellion  of  tho  provinces  begins.  proml»» 
Orange,  Egmont,  and  Horn  stood  aloof.  When,  in  their 
first  interview  with  tho  regent,  tho  nobles  apj  eared  on 
foot,  in  sedulously  plain  guise  an  1  without  arms.  Bcilay- 
mont  standing  by  her  side  begged  her  not  to  be  alarmed, 
"for  they  were  but  a  paok  of  beggars  :"  and  tho  phrase 
being  overheard,  at  Brederode's  banquet  that  night  it  was 
gaily  adopted  by  the  young  nobles  as  a  party  name,  "  les 
gueux,"  and  it  became  the  fashion  for  patriots  to  Avear 
beggar's  garb,  and  a  medal  round  the  neck,  bearing  Philip's 
image  on  one  side  and  a  wallet  on  the  other,  with  two 
hands  crossed,  and  the  legend  "  FidHci  au  roy  jusqu'  4  la 
besace."  Orange,  Egmont,  and  Horn,  nho  dropped  in  ou 
the  revelry  at  Brederode's  house,  joined  tho  merry  scene 
and  drank  the  beggars'  health. 

To  deprecate  Philip's  anger  at  the  "  Compromise,"  tlia 
counoil  of  state  sent  the  marquis  of  Beigen  and  Horn's 
brother,  the  lord  of  Montigny,  Knights  of  the  Golden  Fleece 
and  men  of  high  repute,  to  Spain,  where  Philip  received 
them  kindly,  but  took  good  care  that  they  should  nevei 
again  see  their  homes.  Meanwhile  he  gathered  force! 
with  which  to  suppress  the  disturbances,  which  had  becomii 
very  serious.  Open  air  preachings,  guarded  by  armed  nier, 
were  taking  place  throughout  the  provinces,  and  raised  ll-e 
excitement  to  such  a  height  that  it  at  last  found  vent  in 
iconoclastic  tumults,  similar  to  those  of  Fiance.  This 
gave  the  court  party  only  too  good  an  excuse  ;  it  could 
now  interpose  with  authority  on  behalf  of  public  order. 
Matter.'  threatened  war.  Margaret  played  with  the  dis- 
cont«nted   nobles,    having   orders   from   Spain   to   decoy 
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and  capture  the  chief  aien,  and  so  to  break  up  the  coa 
federacy.  Hereon  Orange  withdrew  into  Holland  :  Horn, 
in  moody  opposition,  conscious  of  his  integrityj  retired  to 
his  country  house  ;  while  Egmont  still  hove'-ed,  a  bright 
flutterer,  round  the  fatal  taper  of  the  court.  The  con- 
federacy xas  in  fact  broken  up ;_  and  ^largarel  saw  with 
satisfaction  a  considerable  body  of  German  mercenaries 
enter  the  provinces  to  inflict  punishment,  in  all  its  ghastliest 
and  most  brutal  forms,  on  the  iconoclasts.  In  1567  it  camo 
to  blows  :  the  undisciplined  rabble  of  Calvinists,  who  triad 
to  raise  the  siege  of  Valenciennes,  were  cut  to  pieces  by  the 
troops  of  Egmont  and  other  loyal  nobles.  William  of 
Orange  withdrew  to  Nassau,  after  vainly  warning  Egmont 
of  the  imminent  peril  which  h?  ran. 

In  spite  of  Margaret,  who  assured  Philip  that  the  heretics 
were  completely  put  down,  and  their  worship  abolished, 
und  that  consequently  there  was  no  need  of  an  army,  and 
that  on  the  contrary  the  time  for  mercy  had  come,  the 
plan  for  the  utter  suljjugation  of  the  provinces  was  adhered 
to,  and  the  duke  of  Alva,  already  famous  for  his  harshness 
and  bigotry,  was  named  commander  of  the  forces,  witli 
almost  unlimited  powers.  He  set  forth  in  May  1567, 
and  all  hopes  of  peace  or  mercy  fled  before  him.  There 
was  a  great  and  desperate  exodus  of  the  inhabitants ; 
thousands  took  refuge  in  England,  Germany,  and  Denmark, 
carrying  with  them,  it  was  thought,  the  last  relics  of  their 
faith  and  party.  The  nobles'  confederacy  had  already 
been  broken  up  ;  now  the  popular  movement  was  dispersed, 
despair  and  helplessness  alone  remained  to  greet  the  cold 
Spaniard  and  his  train  of  orthodox  executioners.  He 
entered  the  Netherlands  with  about  20,000  men,  all  tried 
troops,  ready  for  any  cruelties.  Their  weakness  lay  in  the 
fact  that  they  were  after  all  mere  mercenaries, —  Spaniards, 
.Italians,  Germans, — and  as  such  ever  ready  for  a  mutiny, 
if  pay  fell  short,  or  if  there  were  none  to  plunder. 

Egmont  and  Horn  were  arrested  at  once  ;  the  Council  of 
Troubles — the  "Blood-tribunal" — was  established;  Mar- 
garet, thrust  aside  by  the  imperious  general,  resigned  her 
weary  office,  and  carried  away  with  her  the  last  hopes  of 
the  wretched  people.  Alva  was  now  appointed  governor- 
general,  and  the  executions  of  his  council  filled  the  land 
with  blood.  Orange  was  outlawed  on  his  non-appearance  ; 
it  waa  about  this  time  that  he  declared  his  conversion  to 
Calvinism,  and  so  fitted  himself  in  every  respect  to  lead 
the  people  when  the  time  came.  The  hostilities  of  15G8 
led  to  the  execution  of  Egmont'  and  Horn.  Though  the 
Gueux  under  Louis  of  Nassau  won  a  considerable  victory 
over  the  Spaniards  at  Heiligerlee,  the  arrival  of  Alva  com- 
pelled him  to  raise  the  siege  of  Groningen,  and  to  withdraw 
towards  the  Ems.  At  Jemmingen  Louis  was  at  last  utterly 
defeated,  and  though  the  prince  of  Orange  did  his  utmost 
to  raise  the  country,  and  skilfully  avoided  a  fatal  battle, 
the  campaign  ended  in  his  being  obliged  to  withdraw  out 
of  the  country.  Alva  was  now  at  the  highest  point  of  his 
success  ;  his  statue,  cast  from  cannon  taken  at  Jemmingen, 
was  set  up  at  Antwerp  ;  the  exodus  of  the  inhabitants 
continued  incessantly,  especially  to  England.  The  advice 
of  Admiral  Coligny,  that  the  provinces  should  wage  war 
from  the  sea,  was  hardly  listened  to  at  the  first.  In  1570, 
however.  Orange  turned  his  attention  that  way,  and  his 
little  navy  under  William  de  la  Marck  annoyed  Spanish 
commerce  and  took  rich  prizes.  In  1572,  being  unable  to 
find  refuge  in  any  ports, — for  neither  England,  nor  Den- 
mark, nor  Sweden,  would  allow  them  harbourage,  and  they 
were  treated  not  merely  as  rebels  but  as  pirates, — William 
de  la  Marck,  with  his  "  Water-Beggars,"  suddenly  seized 
on  Briel,  at  the  mouth  of  the  Meuse,  and  the  face  of  the 
struggle  began  from  that  moment  to  change.  Alva,  partly 
from  the  general  requirements  of  his  position,  partly  from 
lack  of   funds   and   desire  of  His  recently-imposed  tenth 


penny,  had  at  this  moment  driven  the  Nctherlandcrs  to 
desperation.  He  was  engaged  in  a  struggle  with  Brussels 
and  LJtrechc,  in  which  city,  to  minish  the  idhabitants,  ho  had 
collected  his  Spanish  «oldiery  from  all  the  neighbouring 
towns.  The  news  of  the  capture  of  iiriel  woke  him  from 
his  security.  flushing  also  fell  mto  the  hands  of  the 
"  Water-Beggars,''  who  surprised  under  its  walls  a  rich 
convoy  from  Spain.  About  the  same  time.  Louis  of 
Nassau,  who  had  been  at  La  Rochelle  with  the  Huguenots, 
and  had  received  help  and  encouragement  from  Charles  IX. 
of  France,  suddenly  seized  Mons  in  Hainault,  thus  giving 
the  French  sympathizers  with  the  revolt  the  means  of 
entering  safely  into  tho  Walloon  provinces.  Alva,  now 
seriously  alarmed,  withdrew  fruiii  Zealand  the  whole  of  the 
forces  with  which  he  had  intended  to  check  the  movement 
of  the  "Water-Beggars,"  in  order  that  he  might  repair  (ho 
great  breach  thus  made  in  his  southern  system  of  defence^ 
and  so  left  the  province  free  to  develop  its  resistance. 
Holland  followed  quickly,  Enkhuizen  setting  the  c.\nuii>le; 
so  that,  within  three  months  of  the  capture  of  Biicl, 
Amsterdam  was  the  only  town  in  Hollrnd  in  the  hands 
of  the  Spaniards.  In  Friesland  also  the  revolt  spread 
far  and  wide.  The  states  of  Holland  met,  and,  acting 
under  advice  of  Philip  of  Jfaruix,  lord  of  St  Aldegonde,  tho 
prince's  deputy,  declared  that  William  of  Orange  was,  by 
Philip's  nomination,  stadtlmlder  of  Holland,  Zealand,  and 
Friesland;  they  also  declared  their  intention  to  raise  money 
for  the  costs  of  war  and  the  relief  of  Mons,  aud  affirmed i 
again  the  liberties  of  the  provinces  ;  finally  they  named  tho, 
rough  and  ready  William  de  la  JIarck  captain-general — 
a  man  whose  prompt  and  practical  daring  would  supply  the 
qualities  which  the  caution  and  apporcnt  irresolution  and 
timidity  of  William  of  Orange  seemed  unlikely  to  provide 
for  the  emergency. 

Meanwhile  Alva  presscdthe  siege  of  Muns ;'  French  help 
failed  utterly  to  relieve  Louis  of  Nassau,  nor  could  William 
of  Orange  either  force  his  way  through  the  Si'anish  lines  oi 
induce  Alva  to  fight.  At  this  moment  came  tidings  of  the 
massacre  of  St  Bartholomew,  and  the  prince,  seeing  thai 
all  hope  of  aid  from  France  was  utterly  at  an  end,  bade  hi.i 
brother  make  the  best  terms  he  could,  and  w  ithdrew  beyond 
the  Rhine  and  thence  into  Holland.  Mons  at  onie  capitu 
lated,  and  Alva,  passing  on  to  Mechlin,  pitilessly  sacked 
that  wealthy  city.  Thence  he  pressed  forward  to  the  north  ; 
Zutphen  was  taken,  the  towns  of  Guelderland  and  Friesland 
submitted,  and  for  a  while  nothing  seemed  to  stay  his  career 
of  conquest  and  revenge.  The  prince  of  Orange  was  power- 
less; but  the  despair  caused  by  the  cruel  destruction  of 
Naarden  roused  a  spirit  which  even  Alva  could  not  tame, 
and  the  famous  siege  of  Haarlem,  lasting  through  the 
winter  of  1572  till  July  1573,  cost  12,000  Spanish  troops, 
and  gave  the  insurgent  provinces  time  to  breathe.  A  great 
mutiny  among  Alva's  troops  still  more  hindered  the  work 
of  subjugation.  The  repulse  of  Don  Frederick  of  Toledo, 
Alva's  son,  from  Alkmaar,  the  capture  of  Geertruidenberg 
by  the  Dutch,  and  Admiral  Dirkson's  great  victory  over 
Alva's  fleet,  entirely  rhanged  the  aspect  of  affairs,  and 
saved  the  towns  of  North  Holland.  Alva,  who  liad  come 
as  far  as  Amsterdam,  returned  to  Brussels,  and  thence, 
obtaining  his  recall,  bade  farewell  to  his  government. 
During  the  six  years  it  had  lasted,  his  ex?cuiionera.  hai> 
put  to  death  18,000  persons,  to  say  nothing  of  the  victims 
in  cities  captured  by  his  troops  ;  the  Spaniards  plundered 
where  they  could,  and  considereU  the  whole  wealth  of  ■the 
Netherlands  their  lawful  prey,  forfeited  by  rebellion.  But 
his  pitiless  severity  only  served  to- raise  up  a  stubbornness 
of  civic  resistance,  against  which  the  tried  discipline  of  the 
Spanish  soldiery,  and  the  consummate  skill  of  their  com- 
mander, re-:koned  te  be  the  first  general  in  Europe,  wew 
powerless, 
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Don  Louis  of  Rcquesens,  grand-commander  of  Caotile, 
was  appointed  Alva's  successor,  and  after  a  brief  and 
deceptive  lull  the  war  went  on.  In  January  1574,  by  tlic 
fall  of  MJddelburg,  the  Spaniards  lost  their  last  hold  on 
Walcheren  and  on  Zealand,  while  by  the  splendid  defence 
of  Leyden,  unparalleled  in  the  history  of  heroic  endurance, 
their  efforts  in  another  direction  were  effectually  frustrated. 
After  fruitless  negotiations  with  Philip,  the  estates  of 
Holland,  in  November  1574,  formally  offered  to  William 
"  the  Silent,"  prince  of  Orange,  full  authority  by  land  and 
sea,  with  the  title  of  governor  or  regent.  Conferences  were 
also  held,  with  a  view  to  peace,  at  Breda;  and  on  their 
failure,  in  summer  1575,  Holland  and  Zealand  drew  up 
articles  of  union,  and  an  ordinance  for  their  joint  govern- 
ment under  the  prince  of  Orange.  By  it  he  received 
supreme  command  in  war  and  absolute  authority  in  all 
matters  of  defence,  the  control  of  all  money  voted  by  tho 
estates,  the  maintenance  of  the  laws  as  count,  in  the  king's 
name,  the  ultimate  appointment  (after  nomination  by  the 
estates)  of  all  judicial  officers.  Ha  undertook  to  protect 
Calvinism,  and  to  suppress  "  all  religion  at  variance  with 
the  gospel,"  while  ho  forbade  all  inquisition  into  private 
opinions.  Thes3  terms  accepted,  William  became,  in  spite 
of  their  nominal  rscognition  of  Philip,  the  true  prince  of 
the  two  provinces.  Still  this  union,  brought  about  by  tho 
prince's  personal  character  and  ability,  and  by  the  popular 
faith  in  him,  was  distasteful  to  the  larger  cities.  Already 
we  may  note  the  beginnings  of  that  party  division  whicli 
was  afterwards  so  prominent,  and  divided  Holland  between 
the  land -party,  popular,  quasi-monarchical,"  Calvinistic, 
headed  by  the  Orange-Nassau  family,  and  the  sea-pai-'-, 
the  town-party,  headed  by  the  burghers  of  Amsterdam, 
Armlnian,  civic,  and  aristocratic. 

Meanwhile  the  grand-commander  made  a  successful 
attemp^t  on  the  Zealand  coast.  His  troops  took  Duiveland, 
and  laid  siege  to  Zierikzco,  chief  town  of  Schouwen,  and 
key  of  the  whole  coast.  The  two  provinces,  unable  to 
relieve  the  place,  were  driven  to  consider  their  position. 
So  long  as  they  paid  any  allegiance  to  Philip  of  Spain, 
against  whom  they  were  struggling  for  life,  they  could  never 
get  much  help  from  any  other  prince,  nor  were  they  strong 
enough  to  assert  their  own  sovereignty.  Three  powers 
lay  near  them  ; — the  empire,  already  connected  with  them 
by  old  relations,  and  by  the  family  connexion  of  the  house 
of  Orange ;  France,  with  her  restless  Valois  dukes,  ready 
for  any  venture,  whether  in  Poland,  England,  or  Holland  ; 
and,  lastly,  England,  whose  queen  knew  well  that  Philip 
was  her  foe,  and  that  the  Low  Countries  might  effectually 
hinder  his  eft'orts  against  her.  The  provinces,  though 
William  had  suggested  it,  refused  to  deal  with  the  emperor, 
and  turned  to  Elizabeth ;  she  brought  them  little  real 
help,  and  they  seemed  to  be  on  the  very  brink  of  ruin 
when  fever  carried  Requesens  off  in  March  1576. 

The  breathing  space  thus  gained  enabled  them  to 
strengthen  their  union  under  William ;  but  before  the 
question  respecting  the  position  of  the  duke  of  Anjou 
could  be  settled,  the  siege  of  Zierikzee  drew  to  an  end. 
Boisot  perished  in  a  too  gallant  attempt  to  break  the 
leaguer,  and  the  town  yielded.  Things  looked  ill  for  the 
patriots,  and  Zealand  would  have  been  at  the  mercy  of  the 
conqueror,  had  not  another  great  mutiny  neutralized  the 
success  of  the  victors  ;  the  Spanish  and  Walloon  troops  left 
Zealand  and,  headed,  as  usual,  by  their  "  eletto,"  marched 
into  the  richer  plains  of  Brabant,  seizing  Alost,  whence  they 
threatened  both  Brussels  and  Antwerp.  One  of  the  results 
of  the  panic  they  caused  in  Brabant  was  the  capture  of 
Ghent  by  William.  Brussels  was  only  saved  from  being 
pillaged  by  them  by  the  vigour  of  the  inhabitants,  who 
armed  in  their  own  defence.  Suffering  under  a  powerless 
administrative,  and  smarting  from  the  curse  of  the  foreign 


soldiery,  the  southerners  now  began  to  -.vish  for  freedom 
and  union  with  the  other  provinces.  The  broad  liberality 
of  Orange,  moderating  the  Calvinism  of  the  people,  enabled 
the  two  groups  to  draw  together.  In  October  157G  a 
congress  of  the  States  General  of  the  provinces  met  at 
Ghent ;  tho  council  of  state  at  Brussels  was  forcibly  dis- 
solved ;  the  frightful  "Spanish  Fury "  at  Antwerp  struck 
such  terror  into  all  hearts  that  a  treaty  was  concluded 
in  November  1576  under  the  title  of  tho  "  Pacification 
of  Ghent."  It  was  received  with  great  enthusiasm  ;  in  it 
the  provinces  agreed  firat  to  eject  the  foreigner,  then  to 
meet  in  States  General  and  regulate  all  matters  of  religion 
and  defence  ;  it  was  stipulated  that  nothing  should  be  done 
against  the  Catholic  religion  ;  the  Spanish  king's  name  was 
still  used  ;  the  prince  of  Orange  was  recognized  only  as 
stadtholder  of  Holland  and  Zealand.  All  the  seventeen 
provinces  accepted  the  Pacification ;  and  for  a  brief  space 
the  "  United  Provinces  "  really  did  exist. 

Early  in  January  1577  the  "Union  of  Brussels"  was  Union  of 
put  forth.     The  document  engaged  all  who  joined  to  help  Brussels 
in  ejecting  the  foreign  troops,  in  carrying  out  the  Pacifica- 
tion,  in  maintaining  the   Catholic   faith,   in   recognizing 
Philip's   sovereignty,  in  defending  the  liberties  and  con- 
stitutions of  the  provinces.     It  was  eagerly  adopted  ;  and 
even  Holland  and  Zealand  made  no  demur.     When  tho 
paper,  crowded  with  signatures,  was  laid  before  Don  John 
of  Austria,  who  meanwhile  had  arrived  as  regent,  he  also 
accepted  it ;  and  on  the  17th  February  1577  was  signed 
tho  "Perpetual  Edict,"  which  ratified  the  Pacification  of  Per- >, 
Ghent.     Not  till  tho  troops  were  gone  should  Don  John  be  pot'ial, 
received  as  governor-general.     Philip  II.  ratified  the  Edict  '^'^"'' 
a  few  weeks  later. 

Yet,  after  all,  unity  did  not  ensue  from  it.  The  natural 
divergency  between  north  and  south  at  once  appeared  ;  in 
character,  in  interests,  above  all,  in  religion,  they  had  little 
in  common  ;  and  when  William  of  Orange  refused  to  pub- 
lish the  edict  in  Holland  and  Zealand  he  was  warmly  sup- 
ported by  these  provinces.  This  is  perhaps  the  real  point 
at  which  Dutch  independence  begins,  Don  John  entered 
Brussels  in  triumph,  and,  by  conciliation  and  winning 
manners,  had  already  broken  up  the  union  ;  the  whole  of 
the  southern  provinces  withdrew  from  it  at  once,  and  that 
well-marked  difference  in  political  life,  which,  after  so 
many  changes,  still  distinguishes  Belgian  from  Dutchman, 
was  from  that  moment  made  clear.  Yet,  though  Don  John 
had  achieved  so  much,  the  result,  after  all,  disappointed 
him  ;  he  was  surrounded  by  difficulties,  suspicions,  and 
plots;  he  saw  the  failure  of  his  larger  schemes,  and  only 
the  partial  success  of  his  effort  to  reduce  the  Netherlands  ; 
be  recognized  the  dangers  which  the  abilities  and  rivalry 
of  William  of  Orange  were  preparing  for  him.  This  was 
soon  shown  in  the  seizure  of  Antwerp  citadel  by  the  Seiznfi 
patriots,  and  in  the  destruction  of  the  hated  fortifications,  "'  ^"y 
so  long  the  sign  and  efficient  cause  of  their  subjection. 
Other  castles,  such  as  that  of  Ghent,  weie  razed  to  the 
ground  as  soon  as  the  fall  of  Antwerp  citadel  was  known. 
Still  less  was  Don  John  pleased  by  the  election  of  his  rival 
as  ruwaard  of  Brabant,  and  by  his  enthusiastic  reception  at 
Brussels.  The  States  General (7th  December  1577)declared 
strongly  against  Don  John's  authority. 

It  was  clear  war  must  begin  again  ;  and  the  patriots 
raised  an  army  nearly  20,000  strong,  which  was  utti^rly 
defeated  by  Don  John  and  Alexander  Farnesc,  at  Gembloux 
near  Namur.  But  their  campaign  was  wasted  on  isolated 
movements  and  town-taking,  while  William  of  Orango 
fell  back  unmolested  to  Antwerp.  A  sudden  illness,  so 
sudden  as  to  arouse  the  common  suspicion  of  poison,  carried 
off  the  conqueror  of  Lcpanto  (1st  October  1578),  and 
Alexander  of  Parma  succeeded  him  in  the  government. 
The  struggle  had  now  entirely  passed  into  the  southern 
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provinces ;  Holland  and  Zealand  were  left  to  guther 
strength  ;  the  recovery  of  Amsterdam  (1578)  removed  the 
one  hindrance  to  their  prosperity.  While  the  south  trusted 
to  foreign  help,  some  John  Casimir,  or  duke  of  Anjon,  the 
north  quietly  consolidated  itself.  In  January  1079  was 
'  proclaimed  the  famous  "  Union  of  Utrecht."  The  docu- 
ment professed  to  make  no  changes ;  it  would  but  carry  out 
the  I'acification  of  Ghent  by  a  clo-ser  junction  of  Holland 
and  Zealand  with  Friesland,  Guelderland  with  Zutpbon, 
Utrecht,  Overys^el,  Groningeu ;  united  as  one,  tbese  pro- 
vinces should  still  retain  their  local  uses  and  privileges 
So  long  as  the  archduke  Matthias,  who  had  been  appointed 
governor-general  in  1077,  remained,  his  authority  would 
be  respected  ;  on  his  withdrawal  in  1580  the  States  General 
named  as  stadtholder  ^Villiam  of  Orange,  who  had  already 
exercised  the  real  authority  over  the  provinces.  A  con- 
pio  siderablo  number  of  southern  cities,  Ghent,  Antwerp, 
Uniiu-l  Rniges,  and  others,  as  well  as  some  of  the  nobles,  also 
.  ■  joined  this  union.  Thus  did  the  United  Provinces  at  last 
come  definitely  into  being. 

During  the  next  five  years  Spain  devoted  her  efTorfs  to  the 
fiouthern  provinces  alone;  the  union  was  unmolested.  The 
Walloon  provinces  were  reconciled  to  Spain;  the  others,  with 
exception  of  Holland  and  Zealand,  had  accepted  the  duke  of 
Anjou  as  their  sovereigu  ;  Holland  and  Zealand  had  pro- 
claimed William  of  Orange  as  their  chief,  though  he  did  not 
finally  accept  sovereign  power  and  the  title  of  count  till 
August  1582,  by  a  sort  of  cross  division,  the  seven  northern 
provinces,  meeting  at  the  Hague,  had  (2Gth  July  1581)  made 
Decbri-  an  "Act  of  Abjuration," and  had  issued  their  "  Declaration 
lion  Df  of  Independence,"  the  five  naming  Anjou,  the  two  William, 
Indepen-  ^^  their  sovereign  in  Philip's  stead.  Then  Holland  and 
Zealand  framed  an  independent  constitution,  conservative 
of  their  ancient  liberties,  as  expressed  in  the  "Great 
Privilege  of  the  Lady  Mary  ;  "  they  declared  themselves  a 
free  country,  severed  alike  from  Spain  and  from  the  empire. 
But  Spain  was  not  yet  ready  to  take  up  this  challenge ; 
and  meanwhile  she  resorted  to  other  weapons.  A  scandalous 
|)roclamation,  offering  rewards  and  honours  to  any  ruffian 
who  would  serve  church  and  king  by  murdering  William 
of  Orange,  was  now  issued;  and.  roused  by  the  double 
inducement,  after  many  unsuccessful  attempts,  a  paltry 
wretch  (lOtli  July  1584)  succeeded  in  assassinating  the 
greatest  man  of  his  age,  the  worthy  "  Father  William  "  of 
the  Dutch,  and  the  only  ruler  in  the  world's  history  who. 
may  fairly  be  compared  with  Washington. 

Fortunately  for  the  Provinces,  and  for  the  world's 
liberties,  the  spirit  of  William  of  Orange  survived  in 
liis  second  son  Maurice,  who  now,  though  he  was  only 
seventeen  and  a  student  at  Leyden,  and  though  he  had 
an  older  brother  living  in  Spain,  was  at  once,  chiefly 
through  the  influence  of  that  great  statesman  John  Olden 
Barueveldt,  named  governor  of  the  United  Provinces, 
with  a  council  of  state,  and  with  Count  Hohenlohe, 
his  brother-in-law,  as  lieutenant-general.  He  was  also, 
soon  after,  made  stadtholder  of  Holland  and  Zealand, 
whila  Utrecht  was  placed  under  the  lord  of  Villars  as 
stadtholder,  Guelderland  and  Overyssel  under  the  count  of 
Meurs,  and  Friesland  under  William  of  Nassau.  Never 
was  any  one  better  fitted  for  his  life's  task  than  was  this 
boy,  thus  early  called  to  rule  in  troubled  times.  For 
Maurice  of  Nassau  had  all  the  coldness  and  calculation  of 
Iiis  family,  all  its  ambition,  all  its  firmness  and  tenacity  of 
grasp,  while  he  added  thereto  a  quality  wanting  in  the 
others,  a  genius  for  war,  and  those  gifts  which  go  to  make 
what  is  commonly  called  a  lucky  commander — gifts  which 
may  be  best  described  by  saying  that  the  lucky  captain  is 
he  who  in  war  leaves  least  to  luck.  •  For  over  forty  years 
Maurice  was  the  champion  of  the  Provinces  ;  and,  if  we 
except  his  treatment  of  Carneveldt,  we  may  say  that  he 


comes  nest  after  his  father  as  a  fouader  of  the  Dutck 
republic. 

At  the  outset  his  antagonist  was  that  formidable  captain,' 
Alexander  Farnese,  who  had  by  this  time  nearly  subdued 
all  the  southern  provinces,  and  whose  arms  proved  success- 
ful at  Ghent  (1584)  and  at  Antwerp  (1585).    The  northern 
provinces,   thinking  it  necessary  to   call   in   foreign  aid, 
appealed  to  Henry  III.  of  France,  but  the  outburst  of  the 
"  War  of  the  three  Henries,"  caused  by  the  anxiety  of  tho 
Guises   lest  Henry  should  draw   too   much  towards  the 
heretics,   put  a  stop  to  all  hope  of  help  from  that  side. 
Olden  Barneveldt,  therefore,  next  crossed  over  to  England 
with  offers  to  Queen  Elizabeth,  who,  though  declining  for 
herself  the  proffered  sovereignty  over  the  Provinces,  under- 
took to  appoint  a  governor-general,  and  to  send  over  and 
pay  5000  foot  and   1000  horse;  in  return  for  which  slio 
was  to  ba  put  in  possession  of  certain  cautionary  towns. 
Accordingly,  Sir  John  Norris  was  at  once  sent  over  with  Iho 
English  forces ;  Sir  Philip  Sidney  was  appointed  governor 
of  Flushing,  and  the  earl  of  Leicester  was  named  governor- 
general  by  the  queen.     At  first  Leicester  was  welcomed 
with  all  the  joy  that  his  Calvinistic  opinions,  and  his  posi- 
tion as  favourite   and   representative  of  Elizabeth,  could 
elicit  in  the  breasts  of  men  who  had  now  long  been  strug- 
gling for  existence,  and  who,  bereft  of  their  great  prince; 
were  yearning  for  some  strong  hand  to  guide  them.     But 
it  did  not  last :   his  high  pretensions,  and  his  mistress's 
haughty  tone,  joined  with  his  foolish   interference  with 
Dutch  commerce  and  with  the  religious  diflSculties  now 
beginning  to  show  themselves,  soon  offended  the  States 
General,  and  neutralized  whatever  good  the  active  help  of 
England  might  have  promised  them.     In  1586  Sir  Philip 
Sidney  invaded   Flanders,  and  the  young  stadtholder  of 
Holland  gladly  served  under  him.     In  the  same  autumn 
Leicester  himself  took  the  field,  and  marched  to  meet  Parma,' 
who  was  threatening  the  provinpes  from  the  east.     Under 
the  walls  of  Zutphen  Sir  Philip  Sidney  fell;  and  Leicester, 
finding  his  efforts  useless,  soon  raised  the  siege  of  that 
town,  and  withdrew  to  the  Hague.     The  rest  of  his  timo 
was    spent   in   bitter   quarrels   with    the    estates;   Olden 
Barneveldt  and  Maurice  were  united  for  a  time  by  hia 
marked  ill-will  towards  them  both  ;  and  so  strong  did  the 
feeling  against  him  grow,  that  in  1587  Queen  Elizabeth 
was  fain  to  order  his  recall.     For  a  while  there  was  great 
soreness  between  the  countries ;  the  general  interest,  how- 
ever, was  far  stronger  than  any  partial  pique,  and  in  the 
crisis  of  the  Spanish  Armada  in  1588  the  Dutch  did  very 
great  servica  to  England  by  resolutely  blockading  in  their 
ports    the    transports  and    army  with  which   Parma  had 
meant  to  invade  the  English  shores.     In  the  same  year 
Maurice  had  the   satisfaction  of  seeing  the  English  and 
Dutch  repulse  the  famous  duke  from  the  walls  of  Bergen- 
op-Zoom.     In  1589,  on  the  other  hand,  the  English  garri- 
son of  Geertruidenberg  betrayed  that  important  place,  the 
doorway  out  of  Brabant  into  Holland,  into  Parma's  hands, 
and  laid  the  United  Provinces  open  to  attack.     In  other 
places  also  the  English  forces,  not  yet  withdrawn,  were  an 
anxiety  and  danger  to  the  states.     Still,  from  this  moment 
the   fortunes  of  the   Dutch  began   to  rise.     No  contrast 
could    be   more  striking  than   that  between  the  Spanish' 
Netherlands  and  the  United  Provinces.       In  the  fertile" 
districts  of  Hainault  and  Brabant,  where  climate  and  soif 
are    good  and  transit    easj',   utter  ruin   alone  was  seen 
wolves  and  wild  dogs  swarmed ;  the  land  was  overrun  with 
weeds  and  briars ;  and  even  the  wealthy  cities  of  the  pa:;t 
were  almost  deserted.     In  the  United  Provinces,  on  tho 
contrary,  the  wellbeing  of  the  country  was  steadily  increas- 
ing :    every  year  its   hardy   seamen   brought   back   fresh 
wealth;  and  thousands  of  ingenious  workers,  turning  in 
despair  from  the  hopelessness  of  their    condition  in  *ha 
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Spanish  Netherlands,  brought  their  skill  and  industry  into 
the  north,  which  soon  became  as  famous  for  its  manu- 
facturing excellence  as  for  its  energy  in  commerce.  It  was 
at  this  period  that,  just  when  the  southern  cities  were 
languishing  and  losing  ground,  tho  northern  burgher  life 
made  vigorous  growth,  and  prepared  the  way  for  that 
supremacy  of  town  aristocracy  which  characterized  the 
Jiistory  of  Holland  in  the  following  century. 

The  year  1590  opened  well  for  the  United  Provinces : 
Utrecht  joined  its  fortunes  with  those  of  Holland  and 
Zealand ;  Guelderlaud  and  Overyssel  made  William  Louis 
of  Nassau  their  stadtholder,  so  strengthening  the  power  of 
tho  fam.ily;  and  Breda  v/as  recovered  by  a  daring  stratagem. 
The  duke  of  Parma  also,  with  faUing  health,  was  called 
away  to  oppose  tho  victorious  progress  of  Henry  [V.  in 
northern  France.  In  1591  Prince  Maurice  still  further 
strengthened  himself  by  taking  Zutphen,  Deventer,  Hulst, 
and  eventually  Nimeguen,  which  secured  for  him  the  com- 
plete submission  of  Guetderland.  Parma  was  unable  to 
oppose  him  effectually,  for  his  troops  were  again  mutinous  ; 
he  was  also  once  more  called  off  into  France.  The  reputa- 
tion of  Prince  Maurice  rose  now  to  its  highest  point :  the 
greatest  captain  in  Europe  seemed  unable  to  cope  with  him, 
and  the  vigorous  help  of  Barneveldt  still  secured  him  firm 
support  at  home.  In  1593  he  took  Geertruidenberg;  and  in 
1594  Groningen,  the  only  stronghold  left  to  the  Spaniards 
in  all  the  Seven  Provinces,  was  reduced. 

The  appointment  of  the  cardinal  archduke  Albert  aa 
governor  of  the  Spanish  Netherlands  did  not  much  change 
the  current  of  affairs ;  the  Dutch  now  tried  to  open  up 
a  trade  with  the  East  Indies,  and  made  some  vigorous 
explorations  in  Arctic  seas.  In  1596  the  archduke  re- 
covered Hulst,  which  commanded  the  northernmost  parts 
of  Flanders;  the  Dutch  on  the  other  hand,  with  the  Eng- 
lish, sacked  Cadiz  and  destroyed  the  Spanish  fleet;  and  in 
the  nest  year  Maurice  inflicted  a  defeat  on  the  Spaniards 
at  Turnhout,  transferred  his  sphere  of  action  to  the  Rhine 
country,  and  took  town  after  town,  making  the  provinces 
secure  on  the  side  of  Zutphen,  Overyssel,  and  Friesland. 
The  year  1598  gave  a  new  aspect  to  affairs  by  the  con- 
clusion of  the  France-Spanish  war  in  the  treaty  of  Vervins, 
nnd  by  the  death  ^of  Philip  11.  The  Dutch,  assisted  only 
by  the  English,  and  that  chiefly  by  volunteers,  were  now. to 
bear  the  whole  brunt  of  the  efforts  of  Spain.  In  the 
autumn  of  1599  Prince  Maurice  endeavoured  to  transfer 
the  war  into  Germany  and  after  taking  Emmerich  in  the 
Cleves  country,  delivered  Bommel  from  the  siege  which 
Mendoza,  the  Spanish  general,  was  laying  to  it.  But  dis- 
satisfaction at  home,  and  the  unreadiness  of  his  German 
allies,  forced  Maurice  to  turn  his  eyes  towards  Flanders, 
Battle  of  which  he  invaded  in  the  summer  of  1600.  Surprised  by 
Uienport.  jijg  Spaniards  in  the  neighbourhood  of  Nieuport,  Maurice 
was  attacked  by  the  archduke  Albert  in  a  most  critical 
position,  but,  after  a  long  and  well-balanced  battle,  inflicted 
on  him  (July  2)  a  disastrous  defeat.  Maurice  could  not, 
however,  take  the  town,  and  winter  put  a  stop  to  the 
campaign  without  any  great  change  in  the  relative  position 
of  the  belligerents.  In  1601  the  archduke  began  the 
famous  siege  of  Ostend,  which  lasted  three  years  and  two 
months ;  the  losses  on  both  sides,  more  especially  among 
the  Spanish,  were  immense.  While  it  continued,  the  cool- 
ness between  the  States  General  and  Maurice  steadily 
increased;  for  they  thought  his  cold  ambitious  nature 
capable  of  anything,  and  saw  with  fear  the  paramount 
influence  he  had  over  the  army.  Their  instincts  led  them  to 
rest  on  the  ships,  to  prefer  peace  to  war,  and  commerce 
to  glory.  It  was  during  the  siege  of  Ostend  that  they 
established  the  Dutch  East  India  Company  in  1602,  though 
its  basis  had  been  laid  down  by  a  group  of  Amsterdam 
traders  in  1595. 


In  1604  Maurice  took  Sluis,  and  Ostend  at  last  fell  to 
Spinola.  Thenceforward  the  main  lines  of  tho  struggle  by 
land  were  simple  enough  :  the  Sp.iniards  tried  to  transfer 
the  seat  of  war  into  tho  United  Provinces,  and  were  steadily 
foiled  by  Maurice.  All  the  while  the  States  General 
aimed  at  peace,  though  the  navnl  war  became  vigorous  as 
that  on  land  languished.  The  sea  fight  oft'  Gibraltar  in 
1607  utterly  ruined  the  Spanish  fleet,  and  left  her  com- 
merce powerless.  At  last,  after  long  negotiations,  which 
served  to  emphasize  the  variance  between  the  patriot  party, 
headed  by  Barneveldt  and  Grotius,  and  the  war  party, 
which  included  the  ofiScial  classes,  the  army,  navy.  East 
India  Company,  the  clergy,  and  the  populace  in  the  towns, 
a  truce  for  twelve  years  was  signed,  on  the  titi  possidttii 
ground,  between  Spain  and  Holland.  In  the  war  the 
Dutch  had  added  Overyssel  and  Groningen  to  the  union  ; 
they  held  Sluis,  Hulst,  and  other  ports  on  the  Flemish 
side,  in  what  is  called  "  Dutch  Flanders";  they  had  Bergen- 
op-Zoom,  Breda,  and  Hcrzogenbusch  on  the  Brabant 
frontier,  and  the  forts  which  commanded  the  Scheldt  and 
strangled  Antwerp  for  the  sake  of  Amsterdam;  lastly,  they 
were  become  lords  of  the  sea,  and  the  chief  traders  of  the 
■world. 

After  a  brief  interference  in  the  affairs  of  Germany,  Theol^ 
where  the  intricate  question  of  the  Cleves-Juliers  succession  gical  I. 
was  already  preparing  the  way  for  the  Thirty  Years'  War,  ™°fll<*i 
Holland  settled  down  into  that  hot  and  absorbing  theologi- 
cal struggle,  which  was  closely  mixed  up  with  political 
questions,  and  which  stained  with  a  deplorable  triumph  tho 
last  years  of  the  career  of  Maurice  of  Nassau.  In  1603 
Jacob  van  Hermansen,  or,  in  Latin  form,  Arminius  (sea 
Arminius),  had  been  appointed  one  of  the  two  professors  of 
theology  at  Leyden,  Francis  Gomar  being  the  other. 
The  two  men  took  opposite  sides  with  zeal,  Arminius 
assaiUng  and  Gomarus  defending  the  current  popular 
theology.  The  views  of  Arminius  spread  fast  among  the 
upper  classes,  especially  in  tho  larger  towns,  and  becaihe 
the  theology  of  the  civic  aristocracy ;  the  established 
opinions  were  tenaciously  supported  by  the  bulk  of  the 
clergy,  the  peasantry,  the  town  populace,  the  army,  and 
the  navy.  At  their  head  stood  Maurice,  ready  to  use 
the  strength  of  Calvinistic  feeling  to  secure  his  own 
authority,  however  little  he  might  care  for  the  tenets  of 
his  side ;  at  the  head  of  the  other  party,  more  philo- 
sophical, less  iu  earnest  perhaps,  was  Barneveldt,  with  the 
town  traders.  King  James  of  England  as  yet  supported 
the  Calvinists,  and  with  Archbishop  Abbot  influenced 
greatly  the  proceedings  of  the  famous  synod  of  Dort 
(1618)  in  favour  of  Prince  Maurice  and  the  anti-Remon- 
strants. The  results  of  the  synod  enabled  the  prince  for 
his  own  political  purposes  to  crush  the  aristocratic  party. 
Barneveldt  and  Grotius  (another  leading  Remonstrant) 
were  seized,  and  in  spite  of  all  his  great  services  to  his 
country,  his  venerable  age,  and  his  past  support  of  Maurice, 
the  pensionary  was  brought  to  an  infamous  trial  and 
executed  at  the  Hague  in  1619.  Grotius  afterwards 
escaped  frorri  prison  and  took  refuge  in  France.  The 
silenced  Remonstrants,  finding  that  there  was  no  hope  of 
toleration  for  them,  left  the  country  in  great  numbers, 
and  formed  a  prosperous  settlement  in  Holstein  in  1621, 
where  they  founded  the  town  of  Frederickstadt  on  the 
Eider. 

In  1621  the  truce  with  Spain  came  to  an  end,  and  the 
Dutch  were  at  once  involved  in  the  vortex  of  the  Thirty 
Years'  War,  which  had  now  been  going  on  for  a  couple  of 
years.  Spinola,  after  taking  Juliors,  attempted  Eergen-op- 
Zoom,  hoping  thereby  to  open  a  passage  into  Zealand  ;  he 
was,  however,  foiled  by  Maurice.  About  this  time  a  great 
coolness  sprang  up  between  Holland  and  England,  the 
beginning   of   the   deadly  rivalry  which   lasted    so  long. 
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n.ing  James  was  eager  to  gaio  Lis  objects  without  fighting, 
and  to  be  on  friendly  terms  with  Spain  ;  he  and  Laud 
were  opposed  to  the  Calvinism  of  the  Dutch,  and  disliked 
their  form  of  church  government;  and  commercial  jealousy 
was  already  beginning  to  arise.  Successes  and  losses 
were  evenly  balanced  in  the  war :  the  Dutch  recaptured 
Juliers  and  took  Clevcs,  while  Spinola,  after  great  losses 
caused  by  the  gallant  defence  of  the  English,  in  1625 
took  Breda.  A  few  days  before  tho,  town  fell  Maurice 
died,  leaving  the  Spaniards  in  the  heart  of  his  territories, 
Hand  the  Dutch  vexed  with  religious  and  domestic  factions. 

His  brother,  Frederick  Henry  of  Orange-Nassau,  sue- 
'ceeded  him  as  Btadtholder  of  Holland,  Zealand,  Guelder- 
ijand,  Utrecht,  and  Overyssel.  The  war  by  land  became 
utterly  spiritless,  though  by  sea  the  Dutch  still  asserted 
their  maritime  supremacy.  By  land  the  chief  operations 
were  the  siege  and  capture  by  Frederick  Henry  of 
Herzogenbusch,  Maestricht,  and  Wesel  in  1628;  by  sea 
the  Dutch  interfered,  much  against  the  popular  feeling, 
to  assist  the  French  court  against  the  Huguenots  at  La 
llochelle.  They  blockaded  Dunkirk,  whence  Spanish 
privateers  had  been  wont  to  harass  their  commerce ;  under 
Piet  Heyn  of  Delftshaven,  boldest  of  their  sea-captains, 
they  vexed  the  Spanish  coasts,  captured  Spanish  war  ships, 
carried  off  their  "silver  fleet,"  and  finally  in  1631  won 
near  Tholen  a  brilliant  victory  over  a  great  Spanish  fleet 
commanded  by  Count  John  of  Nassau,  who  was  endeavour- 
ing to  make  a  descent  on  the  Zealand  coast. 

In  this  year  the  States,  feeling  that  the  moderation  of 
the  Btadtholder  was  honest  and  salutary,  that  his  influence 
•lone  seemed  able  to  quiet  the  rage  of  religious  faction,  and 
that  his  military  operations  had  secured  the  confidence  of 
tho  provinces,  took  the  important,  and,  as  it  turned  out,  tho 
unwise  step  of  securing  to  his  infant  sou  the  reversiou  of 
all  his  great  oflSces  of  stadtholderj  captain,  and  admiral- 
general.  The  Calvinists  were  wiUing  to  grant  so  much  to 
the  head  of  their  party,  a^d  made  no  objection  to  the 
introduction  of  the  principle  of  hereditary  succession ; 
while  the  Remonstrants,  discerning  that  Frederick  Henry, 
like  bis  brother  before  him,  was  personally  more  favourable 
to  their  tenets  than  to  those  of  their  adversaries,  accepted  the 
measure  in  the  hope  that  when  permanently  established  as 
their  prince  he  would  carry  out  those  tolerant  views  which 
he  was  known  to  hold. 

In  1632  he  justified  their  confidence  by  his  masterly 
siege  and  capture  of  Maestricht,  in  defiance  of  all  the  elforts 
of  the  Spanish  and  imperial  generals;  Namur,  Luxembourg, 
and  eastern  Brabant  were  laid  under  contributiou  in  con- 
sequence, and  the  States  defended  from  danger  of  attack 
towards  the  east  As  the  war  dragged  on  after  the  3eath 
Mlianceof  Gustavus  Adolphus  of  Sweden,  France  and  Holland  drew 
?ranee.  *"°''^  together,  and  in  1635  an  alliance  and  partition  treaty 
was  made  between  them,  in  which  it  was  proposed  thai  the 
Spaniards  should  be  driven  out  of  the  Netherlands,  which 
should  be  made  an  independent  state,  guaranteed  by  the 
aDies ;  that  France  should  receive,  as  her  share,  the  sea- 
coast  up  to  Blankenberg,  together  with  Thionville  and 
Namur ;  and  that  a  corresponding  portion  should  be  given 
to  Holland ;  if  this  scheme  of  an  independent  state  proved 
a  failure,  then  France  and  Holland  should  divide  the  whole 
district  between  them.  The  joint  operations  consequent  on 
this  agreement  proved  a  failure :  Frederick  Henry  had 
always  been  opposed  to  the  alliance,  and  probably  did  not 
wish  its  success;  the  divergence  between  him  and  the  States 
General  at  thvi  time  gave  Cardinal  Richelieu  the  oppor- 
tunity of  restoring  the  Remonstrant  party  in  Holland^  and 
making  it  French  in  sympathy,  in  oppositiou  to  the  House 
of  Orange— a  combination  ot  which  Louis  XIV.  afterwards 
made  great  use.  In  1637  the  Btadtholder  recovered  Breda, 
though  the  gain  was  balanced  by  the  loss  of  Roermond  and 


other  places;  and  in  1G38  the  wrir  wns  favourable  I o  the 
Spaniards.  In  1639,  however,  a  series  of  great  naval 
triumphs  under  Tromp  and  De  Witt  turned  the  scale  ia 
favoui  of  the  Dutch. 

In  1640,  on  the  death  of  Count  Henry  of  Nassau,  stadt- 
holder  of  Friesland  and  Groningen,  the  latter  province 
chose  Frederick  Henry  as  its  stadtholder,  and  ho  thus 
became  chief  of  six  out  of  the  seven  United  Provinces  ;  in 
the  next  year  he  was  able  to  arrange  the  marriage  of  his 
son  William  with  Mary,  eldest  daughter  of  Charles  I.  of 
Eugland,  a  match  devised  by  the  queen-mother  of  France, 
while  a  refugee  in  Holland,  in  order  to  increase  the  ill-will 
between  Richelieu  and  the  stadtholder.  Thus  began  the 
dynastic  relation  between  the  Stewarts  and  the  house  of 
Orange,  which  led  to  such  great  results  before  the  end  of 
the  century.  The  States  General  were  not  too  well  pleased 
with  this  alliance,  and  looked  shyly  at  Henrietta  Maria 
when  she  came  over  to  Holland  to  get  help  for  Charles  L 
in  1642.  They  were  becoming  alaVmed  at  the  great  power 
and  growing  ambition  of  France  under  Richelieu,  while 
they  sympathized  to  a  great  extent  with  the  English 
Puritans. 

All  parties,  except  the  French,  being  now  utterly  weary 
of  the  war,  negotiations  for  peace,  long  talked  of,  long 
prepared  for,  began  in  earnest  at  Munster  and  Osnabriick. 
Before  their  close  Frederick  Henry  died  in  1647,  and  was 
liucceeded  in  his  dignities  and  offices  by  his  young  son 
William  II.,  and  almost  immediately  afterwards  (January  WiUieun 
1648),  in  spite  of  the  opposition  of  France  and  the  young  H. 
prince  of  Orange,  the  deputies  of  the  Provinces  (with  ex- 
ception of  Zealand  and  Utrecht)  signed  a  separate  treaty 
of  peace  with  Spain,  which  was  confirmed  and  sworn  to  in 
May  at  Munster.  It  was  a  complete  surrender  of  every- 
thing for  which  Spain  so  long  had  fought.  Tho  United 
Provinces  were  recognized  as  free  and  independent,  and 
Spain  dropped  all  her  claims ;  the  uti  possidetis  basis  was 
adopted  in  the  matter  of  all  conquests ;  the  two  contract- 
ing parties  agreed  to  respect  and  keep  clear  of  each  other's 
trading-grounds ;  each  should  pay,  in  the  ports  of  the  other, 
only  such  tolls  as  natives  of  the  other  paid ;  the  Scheldt 
was  entirely  closed  by  the  States,  so  that  Amsterdam  might 
strangle  Antwerp — the  chief  harbour  of  the  free  Provinces 
thus  ruining  the  chief  harbour  of  those  still  subject  to  Spain. 
And  80  ended  the  so-called  Eighty  Years'  War. 

No  sooner  was  the  peace  concluded  than  bitter  disputes 
arose  between  Holland,  on  the  one  hand,  and  the  prince  of 
Orange,  supported  by  the  army  and  navy  and  the  smaller 
provinces,  on  the  other.  He  was  tempted  into  foolish  acts  : 
he  arrested  six  of  the  deputies  of  Holland ;  he  even  tried  to 
surprise  and  occupy  Amsterdam  ;  he  favoured  the  English 
royalists,  now  plentiful  in  the  Provinces,  while  Amsterdam 
and  Holland  inclined  towards  the  Commonwealth.  Thinga 
went  so  far  that  Williaa  II.  had  almost  destroyed  the 
liberties  of  the  Provinces,  and  was  intent  on  two  e themes, 
— the  resumpt'on  of  war  agamsc  Spain,  with  a  partition 
with  France  of  the  Spanish  Netherlands,  and  interference 
on  behalf  of  Charles  II.  in  England, — when  his  opportune 
death  by  small-pox  occurred.  A  few  days  afterwards  his 
widow,  Mary  of  England,  gave  birth  to  a  son,  who  wa^ 
destined  to  be  the  most  distinguished  man  of  his  race 
William  IIL  of  Holland  and  England. 

For  a  time  tho  death  of  William  II.  restored  the  burgter- 
party  to  power,  and  made  Amsterdam  the  head  of  the  United 
Provinces.  Holland  triumphed  over  Zealand;  the  house 
of  Orange,  friend  of  the  Stewarts,  seemed  to  suffer  eclipse 
with  them  ;  and  though  tl.e  royalist  mob  even  at  the  Hague, 
set  on  by  a  princely  rough  of  the  palatine  house,  made  it 
impossible  for  the  envoys  of  the  English  Commonwealth  to 
come  to  terms  with  the  republic,  still  the  popular  monarchi- 
cal party  was  in  fact  po*  erless  in  the  Provinces  for  mora 
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than  twenty  years.  It  was  with  a  ffew  Co  the  security  of 
this  aristocratic  government  that  a  great  assembly  of  the  Pro- 
vinces was  held  in  1651,  and  established  that  form  of  rule 
■which  Sir  William  Temple  has  so  well  described  ia  his 
Observations  upon  ihe  United  Provinces  of  the  Netherlands. 
There  were  four  chief  elements  in  that  federation  : — the 
terms  of  the  Union  of  Utrecht  (1579);  the  claims  and 
position  of  the  house  of  Orange  ;  the  sovereignty,  within 
its  own  borders,  of  each  province  ;  and  lastly,  the  liberties 
and  power  of  the  cities.  In  the  last  two  the  lead  was 
taken  by  Holland,:  Holland  -was  the  chief  province,  and 
Amsterdam,  its  capital,  the  chief  city  of  the  union.  And 
these  two  parts,  of  the  federation  were  at  one  also  in  their 
resistance  to  the  house  of  Orange,  of  which  the  chief 
strength  lay  in  Zealand.  The  union  was  governed,  in  theory 
at  least,  by  the  States  General  of  the  provinces,  which  met 
at  the  Hague,  and  consisted  of  a  fluctuating  number  of  de- 
puties (sometimes  as  many  as  800),  and  was  supplemented 
by  a  permanent  councLl  of  state,  a  kind  of  cabinet  composed 
of  twelve  deputies  from  the  provinces,  and  a  chamber  of 
accounts.  Besides  this  body  each  province  had  its  own 
tie  estates,  and  each  great  city  its  own  senate.  Thus  Amster- 
towB-  dam  was  ruled  by  a  senate  of  thirty -six  burghers,  who  kept 
corern-  Qf^er,  administered  justice,  raised  local  taxes.  The  office 
of  senator  was  for  life,  originally  by  election  of  the  whole 
body  of  freemen,  but  from  the  16tli  century  by  cooptation, 
80  that  the  government  of  the  city  became  a  close  oligarchy. 
Tlie  chief  towns  followed  Amsterdam  in  this  direction.  The 
senate  elected  the  deputies  of  the  city  to  the  states  of 
Holland. 
Com-  The  commercial  prosperity  of  the  Provinces  went  on 

"«™^  advancing  throughout  the  17th  century;  each  town  had 
'"*"..  its  own  work.  Flushing  received  the  West  India  trade ; 
^^  Middelburg  was  entrepot  for  French  wines ;  Terveer  was 
the  Scottish  and  Dort  the  English  staple ;  Leyden  manu- 
factured ;  Haarlem  made  linen  and  mixed  stuffs,  and  grew 
tulips  for  profit  and  pastime  ;  Delft  was  known  for  beer 
and  hardware ;  Zaandam  built  ships ;  Enkhuizen  caught 
and  cured  herrings ;  Friesland  had  the  Greenland  trade ; 
and  lastly  Amsterdam,  recognized  chief  of  Dutch  cities. 
Lad  the  East  India  trade,  with  that  of  Spain  and  the 
Mediterranean:  their  whole  carrying  business  reached  from 
tne  Gulf  of  Bothnia  to  the  farthest  Indies.  Their  sea- 
faring enterprise  received  an  early  srientific  impulse  from 
the  labours  of  Coignet  and  G.  Mercator.  All  questions  as 
to  the  nature  and  development  of  wealth  were  still  in 
iheir  infancy :  it  was  believed  that  all  depended  on 
balances  of  actual  bullion  ;  and  the  Spaniards  were  envied 
because  their  ships  brought  over  masses  of  gold  and  silver. 
The  "  balance  of  trade,"  the  establishment  of  banks  at 
home  and  colonies  abroad,  especially  mining  colonies,  a 
huge  carrying  trade,  the  making  of  goods  to  be  sold  for 
cash  only,  the  discouragement  of  all  imports,  and  the 
support  of  all  monopolies — these  things,  chief  elements  of 
what  is  called  the  "  isolation  theory  of  trade,"  guided  the 
politics  of  the  17th  century,  gave  Holland  vast  temporary 
iwealth,  discouraged  her  power  of  production,  and  eventually 
have  left  her  impotent  among  the  nations. 

At  first  William  the  Silent  had  been  governor  of  the 
Proyinces,  nominally  at  least  under  the  king  of  Spain  ; 
and  in  the  reconstruction  he  secured  his  own  rights,  whUe 
the  sovereign  power  was  transferred  to  the  States  General 
They  took  the  right  of  making  peace  and  war,  of  conclud- 
ing alliances,  of  taxing  and  coining.  The  governor  had  all 
military  commands,  had  power  to  pardon,  and  controlled 
the  civil  appointments;  he  represented  the  dignity  of  the 
state,  with  a  court,  and  guards,  and  envoys  from  other 
lands.  Each  province  had  its  own  stadtholder,  an  office 
in  name  at  least  derived  from  the  Spanish  times ;  each 
town  had  its  own  pensionary  or  chief  minister.     But  after 


the  death  of  William  II.,  the  office  of  stadtholder  of  Holland 
was  for  a  time  suspended  ;  there  was  no  captain-general  or 
admiral ;  and  the  grand  pensionary  of  Holland,  first 
minister  of  the  state,  became  virtual  president  of  the 
republic,  as  we  see  in  the  cases  of  John  De  Witt  and 
Heinsius. 

When  the  English  envoys  returned  to  tell  their  masters, 
the  Commonwealth,  of  their  failure  at  the  Hague,  parlia- 
ment at  once  replied  by  passing  the  memorable  Navigation 
Act  of  1651,  which  aimed  at  destroying  the  carrying-trade 
of  the  Provinces.  The  struggle  for  the  lordship  of  the  seas 
which  ensued,  and  with  which  the  names  of  Tromp  and 
Ruyter,  Blake,  and  Monk  are  so  splendidly  associated,  was 
waged  with  equal  bravery  and  nearly  equal  success  on 
both  sides,  untU  1654,  when  peace  was  made  by  the 
Amsterdam  burgher-party.  By  the  terras  of  the  treaty 
with  Cromwell  the  Orange-Nassau  family  was  altogether 
to  be  excluded  from  the  stadtholderate  of  Holland,  the 
other  Provinces  reserving  their  independence,  and  the 
Dutch  populace  also  much  disliking  the  peace.  England 
preserved  the  honour  of  her  flag,  while  Holland  was  seen 
to  be  a  worthy  and  equal  rival  for  the  command  of  the  sea. 

Hostilities  between  the  Dutch  and  Portuguese  respecting  W»r 
their  rights  in  Brazil  followed,  in  which,  after  each  side  *''•> 
had  done  much  damage  to  the  other,  peace  was  also  made  ;  ''"""P-V 
and  Holland  in   1658  interfered  to  save  the  Danes  from 
Charles  Gustavus  of  Sweden.     In  1659  a  treaty  of  peace  was 
made  between  France,  England,  and  the  United  Provinces, 
with  a  view  to  the  settlement  of  the  Dano-Swedish  question, 
which  ended  iu  securing  a  northern  peace  in  1660,  and  in 
keeping  the  Baltic  waters  open  for  Dutch  trade.     Since  the 
abolition  of  the  stadtholderate  after  William's  death  in  1650, 
the  centre  of  authority  had  lain  in  the  hands  of  John  de  John  d* 
Witt,  the  sagacious  leader  of  the  anti-Orange  or  Amsterdam  ^^'"• 
burgher-party ;  and  he  guided   the  foreign  affairs  of  the 
provinces  in  such  a  way  as  to  secure  the  fair  develooment 
of  their  commerce  on  every  side. 

The  momentous  year  1660  was  almost  as  critical  for  W»r 
Holland  as  for  any  state  of  Europe.  Charles,  in  England,  *'"■ 
having  re-enacted  the  Navigation  Act,  war  again  broke  ""K'"* 
out  in  1665,  and  the  duke  of  York  took  the  command 
of  the  English  fleet.  At  the  beginning  of  June  he  met 
the  Dutch  admiral  Opdam,  and,  after  a  close-fought  battle 
off  Lowestoft,  the  English  were  completely  victorious.  But 
so  bad  was  the  condition  of  the  home  Goverument  in  Eng- 
land that  in  the  following  year  the  Dutch  had  by  far  the  ' 
stronger  fleet  at  sea,  and  for  a  time  held  their  own  in  the 
Channel.  The  four-days',  battle  (June  1-4)  between  Prince 
Rupert  and  Monk  on  the  one  side  and  Kuyter  on  the 
other  ended  in  an  uncertain  victory  for  the  Dutch ;  but 
on  July  25th  they  were  decidedly  defeated  off  the  North 
Foreland,  and  driven  back  to  their  own  shores  with 
immense  loss.  The  English  were  now  masters  of  the  sea ; 
but  both  parties  needed  peace,  and  negotiations  began 
at  Breda.  In  the  course  of  these  Piuyter  suddenly 
sailed  up  the  Thames  nearly  to  Gravesend,  and  struck  terror 
into  the  very  heart  of  London,  which  thus  became  all  the 
more  eager  for  a  settlement.  In  July  1667  a  treaty 
between  England  and  Holland  was  signed  at  Breda ;  and 
in  the  following  year  Sir  William  Temple  accomplished 
the  triple  alliance  of  England,  Holland,  and  Sweden, 
against  the  aggressive  views  of  Louis  XIV.,  a  hollow  affair, 
and  pernicious  in  its  results  to  those  who  made  it.  It 
made  Louis  XIV.  determine  to  take  vengeance  on  the 
United  Provinces  and  on  the  De  Witts ;  it  led  at  once  to 
the  humiliation  of  England  by  the  treaty  of  Dover  (1670)^ 
to  the  overthrow  of  the  Amsterdam  party,  and  to  the 
miserable  end  of  the  De  Witts ;  and  it  eventually  raised 
the  prince  of  Orange  to  supreme  authority  in  the  United 
Provinces. 
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From  1068  to  1672  Louis  XIV.  made  ready  to  destroy 
the  Dutch  ;  and  so  well  had  his  diiilomacy  served  him  that 
they  were  left  without  a  friend  in  Europe.  In  1672  the 
storm  broke  :  the  English,  without  a  declaration  of  war, 
tried  unsuccessfully  to  intercept  the  Dutch  Mediterranean 
fleet ;  and  Franco  at  once  set  forth  to  conquer  the  hated 
tradesmen  of  the  north.  The  States  were  ill-prepared  on 
land,  though  their  fleet  was  strong  and  ready ;  party  spirit 
was  exceedingly  bitter,  and  the  ruling  party,  well  aware 
that  the  prince  of  Orange  was  very  popular  with  the  land 
forces,  had  utterly  neglected  their  army.  Ou  May  28, 
1672,  Ruytur  fought  a  great  naval  battle  in  Southwold 
Bay  (Solebay)  against  the  dulce  of  York  and  Marshal 
D'Estrees:  the  French  held  aloof,  pleased  to  see  the  Dutch 
and  English  destroy  each  other ;  tho  English  suffered  most, 
but,  as  the  Dutch  withdrew  to  their  own  ports,  the  others 
claimed  the  victory.  Meanwhile  Louis  XIV.  crossed 
tho  llhine  and  threatened  Amsterdam  (see  France). 
The  young  prince  of  Orange  alone  seemed  to  rise  to  the 
occasion;  while  others  wore  panic-stricken,  sending  em- 
bassies of  8ubmi.''sion  to  the  haughty  monarch,  making  pre- 
parations for  a  great  flight  by  sea,  William  with  his  miser- 
able army  did  his  best,  and  aroused  so  strongly  the  feelings 
of  the  people  that  Amsterdam,  passing  from  dejection  to 
despair  and  thence  to  reckless  enthusiasm,  rose  against  tho 
Db  Witts  and  foully  murdered  botl)  in  the  streets.  They 
had  just  before  proclaimed  William  stadtholder  of  Holland 
with  powers  unlimited.  And  thus  Louis  XIV.  destroyed 
the  proud  republic,  though  in  so  doing  ho  had  raised 
up  the  most  formidable  enemy  ho  was  destined  to 
encounter.  His  invasion  did  not  prosper;  other  nations 
began  to  take  up  the  Dutch  cause :  Germans  and 
Spaniards  threatened  tho  embarrassed  French  army  in  tho 
Provinces  ;  so  that  in  1  GTl  France  was  on  the  defensive  on 
every  sido.  William  of  Orange  in  that  year  was  defeated 
at  Sonef,  and  had  to  abandon  his  plan  of  penetrating  into 
Franco,  and  in  1675  tho  death  of  JIarshal  Turenne,  and 
the  retirement  of  tho  great  Condd,  turned  tho  tide  of  war 
in  favour  of  the  Dutch,  cxco2)t  on  the  sea,  where  the  French 
fleet  defeated  and  destroyed  in  tho  Mediterranean  (in  1076) 
the  united  navies  of  Holland  and  Spain.  In  1677  negotia- 
|ions  for  peace  went  on,  and  wore  hastened  by  the  marriage, 
at  the  close  of  tho  year,  of  William  of  Orange  with  the 
Princess  Mary,  daughter  of  the  duke  of  York.  At  last,  in 
1678,  came  the  great  peace  of  Nimeguen,  which  seeuied 
the  independence  of  the  Dutch. 

The  aggressive  policy  of  Louis  XFV.,  in  the  years  which 
followed  the  peace  of  Nimeguen,  enabled  William  to  lay 
the  basis  of  the  famous  confederacy  which  changed  the 
whole  front  of  European  politics.  Brandenburg,  Denmark, 
and  England  sided  with  the  French  king;  while  tho 
league  of  Augsburg  (1680),  following  directly  after  the 
revocation  of  tho  edict  of  Nantes,  placed  William  at  the 
head  of  the  resistance  to  French  domination.  Tho  league 
»a3  joined  by  tho  emperor,  Spain,  the  Unitcid  Provinces, 
Sweden,  Bavaria,  and  other  German  princes.  Tho  acces- 
sion of  James  II.  to  the  throno  of  England  made  it  easy 
for  the  stadtholder  to  keep  up  close  relations  with  the 
malcontents  in  church  and  state,  who  regarded  him  and 
the  Princess  Jlary  as  the  natural  successors  to  tho  English 
throne.  On  tho  birth  of  the  prince  of  Wales  the  anti- 
Catholic  feeling  in  England  at  last  grew  so  strong  that 
William  was  able  to  interfere  with  success;  while  tho 
diversion  of  the  attention  of  Louis  XIV.  from  Holland  to 
the  Rhine  relieved  the  timid  rulers  of  Amsterdam  from  all 
anxiety.'  Tho  Revolution  of  1688  ensued,  and  England 
became,  under  William's  strong  rule,  the  chief  member  of 
the  great  coalition  against  France.  In  the  grand  alliance 
of  1689-90  he  clearly  sacrificed  Dutch  to  English  in- 
terestii,  and  carried  through  his  policy  in  spito  of  great 


irritation  in  Holland  and  Zealand.  His  power  seemed 
almost  autocratic,  and  the  States  impotent.  Henceforward 
their  part  in  history  becomes  quite  secondary  compared 
with  that  of  England,  and  we  may  refer  for  details  of  the 
great  wars  to  the  articles  Enoland  and  France. 

In  1090  Waldeck,  commanding  the  Dutch,  was  defeated 
by  Luxembourg  at  Fleurus ;  and  the  Anglo-Dutch  fleet 
was  also  severely  handled  ofi'  Beachy  Head  by  the 
French,  who  inflicted  terrible  losses  on  Dutch  commerce. 
In  1691  the  French  took  Mons;  in  1692  the  allied 
ships  ruined  Tourvillo's  fleet  off  La  Hogue,  and  recovered 
the  command  of  tho  sea.  On  land  the  allies  fared  ill : 
Louis  took  Namur,  and  after  a  hard-fought  battle  Wil- 
liam wa»  defeated  at  Steenkirk ;  in  1093  the  Dutch 
shared  in  the  defeat  of  Ncerwindcn,  and  were  not  fortunate 
even  on  the  sea.  In  1695  tho  tide  of  affairs  had  turned, 
and  William  retook  Namur,  his  greatest  triumph  after  the 
battle  of  the  Boyne.  Negotiations  for  peace,  first  attempted 
in  1694,  led  to  the  peace  of  llyswick  in  1697,  in  which 
William  was  recognized  by  France  as  king  of  England,  the 
Dutch  obtaining  a  favourable  commercial  treaty,  and  the 
right  to  garrison  the  Netherland  barrier-towns.  Holland 
was  still  an  important  factor  iu  the  balancing  system 
rendered  necessary  by  the  ambition  of  France.  Louis 
XIV.,  however,  held  himself  little  bound  by  the  peace. 
In  1701  he  elbowed  the  Dutch  troops  out  of  the  barrier- 
towns,  ho  defied  England  by  recognizing  James  III. 
on  the  death  of  his  father ;  and  it  was  clear  to  all  that 
•  another  war  was  imminent,  when  William  III.  died  in 
I  1702.  He  had  been  made  hereditary  stadtholder  in  five  of 
I  the  Provinces  in  1672  ;  but  as  he  left  no  children  as  heirs, 
the  old  opposition  of  Holland  to  his  house  again  sprang  up, 
and,  led  by  the  grand  pensionary  Heinsius,  Amsterdam 
successfully  asserted  her  independence,  and  ruled  through- 
out the  coming  struggle  against  France  with  energy  and 
credit. 

When  war  was  declared  iu  1702,  Marlborough  was  named  TUe  t* 
commander-in-chief  of  English  and  Dutch  troops,  and  umviraU 
thenceforward  became  the  chief  man  in  the  famous  "  trium-  jsa'nst^ 
virate"of  Marlborough,  Heinsius,  and  Prince  Eugene.  Iu 
1703  the  Dutch  invaded  Flanders,  and  fought  the  drawn 
battle  of  Eckeren;  in  1704  they  and  the  English  took 
Gibraltar ;  in  the  same  year  they  took  part  in  the  great 
battle  of  Blenheim.  In  1705  Marlborough  led  them  into 
the  Netherlands ;  but,  hampered  by  the  deputies  of  the 
States,  he  achieved  little.  In  1706  he  won  the  battle 
of  EamiUies,  and  swept  the  French  out  of  the  Netherlands  ; 
in  1708  came  Oudenarde,  and  after  it  an  unsuccessful 
attempt  of  Louis  XIV.  to  detach  the  Dutch  from  the 
alliauce  ;  in  1709  the  terrible  battle  of  Malplaquet  and  the 
capture  of  Mons.  After  this  great  changes  followed  in 
England,  and  Marlborough's  power  came  to  an  end. 
Negotiations  for  peace,  often  tried  before,  drew  towards 
success  in  1712,  and  in  1713  the  peace  of  Utrecht  wasPenMrf 
signed.  While  France  received  Aire,  St  Venant,  Bethune,  Utrecht 
and  Douay,  the  Spanish  Netherlands  were  formally  handed 
over  to  tho  United  Provinces,  which  in  their  turn  passed 
them  on,  after  conclusion  of  a  barrier  treaty,  to  Austria; 
henceforth  they  are  known  as  tho  Austrian  Netherlands.  A 
favourable  commercial  treaty  was  also  made  between  the 
Dutch  and  France.  The  peace  of  Utrecht  made  the  re- 
public almost  as  powerful  on  shore  as  she  had  been  by  sea  ; 
at  the  samo  time  it  taught  her  that  the  great  powers  around 
her  would  use  her  resources  for  war,  and  abandon  her 
when  they  wanted  peace  :  she  therefore  determined  hence- 
forth to  stand  clear  of  all  foreign  complications.  With 
1713  tho  importance  of  Holland  iu  European  politics 
comes  almost  to  an  end. 

The    ruling  party    in  the   States   took  an    active  part 
in  securing  George  I.  on  the  throne  of  Englaud ;  aud  un 
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th£.cliiviM  ol  Louis  XIV.  in  1715,  tlie  old  ill-will  between 
FfSln-e  tnd  the  provinces  died  entirely  out,  so  that 
fhey  >\(:re  secure  in  a  position  of  tramiuillity;  they  also 
i)rougl't  to  a  fair  conclusion  their  difficulties  with  Austria 
ou  the  subject  of  the  Netherlands  barrier.  These,  however, 
began  again  when  in  1723  the  emperor  set  on  foot  the 
Ostend  East  India  Company,  which  was  at  once  regarded 
is  an  offensive  val  by  the  Amsterdam  merchants.  For 
the  sake  of  crushing  this  competition  the  States  in  1731 
consented  to  guarantee  the  Pragmatic  Sanction  of  Charles 
VI.  -In  1743  theyjoined  England  in  supportingthe  claims 
of  Maria  Theresa,  queen  of  Hungary,  and  fell  consequently 
into  complications  with  France,  which  invaded  the  barrier 
country.  In  1 744  they  granted  a  subsidy  in  money  and 
put  20,000  men  in  the  field,  and  became  a  member  of  the 
Quadruple  Alliance  with  Austria,  England,  and  Saxony. 
In  1745  the  Provinces  took  their  part  in  the  rout  of 
Fontenoy,  aftev  which  Marshal  Saxe  overran  the  Austrian 
Netherlands,  while  England  and  Holland  were  alike  para- 
lysed by  the  Jacobite  rising  in  Scotland.  The  States  lost 
every  barrier-town,  and  lay  defenceless  before  the  French, 
who  in  1747  entered  Dutch  Flandera,  and  made  an  easy 
conqufst.  And  now  the  Orange  party,  supported  by 
English  aid,  began  to  lift  its  head.  The  Provinces  had 
fallen  so  low  that  all  men  began  to  wish  for  a  dictator. 
Accordingly  Prince  William  Charles  Henry  Friso  was  pro- 
claimed stadlholder,  taijtaiu,  and  admiral-general  of  Zealand 
Dt  Terveer,  under  the  title  of  William  IV.  The  movement 
tliu^  begun  spread  like  wilJCri; ,  all  Zealand  accepted  him 
with  enthusiasm,  and  Holland  vas  not  far  behind  ;  even 
at  Ajusterdam  and  the  Hague  the  popular  feeling  was  too 
etrong  to  be  resisted,  and  tht.  Government  had  to  give  way. 
William  IV.  became  captain  and  admiral-general  of  the 
whole  union,  and  stadtholdei  of  the  Seven  Provinces;  a 
little  later  these  offic";.  were  declared  hereditary  in  both 
male  and  female  lines. 

Th?  jicace  of  Aix-la-Chapelle,  in  1748,  though  it  nomi- 
Jiallyrosloied  thing*  to  their  old  estate,  could  not  efface  the 
mischief  i.nd  humiliation  which  the  war  had  caused  to 
Holland.  Nor  ^were  afl'aira  mended  by  the  death  of  the 
HadtholdtT  William  JV.  iii  1751,  who,  though  dull  and 
(jiiiet,  did  his  best  to  develop  the  commercial  and  manu- 
facturing prosperity  of  the  States.  His  widow,  Anno  of 
England,  daughter  of  George  II.,  carried  on  the  govern- 
ment for  her  sun  William  V.  She  showed  but  little 
aptitude  for  the  post  of  regent,  and  the  Provinces  had 
great  difficulty  in  standing  clear  of  the  European  compli- 
cations of  the  Seven  Years'  War.  They  did  so,  however, 
ind  after  her  death  in  1759  were  on  better  terras  with 
England,  which  had  urged  them  to  take  up  the  cause  of 
Frederick  the  Great.  In  1760  V.'illiam  V.  was  declared 
lo  be  of  age ;  irresolute  and  weak,  he  was  entirely 
under  the  command  of  his  old  preceptor  Louis  of 
Brunswick,  and  his  wife  Frederica  Wiihelmina,  niece  of 
Frederick  the  Great.  His  rule  is  only  distinguished  for 
the  springing  up  of  several  learned  societies,  and  for  the 
jtimulus,  derived  partly  from  England  partly  from  France, 
given  to  scientific  inquiries.  In  other  respects  the  influ- 
ences of  England  and  France  were  not  propitious  to  the 
rrovinces.  .In  the  American  War  of  Independence  William 
lympathized  with  the  English  court  against  the  French  and 
^e  revolted  colonies,  while  the  Dutch  people  warmly 
embraced  the  other  side.  Hence  arose  again  old  maritime 
disputes.  The  Provinces  quarrelled  at  home  over  tho 
rtlativ©  Importance  of  army  and  navy,  and  strengthened 
DEiuier.  OP  things  went  on  from  1776  to  1780,  when 
the  iixaoM*  " Aimt6.  Neutrality,"  with  which  the  Conti- 
aentaPsfates  replied  to  tho  demands  of  England  on  the 
•eas,  drew  the  Provinces  once  more  into  the  arena  of 
European   politic*.      After  ti  division    of  the  States,  in 


which  four  were  on  one  side  and  three  on  the  other,  th« 
United  Provinces  decided  to  adopt  the  Neutrality,  and  threw 
in  their  lot  with  France  and  Russia  against  England.  But 
though  war  broke  out  at  once,  nothing  could  cure  the  vio- 
lence of  party  spirit — the  stadtholder  and  the  court  party 
going  with  the  English,  and  neutralizing  all  the  warliks 
efforts  of  the  "patriot"  party.  In  1781  Dutch  commerca 
was  utterly  paralysed;  the  other  powers  set  on  the  Provinces, 
and  took  each  its  part.  Their  West  India  Islands  wero 
seized,  and  it  seemed  as  if  they  could  do  nothing  in  their  owik 
defence.  At  last,  however,  an  indecisive  but  not  ingloriouii 
action  with  Admiral  Parker  at  the  Dogger  Bank  roused  tho 
national  spirit,  and  the  Orange  party  lost  ground  every- 
where. In  1782  the  Provinces  recognized  the  independence 
of  the  United  States  of  America ;  with  generous  sympathy 
tho  aged  commonwealth  saluted  the  rising  republic  of  tho 
West,  which  was  destined  to  take  its  share  also  in  the  ruin 
of  Dutch  trade.  In  i783  the  States  made  an  inglorious 
peace  with  England,  in  which  the  English  got  right  of  freai 
traffic  with  tho  Dutch  East  India  colonies. 

The  patiiot  party  was  so  much  excited  by  this  long  series 
of  blunders  and  humiliations  that  tho  fall  of  the  house 
of  Orange  seemed  imminent,  and  the  king  of  Prussia  had  to 
interfere  on  behalf  of  his  kinsfolk.  In  1784  the  States 
were  in  trouble  with  a  new  antagonist;  the  emperor  Joseph 
II.  sought  to  compel  them  to  acquiesce  in  the  reopening  of 
the  mouths  of  the  Scheldt,  so  as  to  restore  some  of  its 
ancient  prosperity  to  Antwerp.  But  as  neither  party  was 
able  to  fight,  a  peace  was  patched  up  iu  1785,  though  its 
terms,  as  usual,  were  very  humiliating  to  the  States.  The 
resistance  against  the  princess  of  Orango  continued  to 
increase  in  violence,  until  in  1787  the  Prussians  agaiu 
interfered,  occupying  Amsterdam,  reinstating  the  stadt- 
holder, who  had  been  driven  out,  and  com  (jelling  the  states 
to  ally  themselves,  much  against  their  will,  with  England 
and  Prussia. 

Under  their  sway  the  Dutch  passivelyremained,  and  whei? 
the  French  Revolution  came  they  atood  neutral  as  long  as 
they  could  between  it  and  the  kings ;  it  was  not  till 
Duraouricz  had  overrun  all  tho  Austrian  Netherlands  in 
1792,  and  had  determined  to  secure  justice  to  Antwerp  by 
forcing  open  the  passage  of  the  Scheldt,  that  they  were 
drawn  into  tho  strife.  On  the  death  of  Louis  XVI.  in 
1793  the  national  convention  at  once  declared  war  against 
both  England  and  the  Provinces  Their  first  campaign 
against  the  Dutch  under  Dumouriez  failed :  the  invaders 
were  arrested  before  Willemstadt,  and  ultimately  wero 
compelled  to  retreat.  But  in  tho  autumn  of  1793 
Jourdau  restored  the  credit  of  the  French  arms  in  the 
Austrian  Netherlands.  In  1794  Pichegru  brilliantly 
completed  the  conquest  of  Belgium,  and  before  the  end 
of  the  year  invaded  the  Provinces.  The  very  severe  frost 
of  that  winter  gave  his  army  easy  passage  over  all  the 
rivers  and  low-lying  lands,  which  stdl  formed  the  chief 
defence  of  the  states ;  he  occupied  Amsterdam,  and  with 
his  hussars  crossed  the  ice  and  took  the  Dutch  fleet  as 
it  lay  at  the  Texel ;  the  stadtholder  fled  (1795)  to  Eng- 
land ;  and  the  shattered  remains  of  the  duke  of  York'* 
army  having  reached  Bremen  returned  home  in  disgrice. 
The  republican  party  in  the  Provinces  now  reorganized 
the  government  so  as  to  bring  it  into  close  harmony  with 
that  of  Paris.  A  new  constitution  was  framed ;  the 
ancient  system  of  representative  government,  the  stadt- 
holderate,  and  the  offices  of  captain  and  admiral-general 
were  all  swept  away ;  »  fair  and  open  representation  was 
established  ;  and  the  B  itavian  republic  came  into  being  in 
close  alliance  with  France.  Tho  French  with  one  hand 
delivered  the  Provinces  from  a  worn-out  system  of  govern- 
ment, and  with  the  other  seized  on  a  substantial  return 
for  fheir  assistance.     The  new  constitution,  so  excellen* 
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in  appearance,  soon  proved  a  delusion.  One  change  of 
i^ovcroment  succeeded  another :  after  the  States  General 
caiue  a  national  convention ;  then  in  1 79S  a  constituent 
assembly  with  an  executive  directory;  then  chambers  of 
rejnesentatives;  then  a  return  to  the  earlier  eystera  under 
the  names  of  the  eight  provincial  and  one  central  com- 
missions (1801). 

The  peace  of  Amiena  gave  the  country  a  little  rest,  and 
the  Dutch  got  back  the  Cape  of  Good  Hope  and  their 
South  American  colonies  :  it  was,  however,  but  the  brief 
and  deceptive  lull  between  two  storms ;  when  war  began 
again  England  once  more  swept  away  all- she  had  restored. 
In  1805  Bonaparte,  with  his  usual  high  hand,  imposed  on 
them  a  new  constitution,  and  set  Schimmelpenninck  over 
them  with  the  ancient  title  of  grand  pensionary.  In  the 
next  year  Napoleon  added  Holland  to  the  ring  of  great 
fiefs  with  which  he  surrounded  Lis  imperial  system,  and 
forced  an  unwilling  brother,  Louis,  to  be  king  of  an 
unwilling  people.  Worthy  of  a  better  fate,  the  excellent 
king  of  Holland  did  all  in  his  power  to  protect  his  new 
subjects  from  the  crushing  friendship  of  his  brother ;  but 
his  efforts  were  in  vain,  and  he  withdrew  to  Vienna.  In 
1810  Napoleon  annexed  all  Holland  to  the  empire,  de- 
claring that  it  was  "  in  the  nature  of  things  nothing 
but  a  portion  of  France."  In  1813  the  change  in  the 
affairs  of  Europe  encouraged  the  Dutch  to  join  the 
general  revolt,  when  they  established  a  limited  monarchy. 
The  prince  of  Orange  was  recalled  from  England,  and 
entered  Amsterdam  amidst  the  utmost  enthusiasm.  An 
assembly  of  notables  met  and  declared  him  king  with 
the  title  of  William  I.,  king  of  the  Netherlands,  in 
1814.  By  the  treaty  of  Paris  Belgium  was  united  to 
Holland,  and  the  seventeen  provinces  were  again  forcibly 
joined  together  under  one  prince.  It  was  settled  that  the 
house  of  Orange  should  have  the  hereditary  sovereignty, 
with  a  fairly  liberal  constitution.  To  make  up  to  the  new 
king  for  the  loss  of  his  territories  in  Germany,  the  grand 
duchy  of  Luxembourg,  with  the  exception  of  the  town  and 
fortress  of  Luxembourg,  was  handed  over  to  hira  as  his 
private  possession,  not  as  a  part  of  the  kingdom ;  the 
bishopric  of  Li^ge  and  the  duchy  of  BouQlon  also  went 
with  it.  The  episode  of  the  "  Hundred  Days,"  though  it 
delayed  the  conclusion  of  the  very  complicated  arrangements 
involved  in  these  transfers,  gave  the  new  kingdom  an  oppor- 
tunity of  distinguishing  itself :  it  was  the  first  point  of 
attack,  and  met  the  crisis  with  vigour.  The  Dutch  troops 
under  William,  eldest  son  of  the  new  king,  took  consider- 
able part  in  the  short  and  striking  campaign  which  was 
closed  on  June  18,  1815,  by  the  final  victory  of'Waterloo. 

The  allied  powers  now  founded  in  Holland  and  Belgium 
what  they  hoped  would  be  a  solid  and  permanent  kingdom 
as  a  barrier  against  France.  It  was  felt  that  Napoleon 
had  shown  Europe  the  importance  of  this  district  in 
connexion  with  his  scheme  for  European  domination. 
The  new  kingdom  under  the  house  of  Orange  was  there- 
fore the  subject  of  great  and  anxious  consideration  at 
Vienna.  The  king,  an  hereditary  sovereign,  received,  full 
executive  powers,  and  the  initiative  in  proposing*  laws. 
He  had  also  the  power  of  appointing  his  own  council  of 
state.  As  a  legislative  body  there  were  the  States-General, 
divided  into  two  chambers ;  each  province  had  also  its  own 
local  states.  Freedom  of  worship  and  political  equality 
were  secured  for  all. 

A  highly  artificial  arrangement  like  this,  however,  could 
not  stand  long,  if  Europe  came  to  throw  off  the  trammels 
of  the  monarchical  reaction,  and  to  give  freer  course  to  those 
liberal  tendencies  which  had  survived  the  drama  of  the 
French  Revolution.  In  religious  belief,  in  laws  and  usages, 
in  language,  in  interests,  the  Bclgic  and  Batavian  provinces 
had  little  in  common.     Their  inhabitants  were  different 


races,  with  instincts  and  feelings  not  merely  aiverse  Tjut 
opposed.  The  Belgic  provinces  spoke  French  or  Walloon, 
the  Batavians,  Dutch.  .The  Belgians  were  strict  Catholics, 
while  the  Dutch  were  Protestants.  The  Dutch  were  chiefly 
a  commercial  and  seafaring  people,  with  interests  in 
distant  lands  and  colonial  po.-^scssions  ;  the  Belgians  were 
agriculturists,  except  where  their  abundance  of  minerals 
madethemmanufacturers.  The  Dutch  connected  themselves 
with  Germany  and  (though  often  only  by  way  of  rivalry) 
with  England ;  the  Belgians  drew  their  chief  inspirations 
from  France,  and  connected  themselves  with  the  French 
in  traditions,  religion,  and  commercial  interests.  Such  a 
diversity  could  not  possibly  stand  the  brunt  of  any  great 
political  movement ;  especially  as  the  Dutch  were  oppressive 
towards  their  Belgian  partners  in  the  kingdom.  Accord- 
ingly we  find  that  in  1830  the  revolution  at  Paris  at  once 
aroused  the  strongest  sympathy  at  Brussels.  The  dull 
obstinacy  of  William  I.  had  emphasized  the  divergence, 
and  his  narrow  and  antiquated  policy  rendered  an  outourst 
inevitable. 

The  revolt  at  Brussels,  which  began  on  the  25th 
August  1830,  spread  instantly  throughout  the  whole  of 
Belgium.  After  a  short  struggle  in  November,  a  confer- 
ence of  France,  England,  Prussia,  Austria,  and  Eussia, 
sitting  in  London  at  the  request  of  William  I.,  pro- 
posed an  armistice,  to  which  both  parties  agreed.  Id 
the  following  January  the  conference  attempted  to  settle 
the  terms  of  a  separation,  and  proposed  that  Holland  should 
have  Luxembourg  and  part  of  the  left  bank  of  the  Scheldt; 
this  the  Dutch  accepted,  while  the  provisional  Govern- 
ment at  Brussels  protested  against  it.  The  assembly  at 
Brussels  constructed  a  new  and  liberal  constitution,  with  a 
broad  representative  government,  liberty  of  teaching,  of 
the  press,  of  public  meeting ;  and  in  April  1831  the  crown 
was  offered  to  Leopold  of  SaxeCoburg,  who,  after  ascer- 
taining that  he  would  be  recognized  by  England  and 
France,  did  not  hesitate  to  accept  it  (see  Belgium).  This 
appointment  caused  the  utmost  irritation  at  the  Hague, 
and  the  Dutch  suddenly  invaded  Belgium  ;  the  opportune 
appearance  of  a  French  army  checked  the  Dutch  advance, 
and  gave  diplomacy  time  to  interfere.  The  citadel  of 
Antwerp,  however,  was  still  in  Dutch  Jiands,  and  the 
allied  powers  used  in  vain  all  their  influence  to  persuade 
William  I.  to  give  it  up  to  the  Belgians.  War  was 
hereon  declared,  and  France  and  England  blockaded 
the  Dutch  ports,  while  a  French  ■  army  attacked  the 
citadel,  and,  after  a  sharp  struggle,  compelled  it  to 
capitulate.  The  forts  of  Lillo  and  Liefkenshoek  were 
left  in  the  hands  of  the  Dutch ;  on  May  21,  1833,  there 
was  signed  at  Loudon  by  the  plenipotentiaries  of  Holland 
on  one  side,  and  those  of  England  and  France  on  the  other, 
a  convention  in  which  William  I.  engaged  not  to  recom- 
mence hostilities  against  Belgium,  and  to  leave  the  Scheldt 
navigation  open,  till  the  relation  between  the  two  countries 
should  be  definitely  settled  by  treaty.  The  final  settlement 
of  outstanding  questions,  however,  was  not  reached  till  six 
years  later,  when  Limburg  and  the  eastern  part  of  Luxem- 
bourg were  secured  to  Holland,  and  heavy  tolls  were  imposed 
on  the  navigation  of  the  Scheldt ;  then  the  two  kingdoms 
finally  parted  company  on  the  19th  of  April  1839. 

In  the  following  year  William  I.  resigned  his  crown  to 
his  son  William  IL,  who  reigned  in  peace  till  his  death  in 
1849,  when  he  was  succeeded  by  his  eldest  eon  William 
III.,  who  still  reigns.  The  wave  of  revolution  which 
passed  over  Europe  in  1848  had  in  Holland  com- 
paratively little  effect:  the  constitution  of  1814  was 
revised,  and  the  tranquillity  of  the  country  secured.  In 
1853,  after  the  establishment  by  the  papacy  of  Catholic 
bishoprics  in  England  and  Holland,  a  considerable  excite- 
ment arose,  which  resulted  in  the  accession  to  power  of 
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a  moderate,  liberal,  and  entirely  Protestant  cabinet,  and 
in  the  main  the  Protestant-liberal  party  has  guided  the 
country  for  the  last  quarter  of  a  century.  The  Dutch  took 
but  a  secondary  part  in  the  disputes  between  France  and 
Germany  as  to  Dutch  Luxembourg,  which  by  the  treaty  of 
London  (1867)  was  declared  neutral,  and  guaranteed  to 
Holland.  Ecccntly  they  have  been  engaged  in  a  very 
vexatious  and  wasteful  war  with  the  sultan  of  Acheen.  their 
neighbour  on  the  island  of  Sumatra. 

The  chief  of  the  older  authorities  for  the  Listorv  of  Holland  are : — 
Melis  Stoke  (,c.  1305)  ;  'Willelmus  Procurator,  1332;  Beka,  airomcon 
VltrajccL,  1350;  John  of  Leydcn ;  Froissart;  Jlonstrelct;  Vcliiis,' 
Clironi/k  van  Uoom;  Corlc  C'h.ronijT^je  van  HoUant,  973-1466; 
Groote  Chroni/k  van  Holland;  Annalci  rerum  gcstarum  in  HoUandia, 
14S1-S3;  Oiivier  de  la  Marche,  ilimoirei;  Meteren,  Hisloria 
Bclgica,  nosiri  potissimum  tcinporis,  1597;  Thuanns,  Hisloria  sui 
tcinporis,  libri  Ixxx. ;  Grotius,  De  antiquitate  rcip.  Batavica:,  1610  ; 
Guieciardini,  Omnis  Belyii,  sive  infcrioris  Germanicce  regioiiis, 
tUscriptio,  1613;  Hollandix  Selandiceqtieilcscriptio,l630;  Snoygou- 
danus  (Snoius),  De  repiibl.  JBatav.  libri  xiii.,  1620;  BoxUoorn, 
2'healrum,seii  Hollandia:  comitatiis  cifirhium  nova  dcscriptio,  1632 ; 
PolUijk  Handlboelskn  van  der  Staat  van't  Kederlandt,  1650 ;  Strada, 
Delia  gucrra  di  Fiandra,  1638  ;  Hooft,  Kedcrlandsche  Historic ;  Bor, 
Oorsjtrong,  Begin,  en  Kervolgh  der  Kedcrlandsche  Oorlogcn ;  Aitzema, 
Saken  van  Staat  enOorlogh  in  endeomtrent  de  Verecnigde Ncderlandcn 
(1621-69),  1669-72 ;  Brandt,  Lijf  en  Bedrijf  van  Michiel  de  Ruitcr, 
1637;  Historic  der  Rcformalie,'i(,ll-\'iOi;  DeWitt,  .Ei-iVfcn.  Among 
the  more  modern  works  areWicquefort,  L'Histoire  dcs Provinces  Vnics 
ic3  Paijs-Bas  (the  Hague,  1719-43,  2  vols. ,  with  a  large  collection  of 


diplomatic  documents  ;  nsw  edition,  by  Chaia  van  Baren,  Amsterd.^ 
1801-75)  ;  ■\Vageuaar,  De  Vaderlandsche  //istori«  (Amsterd.,  1749- 
1760,  21  vols.;  supplement  to  1790,  ibid.  1789-90,  3  vols.;  and 
continuation  from  1776  to  1802,  ibid.  1788-1810,  48  vols.);  BU- 
derdijk,  Gcschicdcnis  dcs  Vaderlands  {heyden,  1832-39,  12  vols.); 
Leo,  ZwBlf  Biieher  Niederldndischer  GeschicJUe  (Halle,  1832-35, 
2  vols.);  J.  C.  de  Jonge,  Gesehiedenis  van  het  Ned.  Zeewezen  (the 
Hague,  1833-48,  10  vols.);  J.  P.  Arend,  Algemeenc  Gesehiedenis  da 
Vaderlands  (Amsterd.,  1840,  &c.,  continued  by  Eees,  Brill,  and 
VanVlotcn);  Groen  van  Prinsterer,  GascAierfejiis  I'an  Ae<  Vaderland 
(Leyden,  1846,  4th  ed.,  Amsterd.,  1874,  4  vols.,  from  aCalvinistic 
point  of  view);  and  Archives  ou  Correspondancc  inidile  de  la  ifaisan 
d' Orange-Nassau  (Leyden,  1841-62);  Gerlache,  Essai  sur  Ics grandes 
£poqiKS  de  noire  hisloire  natioiiale  (1852),  frndHistoire  du  royaumc 
dcs  Paijs-Bas  depuis  1814  jusqu'en  1830  (3  vols.,  1859) ;  Nuijens, 
Algemecne  Gcschicd.des  Nederlandschen  Volks  (Amsterd.,  1872-78, 
15  vols.,  from  the  Bom(in  Catholic  point  of  view);  J.  van  Lennip, 
DcGesck.  van  Ncdcrland  (Leyden,  1878);  W.  Moll  and  J.  ter  Gouw, 
Nedcrland.  Gesch.  en  Yolhslcvcn  (Leyden,  1878  ;  this  and  the  pre- 
vious work  are  of  a  popular  cast);  J.  A.  Fruin,  De  Kedcrlandsche 
Wctbockenlot  op  1  Jan.  1876  (Utrecht,  1878);  Nippold,  Dierimiseh- 
kntholischc  Kirelic  im  Kimigreich  der  Ncderlande  (Leipsic,  1877); 
Wenzelherger,  Gesch.  der  Niederlandc  (in  Heeren  and  Uckert's 
series,  Gotha,  1878-791;  Kemper,  Gesch.  van  Nicderland  na  1830 
(Amsterd.,  1873-76)  For' English  readers  the  older  works  of 
Grattan,  History  of  the  Netherlands  (Lardner's  series),  and  Davies, 
History  of  Hollaixd  (3  vols.,  1841),  have  been  cast  completely  into 
the  shade  by  Jlotley's  Rise  of  the  Dutch  Republic  (Lond. ,  1856),  and 
The  United  Netherlands  (Lond.,  1861-68).  A  Repertorium  der 
verhandl.  en  bijdragcn  bctr.  de  gesch.  des  vaderlands  in  tijdseh. 
versehenen  appeared  at  Leyden,  1863,  and  a  Register  van  acad.  dis- 
scrtaticn,  having  the  same  scope,  in  1866.  W.  K.) 
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Of  the  Low  German  tribes  the  Old  Saxons,  the  Anglo- 
Saxons,  the  Franks,  and  the  Frisians  played  a  specially 
important  part  both  in  north-western  Europe  in  general  and 
in  the  Low  Countries  in  particular ;  and  accordingly  it  is 
with  these  tribes  that  we  have  in  the  first  place  to  do  when 
investigating  the  origin  and  development  of  the  Dutch  lan- 
guage A  great  many  dialects  formerly  existed  side  by 
Bide  on  Dutch  ground,  and  many  of  them  still  live  on 
*,he  lips  of  the  people  ;  but  they  all  belonged  to  one  or 
bther  of  three  well-defined  groups — Frisian,  Saxon,  and 
Frankish. 

In  the  earliest  times  about  which  records  have  come 
down  to  us,  the  Frisian  dialect,  in  various  shades  of  differ- 
Ence  indeed,  occupied  a  very  extensive  area.  It  was  the 
language  universally  spoken  in  the  provinces  of  Grpningen, 
Friesland,  "and  North  Holland.  But  in  Groningen  the 
Frisian  has  been  superseded  by  the  Saxon,  and  in  North 
Holland  by  the  Low  Frankish  dialect;  and  the  three  leading 
dialects  of  the  Dutch  are  now  distributed  in  Holland  nearly 
as  follows: — (1)  Sfixon  in  Groningen,  Drenthe,  Overyssel, 
end  the  county  of  Zutphen  ;  (2)  Frisian  (more  or  less  cor- 
rupt in  the  towns)  in  Friesland;  and  (3)  Luw  Frankish  in 
Guelderland  (excepting  the  county  of  Zutphen),  Utrecht, 
porth  and  South  Holland,  Zealand,  North  Brabant,  and 
lyimburg. 

In  Groningea  and  North  Holland  the  Frisian  dialect 
Las  left  more  or  less  marked  traces  of  its  former  pre- 
dominance in  the  pronunciation,  vocabulary,  and  phraseo- 
logy of  the  present  spoken  language.  During  a  considerable 
period  laws,  ordinances,  contracts,  and  similar  documents 
were  drawn  up  in  the  various  provinces  in  the  peculiar 
dialect  of  each,  and  many  of  these  documents,  especially 
in  Frisian,  have  come  down  to  our  time.  The  inhabitants 
of  the  northern  provinces,  however,  had  neither  superiority 
of  culture  nor  political  preponderance  enough  to'secure  the 
assimilation  of  the  adjoining  populations.  The  occupants 
of  the  tract  in  which  Low  Frankish  was  spoken  were 
much  moro  favourably  situated ;  and  that  dialect  has  in 
the  end  iiusted  the  two  others,  and  become  the  speech,  both 
oml  nncl  written,  of  cultured  Dutchmen. 


From  the  documents  collected  by  Miillenhoff  and  Scherer, 
and  from  many  others,  it  is  evident  that  between  the  8th 
and  the  12th  century  the  difi'erent  German  dialects  served 
as  vehicles  of  literary  composition,  and  this,  it  appears, 
must  also  have  been  the  case  in  the  Netherlands.  It  may 
therefore  be  safely  taken  for  granted  that,  among  the  lih-i 
Teuthonice  scripti  referred  to  in  the  act  given  in  the  year 
1202  by  the  papal  legate  Guido  for  the  organization  of 
the  bishopric  of  Li<^'ge,  there  were  some  written  in  the 
vernacular,  i.e.,  in  Low  Frankish,  which  after  the  sub- 
jugation of  the  Frisians  and  Saxons  by  the  Franks  was 
the  idiom  of  the  victors.  Whatever  pains  Charlemagne  took 
to  raise  the  dignity  of  the  German  language,  the  practice, 
prevailing  at  the  time  and  long  afterwards,  of  using  Latin 
in  ofiicial  documents  emanating  from  the  authorities,  pre- 
vented the  predominant  form  of  speech  from  encroaching  to 
any  considerable  extent  on  the  other  dialects.  Still  it  is  in 
this  period  that  we  must  seek  the  first  indications  of  tlio 
future  victory  of  the  Frankish  dialect  over  the  two  others. 
And  in  course  of  time  the  Franks  strengthened  their  politicfU 
pre-eminence  by  a  superiority  of  a  diflFerent  character,  which, 
added  io  the  first,  went  far  to  secure  to  the  Frankish 
diaject«the  prerogative  of  being  the  universal  vehicle  of 
cultured  thought,  written  and  spoken,  throughout  tha 
Netherlands.  Tlie  barbarous  victors  could  not  resist  ths 
humanizing  influence  of  the  higher  culture  resulting  from 
a  lengthened  intercourse  with  the  Romans.  And  when, 
after  a  considerable  lapse  of  time,  the  new  idiom,  thus  boru 
from  Latin,  began  to  be  employed  in  the  composition 
of  literary  productions,  the  influence  of  these  writings 
soon  made  itself  sensibly  felt  in  the  southern  Nethe*- 
lands.  The  inhabitants  of  ancient  Belgium  had  always 
continued  in  close  intercourse  with  their  brethren  in 
France  ;  .and  the  literary  productions  put  forth  in  France, 
especially  after  the  crusades,  soon  began  to  engage  the 
•attention  of  the  opulent  citizens  of  the  thriving  towns  of 
Flanders  and  other  parts  of  the  southern  Netherlands,  and 
were  diligently  translated  by  them  into  their  own- tongue. 
Holland,  Zealand,  and  L'^trecht  in  their  turn  were  connected 
with  the.  southern  Netherlands  by  many  close  ties.     Tha 
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tankage  spoken  in  the  southera  and  in  the  northern 
hletherlands  was  the  same  for  all  practical  purposes ;  and 
«o  it  happened  that  the  French  literary  works  and  their 
Flemish  reproductions  attracted  no  small  share  of  attention 
also  in  the  northern  Netherlands.  The  "  Dietsch  "  dialect,  in 
which  the  oldest  and  most  popular  works,  such  as  Reynard 
the  Fox  and  the  works  of  Jacob  van  Maerlant,  dating  from 
the  close  of  the  13th  century,  were  composed,  became  the 
model  speech  for  every  one  who  wanted  to  address  a  larger 
public  than  that  of  his  immediate  vicinity.  It  was  in  this 
Dietsch  dialect  that  Melis  Stoke,  an  inmate  of  the  monastery 
of  Egmond,  composed  his  Rhymed  Chronicle  {c,  1305). 

From  Holland  and  Utrecht  th^  Dietsch  dialect  readily 
found  its  way  farther  north.  What  the  Franks  had  tried 
to  achieve  in  times  long  past  vas  now  undertaken  by  the 
counts  of  Holland  and  the  bishops  of  Utrecht,  viz.,  the 
total  subjection  of  the  northern  provinces  to  their  rule. 
These  efforts  on  the  part  of  the  princes  just  named  again 
made  Frankish  the  dialect  of  the  dominant,  Frisian  and 
Saxou  the  idiom  of  the  conquered  race.  In  this  way 
Dietsch,  i.e..  Low  Frankish,  became  the  predominant  dialect 
all  over  the  Netherlands. 

At  a  tJinie  when  laws,   mutual  contracts,   and  othet 
ofiScial  documoDts  issued  in  Friesland  between  the  Vlie 
and  the  Lauwers  are  etill  drawn  up  in  pure  Old  Frisian, 
the  treaty  by  which  the  citizens  of   Stavoren  recognize 
Count  Floris  for  their  sovereign  lord  in  1292  ia  written  in 
Dutch.     The  contracts  drswn  up  by  Frisians  on  both  sides 
are  nearly  always  in  FrisiEn,  even  down  to  the  close  of  the 
15th  century,  though  occasionally  Dutch  was  used.-    In 
deeds   of  sale,   contracts,  <kc.,  drawn  up  between   1490 
and  1500,  we  meet  with  all  possible  shades  and  varieties 
of  the  Dutch  dialect,  which  is  seen  to  be  rapidly  gaining 
ground.     Still,  this  substitution  of  Dutch  for  Frisian  in 
documents  of  this  nature  by  no  means  proves  that  Frisian 
was  falling  into  desuetude  among  the  country  population. 
A  good  deal  of  course  depended  on  the  persons  who  were 
employed  to  compose  the  docutnents  above  referred  to.    The 
historian   of    Friesland,    Gabbema,    writing   about    1650, 
bitterly  laments  the  decay  of  the  Frisian  tongue ;  and  even 
foreign  writers,  such  as  Conrad  Gesner,  refer  to  the  fact 
in  a  similar  way.    But  in  spite  of  his  lamentations  Gabbema 
submits  to  the  pressure  of  the  times  and  writes  his  history 
not  in  Frisian  but  in  Dutch.     Nay,  his  friend  Gysbert 
Japix,  the  cultivator  ^jarearccWence  of  Frisian,  the  national 
poet  of  Friesland,  wrote   the  introduction  to  his  Friesche 
Rijmelerye  ("  Frisian  Rhymes  "),  and  many  a  manly  poem 
besides,  in  the.  same  language.     They  were  by  no  means 
averse  to  seeing    cultured   non-Frisians   take   cognizance 
of   their   literary  labours ;   and  to  satisfy  this  ambition, 
there   was  no   other  course    open   than   to   employ   the 
language  which  such  eminent  men  as  Marnix,  Coornhert, 
Roemeav  Visser,   Spiegel,   Hooft,   Huygens,   and   Vondel 
had  permanently  made  the  approved  vehicle  of  thought 
and    poetical    utterance    throughout    the     Netherlands, 
more    especially   after   the    fall   of   Antwerp,    in    1585, 
had    induced   the    most   highly   cultured    minds   of   the 
Bouthern  Netherlands  to  migrate  to  Holland.     This  had 
been  achieved  partly  by  direct  endeavours  tending  to  the 
improvement  of  the   language   and   the   excision  of  all 
"  foreign  dross,"  partly  by  the  creation  of  beautiful  works 
of   literary  art,  and   solid   contributions   to   history  and 
erudition.     For  the  language  and  intellectual  culture  of 
Holland  had  now  each  attained  a  stage  of  advancement 
where  neither  imperiously  demanded  new  capabilities  in  the 
other.     What  thus  happened  in  Friesland  also  took  place 
elsewhere,  the  same  or  nearly  the  same  causes  bringing 
about  the  same  results  throughout  the  country. 

The  language  of  the  Dutch  has  travelled  to  their  trans- 
marine  possessions,  without    engendering  a    new   dialect 


either  in  the  East  or  West  Tndiea  But  a  very  diiTerent' 
result  might  be  expected  if  at  any  time  their  East  Indian 
possessions  should  enter  upon  an  independent  career.  A. 
kind  of  mongrel  dialect  would  arise,  which  may  be  seen 
foreshadowed  in  official  papers  and  letters  composed  by 
so-caUed  sinjos,  or  "  half-breeds,"  in  the  island  of  Java. 
We  may  even  now  point  to  one  such  dialect,  the  speech 
of  the  Dutch  settlers  in  the  Transvaal  and  the  Orange 
Territory  in  South  Africa,  who  have  actually  begun  to  raise 
their  clipped  Dutch  to  the  dignity  of  a  written  language, 
in  which  they  are  now  composing  works  of  general  litera- 
ture, and  even  poems,  diligently  editing  class-books  and 
theological  treatises,  and  printing  such  newspapers  as  Den 
opregien  Afrikaander.  , 

Flemish  or  South  Dutch,  i.e.,  Belgian  Dutch,  though 
very  nearly  allied  to  North  Dutch  or  the  Dutch  of  Holland, 
essentially  differs  from  the  latter  in  many  important  points 
of  detail.  In  its  vocabulary,  its  phraseology,  and  the 
structure  of  its  sentences,  it  clearly  betrays  the  influence 
of  the  French-speaking  part  of  the  nation.  In  a  novel  by 
a  very  popular  Flemish  author,  A.  C.  van  der  Cruyssen, 
printed  ia  bold  type  in  small  octavo,  and  numbering  lesa 
than  200  pages,  the  present  writer  noted  far  more  than 
200  cases  in  which  a  North-Dutchman  would  have  chosen 
quite  another  turn  of  expression.  The  South  Dutch  dialect,' 
which  after  the  fall  of  Antwerp  had  remained  almost 
stationary,  but  which  in  our  days  has  become  a  cultured 
written  language  through  the  diligent  efforts  of  various 
writers  of  great  talent,  bears  the  evident  marks  of  this  recent 
emergence  from  a  stateof  utter  neglect  on  the  part  of  cultured 
men,  and  to  a  North-Dutchman  has  an  air  of  simple-minded 
artlessness  ar.d  innocent  naivete. 

The  complexity  of  origin  of  the  Dutch  language  is  raosj 
noticeable  in  the  case  of  the  vowels.  In  the  consonauta 
the  Saxon  and  the  Frankish  did  not  differ  greatly,  and 
the  Frisian  has  had  a  much  smaller  influence.  To  tb» 
Saxon  must  be  ascribed  the  dropping  of  the  nasal  befor» 
s,  /,  th,  as  well  as  before  h  and  v,  in  vyf  (five),  sederi  (sinthei 
since),  muiden  (mouth),  in  proper  names,  &c.  At  th? 
same  time  there  are  several  words  in  which  the  n  is  pre; 
served, — most  of  these  being  borrowed  from  the  Frankish 
as  auder,  kunde,  Yselmonde  in  Holland  (alongside  of 
Yselmuiden  in  Overyssel),  and  gans  (for  which  we  have 
goeze  in  the  Overyssel  dialect).  The  «  in  the  nom.  plur.  o\ 
the  vowel  stems  is  only  partially  retained:  side  by  sid^ 
there  exist  in  Middle  Dutch  plural  forms  like  hoj>d(\ 
dorpers,  kinder,  kinde,  kyne,  which  have  almost  all  in 
later  Dutch  assumed  either  s  simply,  g  after  the  plural 
form  r,  or  en  (originally  the  plural  form  of  n  stems)* 
the  s  and  n  being  erroneously  regarded  as  a  sign  of  th^ 
plural  (see  infra).  On  the  whole  the  Frankish  influence 
has  been  the  most  potent, — that  of  the  other  two  tongue* 
being  only  observable  here  and  there  in  the  terminations,' 
or  in  a  comparatively  limited  number  of  words  and 
expressions.  The  history  of  the  development  of  thej 
language  may  be  divided  into  two  great  periods.  In  tho 
first,  the  Middle  Dutch,  the  fuller  forms  and  long  vowels' 
of  inflexional  and  derivational  suffixes  and  the  finaj 
elements  of  compound  words,  which  are  preserved  in 
Gothic  and  High  German,  have  already  become  short  and 
unaccented,  while  at  the  same  time,  through  the  loss  of  the 
accent,  the  final  elements  have  partly  lost  their  significance, 
and  occasionally  a  notable  abbreviation  has  been  effected 
both  in  their  pronunciation  and  their  orthography.  From 
the  Middle  Dutch  the  modern  language  is  distinguished 
by  a  greater  neglect  and  confusion  of  inflexional  forms,  by 
the  presence  of  a  large  number  of  foreign  words  intro- 
duced about  the  end  of  the  15th  century,  as  well  as  of  a 
multitude  of  dialect  and  modem  terms,  and  by  the  disuse 
or  modified  significations  of  many  of  the  older  words. 
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Of  the  Middle  Dutch  we  have  no  remaios  earlier  than 
the  beginning  of  the  13th  century,  though  Saxon  and 
Frankish  linguistic  monuments  go  back  to  the  8th  or  9th. 
Middle  Dutch  extends  from  the  12th  century  to  1450; 
then  follows  a  transition  period,  reaching  to  1550,  from 
which  date  Modern  Dutch  has  prevailed  to  the  present 
time.  In  the  period  last  named  a  subdivision  may  be  made 
at  1865,  the  date  of  the  introduction  of  the  new  spelling.^ 
In  Modern  Dutch  there  la  a  considerable  diflference 
between  the  latest  and  the  earliest  forms.  The  older 
language  still  preserves  many  words  that  have  now 
become  obsolete,  and  the  style  is  modelled  more  closely  on 
that  of  the  classical  writers.  Towards  the  end  of  the 
I8th  century  the  influence  of  Van  Eflfen,  Stijl,  Bilderdijk, 
and  others  efifectcd  great  changes ;  and  while  the  deflexion 
largely  increased,  the  HoUandsch  dialect  began  to  make 
itself  predominant,  especially  in  regard  to  the  voWels  u  and 
y  or  ij  (J).  Indeed  the  main  difference  between  Middle 
and  Modern  Dutch  is  due  to  the  fact  that  the  former 
is  under  the  influence  of  Dietsch  (the  Flemish-Zealand 
dialect),  while  in  the  latter  Hollandsoh  has  the  supremacy. 
In  the  transition  period  the  language  was  adulterated  by 
a.  great  number  of  bastard  words  and  bastard  forms  derived 
fiom  French,  which  obtained  currency. throughout  Holland, 
Zealand,  Utrecht,  and  the  southern  pr6vinces,  from  the  influ- 
ence of  the  court  and  government  of  the  dukes  of  Burgundy. 
Tho  study  of  tha  dialoots  and  grammar  of  Middle  Dutch  hn3  not 
bseu  prosecuted  far  enough  to  allow  of  very  detailed  statements 
regarding  them.  Our  principal  authoritica  for  the  interpretation 
of  the  literary  remains  are  the  works  of  De  Vries,  Terwiia,  Verdam, 
Uoltzer,  and  others.  Most  of  these  remains  are  in  Dietsch,  as 
the  romances  of  chivalry,  the  works  of  llaerlant,  the  chronicles 
and  songs  ;  others,  as  the  St  Servnas  of  Van  Veldeke,  are  in  the 
linguage  of  the  south-east  (Limburgsch).  Of  the  mediaeval 
language,  as  it  was  spoken  in  Utrecht  or  in  the  Saxon  provinces' 
(the  countship  of  Zutphen,  Overyssel,  and  Drenthe),  the  only 
remains  are  in  charters  and  similar  documents.  Since  the  Saxon, 
OS  is  indicated  by  the  conjugation  of  tho  verb,  has  exercised  no 
dominant  influence,  and  the  HoUandsch  on  tho  other  hand  is 
closely  connected  with  the  Dietsch,  we  will  only  quote  as  an 
example  of  the  language  a  single  strophe  from  Maerlant's  JVapene 
Martyn,  with  a  metrical  translation  (hitherto  unpublished)  from 
the  pen  of  Nicolas  Beets  (1880). 

God,  dio  Iiet  al  met  wljsheid  doet, 
Gaf  Uit  verganklijk  aardsche  goed 

Den  menschen  In't  gemeen, 
Op  dat  zij  zouden  zijn  gevoed, 
Het  lijf  geklccd,  geschocid  de  voct 

En  leven  rein  van  zeeo. 
Maar  zie  nu  hoc  de  hebzucht  woedt 
Dat  iedereen  in  arren  moed 

't  Al  hebben  wU  alleenl 
nierom  verglet  men  menschenblood, 
En  bouwt  met  roekcloozen  spocd 
Buichtslorfn,  zwaar  van  steen. 
Tot  smart  ifan  menlgeen. 

The  Consonants. — As  regards  the  consonants,  Dutch  in  the  main 
does  not  differ  from  the  other  Low  German  languages.  The  explo- 
sive g  and  the  th  are  wanting.  Instead  of  the  foimer  there  is  a  ^ 
with  "  fricative  "  pronunciation,  and  as  in  High  German  the  ^Ahas 
passed  over  into  d. 

Nearly  all  tho  final  consonants  in  Jfiddle  Dutch  are  sharpened, 
and  the  sharp  sounds  are  graphically  reptesented  ;  in  Modern 
Dutch,  on  tho  other  hand,  the  historical  development  of  the 
language  being  more  distinctly  kept  in  view,  and  the  agreement 
observed  with  the  inflexional  forms,  the  soft  consonant  is  written 
more  frequently  than  it  is  sounded  ;  thus  wc  have  Middle  Dutch 
dock,  Modem  Dutch  darf,  in  analogy  with  the  plural  dagcn. 

The  gutturals  are  g,  k,  ch,  and  h.  The  aspirate  sound  of  the  g 
is  of  very  early  date  ;  even  in  the  Old  Dutch  psalms  g  interchanges 
with  A  {weh  side  by  side  with  wcg,  just  as  in  Gothic  faheds  and 
faginon,  Anglo-Saxon  borh  and  borges,  Old  Saxon  manah  and 
manag).  The  gh,  which  in  Middle  Dutch  frequently  appears 
before  e  and  i,  served  to  distinptui.^h  the  fricative  g  from  the  French 
g  ;  in  later  Middle  Dutch  we  find  this  object  lost  sight  of,  and  the 
gh  also  written  before  a,  o,  or  u.  In  lylaerlant  ghans  and  ghene 
both  occur.  In  the  15th  century  the  gh  was  also  employed  instead 
of  ch,  when  people  began  to  observe  the  etymological  agreement  of 

'  For  Information  regarding  tho  results  (umlsliod  by  an  Investigation  ot  tho 
proper  names,  sec  Professor  H.  Kern  In  Tati/-  tn  Jyittabode,  part  iii.  p.  275. 

»  Sui!  Sloet,  Oorkondetibofk  van  Oetre  en  Zutphen :  Taatkundiye  BOdfagert, !. 

•  Van  Jacob  ra'.'u  van  Marline,  ed.  L.  Vcrivlls  (BIbliotheck  van  lUddelntderl. 
Letterliimds,.S;}. 


God,  diet  al  bi  redeno  doet, 
Gaf  dit  wandel  aertace  goet 

Der  menscheit  geraene, 
Dattere  mede  waro  gcvoot, 
Ende  gecleet,  ende  gescoet, 

Ende  leven  soudo  rene. 
Nu  es  gierichelt  so  verwoet, 
Dat  eic  settet  sinen'moet 

Cm  al  te  hcbbeno'alleno. 
Hieromrae  etortmen  menscenbloet, 
Bleromme  stlchtmen  raetter  spoet 

Borge  ende  hogo  steoe 

Menegen  to  weno.^ 


it  lack  and  ai  laghcn,  and  in  this  way  arose  the  enelling  ik  laqh. 
This  indicated  no  change  in  pronunciation.  That  in  MidiUa 
Dutch,  however,  an  explosive  pronunciation  existed  (in  some  words, 
more  especially  after  n),  as  well  as  the  aspirated  pronunciation,  ia 
evident  from  words  like  dine,  ginc ;  this  sound  did  not  hold  it' 
ground  but  passed  into  the  nasalized  guttural  now  written  ding, 
ging.  The  explosive  force,  however,  was  preserved  whore  tho  dimi- 
nutive suffix  j«  followed  immediately  after  ng,  as  well  as  before  Ujk 
and  somo  other  aflixes,  and  it  is  now  expressed  by  k  (koninhjc, 
jonkman).  In  combination  with  s,  9  became  k{spceksel,  jiuks  from 
vlug).  60  also  in  intensive  verbs  like  bukken,  knikken,  where  the 
k  arose  from  an  explosive  g  before  y  of  the  suffix,  and  was  doubled 
after  the  short  vowels.  In  non-intensives,  as  liggen,  Kggen,  when 
the  J  was  aspirated,  that  letter  was  doubled  in  the  same  way  from 
gj.  The  Dutch  g  ia  besides  sometimes  derived  from  the  common 
German  g  (r/ans,  dag) ;  sometimes  it  is  the  Old  Gorman  h  at  the 
end  of  a  word,  between  vowels,  or  after  liquids  (hoog,  euig).  Some- 
times  it  is  a  survival  of  the  compound  gw,  ond  exists  along  with'a 
form  in  w,  as  spugen,  spuwcn.  6  arose  out  of  j  in  kruisigen  and 
other  verbs  in  -igen,  just  as  in  Anglo-Saxon.  In  the  beginning  of 
some  words  in  Middle  Dutch  j  passed  iijtoy,  asjonst  for  joTis/.^wnile 
Modem  Dutch  again  has  gvnst.  The  passage  of  g  into  j,  and  i 
after  a  or  c,  and  before  a  vowel,  is  found  both  in  Middle  Dutch  and 
Modern  Dutch :  segel  becomes  zeil,  gczcgd  gezeid.  In  some  words 
the  explosive  g  has  passed  into  k;  in  others,  and  indeed  the  majority 
the  k,  both  in  the  body  of  the  word  and  as  an  initial  and  a  final 
letter,  is  the  common  Low  German  k.  After  short  vowels  the  k  of 
the  compound  kj  was  doubled,  and  the  j  dropped  off  after  producing 
"umlaut"  (dekkcn,  wekken).  An  original  k  remained  as  an  initial 
letter  before  m  or  r  in  kring,  knijpcn,  &c. ,  alongside  of  which  we 
have  ring,  nijpen,  &c.,  in  which  the  k  passed  into  h  and  then 
disappeared.  The  k  also  remains  undisplaced  in  tho  diminutive 
ken  (Tadl-  en  Lettcrbode,  ii.  105).  Before  t,  k  became  ch  in  zucht 
{:ick),  vacht  {waken). 

In  Middle  Dutch  c  and  k  are  interchanged  without  distinction  of 
sound.  0  is  used  before  vowels  except  c  and  i,  and  before  I,  n,  and 
r,  and  at  the  end  of  a  word  {«op,  clcen,  crane).  After  n  sometimes 
ek  is  also  employed  (ganc  and  ganck).  In  later  Middle  Dutch  the 
ck  is  more  frequent ;  in  other  cases  k  is  common  (kint,  kerke). 
Frequently  we  find  k  as  well  as  c, — never,  however,  c  before  e  or 
i,  except  in  French  words,  where  e  had  the  sound  of  s  {citroen). 
Sometimes  ch  (as  in  cheins,  chessen)  occurs  as  well  as  c  (ceins,  cessen), 
where  ch  represents  the  palatal  sound  of  the  3,  which  in  the  more 
modern  language  is  rather  represented  by  sj  (korsjct  and  corset, 
sjokken  and  sokkcn,  &c.).  The  doubling  of  the  k  was  indicated  bj 
ck  (deckcn).  wliile  gu  was  the  ordinary  for  kiv  (bequamc,  gitcdelen, 
gucnei,  ',m  Dutch  dekken,  bektoaam. 

In  the  bejj.uiiing  of  words  h  has  lost  its  original  aspirate  sotind 
and  become  a  mere  breathing,  and  consequently  it  has  often 
dropped  off  both  before  other  consonants  and  between  vowels:  thus 
hring  becomes  ring  (as  early  as  in  the  Old  Frankish  psalms), 
slahan  becomes  slaan,  vlicken  in  Middle  Dutch  vlien.  In  somo 
of  these  words  a  d  has  been  afterwards  inserted  out  of  a  supposed 
analogy  with  weak  verbs,  as  e.g.,  with  belien,  hclide  ;  where  Modern 
Dutch  has  vlicdcn,  geschicdcn.  Middle  Dutch  had  vlien,  gcscicn  ;  even 
in  Middle  Dutch,  indeed,  gcschicde  (Modern  Dutch  gcschieddc)  was 
an  alternative  form  with  gcschach.  In  the  dialects  h  is  frequently 
prefixed  improperly  (^arm  for  arm,  &c. ).  At  the  end  of^  words 
the  h  occasionally  kept  its  fricative  sound  (hooch,  gcschach,  tooch), 
as  tha  ch  shows.  In  the  verbs  ticgcn  (liuhan)  and  lijgcn  {t'lhan), 
which  sounded  iicn  and  iijen  in  Middle  Dutcli,  the  g  has  been 
afterwards  introduced  into  the  present  stem,  probably  through  the 
similarity  of  the  sound  of  tho  h  (ch)  in  tooch  with  the  ch  sound 
which  g  acquires  as  a  final  consonant,  and  through  tho  g  of  the 
jilural  preterite  logcn.  Ch  did  not  remain  in  the  preterite  of  all  verb* 
in  Middle  Dutch;  tlien  has  vloe  as  well  as  rlooch;  alongside  of  this, 
however,  there  is  an  infinitive  vUcghen,  also  with  a  preterite  vlooch. 
From  tho  compound  hw  tho  h  soon  droppo^l  off  in  tho  Middle 
Dutch  ( walrisch,  wie,  u-aar),  not,  however,  where  tho  ?»  was  vocalized 
(compare  hui  with  u-ci,  /tocwith  woe  in  the  Saxon;  in  this  last  case 
woe  passes  further  into  hoc).  Before  I,  h  retains  its  aspirate  sound, 
as  in  I'lucht  {ch  prononnced  as  the  German  ch  without  i);  and  jr.tlso 
liefore  ( takes  tho  slinrp  sound  of  ch,  although  this  is  not  represented 
by  tho  spelling  in  sulistantivcs  in  -te,  as  gcbrrgtc,  adjectives  in  -lijk, 
as  genocqiijk,  and  in  the  conjugation  hij  ligi.  Tho  ch  in  sch  (pro- 
nounced as  s :  vlccsch,  pron.  vices),  derived  from  the  Middle  Dutch 
sc  (sk),  is  a  mere  orthographical  convcntinn  ;  as  an  initial  consonant 
sch  is  now  jirnnounccd  sg  (schip),  but  in  the  Saxon  dialects  and  in 
Frisian  the  old  sound  is  preserved:  skip,  skool  (scho/a).  Sculan  has 
already  in  Middle  Dutch  changed  the  sc  into  s,  and  in  Modern  Dutch 
it  appears  as  :  (tiilhii).  Ch  before  t,  except  where  it  stands  for  g,  ii 
derived  from  an  /  (comynrc  gchuch/,  kocht,  stirhl,  alongsiilc  of  which 
we  have  words  in  which  the /has  been  retained,  as  s(///aiiiW)rKi7q/l, 
Middle  Dutch  Irulorhte).  Before  s  the  guttural  is  assimilated  or 
syncopated:  examples  are  bus  (High  German  biichsc),  vos  (fox),  za, 
dcescm  (deegsem). 
There  is  in  Dutch  a  d  which  corresponds  to  tho  English  th  ami 


tho  High  German  d ;  it  is  formoJ  by  tho  tongue  and  the  upper  row 
of  t«cth  ;  tbo  d,  on  tho  other  hand,  whiA  is  liko  tho  English  (i and 
tho  Piigh  German  C  is  formed  by  tho  tonsuo  and  tho  roof  of  tho 
mtuth  (or  the  gums  above  tho  teeth).'  In  tho  Old  Prankish  psalms 
Ci/trJe  oud  Hl/crthi  etiU  exist  side  by  side,  but  even  then  the 
distmctioQ  was  probably  not  a  groat  one;  in  Middle  Dutch  Ih  has 
become  d,  or  the  ih  is  retained  as  a  mere  orlhographleal  convention. 
While  in  the  psalms  a  distinction  is  still  prcsuiTed  botween  Ih  and 
4  as  a  fiiul  letter,  inasmuch  ns  d  passes  into  t,  but  th,  or  d  derived 
from  Hi,  remains,  d  at  tlio  end  of  words  always  changes  in  lliddio 
Dutch  into  i  or  into  dt.  Whore,  however,  the  d  had  remained 
btfore  vovvols'in  the  conjugations  of  tho  verbs  or  tho  inllexious  of 
the  nouns,  tho  d  was  in  several  words  afterwards  restored,  although 
tho  sliarp  sound  was  preserved.  In  other  instances  tho  sharp 
aound  of  th«  nominative  alfected  tho  oblique  cases,  and  all  forms 
acquirod  the  sharp  sound  which  then  remained  in  Modern  Dutch 
(gczant,  gczanlcn ,  rit,  ritlcn  ;  rcncant,  tcrwanlcn) ;  and  tho  same 
change  took  place  especially  in  indeclinable  words,  as  ioa7\l,  met. 

In  Middle  Dutch  a  tenuis  or  spirant  before  d  changes  it  into  I , 
but  whether  it  be  owing  to  difference  of  dialect  or  to  inaccuracies  of 
orthography,  many  instances  may  be  pointed  out  where  this 
does  not  occur;  tlius  wo  find  nochtan,  ontaen  (for  ontlucn),  but 
ilong  with  tlieso  also  nochdannc,  ontdacn  In-  ModcrnJ  Dutch 
this  is  not  the  case,  but  a  number  of  forms  are  duo  to  tho  same 
principle,  especially  in  compounds  of  prepositions  with  tho 
article  lincitcn,  victtcr),  while  in  the  conjugation  of  weak  verbs  also 
tho  suffix  dc  turns  into  tc  after  sharp  cuiisonaiits  (legdc,  lachtc, 
Middle  Dutcli  locck).  On  account  of  (lie  sharpening  of  tho  (2  as  a 
final  letter,  no  d  is  ever  found  before  tho  suffix  -nis,  and  t  even 
occurs  before  an  afterwards  inserted  c,  as  in  hceltcnis  (tho  same  is 
tho  case  with/,  b,  v,  as  vcrrjiffcnis  for  vcrgifais). 

After  0,  oc,  or  ui  the  d  passes  into/,  though  in  ili  Idlo  Dutch  in- 
«tancca  seldom  occur  (Middle  Dutch  rv.dcn.  Modern  Dutch  ruioi; 
Middle  Dutch  rodcn^  Slodera  Dutch  riitrocieii);  Bometimes  it  drops 
out  {kwcde,  kwcc).  The  spoken  language  goes  much  farther  than 
the  written  in  tliia  use  ofj  for  d;  thus  dooje,  gocjc  are  written  doodc^ 
tjecdc.  In  like  manner  the  spoken  language  has  changed  d  into  xo 
after  au  or  ou  derived  from  al  or  ol ;  thus  we  find  the  pronunciation 
OHwe,  gouwcn,  kouw,  with  the  spelling  oude,  goudcn,  koude.  In 
the  adjectives  ouwelijk  and  kouwelijk  the  w  has  become  established. 
Except  after  vowels  in  verbs  where  h  has  dropped  out,  whenever 
there  is  no  preceding  consonant,  and  an  r  follows  either  immediately 
or  after  an  e,  d  is  inserted  after  I,  n,  r  {kcldcr,  zicaardcr,  htldcr, 
diender,  donder),  an  insertion  which  is  less  common  in  Middle  Dutch 
{helre,  solre,  donrc;  also,  however,  dondre).  At  the  end  also  of 
words  we  often  have  a  paragogic  d  after  n  where  the  Middle  Dutch 
kept  the  n  as  the  final  letter  (thus  iemand,  arend  ;  Middle  Dutch 
■ieman,  aren) ;  after  sharp  consonants  t  is  added,  as  gcdroclU,  hurcht, 
borsl  (High  German  burschc),  and  also  in  mijncnt,  &o. 

D  is  frequently  syncopated  as  a  penultimate  consonant  before  s : 
Ihans  tor  thanda,  volgcns  for  wlgcnds.  Ascm,  icascm,  perhaps,  have 
not  dropped  the  d  (th)  before  s.  but  have  changed  th  into  s.  While 
the  final  i  has  partly  grown  out  of  d,  it  is  partly  also  the  common 
Low  German  and  English  t  (tal,  latcn,  haat).  Between  a  and  r  in 
words  derived  from  the  Komanco  tongues  a  <  is  inserted  owing  to 
the  common  German  dislike  to  sr  [stroop  from  strop) ;  after  9i,  and 
also  before  the  suffix  -lijk,  tho  introduction  of  t,  which  was 
frequent  in  the  IGlh  century,  is  less  and  less  heard,  and  on  this 
point  the  written  speech  is  far  before  the  spoken  (uiezenlijk, 
eigcnlijk  are  frequently  pronounced  WKciUlijk,  cigcntlijk ;  ordintelijk 
alongside  of  ordelijk  at  an  early  date  has  acquired  the  t,  and  after- 
wards an  inserted  e,  at  tho  same  time  modifying  its  signification). 
In  the  dialects  (Limburg,  Brabant,  Utrecht)  the  final  t  after  con- 
sonants and  vowels  is  frequently  dropped:  hij  Ikcef  (hecfl),  nie 
{niet).  The  compound  ts  serves  in  words  borrowed  from  the  French 
to  represent  the  Dutch  pronunciation  of  the  French  sound  f  (/atsocn, 
Fr.  fapn).  While  the  present  language,  both  in  orthography  and 
pronunciation,  makes  a  distinction  between  «  (as  in  the  English 
eowid)  and  z  (as  in  tho  English  hazel),  tho  Middle  Dutch  had 
only  s  (though  in  the  later  MSS.  s  begins  to  appear),  and  Frisian 
is  still  in  the  same  position.  Before  a  vowel  or  w,  s  has  for  the 
most  part  passed  into  *,  except  in  those  words  in  which  it  is  followed 
cither  by  a  long  or  short  vowel  succeeded  by  s,  or  by  a  short  vowel 
before  s  or  k  ;  or  s  was  sharpened  into  s  by  a  i  from  the  preposition 
ic:  zed,  zwak,  zitten;  sisscn,  sui:cii,  sokkcn,  samen  (from  tsamen.  for 
tc  zayncn).  In  foreign  words  the  s  usually  remains  {salui'U,  soldij). 
Contrary  to  tho  pronunciation,  z  is  written  in  zestig  and  zcvcniig 
^pronounced  srstig,  scvcntig,  and  in  dialects  ?s«; if/,  tscvcntig).^  The 
s  in  tho  middle  of  a  word,  after  a  syllable  which  originally  had 
no  accent,  has  passed  into  r:  gcnercii,  bevroorcn;  at  the  same 
time  we  have  the  forms  gcnezcn  (to  heal),  bevrozcn,  and  in  the  Middle 
Dutch  vroos  along  with  vroor,  and  kozeii  with  koniu  In  many 
cases  tho  meaning  has  been  modified. 

*  Compare  oa  thia  point  Kern  in  tho  7'aalkimdi'je  Bijdraoen,  t  175. 

*  This  dialect  t  has  probably  como  from  tlic  Old  Sason  ant-  (Aunt/),  which  stood 
i>efore  zeventi^,  tadititj,  nencntt'j  {dialect  UicjaUi'j).  From  these  words  tho 
•Jharpening  of  tlie  initial  coii;;oiiaiit  has  spread  to  thoother  numerals:  teertigand 
injftig  are  pronounced /t'crfiy  andyf/'i'^. 
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Trothccin  of  s  occurs  in  smcd  for  iiioi:;.  Such  forms  as  iJWi  and 
link.mclhs  and  vchhc,  tn-cnkcn  and  wankcn,  go  back  to  older  Ibrmi. 
and  ai-f  thus  probably,  doublets  of  much  older  dato  than  tho  break- 
ing oir  of  the  Gcrmau  languages  from  each  other. 

As  in  English  so  in  Dutch  b  is  tho  undisplaced  German  medial 
At  tho  begin uing  and  in  the  body  of  a  word  it  has  the  same  sound- 
at  the  end  it  is  pronounced  as  jt  (see  p.  86).  In  Middle  Dutch' 
for  the  most  [larl  b  was  followed  by  a  vowel  (Middle  Dutch  u-ehU 
Modern  Dutch  iccb)  ■  this  vowel  fell  away  in  Modern  Dutch  but 
tho  b  remained  in  the  wiitten  language.  Wherever  the  h  rcnrescute 
bj  it  is  doubled,  justas  aftei  a  short  vowel  (krab,  krabbcn).  So,  too 
fiequentath-es  have  bb  (kmbbcleii,  kibbclcn,  with  which  compare 
Modern  Dutch  kijcai,  Jliddle  Lower  German  kiblcn;  sirilbdcn  sid» 
by  sido  with  slnvcf-,  comjiare  also  hcbbca  and  hce/t.  Old  Frankish 
libban,  Dutch  Icvcn).  After  a  or  «  +  m,  b  fell  away  both  as  a 
middle  letter  and  as  a  final  consonant;  but  this  is  not  as  yet 
general  in  Middlo  Dutch;  alongside  of  croi,  o!,nnc,  we  find  croiKp, 
om.bc,  while  in  Modern  Dutch  wo  always  have  lam,  krom,  dom,  om. 
In  substantives  ending  in  m  with  a  preceding  long  vowel, 
wherever  the  diminutive  particle  je  is  apjiended,  a  y  is  inserted 
(ki-uim,  kruimpje;  blocm,  blocnjije);  but  this  does  not  take  place  aftei 
an  imperfect  vowel  where  an  «  is  inserted  {knm,  kammctje).  .As  in 
English  tho  p  has  not  been  disnlaced,  and  it  has  the  same  soond 
[paard,  post,  pink,  lap).. 

For  the  English /as  an  initial  letter  (c/.  Sweet,  Hisk  of  Englis} 
Sounds,  p.  78),  Modern  Dutch  as  well  as  Middlo  Dutch  has/  anij 
V,  In  the  body  of  a  word  the /passes  into»;(  =  Din  English  lover), 
or  is  doubled  after  short  vowels  {.Icef,  Icvcn  ;  plof,  ploffcn).  At  th« 
end  and  also  beifore  consonants  after  vowels,  v  becomes  /  (hoo/d, 
Middlo  Dutch  hovcd;  a/.  Middle  Dutch  ave  and  aj).  Verbs  in 
•clcn  have/ before  c  {schuifclcn  from  scJtuivcn). 

P  (!')  is  the  common  German  /,  and  accordingly  interchange* 
with  til,  as  in  ofte  (Got.  ai'MMaiO  =  English  or;  but  o/ (Got.  iba)- 
Englisli  if;  vccl  (Jilu).  Before  vowels  and  /,  /  is  sometimes  pre- 
served in  pure  German  words,  while  in  others  of  the  same  sort » 
appears  (frisch,  fcrsch;  Jlink,  vlak;  fel,  vechten);  so  also  in  th« 
Old  Dutch  psalms  we  find  vatcr  along  with/iu^cr,  while  in  Middh 
Dutch  likewise  a  similar  variation  prevails.  Usually  the  precedence 
of  a  sharp  consonant  in  Middle  Dutch  causes  the  v  to  become  / 
{mcs/al,  ontfacn;  cf.  val  and  racn;  but  also  mcsval,  ho,). 

The  combination/!  has  in  Dutch  passed  into  cht,  but  it  appean 
in  the  dialects,  and  was  more  frequent  in  Middle  Dutch  {txrkoeXt, 
hccJU,  sticht,  achtcr  ;  vcrkofi,  heft,  stift,  after).  On  the  other  hatM, 
in  th^  psalms  and  the  Qlossa:  LipHana;,  and  also  in  dialectie 
charters,  we  find  occasionally  ft  for  ki:  druften  {druhtin\  svfu 
(stem  sUk),  cendraftig  (for  ccndrachtig). 

The  liquids  are  unclianged,  except  m  and  n  in  iofiexional  tor- 
minations.  In  certain  other  cases  I  interchanges  with  n  i  fcr 
example,  slak.  High  German  schnccke;  Schcvdingen  (ITtn  centnir), 
Schcveningen,  &c.  By  the  I  sound  a  preceding  a  or  <  is  l;umed  into 
0,  o.tcvcitollig  {tal);  in  some  instances  o/  changes  into  ou,  e^g.,  goud, 
oud,  zout ;  if  the  o  before  c  passes  into  u  (see  under  o),  then  iUe  solu- 
tion does  not  take  place  (gulden;  Middle  Dutch  KuUeiu,  Modem 
Dutch  houtcn ;  menigvuldig).  In  Middle  Dutch  we  have  ul,  ol,  and 
ou  side  by  side.  Ji/remainsmth  stem  vowels,  in  the  suffix -ma  (even 
where  it  becomes  n  in  High  German),  as  bloein,  bczem  (High  German 
bcsen),  and  in  Jiem,  dat.  sing.  3d  pers.  pron.  In  other  cases  it  passes 
into  ?t  in  inllexional  terminations  ;  den  (High  German  dcm),  gcvcn 
(1st  pcrs.  plu.  pres.  );mb  becomes  mm,  and  consequently  m.  In  maar, 
m  represents  nw  (modre  for  ne  ware).     In  drcmpel,  m  is  inserted. 

The  r  is  of  very  various  character.  In  the  first  place  wo  have 
the  dental  r,  agreeing  with  tho  Italian  r  in  ragazzo — for  example, 
raad,  rust,  hart ;  and  secondly  we  have  the  guttural  r,  only  heard 
in  words  which  had  hr  in  Old  German  (ring,  ros,  reuzel).  As  the 
former  is  a  difficult  sound  for  many  Dutchmen,  especially  for  those 
of  the  Saxon  district,  the  guttural  r  is  used  instead;  of  it.  In  the 
Saxon  districts  we  find,  besides,  a  very  strong  consonant  called  by 
Sievers  tho  "cerebral"  r  (e.g.,  hard,  worst,  marsch).  Although  it 
is  not  distinctly  audible,  a  juactised  observer  can  hear  it,  just  aa-in 
the  English  letter,  hard.^  The  r  derived  from  z  belongs  to  tho  first 
class.  Through  tho  influence  of  the  r,  short  vowels  are  lengthened 
in  Middle  Dutch  (acrch,  acrbeid,  for  arg,  arbeid).  Transposition 
of  the  r,  both  before  and  after  the  vowel,  is  frequent  in  Middle 
Dutch  and  in  Modem  Dutch:  godsvrucht,  nooddrufl,  dcrtig,  bamen, 
kcrslcn  (krisl).  Before  r,  n  was  elided  in  Middle  Dutch  (mire  for 
minre,  kc.) ;  before  m  it  was  assimilated  (onviate,'  ommale),  and 
before  b  it  passed  into  m  (omberadcn) ;  but  in  Modern  Dutcli  this 
change  does  not  take  place. 

In  some  words  beginning  with  a  vowel,  U  has  been  prefixed 
through  the  influence  of  the  declined  article,  the  possessive  pronoun, 
or  the  preposition  in:  thus  naursiig,  ^liddle  Dutch  na^rnst,  grew 
out  of  in.  crnst;  nafonds  from  aiond  ;  noom  (17th  century)  out  oi 
intn  oom  ( ModernDuteh,  however,  has  oom).  As  regards  thepreteritoa 
dacht  and  bracht  along  with  denken  and  brongcji,  which  appear  in 
Middle  Dutch,  no  certainly  h-as  been  attained.     The  n  in  this  c«s« 

•  Eero.  Taalt.  Bijir.,  i  il 
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may  have  dropped  ont,  as  In  the  other  Oennan  languages,  while 
before  cA  the  d  was  shortened  to  a,  iiliich  like  a  in  other  cases 
befoiQ  ch  passed  into  o  (hence,  in  the  spoken  language,  hrocht, 
dochi  esist  side  by  side  with  bracM,  dachl),  or  the  suffii  may  bo 
appended  to  the  non-nasahzed  stem.  That  each  Germanic  lagguage 
may  in  these  cases  have  gone  its  own  way  is  evident  from  the  Anclo- 
Saxon,  where  such  a  form  as  gioohla  indicates  an  older  form  gi^anhta. 

VoxckU. — As  early  as  the  Kiddle  Dutch  period,  the  final  vowels  of 
the  iull  ixiona,  t  and  u  as  well  as  e,  had  for  the  most  part  lost  their 
sound.  The  i  which  gave  rise  to  the  umlaut  was  in  great  measure 
elided  i.x  some  words  before  the  umlaut  period,  in  ethers  later. 
The  nun'ber  of  words  in  which  no  umlaut  occurs  is  increased  ;  in 
gome  woids  it  is  absent,  even  while  »  is  retained  or  has  passed  into 
« ;  tl''"  depends  on  the  greater  or  less  sensitiveness  of  the  dialect 
for  tha  umlaut : — loot,  comparat.  later  ;  Mer  ;  Middle  Dutch 
hmxd.  Modern  Dutch  hoofd;  ieugcl;  Middle  Dutch  hoge,  Modem 
Dutch  verheugd,  heitg;  bUu[de\,  Moode ;  edcl,  add.  Analogy  has 
tlao  played  a  great  part  in  the  modification  of  formations  {vast, 
vaster,  along  with  vesting,  vestcn;  mac/U,  machtig,  along  with 
amechtig;  hand,  handen,  hardig,  along  with  behendig). 

A  has  in  open  syllables  the  sound  of  English  a  in  father,  in 
dosed  syllables  that  of  the  English  a  in  as ;  when  there  is  a 
perfect  sound  jn  closed  syllables  the  spelling  is  aa  (jaar),  in  open 
syllables  a  (maken);  in  had,  not,  a  =  d.  An  original  stirto  and 
a  long  a  in  open  syllables  are  even  in  Middle  Dutch  •pronounced 
alike,  and  may  be  rhymed  with  each  other  {dagen,  lagen,  a  rhyme 
which  was  not  permitted  in  Middle  High  German).  In  Ihe  Saxon 
dialects  d  was  expressed  by  ao  (some  words  came  in  this  \vay  into 
Dutch  with  00  for  ao,  as  moot,  a  slice  of  fish),  and  a  or  d  ia  the 
Frisio-Sason  districts  passes  into  i  before  r,  as  Jtr  {jaar).  Middle 
Dutch  preserved  a  in  several  words  where  in  Modem  Dutch  it 
passes  into  e  before  r  {arg,  erg;  sarc,  sxrk;  v.v.rf,  werf);  in  others, 
as  aarde,  staart,  zwaard,  the  Middle  Dutch  had  e  and  a  {erdc, 
$Urt,  swcrt,  swart,  start ;  Modern  Dutch  zwaard,  slaart).  In 
foreign  words,  likewise,  e  before  r  has  become  a;  paars,  perse; 
laniaam,  laiUemc  (in  the  dialects  e  is  still  frequently  retained).  In 
Middle  Dutch  a  before  I  sometimes,  but  not  usually,  becomes  o 
(wxrtallich  side  by  side  with  drievoldich) ;  the  passage  of  a  into  o 
before  ch  also  occurs  {ambocM,  brocht,  &c.). 

In  the  preterite  singular  of  the  first  conjugation  of  strong  verbs 
the  a  is  always  retained  in  Middle  Dutch,  and  has  not  passed,  as 
in  Modem  Dutch,  into  o  through  the  influence  of  tbB  plural 
(Middle  Dutch  ic  nant,  bant,  wi  vonden,  bonden,  Moderif  Dutch 
lA  von-l,  bond,  &c. ).  •  It  is  also  retained  before  I  and  r,  e.g. ._  barg, 
tlarf  (though  side  by  side  with  these  we  have  berg,  stcrf),  where 
Modem  Dutch  has  borg,  stierf,  hiclp,  &c.  In  ic  sel,  hi  scl,  the  e 
came  from  the  plural  wi  selen,  whereas  the  present  form  is  again  ik 
tal.  A  similar  influence  of  analogy  is  observable  in  the  o  for  as  in 
the  verbs  scheren,  zweren,  and  tvegen,  which  now  have  schoor, 
ichoren,  twoor,  and  jcoog ;  Middle  Dutch  sear,  scdren,  wach,  &c. , 
in  which  the  a  has  been  displaced  by  the  o  of  the  preterite  par- 
ticiple. In  the  conjugation  of  the  verbs  Middle  Dutch  has  e  where 
Modem  Dutch  has  a  {geslegen,  dregen.  Modem  Dutch  dragcn). 
In  gcheven  alone  e  has  been  kept  In  the  3d  pers.  sing,  forms 
like  ontfeet,  geet,  sleet,  occur  in  Middle  Dutch,  along  with  ont- 
faet,  gaet,  staet  (Modern  Dutch  onteangt,  goat,  staat).  In  participles 
of  verbs  in  the  Germanic  -jan,  Middle  Dutch  has  in  some  cases  the 
original  form  without  the  umlaut,  where  Modem  Dutch,  through 
the  analogy  with  the  present,  has  the  umlaut :  Middle  Dutch 
becant,  gcnani,  gesant ;  Modem  Dutch  bekend,  gezonden.  This 
last  arose  through  confusion  with  the  participle  of  the  verb  sinden, 
which  had  become  obsolete,  gexixU  continuing  to  exist  as  a  sub- 
stantive. 

In  substantives  and  adjectives  we  find  e  (derived  from  a  through 
<)  along  with  the  unchanged  a  {grelig,  graag,  from  gradig;  hekel, 
akelig ;  edel,  adel). 

The  Bound  of  the  e  derived  from  a  does  not  difier  from  that  of 
an  original  e,  or  of  an  e  derived  from  i,  as  they  appear  in  open 
Byllables  {vele,  steden,  pronounced  aa  a  in  ED|;lish  name).  If  the  e 
derived  from  a  or  t  o:  the  ori^nal  e  occurs  in  closed  syllables,  it 
has  a  short  sound,  as  in  En^ish  men,  end,  Modern  Dutch  ste^n ; 
while  before  r  it  is  pronounced  almost  as  the  «  in  the  High  German 
Herr.  The  t  in  closed  syUables  with  a  full  sound  (as  English  a; 
Sweet,  ei)  is  spelled  ee:  veel,  week  {e  from  i),  beek.  The  sharp,  clear 
$e  which  cornea  from  ai  before  r  and  v>,  followed  or  not  by  i  or 
j,  is  indicated  by  the  same  letters  in  both  open  and  closed  syllables: 
eer,  sneetiw,  zee.  Before  other  consonants  followed  by  »  or  j  we 
always  find  ei:  vcrbreiden,  heil,  leidcn.,  -heid.  Middle  Dutch  -hede, 
(hence  in  Jlodem  Dutch  plural  -hedcn).  If  no  i  or^  followed,  then 
«»■  became  ee  {Iced,  breed).  VThile  in  the  Saxon  dialect  of  Guelder- 
land  and  Overysscl  as  is  always  ee  except  when  t  or^'  follows,  an  ei 
often  occurs  in  tite  western  dialects,  which  has  not  arisen  through 
the  umlaut ;  in  some  places  it  is  even  pronounced  as  ai  where  the 
written  form  has  ee :  yaelstcin  (proper  name),  gemein,  &c ;  Modern 
Dutch  iteen,  gcmeen. 

Somp'imcs  the  ei  has  come  from  ag  or  eg  through  vocalization  of 
the  g  to  J  (meid,  magcd  ;  zl.I,  tcjjc.) ,  sometimes  it   u  Croai    '.h* 


French  ai,  ei,  (,  te  {/oiUein,  hakkenei,  balein,  Sc).  In  individoal 
cases  ti  stands  where  the  Middle  Dutch  has  e  before  « :  deinzeii. 
Middle  Dutch  densen  ;  peimen.  Middle  Dutch  petizen  and  pciien  ; 
sometimes  it  is  the  result  of  an  t  following :  heinde  {hende,  handi). 

Since  the  umlaut  has  not  been  equally  effective  in  all  dialects, 
being  even  wanting  whera  i  has  passed  into  <  or  dropped  out,  we 
find  words  with  ee  side  by  side  with  words  vriib  ei.  Tnus,  Middle 
Dutch  has  reene,  klcene,  where  Modem  Dutch,  through  the  influence 
of  another  dialect,  has  rein,  klein.  In  Modem  Dutches  frequently 
exists  side  by  side  with  ei  {rcrbreeden,  wrbrciden  ;  heelen,  heif) ;  in 
this  case  there  is  usually  a  diflerentiatioB  of  meaning.  The  dialect 
of  North  Holland  turns  cc  into  ic  {biest,  siic",.  Men,  for  the  Dutch 
leest,  steen,  been);  and  this  explains  some  words  with  ie  in  the 
spoken  language :  for  example,  lienlje  {tioig),  dricgen  (drcigin) — 
17th  century. 

The  letter  o  represents  three  sounds: — (1)  -the  short  sharp  o 
and  (2)  the  short  soft  o,  the  former  like  the  o  in  English  not  and 
French  soldai  (Dutch  bod,  belo/te,  tockt,  kolf),  the  latter  like  the 
French  o  in  ballon  (Dutch  vod,  ploffen,  ochtend,  vol ;  Middle 
Dutch  has  frequently  u,  as  itchtmd);  and  (3)  the  full  o  as  in 
French  noter  (Dutch  kolcn,  sloten,  vcrloren).  The  sharp  clear 
00  has  almost  the  earn  sound  as  the  full  o ;  in  some  dialects 
(among  others  the  Saxoif)  it  is  pronounced  as  double  oo,  in  others 
(Flemish  and  HoUandsch)  somewhat  like  au.  In  Middle  Dutch, 
the  lengthening  of  the  vowels  was  frequently  indicated  by  e  (before 
r  sometimes  by  i,  as  in  oir) ;  hence  ae  for  d,  oe  for  6.  Where  oe  occurs 
in  the  modern  language,  it  has  the  sound  of  a  (pronounced  like  tlie 
u  in  High  German,  and  answering  to  the  Gothic  6,  Old  High 
German  uo  from  ua),  wliich  in  Middle  Dutch  was  frequently  re- 
presented by  oil,  (ail,;  Sweet,  p.  6),  still  so  pronounced  in  West 
Flemish  and  the  Groningen  dialects,'  though  before  labials  and 
gutturals  it  was  expressed  by  ue  and  o&  {bouc,  souken,  and  also 
gtiet,  vucrin,  but  usually  goct,  soeken,  boee).  The  Saxon  dialects  stilj 
preserve  in  these  cases  an  6  soundwhich  agrees  with  theMiddleDutch 
oe  (b6k,  m6der);  in  two  words — rmner  (jOCT/iC)-,  however,  is  also  used) 
and  spook — o  has  passed  from  these  dialects  iuto  Dutch.  As  the 
u  (Old  German  <!),  which  in  the  modem  tongues  has  passed  into  ui 
except  before  r  and  w,  retains  the  u  souud  in  the  Saxon  districts, 
some  words  have  come  iuto  Dutch  from  these  dialects,  being 
wiitten  with  oe  from  the  similar  sound  cf  oe  (from  C)  and  tu» 
(snoet,  boer,  soezen,  alongside  of  which  are  Frankish  words,  snuit, 
suizen,  &c.).  Except  in  the  S.ixon  dialects,  which  are  more  sen- 
sitive to  the  umlaut,  the  modification  of  ce  by  t  Ecldom  occurs 
(Modern  Dutch  groen,  zoet,  zockcn,  but  Saxon  gryn,,  zyt,  Sykcn,—cf. 
Sweet,  History  of  £nglishSounds,p.  6).  iutheGroniugendialect,iJ 
in  zoikcn  is  umlaut  of  Oil  {oe  —  oii ;  moudcr.  Modem  Dutch,  moeder). 
Forms  in  Modem  Dutch  as  retckeloos,  br.tk,  gcncugti  alongside  cf 
roekcloos,  boek,  genoegen,  show  the  oe  changed  before  i  ia  eu,  when 
oe  was  still  pronounced  6;  they  have  thus  not  umlaut  of  c»  but  of  6. 

In  French  words  which  aTecorapletely*nataralized  longobccom.s 
oe  {fa^on=:fatsoen). 

In  iliddle  Dutch,  o  in  some  cases  occure  instead  of  oe  {u)  in  open 
syllables  {gode,  inoder).  This  0  for  oe  rhymes  with  o  ;  rhymes  like 
gode  (goede)  and  gode  (Goth.  Gups),  stoect  {siookt)  and  aoect  {zockt), 
are  repeatedly  introduced.  Thus,  too,  ce=tf  from  au  and  oe«Goth. 
6  and  H  rhyme  with  each  other. 

The  Modern  Dutch  oo  from  aji  is  represented  by  co  both  in  open  and 
in  closed  syllables.  The  full  clear  o  from  the  German  o  or  u  is 
expressed  in  closed  syllables  by  oo,  in  open  syllables  by  o :  kool, 
kolen  (English  coal),  s'room,  slroomen.  The  umlaut  of  the  soft 
and  sharp  o  ^u  =  S  in  High  German  sch6n)  is  rare  in  Middle 
Dutch:  Modern  Dutch  vleugel.  Middle  Dutch  vlogel;  keuken, 
kokene;  verheugen,  hogen.  Side  by  side  with  some  cases  where  the 
uml-ut  occurs  the  form  mthout  the  umlaut  is  also  retained  in 
Modem  Dutch  (leugen,  logen),  sometimes  with  a  difference  in  tlio 
meaning  {sprcuk,  sprook ;  heusch,  hoofscJi).  .  In  the  dialects  the 
area  of  the  umlaut  is  wider. 

Oe  before  m  and  oe  and  oo  before  ch,  especially  in  monosyllable!), 
have  changed  into  d :  blocm,  biom  :  zoeken,  zochl ;  roepcn,  roclU 
(whence  berucht  and  geruclU'-;  koopeit,  kocht.  As  in  roclU,  gcrucJU, 
the  short  soft  o  from  the  Middle  Dutch  has  in  many  woi-ds  passed 
into  u  (Middle  Dutch  connen,  gonnen,  joffer  {joncivre);  Iilodern 
Dutch  kunnen,  gunnai,  jiiftcr) ;  sometimes  both  forms  have  con- 
tinued in  use  :  snorkcn,  snurken;  plondereii,  plunderen;veelcoiidig 
(veelvoldig),  mcnigi-uldig.  In  like  manucr,  the  forms  a  and  o  from 
&  exist  side  by  side  {droppcl,  dnijipcl;  goii,  put),  aa  also  u  from  « 
before  I  {sjitd,  sjycl). 

The  A  had  still  the  Old  German  pronunciation  in  the  Old 
Frankish  psalms,  and  this  was  probalily  the  case  also  in  the  oldest 
Middle  Dutch.  In  Maerlants  style,  however,  it  had  already 
acquired  the  sound  of  the  French  u  in  nature-,  thus,  Maeilont  rhymea 
nature,  cure;  gure,  pure ;  sure,  creature.  In  the  dialects  we  still 
hear  the  old  sound  H  and  not  y  (Sweet,  p.  6),  e.g.,  Guelders  dialect 
zur,  Dutch  zyr.  Under  the  influence  of  the  Uollandsch  in  the 
16th  and  17th  centuries,  the  <1  haa  passed  over  through  fit  into  vi 

'  Sec  r>e  Co.  M'rttilaaitittU  /J/i,'ii«/..  lil}i.         • 


lANGITAail.] 


HOLLAND 


SO 


(pronounced  nearly  as  the  High  German  eu,  Englisli  oi/\,  except 
before  r  and  w,  where  the  H  keeps  the  sound  «.  Middle  Dutch  oi 
also  pxssed  into  ui  {shier,  slider),  just  as  wj  alter  consonants : 
hiii  (hirci),  duit  (thuioit).  From  the  common  German  j2  thus  arose 
the  Middle  Dutch  a  in  dure,  duscnt,  mucs,  and  in  the  verbs  sugen, 
supen,  luken,  corresponding  to  the  Modem  Dutch  ui  in  duizend, 
daif,  mu\s,  zuigen,  zuijien,  luikcn  (in  which  the  High  German 
Tias  Oil,  Old  High  German  «J).  The  words  m  which  the  Saxon  has 
the  umlaut  have  in  Middle  Dutch  likewise  u,  but  in  Modern  Dutch 
ui:  Middle  Dutch  budel,  surer,  liistercn ,  Modern  Dutch  buidcl, 
zitiver,  luistcren ;  Saxon  budel,  zitver,  lusleren,  &c.  In  Modern 
Dutch  moel,  snoet,  knoest,  &c  ,  have  oc  along  with  forms  in  ui 
K^nuil,  SHitit,  kninst).  In  the  Saxon  dialect,  oc  (w)  and  u  occur  m 
some  cases  in  the  oblique  cases  {knoest,  pi.  knnstc).  The  same  thing 
t.ikes  place  iu  the  strong  verbs,  which  in  Anglo-Saxon  have  il,  iu 
Old  High  German  io  (Modern  Dutch  iuigcn,  Anglo-Saxon  biJgan, 
Old  High  German  biogan);  the  Saxon  dialects  have  here"  some- 
times'  ii  {bugen,  sliitcn),  sometimes  oe  '{kroepen,  scJiocrcn).  Old 
Germaii  iu  jiasses  before  the  suffix  a  into  eo,  io,  and  finally  in 
Middle  Dutch  and  Modern  Dutch  into  ie  {dier,  biedcH,  kiczen). 
Before  r  iliddle  Dutch  has  the  i  frequently  along  with  ic  {onghicre, 
ongehiire)  ;  Modern  Dutch  duiir  along  with  dicrbaar  (Belgian 
dmirbaar),  vuur  (from  viwar)  along  with  vier.  Sometimes  ie 
changes  into  c;  deemoedig,  {dieiiioedig,  diencii),  dre  as  well  as  dric, 
hr.dcii,  and  Modern  Dutch  huiden  (Cosijn,  Noord  en  Zuid,  i.  219). 
In  some  cases  ui  conies  from  the  degradation  of  ai  or  i,  especially 
hi  worils  borrowed  from  the  French  (fruiten,  Fr./rite,  L&t. J rictare; 
fomuis,  ft.  foriiaise.  Middle  Dutch /ocimys). 

If  an  original  eti  is  followed  by^',  i,  or  u,  then  cu  becomes  iw, 
Uiddle  Uutcli  u.  Modern  Dutch  ui :  beduden,  dutsch,  ludcn,  iloderii 
Dutch  beduidcn,  duitsch,  luidcn,  aloug  with  which,  however,  exist 
the  forms  dicisch  (derived  fron>  diet),  licdcn,  bcdicden,  which  must 
be  ascribed  to  the  influence  of  the  Flemish  and  Zealand  dialects. 
To  this  influence  must  also  be  assigned  the  ie  before  rand  l\n  strong 
verbs  of  the  first  class  which  originally  had  a  {sticrf,  hielp,  kc), 
while  the  reduplicative  verbs  in  the  preterite  ha.\eie,  just  as  iu 
Middle  German  and  Modern  German  it  is  produced  through  contrac- 
tion, according  to  analogy,  and  passes  Defore  double  consonants 
into"  l-{sliep,  tiiiig). 

Ie  further  indicates  a  lengthened  i  and  t  in  syllables  on  which 
the  chief  accent  falls,  (/airifi, /airietoi),  while  i  is  used  for  short 
i  and  in  unaccented  syllables,  or,  it  may  be,  for  shoit  i  in  closed 
eyllables  {Jabrikant,  sikkcl,  midden,  bindcn).  The  long  i  is  indi- 
c^.tcd  by  ie,  where  ij  (which  was  originally  the  sign  of  t,  and  iu 
Middle  Dutch  and  the  dialects  is  still  so  pronounced)  passes  over 
into  ai  and  ei  through  dialect  influence,  but  retains  tne  written 
form  ij:  sijxje {Ens.  siskin), partij,  pijn,  ijs,  kc.  In  some  worda  in 
which  the  original  i  sound  has  becU  preserved,  ( is  also  expressed 
by  it  {gerief,  wierook,  kiem,  kc). 

The  sounds  in  Dutch  which  are  the  most  difficult  for  foreigners 
to  pronounce  are  the  aspirated  g,  the  ch  after  voM'els,  the  sck  before 
vowels,  aud  v.  This  last  letter  is  pronounced  by  the  Germans 
either  as  w  or  as/,  and  they  also  usually  confound  6  and  p  as 
initial  consonants.  Of  the  vowels,  the  most  difficult  is  the  ui, 
which  is  almost  never  pronounced  with  perfect  accuracy  by  a 
foreigner.     The  ij  and  ei  are  generally  sounded  too  closely  like  ai. 

Gi-ainmai: — In  Middle  Dutch  thedilTerent  noun-stems  are  divided 
into  two  principal  cla-sses  : — (1)  a  combination  of  the  varicis  vowel 
stems,  which  have  more  or  less  lost  their  indiiidual  characters, 
though  here  and  there,  in  particular  expressions  and  dialects,  the 
difference  of  the  steins  makes  rtself  apparent ;  and  (2)  a  consonantal 
declensiou,  that  of  the  n  stems — the  other  consonantal  stems  having 
beemsciinilated  paitiy  to  tlien  stems  and  paitl)  to  the  vowel  stems. 
Gradually,  however,  the  two  classes  begin  to  bo  confused  with  each 
other;  thus  in  the  vowel  stems  s  completely  ousts  the  «  as  a  sign  of 
the  nominative  plural,  and  consequently  acquires  a  plural  signifi- 
cance as  well  aj  en,  so  that  (with  some  exceptions,  like  graaf, 
hertog,  kc,  and  adjectives  employed  as  substantives)  s  and  en  are 
in  Modern  Dutch  used  iudiffereutly  as  pluial  terraiuations,  the  selec- 
tion mainly  depending  on  the  nature  of  the  foregoing  consonant. 
In  the  words  already  mentioned — gi'naf,  hcer,  vorst,  kc,  and  in 
compounds  like  graveiikmon,  haucnkam,  the  genitive  termination 
n»  is  preserved.  The  s  of  the  genitive  is  employed  in  feminines 
whenever  the  qualified  word  stands  after  it,  as  mocdcrskind;  with 
this  exception,  the  s,  esi>ecially  in  the  spoken  speech,  is  almost  entirely 
Bupeiseded  by  the  periphrasis  van  den  ;  des  necren  becomes  ran  den 
hcer,  the  two  forms  having  the  same  meaning,  which  is  not  the  case 
ill  High  German. 

Neuters  have  in  the  plural  the  sama  inflexion  as  masculines  ;  but 
they  more  frequently  than  these  have  the  plural  termination  -er, — 
corrupted,  howeier,  to  -ers  or  -cren  {kind,  kinderst  or  kindcren),  bo 
plural  tirminatiun  in  -cr  alone  bcino  now  lecognizrd.  Some  welds, 
which  in  the  singular  had  a  parallel  firm  with  another  termination. 
have  the  plural  according  only  to  one  form:  siad  and  stede,  for  ex- 
ample, have  the  plural  jrf^t^t.  Iiisomc  Ca.scs(a3  5t7/?/',  .plur.  schrpcn  ; 
tuiid,  plur  svicdeu)  the  plural  fotm  has  not  yet  been  explained.  In 
Che  dialects,  especially  in  the  Saxon,  the  older  forms,  more  ijarticit- 


larly  of  the  plural,  are  still  in  force  ;  and  there  is  still  a  cettain  dlt 
ference  between  the  several  stems :  boom,  pi.  beume  (feme);  gast,  gcste. 
_.  The  old  genitive  and  dative  forms  are  only  retained  in  individual 
expressions,  as  den  lande,  des  kuizes,.kc  ;  in  all  other  cases  the 
genitive  and  dative  are  expressed  by  the  propositions  ran  or  can. 
The  accusative  is  like  the  nominative,  while  in  the  i^euter  the  dative 
also  without  acm  is  like  the  accusative.  From  the  similarity  of 
the  dative  and  accusative  masculine  and  neuter  of  the  article  great 
similarity  has  arisen  in  the  government  of  the  prepositions  ;  it  is 
only  in  a  few  expressious  {meilerdaad,  van  goeden  huize)  that  the 
original  cases  have  been  maintained  ;  in  all  other  instances  toor, 
ran,  door,  met,  kc,  govern  the  accusative.  In  Middle  Dutch  thi« 
confusion  had  not  advanced  so  far.  The  dropping  of  the  n  at  tho 
end  after  vowels— a  special  peculiarity  of  Hollandsch — has  given  ri«e 
to  great  neglect  of  the  genders  in  the  spoken  language  ;  and  this 
confusion  has  even  made  itself  felt  in  the  literary  style,  though 
it  is  kept  in  chock  by  the  Saxon  dialects,  which  are  strongly  conser- 
vative in  this  respect. 

The  singular  of  the  second  personal  pronoun  du  (still  used  in 
Middle  Dutch)  has  been  displaced  by  the  plural  gij,  which  was 
griginally  used  outof  politeness;  and  CA derived  from  Uwe  Edelheid 
is  now  emjiloyed  as  the  honorific.  As  dathe  and  accusative  of  gij, 
jon  is  familiar  in  the  spoken  language  (Eng.  you,  Goth.  jus).  The 
third  person  has,  as  in  English,  for  the  masculine  hij  {ht),  thus 
diverging  from  the  High  German  ;  the  neuter  is  het.  The  form  in 
use  for  the  neuter  article  also  sounds  het ;  this  het  is  due  to  the  fact 
that  the  abbreviati6ii  't  for  the  pronoun  het  and  for  the  article  dat 
was  the  same, — a  coincidence  which  led  to  an  erroneous  identifica- 
tion. .  In  Middle  Dutch  the  reflexive  pronoun  was  hem  ;  Slodern 
Dutch  (agreeing  in  this  with  the  Old  Frankish  psalms)  has  zich. 

Though  the  strong  verbs  and  the  various  classes  of  weak  verbs  are 
always  kept  separate,  many  verbs  have  become  through  association  of 
ideas  almost  unrecognizable.  Strong  verbs  have  become  wholly  or 
partially  weak:  barmen,  lande,  gebannen  ;  spannen,  spande,  gespan- 
nen  ;  helcn,  hcelde,  verholen  and  verhecld  ,  bcseffen,  besefte,  bese/t 
(Middle  Dutch  besief,  bescven) ;  weak  verbs  have  become  strong  : 
jagcn  (Middle  X)\itc)x  jaagde),  joeg  a.ni  jaagde,  gejaagd;  schenden, 
schond, geschonden ;  zcnden(see  above) ;  pry wnand  wijzen  passthrough 
the  ij  (the  weak)  into  the  strong  t  class  (Middle  Dutch,  prfsrfe,  wUde  ; 
Modern  Dutch,  prces,  wees,  geprczen,  gcwezen.  In  belijden,  beluidde. 
Middle  Dutch  belten,  bcltde,  the  d  of  the  jreterite  found  its  way 
into  the  present  also  and  into  the  infinitive;  and  the  6rfl(i«i,  ilodern 
Dutch  belijden,  thus  formed  passed  into  the  t  class  of  strong  verbs. 
The  a  of  ward,  the  preterite  of  iccrden,  has  passed  into  werd,  and  the 
plural  has  through  analogy  become  icerdcn,  the  present  being  ik  uord 
and  the  infinitive  warden.  The  first  class  of  strong  verbs  has  before 
n  +  a.  consonant  i  in"  the  stent  of  the  present  {binden)  or  else  » 
(helpen),  this  e  remaining  throughout  the  conjugation  of  the  present 
{hij  helpt,  not,  as  in  High  German,  hil/t).  Iu  the  preterite  the  « 
has  changed  into  othrougU  the  influence  of  the  plural,  as  has  already 
been  mentioned  undero.'  The  conjunctive  or  optative  is  frequently 
neglected  even  in  Middle  Dutch  ;  in  the  living  language  it  is  some- 
times used  af tei-  certain'verbs  and  conjunctions  {op  dat  and  ten  einde), 
but  in  expressing  a  wish  it  is  sometimes  periphrased  by  mogen  or 
latcn,  and  it  is  very  frequently  flisplaced  by  the  indicative.  The  High 
German  construction  of  the  verb  with  zich  to  express  a  passive  idea 
is  contrary  to  the  genius  of  Dutch,  which  ernploys  the  periphrastio 
passive  form  het  woi'dt  daar  gcvonden  instead  of  es  jindet  sich  da 
(Fr.  il  se  troure  la).  The  formation  of  the  future  likewise  differs  from 
that  of  the  High  German,  the  auxiliary  being  not  wcrdm  but  zuUen 
(Eng.  shall):  ik  zal  het,  doen  =  hot)i  I  shall  do  it  and  /  will  do  it. 

Much  of  the  vocabulary  of  Middle  Dutch  has  now  become  obsolete. 
Some  words  have  altogether  disappeared: — dorpcr,  doiperlike 
(Jlodern  Dutch,  gemeen),  graen  (knerel),  grein  (kern,  excellent 
person),  ontstacn  {afwachten),  ors  (paard),  oorbacr  {nut).  Others 
have  changed  their  meaning: — couse,  "  breeches, "^^now  "hose"; 
clene,  "few,"  now  "small  ;  onnootel,  "innocent,"  now  "half- 
witted"; slecht,  "simple,"  now  "wicked";  beprocxen,  "to  prove," 
now  "to  attempt";  crane,  "weak,"  now  "sick." 

Many  new  native  words  have  grown  up  in  connexion  with  trade, 
industry,  art,  and  science ;  "many  foreign  words  have  also  been-  in- 
troduced, such  as  those  taken  from  the  French  with'  the  suffixes 
eeren,  iek,  ief;  and  many  woids  from  the  dialects  have  received 
rights  of  citizenship 

For  a  fuller  survey  of  Ihe  history  of  Dutch,  the  reader  Is  referred  to  W.  Dwlght 
Whitney's  Language  and  its  Sludy,  and  the  excellent  tlanslution  of  Jt  by  J.  B. 
Vinckeia,  Taat  en  Taalstudie.'vo'gens  de  5de  uttgave  voor  Nedcrlanders  beicrrit. 
The  cianimar.of  the  current  speech  Way  be  studied  in  the  Spraakkumlen  of  Ken), 
P  J.  Cosijn,  Van  Helten.  For  the  explanation  of  Middle  Dutch  Mordsand  foniw. 
see  the  pup'ers  of  De  Vrles.  Verwijs.  and  Veidam  in  the  Taatgids.lho  Tatrl- tn 
Lellerbode,  and  the  Taalkundigr  Bijdragin;  De.  Vrles,  iltddelnederlamlxlie  Taal- 
zuitertng:  the  ed'itionaot  theSpiegliet  //istoriael  by  Maeilant,  of  De  Rose.  William 
van  HiUeeuerdsbelg.  SoRhelyn;  and  the  BibUollxek  van  iliddtlncderlandu!;' 
LeUerkundt.  by  H.  E.  Mnllzcr.  For  explanation  aud  liistary  of  words  of  thn 
current  languase  see  the  Woordenboei  der  Ned.  TaalJ^y  Do  Vrics,  Te  WInkel.Ac, 
The  old  Saxon  and  Fruiikish  forms  4ie  ticatea  by  Kurn  in  Taal-en  lellriboilf 
Cirsijn  In  the  Oud Frank.  Ptaliuen.^Mie  in  jilhachsudit  Laul-  tind Flenonilrlf 
(1st  parti.  A  ftood  survey  of  the  Orlhofvaphy  Is  Rivon  In  Do  Vries  aud  rj 
WInkela  Gronabeginseltn  drr  Xedalandivht  Spilling  and  Wourdenlijil  toor  uj 
Sptlltng  der  Xederlaadiche  Taal.  U.  0.  V — J.  II   G  )  • 
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As  has  been  shown  above,  t&e  language  now  known  as 
Datch  or  Flemish  did  not  begin  to  take  distinct  shape  till 
^bout  the  end  of  the  11  th  century.  From  a  few  existing  frag- 
ments— two  incantations  from  the  8th  century,  a  version  of 
tlie  Psalms  from  the  9th  century,.and  several  charters — a 
supposed  Old  Dutch  language  has  been  recognized;  but  Dutch 
literature  actually  commences  in  the  13th  century,  as  Middle 
Dutch,  the  creation  of  the  first  national  movement  in 
Brabant,  Flanders,  Holland,  and  Zealand.  From  the  wreck 
of  Frankish  anarchy  no  genuine  folk-tales  of  Dutch  antiquity 
have  come  dovfn  to  us,  and  scarcely  any  echoes  of  German 
myth  On  the  other  hand,  the  sagas  of  Charlemagne  and 
Arthur  appear  immediately  in  Middle  Dutch  forms.  These 
were  evidently  introd.iced  by  wandering  minstrels  and 
jongleurs,  and  translated  to  gratify  the  curiosity  of  the  noble 
women.  It  is  rarely  that  the  name  of  such  a  translator  has 
reached  us,  but  we  happen  to  know  that  the  fragments 
we  possess  of  the  French  romance  of  William  of  Orange  were 
written  in  Dutch  by  a  certain  Klaas  van  Haarlem,  between 
1191  and  1217.  The  Chanson  de  .ffo^anc^  was  translated 
about  the  same  time,  and  considerably  later  Parthenopeus 
de  Blois.  The  Flemish  minstrel  Diederic  van  Assenede 
completed  hia  version  of  Floris  et  Blanchefleur  zhovA  1250. 
The  Arthurian  legends  appear  to  have  been  brought  to 
Flanders  by  some  Flemish  colonists  in 'Wales,  on  their 
return  to  tlieir  mother-country.  About  1250  a  Brabantine 
minstrel  translated  Walter  Map's  Lancelot  du  Lac  at  the 
command  of  his  liege,  Lodewijk  ,  van  Velthem.  The 
Oauvain  was  translated  by  Pennine  and  Yostaert  before 
1260,  while  the  first  original  Dutch  writer,  the  famous 
Jakob  vau  Maerlaut,  occupied  himself  about  1260  with 
eeveral  romances  dealing  with  Merlin  and  the  Holy  Grail. 
The  earliest  existing  fragments  of  the  epic  of  Reynard  the 
Fox  were  written"  iu  Latin  by  Flemish  priests,  and  about 
1250  a  very  important  version  in  Dutch  was  made  by 
WiUem  the  ilinstrel,  of  whom  it  is  unfortunate  that  we 
know  no  more,  save  that  he  was  the  translator  of  a  lost 
romance,  Madoc.  In  his  existing  work  the  author  follows 
Pierre  de  Saint-Cloud,  but  not  slavishly  ;  and  he  is  the  first 
really  admirable  writer  that  we  meet  with  in  Dutch  litera- 
ture. It  is  not  necessary  to  dwell  at  any  length  on  the 
monkish  legends  and  the  hymns  to  the  Virgin  Mary  which 
were  abundantly  produced  during  the  13th  century,  and 
whicli,  thoU!,'h  destitute  of  all  literary  merit,  were  of  use  as 
exercises  in  the  iufuncy  of  the  language.  The  first  lyrical 
writer  of  Holland  was  John  I.,  duke  of  Brabant,  who 
practised  the  miiinelied  witli  success,  but  whose  songs  are 
only  known  to  us  through  a  Swabian  version  of  a  few  of 
them.  In  154-1  the  earliest  collection  of  Dutch  folk-songs 
saw  tlie  light,  and  in  this  volume  one  or  two  romances  of 
the  14th  ceotury  are  preserved,  of  which  Hct  Daghet  in 
<<fn  Oosfeti  is  the  best  known.  Almost  the  earliest  frag- 
(nent  of  Dutch  popuW  poetry,  but  of  later  time,  is  an 
hi"torical  ballad  describing  the  murder  of  Count  Floris 
V.  in  1256.  A  very  curious  collection  of  mystical  mediaeval 
bymns  by  Sister  U.idewych,  a  nun  of  Brabant,  was  first 
printed  in  18.77. 

Hitherto,  as  wo  have  seen,  the  Middle  Dutch  language 
had  place.!  itself  at  the  service  of  the  aristocratic  and 
monastic  orders,  flittering  the  traditions  of  chivalry  and  of 
rellgiun,  but  scarcely  finding  anything  to  say  to  the  bulk  of 
the  population.  With  the  close  of  the  13th  century  a 
change  came  over  the  face  of  Dutch  literature.  The 
French  towns  began  to  prosper  and  to  assert  tlieir  com- 
mercial supremacy  over  the  North  Sea.  Under  such  mild 
rulers    as  William    II.    nnd    Floris    V..    Dort,    Amsterdum, 


and  other  cities  contrived  to  win  soch  privileges  as  amounted 
almost  to  political  independence,  and  with  tiiia  liberty 
there  arose  a  new  sort  of  literary  expression.  The  founder 
and  creator  of  this  original  Dutch  literature  was  Jakob  van 
Maerlant,  born  near  Bruges  between  1225  and  1250.  His 
youth  was  spent  in  Holland,  and  probably  in  connexion 
with  the  court,  but  in  1261  he  returned  to  Flanders,  wher« 
he  died  abont  thirty  years  later.  Maerlant  commenced,  as 
his  predecessors  had  done,  by  translating  the  courtly 
romances  of  the  French,  but  when  he  returned  to  Flanders 
he  began  to  take  his  true  position  as  an  original  didactic 
poet.  His  Flowers  of  Nature,  written  about  1263,  forms 
an  epoch  in  Dutch  literature  ;  it  is  a  collection  of  moral  and 
satirical  addresses  to  all  classes  of  society.  With  his 
Rijmhijbel  (Rhyming  Bible)  he  nearly  brought  down  on  his 
too  secular  head,  in  1270,  the  chastisement  of  the  bishop 
of  Utrecht,  and  thus  early  in  Dutch  history  foreshadowed 
the  courage  and  free-thought  of  the  Reformation.  It  was 
not  until  1284  that  he  commenced  his  masterpiece,  De 
Spieghel  Historiael  (The  Mirror  of  History),  at  the  command 
of  Count  Floris  V.  After  writing  a  great  many  imporfAut 
works,  lyrical  and  didactic,  Maerlant  died  at  Damme, 
about  1291.  Of  his  disciples,  the  most  considerable  in 
South  Holland  was  Jan  van  Boendale  (1280-1365).  He 
was  a  politician  of  considerable  influence,  and  his  works  ate 
historical  and  moral  in  character.  In  him  the  last  trace  of 
the  old  chivalric  and  romantic  element  has  disappeared. 
He  completed  his  famous  rhyme  chronicle,  the  Brabantsche 
Yeesten,  in  1315  ;  it  contains  the  history  of  Brabant  down 
to  the  times  of  the  author  himself.  For  English  readers 
it  is  disappointing  that  Boendale's  other  great  historical 
work,  an  account  of  Edward  III.  and  his  expedition  to 
Flanders  in  1338,  has  survived  only  in  some  fragments. 
The  remainder  of  Boendale's  works  are  didactic  poems, 
pursuing  still  further  the  moral  thread  first  taken  up  by 
Maerlant,  and  founded  on  mediaeval  scholastic  literature. 
In  Ypres  the  school  of  Maerlant  was  represented  ty  Jan  de 
Weert,  a  surgeon,  who  died  in  1362,  and  who  was  the 
author  of  two  remarkable  works  of  moral  satire  and  exhorta- 
tion. In  North  Holland  a  greater  talent  than  that  of 
Weert  or  of  Boendale  was  exhibited  by  Melis  Stoke,  a 
monk  of  Egmond.  who  wrote  the  history  of  the  state  of 
Holland  to  the  year  1305  ;  this  work,  the  Rijmhronil:,  was 
printed  in  1591,  and  for  its  exactitude  and  minute  detail 
has  proved  of  inestimable  service  to  later  historians. 

With  the  middle  of  the  14th  century  the  chivalric  spirit 
came  once  more  into  'fashion.  A  certain  revival  of  the 
forms  of  feudal  life  made  its  appearftnce  under  William  IIL 
and  his  successors.  Knightly  romances  came  once  more 
into  vogue,  but  the  new-born  di.lactic  poetry  contended 
vigorously  against  the  supremacy  of  what  was  lyrical  and 
epical.  It  will  be  seen  that  from  the  very  first  the  literary 
spirit  in  Holland  began  to  assert  itself  in  a  homely  and 
utilitarian  spirit.  Jan  vau  Heelu,  a  Brabanter,  was  the 
author  of  an  epic  poem  on  the  battle  of  Woeronc  (1288), 
and  to  him  has  been  attributed  the  still  finer  romance  of 
the  War  of  Grimhergen.  Still  more  thoroughly  aristorratip 
in  feeling  was  Hein  van  Aken,  a  priest  of  Louvain,  who 
lived  about  1255-1 330,  and  who  combined  to  a  very  curious 
extent  the  romantic  and  didactic  elemeuts.  As  early  as 
1280  ho  had  completed  his  translation  of  the  Roman  de  la 
Rose,  which  he  must  have  commenced  in  the  lifetime  at 
Jean  de  Meung.  More  remarkable  than  any  of  his  trana 
lated  works,  however,  is  his  original  romance  Tleinric  cit 
Margrietf,  upon  which  he  was  at  woik  for  tbirty-sei'co 
years.     During  the   Bavarian    period  (13  49-1433)    very 
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little  original  writing  of  much  value  was  produced  in 
Holland.  Buodewiju  van  der  Lorea  wrote  one  excellent 
piece  on  the  Maid  of  Ghent,  in  1389.  Augustijiiken  van 
UorJt  was  a  peripatetic  miiiotrel  of  North  Holland,  who 
composed  for  the  sheriff  Aelbrecht  and  for  the  count  of 
Lluis  from  1350  to  1370.  Such  of  his  verses  as  have  been 
handed  down  to  lis  are  allegorical  and  moral.  Willem  van 
Hildegaersberch  (1350-1408)  was  another  northern  poet,  of 
a  more  strictly  political  cast.  Many  of  his  writings  exist 
fitiU  unpublished,  and  are  very  rough  in  style  and  wanting 
in  form.  Towards  the  end  of  the  I5th  century  an  erotic 
poet  of  considerable  power  arose  in  the  person  of  the  lord 
of  Waddinxsveen  and  Hubrechtsambacht,  Dirk  Potter. 
During  a  stay  of  three  years  in  Rome,  from  1409  to  1412, 
this  eminent  diplomatist  made  himself  acquainted  with  the 
writings  of  Boccaccio,  and  commenced  a  vast  poem  on  the 
course  of  love,  Der  Jl/iimeii  Lnep,  which  is  a  wonderful 
mixture  of  classical  and  Biblical  instances  of  amorous 
adventure,  set  in  a  framework  of  didactic  philosophy.  In 
Dirk  Potter  the  last  traces  of  the  chivalric  element  died  out 
of  Dutch  literature,  and  left  poetry  entirely  in  the  hands 
of  the  school  of  Maerlant. 

It  is  now  time  to  consider  the  growth  of  prose  literature 
in  the  Low  Countries.  The  oldest  pieces  of  Dutch  prose 
now  in  existence  are  charters  of  the  towns  of  Flanders  and 
Zealand,  dated  1249, 1251,  and  1254.  A  prose  translation 
of  the  Old  Testament  was  made  about  1300,  and  there 
exists  a  Li/e  of  Jestis  of  about  the  same  date.  Of  the 
mystical  preachers  whose  religious  writings  have  reached 
us,  the  Brussels  friar,  Jan  van  Ruysbroec  (1294-1381),  is 
the  most  important.  But  the  most  interesting  relics  of 
me  liiEval_  Dutch  prose,  as  far  as  the  formation  of  tlio 
language  is  concerned,  are  the  popular  romances  in  which 
the  romantic  stories  of  the  tvouveres  and  minstrels  were 
translated  for  the  benefit  of  the  unlettered  public  into 
simple  language.  As  in  most  European  nations,  the  re- 
ligious drama  takes  a  prominent  place  in  every  survey  of 
mediaeval  literature  in  Holland.  Unfortunately  the  test 
of  all  the  earliest  mysteries,  the  language  of  which  would, 
have  an  extraordinary  interest  for  us,  has  been  lost.  We 
poseess  records  of  dramas  having  been  played  at  various 
places— 0»c  Lord's  Eesurrection,  at  the  Hague,  in  1400; 
Our  Lady  the  Virgin,  at  Arnheim,  in  1452  ;  and  The  Three 
Kings,  at  Delft,  in  1498.  The  earliest  existing  fragment, 
however,  is  part  of  a  LimUirg-Maesiricht  Passover  Flay  of 
about  1 360.  The  latest  Dutch  miracle  play  was  the  Mystery 
of  tlie  Holy  Sacrament,  composed  by  a  certain  Smeken, 
at  Breda,  and  performed  on  St  John's  Day,  1500.  This 
play  was  printed  in  18G7.  With  these  purely  theological 
dramas  there  were  acted  mundane  farces,  performed  outside 
the  churciies,  by  semi-religious  companies ;  these  curious 
moralities  wereknown  as  "  Abelespelen"  and  "  Sotternieen." 
In  these  pieces  we  discover  the  first  traces  of  that  genius 
for  low  comedy  which  was  afterwards  to  take  perfect  form 
in  the  dramas  of  Brederoo  and  the  paintings  of  Teniers. 

The  theatrical  companies  just  alluded  to,  "Gesellen  van 
den  Spele,"  formed  tiie  germ  out  of  which  developed  the 
famous  "  Chambers  of  Rhetoric  "  which  united  within  them- 
selves all  the  literary  movements  that  occupied  the  Low 
Countries  during  the  15th  and  ICth  centuries.  The  poets  of 
Holland  had  already  discovered  in  late  medix-val  times  the 
value  of  guilds  in  promoting  the  arts  and  industrial  handi- 
crafts. Thetorm  "collegesderhctorique"issupposed  tohave 
been  introduced  about  1440  by  the  courtiers  of  the  Burgun- 
dian  dynasty,  but  the  institutions  themselves  existed  at  least 
from  1 400.  These  literary  guilds  lasted  for  two  centuries, 
and  during  the  greater  part  of  that  time  preserved  a  com- 
pletely media;val  character,  even  when  the  influences  of  the 
Renaissance  and  the  Reformation  obliged  them  .to  modify 
in  some  degree  their  outward  form.s.     They  were  iu  almost 
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all  cases  absolutely  middle  class  in  tone,  and  opposed  to 
aristocratic  ideas  and  tendencies  in  thought.  Of  these 
remarkable  bodies  the  earliest  were  almost  entirely  engaged 
in  preparing  mysteries  and  miracle-plays  for  the  populace.' 
Eaoii  chamber,  and  in  process  of  time  every  town  in  the 
Low  Countries,  possessed  one,  and  took  as  its  title  some 
fanciful  or  heraldic  sigo.  The  earliest  of  all,  "  The  Alpha 
and  Omega,"  at  Ypres,  was  founded  about  1398  ;  that  of 
the  "Violet,"  at  Antwerp,  followed  in  1400;  the  "Book," 
at  Brussels,  in  1401  ;  the  "  Berberry,"  at  Courtrai,  in  1427  ; 
the  "Holy  Giiost,"  at  Bruges,  in  1428 ;  the  "Floweret 
Jesse,"  at  Middelburg,  in  1430;  the  "Oak  Tree,"  at 
Vlaardingen,  in  1433;  and  the  "Marigold,"  at  Gouda,  in 
1437.  The  most  celebrated  of  all  the  chambers,  that  of 
the  "Eglantine"  at  Amsterdam,  with  its  motto  In  Liefdt 
Bloeyende  (Blossoming  in  Love),  was  not  instituted  until 
1496.  Among  the  most  influential  chambers  not  above 
mentioned  should  be  included  the  "Fountain"  at  Dort, 
the  "  Corn  Flower  "  at  the  Hague,  the  "  White  Columbine  " 
at  Leyden,  the  "  Blue  C'ulumbme  "  at  Rotterdam,  the  "  Red 
Rose"  at  Schiedam,  the  "Thistle"  at  Zierilczee,  "Jesus 
with  the  Balsam"  at  Ghent,  and  the  "Garland  of  Mary" 
at  Brussels.  And  not  in  these  important  places  only,  but 
in  almost  every  little  town,  the  rhetoricians  exerted  their 
influence,  mainly  in  what  we  may  call  a  social  direction,' 
Their  wealth  was  in  most  cases  considerable,  and  it  very 
soon  became  evident  that  no  festival  or  procession  could 
take  place  in  a  town  unless  the  "Kamer"  patronized  iL 
Towards  the  end  of  the  15th  century  the  Ghent  chamber 
of  "Jesus  with  the  Balsam"  began  to  exercise  a  sovereign 
power  over  the  other  Flemish  chambers,  which  was  enj.* 
lated  later  on  in  Holland  by  the  "  Eglantine"  at  Amsterdam.' 
But  this  official  recognition  proved  of  no  consequence  in 
literature,  and  it  was  not  in  Ghent,  but  in  Antwerp,  that 
intellectual  life  first  began  to  stir.  In  Holland  the  burghers 
only  formed  the  chambers,  while  in  Flanders  the  representa- 
tives of  the  noble  families  were  honorary  members,  and 
assisted  with  their  money  at  the  arrangement  of  ecclesias- 
tical or  political  pageants.  Their  pompous  L/ndjuweelen, 
or  tournaments  of  rhetoric,  at  which  rich  prizes  were  con- 
tended for,  were  the  great  occasions  upon  which  the 
members  of  the  chambers  distinguished  themselves. 
Between  142G  and  1620  at  least  66  of  these  festivals  were 
held.  There  was  a  specially  splendid  landjuweel  at  Antwerp 
in  1496,  in  which  28  chambers  took  part,  but  the  gayest 
of  all  was  that  celebrated  at  Antwerp  on  the  3d  of  August 
1561.  To  this  the  "Book "at  Brussels  sent  340 members, 
all  on  horseback,  and  clad  in  crimson  mantles.  The  town 
of  Antwerp  gave  a  ton  of  gold  to  be  given  in  prizes,  which 
were  shared  among  1893  rhetoricians.  This  was  the 
zenith  of  the  splendour  of  the  "Kamers  van  Rhetorica," 
and  after  this  time  they  soon  fell  into  disfavour.  We 
can  trace  the  progress  of  literary  composition  under  the 
chambers,  although  none  of  their  official  productions  have 
descended  to  us.  Their  dramatic  pieced  were  certainly  of 
a  didactic  cast,  with  a  strong  farcical  flavour,  and  continued 
the  tradition  of  Maerlant  and  his  school.  They  very  rarely 
dealt  with  historical  or  even  Biblical  personages, but  entire'.y 
with  allegorical  and  moral  abstractions,  until  the  age  of 
humanism  introduced  upon  the  stage  the  names  without 
much  of  the  spirit  of  mythologj'.  Of  the  pure  farces  of 
the  rhetorical  chambers  we  can  speak  with  still  more  con 
fidence,  for  some  of  them  have  come  down  to  us,  and  among 
the  authors  famed  for  their  skill  in  this  sort  of  writing  are 
named  Cornells  Everaert  of  Bruges  and  Laurens  Janssen 
of  Haarlem.  The  material  of  these  farces  is  extremely  raw, 
consisting  of  rough  jests  at  the  expense  of  priests  and  foolish 
husbands,  silly  old  men  and  their  light  wives.  Laurens 
I  Janssen  is  also  deserving  of  remembrance  for  a  satire 
!  against  the  clergy,  written  in  1533.     The  chambers  also 
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encouraged  the  composition  oC  songs,  but  with  very  iittle 
•uccess  ;  they  produced  no  lyrical  genius  more  considerable 
than  Matthijs  de  Casteleyn  (1488-1550),  the  founder  of 
the  Flemish  chamber  of  "  Pax  Vobiscum  "  at  Oudeiiarde, 
a  personage  whose  influence  as  a  fashioner  of  language 
would  have  been  more  healthy  if  his  astounding  metrical 
feats  and  harlequin  tuitrs-de-furce  had  not  been  performed 
in  a  dialect  debased  with  all  the  worst  bastard  phrases  of 
the  Burgundian  period. 

In  the  middle  of  the  16th  century  a  group  of  rhetoricians 
in  Brabant  and  Flanders  attempted  to  put  a  little  new  life 
into  the  stereotyped  forms  of  the  preceding  age  by  intro- 
ducing in  original  compositiou  the  new-found  branches  of 
Latin  and  Greek  poetry.  The  leader  of  these  men  was 
Jean  Baptista  Houwaert  (1533-1599),  a  personage  of  con- 
siderable political  influence  in  his  generation.  He  con- 
sidered himself  a  devout  disciple  of  Matthijs  de  Casteleyn, 
but  his  great  characteristic  was  his  unbounded  love  of 
classical  and  mythological  fancy.  His  didactic  poems  are 
composed  in  a  wonderfully  rococo  style,  and  swarm  with 
misplaced  Latinities.  In  his  bastard  Burgundian  tongue 
lie  boasted  of  having  "poetelijck  geinventeert  ende  rheto- 
rijckelijck  ghecomponeert  "  for  tlie  Brussels  chamber  such 
flramas  as  jEneas  and  Dido,  Mars  and  Venus,  Xarcissus 
ind  Echo,  or  Leander  and  Hero.  But  of  all  his  writings 
Pegasides  Pleyn,  or  the  Palace  of  Maidens,  is  the  most 
remarkable ;  this  is  'a  didactic  poem  in  sixteen  books, 
dedicated  to  a  discussiou  of  the  variety  of  earthly  love. 
Houwaert's  contemporaries  nicknamed  him  "  the  Homer 
of  Brabant ;"  later  criticism  has  preferred  to  see  in  liim  an 
Important  link  in  that  chain  of  homely  didactic  Dutch  which 
»nds  in  Cats.  His  writings  are  composed  in  a  Burgundian 
•0  base  that  they  hardly  belong  to  Flemish  literature  at  nil 
luto  the  same  miserable  dialect  Cornells  van  Ghistele  of 
Antwerp  translated,  between  1555  and  1583,  parts  of 
Terence,  Virgil,  Horace,  aud  Oviil,  while  the  painter  Karel 
tan  Mander  (1547-1609)  put  a  French  version  of  t\i&  Iliad 
«nd  of  the  Eclogues  of  Virgil  into  an  equally  ill-fitting 
Flemish  dress.  In  no  country  of  Europe  did  the  humanism 
of  the  16th  century  at  first  affect  the  national  literature  so 
ilightly  or  to  so  little  purpose. 

The  stir  and  revival  of  intellectual  life  that  arrived  with 
Mie  Reformation  found  its  first  expression  in  the  composi- 
tion of  Psalms.  The  earliest  printed  collection  appeared  at 
Antwerp  in  1540,  under  tlie  title  of  Souter-Liede/cen.i,  and 
was  dedicated  to  a  Dutch  nobleman,  Willem  van  Zuylen 
Tan  Nieuvelt,  by  whose  name  it  is  usually  known.  This 
collection,  however,  was  made  before  the  Eeformation  in 
Holland  really  set  in.  For  the  Protestant  congregations 
Jan  Utenhove  printed  a  volume  of  Psalms  in  London  in 
1566  ;  Lucas  de  Heere,  and  immediately  after  him,  with 
much  greater  success,  Petrus  Dalheen  (1531-1590),  trans- 
lated the  hymns  of  Clement  Marot.  For  printing  this  last 
volume,  in  1567,  Herman  Schinkel  of  Delft  was  burned  to 
deith  in  1568.  Datheen  was  not  a  rhetorician,  but  a 
person  of  humble  origin,  who  wrote  in  the  vulgar  tongue, 
and  his  hymns  spread  far  and  wide  among  the  people. 
Until  1773  tlioy  were  in  constant  use  in  the  state  church 
of  Holland.  But  the  great  events  of  the  period  of  reforma- 
tion are  not  marked  by  psalms  only  in  Dutch  literature. 
Two  collections  of  hymns  and  lyrical  pieces,  printed  in  1562 
and  1569,  perpetuate  the  fervour  and  despair  of  the 
martyrs  of  the  Mennonite  Church.  Similar  utterances  of 
the  persecuted  Protestants  were  published  at  Haarlem  and 
Leeuwarden,  at  Ghent  and  at  Bruges.  Very  different  in 
tone  "were  the  battle-songs  of  liberty  and  triumph  sung  a 
generation  later  by  the  victorious  Reformers  or  "  Geuzeu." 
The  famous  song-book  of  1588,  the  Geusen  Liedcn  Eoecxlen, 
nas  full  of  ardent  and  heroic  sentiment,  expressed  often  iu 
oarvellously  brilliant  phrases.     In  this  collection  *ppeared 


for  the  first  time  such  classical  snatches  of  Dutch  song  v 
the  Ballad  of  Heiligerlee,  the  Ballad  of  Egiuond  and  Herri, 
and  the  song  of  the  Storm  of  Leyden.  The  politicai 
ballads,  with  their  ridicule  of  the  Spanish  leaders,  form  » 
section  of  the  Boecxlen  which  has  proved  of  inestimable 
value  to  historians.  All  these  lyrics,  however,  whether  ot 
victory  or  of  martyrdom,  are  still  very  rough  in  form  and 
language. 

The  first  writer  who  used  the  Dutch  tongue  with  graCft 
and  precision  of  style  was  a  woman  and  a  urofessed 
opponent  of  Lutheranism  and  reformed  thought.  Modern 
Dutch  literature  practically  begins  with  Anna  Bijna. 
Against  the  crowd  of  rhetoricians  aud  psalm  makers  of  the 
early  part  of  the  16th  century  she  stands  out  in  relief  as 
the  one  poet  of  real  genius.  The  language,  oscillating 
before  her  time  between  French  and  German,  formless, 
corrupt,  and  invertebrate,  took  shape  and  comeliness,  which 
none  of  the  male  pedants  could  give  it,  from  the  impas- 
sioned hands  of  a  woman.  Anna  Bijns,  who  is  believed  to 
have  been  born  at  Antwerp  iu  1494,  was  a  schoolmistress 
at  that  city  in  her  middle  life,  and  in  old  age  she  still 
"instructed  youth  in  the  Catholic  religion,  -^ndrik 
Peppinck,  a  Franciscan,  who  edited  her  third  vo.uina  oj 
poems  when  she  was  an  old  woman  in  1567,  speaks  of  hei 
as  "a  maiden  small  of  descent,  but  great  of  understanding, 
and  godly  of  life."  Her  first  known  volume  bears  the  date 
1528,  and  displays  her  as  already  deeply  versed  in  the 
mysteries  of  religion.  We  gather  from  all  this  that  she 
was  a  lay  nun,  and  she  certainly  occupied  a  position  of 
great  honour  and  influence  at  Antwerp.  She  was  named 
"the  Sappho  of  Brabant  "and  the  "Princess  of  all  Rhetori' 
cians."  She  bent  the  powerful  weapon  of  her  verse  agaius< 
the  faith  and  character  of  Luther.  In  her  volume  of  152f 
the  Lutherans  are  scarcely  mentioned;  in  that  of  154C 
every  page  is  occupied  with  invectives  against  them  ;  whilj 
the  third  volume  of  1567  is  the  voice  of  one  from  wlioit 
her  age  has  passed.  All  the  poems  of  Anna  Bijns  wliicb 
we  possess  are  called  refereinen  or  refrains.  Her  masterj 
over  verse-form  was  extremely  remarkable,  and  then 
refrains  are  really  modified  chants-royal  The  writings  o( 
Anna  Bijns  oB"er  many  points  of  interest  to  the  philologist 
In  her  the  peri(jd  of  Middle  Dutch  closes,  and  the  modero' 
Dutch  begins.  In  a  few  grammatical  peculiarities — sucfc 
as  the  formation  of  the  genitive  by  some  verbs  which  no» 
govern  the  accusative,  and  the  use  of  ghe  before  the  infinitive 
. — her  language  still  belongs  to  Middle  Dutch  ;  but  thesa 
exceptions  are  rare,  and  she  really  initiated  that  modern 
speech  which  Filips  van  Maruix  adopted  and  made  cla.ssical 
in  the  next  generation. 

In  Filips  van  Marnix,  lord  of  St  Aldegonde  (1538- 
1598),  a  much  greater  personage  came  forward  in  the 
ranks  of  liberty  and  reform.  He  began  life  as  a  disciple  of 
Calvin  and  Beza  in  the  schools  of  Geneva.  It  was  as  a 
defender  of  the  Dutch  iconoclasts  that  he  first  appeared 
in  print,  with  bis  tract  on  The  linages  ihroivn  down  in 
Holland  in  August  1566.  He  soou  became  one  of  th» 
leading  8|iirits  in  the  war  of  Dutch  independence,  the  inti- 
mate friend  of  the  prince  of  Orange,  and  the  author  of  the 
glorious  Wdhelmuslied.  It  was  in  the  autumn  of  1568 
that  Marnix  composed  this,  the  national  hymn  of  Dutch 
liberty  and  Protestantism.  In  1569  he  completed  a  no 
less  important  and  celebrated  prose  work,  the  Biencorf  oi 
Beehive  of  the  Romish  Church.  In  this  satire  ho  waa 
inspired  in  a  great  measure  by  Rabelais,  of  whom  he  waa 
an  intelligent  disciple.  It  is  written  in  prose  that  may  be 
eaid  to  mark  an  epoch  in  the  language  and  literature  of 
Holland.  Overwhelmed  with  the  press  of  public  businesa, 
Marnix  wrote  little  more  until  in  1580  he  published  hk 
Psalms  of  David  newly  translated  out  of  the  Hebrew  Tongiit, 
He  occupied  the  last  years  of  hia  life  in  preparing  a  Dutct 
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version  of  tbo  Bible,  translated  diiect  from  the  original. 
At  bis  death  only  Genesis  was  found  completely  revised  ; 
but  in  10' 9  the  synod  of  Uort  placed  the  unfinished  work 
in  the  hands  of  four  divines,  who  completed  it. 

In  Dirck  Volckertseu  Coornhcrt  (1522-1590)  Holland 
for  the  first  time  produced  a  writer  at  once  eager  to  compose 
in  his  native  tongue  and  to  employ  the  weapons  of  human- 
ism. Coornhcrt  was  a  typical  burgher  of  North  Holland, 
equally  interested  in  the  progress  of  national  emancipation 
and  in  the  development  of  national  literature.  He  was  a 
native  of  Amsterdam,  but  he  did  not  take  part  in  the 
labours  of  the  old  chamber  of  the  Eglantine,  but  quite  early 
in  life  proceeded  to  Haarlem,  of  which  place  he  remained 
a  citizen  until  his  death.  ]fe  practised  the  art  of  etching, 
and  spent  all  his  spare  time  in  the  pursuit  of  classical 
learning.  Ho  was  nearly  forty  years  of  age  before  he  made 
any  practical  use  of  his  attainments.  In  15G1  he  printed  his 
translation  of  the  De.  OJjiriis  of  Cicero,  and  in  1562  of  the 
De  Beneftciisoi  Seneca,  In  these  volumes  he  opposed  with 
no  less  zeal  than  Marni.'c  had  done  the  bastard  forms  still 
employed  in  [iroso  by  the  rhetoricians  of  Fland°rs  and 
Brabant.  During  the  next  decade  he  occupied  iiimsclf 
chiefly  with  plays  and  poems,  conceived  and  expressed  with 
far  less  freedom  than  his  prose,  and  more  in  the  approved 
conventional  fashion' of  the  rhetoricians;  he  collected  his 
poems  in  1575.  The  next  ten  years  ho  occupied  in  polemi- 
cal writing,  from  the  evangelical  point  of  view,  against  the 
Calvinist.s.  In  1585  he  translated  Boctius,  and  then  gave 
Lis  full  attention  to  his  original  masterpiece,  the  Zedekunst, 
or  Art  of  Kthics,  a  philosophical  treatise  in  prose,  in  which 
he  studied  to  adapt  the  Dutch  tongue  to  the  grace  and 
simplicity  of  Montaiijne's  French.  Ilis  humanism  unites  the 
Bible,  Plutarch,  and  Marcus  Aurelius  in  one  grand  system 
of  ethics,  and  is  expressed  in  a  style  remarkable  for  bright- 
ness and  purity,  lie  died  in  1590  ;  his  works,  in  three 
enormous  folio  volumes,  were  first  collected  in  1630. 
Ainster-  Towards  the  end  of  the  period  of  transition,  Amsterdam 
lam  the  became  the  centre  of  all  literary  enterprise  in  Holland.  In 
w"ic'^' °  1585  two  of  the  most  important  chambers  of  rhetoric  in 
Flanders,  the  "  White  Lavender"  and  the  "  Fig-Tree,"  took 
flight  from  the  south,  and  settled  themselves  in  Amsterdam 
by  the  side  of  the  "Eglantine."  The  last-named  institution 
Lad  already  observed  the  new  tendency  of  the  age,  and 
was  prepared  to  encourage  intellectual  reform  of  every  kind, 
and  its  influence  spread  through  Holland  and  Zealand.  In 
Flanders,  meanwhile,  crushed  under  the  yoke  of  Parma, 
literature  anil  native  thought  absolutely  expired.  From 
this  time  forward,  and  until  the  emancipation  of  the 
southern  provinces,  the  domain  of  our  inquiry  is  confined 
to  the  district  north  of  the  Schehlt. 

In  the  chamber  of  the  Eglantine  at  Amsterdam  two  men 
took  3  very  prominent  place,  more  by  their  intelligence  and 
modern  spirit  than  by  their  original  genius.  Hendrick 
ll>leguel.  Laurenssen  S|iiegliel  (1549-1012)  was  a  humanist  of  a 
tyiie  more  advanced  a;;d  less  polemical  than  Coornhcrt. 
He  wrote  a  charming  poem  in  praise  of  dancing;  but  his 
chief  contributions  to  literature  were  his  Twespraeck  van 
de  Nederdiiytsche  Letterknin:),  a  philological  exhortation,  in 
the  manner  of  Joachim  du  Bellay's  famous  tract,  urging  the 
Dutch  nation  to  purify  and  enrich  its  tongue  at  the 
fountains  of  antiquity,  and  a  didactic  epic,  entitled 
Ilcrtspie'jhd,  which  has  been  greatly  praised,  but  which  is 
now  much  more  antiquated  in  style  and  more  difBcuIt  to 
enjoy  than  Coornhert's  prose  of  a  similar  tendency.  That 
Spieghel  was  a  Catholic  prevented  him  perhaps  from  exer- 
cising as  much  public  intluence  as  he  exercised  privately 
among  his  younger  friends.  The  same  may  be  said  of  the 
man  who,  in  1614,  first  collected  Spieghel's  writings,  and 
published  them  in  a  volume  with  his  own  verses.  Roemer 
i'ietersseu  Viascher  (1545-1620)  proceeded  a  step  further 


than  S[)ieghel  in  the  cultivation  of  polite  letters.  He  was 
deeply  tinged  with  a  spirit  of  classical  learning  that  was 
much  more  genuine  and  nearer  to  the  true  antique  than 
any  that  had  previously  been  known  in  Holland.  His  own 
disciples  called  him  the  Dutch  ilartial,  but  he  was  at  best 
little  more  than  an  amateur  in  poetry,  although  an  amateur 
whose  function  it  was  to  perceive  and  encourage  the  genius 
of  professional  writers.  Roemer  Visscher  stands  at  the 
threshold  of  the  new  Renaissance  literature,  himself  practis- 
ing the  faded  arts  of  the  rhetoricians,  but  pointing  by  his 
counsel  and  his  conversation  to  the  naturalism  of  the  great 
period. 

It  was  in  the  salon  at  Amsterdam  which  the  beautiful 
daughters  of  Roemer  Visscher  formed  around  their  faihei 
and  themselves  that  the  new  school  began  to  take  form. 
The  republic  of  the  United  Provinces,  with  Amsterdam  at 
its  head,  had  suddenly  risen  to  the  first  rank  among  the 
nations  of  Europe,  anil  it  was  under  the  influence  of  so 
much  new  emotion  and  brilliant  ambition  that  the  country 
no  less  suddenly  asserted  itself  in  a  great  school  of  painting 
and  poetry.  The  intellect  of  the  whole  Low  Countries 
was  concentrated  in  Holland  and  Zealand,  while  the  six 
great  universities,  Leyden,  Groningen,  Utrecht,  Amster- 
dam, Harderwijk,  and  Franeker,  were  enriched  by  a  flock 
of  learned  exiles  from  Flanders  and  Brabant.  It  had 
occurred,  however,  to  Roemer  Visscher  only  that  the  path 
(if  literary  honour  lay,  not  along  the  utilitarian  road  cut  out 
by  Maerlant  and  Boendale,  but  in  the  study  of  beauty  and 
antiquity.  In  this  he  was  curiously  aided  by  the  school  ol 
ripe  and  enthusiastic  scholars  who  began  to  flourish  at 
Leyden,  such  as  Drusius,  Vossius,  and  Hugo  Grotius,  who 
themselves  wrote  little  in  Dutch,  but  who  chastened  the 
style  of  the  rising  generation  by  insisting  on  a  pure  and 
liberal  Latinity.  Out  of  that  generation  arose  the  greatest 
names  in  the  literature  of  Holland, — Vondel,  Hooft,  Cats, 
Huygens, — in  whose  hands  the  language,  so  long  left 
barbarous  and  neglected,  took  at  once  its  highest  finish  and 
melody.  By  the  side  of  this  serious  and  a>sthetic  growtk 
there  is  to  be  noticed  a  quickening  of  the  broad  and  farcical 
humour  which  had  been  dnracteristic  of  the  Dutch  nation 
from  its  commencement.  For  fifty  years,  and  these  the 
most  glorious  in  the  annals  of  Holland,  these  two  btreams 
of  influence,  one  towards  beauty  and  melody,  the  other 
towards  lively  comedy,  ran  side  by  side,  often  in  the  same 
channel,  and  producing  a  rich  harvest  of  great  works.  It 
was  in  the  house  of  the  daughters  of  Roemer  Visscher  that 
the  tragedies  of  Vondel  and  the  comedies  of  BrederiJo,  th« 
farces  of  Coster  and  the  odes  of  Huygens,  alike  found 
their  first  admirers  and  their  best  critics. 

Of  the  famous  daughters  of  Roemer,  two  cultivated 
literature  with  marked  success.  Anna  (1584-1651)  was 
the  author  of  o  descriptive  and  didactic  poem,  De  Roemster 
van  den  Aemslel  (The  Glory  of  the  Aenistcl),  and  of  various 
miscellaneous  writings;  Tesseischade  (1594-1649)  wrote 
some  lyrics  which  still  place  her  at  the  head  of  the  female 
poets  of  Holland,  and  she  translated  the  great  [  oem  of  Tasso. 
They  were  women  of  universal  accomplishment,  graceful 
manners,  and  singular  beauty;  and  their  company  attracted 
to  the  house  of  Roemer  Visscher  all  th<»  most  gifted 
youths  of  the  time,  several  of  whom  were  suitors,  but  iu 
vain,  for  the  hand  of  Anna  or  of  Tesseischade. 

Of  this  Amsterdam  school,  the  first  to  emerge  into  public 
notice  was  Pieter  Cornelissen  Hooft  (1581-1047).  He 
belonged  to  a  patrician  family,  and  became  a  member  at  a 
very  early  age  of  the  chamber  of  the  Eglantine.  When  ha 
was  only  eighteen  he  produced,  before  this  body,  his  tragedy 
oi  Achilles  and  rolyxena  (1598),  which  displayed  a  pre- 
cocious ease  in  the  use  of  rhetorical  artifices  of  style.  Hi« 
intellectual  character,  however,  was  formed  by  a  journey 
into  Italy  which  he  took  in  1598,  where Le  steeped  himself 
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for  three  years  in  the  Lest  Italian  literature,  both  prose 
and  verse.  Ho  returned  to  IloUrincl  in  IGOl,  witli  Iiis  head 
full  of  Bcbemes  for  the  creation  of  a  Dutch  school  of  belles 
lottres.  In  1G05  ho  produced  his  pastoral  dramaof  Gramda, 
in  which  he  proved  himself  a  pupil  of  GuariiiL  During 
the  remainder  of  his  life  he  dedicated  himself  chielly  to 
history  and  tragedy.  In  the  latter  field  he  produced  llae/o 
and  Geraal  mn  relsen  ;  in  history  he  published  iu  1C2G 
his  Li/e  of  Henry  t/ie  Great,  while  from  162S  to  1642  he 
was  en^'agcd  upon  his  master- work,  the  llisljry  of  JloUand. 
Hooft  desired  to  bo  a  severe  purist  in  style,  and  to  a  great 
extent  he  succeeded,  but,  like  most  of  the  waters  of  his 
age,  he  permitted  himself  too  many  Latinisms.  In  his 
poetry,  especially  iu  the  lyrical  and  pastoral  verse  of  his 
youth,  be  is  full  of  Italian  reminiscences  both  of  style  and 
matter ;  in  his  noblo  prose  work  he  has  set  himself  to  be  a 
disciple  of  Tacitus.  Mr  Jlotley  has  £[)oken  of  Hooft  as 
one  of  the  greatest  historians,  not  merely  of  Holland,  but 
of  Europe.  His  influence  iu  purifyiug  the  language  of  his 
country,  and  in  enlarging  its  sphere  of  experience,  can 
hardly  be  overrated. 

Very  dili'erenc  from  the  long  and  prosperous  career  of 
Hooft  was  the  brief,  painful  life  of  the  greatest  comic 
dramatist  that  Holland  has  produced.  Gerbraud  Adriaacssen 
Brederoo  (1585-1618)  was  the  son  of  an  Amsterdam  shoe- 
maker. He  knew  no  Latin  ;  he  had  no  taste  for  humanism  ; 
he  was  a  simple  growth  of  the  rich  humour  of  the  people. 
His  life  was  embittered  by  a  hopeless  love  for  Tesselschade, 
to  whom  he  dedicated  his  dramas,  and  whose  beauty  he 
celebrated  in  a  whole  cycle  of  love  songs.  His  ideas  on 
the  subject  of  drama  were  at  first  a  mere  development  of 
the  mediaeval "  Abelespelen."  He  commenced  by  dramatiz- 
ing the  romance  ot ■  Roderick  and  Alphoasus,  iu  IGIl,  and 
Griane  in  lbI2,  But  in  the  latter  year  he  struck  out  a  new 
and  more  characteristic  path  in  his  Farce  of  the  Cow.  From 
this  time  until  his  death  he  continued  to  pour  out  comedies, 
farces,  and  romantic  dramas,  in  all  of  which  he  displayed 
a  coarse,  rough  genius  not  unlike  that  of  Ben  Jonson,  whose 
immediate  contemporary  he  was.  His  last  and  best  piece 
was  Jerohmo,  the  Spanish  Brabanter,  a  satire  upon  the 
exiles  from  the  south  who  filled  the  halls  of  the  Amsterdam 
chambers  of  rhetoric  with  their  pompous  speeches  and  pre- 
posterous Burgundian  phraseology.  Brederoo  was  closely 
allied  in  gemusto  the  dramatists  of  the  Shakespearian  age, 
but  he  founded  no  school,  and  stands  almost  as  a  solitary 
figure  in  the  literature  of  Holland. 

The  only  individual  at  all  clearly  connected  with  Breder&o 
in  talent  was  Dr  Samuel  Coster,  whose  dates  of  birth  and 
death  are  unknown.  He  is  chiefly  remembered  for  having 
been  the  fii-st  to  take  advantage  of  the  growing  dissension 
in  the  body  of  the  old  chamber  of  the  Eglantine  to  form  a 
new  institution.  In  1617  Coster  founded  what  he  called 
the  "  First  Dutch  Academy."  This  was  in  fact  a  theatre, 
where,  for  the  first  time,  dramas  could  be  publicly  acted 
under  the  patronage  of  no  chamber  of  rhetoric.  Coster 
himself  had  come  before  the  world  in  1612  with  his  farco 
of  TeuwU  the  Boor,  und  he  continued  this  order  of  composi- 
tion in  direct  emulation  of  Bredcr6o,  but  with  less  talent. 
In  1615  he  began  a  series  of  "  bloodand-thunder"  tragedies 
with  his  liorriblo  Iti/s,  and  he  continued  this  coarse  style 
of  tragic  writing  for  several  years.  He  survived  at  least 
until  after  1648  as  a  supreme  authority  iu  Amsterdam 
upon  all  dramatic  matters. 

Tlie  greatest  of  all  Dutch  writers,  Joost  van  der  Yondel 
(15S7-1679),  was  born  at  Cologne  on  the  17th  of  November 
1587.  In  1012  he  brought  out  his  first  work,  Eet  Pascha, 
ft  tragedy  or  tragi-comedy  on  the  exodus  of  the  children  of 
Lirael,  written,  like  all  his  succeeding  dramas,  on  the  le^oc;- 
uized  Dutch  plan,  in  alexandrines,  in  five  acts,  and  with 
choral  interludes  between  the  nets.     There  is  comparatively 


little  promise  in  Ilet  Pascha.  It  was  much  inferior  drama- 
tically to  the  plays  just  being  produced  by  Brederoo,  iind 
metrically  to  the  clear  and  eloquent  tragedies  and  pastorals 
of  Hooft ;  but  it  secured  the  young  poet  a  position  inferior 
only  to  theirs.  Yet  for  a  number  of  years  he  made  uo 
ntteuii)t  to  emphasize  the  impression  he  had  produced  on 
the  public,  but  contented  himself  during  the  years  that  are 
the  most  fertile  in  a  poet's  life  with  translating  and  imitat- 
ing portions  of  Du  Bartas's  popular  epic.  The  short  and 
brilliant  life  of  Brederoo,  his  immediate  contemporary  and 
greatest  rival,  burned  itself  out  in  a  succession.of  dramatic 
victories,  aud  it  was  not  until  two  years  after  the  death  of 
that  great,  poet  that  Vondel  appeared' before  the  public  with 
a  second  tragedy,  the  Jerusalem' laid  Desolate.  Fiveyeara 
later,  in  1G2."),  he  published  what  seemed  an  innocent  study 
from  the  antique,  his  tragedy  of  Palamedes,  or  iluidered 
Iniioctnce.  All  Amsterdam  discovered,  with  smothered 
delight,  that  under  the  name  of  the  hero  was  thinly  con- 
cealed the  figure  of  BarneveLlt,  whose  execution  in  1618 
had  been  a  triumph  of  the  hated  Calvinists.  Thus,  at  the 
ago  of  forty-one,  the  obscure  Vondel  became  in  a  week  the 
most  famous  writer  ita  Holland.  For  the  next  twelve  years, 
and  till  the  accession  of  Prince  Frederick  Hendrick,  Vondel 
had  to  maintain  a  hand-to-liand  combat  with  the  "Saints 
of  Dort."  This  was  the  period  of  his  most  resolute  and 
stinging  satires  ;  Cats  took  up  the  cudgels  on  behalf  of  the 
counterKemonstrants,  and  there  raged  a  war  of  pamphlets 
in  verse.  A  purely  fortuitous  circuiastance  led  to  the  next 
great  triumph  in  Vondel's  slowly  developing  career.  The 
Dutch  Academy,  founded  in  1617  almost  wholly  as  a 
dramatic  guild,  had  become  so  inadeq\;utoly  provided  with 
stage  accomuu'dalion  that  in  1638,  having  coalesced  with 
the  two  chambers  of  the  "  Eglantine  "  and  the  "  White 
Lavender,"  it  ventured  on  the  erection  of  a  large  public 
theatre,  the  first  in  Amsterdam.  Vondel,  as  the  greatest 
poet  of  the  day,  was  invited  to  write  a  piece  for  the  first 
night  ;  on  the  3d  of  January  1638  the  theatre  was  opened 
with  the  performance  of  a  new  tragedy  out  of  early  Dutch 
history,  the  famous  Gysbreght  van  Aemslel.  Tlie  next  ten 
years  were  rich  in  dramatic  work  from  Vondel's  hand  ;  he 
supplied  the  theatre  with  heroic  Scriptural  pieces,  of  which 
the  general  reader  will  obtain  the  best  idea  if  we  point  to 
the  Athalie  of  Eacine.  In  1054,  having  already  attained 
an  age  at  which  poetical  production  is  usually  discontinued 
by  the  most  energetic  of  poets,  he  brought  out  the  moat 
exalted  and  sublime  of  all  his  works,  the  tragedy  of  Lucifer. 
Very  lato  in  life,  through  no  fault  of  his  own,  financial 
ruin  fell  on  the  aged  poet,  and  from  1658  to  IOCS — that 
is,  from  his  seventieth  to  his  eightieth  year — this  venerable 
and  illustrious  person,  the  main  literary  glory  of  Holland 
through  her  whole  history,  was  forced  to  earn  his  bread  as 
a  common  clerk  in  a  bank,  miserably  paid,  and  accused  of 
w.asting  his  musters'  time  by  the  writing  of  veises.  The 
city  released  him  at  last  from  this  wretched  bondage  Ijy  a 
pension,  and  the  wonderful  old  man  went  on  writing  odes 
and  tragedies  almost  to  his  ninetieth  year.  He  died  at  last 
in  167 9,  of  no  disease,  having  outlived  all  his  contempo- 
raries and  almost  all  his  friends,  but  calm,  sane,  and  good- 
humoured  to  the  last,  serenely  couscious  of  the  legacy  he 
left  to  a  not  too  grateful  country.  Vondel  is  the  typical 
example  of  Dutch  intelligence  aud  imagination  at  their 
highest  development.  Not  merely  is  he  to  Holland  all  that 
Camoens  is  to  Portugal  and  Michiewicz  to  Poland,  but  he 
stands  on  a  level  with  these  men  in  the  positive  value  of 
his  writings. 

Lyrical  art  was  represented  on  its  more  spontaneous  side 
by  the  songs  and  ballads  of  Jan  Jansseu  Starter  (b.  1594), 
an  Englishman  by  birth,  who  was  brought  to  Amsterdam 
in  his  thirteenth  year.  Very  early  in  life  he  was  made  a 
member   of    the    "Eglantine,"   and   L(?    worked    beside 
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BrederOo  for  two  years;  but  in  1614  he  wanrlered  away 
to  Leeuwarden,  in  Friesland,  where  he  founded  a  literary 
guild,  and  brought  out,  in  1618,  his  tragi-comedies  of 
Tiiiihiede  Cardone  and  Daraida.  But  his  great  contri- 
bution to  literature  was  his  exquisite  collection  of  lyrics, 
entitled  the  Friesche  Lvsdtnf,  or  Frisian  Pleasance.  He 
returned  to  Amsterdam,  but  after  1625  we  hear  no  more 
of  him,  and  he  is  believed  to  have  died  as  a  soldier  in 
Germany.  The  songs  of  Starter  are  in  close  relation  to 
the  lyrics  of  the  English  Elizabethans,  and  have  the  same 
exquisite  simi^licity  and  audacity  of  style. 

While  the  genius  of  Holland  clustered  around  the  circle 
of  Amsterdam,  a  school  of  scarcely  less  brilliance  arose  in 
Jliddelburg,  the  capital  of  Zealand.  The  ruling  spirit  of 
this  school  was  the  famous  Jakob  Cats  (1577-1660).  In 
this  voluminous  writer,  to  whom  modern  criticism  almost 
denies  the  name  of  poet,  the  genuine  Dutch  habit  of 
thought,  the  utilitarian  and  didactic  spirit  which  we  have 
already  observed  iu  Houwaortand  in  Boendalo,  reached  its 
zenith  of  fluency  and  popularity.  Cats  was  a  man  of  large 
propoity  and  high  position  iu  the  state,  and  his  ideas  never 
rose  above  the  horizon  of  wealth  and  easy  domestic  satis- 
faclioii.  Between  1609  and  1621,  that  is,  during  early 
middle  life,  he  produced  the  most  important  of  his  writings, 
iis  pastoral  of  Galalhea,  and  his  didactic  poems,  the 
Maeclidenplicht  and  tlie  Sinne-  en  Minne-Beelden.  In 
1624  he  removed  from  Middelburg  to  Dort,  where  he  soon 
after  published  his  tedious  ethical  work  called  lluuvelick, 
or  Marriage  ;  and  this  was  folloived  from  time  to  time  by 
one  after  another  of  his  monotonous  moral  pieces.  Cats  is 
an  exceedingly  dull  and  piosaic  writer,  wluise  alexandrines 
roll  smoothly  on  without  any  power  of  riveting  the  attention 
or  delighting  the  fancy.  Yet  his  popularity  with  the 
middle  classes  in  HoUaud  has  always  been  immense,  and 
his  influence  extremely  hurtful  to  the  growth  of  all  branches 
of  literary  art.  Among  the  disci[)le3  of  Cats,  Jakob 
Westerbaen  (1509-1670)  was  the  most  successful.  The 
Jesuit  Adriaen  Poirters  (1606-1675)  closely  followed  Cats 
in  his  remarkable  Masquer  of  t/te  World.  A  poet  of 
Amsterdam,  Jan  Hormansz  Krul,  preferred  to  follow  the 
southern  fashion,  and  wrote  didactic  pieces  in  the  Catsian 
manner. 

A  poet  of  dignified  imagination  and  versatile  form  was 
Sir  Constantijn  Huygens  (1596-16S7),  the  diplomatist 
Though  born  and  educated  at  the  Hague,  he  threw  in  his 
lot  with  the  great  school  of  Amsterdam,  and  became  the 
intimate  friend  and  companion  of  Vondel,  Hooft,  and  the 
daughters  of  Roemer  Vi.sscher.  His  famous  poem  in 
praise  of  the  Hague,  Butava  Tempe,  appeared  in  1621,  and 
was,  from  a  technical  point  of  view,  the  most  accomplished 
and  elegant  poem  till  that  time  produced  iu  Holland.  His 
collected  poems,  Oliorum  Lihri  Sex,  were  printed  in  1625. 
Oojentroost,  or  Eye  Consolition,  was  the  fantastic  title  of 
a  remarkable  poem  dedicated  in  1647  to  his  blind  friend, 
Lncretia  van  Trcllo.  He  printed  in  1654  a  topographical 
piece  describing  his  own  mansion,  llo/ivijck.  Huygens 
represents  the  direction  in  which  it  would  have  been  desir- 
able that  Dutch  literature,  now  completely  founded  by 
Hooft  and  Vondel,  should  forthwith  proceed,  while  Cats 
represents  the  tame  and  mundane  spirit  which  was  actually 
adopted  by  the  nation.  Huygens  liad  little  of  the  sweet- 
ness of  Hooft  or  of  the  sublimity  of  Vondel,  but  his  genius 
■was  eminently  bright  and  vivacious,  and  he  was  a  con- 
summate artist  in  metrical  form.  The  Dutch  language  has 
never  proved  so  light  and  supple  in  any  hands  as  iu  his, 
and  he  attempted  no  class  of  writing,  whetlier  in  prose  or 
verse,  that  be  did  not  adorn  by  his  delicate  taste  iind  sound 
judgment  A  blind  admiration  for  our  own  John  Donne, 
■whose  poems  he  translated,  was  the  greatest  fault  of 
Huygens,  who,  in  s^iite  of  his  conceits,  remains  one  of  the 


most  pleasing  of  Dutch  writers.  In  addition  to  all  this  ho 
comes  down  to  us  with  the  personal  recommendation  of 
having  been  "one  of  the  most  lovable  men  that  ever  lived." 
Three  Dutchmen  of  the  17th  century  distingnished 
themselves  very  prominently  in  the  movement  of  iearnmg 
and  philosophic  thought,  but  the  illustrious  names  of  Hugo 
Grotius  (1583-1645)  and  of  Baruch  Spinoza  (1632-1677) 
can  scarcely  be  said  to  belong  to  Dutch  literature.  Balthasar 
Bekker  (1634-1698),  on  the  contrary,  a  Beformed  preacher 
of  Amsterdam,  was  a  disciple  of  Descartes,  who  deserves  to 
be  remembered  as  the  greatest  philosophical  writer  who 
lias  used  the  Dutch  language.  His  masterpiece,  Betoverde 
Wereld,  or  the  World  Bewitched,  appeared  in  1691-1693. 
Bekker  is  popularly  remembered  most  honourably  by  his 
determined  attacks  upon  the  system  of  a  penal  code  for 
witchcraft. 

From  1600  to  1650  was  the  blossoming  time  in  Dutch 
literature.  During  this  period  the  names  of  greatest  genius 
weje  first  made  known  to  the  public,  and  the  vigour  and 
grace  of  literary  expression  reached  their  highest  develoj>- 
ment  It  happened,  however,  that  three  men  of  particularly 
commanding  talent  survived  to  an  extreme  old  age,  and 
under  the  shadow  of  Vondel,  Cats,  and  Huygens  there 
sprang  up  a  new  generation  which  sustained  the  great 
tradition  until  about  1680,  when  the  final  decline  set  in, 
Jan  Vos  (d.  1667)  gained  one  illustrious  success  with  his^Voa 
tragedy  of  Aaron  and  Tilus  in  1641,  and  lost  still  more  in 
the  same  year  by  his  obscene  farce  of  Oene.  His  second 
tragedy  of  Medea,  in  1665,  and  his  collected  poems  in 
1662,  supported  his  position  as  the  foremost  pupil  of 
Vondel.  Geeraerdt  Brandt  (1626-1685)  deserves  remem- Branflt 
brance  less  as  a  tragic  dramatist  than  as  a  consummate 
biographer,  whose  lives  of  Vondel  and  of  De  Ruyter  are 
among  the  masterpieces  of  Dutch  prose.  Johan  Antonidea  Qoe« 
van  der  Goes  (1647-1684)  followed  Vos  as  a  skilful 
imitator  of  Vondel's  tragical  manner.  His  Chinese  trage-, 
dies,  Trazil  (1665)'  and  Ziiuychin  (1666),  scarcely  gave 
promise  of  the  brilliant  force  and  fancy  of  his  Ijslroom,  a 
poem  in  praise  of  Amsterdam,  1671.  He  died  suddenly, 
in  early  life,  leaving  unfinished  an  epic  poem  on  the  life 
of  St  Paul  Beyer  Anslo  (1626-1669)  marks  the  decline  Anslo 
of  taste  and  vigour  ;  his  once  famous  descriptive  epic.  The 
Platpie  at  Xaples,  is  singularly  tame  and  rococo  in  style. 
Joachim  Oudaen  (1628-1092)  wrote  in  his  youth  two  Qndaw 
promising  tragedies,  Johanna  Gray  (1648)  and  Konradyn 
(1649).  The  Amsterdam  section  of  the  school  of  Cats 
produced  Jereinias.  de  Decker  (1609-1646)  and  Joannes 
Vollenhove  (1631—1708),  voluminous  writers  of  didactic 
verse.  The  engraver  Jan  Luiken  (1649-1708)  published  Lnil«>r 
in  1671  a  very  remarkable  volume  of  poems.  In  lyrical 
poetry  Starter  had  a  single  disciple,  Daniel  Jonctijs  (1600- 
1652),  who  published  a  volume  of  love  songs  in  1639  under 
the  affected  aud  untranslatable  title  of  Roosclijns  oochjeiis 
ontleed.  None  of  these  poets,  except  in  some  slight  degree 
Luilren,  set  before  themselves  any  more  ambitious  task  than 
to  reijcat  with  skill  the  eflects  of  their  predecessors. 

Meanwhile  the  romantic  and  voluminous  romances  of  the 
French  school  of  ScudiSry  and  Honor^  d'Urf6-had  invaded 
Holland  and  become  fashionaljle.  Johan  van  Heemskerk 
(1597-1656),  a  councillor  of  the  Hague,  set  himself  to 
reproduce  this  product  in  native  form,  and  published  in 
1637  his  Bnlaeian  Arcadia,  the  first  original  Dutch 
romance,  in  which  a  party  of  romantic  youths  journey  from 
the  Hague  to  Katwijk,  and  undergo  all  sorts  of  romantic 
adventures.  This  book  was  excessively  popular,  and  was 
imitated  by  Hendrik  Zoetebuom  in  his  Zaanlandiche 
Arcadia  (1658),  and  by  Lambertus  Bos  in  his  Dordtsche 
Arcadia  (1662).  A  far  more  spirited  and  original  romance 
is  the' J/iVaHrfor  of  Nikolaes  Heinsius,  the  younger  (b. 
1655),  a  book  which  resembles  Gil  Bias,  and  precedes  it 
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ffj  forty  years  It  was  written  when  the  author  ■tvas  oulj 
twenty  years  of  age,  and  gave  promise  of  very  great  talent 
la  the  future  ;  but  unfortunately  Heinsius  committed  a 
tnurder  only  two  years  afterwards,  and,  escaping  to  Paris, 
warf  never  heard  of  again. 

The  drama  fell  into  Gallicized  lands  at  the  death  of 
Vondel  and  his  immediate  disciples.  Lodewijck  Meijer 
translated  Corneille,  and  brought  out  tis  plays  on  the  stage 
at  Amsterdam,  where  he  was  manager  of  tlie  national 
theatre  or  Scliouwburg  after  Jan  Vos.  In  connexion  with 
Andrios  Pels,  author  of  the  tragedy  of  Dido's  Death,  Meijer 
constnicted  a  dramatic  club,  entitled  "  Kil  Volentibus 
Arduum,"  the  great  object  of  which  was  to  inflict  the  French 
taste  upon  the  public.  Pels  furthermore  came  forward  as 
the  censor  of  lettexs  and  satirist  of  barbarism  in  Horace's 
Art  of  Poetry  expounded,  in  1677,  and  in  his  Use  and 
Misuse  of  the  Stage,  in  1681.  WiUem  van  Focquenbroch 
(1640-1679)  was  the  most  voluminous  comic  writer  of  this 
period.  TUe  close  of  the  century  saw  the  rise  of  two 
tlioroughty  Gallicaa  dramatists,  Johan  van  PafTenrode  and 
Pieter  Bernagie,  who  may  not  unfairly  be  compared  respec- 
tively to  our  own  Farquhar  and  Shadwell.  ^  Thomas 
Asselijn  (1 030-1695)  was  a  writer  of  more  considerable 
talent  and  more  homely  instincts.  He  attempted  to  resist 
the  dictatorship  of  Pels,  and  to  follow  the  national  tradition 
of  Brederoo.  He  is  the  creator  of  the  characteristic  Dutch 
type,  the  comic  lover,  Jan  Klaaszen,  whom  he  presented  on 
the  stage  in  a  series  of  ridiculous  situations.  Abraham 
Alewijn,  author  of  Jan  Los  (1721),  possessed  a  coarse  vein 
of  dramatic  humour  ;  he  lived  in  Java,  and  his  plays  were 
produced  in  Batavia.  Finally  Pieter  Langendijk  claims 
notice  among  the  dramatists  of  this  period,  although  he 
lived  from  1683  to  1750,  and  properly  belongs  to  the  next 
century.     With  him  the  tradition  of  native  comedy  expired. 

TiiB  Augustan  period  of  poetry  in  Holland  was  even 
more  blank  and  dull  than  in  the  other  countries  of  Northern 
Europe.  Of  the  names  preserved  in  the  history  of  litera- 
ture there  are  but  very  few  that  call  for  repetition  here. 
Arnold  Hoogvliet  (1687-1763)  wrote  a  passable  poem  in 
hopour  of  the  town  of  Vlaardingen,  and  a  terrible  Biblical 
epic,  in  the  manner  of  Blackmore,  on  the  history  of  Abraham. 
Hubert  Cornelissen  Poot  (1689-1733)  showed  an  unusual 
love  of  nature  and  freshness  of  observation  in  his  descriptive 
pieces.  Sybrand  Feitama  (1694-1758),  who  translated 
Voltaire's  Ileuriade,  and  wrote  much  dreary  verse  of  the 
same  class  himself,  is  less  worthy  of  notice  than  Dirk  Smits 
(1702-1752),  the  mild  and  elegiac. singer  of  Kotterdam. 
Tragic  drama  was  more  or  less  capably  represented  by 
Lucretia  VVilhelmina  van  Merken  (1722-1789),  wife  of 
the  very  dreary  dramatist  Nicholaas  Simon  van  Winter 
(.1718-1795). 

In  the  midst  of  this  complete  dissolution  of  poetical  style, 
a  writer  arose  who  revived  an  interest  in  literature,  and 
gave  to  Dutch  prose  the  classical  grace  of  the  18th  century. 
Justus  van  EfTen  (1684-1735)  was  born  at  Utrecht,  fell 
Into  poverty  early  in  life,  and  was  thrown  very  much  among 
the  company  of  Frv-nch  <5migr^3,  in  connexion  with  whom 
he  began  literary  life  in  1713  by  editing  a  French  journal. 
Coming  to  London  just  when  the  Tathr  and  Spectator  were 
ia  their  first  vogue.  Van  Effen  studied  Addison  deeply, 
translated  Swift  and  Defoe  into  French,  and  finally  deter- 
mined to  transfer  the  beauties  of  English  prose  into  his 
native  language.  It  was  not,  however,  until  1731,  after 
having  wasted  the  greater  part  of  his  life  in  writing  French, 
that  lie  began  to  publish  his  UoUandsche  Spectator,  which 
his  death  in  1735  soon  brought  to  a  close.  Still,  what  he 
composed  during  the  last  four  years  of  his  life,  in  all  its 
freshness,  manliness,  and  versatility,  constitutes  the  most 
taluable  lugacy  to  Dutch  literature  that  the  middle  of  the 
I8tb  century  left  behind  it. 


The  Bupremacy  of  the  poetical  clubs  in  every  town  pro- 
duced a  very  .weakening  and  Della-Uruscan  effect  upen 
literature,"  from  which  the  first  revolt  was  made  by  vuf 
famous  brothers  Van  Harcn,  so  hunourably  known  as  diplo 
matists  in  the  history  of  the  Netherlands.  Willem  van 
Haren  (1710-1768)  wrote  verses  from  his  earliest  youth 
while 'Onno  Zwier  van  flaren  (1713-1779),  strangely 
enough,  did  not  begin  to  do  so  until  he  bad  passed  middle 
life.  They  were  friends  of  Voltaire,  and  they  were  both 
ambitious  of  success  in  epic  writing,  as  understood  in  France 
at  that  period.  Willem  published  in  1741  his  Gevnlleii 
vail,  Friso,  an  historical  epos,  and  a  long  series  of  odes  and 
solemn  lyrical  pieces.  Onno,  in  a  somewhat  lighter  strain,' 
wrote  Piet  and  Aynietje,  or  Pandora's  Box,  and  a  long  series 
of  tragedies  in  the  manner  of  Voltaire.  The  Baroness 
Juliana  Cornelia  de  Lannoy  (17?>5-1782)  was  a  writer  of 
considerable  talent,  also  of  the  school  of  Voltaire ;  her 
poems  were  highly  esteemed  by  Bilderdijk,  and  she  has  a 
neatness  of  touch  and  clearness  of  penetration  that  give 
vivacity  to  her  studies  of  social  life.  Jakobus  Bellamy 
(1757-1786)  was  the  son  of  a  Swiss  baker  at  Flushing; 
his  pompous  odes  struck  the  final  note  of  the  false  taste 
and  Gallic  pedantry  that  had  deformed  Dutch  literatCire 
now  for  a  century,  and  were  for  a  short  time  excessiveiyy 
admired. 

The  year  1777  has  been  mentioned  as  the  turning-point 
in  the  history  of  letters  in  the  Netherlands.  It  was  in  that 
year  that  Betjen  Wolfif  (1738-1804),  a  widow  lady  in 
Amsterdam,  persuaded  her  friend  Aagjen  Deken  (174i-7 
1804),  a  poor  but  extremely  intelligent  governess,  to  throw 
up  her  situation  and  live  with  her.  For  nearly  thirty  years 
these  women  continued  together,  writing  in  combination, 
and  when  the  elder  friend  died  on  the  5th  of  Nuvember 
1804,  her  companion  survived  her  only  nine  days'.'  Madame 
Wolft'had  appeared  as  a  poetess  so  early  as  1702,  and  again 
in  1769  and  1772,  but  her  talent  in  verse  was  by  no  means 
very  remarkable.  But  when  the  friouds,  in  the  third  year 
of  their  association,  published  their  Letters  on  Livers 
Subjects,  it  was  plainly  seen  that  in  prose  their  talent  was 
very  remarkable  indeed.  .  Since  the  appearance  of  Heinsius's 
Mirandor  more  than  a  century  had  passed  without  any  fresh 
start  in  novel-writing  being  made  in  Holland.  In  1782 
the  ladies  Wolff  and  Deken,  inspired  partly  by  contemi)orafy 
English  writers,  and  partly  by  Goethe,  published  their  first 
novel,  Siwa  Burgerhart.  In  spite  of  the  close  and  obvious 
following  of  Richardson,  this  was  a  masterly  production, 
and  it  was  enthusiastically  received.  Another  novel,  Willem 
ieewnrf,  followed  in  1785,  and  Cornelia  Wildsc/int  in  1792. 
The  ladies  were  residing  in  France  at  the  breaking-out  of 
the  Revolution,  and  they  escaped  the  guillotii^e  with  diffi- 
culty. After  this  they  wrote  no  more,  having  secured  for 
themselves  by  their  three  unrivalled*  romances  a  place 
among  the  foremost  writers  of  their  country. 

The  last  years  of  tLe  18th  century  were  marked  in 
Holland  by  a  general  revival  of  intellectual  force.  The 
romantic  movement  ia  Germany  made  itself  deeply  felt  in 
all  branches  of  Dutch  literature,  and  German  Ijricism  took 
the  place  hitherto  held  by  French  classicism."  Pieter 
Nieuwland  (1764-1794)  was  a  feeble  forerunner  of  the 
revival,  but  his  short  life  and  indifl'erent  powers  gave  him 
no  chance  of  directing  the  transition  that  he  saw  to  be 
inevitable.  The  real  precursor  and  creator  of  a  new  epoch 
in  letters  was  the  famous  Willem  Bilderdijk  (1756-1831).' 
This  remarkable  man,  whose  force  of  character  was  eveu 
greater  than  his  genius,  impressed  his  personality  on  his 
generation  so  indelibly  that  to  think  of  a  Dutchman  of  the 
beginning  of  the  present  century  is  to  think  of  Bdderdijk. 
He  was  born  at  Amsterdam  on  the  7th  of  September  1756, 
and  through  an  accident  in  eatly  childhood  was  obliged  to 
rest  almost  constantly,  thus  attaining  habits  of  long  an^ 
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concentrated  study.  His  parents  were  zealous  in  the  cause 
of  the  house  ol  Orange,  and  tho  youth  grew  up  violently 
monarchical  and  Calyinistic,  as  Da  Costa  says,  "anti- 
revolutionary,  anti-Barneveldtian,  anti-Loevesteinish,  anti- 
liberal."  In  poetry  bis  taste  was  strictly  national  and 
didactic ;  he  began  as  a  dLsciple  of  Cats,  nor  could  he  to 
*be  end  of  his  life  tolerate  what  he  called  "  the  puerilities 
of  Shakespeare."  His  early  love-songs,  collected  in  1781 
and  1785,  gave  little  promise  of  talent,  but  in  his  epic  of 
JEtias  in  1786,  he  showed  himself  superior  to  all  the  Dutch 
poets  since  Kuyghens  in  mastery  of  form.  For  twenty 
years  he  lived  a  busy,  eventful  life,  writing  great  quantities 
of  verse,  and  then  commenced  his  most  productive  period 
irith  his  didactic  poem  of  The  Disease  of  the  Learned,  in 
(807;  in  1808  he  imitated  Pope's  Essay  on  i/a»,  and 
published  Floris  V.,  and  in  1809  commenced  the  work 
which  he  designed  to  be  his  master-piece,  tho  epic  of  De 
Ondergang  der  eersle  Wereld  (The  Destruction  of  the  First 
World),  which  he  never  finished,  and  which  appeared  as  a 
ragment  in  1820.  His  long  and  fretful  life  ceased  on  the 
18th  of  December  1831.  To  the  foreign  student  Bilderdijk 
js  a  singularly  uninviting  and  unpleasing  figure.  He  unites 
in  himself  all  the  unlovely  and  provincial  features  which 
deform  tho  worst  of  his  countrymen.  He  was  violent, 
ignorant,  and  dull ;  his  view  of  art  was  confined  to  its  de- 
clamatory aud  least  beautiful  side,  and  perhaps  no  writer 
of  equal  talent  has  shown  so  complete  an  absence  of  taste 
ftnd  tact.  Ten  Brink  has  summed  up  the  character  of 
Biiderdijk's  writings  in  an  excellent  passage: — "As  an 
Bttist,"  he  says,  "  he  can  perhaps  be  best  described  in  short 
as  the  cleverest  versemaker  of  the  18th  century.  His 
ndmirable  erudition,  his  power  over  language,  more  extended 
and  more  colossal  than  that  of  any  of  his  predecessors, 
enabled  him  to  write  pithy  and  thoroughly  ori^'inal  verses, 
although  the  general  tone  of  his  thought  and  expression 
never  rose  above  the  ceremonious,  stagy,  and  theatrical 
character  of  the  18th  century."  But  in  spite  of  his  out- 
rageous faults,  and  partly  because  these  faults  were  the 
exaggeration  of  a  marked  national  failing,  Bilderdijk  has 
enjoyed  almost  to  the  present  day  an  unbroken  and  un- 
bounded popularity  in  Holland.  Fortunately,  however, 
(vithin  the  last  few  years  a  sounder  spirit  has  arisen  in  criti- 
cism, and  the  prestige  of  Bilderdijk  is  no  longer  preserved 
so  religiously. 

Biiderdijk's  scorn  for  the  dramas  of  Shakespeare  was 
almost  rivalled  by  that  he  felt  for  the  new  German  poetry. 
Notwithstanding  his  opposition,  however,  the  romantic 
fervour  found  its  way  into  Holland,  and  first  of  all  in  the 
persons  of  Hieronymus  van  Alphen  (174G-1803)  and 
I'ieter  Leonard  van  de  Kastiele  (1748-1810),  who  amused 
themselves  by  composing  funeral  poems  of  the  school  of 
Gessner  and  Blair.  Van  Alphen  at  one  time  was  extolled 
as  3  writer  of  verses  for  children,  but  neither  in  this  nor 
■.n  the  elegiac  line  did  he  possess  nearly  so  much  talent  as 
fillijavis  Feith  (1753-1824),  burgomaster  of  Zwolle,  the 
Tc"ry  typb'  of  a  prosperous  and  sentimental  Dutchman.  In 
his  Julia  (1783),  a  prose  romance,  Feith  proved  himself  as 
completely  the  disciple  of  Goethe  in  Werther  as  Wolff  and 
Dcken  had  been  of  Kichardson  in  their  Sara  Bitrgerhart. 
In  Jjhanuos  Kinker  (1764-1845)  a  comic  poet  arose  who, 
lit  life  instigation  of  Bilderdijk,  dedicated  himself  to  the 
ridicule  of  Feith's  -cutimentalities.  Tho  same  office  was 
performed  with  more  dignity  and  less  vivacity  by  Baron 
AV.  E.  van  Perponcher  (1741-1819),  but  Feith  continued 
to  hold  the  popvihr  ear,  and  achieved  an  immense  success 
with  his  poem  Th--  Grave,  in  1792.  He  then  produced 
tragedies  for  a  while,  and  in  1803  published  Antiquity,  a 
didactic  epic.  r)Ut  his  popularity  waned  before  his  death, 
mrt  ho  was  troubkd  by  tlit  miith  of  such  witty  scoffers  as 
Arciid  Fokke  Simons  (1755-1812),  the  disciple  of  Klnp- 


stock,  and  as  P.  de  Wacker  van  Zon  (1 7 58-1 8  lb),  who,  ii) 
a  series  of  very  readable  novels  issued  under  the  pseudonym 
of  Bruno  Daalborg,  sharply  ridiculed  the  sentimental  and 
funereal  school. 

Under  the  Batavian  republic  an  historian  of  great  genius 
arose  in  the  person  of  Johannes  Henricus  van  der  Palm 
(1763-1840),  whose  brilliant  and  patriotic  Gedenhc/tri/t 
van  Nedcrlands  UerstelliiKj  (1816)  has  somewhat  obscured 
his  great  fame  as  a  politician  aud  an  Orientalist.  The  work 
commenced  by  Van  der  Palm  in  prose  was  continued  iu 
verso  by  Cornelis  Loots  (1765-1834)  and  Jau  Frederik 
Helmers  (1767-1813).  Loots,  in  \i\i  Batavians  of  the  Timr 
q/'C'cFsar  (1805),  read  his  countrymen  a  lesson  in  patriotism, 
which  Helmers  far  exceeded  in  originality  and  force  by  his 
Dutch  Nation  in  1812.  Neither  of  these  poets,  however, 
had  sufficient  art  to  render  their  pieces  classical,  or,  indeedi 
enough  to  protect  them  during  their  lifetime  from  the 
sneers  of  Bilderdijk.  Other  political  writers,  whose  lyrical 
energies  were  stimulated  by  the  struggle  with  France,  were 
Maurits  Cornelis  van  Hall  (1768-1858),  Samuel  Iperuszoon 
Wiselius  (1769-1845),  and  Jan  ten  Brink  (1771-1839),  the 
second  of  whom  immortalized  himself  and  won  the  favour 
of  Bilderdijk  by  ridiculing  the  pretensions  of  such  frivolous 
tragedians  as  Shakespeare  and  Schiiler. 

'The  healthy  and  national  spirit  in  wliich  the  ladies  Wolff 
and  Deken  had  written  was  adopted  with  great  spirit  by  (i 
novelist  in  the  next  generation,  Adriaan  Loosjes  (1761- LociJ 
1818),  a  bookseller  at  Haarlem.  His  romantic  stories  of 
medieval  life,  especially  his  Charlotte  van  JBonrhon,  are 
curiously  like  shadows  cast  forward  by  the  Waverley 
Novels,  but  he  has  little  of  Sip  Walter  Scott's  historical 
truth  of  vision.  His  production  was  incessant  and  his 
popularity  great  for  many  year.?,  but  he  was  conscious  all 
through  that  he  was  at  best  but  a  disciple  of  the  authoresses 
of  Sara  Buryerhart.  Another  disciple  whose  name  should 
not  be  passed  over  is  Maria  Jacoba  de  Neufville  (1775- 
1856),  author  of  Little  Duties,  an  excellent  story  somewhat 
in  che  manner  of  Mrs  Opie. 

A  remarkable  poet  whose  romantic  genius  strove  to  com-  ToUeuj* 
bine  the  power  of  Bilderdijk  with  the  sweetness  of  Feith 
is  Hendrik  Tollens  (1780-1856),  whose  verses  have  shown 
more  vitality  than  those  of  most  of  his  contemporaries.  He 
struck  out  the  admirable  notion  of  celebrating  the  great 
deeds  of  Dutch  history  in  a  series  of  lyrical  romances,  many 
of  which  possess  a  lasting  charm.  Besides  his  folk-songs 
and  popular  ballads,  he  succeeded  in  a  long  descriptive 
poem,  A  Winter  in  Nova  Zembla,  1819.  He  lacks  the  full 
accomplishment  of  a  literary  artist,  but  his  inspiration  was 
natural  and  abundant,  and  he  thoroughly  deserved  the 
popularity  with  which  his  patriotic  ballads  were  rewarded. 
Willem  Messchert  (1790-1844),  a  friend  and  follower  of  Mcs- 
Tollens,  pushed  the  domestic  and  familiar  tone  of  the  latter  ei^M 
to  a  still  further  point,  especially  in  his  genre  poem  of  the 
Golden  Wedding,  1825.  Both  these  writers  were  natives 
and  residents  of  Rotterdam,  which  also  claims  the  honour 
of  being  the  birthplace  of  Adrianus  Bogaers  (1795-1870), 
the  most  considerable  poetical  figure  of  the  time.  Without 
the  force  and  profusion  of  Bilderdijk,  Bogaers  has  more 
truth  to  nature,  more  sweetness  of  imagination,  and  a  more 
genuine  gift  of  poetry  than  that  clamorous  writer,  and  is 
slowly  taking  a  higher  position  in  Dutch  literature  a3_ 
Bilderdijk  comes  to  take  a  lower  one.  Bogaers  printed  his 
famous  poem  Jochebed  in  1835,  but  it  had  then  been  in 
existence  more  than  thirteen  years,  so  that  it  belongs  to  the 
second  period  of  imaginative  revival  in  Europe,  and  con- 
nects the  name  of  its  author  with  those  cf  Byron  and 
Heine.  Still  mora  beautiful  was  his  Voyage  of  Ileemskerk 
to  Gibraltar  (1836),  in  which  he  rose  to  the  highest  level 
of  his  genius.  In  1846  he  privately  printed  his  Romances 
'and  Ballads.     Bogaers  had  a  great  objection  to  publicity, 
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and  his  reputation  was  long  delayed  by  the  secrecy  with 
which  he  circulated  his  writings  aniong  a  few  intimate 
friends.  A  poet  of  considerable  talent,  whose  powers  were 
awakened  by  personal  intercourse  with  Bogaersand  Tollens, 
was  Antoni  Christiaan  ^yinand  Staring  (irC7-lS-tO),  who 
first  at  the  ago  of  fifty-thrco  came  before  the  world  with 
a  volume  of  Poems,  but  who  contin-.ied  to  write  till  past  his 
seventieth  years  His  amorous  and  humorous  lyrics  recall 
the  best  period  of  Dutch  song,  and  are  worthy  to  be  named 
beside  those  of  Starter  atid  Vondel. 

Since  1830  Holland  has  taken  a  more  prominent  position 
in  European  thought  than  she  could  claim  since  the  end  of 
the  17th  century.  In  scientific  and  religious  literature  her 
men  of  letters  have  shown  themselves  cognizant  of  the 
newest  shades  of  Opinion,  and  have  freely  ventilated  their 
ideas.  The  language  has  resisted  the  pressure  of  German 
from  the  outside,  and  from  within  has  broken  through  its 
long  stagnation  and  enriched  itself,  as  a  medium  for  literary 
expression,  with  a  multitude  of  fresh  and  colloquial  forms. 
At  the  same  time,  no  very  great  genius  has  arisen  in 
Holland  in  any  branch  of  literature,  and  all  that  a  foreign 
critic  can  do  in  such  space  as  is  here  at  his  command  is  to 
chronicle  the  names  of  a  few  of  the  most  prominent  writers 
of  the  past  and  present  generations.  The  vast  labours  of 
Jakobus  van  Leaoep  (1802-68)  consist  of  innumerable, 
translations,  historical  novels,  and  national  romances,  which 
have  gained  for  him  the  title  of  the  leader  of  the  Dutch 
romantic  school.  Reinier  Cornells  Bakhuizen  \2.v.  den 
Brink  (1810-63)  was  the  chief  critic  of  the  romantic 
movement,  and  Evorhard  -Johannes  Potgieter  (1808-75) 
its  mystical  philosopher  and  esoteric  lyrical  poet.  The 
genius  and  influence  of  Potgieter  were  very  considerable, 


but  they  were  exceeded  by  the  gifts  of  Nicolaes  Beets, 
author  of  the  famous  Cameni  Obscura  (1836).  a  master 
piece  of  humour  and  character.  Johannes  Pieter  ilasebroek, 
I  who  has  been  called  the  Dutch  Charles  Lamb,  wrote  in 
I  1840  an  admirable  collection  of  essays  entitled  Tiiilli  and 
Dreams.  A  poet  of  unusual  power  and  pjomise  was  lost 
in  the  early  death  of  Pieter  Augustus  de  Genestet  (1830- 
1861).  Criticism  has  been  represented  by  W.  J.  A.  Jouck- 
bloot,  C.  Eusken  Huet,  and  Jan  ten  Brink.  With  Isaac  de 
Costa  (1798-1860),  W.  J.  van  Zeggelen,  and  J.  J.  L.  Ten 
Kate,  tiie  domestic  tendency  of  Cats  and  Bilderdijk  has 
overpowered  the  influence  of  romanticism.  An  independent 
writer  of  great  power  and  charm  both  in  prose  and  verse  is  C. 
Yosmaer,  author  of  a  life  of  Piembrandt,  and  of  a  translation 
of  the  Iliad  into  Dutch  hexameters.  E.  Douwes  Dcliker,' 
in  his  novel  of  Max  llavelaai;  and  Jlarcellus  Emants,  iu 
his  poem  of  Lilith,  have  displayed  talents  of  a  very  modern 
and  cosmopolitan  order,  but  it  yet  remains  to  be  seec 
whether  they  have  sufficient  power  to  sustain  their  promise, 
Flemish  literature  has  again  come  into  being  since  the 
independence  of  Belgium,  and  has  produced  two  writers  of 
very  remarkable  talent,  the  popular  poet  Karcl  Ledeganck 
(1805-47),  and  the  still  more  popular  novelist  Hendrik 
Conscience.  But  the  general  use  of  the  French  language, 
although  Flemish  exercises  are  encouraged  by  the  Goveru- 
ment,  has  prevented  any  considerable  cultivatiou  of  Flemish 
by  modern  writers  of  ambition. 

Aulhorit-.cs. — Dr  W.  J.  A.  Jonckbloct,  Gesclthihnin  Jtr  /^eittrt 
laiiclsche  LcUcrkundc,  2J  cd.,  1873;  Dr  J.  ten  Drink,  Kleiitt 
Gcschicdcnis  der  Ncdcrlaivlsclicn  LcHcrcn,  ir.iarlcin,  1877;  Dr  Jj 
van  Vlotsn.  Schcls  van  dc  Gcschicdcnis  dcr  Ncdcrlandnchcn  LcUcren^ 
1879.  (E.  W.  G.i 


HOLLAND,  or  HoLLA^D  and  West  Fbiesl  and,  was  the 
second  province  of  the  republic  of  the  United  Netherlands, 
and  consisted  of  the  old  countship  of  Holland,  with  the 
addition  of  the  lordship  of  Voorne.  In  1801,  after  the 
erection  of  the  Batavian  republic,  very  nearly  the  same  area 
was  included  in  the  "department"  of  Holland;  but  when 
in  June  1806  Holland  became  the  name  of  the  new  king- 
dom, it  ceased  to  be  applied  to  any  of  the  administrative 
divisions.  On  the  establishment  of  the  kingdom  of  the 
Netherlands  in  1814  the  province  of  Holland  was  restored, 
with  its  ancient  limits  only  slightly  modified.  A  few 
further  alterations  were  made  in  1815,  1819,  and  1820. 
It  was  the  only  province  that  had  two  governors,  one  for 
the  north  and  another  for  the  south,  and  the  provincial 
states  met  alternately  at  the  Hague  and  at  Haarlem.  In 
1840  this  bipartite  arrangement  was  carried  to  its  logical 
conclusion  by  the  erection  of  two  distinct  provinces  called 
respectively  North  and  South  Holland. 

1.  North  Holland  (Noordholland),  the  fourth  province 
of  the  kingdom  of  the  Netherlands,  lies  between  the 
German  Ocean  and  the  Zuyder  Zee,  and  on  the  land  side  is 
bounded  by  the  provinces  of  South  Holland  and  Utrecht. 
The  area — which  in  1855  wa3  increased  by  the  commune 
of  Haarlemmermeer,  and  in  1864  was  diminished  by  tlie 
larjjer  part  of  Leimuidcn — is  estimated  at  744,554  acres,  ex- 
clusive of  the  newly  won  lauds  of  the  Y.  The  amount  of 
available  ground  has  been  augmented  by  the  draining  not 
only  of  the  Haarlemmermeer  but  also  of  more  than  a  score 
of  lesser  lakes.  In  1840  the  population  was  returned  at 
443,334,  in  1850  at  477,079,  in  1860  at  521,125,  and  in 
1875  at  620,f<90.  In  1870,  when  the  total  was  677,436, 
there  were  382,607  Protestants,  157,971  Roman  Catholics, 
2723  Old  Catholics,  and  32,953  Jews.  Amsterdam  is  the 
largest  city,  with  a  population  in  1876  of  296,200  ;  and 
ucxt  in  order  as  communes  follow  Haarlem.  31.797;  HeldT, 


22,030;  Haarlemmermeer,  13,171;  Zaandam,  12,772;  Alk- 
maar,  12,245;  Nieuweramstel,  11,502;  Hoorn,  9763; 
Hilvorsum,  7805;  Texel,  6383;  Enkhuizen,  5560;  and 
Edam,  5361.  There  are  besides  36  communes  with  more 
than  2000  inhabitants. 

2.  South  Holland  {Zuidholland)  Ls  the  third  province 
of  the  kingdom  of  the  Netherlands.  On  the  W.  it  is 
bounded  by  the  German  Ocean,  on  the  N.  by  North 
Holland,  on  the  E.  by  Utrecht  and  Gucldcrland,  on  the 
S.E.  by  North  Brabant,  and  on  the  S.  by  Zealand.  The 
area  is  estimated  at  823,851  acres.  In  1850  the  jiopula- 
tion  was  returned  at  564,000,  in  18G0  at  617,699,  and 
in  1876  at  748,162.  In  1870,  when  the  total  was  688,254, 
there  were  508,132  Protestants,  166,219  llomau  Catholics, 
and  12,152  Jews.  The  largest  city  is  Piotterdam,  with  a 
-population  in  1876  of  136,230;  and  next  in  order  as  com- 
munes follow  the  Hague,  104,095  ;  Leyden,  41,298:  Dort, 
26,576  ;  Delft,  24,511;  Schiedam,  21,880;  Gouda,  17,070; 
Kralingcn,  10,313  ;  Delfshaven,  10,042  ;  and  Gorinchem, 
9301.  There  are  besides  74  communes  with  more  than 
2000  inhabitants. 

HOLLAND,  StK  Henry  (1788-1873),  physician  and 
author,  was  born  at  Knutsford,  Cheshire,  on  the  27th 
October  1788.  He  could  claim  relationship  to  three  persons 
who  have  attained  eminence  in  careers  entirely  different 
both  from  one  another  and  from  his  own  :  his  maternal 
grandmother  was  the  sister  of  Josiah  Wedgwood,  whoso 
grandson  was  Charles  Darwin  ;  and  his  paternal  aunt  was 
the  mother  of  Mrs  Gaskell.  After  spending  some  years  at 
a  private  school  at  Knutsford,  he  was  sent  to  a  school  at 
Newcastle-on-Tyne,  whence  after  four  years  ho  was  trans- 
ferred to  Dr  Estlin's  school  near  BristoL  There  he  at  once 
took  the  position  of  head  boy,  in  succession  to  John  Cam 
Ilobhouse,  afterwards  Lord  Broughton,  an  honour  which 
rt'Tiircd  to  be  maintained  bv  physical  prowess.     On  leaving 
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school  he  became  articlcil  clerk  to  a  mercantile  firm  in 
Liverpool,  but,  as  the  privilege  was  reserved  to  him  of  pass- 
ing two  sessions  at  Glasgow  university,  he  at  the  close  of 
his  second  session  sought  relief  from  his  articles,  and  in 
1806  began  th»  study  of  medicine  in  the  university  of 
Edinburgh,  where  he  graduated  in  1811.  After  several 
years  spent  in  foreign  travel,  he  Ijegan  practice  in  181G  as 
a  physician  in  London,— according  to  his  own  statement, 
"  with  a  fair  augury  of  success  speedily  and  completely 
fulfilled."  This  "  success,"  he  adds,  "  was  materially  aided 
J)y  visits  for  four  successive  years  to  Spa,  at  the  close  of 
that  which  is  called  the  Loudon  season."  It  must  also, 
however,  be  in  a  great  degree  attributed  to  his  happy  tom- 
perament  and  his  gifts  as  a  conversationalist — qualities  the 
influence  of  which,  in  the  majority  of  cases  belonging  to 
Ills  class  of  practice,  is  often  of  more  importance  than 
<lirect  medical  treatment.  In  1816  he  was  elected  a  fellow 
of  the  Royal  Society,  and  in  1828  a  fellow  of  the  Royal 
College  of  Physicians.  He  became  physician  in  ordinary 
to  Prince  Albert  in  1810,  and  was  appointed  in  1852 
physician  in  ordinary  to  the  Queen.  In  April  1853  he 
was  created  a  baronet.  He  was  also  a  D.C.L.  of  Oxford 
and  a  member  of  the  principal  learned  societies  of  Europe. 
He  was  twice  married,  his  second  wife  being  a  daughter 
of  Sydney  Smith,  a  lady  of  considerable  literary  talent,  who 
published  a  biography  of  her  father.  Sir  Henry  Holland 
at  an  early  period  of  his  practice  resolved  to  devote  to 
his  professional  duties  no  more  of  his  time  than  was 
necessary  to  secure  an  income  of  £5000  a-year,  and  also 
to  spend  two  months  of  every  year  solely  in  foreign  travel 
Ly  the  former  resolution  he  secured  leisure  for  a  wfdS 
acquaintance  with  general  literature,  and  for  a  more  than 
superficial  cultivation  of  several  branches  of  science  ;  and 
the  latter  enabled  him,  besides  visiting,  "  and  most  of  them 
repeatedly,  every  country  of  Europe,"  to  make  extensive 
tours  in  the  other  three  continents,  journeying  often  to 
places  little  frequented  by  European  travellers.  As,  more- 
over, ho  procured  an  introduction  to  nearly  all  the  eminent 
personages  in  his  line  of  travel,  and  knew  many  of  them  in 
his  capacity  of  physician,  his  acquaintance  with  "men  and 
cities  "  was  of  a  species  without  a  parallel.  The  London 
Medical  Record,  in  noticing  his  death,  which  took  place  on 
liis  eighty-fifth  birthday,  October  27,  1873,  remarked  that 
it  "had  occurred  under  circumstances  highly  characteristic 
of  his  remarkable  career."  On  his  return  from  a  journey 
in  Russia  he  wafe  present,  on  Friday,  October  24th,  at 
the  trial  of  JIarshal  Bazaine  in  Paris,  dining  with  some  of 
the  judges  in  the  evening.  He  reached  London  on  the 
Saturday,  took  ill  the  following  day,  and  died  quietly  on 
the  Monday  afternoon. 

Sir  Henry  Holland  p-as  tlie  author  of  General  View  of  the  Agri- 
<HUurc  of  Cheshire,  1807;  Travels  in  the  Ionian  Isles,  Albania, 
Thessahj,  and  Grceee,  181,2-13,  2J  cd.,  1819;  Medical  Notes  and 
HeJUclions,  1839  f  Chapters  on  Mental  Physiology,  18,52;  Essays  on 
Scientific  and  other  Sahjcc,ts  contributed  to  the  Edinburgh  and  Quar- 
terly Acvicias,  1852  ;  and  Recollections  of  Past  Life,  1872,  which  ia 
less  interesting  than  it  might  have  been,,  owing  to  the  reticence  of 
the  author  in  regard  to  personal  details  and  characteristics. 

HOLLAND,  Philemon  (1551-1636),  usually  styled,  in 
the  words  of  Thomas  Fuller,  "  the  translator-general  of  his 
age,"  was  born  in  1551  at  Chelmsford,  in  Essex,  the  son  of 
a  clergyman,  John  Holland,  who  had  been  obliged  to  take 
refuge  abroad  during  the  Marian  persecution.  Having  be- 
come a  fellow  of  Trinity  College,  Cambridge,  and  passed 
M.A.  at  Oxford  in  1587,  he  further  took  the  degree  of 
M.D.  at  Cambridge  in  1591.  In  1612  he  was  sworn  free- 
man of  the  city  of  Coventry,  and  in  1617,  dressed  in  a  suit 
which  cost  £11,  Is.  lid.,  he  had  the  honour  of  reading, 
43  the  recorder's  deputy,  an  oration  to  King  James  I.  In 
1628  he  was  appointed  head  master  of  the  free  school  of 
Coventry,  but,  owing  probably  to  advancing  old  age,  he 


held  ijflfice  only  for  eleven  months.  His  latter  days''^ere 
oppressed  by  poverty,  partly  relieved  by  the  generosity 
of  the  common  council  of  Coventry,  which  in  1632  assigned 
him  £3,  6s.  8d.  for  three  years,  "  if  he  should  live  so  long." 
He  died  February  !),  1636,  survived  by  only  one  of  hia 
seven  sons.  The  fame  of  Philemon  Holland  is  due  solely 
to  his  activity  as  a  translator ;  Livy,  Pliny's  Natural  His- 
tory, Plutarch's  Morals,  Suetonius,  Ammianus  Marcellinua 
and  Xenophori's  Cyro-pcedia  successively  employed  him  ; 
and  he  ako  published  an  English  version  of  Camden  s 
Britannia.  Pope's  allusion  to  his  voluminousness  is  well 
known — 

"  De  Lyra  there  his  dreadful  front  extends, 
And  here  the  groaning  shelves  Thilemon  bends." 

Henry  Holland,  his  surviving  son,  became  a  London 
bookseller,  and  is  known  to  bibliographers  for  his  Baziliia- 
logia  ;  a  Booke  of  Kings,  heeing  the  tnie  and  liuely  Effigies  oj 
all  oxtr  English  Kings  from  the  Conqtiesi  (London,  1618), 
and  his  Ueruiologia  Anglica,  hoc-  est  clariss.  et  dociiss.  aliquot 
Anglorum  viuce  Effigies,  Vitce  et  Elogia  (1G20). 

See  Colvile's  Worlliics  of  Waru-iskshirc  (Warwick,  1369),  and 
Lowndes's  Bibliographical  Manual. 

HOLLAND,  Henhy  Richard  Vassall  Fox,  third 
Baron  (1773-1840),  nephew  of  Charles  James  Fox  and 
only  son  of  Stephen  Vox,  second  Lord  Holland,  was  born 
at  Winterslow  House,  Wiltshire,  21st  November  1773. 
Of  his  ancestry  an  account  is  given  in  the  article  Fox 
(Chakles  Ja.mes).  Not  long  after  his  birth  he  was  with 
difficulty  saved  from  the  flames  which  destroyed  the 
splendid  family  mansion  in  which  he  was  born.  When 
little  more  than  a  year  old  he  succeeded,  through  the  death 
of  his  father,  to  the  peerage.  On  the  death  of  his  mother 
in  his  fifth  year,  the  care  of  his  early  education  nominally 
devolved  upon  her  brother,  the  earl  of  Upper  Ossory,  but 
the  character  of  his  early  training  and  studies  was  deter- 
mined chiefly  by  his  uncle  Charles  James  Fox,  of  whom 
he  wrote — "  He  seemed  to  take  pleasure  in  awakening  my 
ambition,  and  directing  it  both  by  conversation  and  corre- 
spon*donce,  and  yet  more  by  talking  to  me  of  my  studies 
and  inspiring  me  with  a  love  of  poetry  both  ancient  and 
modern."  After  spending  eight  or  nine  years  at  Eton, 
where  he  had  as  contemporaries  J.  Ho'/kham  Frere,  Mr 
Canning,  and  Frederick  Howard,  fifth  earl  of  Carlisle,  he 
in  1790  entered  Christ  Church  College,  Oxford.  Though 
the  years  of  his  early  manhood  were  occupied  more  in 
amusement  than  in  study,  he  acquired  at  school  and  the 
university  a  taste  for  classical  literature  which  he  more 
fully  cultivated  in  after  life.  Before  taking  his  seat  in  the 
House  of  Lords,  he  made  two  tours  on  the  Continent, — in 
1791,  while  still  a  student  at  Oxford,  visiting  Paris  about 
the  time  when  Louis  XVI.  accepted  the  revolutionary  con- 
stitution ;  and  in  1793  making  a  prolonged  stay  in  Spain, 
where  he  began  the  study  of  its  language  and  literature. 
Thence  he  went  in  1795  to  Italy;  and  at  Florence  he 
formed  the  acquaintance  of  Lady  Webster,  wife  of  Sii 
Godfrey  Webster,  whom  after  her  divorce  from  her  husband 
— who  received  £6000  damages  in  the  action  against  Lord 
Holland— he  married  in  1797.  After  the  marriage  he 
assumed  his  wife's  family  name  of  Vassal!,  but  its  use  was 
discontinued  by  his  son,  the  fourth  and  last  Lord  Holland. 

Lord  Holland's  early  inheritance  of  a  peerage  must  bb 
regarded  rather  as  a  misfortune  than  an  advantage,  for  it 
debarred  him  from  a  career  in  the  House  of  Commons 
which  might  have  proved  as  brilliant  as  that  of  his  uncle 
Charles  Fox,  and  raised  him  to  an  assembly,  not  only  more 
listless  and  much  less  numerous,  but  where  at  the  time  he 
entered  it  tho  Whig  party,  of  whose  pri.iciples  the  influence 
of  his  uncle  had  induced  him  to  become  a  strenuous 
supporter,  could  muster  only  a  minority  of  six  or  seven  in 
a  house  of  eighty  or  ninety.     He  began  his  political  career 
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by  a  motion  a^inst  the  Assessed  Tax  Bill,  and  though  his 
speech  had,  as  was  to  bo  expected,  no  influence  on  the 
division,  it  proved  that  he  had  inherited  the  oratorical 
abilities  of  his  family,  and  pointed  hini  out  as  the  leader 
of  his  uncle's  supporters  in  the  Upper  House.  As  his  dis- 
approval of  most  of  the  proceedings  of  the  House  of  Lords 
Trea  recorded  by  protests,  his  copiousness  in  this  species 
of  composition  has  perhaps  never  been  equalled.  These 
protests  were  afterwards  collected  and  published  by  D.  C. 
Moylan  under  the  title  The  Opinions  of  Lord  Holland  as 
recorded  in  the  Jownals  of  the  llouse  of  Lords,  from  1797 
to  1841  (London,  1841),  and,  besides  constituting,  as  they 
necessarily  do,  a  full  though  condensed  account  of  his  poli- 
tical views  and  opinions,  form  one  of  the  most  authentic 
and  original  records  of  the  course  of  Whig  policy  during 
the  years  to  which  they  refer.  After  the  peace  of  Amiens 
in  1802  Lord  Holland  proceeded  to  Paris,  whence  he  went 
to  Spain,  staying  in  that  country  until  the  declaration  of 
war  in  January  1805,  when  he  returned  to  England.  Of 
this  second  visit  to  Spain  he  doubtless  took  advantage  for 
the  purpose  of  acquiring  a  more  complete  mastery  of  the 
Spanish  language  and  literature,  and  the  fruit  of  this  was 
seen  by  the  publication  in  1807  of  The  Life  and  Writings 
of  Lope  Felix  de  Vega  Carpio,  and  in  180S  of  Three 
Comedies  from  the  Spanish.  When  the  ministry  of  "  All 
the  Talents"  camo  into  olBce  in  1806,  Lord  Holland  was 
made  a  privy  councillor,  and  was  appointed  along  with 
Lord  Auckland  to  negotiate  with  the  American  plenipoten- 
tiaries that  treaty  the  refusal  of  whose  ratification  by  Mr 
Jefferson  resulted  in  the  subsequent  war  with  America. 
On  the  death  of  Mr  Fox,  15th  October  following.  Lord 
Holland  received  the  privy  seal,  holding  ofBce  till  the  dis- 
missal of  the  ministry  in  1807.  When  the  Spaniards 
rebelled  against  the  French  yoke  in  1808,  Lord  Holland's 
interest  in  the  country  induced  him  to  pay  it  a  third  visit. 
He  landed  at  Corunna  almost  simultaneously  with  the 
division  of  the  British  army  under  Sir  David  Baird,  and 
did  not  return  to  England  till  the  close  of  1809.  Diju'ing 
the  long  period  when  the  Whigs  were  excluded  from  power 
Lord  Holland  continued  to  afl'ord  them  his  strenuous  and 
steady  support.  He  did  not  join  the  Canning  ministry  of 
1827,  but  wheu  the  Whigs  were  recalled  in  1830  he  became 
chancellor  of  the  duchy  of  Lancaster,  an  office  which,  with 
the  exception  of  two  short  intervals  when  his  party  were 
temporarily  excluded  from  power,  he  continued  to  hold  till 
his  death  at  Holland  House,  22d  October  1840. 

Although  Lord  Holland  for  the  greater  period  of  his  life 
had  to  lead  the  forlorn  hope  of  his  party  in  the  House  of 
Lords,  his  influence  on  the  politics  of  his  country  was  of 
an  importance  far  beyond  what  was  manifest  at  the  time, 
and  without  his  persistent  support  in  parliament  and  his 
aid  in  maintaining  his  party's  courage  and  discipline,  the 
triumph  of  many  of  the  measures  he  advocated  would  in  all 
probability  not  have  been  sospeedy  and  complete.  Few  have 
been  more  closely  identified  with  all  the  great  political 
changes  of  the  first  half  of  the  present  century,  more  especi- 
ally the  extension  of  the  suff'rage,  the  abrogation  of  Catholic 
disabilities,  the  abolition  of  the  Test  and  Corporation  Acts, 
the  repeal  of  the  corn  laws,  and  the  repression  of  the  slave 
trade.  A  sympathizor  with  the  French  Revolution,  ho 
differed  from  his  party  iu  his  admiration  and  esteem  for 
Napoleon,  against  whoso  imprisonment  ho  protested  as  an 
outrageous  violation  both  of  good  faith  and  of  what  was 
due  to  fallen  greatness.  The  character  of  Lord  Holland's 
oratory  very  closely  resembled  that  of  his  uncle  Charles 
Fox,  and  was  inferior  to  it  only  perhaps  because  his  natural 
indolence  was  not  coui-.toractod  by  the  stimulus  of  a  popular 
Assembly  encouraging  him  to  p  more  c!<,reful  study  of  the 
art  of  eloiiuciice,  and  affording  hi.u  more  adequate  oppor- 
tunities fur  its  displ.iy.      He  excelled  principally  in  close 


reasoning  rendered  clear  and  easy  of  apprehension  by 
copious  illustration,  and — as  was  to  be  expected  from  the 
fact  that  he  trusted  little  to  previous  preparation — was 
more  happy  in  reply  than  in  original  statement.  The 
effect  of  the  best  passages  of  his  speeches  was  often  marred 
by  a  more  aggravated  form  of  that  tendency  to  hesitation 
which  was  one  of  the  principal  oratorical  defects  of  Fox, 
the  rush  of  ideas  seeming  to  be  too  rapid  to  permit  hira  to 
select  with  case  from  his  copious  vocabulary  the  word 
most-  appropriate  for  his  purpose.  According  to  Lord 
Brougham — "The  same  delicate  sense  of  humour  which 
distinguished  Mr  Fox  he  also  showed,  and  much  of  the 
exquisite  Attic  wit  which  formed  so  large  and  so  effective 
a  portion  of  that  great  orator's  argumentation,  never  use- 
lessly introduced,  always  adapted  nicely  to  the  occasion, 
always  aiding  and  as  it  were  directing  the  reasoning."  The 
la:)guage  both  of  his  spoken  and  written  style  was  graceful, 
pure,  flowing,  and  vigorous,  and  entirely  devoid  of  extra- 
vagance, singularity,  or  affectation.  In  addition  to  his 
poetical  translations,  ha  was  the  author  of  fugitive  verses 
of  some  elegance.  Two  of  his  works  were  published  post- 
humously by  his  son  Henry  Edward,  fourth  Lord  Holland 
— Foreign  Reminiscences  (1850),  and  Memoirs  of  the  Whig 
Party  during  my  Time  (2  vols.  1852-54). 

It  is,  however,  as  the  restorer  of  Holland  House,  and  a& 
the  host  of  the  brilliant  company  which  he  there  assembled, 
that  Lord  Holland  in  all  probability  will  be  chiefly  remem- 
bered by  posterity.  Though  his  temper  was  quick  and 
excitable,  his  amiable  disposition  rendered  his  manners  in 
private  uniformly  cordial  and  engaging.  His  conversation, 
easy,  unconstrained,  and  of  great  variety  both  as  to  manner 
and  matter,  was  enlivened  by  a  peculiarly  genial  wit,  and 
a  never-failing  supply  of  racy  anecdote  to  which  his  powers 
of  mimicry  gave  additional  point  and  zest.  The  width  of 
his  sympathies  and  his  manifold  acquirements  enabled  him 
to  enjoy  the  society  of  persons  of  every  species  of  intellec- 
tual eminence.  Holland  House,  which  owes  its  name  \.o 
Henry  Rich,  first  earl  of  Holland, — who  was  no  relation 
of  the  Fox  family, — and  which  had  been  afterwards  the 
home  of  Addison  and  of  other  tenants  of  various  kinds  of 
distinction,  was  restored  by  Lord  Holland  in  a  manner 
worthy  of  the  company  of  European  statesmen,  artists,  and 
men  of  letters,  of  which  it  became  the  common  meeting- 
place.  Much  of  the  attraction  of  these  brilliant  gatherings 
was  due  to  the  management  and  personal  influence  of  Lady 
Holland,  who  had  the  peculiar  gift  of  making  herself  both 
feared  and  fascinating  at  the  same  time.  Of  her  the 
Princess  Liechtenstein  writes — "  Beautiful,  clever,  and 
well-informed,  she  exercised  a  natural  authority  over  those 
around  her.  But  a  habit  of  contradiction — which,  it  is 
fair -to  add,  she  did  not  mind  being  reciprocated  upon  her- 
self— occasionally  lent  animation,  not  to  say  animosity,  to 
the  arguments  in  which  she  engaged.  It  is  easy  for  some 
natures  to  say  a  disagreeable  thing,  but  it  is  not  always 
easy  to  carry  a  disagreeable  thing  off  cleverly.  This  Lady 
Holland  could  do." 

See  Macnulay'a  Essays;  Broughairt'a  Slalesmm  of  the  Time  of 
George  III.  and  JV. ;  Hayward's  Essaiji ;  Sir  Henry  Holland's 
Recollections;  and  Holland  Bouse,  by  Princess  Marie  Liechten- 
stein, 2  vols.,  1874. 

HOLLAR,  Wenzel  or  Wenceslaus  (1G07-1677),  a 
celebrated  etcher,  was  born  at  Prague  on  July  13,  1607, 
and  died  in  Westminster,  being  buried  at  St  Margaret's 
church  on  March  28,  1677.  His  family  was  ruined  by 
the  capture  of  Prague  in  the  Thirty  Years'  War,  and  young 
Hollar,  who  had  been  destined  for  the  law,  determined  to 
become  an  artist.  The  earliest  of  his  works  that  have 
come  down  to  us  are  dated  1625  and  1626  ;  they  are  small 
plates,  and  one  of  them  is  a  copy  of  a  Virgin  and  Child 
by  Dlirer,  whose  influence  luwu  Hollar's  work  was  always 
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great.  In  1627  he  was  at  Frankfort,  working  under 
Matthew  Merian,  an  etcher  and  engraver;  thence  he  passed 
to  Strasburg  and  thence,  in  1633,  to  Cologne.  It  was 
there  that  he  attracted  the  notice  of  the  famous  amateur 
Thomas,  earl  of  Arundel,  then  on  an  embassy  Ic  the 
imperial  court;  and  with  him  Hollar  travelled  to  Vienna 
and  PragT;e,  and  finally  came  in  1637  to  England,  destined 
to  be  his  home  for  many  years.  Though  he  lived  in  the 
household  of  Lord  Arundel,  he  seems  to  have  worked  not 
exclusively  for  him,  but  to  have  begun  that  slavery  to  the 
publishers  which  was  afterwards  the  normal  condition  of 
his  life.  In  his  first  year  in  England  he  made  for  Stent, 
the  priutseller,  the  magnificent  View  of  Creenwicb,  nearly 
a  yard  long,  and  received  thirty  shillings  for  the  plate, — 
perhaps  a  twentieth  part  of  what  would  now  be  paid  for  a 
single  good  impression.  Afterwards  we  hear  of  his  fixing 
the  price  of  his  work  at  fourpence  an  hour,  and  measuring 
his  time  by  a  sandglass.  The  civil  war  had  its  efifect  on  his 
fortunes,  but  none  on  his  industry.  Lord  Arundel  left 
England  in  1642,  and  Hollar  passed  into  the  service  of  the 
duko  of  York,  taking  with  him  a  wife  and  two  children. 
With  other  royalist  artists,  notably  Inigo  Jones  and 
Faithomo,  he  stood  the  long  and  eventful  siege  of  Basing 
House  ;  and  as  we  have  some  hundred  plates  from  his 
Land  dated  during  the  years  1643  and  1644  he  must  have 
turned  his  enforced  leisure  to  good  purpose.  Taken 
prisoner,  he  escaped  or  was  released,  and  joined  Lord 
Arundel  at  Antwerp,  and  there  he  remained  eight  years, 
the  prime  of  his  working  life,  when  he  produced  his  finest 
plates  of  every  kind,  his  noblest  views,  his  miraculous 
"muffs"  and  "  shells,"  and  the  superb  portrait  of  the  duke 
of  York.  In  1652  he  returned  to  London,  and  lived  for  a 
time  with  Faithorne  the  engraver  near  Temple  Bar.  During 
the  followiug  years  were  published  many  books  which 
ha' illustrated: — Ogilby's  Virgil  and  Homer,  Stapylton's 
Juvenal,  and  Dugdale'e  Waiivickshire,  St  Paul's,  and  Mon- 
iiiticon  (part  i.).  The  booksellers  continued  to  impose 
on  the  simple-minded  foreigner,  pretending  to  decline  his 
work  that  he  might  still  further  reduce  the  wretched 
price  he  charged  them.  Nor  did  the  Restoration  improve 
his  position.  The  court  did  nothing  for  him,  and  in  the 
great  plague  he  lost  his  young  son,  who,  we  are  told,  might 
have  rivalled  his  father  as  an  artist.  After  the  great  fire 
he  produced  some  of  his  famous  "Views  of  London";  and 
it  may  have  been  the  success  of  these  plates  which  induced 
the  king  to  send  him,  in  1668,  to  Tangier,  to  draw  the 
town  and  forts.  During  his  return  to  England  occurred 
the  desperate  and  successful  engagement  fought  by  his  ship 
the  "Mary  Rose,"  under  Captain  Kempthorne,  against 
seven  Algerine  men-of-war, — a  brilliant  affair  which  Hollar 
etched  for  Ogilby's  Africa.  He  lived  eight  years  after  his 
return,  still  working  for  the  booksellers,  and  retaining  to 
the  end  his  wonderful  powers ;  witness  the  large  plate  of 
Edinburgh  (dated  1670),  one  of  the  greatest  of  his  works. 
He  died  in  extreme  poverty,  his  last  recorded  words  being 
a  request  to  the  bailiffs  that  they  would  not  carry  jiway 
the  bed  on  which  he  was  dying. 

Hollar  has  been  called  by  a  recent-  critic  "the  most 
accurate  delineator  and  the  most  ingenious  illustrator  of 
his  time,  and  as  to  technic  the  most  able  etcher."  His 
variety  was  boundless  ;  his  plates  number  some  2740,  and 
include  views,  portraits,  ships,  religious  subjects,  heraldic 
subjects,  landscapes,  and  still  life  in  a  hundred  different 
forms.  No  one  that  ever  lived  has  been  able  to  represent 
fur,  or  shells,  or  a  butterfly's  wing,  as  he  has  done.  His 
architectural  drawings,  such  as  those  of  Antwerp  and  Stras- 
burg cathedrals,  and  his  views  of  towns,  are  mathematically 
exact,  but  they  are  pictures  as  well.  He  could  reproduce 
the  decorative  works  of  othet  artists  quite  faultlessly,  as 
in  the  famous  chalice  after  Mantegna's  drawing.     His 


Theatrum  Muherum  and  similar  collections  reproduce  for 
us  with  literal  truth  the  outward  aspects  of  the  people  of 
his  day;  and  his  portraits,  a  branch  of  art  in  which  he  has 
been  unfairly  disparaged,  are  of  extraordinary  refinement 
and  power.  His  genius  is  wholly  unlike  that  of  his  great 
contemporary  Rembrandt ;  it  aims  rather  at  the  delicate 
rendering  of  details  than  at  the  truth  of  character  and  the 
mystery  of  light  and  shade.  But  in  his  own  way  Hollar 
is  as  perfect  as  Rembrandt 

Almost  complete  collections  of  Hollar's  works  exist  in  llie  British 
Museum  and  in  the  library  at  Windsor  Castle.  Two  admirable 
catalogues  of  his  plates  have  been  made,  one  in  1745  (2d  cd. ,  1759), 
by  George  Vertue,  and  one  in  1853  by  Parthey.  The  latter,  pub- 
lished at  Berlin,  is  a  model  of  German  thoroughness  and  accuracy, 
and  leaves  very  little  to  be  added  by  future  research. 

HOLLY,  Ilex,  L.,  a  genus  of  trees  and  shrubs  of  the 
natural  order  llicineae  or  Aqidfoliacece,  containing  some  one 
hundred  and  fifty  species,  of  which  several  occur  in  the 
temperate  northern  hemisphere,  North- West  America  ex- 
cepted, by  far  the  larger  number  in  tropical  Asia  and 
America,  and  very  few  in  Africa  and  Australia.  In  Europe, 
where  /.  Aquifoliuni  is  the  sole  surviving  species,  the  genus 
was  richly  represented  during  the  Miocene  period  by  forina 
at  first  South  American  and  Asiatic,  and  later  North  Ameri- 
can in  type  (Schimper,  Paleont.  Vegit.,  iii.  204, 1874).  The 
leaves  are  generally  coriaceous  and  evergreen,  and  are 
alternate  and  stalked;  the  flowers  are  commonly  dioecious, 
are  in  axillary  cymes,  fascicles,  or  umbellules,  and  have  a 
persistent  four-  to  five-lobed  or  parted  calyx,  a  white,  rotate 
four-  or  rarely  five-  or  six-cleft  corolla,  with  the  four  or  five 
stamens  adherent  to  its  base  in  the  male,  sometimes  hypo- 
gynous  in  the  female  flowers,  and  a  two-  to  twelve-celled 
ovary ;  and  the  fruit  is  a  globose,  very  seldom  ovoid,  and 
usually  red  drupe,  containing  two  to  sixteen  one-seeded 
stones. 

The  Common  Holly,  or  Hulver  (apparently  the  KTjXao-rpos 
of  Theophrastus  ;^  Ang.-Sax.,  holen  or  holegn ;  Mid.  Eng.,' 
holyn  or  holin,  whence  holm  and  kolmiree  ;2  Welsh, 
celi/n ;  Germ.,  Slechpalme,  Hulse,  Hulst ;  Old  Fr.,  hoiix ; 
and  Fr.,  houlx),^  I.  Aqui/olium,  L.,  is  an  evergreen  shrub 
or  low  tree,  having  smooth,  ash-coloured  bark,  and  wavy, 
pointed,  smooth,  and  glossy  leaves,  2  to  3  inches  long,  with 
a  spinous  margin,  raised  and  cartilaginous  below,  or,  as 
commonly  on  the  upper  branches  of  the  older  trees,  entire 
— a  peculiarity  alluded  to  by  South«y  in  his  poem  The 
Holly  Tree.  The  flowers,  which  appear  in  May,  are 
ordinarily  dioecious,  as  in  all  the  best  of  the  cultivated 
varieties  in  nurseries  (Gard.  Chron.,  1877,  i.  149). 
Darwin  {Diff.  Forms  of  Flow.,  p.  297,  1877)  says  of  the 
holly :  "  During  several  years  I  have  examined  many 
plants,  but  have  never  found  one  that  was  really  herma- 
phrodite." Shirley  Hibberd,  however  {Gard.  Chron.,  1877, 
ii.  777),  mentions  the  occurrence  of  "flowers  bearing 
globose  anthers  well  furnished  with  pollen,  and  also  per- 
fect ovaries."  In  his  opinion,  I.  Aquifolium  changes  its 
sex  from  male  to  female  with  age.  In  tae  female  flowera 
the  stamens  are  destitute  of  pollen,  though  but  slightly  or 
not  at  all  shorter  than  in  the  male  flowers  ;  the  latter  are 

'  Hist.  Plant. ,  i.  9.  3,  iii.  3.  1,  and  4.  6,  et passim.  On  the  aqtd/olium 
or  aqui/olia  of  Latin  authors,  commonly  regarded  as  the  holly,  see  A- 
de  Grandsagne,  Siet.  If  at.  de  Fline,  bk.  xvi.,  "Notes,"  pp.  199. 
206. 

'  The  term  "holm,"  as  indicative  of  a  prevalence  of  holly,  is  stated 
to  have  entered  into  the  names  of  several  places  in  Britain.  From  it« 
superficial  resemblance  to  the  holly,  the  tree  Quercva  Hex,  L.,  the 
evergreen  oak,  received  the  appellation  of  "  holm-oak." 

•  Skeat  (Etymolog.  Diet.,  1879)  with  reference  to  the  word  holly 
remarks  :  "The  form  of  the  base  KuL  (-Teutonic  Hot.)  is  probably 
connected  with  Lat.  citlmm,  a  peak,  culmus,  a  stalk;  perhaps  because 
the  leaves  are  'pointed.' "  Grimm  {Deui.  W6rUrb.,  Bd.  iv.)  suggest* 
that  the  term  Bulst,  as  the  O.H.G.  Hulls,  applied  to  the  butcher  8 
broom,  or  knee-holly,  in  the  earliest  times  used  for  hedges,  may  h»v« 
reference  to  the  holly  as  a  protecting  {hnUender)  plant. 
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more  numerous  than  tlie  female,  and  Lave  a  smaller  ovaiy, 
and  a  larger  corolla,  to  whicli  the  filaments  adhere  for  a 
greater  length.  The  corolla  in  male  plants  falls  off  entire, 
whereas  in  fruit-bearers  it  is  broken  into  separate  segments 
by  the  swelling,  of  the  young  ovary  (M'Nab).  The  holly 
occurs  in  Britain,  northeast  Scotland  excepted,  and  in 
western  and  southern  Europe,  from  as  high  as  62°  N.  lat  in 
Norway  to  Turkey  and  the  Caucasus,  and  in  western  Asia. 
It  is  found  generally  in  forest  glades  or  in  hedges,  and 
does  not  flourish  under  the  shade  of  other  trees.  In  Eng- 
land it  is  usually  small,  probably  on  account  of  its  destruc- 
tion for  timber,  but  it  may  attain  to  60  or  70  feet  in 
height,  and  Loudon  mentions  ono  tree  at  C3aremont,  in 
Surrey,  of  80  feet.  Some  of  the  trees  on  Bleak  Hill, 
Shropshire,  are  asserted  to  be  14  feet  in  girth  at  some  dis- 
tance from  the  ground  (iV.  and  Q.,  5th  ser.,  sii.  508). 
The  holly  is  abundant  in  France,  especially  in  Britanny. 
It  will  grow  in  almost  any  soil  not  absolutely  wet,  but 
flourishes  best  in  rather  dry  than  moist  sandy  loam. 
Beckmann  {Hist,  of  Iiivetit.,  i.  193,  1846)  says  that  the 
plant  which  first  induced  J.  di  Castro  to  search  for  alum 
in  Italy  was  the  holly,  which  is  there  still  considered  to 
indicate  that  its  habitat  is  aluminiferous.  The  holly  is 
propagated  by  means  of  the  seeds,  which  do  not  normally 
germinate  until  their  second  year  (see  Arboeictjlture, 
vol  ii.  p.  322),  by  whip-grafting  and  budding,  and  by 
cuttings  of  the  matured  summer  shoots,  which,  placed 
in  sandy  soil  and  kept  under  cover  of  a  hand-glass  in 
sheltered  situations,  generally  strike  root  in  spring. 
Transplantation  should  be  performed  in  damp  weather  in 
September  and  October,  or,  according  to  some  writers,  in 
spring  or  on  mild  days  in  winter,  and  care  should  be  taken 
that  the  roots  are  not  dried  by  exposure  to  the  air.  It  is 
rarely  injured  by  frosts  in  Britain,  where  its  foliage  and 
bright  red  berries  in  winter  render  it  a  valuable  ornamental 
tree.  The  yield  of  berries  has  been  noticed  to  be  less 
when  a  warm  spring,  following  on  a  wet  winter  season,  has 
promoted  excess  of  growth.  There  are  numerous  varieties  of 
the  holly^  Some  trees  have  yellow,  and  others  white  or  even 
black  fruit.  In  the  fruitless  variety  lanri/olia,  "the  most 
floriferous  of  all  hollies"  (Hibberd),  the  flowers  are  highly 
fragrant ;  the  form  known  as  femina  is,  on  the  other 
Iiand,  remarkable  for  the  number  of  its  berries.  The 
leaves  in  the  unarmed  varieties  aureo-marginata  and  albo- 
marginata  are  of  great  beauty,  and  in  ferox  they  are 
studded  with  sharp  prickles.  The  holly  is  of  importance 
as  a  hedge-plant  (see  Arboeicultitee,  vol.  ii.  p.  319),  and 
is  patient  of  clipping,  which  is  best  performed  by  the 
knife.  Evelyn's  holly  hedge  at  Say's  Court,  Deptford,  was 
400  feet  long,  9  feet  high,  and  5  feet  in  breadth.  To 
form  fences,  for  which  Evelyn  recommends  the  employ- 
ment of  seedlings  from  woods,  the  plants  should  be  9  to  12 
inches  in  height,  with  plenty  of  small  fibrous  roots,  and 
require  to  be  set  1  to  1 J  feet  apart,  in  well-manured  and 
weeded  ground,  and  thoroughly  watered. 

The  wood  of  the  holly  is  even-grained  and  hard,  espe- 
cially when  from  the  heartwood  of  large  trees,  and  almost 
D^  white  as  ivory,  except  near,  the  centre  of  old  trunks, 
where  it  is  brownish.  It  is  employed  in  inlaying  and  turn- 
ing, and,  since  it  stains  well,  in  the  place  of  ebony,  as  for  tea- 
pot handles.  For  engraving  it  is  inferior  to  box.  "When 
•liy  it  weighs  about  47  J  &  per  cubic  foot. '  From  the  bark 
of  the  holly  bird-lime  is  manufactured-  From  the  leaves 
are  obtainable  a  colouring  matter  named  ilixanthin,  ilicic 
acid,  and  a  bitter  principle,  ilidn,  which  has  been  variously 
described  by  different  analytical  chemists.  The  leaves 
have  been  used  in  rheumatism,  and  were  at  one  time,  on 
account  of  their  taste,  supposed  to  be  of  value  in  inter- 
mittent fever.  A.  Lonicerus  {Kreuterh.,  TL  1,  p.'xxxviii., 
Frnnkf.,  1582,  fol.)  speaks  of  their  decoction  as  a  remedy 


for  pain  in  the  side.  They  are  eateu  by  sheep  and  deer, 
and  in  parts  of  France  serve  as  a  winter  fodder  for  cattle. 
The  berries  provoke  in  man  violent  emesis  and  catharsis,, 
but  are  eaten  with  immunity  by  tWushcs  and  other  birds. 
The  larvse  of  the  moths  Sphii>~  ngvsiri,  L.,  and  Phoxopteryx 
ncevana,  Hb.,  have  been  met  with  on  holly.  The  leaves 
are  mined  by  the  larva  of  a  fly,  Phytohyza,  iiicis,  and 
both  on  them  and  the  tops  of  the  young  twigs  occurs  the 
plant-louse  Aphis  ilicit,  Kalt.  (Kaltenbacb,  PJlaixzenfeindey 
p.  427,  1874).  The  custom  of  employing  holly  and  other 
plants  for  decorative  purposes  at  Christmas  is  one  of  con- 
siderable antiquity,  and  has  been  regarded  as  a  survival  ol 
the  usages  of  the  Roman  Saturnalia,  or  of  an  old  Tentonic 
practice  of  hanging  the  interior  of  dwellings  with  ever- 
greens as  a  refuge  for  sylvan  spirits  from  the  inclemency  of 
winter.  A  Border  proverb  defines  an  habitual  story-teller 
as  one  that  "lees  never  but  when  the  hoUen  is  green." 
Several  popular  superstitions  exist  with  respect  to  holly. 
In  the  county  of  Rutland  it  is  deemed  unlucky  to  intro- 
duce it  into  a  house  before  Christmas  Eve.  In  some 
English  rural  districts  the  prickly  and  non-prickly  kinds 
are  distinguished  as  "  he "  and  "  she "  holly  j  and  in 
Derbyshire  the  tradition  obtains  that  according  as  the  holly 
brought  at  Christmas  into  a  house  is  smooth  or  rough,  the 
wife  or  the  husband  will  be  master.  Holly  that  has 
adorned  churches  at  that  season  are  in  Worcestershire  and 
Herefordshire  much  esteemed  and  cherished,  the  possession 
of  a  small  branch  with  berries  being  supposed  to  bring  a 
lucky  year ;  and  Lonicerus  {op.  cit.)  mentions  a  notion, 
in  his  time  vulgarly  prevalent  in  Germany  that  consecrated 
twigs  of  the  plant  hung  over  a  door  are  a  protection  against 
thunder. 

Among  'the  Iforth  American  species  of  Jlex  are  /.  opaea. 
Ait.,  which  resembles  the  European  tree,  and  the  Inkberry,  /. 
(Prinas)  glabra,  L.,  and  the  American  Black  Alder,  orWinterberry, 
/.  (Prinos)  vcHidllala,  L.  Hooker  {Fl.  of  Brit.  India,  i.  698,606)' 
enumerates  twenty-four  Indian  species  of  Hex.  The  Japanese- 
/.  crenala,  Thb.,  and  I.  laiifolia,  Thb. ,  a  remarkably  hardy  plant, 
and  the  North  American  I.  Dahovn,  Walt.,  are  among  the  species, 
cultivated  in  Britain.  The  leaves  of  several  species  of  Ihx  are  used 
by  dyers.  The  member  of  the  cenas  most  important  economically 
is  /.  paraguayaisis,  St.-Hil.,  the  prepared  leaves  of  which  con- 
stitute Paraguay  tea,  or  JlATfi  {q.v.).  Knee  Holly  is  the  species. 
Huseiis  aculcalHS,  L. ;  Sea  Holly.  ETijngium  mariiimum,  L. ;  and 
the  Mountain  Holly  of  America,  tfcmopaiiihes  canadensis,  D.  C. 

See,  besides  tlie  above  mentioned  i^-oiks,  T.  Forster.  Tfte  Perennial  Calendar.. 
p  726,  lb24;  Loudon,  Arboreltiin,  ii.  506,  1844;  De  Candolle,  Geo}.  Solan.,  L 
1855;  \.mi\ej,  Med.  and  (Econom.  Bot,  p.  190.  2d  cd.,  1856;  N.  Paterson,  Tht 
itanse  Garden,  pp.  17  seq.,  1860;  Symc,  Soireyby's  Eng.  Sot.,  il  219,  1864  ;  Daj-ft-in. 
Origin  of  Species,  p.  107,  6lh  ed.,  1869,  and  Anim.  and  PI.,  i.  384,  ii.  19,  230;. 
StilltJ  and  Maiscli.  Tlie  yalicnat  Dispensatorii,  p.  754,  2d  ed.,  1879 ;  J.  Britten, 
and  R.  Holland,  Diet  of  Eng.  Plant  Names,  pt.  II.  pp.  253,  263-4,  Ens.  Dialect 
Soc.,  1830;  Notes  and  Queries,  2d  ser.,  i.  335,398,  443,  502,  111.  344.  4th  ser., 
viil.  506,  X.  486,  492,  liL  467,  5th  aer.,  li.  206,  ix.  67 ;  and  Tlie  Garden,  xili.. 
xiv,1878.  (F.  U.  B.) 

HOLLYHOCK  (from  M.E.  Ao/i— doubtless  because^ 
brought  from  the  Holy  Land,  where  it  is  indigenous  (Wedg.) 
— and  A.-S.  hoc,  a  mallow),  Althaea  rosea,  L.,  a  perennial 
plant  of  the  natural  order  Malvaceae  and  tribe  Malveae,  a 
native  of  the  East,  has  been  cultivated  in  Great  Britain  for 
about  three  centuries.  The  ordinary  hollyhock  is  single-blos- 
somed, but  the  florists'  varieties  have  all  double  flowers, 
of  white,  yellow,  rose,  purple,  violet,  and  other  tiuts,  some 
being  almost  black.  The  plant  is  in  its  prime  about 
August,  but  by  careful  management  examples  may  be 
obtained  in  blossom  from  July  to  as  late  as  November.' 
Hollyhockj  are  propagated  from  seed,  or  by  division  of 
the  root,  or  by  planting  out  in  rich  sandy  soil,  in  a  close 
frame,  with  a  gentle  bottom  heat,  single  eyes  from  wood; 
shoots,  or  cuttings  from  outgrowths  of  the  old  stock  or 
of  the  lateral  offsets  of  the  spike.  The  seed  may  be 
sown  in  October  under  cover,  the  'plants  obtained  being 
potted  in  November,  and  kept  under  glass  till  ,;he  following 
April,  or,  if  it  be  late-gatLered,  in  May  or  June,  in  the 
.open  ground,  whence,  if .  required,  the  plants  are  best 
removed  in  October  or  Apr'^     Seedlings  may  also  be  raiiexi 
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m  February  or  Marcli,  by  tlio  aid  of  a  gentle  beat,  ia  a 
lif'bt  and  ricb  nioibt  sui'l ;  tbey  sbould  not  be  watered  till 
they  bave  made  their  second  leaves,  and  when  large  enough 
for  handling  should  be  pricked  off  in  a  cold  frame  ;  they 
are  subbcquently  transferred  to  the  flower-bed      Hollyhocks 
thrive  best  in  a  wcll-treuchcd  and  manured  sandy  loam. 
The  spikes  a.->  they  grow  must  be  staked;  and  water  and,  for 
the  finest  blossoms,  liquid  manure  should  be  liberally  sup- 
plied to  the  roots.     Plants  for  exhibition  require  pruning  of 
side  growths;  and  it  is  recommended,  when  the  flowering 
is  over,  and  the  stalks  have  been  cut  off  4.  to  G  inches  above 
the  soil,  to  earth  up  the  crowns  with  sand.     Some  of  the 
finest  double-flowered  kinds  of  hollyhock  will  not  bloom 
well  in  Scotland.     The  plant  is  susceptible  of  great  modi- 
ticatiou  under  cultivation.     The  forms  now  grown  are  due 
to  the  careful  sdlectiou  and  crossing  of  varieties,  first  by 
Mr   Charles  Uaron,  a  shoemaker  at  Saflfron-Walden,  and 
afterwards  by  Mr  Paul  of  Cheshunt,  Jlessrs  R.  B.  Bircham, 
W.  Chater,  Downio  &,  Laird,  John  Laing,  Anthony  Parsons, 
and  other  well-known  floriculturists.     It  is  found  that  the 
most  diverse  varieties  may  be  raised  with  certainty  from 
plants  growing  near  together.     Darwin  from  the  seed  of 
II  out  of  IS  varieties  procured  C2  plants,  all  perfectly  true 
io  their  kind,  and  from  the  seed  of  the  remaining  7  varieties 
49    plants,    lialf     true   and    half   false.     Mr    Jlasters    of 
Canterbury,  he  relates,  saved  seed  from  a  great  bed  of  24 
named  varieties  planted  in  closely  adjoining  rows,  each  of 
which  faithfully  reproduced  itself,  with  only  sometimes  a 
shade  of  difference  in  tint.     Since  the  abundant  pollen  of 
the  hollyhock  becomes  ripe,  and  is  for  the  most  part  shed, 
before  the  stigma  of  the  flower  affording  it  is  ready  for  its 
reception,  the  preservation  of  the  individuality  of  different 
varieties  flourishing  side  by  side,  in  spite  of  the  frequent 
visits  of  bees  (unless,  as  suggested  by  Mr  Turner  of  Slough, 
those  insects  be  debarred  access  to  the  pollen  and  stigmas 
by  the  doubleness  of  the  flower.s),  would  appear  to  be  duo 
to  the  prepotency  of  the  pollen  of  each  variety  on  its  own 
stigma  over  that  of  all  other  plants.     The  hollyhock   is 
very  liable  to  the  attacks  of  slugs,  ani5  to  a  disease  occa- 
sioned by  a  fungus,  Puccinia  milvaccarnm,  which,  originally 
from  South  America,  attained  notoriety  in  the  Australian 
colonies,  and  finally,  reachiug  Europe,  threatened  the  exter- 
mination of  the  hollyhock,  the  soft  parts  of  the  leaves  of 
which  it  destroys,  leaving  the   venation  only  remaining. 
It  has  been  found  especially  hurtful  to  the  plant  in  dry 
seasons.     Wild  mallows,  upon  which  also  it  is  parasitic,  do 
not  appear  to  be  very  injuriously  affected  by  it.     As  means 
of  getting  rid  of  this  pest  the  following  expedients  have 
been  resorted  to  : — the  application  of  a  weak  aqueous  solu- 
tion of  Condy's  fluid,  which  in  killing  it  turns  its  natural 
light  grey  colour  to  a  rusty  black,  or  of  a  strong  solution 
of  soft  soap  with  sulphur  ("  Gishurst  compound  ") ;  the  de- 
struction of  the  plants,  and  their  replacement  by  healthy 
stocks ;   and,  as  practised   by  Mr   Chater,  cultivation   in 
highly-manured  trenches,  with  all  possible  exposure  to  the 
open  air,  and  mulching  during  summer. 

Sco  Darwin,  Var.  of  Anini.  and  Plants  under  Domist.,i\.  107, 
310  ;  Trcas.  ojf  Dot.,  2d  cd.,  1874  ;  M.  C.  Cooke  and  M.  J.  Berkeley, 
Fungi:  their  Nature,  Influence,  and  Uses,  p.  230,1875;  Florist, 
1875;  Floral  World,  1877  and  1879;  Gardener's  Chron.,  1877,  i. 
114,  and  1878,  i.  766,  and  ii.  478  ;  ami.  for  fig.  of  pollen  of  holly- 
liock,  Botany,  vol.  iv.  p.  139. 

HOLMAN,  James  (c.  1787-185"), the  "Blind  Traveller," 
was  born  about  1787.  He  entered  the  British  navy  in  17S8 
as  first-class  yolunteer,  and  was  appointed  lieutenant  in 
April  1807.  In  1810  he  was  invalided  by  an  illness  which 
resulted  in  the  total  and  hopeless  deprivation  of  sight.  In 
consideration  of  his  helpless  circumstances  he  was  in  1812 
appointed  one  of  the  royal  knights  of  Windsor,  but  the 
dulness  and  seclusion  of  such  a  life  harmonized  so  iU  witli 
liis  active  habits  and  his  keen  interest  in  the  outside  world 


that  ho  requestsl  leave  of  absence  that  he  might  go  abroad. 
This  being  granted,  he  in  1819,  1820,  and  1821  journeyed 
through  France,  Italy,  Switzerland,  the  parts  of  Germany 
bordering  on-  the  Pihino,  Belgium,  and  the  Netherlands. 
In   1822  he  published  a  narrative   of  his  journey.     His 
enjoyment  in  his  travels  was   derived   from   the   love  of 
locomotion   and   the  attendant   exercise,  the   varieties  of 
company  and  of  topics  of  conversation,  and  the  informa- 
tion and  descriptions  he  obtained  from  eye-witnesses,  which 
constantly  supplied  him  with  new  materials  on  which  to 
exercise  his  imagination.     Ho  again  set  out  in  1822  with 
the  design  of  making  the  circuit  of  the  world,  but  after 
travelling  through  Russia  into   Siberia,  he   was  arresttsd 
when  he  had  managed  to  penetrate   1000   miles  beyond 
Smolensk,  and  after  being  conducted  to  the  frontiers  of 
Poland,  returned  home  by  Austria,  Saxony,  Prussia,  and 
Hanover.     The  pretext  for  arresting  him  was  the  suspicion 
of  his  being  a  spy,  but  the  probability  is  that  the  authori- 
ties wished  to  prevent  him  from  persevering  in  what  they 
must  have  regarded  as,  to  one  ia  his  helpless  condition,  a 
foolish  and  hazardous  adventure.    An  account  of  his  journey 
was  published  in  1825.     Shortly  afterwards  he  again  set 
out  to  accomplish  by  a  somewhat  different  method   the 
design  which  had  been  frustrated  by  the  Russian  authori- 
ties ;  and  an  account  of  his  remarkable  athievement  wa& 
published  in  four  volumes  in  1834-35,  under  the  title  of 
A   Voyage  round  the   World,  including  Travels  in  Africa, 
Asia.  Australasia,  America,  dr.,  from  1827  to  1832.     His 
last  journeys   were   through    Spain,  Portugal,  Wallachia, 
Moldavia,  Montenegro,  Syria,  and  Turkey  ;  and    he  was 
engaged  in  preparing  his  journals  of  this  tour  for  the  press 
when  he  died  at  London,  29th  July  1857.     The  works  of 
Holman,  besides  the  interest  attaching  to  them  from  his 
incidental  references  to  the  peculiarities  of  his  circumstances 
arising  from  his  physical  defect,  and  to  his  methods  of 
triumphing  over  his  diflficultics,  occupy  a  unique  place  in. 
literature  as  products   of  very   extraordinary  energy  and 
perseverance,  while,  on  account  of  the  variety  of  their  in- 
formation and  their  frequently  graphic  descriptions,  they 
are  of  considerable  value  as  books  of  travel. 
HOLSTEIN.     See  SciileswigHolstein. 
HOLT,  Sir  John  (1642-1.710),  lord  chief-justice  of  the 
Court  of  King's  Bench  in  the  reigns  of  William  III.  and 
Anne,  was  born  at  Thame,  Oxfordshire,  December  30, 1642. 
His  father.  Sir  Thomas  Holt,  possessed  a  small  patrimonial 
estate,  but  in  order  to  supplement  his  income  had  adopted 
the  profi'ssion  of  law,  in  which  he  was  not  very  successful, 
although  he  became  sergeant  in  1677,  and  afterwards  for 
his  political  services  to  the  "Tories  "was  rewarded  with 
knighthood.     After   attending   for   some   years   the   free 
school  of  the  town  of  Abingdon,  of  which  his  father  was 
recorder,  young  Holt  in  his  sixteenth  year  entered  Oriel 
College,  Oxford.     He  is  said  to  have  spent  a  very  dissipated 
youth,  and  even  to  have  been  in  the  habit  of  taking  purses 
on  the  highway,  but  after  entering  Gray's  Inn  about  16G0 
he  completely  renounced  his  old  habits  and  applied  himseif 
with  exemplary  diligence  to  the  study  of  law.     He  was 
called  to  the  bar  in  1663,  and,  although  his  youth  hindered 
his  immediate  success,  when  once  ho  had  an  opportunity 
of  manifesting  his  talent  he  speedily  acquired  a  lucrative 
practice.     An  ardent  supporter  of  civil  and  religious  liberty, 
he  distinguished  himself  in  the  state  trials  which  were 
then  80   common  by  the  able  and  courageous  majiner  in 
which  he    supported   the    pleas    of   the    defendants.     In 
February  1666  he  was  appointed  recorder  of  London,  and 
on  the  22d  of  April  he  was  made  king  sse.-geant  and  received 
the  honour  of  knighthood.     His  giving  a  decision  adverse 
to  the  pretensions  of  the  king  to  exercise  martial  law  in 
time  of  peace  led  to  his  dismissal  from  the  oflJice  of  recorder, 
but  he  was  continued  in  the  ofl^ce  of'king's  sergeant  in  order 
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ti  prevent  him  from  becoming  counsel  for  accused  persons. 
Having  been  one  of  the  judges  who  acted  as  assessors  to 
the  peers  in  the  Convention  parliament,  he  took  a  leading 
part  in  arranging  the  constitutional  change  by  which  William 
III.  was  called  to  the  throne,  and  after  his  accession  he  was 
app(  inted  loid  chief-justice  of  the  king's  bench.  His  merits 
as  a  judge  are  the  more  apparent  and  the  more  remarkable 
when  contrasted  with  the  qualities  displayed  by  his  unworthy 
pre  lecessors  in  office.  In  judicial  fairness,  legal  knowledge 
an  1  ability,  clearness  of  statement,  and  unbending  integrity 
he  has  had  few  if  any  superiors  on  the  English  bencL 
Over  the  civil  rights  of  his  countrymen  he  exercised  a 
jealois  watchfulness,  more  especially  when  presiding  at  the 
trial  of  state  prosecutions,  and  he  was  especially  careful 
that  all  accused  persons  should  be  treated  with  fairness 
and  respect.  He  is,  however,  best  known  for  the  firmness 
with  which  he  upheld  his  own  prerogatives  in  opposition 
to  the  authority  of  the  Houses  of  Parliament.  On  several 
occasions  his  physical  as  well  as  his  moral  courage  was  tried 
by  extreme  tests.  Having  been  requested  to  supply  a 
number  of  police  to  help  the  soldiery  in  quelling  a  riot,  he 
assured  the  messenger  that  if  any  of  the  people  were  shot 
he  would  have  the  soldiers  hanged,  and  proceeding  himself 
to  the  scene  of  riot  he  was  successful  in  preventing  blood- 
siiel  A  still  more  signal  proof  of  his  courage  is  said  to 
iiave  been  given  in  the  Aylesbury  case.  He  declared  in 
favour  of  the  Aylesbury  burgesses,  who  had  been  committed 
to  Newgate  for  complaining  about  the  non-registry  of  their 
votes.  On  this  account  his  commitment  was  moved  by 
the  Tories,  but  the  result  of  the  motion  is  uncertain. 
There  is  a  tradition,  however,  which  whether  true  or  not 
is  equally  a  tribute  to  his  integrity,  that  the  House  of 
Commons  summoned  him  to  appear  before  them,  and  that 
when,  on  his  disregarding  the  summons,  the  speaker  him- 
self mado  his  appearance,  Holt  told  him  that  unless  he 
returned  to  his  chair  within  five  minutes  he  would  have  him 
senttoXewgato.  While  steadfast  in  his  sympathies  with  the 
Whig  party.  Holt  maintained  on  the  bench  entire  political 
impartiality,  and  always  held  himself  aloof  from  political 
intrigue.  On  the  retirement  of  Somers  from  the  chan- 
cellorship in  1700  ho  was  offered  the  great  seal,  but 
declined  it.  His  death  took  place  3d  March  1710,  and  he 
was  buried  in  the  chancel  of  Redgrave  church,  where  a  fine 
monument  in  white  marble  was  erected  by  his  brother  to 
Jiis  memory. 

lirj)  -ts  o/Ciisrs  determined  by  Sir  John  Holt,  1681-1710,  appeared 
at  Loiulou  ill  1738;  and  The  Judgments  delivered  in  the  case  of  ylshby 
V.  WAil'  ami  others,  and  in  the  ease  of  John  Pal!/ and  others,  printed 
from  oi-iyval  MSS.,  nt  London,  1337.  See  Burnet's  Own  Ti7nes; 
Tathr,  No.  xiv. ;  a  Life,  jmblibhcil  in  1764;  AVelsby,  Lives  of 
Einvimt  Enijlish  Jitdij -s  of  the  17th  and  l&th  Cciilurics,''lSiS;  and 
CauipbcU's  Lues  of  the  Lord  Chief  Jusliecs. 

HULTV,  LuDwiG  Hei^irk'U  Ciieistoph  (1748-1776), 
German  poet,  aud  one  of  the  founders  of  the  "  Hainbund," 
was  born  at  Mariensee  in  Hanover,  December  21,  1748. 
His'father,  who  was  a  pastor,  was  three  times  married,  and 
Hdlty  was  the  eldest  of  his  ten  children.  His  second  wife, 
Hijltys  mother,  died  in  1758,  and  her  children  were  tenderly 
brought  up  by  the  third  wife,  'together  with  her  own  large 
fimily.  In  his  ninth  year,  Holty/till  then  a  beautiful  and 
lively  child,  was  smitten  with  smallpox,  and  was  for  some 
time  nearly  blind.  On  his  recovery,  his  features  and  dis- 
position were  altered,  and  lie  -was  through  life  plain,  silent, 
and  awkward.  From  an  early  age  he  was  an  inveterate 
lover  of  solitude  and  books.  He  was  taught  at  home  by 
liis  father,  besides  tlie  ordinary  school  branches,  Latin, 
French,  and  Hebrew,  and  at  the  age  of  sixteen, was  sent  to 
the  public  school  of  Cellc.  On  leaving  Celle  three  years 
later,  he  w-nt  ns  a  theolocical  stmlent  to  Gi'ittingon,  where. 
Iiowcvpr,  ho  devoted  hi.-,  leisure  hours  to  the  study  of  the 
English    and   lt«Iiaii    poets,  and   began   his  own   literary 


career.  The  appearance  of  some  of  his  verses  in  a  Gottingen 
weekly  paper,  especially  those  on  the  death  of  Miinchhausen 
brought  his  name  before  the  public,  and  he  was  shortly 
afterwards  admitted  as  a  member  of  the  "German  Society.'" 
He  now  made  the  acquaintance  of  Biirger,  Miller,  Voss, 
Boie,  the  brothers  Stolberg,  and  other  poets,  in  conjunction 
with  whom  ho  formed  in  1772  the  famous  poetical  brother- 
hood known  as  the  "Hainbund."  The  next  two  years 
were  spent  by  HiJlty  in  this  brilliant  and  enthusiastic 
company ;  and,  with  the  assistance  of  a  scholarship  and  a 
post  in  the  philological  seminary  in  Gottingen,  ho  suc- 
ceeded in  making  a  scanty  livelihood  by  teaching  English 
and  Greek  and  by  making  translations.  In  1774,  having 
abandoned  the  intention  of  entering  the  church,  he  accom- 
panied his  friend  ililler  to  Leipsic,  where  he  remained  for 
a  year  in  the  hopes  of  obtaining  a  private  tutorship.  The 
penniless  young  poet  had  for  some  time  been  silently 
attached  to  a  lady,  who  about  this  time  married  some  more 
eligible  suitor.  His  health  now  began  to  cause  him  anxiety, 
and  symptoms  of  consumption,  inherited  from  his  mother, 
made  their  appearance.  His  prospects  were  further  altered 
by  the  death  of  his  father  in  1775  ;  and  Hdlty  found  him- 
self not  only  thrown  entirely  on  his  own  resources,  but 
obliged  in  some  measure  to  assist  his  family.  Towards 
the  end  of  1775  he  settled  in  Hanover,  to  be  near  his 
physician  Zimmermann  and  his  friend  Boie,  and  there  he 
died  in  his  twenty-eighth  year,  September  1,  1776.  Hdlty 
was  a  writer  of  ballads,  idylls,  elegies,  and  qdes.  His 
conceptions,  if  not  lofty,  are  always  graceful,  his  style 
finished,  his  language  and  rhythm  faultless.  He  was  from 
the  first  one  of  the  shining  lights  of  the  "  Hainbund," 
and  during  his  short  career  became  one  of  the  most  popu- 
lar of  German  lyric  poets.  JIany  of  his  songs  have  become 
folk-songs,  and  his  ballads  have  been  ranked  with  those  of 
Biirger. 

Ilolty  was  engaged  when  ho  died  in  collecting  niid  levisinK  hiii 
pocins  for  tlie  press  ;  and  after  his  death  his  friends  lioic  and  Voss 
undertook  the  charge  of  their  publication.  In  1782,  howcvci,  au 
incorrect  edition  of  his  works  appeared  edited  by  Gcissler,  wliicli 
contained  m.any  poems  not  by  Hblty.  Tlie  concet  edition  was  fust 
published  by  Voss  and  Stolberg  in  1783,  and  .iRain,  revised,  in  1804. 
An  edition  of  his  Gediehte,  with  a  biogiapliicnl  introduction  and 
notes  by  Karl  Halm,  was  published  by  Biockhaus  in  the  Billiothck 
der  Dcutschcn  Nationalliteratur  (1870). 

HOLYHEAD  (Welsh,  Cacr-GyU,  tlia  fort  of  Gybi),  a 
market-town  and  parliamentary  borough  of  Anglesey, 
North  Wales,  is  situated  on  a  small  island  on  the  western 
extremity  of  the  county  and  at  the  terminus  of  the  Chester 
and  Holyhead  Railway,  24  miles  from  Bangor.  It  is  con- 
nected with  the  mainland  by  an  embank niont  three-quarters 
of  a  mile  long,  over  which  pabS  both  the  railway  and  the 
coach  road.  Underneath  the  bridge  in  the  centre  the  tide 
rushes  with  great  velocity.  The  town,  formerly  a  small 
fishing  village,  has  since  the  reign  of  William  III.  acquired 
importance  as  the  station  of  the  mail  packets  for  Dublin, 
and  it  now  possesses  a  magnificent  harbour  of  refuge  begun 
in  1847,  and  formally  opened  in  September  1873.  The 
original  plan  included  the  erection  of  a  north  breakwater 
53(50  feet  in  length  from  the  coast-line,  and  also  of  an 
east  breakwater  2000  feet  in  length,  but  the  scheme  of  the 
east  breakwater,  of  which  the  chief  object  was  to  cover  the 
Platter's  and  Skinner's  Rocks,  was  subsequently  abandoucdi 
and  their  positions  were  marked  instead  by  buoys.  On 
account  of  the  number  of  vessels  which  began  to  take  ad- 
vantage of  the  shelter  that  was  being  provided  for  them  it 
was  also  resolved  to  lengthen  the  northern  breakwater  in  a 
north-easterly  direction  by  2000  feet,  and  subsequently  by 
500  feet  more,  making  its  total  length  78C0  feet.  By 
these  additions  a  sheltered  roadstead  of  400  acres  in  extent 
was  obtained,  besides  the  enclosed  area  of  267  acres.  The 
breakwater  consists  of  a  rubble  mound,  upon  which  is  erected 
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B  solid  central  wall  of  massive  masonry  rising  to  a  height  I 
of  38  feet  9  inches  above  low  water.  On  the  wall  there  is 
a  promenade  sheltered  on  the  sea  side  by  a  parapet.  The 
breakwater  is  terminated  by  a  head  150  feet  long  and  50 
feet  wide,  on  which  is  erected  a  lighthouse.  The  whole 
cost  of  the  works  was  £1,479,538.  In  1873  works  were 
commenced  by  the  railway  company  for  extending  the  old 
harbour  and  increasing  the  length  of  the  quay  to  4000 
feet.  They  were  opened  by  the  prince  of  Wales  in  J  une 
1880.  The  cost  has  been  nearly  half  a  million  sterling. 
Upon  the  pier  of  the  old  harbour  there  is  an  arch  of 
Mona  marble,  commemorative  of  the  visit  of  George  IV. 
in  1821  on  his  way  to  Ireland.  The  church,  an  old 
embattled  building,  is  said  to  occupy  the  site  of  an  ancient 
monastery  founded  by  St  Gybi  about  610;  and  in  the 
south  porch  there  is  a  rude  figure  of  the  patron  saint 
under  a  canopy.  The  churchyard  is  surrounded  by  a  wall 
6  feet  thick,  supposed  by  some  to  be  of  Roman  construction. 


JTalfXitfihjh  jnU 


Holyhead  Hartour. 
The  town  possesses  assembly-rooms  and  baths.  On  the 
rock  south  of  the  harbour  is  an  obelisk  erected  in  memory 
of  Captain  Skinner,  commander  of  the  steam  packet,  who 
in  1833  lost  his  life  by  being  washed  overboard.  About 
2  miles  from  the  town,  Pen-Caer-Gybi,  or  the  hill  of 
Uolyhead,  rises  perpendicularly  from  the  sea  to  the 
height  of  700  feet,  affording  a  fine  view  of  the  town  and 
harbour,  and  the  irregularities  of  the  rock-bound  coast. 
On  the  sides  of  the  hill  there  are  traces  of  an  exten- 
sive British  fortification,  and  on  the  summit  are  remains 
of  a  circular  building,  which  in  all  probability  was  a  Roman 
watch-tower.  The  inhabitants  are  chiefly  engaged  in  the 
coasting  trade  and  in  shipbuilding.  Holyhead  unites 
with  Beaumaris  in  returning  a  member  to  parliament. 
The  population  of  the  parliamentary  borough  in  1871 
was  8131 

HOLY  ISLAND,  or  Lindisfaene,  an  irregularly  shaped 
island  in  the  North  Sea,  10  miles  S.S.E.  of  Berwick,  and 
2  miles  from  the  coast  of  Northumberland,  in  which  county 
it  is  included.  It  is  joined  to  the  mainland  at  low  water 
l»y  flat  sands,  over  which  a  track,  mnrked  by  wooden  posts 


and  practicable  for  vehicles,  leads  to  the  island,  The  parish 
of  Holy  Island  includes  Fenham  and  Goswick  townships 
on  the  mainland,  and  had  in  1871  a  population  of  67G. 
The  area  of  the  island  is  about  1000  acres,  of  which 
about  400  are  under  cultivation,  producing  abundant  crops 
of  barley,  oats,  turnips,  carrots,  and  potatoes.  The  northern 
part  consists  chiefly  of  barren  sand-hills  on  which  rabbits 
and  eider-ducks  breed.  There  are  several  fresh  springs  on 
the  island,  and  in  the  north-east  is  a  late  of  6  acres.  Lime, 
quarried  and  burned  on  the  island,  is  exported  chieily  tc 
Dundee.  Four  vessels  are  engaged  in  the  trade.  Rabbits, 
fish,  cattle,  corn,  and  potatoes  are  also  exported.  At  the 
south-west  angle  is  the  little  fishing  village,  formerly  much 
larger,  which  is  now  a  favourite  summer  watering-place. 
Salmon,  cod,  haddocks,  crabs,  lobsters,  and  herrings  are 
the  principal  fish  taken.  There  are  two  churches  and  a 
national  school  on  the  island.  The  population  of  the  island 
proper  in  1871  was  553. 

Holy  Island  derives  its  name  from  a  monastery  fouudcJ  on  it  in 
635  by  Oswald,  king  of  Northumbria,  which,  after  being  plundered 
and  destroyed  by  the  Danes  in  the  three  preceding  centuries,  was 
restored  by  the  Normans  in  1082  as  a  cell  of  the  Benedictine 
monastery  at  Durham.  Its  ruins,  still  extensive  and  now  carefully 
preserved,  justify  Scott's  description  of  it  as  a  "  solemn,  huge,  and 
aark-red  pile."  Holy  Island  was  also  an  episcopal  see  (finally 
transferred  to  Durham),  of  which  St  Cuthbert  was  consecrated 
bishop  in  685.  The  castle,  situated  to  the  east  of  tlio  village,  on  a 
basaltic  rock  about  90  feet  high,  dates  from  a  very  early  period. 
In  1646  it  was  garrisoned  by  parliament,  and  in  1715  an  abortive 
attempt  was  made  by  two  Jacobites  to  hold  it  for  the  Pretender. 

HOLYOKE,  a  city  of  Hamden  county,  Massachusetts,  ia 
situated  on  the  west  bank  of  the  Connecticut  river,  crossed 
there  by  a  bridge,  and  on  the  Connecticut  River  railroad 
and  the  Holyoke  and  Westfield  branch  of  the  New  Haven 
and  Northampton  line,  8  miles  north  of  Springfield.  It  is 
well  supplied  with  schools  and  churches,  and  has  three 
hotels  and  a  public  library.  ^  It  was  a  small  village  until 
1849,  when  the  construction  of  a  dam  across  the  river 
supplied  it  with  water-power  for  its  manufactories,  which 
now  include  paper-mills,  cotton-mills  both  for  spinning  and 
weaving,  woollen-mills,  planing-mills,  a  flour-mill,  a  wire- 
mill,  and  machine  works.  Originally  the  village  was  a 
part  of  Springfield,  and  in  1786  it  was  incorporated  with 
West  Springfield  under  the  name  of  Ireland  parish.  It 
was  incorporated  into  a  town  in  1850,  and  in  1873  it  was 
made  a  city.  The  population  in  1870  was  10,733,  of 
whom  5490  were  foreigners. 

HOLY  WATER  (aqita  benedict  a,  lustralis,  exorcizata, 
aspersoria  or  aspersfonis,  ayiao-/i05,  vBwp  eiXoyias),  in 
Roman  Catholic  ritual,  is  a  specially  exorcized  and  conse- 
crated mixture  of  salt  and  water,  believed  to  possess,  when 
duly  sprinkled,  peculiar  potency  as  a  remedy  for  sickness, 
mental  or  bodily,  and  as  a  protection  to  property.  Accord- 
ing to  present  usage  prescribed  in  the  Missal,  it  is  prepared 
in  the  sacristy  on  Sunday  by  the  priest  who  is  to  cele- 
brate high  mass  (or  by  some  other  on  whom  the  duty  is 
devolved) :  robed  in  alb  and  superpelliceum  and  wearing 
his  stole,  he  first  exorcizes  the  salt  and  the  water  separately; 
next  he  -mixes  the  two  in  the  name  of  Father,  Son,  and 
Holy  Ghost ;  and  finally  he  pronounces  the  prayer  of  con- 
secration over  the  mixture.  Thereupon  he  assumes  his 
pluvial,  goes  to  the  altar,  and  takes  from  the  deacon  the 
aspergillum,  with  which  he  sprinkles  the  altar,  himself,  his 
assistants,  and  the  congregation,  meanwhile  repeating  the 
words  of  Ps.  li.  7.  The  faithful  who  desire  it  are  after- 
wards permitted  to  carry  a  supply  home  with  them  fo( 
application  to  the  sick  and  for  similar  purposes.  Holy  water 
is  solemnly  used,  qot  only  in  the  consecration  ot  sacred 
objects,  such  as  churches,  churchyards,  bells,  images,  vest- 
ments, and  the  like,  but  also  on  various  domestic  occasions 
such  as  marriages  and  funerals.  A  holy- water  etoup  is 
placed  at  every  church  door   and  the  faithful  arc  exT^ec'cd 
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to  make  use  of  it  both  on  entering  auJ  on  leaving  the 
biulding. 

Tho  present  Occidental  usago  with  regard  to  lioly  water  njinita 
of  being  traced  substantially,  without  a  break,  back  to  tlio  Carolin- 
gian  period.  In  the  pseudo-Isidorian  decretals,  Alexander,  bishop 
of  Rome  (c.  109  A.D.),  commenting  on  Hcb.  ix.  13,  is  represented 
as  a[ipliring  that  text  to  prove  the  purifying  power  of  consecrated 
salt  and  water;'  and  in  a  genuine  charge  to  his  clergy  Leo  IV. 
■(847  A.D.)  says,  "  Every  Lord's  day  before  mass  Moss  water  where- 
with the  people  may  be  sprinkled,  and  for  this  have  a  proper 
■vessel."  Hiucmar  of  Rheims  to  a  similar  injunction  adds  permis- 
Bion  to  ill  who  may  wish  to  carry  some  of  the  water  home  in  their 
own  clein  vessels,  and  sprinkle  it  "over  their  dwellings  and  fields 
and  vin  ^ards,  over  their  cattle  also  and  their  provender,  and  like- 
wise OV'  r  their  own  meat  and  drink."  In  Gratian  the  decree  runs 
— "We  bless  water  sprinkled  with  salt,  that  all  being  therewith 
besprinkled  may  bo  sanctified  and  purified.  Which  also  we  recom- 
mend to  be  done  by  all  priests."''  But  from  the  Ordo  Romanus 
(i.  42)  we  learn  that,  in  Rome,  if  not  elsewhere  in  the  West,  a 
peculiar  sacredncss  and  magical  efficacy  were  attributed,  to  bap- 
tismal water  at  least,  two  centuries  before  the  publication  of  the 
forged  decretals.  After  the  usual  consecration  of  the  font  on 
Easter  eve,  "the  whole  people,  whoever  wished,  took  a  blessing  in 
their  vessels  of  the  water  itself,  before  the  children  ^ere  baptized 
in  it,  to  sprinkle  about  their  houses  and  vineyards  and  fields  and 
fruits."  We  learn  from  Chrysostom  (De  Bapl.  Chr.)  that  in  the 
East  a  similar  custom  prevailed  even  in  his  time,  while  the  Apos- 
tolical Constitutions  (viii.  29)  show  that  at  a  somewhat  later  period 
(probably  in  the  5th  century)  it  had  become  usual  also  to  bless 
water  and  oil  without  any  reference  to  baptismal  uses.  An  indica- 
tion of  later  Oriental  practice  is  gathered  from  Theodore  Balsamon 
{c.  1200),  according  to  whom,  by  immemorial  custom,  holy  water 
was  in  his  day  consecrated  in  Greek  churches  at  the  beginning  of 
■every  lunar  month.  Thense  of  holy  water  at  the  church  door  can 
bo  traced  back  to  pre-Christian  practice,  both  Jewish  and  pagan. 
The  laver  in  front  of  the  altar  (Exod.  xxx.  lS-21)  in  the  old 
ritual  of  Israel  had  its  analogue  in  the  vessels  with  consecrated 
water  (irepijJ^ovT^pia  or  airo^liai>Tripm)  at  the  entrance  of  the  peribolos 
of  the  Greek  temple  ;  from  these  the  entrants  used  to  sprinkle 
themselves,  or  to  be  sprinkled  by  the  priests,  to  symbolize  the 
pnrity  required  of  those  who  sought  to  enter  the  sanctuary  of  God. 
There  is  evidence  that,  as  early  as  Tertulli.au  {De  Orat.,  11)  at  least, 
it  was  customary  to  place  outside  Christian  pkjes  of  worship  in 
the  atrium  [aUptov)  a  fouutain  or  cistern  of  water  {Kpriyrt,  <pii\ti, 
fppfap,  ^/jL^irrjs,  KO\v/j.$fioy,  Xfovrdptov,  nympliieum,  cantharus)  in 
■which  persons  about  to  enter  were  expected  to  wash  their  hands 
and  (perhaps)  also  the  face.  The  vessel  was  not  taken  into  the 
church  and  placed  near  the  entrance  of  the  nave  until  after  the  8th 
century.  It  is  not  evident  at  what  date  it  became  customary 
within  the  Christian  Church  to  mix  salt  with  the  water  employed 
for  sacramental  or  <|uasi-sacramental  purposes  ;  this  practice  also, 
however,  must  be  traced  to  pro-Christian  usage  (see  Iliad  i.  314  ; 
Aristoph.,  Pint.,  656  ;  and  cf.  Tzetzes,  Schol.  in  Lycoph.,  135 — ri 
■aKiKitv  KoX  6a\&(Tatov  vSup  KadaprtnuTcpov  (pvan  Tuy  •) AuKt'oir). 

HOLY  WEEK  (e^SSo/ias  neydKrj,  ayia.  or  Tuir  ayiiav, 
itjpo<j>ayia<;,  drpaKTo;,  also  r;/xe'f>ai  iradrjfi.aTm;  rj/xtpai  crravp- 
wa-i/iai ;  hebdoiiias  [or  sejitimana\  major,  sauda,  anihentica 
[i.e.,  canonizaia,  Du  Cange],  ultima,  jiosiiosa,  luctuosa,  nigra, 
inofficiosa,  mula^  erucis,  lamentationuht.,  i  ml  id  gent  ice),  in 
the  ecclesiastical  year  tlie  week  immediately  pieceding  that 
of  Easter.  The  earliest  allusiou  to  tlie  custom  of  marking 
this  w  eek  as  a  whole  with  special  observances  is  to  be  found 
ill  the  Apostolical  Constitiilions  (v.  18,  19),  dating  from  the 
latter  half  of  the  3d  century  a.d.  Abstinence  from  nine 
and  flesh  is  there  commanded  for  all  the  days,  while  for 
the  Friday  and  Saturday  an  absolute  fast  is  enjoined. 
Diouysius  Alexandiinus  also,  in  his  canonical  epistle  (2G0 
A.D.),  refers  to  the  .six  fasting  days  (1$  tCjv  >-i]a~ruwv  yixepai) 
in  a  manner  wldch  implies  that  the  observance  of  them  had 
rtlready  become  an  established  usago  in  his  time.  There  is 
some  doubt  about  the  genuineness  of  an  ordinance  attri- 
buted to  Constantine,  in  which  abstinence  from  public 
business  was  enforced  fur  the  seven  days  immediately  pre- 
ceding Easter  Sunday,  and  also  for  the  seven  which  follon  ed 
it ;  the  Codex  TkeoJosianns,  however,  is  explicit  in  ordering 

'  Nam  si  cinis  Aitulie  adspeisus  sanguine  popnlum  sanctificabat 
•tque  mundabal,  n  iilto  magis  aqua  sale  adspersa  ditinisqiie  jrecil  us 
«3crata  populuni  janctiticat  at^ue  muudat. 

,    '  Gratiaii.  De  Cots.,  t\.   iii.   c.   20;  Labbe,  Cnt.c,  viii.  37;  comp. 
italiut.  ^f/i.c.  d   vd.  lib    H-'jhtoi  !s  dc  Ecd.  biscipl.,  pp.  603-9. 


that  all  actions  at  law  diould  ceajC,  and  the  door.5  of  all 
courts  of  law  bo  closed  duiiiig  those  fifteen  days  (1.  ii.  tiL 
^iii.).  Of  the  particular  days  of  the  "great  week  "the 
earliest  to  emerge  into  special  prominence  was  naturally 
that  which  commemorated  the  supreme  crisis  of  the  passion; 
next  came  the  Rabbatum  Magnum  (Holy  Saturday  or 
Easter  Eve)  with  its  vigil,  which  in  the  early  church  was 
associated  with  au  expectation  that  the  second  ad\cnt  would 
occur  on  an  Easter  Sunday.  The  Dominica  Palmarum  or 
in  Palmis  (coprij  tCjv  fiatwy)  was,  as  we  learn  from  Chryso- 
Etom,  known  and  observed  under  that  name  in  his  day  ;  for 
the  fact  of  its  observance  in  tho  Western  Church,  however, 
probably  our  earliest  authority  is  the  Venerable  Bede. 
Maundy  Thursday  (17  /icyaAij  irefnmj,  feria  quinta  posclia:) 
is  referred  to  both  by  Chrysostom  and  by  Augustine  as 
having  been  iu  their  time  marked  by  a  general  and  solemn 
celebration  of  the  sacrament  of  the  supper;  the  latter  writer 
also  (Ep.  118,  Ad  Janutrinm)  alludes  to  a  partial  observ- 
ance of  the  pedilavium  or  footwashing  which  in  later  cen- 
turies became  the  most  conspicuous  feature  in  the  church 
services  of  the  day.  For  details  of  the  elaborate  ceremonial 
observed  in  the  Roman  Catholic  Church  during  this  week, 
reference  must  be  made  to  the  Missal  and  Breviary.  Id 
the  Eastern  Church  the  week  is  marked  by  similar  practicea, 
but  with  less  elaboration  and  differentiation  of  rite.  See 
also  Eastek  and  Good  Feiday. 

HOLYWELL  (Welsh,  Treffynnon,  the  town  of  the  well), 
a  parliamentary  borough  and  market-town  of  Flintshire. 
North  Wales,  is  beautifully  situated  on  an  eminence  near 
the  left  bank  of  the  estuary  of  the  Dee,  and  about  2  miles 
from  the  station  on  the  Chester  and  Holyhead  line,  17 
miles  from  Chester.  The  streets  are  irregular,  but  spacious 
and  well-paved,  while  m.any  of  the  buildings  are  substantial 
and  elegant,  and  give  the  town  an  air  of  prosperity  and 
opulence.  The  parish  church,  dedicated  to  St  Winifred, 
and  erected  in  1709,  but  retaining  some  columns  of  a 
more  ancient  structure,  is  a  plain  edifice  with  a  strong 
embattled  tower.  Near  the  railway  station  are  the  re- 
mains of  Basingwerk  abbey,  partly  Saxon  and  partly 
Earlj-  Pointed.  Of  the  old  fort  called  Basingwerk  castle 
scarcely  any  traces  now  remain.  Until  the  cummencement 
of  the  present  century  the  size  of  Holywell  was  incon- 
siderable, but  since  then  its  prosperity  has  been  uninter- 
ruptedly increasing,  owing  to  the  lead  quarries  and  the 
lead,  copper,  and  zinc  mines  of  the  vicinity.  The  town 
possesses  lead  smelting  works,  a  shot  manufactory,  and 
copper,  brass,  and  zinc  works.  The  population  of  the 
parliamentary  borough  in  1871  was  7901. 

The  well  of  St  Winifred,  from  vhich  the  town  takes  its  name, 

long  considcrol  one  of  the  wondei-s  of  Wales,  is  a  spring  of  water 

which  rushes  u]>  at  the  rate  of  21  tons  a  minute.     Its  temperature 

I  is  higher  than  that  of  ordinary  spring  water,  and  ^aric3  \ery  little, 

\  with  the  dill'crent  seasons.     The  stones  at  tlie  bottom  of  tho  well 

i  have  a  slightly  reddish  colouring  due  to  vegetable  substances,  a 

fact  which  doubtless  suggested  the  legend  according  to  which  the 

spring  gushed  up  on  the  spot  where  rested  tho  head  of  tho  virgin 

Winifred,  who  had   been  decapitated  by  a  lover  offended  at  her 

constancy  to  her  monastic  vows.     Tho  well  is  covered  by  a  fine 

Gothic  building  said  to  have  been  erected  by  Margaret,  countess  of 

Richmond,  niotiier  of  Henry  VII.,  l)ut  having  some  poriions  ^\hich 

are  of  earlier  date.     The  cxf^uisite  ch.tpcl  above  has  been  restored, 

and  is  used  for  public  service,    ifany  Roman  Catholics  still  visit  the 

well,  and  swinnning-baths  haie  been  erected  for  general  use. 

HOLZMINDEN,  the  chief  town  of  a  circle  in  the  duchy 
of  Brunswick,  Germany,  is  situated  on  the  right  bank  of 
tho  Wescr,  at  the  foot  of  the  Sollinger  mountains,  and  on 
the  railway  from  Krcionsen  to  Altenbeken,  50  miles  south- 
west of  Brunswick.  It  is  the  seat  of  a  circle  administration, 
of  a  circle  and  common  court,  aud  of  a  geueral  superin- 
tendent. Tho  educational  establishments  include  a  gym- 
na.  ium  and  an  architectural  school,  the  latter  attended  by 
upwards  of  1000  Bchjlars.     The  prorpcrity  of  tlis  town 
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/legends  cliiefiy  on  agriculture  and  the  manufacture  of 
iron  and  steel- wares,  but  weaving,  and  the  making  of 
-oottety  are  also  carried  on,  and  there  are  baryta  mills 
and  polishing-mills  for  sandstone.  By  means  of  the  Weser 
st  carries  on  a  lively  trade.  Holzminden  obtained  town 
rights  from  Count  Otto  of  Eberstein  in  1245.  In  UIO  it 
came  into  the  possession  of  Brunswick.  The  population 
in  1875  was  6887. 

HOMAGE  (from  homo,  through  the  Low  Latin  homina- 
ticum,  which  occurs  in  a  document  of  1035)  was  one  of 
the  ceremonies  used  in  the  granting  of  a  fief,  and  indicated 
the  submission  of  a  vassal  to  his  lord.  It  could  be  received 
only  by  the  suzerain  in  person.  With  head  uncovered  the 
vaspal  humbly  requested  to  be  allowed  to  enter  into  the 
feudal  relation  ;  he  then  laid  aside  his  sword  and  spurs, 
angirt  his  belt,  and  kneeling  before  his  lord  uttered  words 
to  this  effect : — "  I  become  your  man  from  this  day  forth, 
<nf  life  and  limb,  and  will  hold  faith  to  you  for  the  lands 
I  claim  to  hold  of  you."  Tiie  oath  of  fealty,  which  could 
be  received  by  prosy,  followed  the  act  of  homage  ;  then 
came  the  ceremony  of  investiture,  either  directly  on  the 
ground  or  by  the  delivery  of  a  turf,  a  handful  of  earth,  a 
stone,  or  some  other  symbolical  object.  Homage  was  done 
not  only  by  the  vassal  to  whom  feudal  lands  were  first 
granted  but  by  every  one  in  turn  by  whom  they  were  in- 
herited, since  they  were  not  granted  absolutely  but  only  on 
condition  of  military  and  other  service.  An  infant  might 
do  homage,  but  ho  did  not  thus  enter  into  full  possession 
•of  his  lands.  The  ceremony  was  of  a  preliminary  nature, 
aecuring  that  the  fief  would  not  be  alienated ;  but  the 
vassal  had  to  take  the  oath  of  fealty,  and  to  be  formally 
invested,  when  he  reached  his  majority.  The  obligations 
involved  in  the  act  of  homage  were  more  general  than  those 
■associated  with  the  oath  of  fealty,  but  they  provided  a 
strong  moral  sanction  for  more  specific  engagements.  They 
■essentially  resembled  the  obligations  undertaken  towards 
a  Teutonic  chief  by  the  members  of  his  "  comitatus  "  or 
"gefolge,"  one  of  the  institutions  from  which  feudalism 
•directly  sprang.  Besides  homagiuvi  li(ieiini,  there  was  a 
iind  of  homage  which  imposed  no  feudal  duty  ;  this  was 
■homagium  per  paragium,  such  as  the  dukes  of  Normandy 
rendered  to  the  kings  of  France,  and  as  the  dukes  of 
No'-mandy  received  from  the  dukes  of  Britanny.  The  act 
of  liege  homage  to  a  particular  lord  did  not  interfere  with 
the  vassal's  allegiance  as  a  subject  to  his  sovereign,  or  with 
his  duty  to  any  other  suzerain  of  whom  he  might  hold 
lands. 

HOMBERG,  WiLHELM  (1652  -1715),  an  eminent  natural 
philosopher,  born  at  Batavin,  January  8, 1652,  was  educated 
in  Holland,  studied  law  at  Jena  and  Leipsic,  and  became 
an  advocate  at  Magdeburg  in  1G74.  In  that  town  he 
interested  himself  in  botany  and  astronomy,  and  made  the 
acquaintance  of  Otto  von  Guericke,  under  whose  influence, 
renouncing  his  profession,  he  finally  devoted  himself  exclu- 
sively to  the  natural  sciences.  Having  travelled  in  Italy, 
France,  and  England,  and  profited  by  the  instructions  of 
the  anatomist  Graaf  in  Holland,  he  took  the  degree  of 
doctor  of  medicine  at  Wittemberg;  and,  after  visiting 
Germany,  Hungary,' Bohemia,  and  Sweden,  he  in  1685 
settled  in  Borne,  where  he  practised  physic  with  great 
sncces<!.  At  Paris,  whither  he  repaired  in  1C91,  he  was 
elected  a  member  of  the  Academy  of  Sciences,  and  became 
(1702)  teacher  of  pliysics  and  (1705)  pnvate  physician  to 
the  duko  of  Orleans.  He  died  at  Paris,  September  2^, 
1715.  In  1702  Homberg  discovered  boracic  acid,  termed 
at  first  the  sal  sedatimtm  JTombergi.,  the  true  nature  of 
which  was  ascertained  by  Bergman  in  1775.  What  is 
known  as  "  Romberg's  phosphorus  "  is  a  mixture  of  calcium 
chloride  and  lime,  which,  after  heating  in  a  sealed  tube 
■«nd   exposure   to   sunlight,  phosphoresces   in   the   dark. 


Numerous  treatises  by  Homberg,  chiefly  chemical,  were 
published  in  the  Eecueil  de  I'Acadtmie  des  Sciences,  1692, 
(tc.  See  ChaufiFepi^,  Bictionnaire,  and  Chemistry,  vol.  v. 
p.  461. 

HOMBURG-voR-DER-HoHE,  chief  town  of  the  circle  of 
Obertaunus  in  the  Wiesbaden  government  district  of  the 
Prussian  province  of  Hesse-Nassau,  is  prettily  situated  on  a 
small  stream  at  the  foot  of  a  spur  of  the  Taunus  mountains, 
about  1 1  miles  north  of  Frankfort-ou-the-Main,  with  which 
it  is  connected  by  raU.  Homburg  consists  of  an  old  and  a 
new  town,  the  latter,  founded  by  the  landgrave  Frederick  II., 
being  regular  and  well-built.  Besides  tlie  palatial  edifices 
erected  in  connexion  with  the  mineral  water-cure,  the  most 
important  buildings  are  the  theatre,  the  synagogue,  and  the 
various  churches,  schools,  and  benevolent  institutions.  On  a 
neighbouring  hill  stands  the  castle  of  the  former  landgraves, 
built  in  1680,  and  subsequently  enlarged  and  improved. 
The  White  Tower,  183  feet  in  height,  is  said  to  date  from 
Pioman  times,  and  certainly  existed  under  the  lords  of 
Eppstein,  who  held  the  district  in  the  12th  century.  Th^ 
castle  is  surrounded  by  extensive  grounds,  laid  out  in  the 
manner  of  an  English  park-  The  woollen  and  linen  manu- 
factures of  Homburg  are  unimportant,  the  prosperity  of 
the  town  being  almost  entirely  due  to  the  annual  influx 


1.  Synagogue. 

2.  Pathhaus  Tlatz. 

3.  rost-OfBcc. 

4.  Rcfonncd  Church. 

5.  HoraanCalhoUcChnrdi.    10.  Vlctoiia  Ilotcl, 


Plan  of  Homburg. 

6.  Hesse  Hotel. 

7.  Hotel  de  France. 

8.  Kutopo  Ilotcl. 

9.  Tliealie. 


11.  Four  Seasons  rioUll, 
1'2.  rncU-Ii  Churdl. 
1.1.  Kaiser  SprlnE. 
U.  Park  Uath  llousa 


of  visitors,  which  in  the  season  lasting  from  May  to  Octo- 
ber inclusive  averages  9000  or  10,000.  The  five  mineral 
springs  which  form  the  chief  attraction  to  strangers  are 
very  saline,  and  contain  a  considerable  proportion  of  car- 
bonate of  lime.  Their  use  is  beneficial  for  diseases  of  the 
stomach  and  intestines,  and  externally  for  diseases  of  the 
skin  and  rheumatism.  The  population  of  the  town  in 
1875,  including  the  garrison,  was  829-1. 

Horabiir^'  first  came  into  repute  ns  a  watciins-iil.ice  in  1S34,  aii.l 
owin"  to  its  gambling.t.ibles,  whicli  were  set  uii  soon  after,  it 
rapijly  became  one  of  the  favonrito  and  most  faaliionaMo  liealtb- 
resovts  of  the  Continent.  In  18J9  the  town  was  occur.ied  by 
Austrian  troops  for  the  purpose  of  enforcinfr  tlie  impciial  decree 
against  gambling  establishments,  but  immediately  on  their  willi- 
drawal  the  bank  was  again  opened,  and  pl.ay  continued  unchecked 
till  1872,  when  the  Prussian  Government  refused  to  renew  the  letLso 
for  gambling  purposes  which  then  expired.  As  the  capital  of  the 
former  landgraviato  of  Hessc-Ifomburg  the  town  shared  tlie  vicissi 
tudes  of  that  state. 

Seo  Schudt's  Homburg  vnd  seine  Umgchun(jc^\,  lltli  ed.,  1S75. 

HOilE,  Henrt.     See  Kames,  Lord. 

HOME,  John  (1722-1808),  a  Scottish  dramatic  poet, 
was  born  on  20th  September  1722  at  Leith,  where  his  father, 
Alexander  Home,  filled  the  office  of  town-clerk.  Ho  was 
educated  at  the  grammar  school  of  his  native  town,  and  al 
the  university  of  Edinburgh,  where  he  graduated  as  M.A. 
in  1742  Though  in  his  youth  he  was  distinguished  for 
vivacity,  and  showed  a  fondness  for  the  profession  of  arrai>, 


108 


H  O  M  — H  O  M 


he  nltimalcly  studied  divinity,  and  was  licensed  by  tho 
presbytery  of  Ediuburgh  in  1745.  In  the  same  year  ho 
joined  as  a  volunteer  against  the  Pretender,  and  was  taken 
prisoner  at  the  battle  of  Falkirk.  Along  with  many  others 
he  was  carried  to  the  castle  of  Doune,  from  which,  however, 
he  soon  c£Fccted  his  tscape.  In  July  1740  Homo  was  pre- 
sented to  the  parish  of  Athelstaneford  in  Haddington.'shire, 
vacant  by  tho  death  of  Robert  Blair,  the  author  of  Tlie 
Grave.  There  he  devoted  himself  to  dramatic  literature, 
and  his  first  production,  The  Tragedy  of  Agis,  was  finished 
in  1749.  He  took  it  to  London  and  submitted  it  to  Garrick 
foF  representation  at  Drury  Lane,  but  it  was  rejected  as 
unsuitable  for  the  stage.  Being  but  little  disappointed,  he 
projected  a  new  work,  and  having  heard  a  lady  sing  the 
ballad  of  Oil  Jlorice,  he  formed  the  idea  of  The  Tragedy  of 
Douglas,  which  after  five  years'  labour  he  completed,  and 
took  to  London  for  Gatrick's  opinion.  It  also  was  rejected, 
but  on  his  return  to  Edinburgh  his  friends  resolved  that  it 
should  bo  brought  out  in  that  city,  where  it  met  with  ovcl:- 
wheluiing  success,  in  spite  of  the  opposition  of  the  clergy, 
who  suspended  one  member  of  the  presbytery  for  a  month 
for  having  attended  its  representation.  As  the  author  of 
the  tragedy  might  count  on  being  dealt  with  yet  more 
severely.  Home  resigned  his  charge  in  1757,  and  shortly 
afterwards  he  was  appointed  lecturer  in  a  Presbyterian 
chapel  in  Silver  Street,  London.  In  1758  he  became 
private  secretary  to  Lord  Bute,  then  secretary  of  state ; 
and  three  years  later  his  patron's  influence  procured  him  n 
pension  of  .£.300  per  annum.  A  Letter  from  a  lilaeksmith 
to  the  Ministers  and  Elders  of  the  Church  of  Scotland,  in 
which  tho  manner  of  public  worship  in  that  church  is  con- 
sidered, published  in  1759,  has  been  attributed  to  his  pen. 
In  17C0  Home  brought  out  another  tragedy.  The  Siege  of 
A<i>uleia,  which  was  put  on  the  stage,  Garrick  taking  the 
part  of  .^milius.  In  1763  he  was  appointed  to  the  sinecure 
office  of  conservator  of  Scots  privileges  at  Carapvere.  In 
17G9  Home's  tragedy  of  The  Fatal  Discovery  had  a  run  of 
nine  nights;  Alonzo  also  (1773)  had  fair  success  in  tho 
representation  ;  but  his  last  tragedy,  Alfred  (1778),  was  so 
coolly  received  that  he  gave  up  writing  for  the  stage. 
From  1767  he  resided  either  at  Edinburgh  or  at  a  villa 
which  he  built  at  KildufF  near  his  former  parish.  It 
was  at  this  time  that  he  wrote  his  History  of  the  Rebellion 
of  1745,  which  appeared  in  1802.  Home  died  at  Mer- 
chiston  Bank,  near  Edinburgh,  in  1808,  in  his  eighty-sixth 
year.  He  was  a  man  of  great  amiability  of  character, 
and  numbered  among  his  friends  most  of  the  Scottish 
literati  of  the  last  century.  His  writings,  while  they  dis- 
play fervid  feeling,  and  have  less  artificiality  than  the  works 
of  the  poets  of  his  time,  are  now,  with  the  exception  of 
Douglas,  comparatively  little  known. 

The  works  of  Home  were  collected  and  published  by  Henry 
Mackenzie  iu  1822  (3  vols.  8vo),  but  several  of  his  smaller  poems 
seem  to  have  escaped  the  editor's  observation.  These  ore — "The 
Fate  of  Caes.ir,"  "Verses  upon  Inveraray,"  "  Epistle  to  the  Eirl  of 
Eglintoun,"  "  Prologue  oq  the  Birthday  of  the  Prince  of  Wales, 
1759,"  and  several  "  Epigrams,"  which  are  printed  in  vol.  ii.  of 
Original  Poeins  by  Scottish  Gentlemen,  17G2. 

HOMEL,  or  Gomel,  a  town  of  Russii?  in  Europe,  in  the 
jgovernment  of  Mohileff,  132  miles  S.  of  Mohile.1",  on  the 
Highway  to  Tchernigoff,  and  on  the  right  oank  of  the  Sosh, 
which  joins  tho  Dnieper  about  45  miles  further  down.  It 
is  a  place  of  considerable  importance,  possessing  (according 
to  the  St  Petersburg  Calendar  for  1878)  a  population  of 
13,030,  the  suburb  of  Bielitsa  being  included.  Jlost  of 
the  houses  are  of  wood,  but  there  are  a  good  number  of 
churches,  several  hospitals,  and  public  schools.  Three  of 
the  Orthodox  churches  were  built  by  RumantzeB",  who  lies 
buried  in  St  Peter's.  The  sugar-refineries  are  the  most  im- 
portant of  tho  industrial  establishments.  A  good  trade  is 
carried  on  i"  the  agricultural  produce  of  the  surrounding 


district,  partly  with  Warsaw  and  partly  with  Rigi.  Id 
1860,  when  the  population  amounted  to  13,659,  there  were 
3637  Piaskoluiks  (separatists)  and  6518  Jews. 

Homel,  which  appears  in  the  older  documents  as  Oomie  or  Goini 
and  Com,  ia  mentioned  for  the  first  time  in  1142,  uhcu  it  belonged 
to  tlie  Tcheniigolf  piincin-olity.  The  first  iuliahitants  were  Rodi- 
niitchians.  In  the  12lh  cintiiry  we  find  Izyaslalf  Daviditch 
taking  refuge  at  Homel  on  his  expulsion  from  Kiclf.  Along  with 
TehirnigofT  the  town  passed  under  the  power  of  Lithuania  ;  but  in 
the  IStli  century  Simeon,  son  of  John  of  JlozliaisV,  to  wliom  it  had 
been  entrusted  by  King  Alex.inder,  entered  the  service  of  John  111. 
of  JIoscow,  and  it  was  not  till  1537  that  it  was  recov.-re.l  for  Sigis- 
mund  Augustus  by  Prince  KadziviU  and  a  body  of  Crim  Tatars. 
The  bailiwick  was  granted  to  the  Polish  grandees;  and  by  the  last 
of  these— Prince  Tcharovizhski— a  strong  oaken  castle  was  erected. 
In  ICIS  the  town  suflTered  from  the  invasion  of  Bogudan  Khmel- 
nilzki,  who  put  to  death  1500  Roman  Catholics  and  Jews.  In  1655 
it  passed  voluntarily  to  tho  fide  of  the  insurgent  Cossacks,  but  at 
the  peace  of  AndrusolT  it  remained  with  Poland.  It  was  not  incor- 
porated with  White  Russia  till  the  reign  of  Catherine  II.,  who 
assigned  it  to  Field-Marshal  Rumantzclf  Zadunaiski.  In  1834  it  was 
purcha-sed  by  Prince  Paskevitch,  and  in  1852  it  was  made  the  chief 
town  of  a  district, 

HOMER  (Ofj.Tjpo^)  was  by  the  general  consent  of  anti- 
quity the  first  and  greatest  of  poets.  Many  o!  the  works 
once  attributed  to  him  are  lost ;  those  which  remain  are 
the  two.great  epics,  the  Iliad  ani  the  Odyssey,  about  thirty 
Hymns,  a  mock  epic  (the  Battle  of  the  Frogs  and  if  ice),  and 
some  pieces  of  a  few  lines  each  (the  so-called  F.plgrams). 

Ancient  Accounts  of  Homer. — Of  the  date  of  Homer  pro- 
bably no  record,  real  or  pretended,  ever  existed.  Herodotus 
(ii.  55)  maintains  that  Hesiod  and  Homer  lived  not  more 
than  400  years  before  his  own  time,  consequeutly  not  much 
before  800  b.c.  From  the  controversial  tone  in  which  ho 
expresses  himself  it  is  evident  that  others  had  made  Homer 
more  ancient ;  and  accordingly  the  dates  given  by  later 
authorities,  though  very  various,  generally  fall  within  the 
10th  and  11th  centuries  cc.  It  is  needless  to  go  into  tho 
questions  raised  by  these  statements,  none  of  which  has 
any  claim  to  the  character  of  external  evidence.' 

Tho  extant  lives  of  Homer  (edited  in  Westermanns 
Vitarum  Scriptorcs  Graei  minores)  are  eight  in  number, 
including  the  piece  called  tho  Contest  of  Ilesiod  and  Homer. 
The  longest  is  written  in  the  Ionic  dialect,  and  bears  the 
name  of  Herodotus,  but  is  certainly  spurious.  According 
to  Joh.  Schmidt  (in  the  Dissertationes  jdiUotogic-v  Hulenses, 
vol.  ii.  pp.  97-219),  it  belongs  to  the  time  which  was  fruit- 
ful beyond  all  others  in  literary  forgcrie.s,  viz.,  the  2d  cen- 
tury of  our  era.  Tho  other  lives  are  probably  not  more 
ancient.  They  contain  a  strange  medley,  ranging  from  the 
simplest  outgrowth  of  popular  fancy  to  the  frigid  inventions 
of  the  age  which  would  not  confess  itself  ignorant  of  the 
name  of  Hecuba's  mother.  Thus  the  story  that  Homer 
was  the  son  of  the  Jfeles  (the  river  on  which  Smyrna  is 
situated)  and  the  nymph  Critheis  is  evidently  a  local 
legend.  Another  story  of  a  primitive  cast  describes  the 
manner  of  Homer's  deatli  in  the  island  of  los.  Seeing 
some  young  fishermen  on  the  beach  with  their  nets,  he 
asked  tiiem — 

"  Fishermen  sprung  of  Arcadia,  have  we  aught !" 

To  which  they  answered  in  a  riddle — 
"  What  wo  caught  we  left  behind. 
What  we  caught  not  wc  bear  with  us." 

Homer  could  not  explain  this,  and  then  he  remembereil 
an  oracle  which  had  told  him  to  beware  of  the  young  men's 
riddle.  He  wrote  an  epitaph  for  himself,  and  died  on  the 
third  day  after.  This  story  comes  from  a  lost  work  of 
Aristotle.  On  the  other  hand,  when  we  are  told  in  the 
Herodoteanlife  that  Critheis  was  a  daughter  of  Jlelanopus, 
one  of  the  colonists  who  came  to  Cyme  from  Magnesia,  that 
being  found  to  be  with  child  she  was  sent  with  the  fresh 


'  See  Laucr,  Gesch.  dcr  Ifomer.  Pocsie,  pp.  115-30;  SeDoebusch, 
Uumcrica  tli^scrtaiio  posterior,  p.  77. 
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colony  that  founded  Smyrna,  tUat  she  there  brought  forth 
,  Homer  on  the  banks  of  the  Males,  whence  ho  was  called 
Melesigenes, — in  this  form  of  the  story  it  is  easy  to  recog- 
nize the  hand  of  the  critic.  There  is  an  evident  desire  to 
get  rid  of  the  primitive  supernatural  element,  and  also  to 
reconcile  the  claims  of  two  cities,  Cyme  and  Smyrna,  to 
the  envied  distinction  of  giving  birth  to  Homer.  There 
are  other  incidents  in  the  Herodotean  life  which  seem  de- 
vised merely  to  fit  certain  of  the  minor  characters  in  the 
Homeric  poems.  Phemius,  wo  are  told,  was  a  schoolmaster 
of  Smyrna,  who  was  kind  to  the  young  Melesigenes,  and 
was  accordingly  immortalized  as  the  singer  in  the  Udyssey ; 
the  original  of  Mentor  was  a  man  of  Ithaca,  who  entertained 
Homer  and  tended  him  in  illness ;  and  so  on. 

The  cliief  value  of  these  "Lives,"  and  especially  of 
the  Herodotean  life,  lies  in  the  curious  short  poems  which 
they  have  preserved.  These  poems  are  the  Epigrams  which 
used  to  be  printed  at  the  end  of  Homer,  but  are  banished 
by  the  somewhat  inconvenient  purism  of  modern  editors. 
One  of  them  (Epigr.  iv.)  is  put  in  the  mouth  of  a  native 
of  "jEoliau  Smyrna,"  whose  poetical  aid  has  been  spurned 
by  the  people  of  Cyme,  and  who  is  accordingly  departing 
to  some  other  city.  Epigr.  vi.  is  a  prayer  to  Poseidon  for 
safe  arrival  at  Erythroe  ;  Epigr.  vii.  describes  the  rocky 
soil  of  that  place.  Tliere  is  also  an  Epigram  addressed  to 
the  people  of  Neontelchos  (Epigr.  i.),  and  another  which" 
brings  in  the  pine  woods  of  Mount  Ida  and  the  iron-mines 
of  that  district  (Epigr.  %.).  Besides  these  pieces,  the 
interest  of  which  is  topographical,  there  is  an  interesting 
little  poem  addressed  to  potters,  beginning — 

"  If  you  give  mo  hire  I  will  sing,  0  potters,' 
and  another  called  'Eip£cn<Lvrj,  which,  according  to  the 
author  of  the  life,  was  sung  by  the  children  in  Samos 
when  they  went  round  begging  at  the  festival  of  Apollo; 
nlso  certain  verses  addressed  to  sailors  (viii.,  ix.),  to 
a  goat-herd  (xi.),  &c.  All  these  short  poems  have  a 
common  character.  They  are  "  rhymes  "  such  as  every 
country  possesses  in  greater  or  less  number,  treasured 
by  the  people  as  a  kind  of  proverbs.  Some  of  them  may 
be  fragments  of  longer  poems,  but  they  are  certainly  not 
the  work  of  any  one  poet.  The  circumstance  that  they  are 
ascribed  to  Homer  merely  shows  that  his  name  had  gained 
such  a  hold  on  the  imagination  of  the  Ionian  and  iEolian 
Greeks  as  to  draw  to  itself  all  ancient  and  popular  verse. 

Such  being  the  true  character  of  the  Epigrams,  it  follows 
that,  so  far  from  being  "  occasional  verses,"  suggested  by 
moments  in  Homer's  life,  they  are  really  the  original  docu- 
ments, to  which  the  narrative  was  afterwards  adjusted. 
Even  the  leading  -incident  of  the  Herodotean  life — the 
birth  of  Homer  at  Smyrna — may  have  been  originally 
derived  from  Epigr.  iv.  Tiie  epithet  "yEolian"  indicates 
high  antiquity  ;  for  Smyrna  (according  to  Herodotus)  was 
lost  by  the  .^olians  about  C88  B.C.  Similarly,  the  claim 
of  Cyme  was  doubtless  supported  (not  quite  so  logically) 
by  the  mention  of  that  place  in  Epigr.  iv.  and  i. 

The  same  line  of  argument  may  be  extended  to  the 
Hymns,  and  even  to  some  of  the  lost  works  of  the  "  Cyclic" 
poets  ;  with  the  result  of  making  it  probable  that  most  of 
the  traditions  about  Homer  rest  ultimately  on  poems  com- 
inonly  ascribed  to  him.     Thus — 

1.  The  hymn  to  the  Delian  .\pollo  ends  with  an  address 
of  the  poet  to  his  audience.  When  any  stranger  comes  and 
asks  who  is  the  sweetest  singer,  they  are  to  answer  with 
one  voice,  the  "  blind  man  that  dwells  in  rocky  Chios  ;  his 
-songs  deserve  the  prize  for  all  time  to  come."  Thucydidos, 
•>vbo  quotes  this  passage  to  show  the  ancient  character  of 
the  Delian  festival,  seems  to  have  no  doubt  of  the  Homeric 
authorship  of  the  hymn.  Hence  we  may  most  naturally 
account  for  the  belief  that  Homer  was  a  Chian.  That  it 
was  a  general  belief  is  shown  by  a  passage  (interestms  as 


the   earliest   express   quotation   from   Homer)   in    which 
Simonides  calls  him  simply  tlie  "  man  of  Chios"  (tr.  35);  — 

*£;/  Se  t))  KaWiurov  Xios  ttiirtv  &vrip, 
Oirj  Tffp  ^uWuy  ycffrj,  Toiri  5e  Kal  avipwv. 

It  was  also  supported  by  the  Chian  family  or  gch3  t)f 
Homerids,  of  whom  more  will  be  said  hereafter. 

2.  The  Margiles — u  humorous  poem  which  kept  its 
ground  as  the  reputed  work  of  Homer  down  to  the  time 
of  Aristotle — began  with  the  words,  "There  came  to 
Colophon  an  old  man,  a  divine  singer,  servant  of  the  Muses 
and  Apollo."  Hence  doubtless  the  claim  of  Colophon  to 
1)0  the  native  city  of  Homer — a  claim  su))ported  in  tho 
early  times  of  Homeric  learning  by  tlie  Colouhonian  poet 
and  grammarian  Antimachus. 

.3.  The  poem  called  the  Cypria  was  said  to  have  been 
given  by  flomer  to  Stasinus  of  Cyprus  as  a  daughter's 
dowry.  The  connexion  with  Cyprus  appears  further  in  the 
predominance  given  in  the  poem  to  Aphrodite.  From  the 
argument  preserved  by  Proclus  it  is  evident  that  Aphrodite 
held  the  same  place  in  the  Cypria  which  Athene  has  in' 
the  Odyssey. 

4.  The  Little  Iliad  and  the  Phocais,  according  to  the 
Herodotean  life,  were  composed  by  Homer  when  he  lived 
at  Phociea  with  a  certain  Thestdrides,  who  carried  them 
off  to  Ci'.ios  and  there  gained  fame  by  reciting  them  as  his 
own.     The  name  Thestorides  occurs  in  Epigr.  v. 

These  indications  make  it  probable  that  the  stories  con- 
necting Homer  with  different  cities  and  islands  do  not  rest 
upon  any  better  foundation  than  supposed  allusions  in 
poems,  none  of  which,  to  all  appearance,  can  make  gox)d 
the  claim  to  Homeric  authorship.  And  this  result  is  con- 
firmed by  the  want  of  positive  authority  in  favour  of  any 
one  version.  The  number  of  opinions  is  proverbial,  and 
most  of  them  are  supported  by  relatively  ancient  testimony.! 

It  is  plain  that  the  contention  for  Homer  began  at  a 
time  when  his  real  history  had  been  lost.  And  since  the! 
inevitable  kgend  found  no  clue  in  tho  Iliad  and  Odyssey,  it) 
was  driven  to  seek  for  one  in  poems  of  secondary  value. 

A  singular  exception  is  formed  by  Miletus,  one  of  the' 
greatest  of  Ionian  cities,  for  which  no  legend  claims  even^ 
a  visit  from  Homer.  Yet  Arctinus  of  Miletus  is  said  to' 
have  been  a  "disciple  of  Homer,"  and  his  .£tkiopis  was  a 
continuation  of  the  Iliad.  Another  equally  exceptional 
fact  is  that  no  poem  of  Arctinus  is  ever  ascribed  to  Homer. 
Are  we  to  suppose  that  the  authorship  of  the  poems  of 
Arctinus  never  fell  into  doubt  1  If  so,  it  is  a  confirmation, 
from  the  negative  side,  of  the  theory  advanced  above,  viz., 
that  the  stories  of  Homer's  connexion  with  different  places 
are  suggested  for  the  most  part  by  the  poems  which  came 
to  be  assigned  to  him  in  popular  belief. 

Recitation  of  the  Poems.— TYy^  recitation  of  epic  poetry 
was  called  in  historical  times  "  rhapsody  "  (pai/'wSi'a).  Tha 
word  pai/'oiSo's  is  post-Homeric,  but  occurs  in  Pindar,  who 
gives  two  different  explanations  of  it — "singer  of  stitched 
verse"  (pa-mZv  liriwv  aoiSoO,  and  "singer  with  the  wand" 
(po/3Sos).  Of  these  the  first  is  etymologically  correct 
(except  that  it  should  rather  be  "  stitcher  of  verse  ");  the 
second  agrees  with  the  fact,  for  which  there  is  early  evi- 
dence, that  the  reciter  was  accustomed  to  hold  a  wand  ia 
his  hand— perhaps,  like  the  sceptre  in  the  Homeria 
assembly,  as  a  symbol  of  the  right  to  a  hearing.^ 

The  first  notice  of  rhapsody  meets  us  at  Sicyon,  in  the 
reign  of  Clisthenes  (600-560  B.C.),  who,  as  Herodotus  tells 
us  (v.  67),  "put  down  the  rhapsodists  on  account  of  the 
poems  of  Homer,  because  they  are  all  about  Argos  and  the 
Argives."  This  description  applies  very  well  to  the  Iliad, 
in  which  Argos  and  Argives  occur  on  almost  every  page. 
It  may  have  suited  the  Thebaid  still  better,  but  there  is  no 

»  Compare  the  branch  of  mjTtle  -at  an  Alh^T\i''n  fea.<:t  (Aristoph.i 
.V«4.,  1364). 
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need  to  understand  it  only  of  that  poem,  as  Mr  Grote  does 
(Part  L  c.  21).  In  any  case  the  incident  shows  that  the 
poems  of  the  Ionic  Homer  had  gained  in  the  6th  century 
B.C.,  and  in  the  Doric  parts  of  the  Peloponnesus,  the  ascend- 
ency, the  national  importance,  and  the  almost  canonical 
character  •tthich  they  ever  afterwards  retained.^ 

At  Athens  there  was  a  law  that  the  Homeric  poems 
should  be  recited  (pai/'wSatrSat)  on  every  occasion  of  the 
Panathense:!.  This  law  is  appealed  to  as  an  especial  glory 
of  Athens  by  the  orator  Lycargus  (Leocr.,  102).  Perhaps 
therefore  the  custom  of  'public  recitation  was  exceptional, 
and  unfortunately  we  do  not  know  when  or  by  whom  it 
was  introduced.  The  Platonic  dialogue  Hipparehiis  attri- 
butes it  to  Hipparchus,  son  of  Pisistratus.  This,  however, 
b  part  of  the  historical  myth,  in  the  Platonic  style,  of  which 
the  dialogue  mainly  consists.  The  choice  of  a  member  of 
the  tyrant  family  as  the  type  of  an  enlightened  despot  was 
evidently  made,  not  on  grounds  of  evidence,  but  merely  as  a 
sign  of  reaction  against  popular  sentiment.  Moreover,  the 
author  of  the  dialogue  makes  (perhaps  wilfully)  all  the 
historical  mistakes  which  Thucydides  notices  in  a  well- 
known  passage  (vL  54-59).  In  one  point,  however,  his 
testimony  is  valuable.  He  tells  us  that  the  law  required 
the  rhapsodists  to  recite  "  taking  each  other  up  in  order 
(c$  vwoXiJ^tMS  £^£^^9),  as  they  still  do."  This  recurs  in  a 
different  form  in  ths  statement  of  Diogenes  Laertius  (i.  2, 
57)  that  Solon  made  a  law  that  the  poems  should  be  recited 
"with  prompting"  (so  we  must  understand  e$  vro/SoX^s). 
The  question  as  between  Solon  and  Hipparchus  cannot  ba 
aeltled ;  but  it  is  at  least  clear  that  a  due  order  of  recita- 
tion was  secured  by  the  presence  of  a  person  charged  to 
give  the  rhapsodists  their  cue  (iitrofiaWeiv).  It  was  neces- 
sary, of  course,  to  divide  the  poem  to  be  recited  into  parts, 
^nd  to  compel  e:.ch  contending  rhapsodist  to  take  the  part 
asHigned  to  him.  Otherwise  they  would  choose  favourite 
or  fihow  passages. 

The  practice  of  poets  or  rhapsodists  (we  cannot  always 
tell  which)  contending  for  the  prize  at  the  great  religious 
festivals  is  of  considerable  antiquity,  though  apparently 
post-Homeric.  It  is  brought  vividly  beforeus  in  the  Hymn 
to  Apello  (see  the  passage  mentioned  above),  and  in  two 
Hymns  to  Aphrodite  (v.  and  ii.).  The  latter  of  these  may 
evidently  be  taken  to  belong  to  Salamis  in  Cyprus  and  the 
festival  of  the  Cyprian  Aphrodite,  in  the  same  way  that 
the  hymn  to  Apollo  belongs  to  Delos  and  the  Delian 
gathering.  The  germ  of  such  contests  may,  however,  ba 
found  in  the  story  of  Thamyris,  the  Thracian  singer,  who 
boasted  that  he  could  conquer  even  the  Muses  in  song 
(//.  ii.  594/-.). 

Much  has  been  made  in  this  part  of  the  subject  of  a 
family  or  clan  (ytvos)  of  Homeridse  in  the  island  of  Chios. 
On  the  one  hand,  it  seemed  to  follow  from  the  existence  of 
such  a  family  that  Homer  is  a  mere  "  eponymus,"  or  mythi- 
cal ancestor ;  on  the  other  hand,  it  became  easy  to  imagine 
the  Homeric  poems  handed  down  orally  in  a  family  whose 
hereditary  occupation  it  was  to  recite  them,  possibly  to  add 
new  episodes  from  time  to  time,  or  to  combine  their 
materials  in  new  ways,  as  their  poetical  gifts  permitted. 
But,  although  there  is  no  reason  to  doubt  the  existence  of  a 
family  of  "  Homeridse,"  it  is  far  from  certain  that  they  had 
anything  to  do  with  Homeric  poetry.  The  word  occurs 
first  in  Pindar  (Kern.  2,  2),  who  applies  it  to  the  rhapso- 
dists ('0/x>7pi'Sai  paTTTwv  i-rftov  doiSoi).  On  this  a  Eiholiast 
says  that  "  Homeridx  "  denoted  originally  the  descendants 
of  Homer,  who  sang  his  poems  in  succession,  but  afterwards 
the  rhapsodists  who  did  not  claim  descent  from  him.     He 

'  We  may  compare  the  exclamation  of  the  Spartan  envoys  to  Hiero, 
4  K«  »»<7'  oiVu(«<>'  '  nt\i)ir/5>|j  'Ayafit'^ifuy,  kc, — ehowlng  that  the 
glories  of  the  early  Ach^an  empire,  with  Homer  for  its  vatu  utcer, 
were  adopted  without  reserve  by  the  Dorian  conquerors. 


adds  that  there  Was  a  Tamoua  rhapsodist,  Cynxthus  t>S 
Chios,  who  was  said  to  be  the  author  of  the  Hymn  to 
Apollo,  and  to  have  first  recited  Homer  at  Syracuse  about 
the  C9th  Olympiad.  Nothing  here  connects  the  Homeridae' 
with  Chios.  Our  knowledge  of  Chian  Honierida>  comes. 
chiefly  from  the  lexicon  of  Harpocration,  where  we  are  tol4 
that  Acusilaus  and  Hellanicus  said  that  they  were  so  called 
from  the  poet,  but  that  Seleucus  pronounced  this  to  be  aa 
error.  Strabo,  also,  says  that  the  Chians  put  forward  the- 
Homeridae  as  an  argument  in  support  of  their  claim  to- 
Homer.  These  Homeridre,  then,  belonged  to  Chios,  buk 
there  is  no  indication  of  their  being  rhapsodists.  On  th& 
contrary,  Plato  uses  the  word  to  include  interpreters  anA 
admirers — in  short,  the  whole  "  spiritual  kindred  "—of 
Homer  {Rep.,  599  E ;  Phcedr.,  252  B  ;  Ion,  .=530  D).  And 
although  we  hear  of  "descendants  of  Creophylus"  as  in 
possession  of  the  Homeric  poems,  there  is  no  similar  storj 
about  descendants  of  Homer  himself.  Such  is  the  evi 
dence  on  which  so  mauy  inferences  are  based. 

The  result  of  the  notices  now  collected  is  to  show 
that  the  early  history  of  epic  recitation  consists  of  (1/ 
passages  in  the  Homeric  hymns  showing  that  poets  con- 
tended for  the  prize  at  the  great  festivals,  (2)  the  passing 
mention  in  Herodotus  of  rhapsodists  at  Sicyon,  and  (3i  a. 
law  at  Athens,  of  unknown  date,^  regulating  the  recitation 
at  the  Panathensea.  Let  us  now  compare  these  data  with 
the  account  given  in  the  Homeric  poems.  The  word 
"rhapsode"  does  not  yet  exist;  we  hear  only  of  the 
"  singer "  (aoiSo's),  who  does  not  carry  a  wand  or  laurel- 
branch,  but  the  lyre  {<j)6pfuy$),  with  which  he  accompanies 
his  "song."  In  the  Iliad  evea  the  epic  "singer"  is  not 
met  with,  but  AchilLes  himself  sings  the  stories  of  heroes 
(xXca  avSpuiv)  in  his  tent,  and  Patroclus  is  waiting  appar- 
ently to  take  up  the  song  in  his  turn  (//.  ix.  191).  Agaia 
we  do  not  hear  of  poetical  contests  (except  in  the  story  of 
Thamyris  already  mentioned)  or  of  recitation  of  epic  poetry 
at  festivals.  The  Odyssey  gives  us  pictures  of  two  great 
houses,  in  Ithaca  and  in  Phaeacia ;  and  each  has  its  singer. 
The  song  is  on  a  subject  taken  from  the  Trojan  war,  at 
some  point  chosen  by  the  singer  himself,  or  by  his  hearers. 
Thus  Phemius  pleases  the  suitors  by  singing  of  the  cala- 
mitous return  of  the  Greeks  ;  Demodocus  sings  of  a  quarrel 
between  Ulysses  and  Achilles,  and  then,  on  being  asked 
to  change  the- theme,  of  the  wooden  horse  and  the  capture 
of  Troy. 

It  may  be  granted  that  the  author  of  the.  Odyssey 
can  hardly  have  been  just  such  a  singer  as  he  himself 
describes.  The  songs  of  Phemius  and  Demodocus  are  too> 
short,  and  have  too  much  the  character  of  improvisations. 
Nor  is  it  necessary  to  suppose  that  epic  poetry,  at  the  time- 
to  which  the  picture  in  the  Odyssey  belongs,  was  confined 
to  the  one  tj'pe  represented  Yet  in  several  respects  the 
conditions  under  which  the  singer  finds  himself  In  the  house- 
of  a  chief  like  Odysseus  or  Alcinous  are  more  in  harniony- 
with  the  character  of  Homeric  poetry  than  those  of  the- 
later  rhapsodic  contests.  The  subdivision  of  a  poem  like 
the  Iliad  or  Odyssey  among  different  and  necessarily- 
unequal  oerformers  must  have  been  injurious  to  the  effect. 
The  highly  theatrical  manner  of  recitation  which  was. 
fostered  by  the  spirit  of  competition,  and  by  the  example 
of  the  stage,  cannot  have  done  justice  to  the  even  move- 
ment of  the  epic  style.  It  is  not  certain  indeed  that  the 
practice  of  reciting  a  long  poem  by  the  agency  of  several 
competitors  was  ancient,  or  that  it  prevailed  elsewhere  than. 
at  Athens;  but  as  rhapsodists  were  numerous,  andjjopular 
favour  throughout  Greece  became  more  and  more  coiifftied! 
to  one  or  two  great  works,  it  must  have  become  almost  a- 

"  For  the  assertions  of  the  Platonic  HipparchuB  and  of  Diogenes. 
Laertius  are  contradictory.  The  orators  Lycurgus  and  Isocrates  giro 
no  dp.te.      The  question  is  c-omvii  '^leJ  by  \m  stories  about  Fisistratttt- 
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necessity.  That  it  was  the  mode  of  iceltatlou  contcuipIateJ 
by  the  author  of  the  Iliad  or  Odyss>'y  it  is  impossible  to 
believe. 

The  difference  made  by  substituting  the  wand  or  branch 
of  laurel  for  the  lyre  of  the  Homeric  singer  is  a  slighter 
one,  though  not  without  signifioai.ce.  The  recitation  of  the 
Hesiodic  poems  was  from  the  first  unaccompanied  by  the 
lyre,'  i.e.,  they  were  confessedly  said,  not  sung  ;  and  it  was 
natural  that  the  example  should  be  extended  to  Homer. 
For  it  is  difficult  to  believe  that  the  Homeric  poems 
were  ever  "  sung  "  in  the  strict  sense  of  the  word.  ^Ye 
can  only  suj.pose  that  the  lyre  in  the  hands  of  the  epic 
poet  or  reciter  was  in  reality  a  piece  of  convention,  a 
"survival"  from  the  stage  in  which  narrative  poetry  had 
a  lyrical  character.  Probably  the  poets  of  the  Homeric 
Bchool — that  which  dealt  with  war  and  adventure — were 
the  genuine  descenlants  of  minstrels  whose  "lays"  or 
"ballads  "  were  the  amusement  of  the  feasts  in  an  earlier 
heroic  age  ;  whereas  the  Hesiodic  compositions  were  non- 
lyrical  from  the  first,  and  were  only  in  verse  because  that 
was  the  universal  form  of  literature. 

It  seems,  then,  that  if  we  imagine  Homer  as  a  singer  in 
a  royal  house  of  the  Homeric  age,  but  with  more  freedom 
regardipg  the  limits  of  his  subject,  and  a  more  tranquil 
audience  than  is  allowed  him  in  the  rapid  movement  of 
tlie  0  lyssey,  we  shall  probably  not  be  far  from  the  truth.  •• 

Time  and  Place  of  Homer. — The  oldest  direct  references 
ti)  the  Ilia  I  and  Olyssey  are  in  Herodotus,  who  quotes 
from  both  poems  (ii.  53).  The  quotation  from  the  Iliad 
is  of  interest  because  it  is  made  in  order  to  show  that 
Homer  supported  the  '^tory  of  the  travels  of  Paris  to  Egypt 
and  Sidon  (whereas  the  Cyclic  poem  called  the  Cypria 
ignored  them),  and  also  because  the  part  of  the  Iliad  from 
which  it  comes  is  cited  as  the  "  Aristeia  of  Diomede." 
This  was  thoiefoie  a  recognized  part  of  the  poem.^ 

Tlie  earliest  mention  of  the  name  of  Homer  is  found  in 
II  fragment  of  the  philos6|iher  Xenophanes  (of  the  Cth  cen- 
tury li.c,  or  possibly  .earlier),  who  complains  of  the  false 
notions  implanted  through  the  teaching  of  Homer  (ii 
u/);^79  Ko.b  "O/jLi^fiOv  cVcL  fx€fiaOii]Ka(Ti  Trdms:).  The  piassage 
shows,  not  merely  that  Homer  was  well  known  at  Colophon 
iu  the  time  of  Xenophanes,  but  also  that  the  great  advance 
in  moral  and  religio'is  ideas  which  force  1  Plato  to  banish 
Moiner  from  his  republic  had  made  itself  felt  in  the  days 
of  Ihe  early  Ionic  philosophers. 

Failing  external  testimony,  the  time  and  place  of  the 
Homeric  poems  can  only  be  determined  (if  at  all)  by  in- 
ternal cviiL'nce.  This  i.i  of  two  main  kinds  : — (1)  evidence 
of  history,  consisting  in  a  compaiison  of  the  political  and 
social  Condition,  the  geograi)hy,  the  institutions,  the 
manners,  arts,  and  ideas  of  Homer  with  those  of  other 
times ;  (2)  evidence  of  language,  consisting  in  a  com- 
parison with  la'er  dialects,  in  respect  of  grammar  and 
vocabulary.  To  these  may  be  added,  as  occasionally  of 
value,  (3)  evidence  of  the  direct  influence  of  Homer  upon 
Ihe  subse  juent  course  of  literature  and  art. 

(1)  The  political  condition  of  Greece  in  the  earliest  times 
known  to  history  is  separated  from  the  Greece  of  Homer  by 
aYi  interval  which  can  hardly  be  overestimated.  The  great 
national  names  are  different :  instead  ofAchEeans,  Argives, 

^  So  PansiiLis  (ix.  30,  2),  wlio  fi\iq  orts  his  oi-iuion  from  Hesicrd, 
Tlitrg.,  30-32.  '  And  so  Ari.itoiili.incj  {X.ib.,  1355-64)  distinguishes 
\fA\veen  siii'jii ;/  da  ode  from  v>inioui(ic.-(  aiul  sayiitff  {\elat)  a  pice  of 
iE-^-chvlup.  fn  t!i6  second  case  the  myrtle  branch  is  tnken  instead  of 
ibe  lyre.^ 

*  The  diflioulty  ^'Jilch  has  been  made  because  the  title  Atoni}Sovt 
'JiOKTTttix  is  gi^en  in  the  MSS.  to  the  tilth  book,  whereas  the  quotation 
ill  'inestion  comp>  from  the  biith,  is  .luo  to  an  oversiiSht.  Putting 
twi'li?  the  modern  division  into  books,  fid  looking  to  the  narrative,  wo 
see  that  the  Aristeia  of  Diomede  extends  from  the  begini.ing  of  Book  v. 
to  ver.  311  iu  Book  vi.      See  the  Jounja!  cf  Philuhgy,  vol.  ii.  V.  214. 


Daiiai,  we  find  Hellenes,  Donan.-*,  lonians,  /Kulians — names 
either  unknown  to  Homer,  or  mentioned  in  terms  more 
significant  than  silence.  Mycenfe  is  no  longer  the  centre 
of  empire  ;  new  empires,  politie.s,  and  civilizations  have 
grown  up, — Sparta  with  its  military  discipline,  Delphi  with 
its  religious  supremacy,  Jliletus  with  its  commerce  and 
numberless  colonies,  j4;olis  and  Ionia,  Sicily  and  Magna 
Groecia. 

While  the  political  centre  of  Homeric  Greece  is  Mycena:, 
the  real  centre  is  evidently  Bceotia.  The  Catalogue  of  the 
Ships  begins  with  Bceotia ;  the  list  of  Baotian  towns  is 
much  the  longest ;  and  they  sail,  not  from  the  bay  of  Argos. 
but  from  the  Bceotian  harbour  of  Aulis.  This  position  is 
not  due  to  its  chiefs,  who  are  all  of  inferior  rank.  The 
importance  of  Bceotia  for  civilization  is  further  shown  by 
the  ancient  worship  of  the  Muses  on  Mount  Helicon,  and 
the  fact  that  the  oldest  poet  whose  birthplace  is  known 
was  the  Bceotian  Hesiod.  Next  to  Bceotia  and  the  neigh- 
bouring countries,  Phocis,  Locris,  Athens,  it  appears  that 
the  Peloponnesus,  Crete,  and  Thessaly  are  the  most  im- 
portant seats  of  Greek  population. 

In  the  Peloponnesus  the  face  of  things  was  completely 
altered  by  the  Dorian  conquest,  no  trace  of  which  is  found 
in  Homer.  The  only  Dorians  known  in  Homer  are  those 
that  the  Odyssey  (xix.  177)  places  in  Crete.  It  seems 
difficult  to  connect  them  with  the  Dorians  of  history. 

The  eastern  shores  of  the  yEgean,  which  the  earliest 
historical  records  represent  to  us  as  the  seat  of  a  brilliant 
civilization,  giving  way  before  the  advance  of  the  great 
military  empires  (Lydia  and  afterwards  Persia),  are  almost 
a  blank  in  Homer's  map.  The  line  of  settlements  can  be 
traced  iu  the  Catalogue  from  Crete  to  Rhodes,  and  embruces 
the  neighbouring  islands  of  Cos  and  Calymnos.  The 
colonization  of  Pihodes  by  Tlepolemus  is  related  {II.  ii.  GGl 

'  f.),  and  seems  to  mark  the  furthest  point  reached  in  the 

\  Homeric  age.  Between  Rhodes  and  the  Troad  the  onl-y 
name  is  Miletus,  and  that  is  still  in  the  hands  of  "  barbar- 
ous speaking"  Carians.  Even  the  Cyclades — Naxos,  Pares, 
Jlelos — are  unknown  to  the  Homeric  world.  The  disposi- 
tion of  the  Greeks  to  look  to  the  west  for  the  centres  of 
religious  feeling  appears  in  the  mention  of  Dodona  and  the 
DodonKan    Zeus,    put    in    the    mouth    of   the  Thessalian 

,  Achilles. 

To  the  north  we  find  the  Thracians,  known  from  the 

j  stories  of  Thamyris  the  singer  (//.  ii.  595),  and  Lycurgus, 
the  enemy  of  tlie  young  god  Dionysus  {II.  vi.  130).  Here 
the  Trojan   empire  begins.     It  does  not  appear,  however, 

I  that  the  Trojans  are  thought  of  as  people  of  a  diflerent 
language.     As  this  is  expressly  said  of  the  Carians,  and  of 

.  the  Trojan  allies  who  were  "summoned  from  afar,"  the 
contrary  rather  is  implied  regarding  Troy  itself. 

The  mixed  type  of  government  described  by  Homer — 
consisting  of  a  king  guided  by  a  council  of  elders,  and 
bringing  all  important  resolutions  before  the  asseuibly  of 
the  fighting  men — does  not  seem  to  have  been  universal  iu 
Indo-European  communities,  but  to  have  grown  up  in  many 
different  parts  of  the  world  under  the  stress  of  similar  con- 
ditions. The  king  is  the  commander  in  war,  and  the  office 
probably  owed  its  existence  to  military  necessities.  It  is 
not  surrounded  with  any  special  sacredness.  There  were 
ruling  families,  laying  claim  to  divine  descent,  from  whom 
the  king  was  naturally  chosen,  but  his  own  fitness  is  the 
essence  of  his  ti^le.  The  aged  Laertes  is  set  aside  ;  the 
young  Telemachus  does  not  succeed  as  a  matter  of  course. 
Nor  are  any  very  definite  rights  attached  to  the  office. 
Each  tribe  in  the  army  before  Troy  was  commanded  by  its 
own  king  (or  kings) ;  but  Agamemnon  was  supreme, 
because  he  was  "more  a  king"  (fiaaiXivTcpos)  than  any 
other.  The  assembly  is  summoned  on 'all  critical  occa.sion8, 
and  its  approval  is  the  ultimate  sanction.     A  king  there- 
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fore  stands  in  almost  as  rauch  need  of  oratory  as  of  warlike 
skill  and  prowess.  Even  the  division  of  the  spoil  is  not 
made  in  the  Iliad  by  Agamemnon,  but  by  "  the  Achasans  " 
(//.  i.  1G2,  368).  The  taking  of  Briseis  from  Achilles  was 
an  arbitrary  act,  and  against  all  rule  and  custom.  The 
council  is  more  difficult  to  understand.  The  "  elders " 
(ylpovTK)  of  the  Iliad  are  the  same  as  the  subordinate 
"  kings  " ;  they  are  summoned  by  Agamemnon  to  his  tent, 
and  form  a  small  council  of  nine  or  ten  persons.  In  Troy 
we  hear  of  elders  of  the  people  (Sij/ioycporre?)  who  are  with 
Priam,  and  are  men  past  the  military  age.  So  in  Ithaca 
there  are  elders  who  have  not  gone  to  Troy  with  the  army. 
It  would  seem  therefore  that  the  meeting  in  Agamemnon's 
tent  was  only  a  copy  or  adaptation  of  the  true  constitu- 
tional "  council  of  elders,"  which  indeed  was  essentially 
unfitted  for  the  purposes  of  military  service. 

Priesthood  in  Homer  is  found  in  the  case  of  particular 
temples,  where  an  officer  is  naturally  wanted  to  take  charge 
of  the  sacred  inclosure  and  the  sacri6ces  offered  within  it. 
It  is  perhaps  an  accident  that  we  do  not  hear  of  priests  in 
Ithaca.  Agamemnon  performs  sacrifice  himself,  not  be- 
cause a  priestly  character  was  attached  to  the  kingly  office, 
but  simply  because  he  was  "master  in  his  own  house." 

The  conception  of  "  law  "  is  foreign  to  Homer.  The  later 
words  for  it  {v6iJ.o<s,  p>'iTpa)  are  unknown,  and  the  terms 
which  he  uses  (81x77  ^"d  Oi/jn^)  mean  merely  "  custom." 
Judicial  functions  are  in  the  hands  of  the  elders,  who 
"  have  to  do  with  suits  "  (SiKocrTroAot),  and  "  uphold  judg- 
ments '  (OifjiurTa^  tlpvarai).  On  such  matters  as  the  com- 
pensation in  cases  of  homicide,  it  is  evident  that  there  were 
no  rules,  but  merely  a  feeling,  created  by  use  and  wont, 
that  the  relatives  of  the  slaiu  man  should  be  willing  to 
accept  payment.  The  sense  of  anger  which  follows  a  viola- 
tion of  custom  has  the  name  of  "  Nemesis  " — righteou3 
displeasure. 

As  there  is  no  law  in  Homer,  so  there  is  no  morality. 
That  is  to  say,  there  are  no  general  principles  of  action, 
and  no  words  which  indicate  that  acts  have  been  classified 
3S  good  or  bad,  right  or  wrong.  Moral  feeling,  indeed, 
existed,  and  was  denoted  by  "  Aidos";  but.the  numerous 
meanings  of  this  word — shame,  veneration,  pity — show 
how  rudimentary  the  idea  was.  And  when  we  look  to 
[iractice  we  find  that  cruel  and  even  treacherous  deeds  are 
spoken  of  without  the  least  sense  that  they  deserve  censure. 
The  heroes  of  Homer  are  hardly  more  moral  agents  than 
the  giants  and  enchanters  of  a  fairy  tale.* 

The  religions  idea's  of  Homer  differ  in  some  important 
points  from  those  of  later  Greece.  The  Apollo  of  the  Iliad 
has  the  character  of  a  local  deity — "ruler  of  Chryse  and 
goodly  Cilia  and  Tenedos."  He  may  be  compared  with 
the  Clarian  and  the  Lycian  god,  but  he  is  unlike  the  Apollo 
of  Dorian  times,  tlie  "  deliverer "  and  giver  of  oracles. 
Again,  the  worship  of  Dionysus,  and  of  Demeter  and 
Persephone,  is  mainly  or  wholly  post-Homeric.  Tte  greatest 
difference,  however,  lies  in  the  absence  of  hero-worship  from 
the  Homeric  order  of  things.  Castor  and  Polydeuces,  for 
instance,  are  simply  brothers  of  Helen  who  died  before  the 
expedition  to  Troy  (//.  iii.  243). 

The  military  tactics  of  Homer  belong  to  the  age  when 
the  chariot  was  the  principal  engine  of  warfare.  Cavalry 
is  unknown,  and  the  battles  are  mainly  decided  by  the 
prowess  of  the  chiefs.  The  use  of  the  trumpet  is  also  later. 
It  has  been  supposed  indeed  that  the  art  of  riding  was 
known  in  Homer's  own  time,  because  it  occurs  in  compari- 
sons. But  the  riding  which  he  describes  (//.  xv.  679)  is  a 
mere  exhibition  of  skill,  such  as  we  may  see  in  a  modern 
circus.  Andthoughhementions  the  trumpet  (//.  xviii.  219), 

'  "  Tlie  inciilents  which,  as  we  rcacl  them  in  Uomer,  touclv  us  as  we 
nre  touched  by  a  fairy  tale"  (Conington's  Virgil,  ii.  p.  11).  This 
subject  is  well  tre.-itcd  by  Mr  MalmfTy  in  his  Social  Life  of  Greece,  ch.  ii. 


there  is  nothing  to  show  that  it  was  used,  as  in  historical 
times,  to  give  the  signal  for  the  charge.  The  chief  in- 
dustries of  Homeric  times  are  those  of  the  carpenter 
(tcktuv),  the  worker  in  leather  (o-Kin-oro'/uos),  the  smith  or 
worker  in  metal  (xoXk^v^), — whose  implements  are  the 
hammer  and  pincers, — and  the  potter  (xtpa/xcvs) ;  also 
spinning  an3  weaving,  which  were  carried  on  by  the  women. 
The  fine  arts  are  represented  by  sculpture  in  relief,  carving 
in  wood  and  ivory,  embroidery.  Statuary  is  later;  it 
appears  to  have  come  into  existence  in  the  7th  century, 
about  the  time  when  casting  in  metal  was  invented  by 
Rhoecus  of  Samos.  In  general,  as  has  been  well  shown  by 
Mr  A.  S.  Murray,"  Homeric  art  does  not  rise  above  the 
stage  of  decoration,  applied  to  objects  in  common  use  ; 
while  in  point  of  style  it  is  characterized  by  a  richness  and 
variety  of  ornainent  which  is  in  the  strongest  contrast  to 
the  simplicity  of  the  best  periods.  Ic  is  the  work,  in  short, 
"not  of  artists  but  of  skilled  workmen  ;  the  ideal  artist  is 
"  Daedalus,"  a  name  which  implies  mechanical  skill  and 
intricate  workmanship,  not  beauty  of  design.  Mr  Murray 
further  shows  (following  Professor  Brunn  of  Munich)  that 
the  Greek  art  of  the  Homeric  period  is  identical  in  origin 
with  contemporary  Assyrian  work.  The  sculptures  on  the 
shield  of  Achilles,  in  particular,  are  quite  Assyrian  in  type; 
and  the  same  may  be  said  of  the  work  which  has  the  best 
claim  to  equal  antiquity  with  the  Homeric  poems — the 
lions  sculptured  in  flat  relief  over  the  gate  of  Mycenae. 

One  art  of  the  highest  importance  remains.  The  ques- 
tion whether  writing  was  known  in  the  time  of  Homer  was 
raised  in  antiquity,  and  has  been  debated  with  especial 
eagerness  ever  since  the  appearance  of  Wolf's  Prolegomena. 
In  this  case  we  have  to  consider  not  merely  the  indications 
of  the  poems,  but  also  the  external  evidence  which  we 
possess  regarding  the  use  of  writing  in  Gre'eee.  This  latter 
kind  of  evidence  is  much  more  considerable  now  than  it 
was  in  Wolf's  time.  It  will  be  found  in  a  very  convenient 
form  in  A.  KirchoflTs  Stndien  zur  Geschichle  des  griechiscliea 
Alphabets  (Berlin,  1877). 

The  oldest  known  stage  of  the  Greek  alphabet  appears 
to  be  represented  by  inscriptions  of  the  islands  of  Thera, 
Meloa,  and  Crete,  which  are  referred  to  the  40th  Olympiad 
(620  B.C.).  The  oldest  specimen  of  a  distincti.vely  Ionian 
alphabet  is  the  famous  inscription  of  the  mercenaries  of 
Psammetichus,  in  Upper  Egypt,  as  to  which  the  only  doubt 
is  whether  the  Psammetichus  in  question  is  the  first  or  the 
second,  and  consequently  whether  the  inscription  is  to  be 
dated  01.  40  or  01.  47.  Considering  that  the  divergence 
of  two  alphabets  (like  the  difference  of  two  dialects)  requires 
both  time  and  familiar  use,  we  may  gather  from  these  facts 
that  writing  was  well  known  in  Greece  early  in  the  7tli 
century  b.c.^ 

The  rise  of  prose  composition  in  the  6th  century  b.c. 
has  been  thought  to  mark  the  time  when  memory  was  prac- 
tically superseded  by  writing  as  a  means  of  preserving 
literature, — the  earlier  use  of  letters  being  confined  to  short 
documents,  such  as  lists  of  names,  treaties,  laws,  &c.  This 
conclusion,  however,  is  by  no  means  necessary.  It  may  be 
that  down  to  comparatively  late  times  poetry  was  not  com- 
monly read,  but  was  recited  from  memory.  But  the  ques- 
tion is — From  what  time  are  we  to  suppose  that  the  preser- 
vation of  long  poems  was  generally  secured  by  the  existence 
of  written  copies?     Now,  without  counting  the  Homeric 


'  Contemporary  Review,  vol.  xxiii.  p.  2\&  ff. 

'  The  fact  that  the  Pha;nician  "Van  (/)  was  retained  in  the  Greek 
alpha'bets,  and  the  vowel  v  added,  shows  that  when  the  alphabet  waa 
introduced  the  sound  denoted  by  f  was  still  in  full  vigour.  Other- 
wise f  would  have  been  used  for  the  vowel  u,  just  as  the  Phcenifian 
consonant  Yod  became  the  vowel  1.  But  in  the  Ionic  dialect  the  sound 
of  /  died  out  soon  after  Homer's  time,  if  indeed  it  was  still  prononnced 
then.  It  seems  probable  therefore  that  the  introduction  of  the 
alphabet  is  not  later  than  the  composition  of  the  Homnic  poems. 
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pooms —which  doubtless  Lad  exceptional  advantages  in 
tlieir  fime  and  popularity — we  find  a  body  of  literature 
dating  from  tho  8tb  century  B.C.  to  which  the  theory  of 
oral  transmission  is  wholly  inapplicable.  In  the  Trojan 
cycle  alone  we  know  of  the  two  epics  of  Arctinus,  the  Lidle 
Iliad  of  Lesches,  the  Cypria,  the  Nostoi.  The  Theban  cycle 
is  represented  by  the  Tkehaid  (which  Callinus,  who  was  of 
the  7th  century,  ascribed  to  Homer)  and  the  Epigoni. 
Other  ancient  epics — ancient  enough  to  have  passed  under 
the  name  of  Homer — are  the  Taking  of  (Echcdia,  and  the 
Pkocdis.  Again,  there  are  the  numerous  works  attributed 
to  Hesiod  and  other  poets  of  the  didactic  and  the  quasi- 
historical  schools, — Eumelus  of  Corinth,  Cinrothon  of 
Sparta,  Agias  of  Trcezen,  and  many  more.  ..The  preserva- 
tion of  this  vast  mass  is  not  explained  by  any  of  tho  various 
considerations  which  have  been  brought  to  boar  on  the 
Homeric  poems — national  interest,  families  of  rhapsodists, 
public  recitation,  &c.  It  can  only  be  attributed  to  writing, 
which  must  therefore  have  been  in  use  for  two  centuries 
or  more  before  there  was  any  considerable  prose  literature. 
Nor  is  this  in  itself  improbable.  On  the  contrary,  when 
we  see  how  gradual  and  tentative  progress  is,  and  how 
great  is  the  influence  of  an  established  literary  form,  we 
must  feel  it  to  bo  probable  that  the  art  of  writing  had  been 
applied  to  the  existing  kinds  of  literature  long  before  it  led 
to  the  creation  of  a  new  type. 

The  further  question,  whether  the  Iliad  and  Odyssey 
were  originally  written,  is  much  more  diflScult.  External 
evidence  does  not  reach  back  so  far,  and  the  internal 
evidence  is  curiously  indecisive.  The  only  passage  which 
can  be  interpreted  as  a  reference  to  writing  occurs  in  the 
story  of  Bellerophon,  told  by  Glaucus  in  the  sixth  book  of 
the  Iliad.  Proetus,  king  of  Corinth,  sent  Bellerophon  to 
his  father-in-law  the  king  of  Lycia,  and  gave  him  "  baneful 
tokens,  scratching  on  a  folded  tablet  many  spirit-destroying 
things,  and  bade  him  show  this  to  his  father-in-law,  that 
ho  might  perish."  The  king  of  Lycia  asked  duly  (on  the 
tenth  day  from  the  guest's  coming)  for  a  token  (jjtcc  o-^/ja 
ISitrOai),  and  then  knew  what  Proetus  wished  to  be  done.^ 
In  this  account  there  is  nothing  to  show  exactly  how  the 
message  of  Proetus  was  expressed.  The  use  of  writing  for 
the  purpose  of  the  token  between  "guest-friends"  (tesseiu 
hospitalis)  is  certainly  very  ancient.  Mommsen  {Rom. 
Forsch.,  i.  p.  338^.)  aptly  compares  tho  use  in  treaties, 
which  are  the  oldest  species  of  public  documents.  But  we 
may  suppose  that  tokens  of  some  kind — like  the  marks 
which  the  Greek  chiefs  make  on  the  lots  {II.  vii.  175^.) — 
were  in  use  before  writing  was  known.  In  any  system  of 
signs  there  were  doubtless  means  of  recommending  a  friend, 
or  giving  warning  of  the  presence  of  an  enemy.  There  i's 
no  difliculty,  therefore,  in  understanding  the  message  of 
Proetus  without  alphabetical  writing.  But,  on  the  other 
Land,  there  is  no  reason  for  so  understanding  it. 

If  the  language  of  Homer  is  so  ambiguous  where  the 
use  of  writing  would  naturally  be  mentioned,  we  cannot 
expect  to  find  more  decisive  references  elsewhere.  Argu- 
ments have  been  founded  upon  the  descriptions  of  the  blind 
singers  in  the  Odyssey,  with  their  songs  inspired  directly 
by  the  Muse ;  upon  the  appeals  of  the  poet  to  the  Muses, 
especially  in  such  a  place  as  the  opening  of  the  Catalogue  ; 
upon  the  Catalogue  itself,  which  is  a  kind  of  historical 
document  put  into  verse  to  help  the  memory ;  upon  the 
shipowner  in  the  Odyssey,  who  has  "  a  good  memory  for 
his  cargo,"  &c._  It  may  be  answered,  however,  in  the  first 
place,  that  much  of  this  is  traditional,  handed  down  from 
the  time  when  all  poetry  was  unwritten,  and  in  the  second 

*  The  word  ff^M"  means  the  wholo  message  or  document.  Hence 
afjfiara  Xvypa  are  not  "baneful  marks"  or  '*  characters,"  but  *'a 
token  which  "  (instead  of  being  one  of  friendly  recommendation,  as  it 
purported  to  be)  "  was  a  message  of  death.'' 
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place  that  tho  form  of  poetry  is  ileterniincd  by  the  manner 
in  which  it  is  used, — the  recitation  or  performance,  »f  we 
may  give  a  wide  meaning  to  that  term,-  not  by  the  maimet 
in  which  it  is  composed  or  preserved  And  tlic  "  prrfor- 
mance  "  of  epic  poetry  still  dejicnded  upon  tlir  po^^cr  of 
memory  long  after  written  coiiie.s  were  in  existence.  In 
short,  it  lb  one  thing  to  recognize  that  a  literature  is  e^wcn 
tially  oral  in  its  form,  characteristic  of  an  age  vluch  was 
one  of  hearing  rather  than  of  reading,  and  quite  another 
to  hold  that  the  same  literature  was  preserved  entirely  by 
oral  transmission.  And  finally,  if  writing  was  used  in 
Homeric  times,  the  absence  of  all  mention  of  it  may  be 
connected  with  tho  peculiar  silence — imposed  doubtless  by 
the  tradition  of  his  art — which  the  poet  obser\es  recarJiii" 
himself  and  his  circumstances. 

The  result  of  these  various  coiisideiatioi.s  seem.<!  to  bo 
that  the  age  which  we  may  call  the  Hoiiicric — the  a"? 
which  is  brought  before  us  in  vivid  outlines  in  the  Il'<id 
and  Odyssey — lies  beyond  the  earliest  point  to  which  history 
enables  us  to  penetrate.  And  so  far  as  ne  can  draw  any 
conclusion  as  to  the  author  (or  authors)  of  the  two  poemsf 
it  is  that  the  whole  debate  between  the  cities  of  .(Eolis  and 
Ionia  was  wide  of  the  mark  The  author  of  the  //''  id,  at 
least,  was  evidently  a  European  Greek  who  lived  before 
the  colonization  of  Asia  Minor;  and  the  claims  of  the 
Asiatic  cities  mean  no  more  than  that  in  the  days  of  theii 
prosperity  these  were  the  chief  seats  of  the  fame  of  Homer.-* 

This  is  perhaps  the  place  to  consider  whether  the  poems  arc  to  be 
regirJeJ  as  possessing  in  any  degree  the  character  of  historical 
record.  The  question  is  one  which  iu  tho  absence  of  satisfactory 
criteria  will  generally  be  decided  by  taste  and  predilection.  A  few 
suggestions,  however,  may  be  made. 

1.  The  events  of  the /^i'ad  take  pkce  in  a  real  locality,  the  geiicial 
features  of  which  are  kept  steadily  in  view.  There  is  no  doubt 
about  Sigeum  and  Rhceteuni,  or  the  rivers  Scamanacr  and  Siuiois, 
or  the  islands  Imbros,  Lemnos,  and  Tenedos.  It  is  at  least  remark- 
able that  a  legend  .of  the  national  interest  of  the  ''tale  of  Troy". 
should  be  so  deSuitely  localized,  and  that  in  a  district  which  was 
never  famous  as  a  seat  of  Greek  population. 

2.  The  discoveries  of  Schliemann  prove  that  the  Homeric  Tioy 
(which  can  hardly  be  other  than  Hissarlik,  see  Troy)  was  an  ancient 
seat  of  prc-Helleuio  populatiou.  This  circumstance  perhaps  adds 
something  to  the  probability  that  the  legend  was  founded  on  fact. 

3.  The  story  of  the  Iliad  is  singularly  free  from  the  exaggerated 
and  marvellous  character  which  belongs  to  most  legends.  The  apple 
of  discord,  the  arrows  of  Philoctotes,  the  invulnerability  of  Acliilles, 
and  similar  fancies,  are  the  additions  of  later  poets.  This  sobriety, 
however,  belongs  not  to  the  whole  Tliad,  but  to  the  events  and 
characters  of  the  war.  Such  figures  as  Bellerophon,  Niobe,  tho 
Amazons,  which  are  thought  of  as  traditions  from  an  earlier  genera- 
tion, o^ow  the  marvellous  element  at  work. 

4.  Certain  persons  and  events  in  the  story  have  a  distinctly 
mythical  stamp.  Helen  is  a  figure  of  this  kind.  There  was  another 
story  according  to  which  she  was  carried  off  by  Theseus,  and 
recovered  by  her  brothers  the  Dioscuri.  There  are  even  traces  of 
a  third  version,  in  which  the  Messenian  twins,  Idas  and  Lyncetie, 
appear. 

5.  The  analogy  of  the  French  epic,  the  Chanson  de  Jloland, 
favours  the  belief  that  there  was  some  nucleus  of  fact.  The  defeat 
of  Roncevaux  was  really  suff'ered  by  a  part  of  Charlemagne's  army. 
But  the  Saracen  army  is  purely  mythical,  the  true  enemy  having 
been  the  Gascons.  Thus  the  element  of  fact  is  found  in  the  place 
Where  the  battle  was  fought,  and  the  name  of  the  great  emperor.  If 
similarly  we  leave,  as  historical,  tho  plain  of  Troy,  and  the  name 
Agamemnon,  we  shall  perhaps  not  be  far  wrong. 

(2)  The  dialect  of  Homer  is  properly  to  be  called  Old 
Ionic :  that  is  to  say,  it  is  the  dialect  of  which  the  New 
Ionic  of  Herodotus  and  the  Attic  are  varieties,  but  it  is  in 
a  much  earlier  stage  of  development.  The  proof  of  this 
proposition  is  to  be  obtained  chiefly  by  comparing  the 
grammatical  formation  and  the  syntax  of  Homer  with  those 
of  Attic.  The  comparison  of  the  vocabulary  is  in  the  nature 
of  things  less  conclusive  on  the  question  of  date.  It  would 
be  impossible  to  give  the  evidence  in  full  without  writing  a 
Homeric  grammar,  but  a  few  specimens  may.be  of  interest 

'  On  this  point,  see  Mr  Gladstone's  Homeric  Synchronism,  ch.  ill. 
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1.  The  first  aorist  in  Greek  bsing  a  "weak"  tense,  i.e.,  formed 
hj  a  suffix  (-ffci),  whereas  tho  second  aocist  is  a  "strong"  tense, 
distinguished  by  the  form  of  the  root-syllable,  we  expect  to  find  a 
constant  tendency  to  diminish  the  number  of  second  aorists  in  use. 
No  new  second  aorists,  we  may  be  sure,  were  formed  any  more  than 
new  "strong"  tenses,  euch  as  came  or  sang,  can  be  formed  in 
English.  Now  in  Homer  there  are  upwards  of  80  second  aorists 
(not  reckoning  aorists  of  "Verbs  in  /n,"  sueh  as  (aTrt",  ifin"). 
Whereas  in  all  Attic  prose  not  more  than  80  arc  found.  In  this 
point  therefore  tho  Homeric  language  is  manifestly  older.  In  Attic 
poets,  it  is  true,  the  number  of  such  aorists  is  much  larger  than  in 
prose.  But  liere  again  we  find  that  they  bear  witness  to  Homer. 
Of  the  poetical  aorists  in  Attic  the  larger  part  are  also  Homeric. 
Others  are  not  really  Attic  at  all,  but  borrowed  from  earlier  jEolic 
and  Doric  poetry.  It  is'  plain,  in  short,  that  the  later  poetical 
Tooabulary  was  separated  from  that  of  prose  mainly  by  the  forms 
which  tho  influence  of  Homer  had  saved  from  being  forgotten. 
1  2.  While  the  whole  class  of  "strong"  aorists  diminished,  certain 
Itnaller  groups  in  the  class  disappeared  altogether.  Thus  we  find  in 
Homer — 

(a. )  The  second  aorist  middle'without  the  "  thematic  "  t  or  o :  as 
^\7)-To,  was  struck;  icfiSi-ro, perished  ;  3a-to,  leaped. 

(6.)  The  aorist  formed  by  reduplication:  as  SeSaev,  taitght ; 
\,e\a$(<rSai,  to  seize.  These  constitute  a  distinct  formation,  generally 
with  a ' '  .causative  "  meaning  ;  the  solitary  Attic  specimen  is  Ijyayoy. 

3.  Another  *'  exception,"  which  is  really  a  survival  from  a  former 
pule,  is.  seen  in  the  short  syllable  of  the  plural  of  oT5a  (Ifffiey,  in 
Homer  IS-iiff,  ta-re,  &c. ).  Other  examples  occur  in  Homer,  both  in 
the  indicative  and  in  the  participle,  as  ipripiis,  fern.  Apapv'a ;  so 
(itfjiaKVia,  lSv7a,  &c. ).  But  this  variation  of  the  stem  in  different 
parts  of  a  single  tense  is  exactly  one  of  the  complexities  from  which 
language,  is  ever  striving  to  free  itself ;  and  accordingly  in  Attic  it 
has  all  but  disappeared. 

4.  It  had  long  been  known  that  the  subjunctive  in  Hoiner  often 
takes  a  short  vowel  [e.g.,  in  the  plural,  -ofiey,  -«tc  instead  of  -oiiiev, 
ijjTc,  and  in  the  Mid.  -o/iai,  &c. ,  instead  of  -u/xai,  &c. ).  This  was 
generally  said  to  be  done  by  "poetic  licence,"  or  vwtri  gratia.  In 
Fact,  however,  the  Homeric  subjunctive  is  almost  quite  "regular," 
though  the  rule  which  it  obeys  is  a  different  one  from  the  Attic.  It 
may  be  summed  up  by  saying  that  the  subj  unctive  takes  a  or  t)  when 
the  indicative  has  o  or  t,  and  not  otherwise.  Thus  Homer  has 
i-p.(v,  we  go,  1-o:fLfv,  let  us  go.  The  later  i-as-fitf  was  4t  first  a 
solecism,  an  attempt  to  conjugate  a  "verb  in  ^i"  like  the  "verbs 
In  01."  It  will  be  evident  that  under  this  rule  the  perfect  and  first 
aorist  subjunctive  should  always  take  a  short  vowel ;  and  this 
kccordingly  is  the  case,  with  very  few  exceptions. 

6.  The  article  {d,  ri,  r6)  in  Homer  is  chiefly  used  as  an  independent 
6'ronoun  {he,  she,  it),  a  use  which  in  Attic  appears  only  in  a  few  com- 
binations (such  as  i  pLiv die,  the  one  ....  the  other).  This  differ- 
ence is  parallel  to  the  relation  between  the  Latin  ills  and  the  article 
of  t^e  Romance  languages. 

6.  The  prepositions  offer  several  points  of  comparison.  What 
the  grammarians  called  "tmesis,"  the  separation  of  the  preposition 
from  the  verb  with  which  it  is  compounded,  is  peculiar  to  Homer. 
The  true  account  of  the  matter  is  that  in  Homer  the  place  of  the 
preposition  is  not  rigidly  fixed,  as  it  was  afterwards.  Again  "  with" 
IS  in  Homer  o-rJy  (with  the  dative),  in  Attic  prose  ^€t<£  with  the 
genitive.  Here  Attic  poetry  is  intermediate  ;  the  use  of  o-iJi'  is 
retained  as  a  piece  of  poetical  tradition. 

7.  In  addition  to  the  particle  &y,  Homer  has  another,  kcv,  hardly 
distinguishable  in  meaning.  The  Homeric  uses  of  Si*  and  Key  are 
different  in  several  respects  from  the  Attic,  the  general  result  being 
that  the  Homeric  syntax  is  more  elastic.  Thus  &y  and  Ktv&re  used  in 
Homer  with  the  future,  and  with  th-^  subjunctive  in  simple  sentences 
{ovK  &v  Toi  xp<^^<r^v>  ^^all  Twt  avail  Ihee).  Again  in  clauses  intro- 
duced by  the  relative,  or  by  ti,  if,  the  subjunctive  is  found  both 
with  and  without  &y  ov  Key  ;  whereas  in  Attic  (except  in  a  few  poetical 
instances)  i.y  is  always  found  (Ss  &y,  tiy).  And  yet  tho  Homeric 
syntax  is  perfectly  definite  and  precise.  Homer  uses  no  construc- 
tions loosely  or  without  corresponding  differences  of  meaning.  His 
rules  Ji-e  equally  strict  with  those  of  the  later  language,  but  they 
are  not  the  same  rules.  And  they  differ  chiefly  in  this,  that  the  less 
common  combinations  of  the  earlier  period  were  disused  altogether 
in  the  later. 

8.  In  the  vocabulary  the  most  striking  difference  is  that  many 
words  appear  from  the  metre  to  have  contained  a  sound  which  they 
afterwards  lost,  viz.,  that  which  is  written  in  some  Greek  alphabets 
by  tho  "digamma"/.  Thus  the  words  Scof,  ti<rTu,  (pyoy,  Inos, 
and  many  others  must  have  been  written  at  one  time  fdya(,  fuarv, 
f4pyov,  fe-ros.  This  letter,  however,  died  out  earlier  in  Ionic  than 
in  most  dialects,  and  there  is  no  proof  that  the  Homeric  poems  were 
over  written  w'ith  it. 

The  points  that  have  Dcen  mentioned,  to  which  many 
others  might  be  added,  make  it  clear  thai  the  Homeric  and 
Attic  dialects  are  separated  by  differences  wiiiou  affect  the 
whoh  structure  of  tho  language,  and  require  b  considerable 


time  for  their  development.  At  the  same  time  there  i» 
hardly  one  of  those  differences  which  cannot  be  accounted 
for  by  the  natural  growth  of  the  language.  It  has  been 
thought  indeed  that  tho  Homeric  dialect  was  a  mixed  one, 
containing  iEolic  and  even  Doric  forms,  but  the  proof  of 
this  is  scanty  and  doubtful.  There  are  doubtless  many 
Homeric  forms  which  were  unknown  to  tlio  ^ater  Ionic  and 
Attic,  and  which  are  found  in  ^Eolic  or  other  dialects.  lu 
general,  however,  these  are  vlder  forms,  which  must  have 
existed  in  Ionic  at  one  time,  and  may  very  well  have  be- 
longed to  the  Ionic  of  Homer's  time.  So  too  the  digamma 
is  called  "  MoXic  "  by  grammarians,  and  is  found  on  ./^iolic 
and  Doric  inscriptions.  But  the  letter  was  one  of  the 
original  alphabet,  and  was  retained  universally  as  a 
numeral.  It  can  only  have  fallen  into  disuse  by  degrees, 
as  tho  sound  which  it  denoted  ceased  to  be  pronounced. 
The  fact  that  there  are  so  many  traces  of  it  in  Homer  is  a 
strong  proof  of  tlio  antiquity  of  the  poems,  but  no  proof  of 
admixture  with  ./Eolic. 

There  is  one  sense,  however,  in  which  an  admixture  of 
dialects  may  be  recognized.  It  is  clear  that  the  variety  of 
forms  in  Homer  is  too  great  for  any  actual  spoken  dialect 
To  take  a  single  instance  :  it  is  impossible  that  the  genitives 
in  -oto  and  in  -ov  should  both  have  been  in  everyday  use 
together.  The  form  in  -oto  must  have  been  poetical  or 
literary,  like  our  -eth  of  the  third  person  singular,  or  like  ye 
for  yoM,  whoso  for  whoever,  and  the  like.  The  origin  of  such 
double  forms  is  not  far  to  seek.  The  effect  of  dialect  on 
style  vras  always  recognized  in  Greece,  and  the  dialect 
which  had  once  been  adopted  by  a  particular  kind  of  poetry 
was  ever  afterwards  adhered  to.  The  Epic  of  Homer  wr.s 
doubtless  formed  originally  from  a  spoken  variety  of  Ionic, 
but  became  literary  and  conventional  with  time.  It  is 
Homer's  own  testimony  that  all  the  Greeks  spoke  one 
language  {11.  iv.  437), — that  is  to  say,  that  they  understood 
one  another,  in  spite  of  the  inevitable  local  differsnces. 
In  these  circumstances  experience  shows  that  some  one 
dialect  gains  a  literary  supremacy  to  which  the  whole 
nation  yields.  So  Tuscan  became  the  type  of  Italian,  and 
Anglian  of  English.  But  as  soon  as  the  dialect  is  adopted, 
it  begins  to  diverge  from  the  colloquial  form.  Just  as 
modem  poetical  Italian  uses  many  older  grammatical  forma 
peculiar  to  itself,  so  the  language  of  poetry,  even  in 
Homeric  times,  had  formed  a  deposit  (so  to  speak)  of 
archaic  grammar.  There  were  doubtless  poets  before 
Homer,  as  well  as  brave  men  before  Agamemnon ;  and 
indeed  the  formation  of  a  conventional  dialect  such  as  the 
Homeric  must  have  been  the  work  of  several  generations. 

The  use  of  Ionic  (instead  of  yEolic)  by  the  Boeotion. 
poet  Hesiod,  in  a  kind  of  poetry  which  was  not  of  the: 
Homeric  type,  tends  to  confirm  the  conclusion  that  [the 
literary  ascendency  of  Ionic  was  anterior  to  the  Iliad  snd 
Odyssey.  It  follows  that  the  choice  of  Ionic  cs  the  language 
of  the  Homeric  poems  is  no  argument  for  the  Ionian  birth 
of  their  author  (or  authors). 

The  argument  for  the  antiquity  of  Homer  founded  npuu 
the  traces  of  Homeric  influence  in  later  poetry  cannot  be 
profitably  discussed  without  going  into  details  which  would 
be  out  of  place  here.  When  a  phrase  or. idea  is  found  in 
Homer,  and  again  in  a  later  author,  we  have  to  inquire 
whether  it  may  not  belong  to  the  common  stock  from 
which  the  poet  of  the  Iliad  or  Odyssey  himself  drew,  and 
then  whether  it  proves  anything  a^  to  the  antiquity  of  the 
poems  in  their  present  form.  Hence  it  is  seldom  that  such 
considerations  yield   a   satisfactory  proof '     The  case  is 


^  This  is  not  the  place  to  notice  the  argument  which  has  been 
founded  upon  the  differences  between  Homer  and  l.tier  poets.  It  may 
be  ©bserved,  however,  that,  while  a^eement  between  poets  widely 
separated  by  time  calla  for  notice  and  explanation,  difference  w  only 
what  we  expect. 
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8'jmewhat  different  with  the  arguments  derived  from  the 
early  epic  poems  called  "  cyclic."  The  fragments  of  these 
poems,  indeed,  are  so  scanty  that  we  cannot  compare  them 
with  Homer  iu  respect  of  style  or  language,  bat  enough  is 
known  of  their  subjects  to  indicate  that  they  presuppose 
an  Iliad  and  Odyssey  of  something  like  their  present  form 
and  extent.  The  jEthiopis  of  Arctinus  (who  was  of  the 
8th  century)  took  up  the  story  of  the  Trojan  war  at  the 
point  where  the  Iliad  leaves  it,  and  simHarly  the  Telegoneia 
of  Eugammon  (fl.  568  b.c.)  is  a  mere  continuation  of  the 
Odyssey. 

SUidy  cfEomer.-Th4  Bonuric  Question—The  critical  stndv  of 
Homer  began  in  Greece  almost  with  the  beginning  of  prose  writ^iR. 
rL,l!vf  "??,'"  ''■f  »f  Jheagenes  of  EbegiumT  contenjporary  of 
Cambyses  52a  b  c.),  who  is  said  to  have  founded  tile  "new 
S^l  /  ^\^^  ^?^^".  "grammar"  bein^  the  art  of  reading  and 
tionl  hi' lit  1°^"'  '''"'  I'''  '"^ntor  of  the  allegorical  inte.|reta. 
w?th  th^,  .^L  ,>  '""/""Sht  to  reconcile  the  Homeric  mythology 
Thn«m»,«?i'-''-*?^^  speculative  ideas  of  the  6th  century  B.a 
Ist^ZT  '^",''  '??  ^r"°'  'J"""''^'  of P°^'^y  ""'I  philosophy" 
TmT2,fr''^'^?r^^"^  ^y  Anaxagoras;  and  after 'him  by  his 
rnTlvl^h^"^  °^  Lampsacus,  who  e.xplained  away  all  the  gods, 

"n  Z7i,i%f/;:tr,'tcr''''^  ""'"'"" "'    " '^''"''° 

SteI^b?ottoTTh"  °°,  "T''  °^  *•">  .'>'"""'«cal"  type  were 
of  cSonhon  hflT  (~"'^™P'''-^'7«'!th  Cimon)  and  Antimachus 
01  coloption,  himself  an  epic  poet  of  mark.  The  T/icbnid  of 
Antimachus.  however,  was  not  popular,  and  seems  to  have  been  a 
ffo'^L^k'cW l!  "'  "^^^log-i  '^^'"S  -ther  than  a  poe^  oT?h: 
Other  names  of  the  pre-Socratic  and  Socratic  times  are  mentioned 
by  Xenophon  Plato,  and  Aristotle.  These  were  the  -'anc""^ 
tiThZ'^  ^''  *«»'•"  ""r^P^-O,  who  busied  themselves  much  wkh 
nr^fi  1^  ".'eanings  of  Homer  j  of  whom  Aristotle  savs,  wi  h  his 

distinct  edition  (r.5„.„).  ArUtotle  is  saTd  h  mself  ttlmade  a 
recension  for  the  use  of  Alexander  the  Great.  His  rema^S  on 
Homer    m  the  Po.^,„  and  elsewhere)  show  that  h    had  made  a 

rJoi  tS  l!^h  ii^'hro'n"^:feir°s  ^<^-  °^  ^^^  p^-ttt 

f.-I?"  T'''  ^°'^°^  criticism  berame  possible  only  when  great  coUec- 

.  ?f  ,fi  Alexander,  and  when  men  of  learning  were  employed  to 
sift  and  arrange  these  treasures.  In  this  way  thi  great  Alexandrian 
chool  of  Homer  c  criticism  began  with  Zenodotiisfthe  &st  chie  of 
the  Museum,  and  was  continued  by  Aristophanes  and  AristlrJhus 

was  lost  all  «?.r'  ^"""^  l'""''  passed  into  his  writings,  or 
^n^tioafwoTk."'"'°'  '"""''  ^^^^-^  "P°°  '''^  critical' ^d 

are^scan'v  "  rll^n  ""^  *  judgment  of  the  cnticism  of  Aristarchus 
™J  V  "/■  ■  '"'"F  f"™  "^"^  preserved  the  works  of  the 

great  historians  was  unfortunately  wanting,  or  was  not  suffidentlv 
v^^ued.  in  the  case  of  the  grammarians.     Abridgments  and  newer 
treatises  soon   drove  out  tie   vnitings  of  Aristarchus  and   other 
founders  of  the  science.     Moreover,  a  recension  coijd  not  be  renro 
diiced  without  new  errors  soon  creeping  in.     Thus   we  fiLd  tha 
?f  /r".'r.VT'"°«  ""  *\^  ''r/  °^  ^''''o'  ^°''  "<"  quote  the  read  nge 

l&'J::.  "Enough  '"^^^^  ''^^^  *°  "^^'^^-^  -^'  thos 
rMttin^s  were,    tnough,  however,  remains  to  show  that  Aristarchu.-. 
had  a  clear  notion  of  the  chief  problems  of  phUology  («cert  neT 
^?  en^Vr  fiT"S  ^tymologj-).    He  saw,  for  exampk  That  it  w^ 

ftey  werfca'nfd)''  buTTT°'°^  ''"'  "^'^^Z  """^  <'^«  -y^t.JZ 
tuoy  were  caiiea),  but  that  common  words  (snch  na  ^/,.»-   ^xa    \ 

h^  their  Homeric  uses,  .Jich  were  t!  be  githe^'\y  due  fnduc 

tiOD.     In  the  same  spirit  he  looked  upon  the  ideas  and  beU^fs  of 

as  a  consistent  wlm  «  -n-l^vi,  „,Li,i  u.  j..      «""  oeueis  ot 
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ot^i^t^^hVsttisS^^'e'S''^  touau.ro.and  the  readiness 
of  the  copies  had  poinded  totes^nce'of  l^  '"'"  ""'^^  "'^  ^'^"^ 
On  this  matter,  however,  we  are  kft  to  ,„  ""'"^^u^  ■ntci-polations. 
tions  from  Homer  in  pr^-^e^nd 'i«n  .M  '""J"'""'  'j'he  quota- 
to  throw  little  or  no  ight  on  the  eit  w  T/^  °°  '"""'^'^te  as 
least  clear  that  our  manuscrfpts  are  17.^  ^  ""7  •"''^-  ^'-  "  »« 
the  recollection  of  these  andent  wrUe""      "'"'  trastworthy  thai. 

from"IS.;Te'1?c?m'etl'Xetmo"''J7"?  'r'  i^"^^'^  -Imost  w-hoMv 
in  Venice  (Co</.rr«^(,,  Tven^'f^  V^'  ''■'"'I  °f  ^t  Mar^ 
French  scholar  Villoison  in  17S8  r  <jLr''   ^1^  Published   by  the 

Iliadcn.).  This  manuscr  pt,  '^rlt  fn  ^'the'l^r'^'T  "'?  ^'""'^ 
1)  the  best  text  of  the  Iliad  (2  tb»  "'.»''«  10"»"ntnry.  contains 
and  (3)  Scholia,  consisting  mail  }  of  exUacTs  fZ'f  °^  ^^"^*"^'"'«. 
works,  viz..  Didymus  (contemnorarv^f- r;  '  ^  ^T S™"""*'"' 
Aristarchus  Aristoiici^  (fl  ?/b  cTon  the  .rt  •"",*'''  ?""f  °°  "' 
tarchus,  Herodian  (fl.  16  a  d  1  on  tb»  1.  I'":-'  ""'?  °^  ^^■ 
(a.  127  ..I,.)  on  th/punctua?i:ot'tt  S'""'""'  "^^  ^'"^""^ 
Ihese  extracts  present  themselves  in  two  dist;n<.f  f^™.     r, 

„    aistmct     It  would  seem,  therefore,  that  after  the  mann^-rini 

^melTd^eflr''  "^"^'■'^'  scholia" 'were  Iscovered  to X  «- 
h-emely  defective,  and  a  new  series  of  extracts  was  added  in  a  form 
which  interfered  as  little  as  possible  with  the  rp;earanc^  of  th" 

^e  mention  of  the  Venetian  Scholia  leads  us  at  once  to  the 
Homeric  controversy  ;  for  the  immortal  ProkgomcnTot  Wolf  t 
appeared  a  few  years  after  ViMoisous  publicationflndwa!  founded 

obieS"f'?^^"P.P'";'^'*  by  anything  in  th7schof'a^'^he"  mmSe' 

g;:c|S^^^p^^l^^-L-:^^i-th^ 
^r^^^^  &mT  bl^S 

Th^e  18^,°.'*'?  ^^  fectsand  ideas  of  a  wholly  different  order. 

The  18th  century  in  which  the  spirit  of  classical  correctness  had 
the  most  absolute  dominion,  did  not  come  to  an  end  before  a 
powerful  reaction  set  in,  which  affected  not  only  literature  but  also 
speculation  and  poliHcs  In  this  movement  the  lead'ngTdeas  w  re 
concentrated  m  the  word  Nature.  The  natural  condition  of  society 
nahiral  law,  natural  religion,  the  morality  of  feeling,  the  poet^  of 
nature^  gamed  a  singular  hold,  first  on  the  EngUsh  phifosoplers 

laZlA^  of  thought  and  action  in  Europe.  In  literature  the 
f  H  »^  r  'f'.''  r'  *°  '''  "P  ^  f^'^^  opposition  between  nature 
?n  li!'  Tf  P°^'"=^^  '™t^"  imagined  a  patriarchal  innocence  prior 
to  codes  of  law,  so  men  of  letters  sought  in  popular  unwritten  poetry 

Iwl^  ?he  hV  /'"^l^Jy  "^''^  ^"'  '^""""g  ^  ^^  prevailing 
styles.  The  bhad  minstrel  was  the  counterpart  of  the  noble  savage 
The  supposed  discovery  of  the  poems  of  Ossian  feU  in  with  this 
tram  ot  sentiment,  and  created  an  enthusiasm  for  the  study  of  eariv 
popular  poeriy  Homer  was  soon  drawn  into  the  ciicle  of  inquiry. 
BlackweU  (Professor  of  Greek  at  Aberdeen)  had  insisted,  in  a  book 
published  m  1735,  on  the  "naturalness"  of  Homer;  and  Wood 
(Assayon  the  Original  Genius  of  Homer,  London,  1769)  was  the  test 
who  mamtained  that  Homer  composed  without  the  help  of  writing!, 


T.il,'^fV"'^"\""'?  ^''^■"°  Homerlc°and  later  mannrrs   arts 
proofoftheconfusion  in  whi'ch'the  tex\' m^uSeren  Seth: 


'  See  the  chapter  in  Cobefe  Mi,uUa«M  Crilica,  pp.  225-239. 


For  example,  ^schmes  says  that  the  words  0^}^,  S'  is  arDarU 
me  occur  repeatedly  in  the  Iliad,  whereas  they  never  ocour  there. 
Had  iEschmes  lived  two  centuries  earlier,  how  decisive  this  would 
have  seemed  against  the  antiquity  of  "oiu-  Homer!"  As  it  is  it 
only  proves  the  weakness  of  «U  such  arguments.  On  the  Homeric 
quotations  in  Aristotle,  see  Cope's  edition  of  Aristotle's  Rhetoric,  vol 
m.  p.  48. 

'The  existence  of  two  groups  of  the  Venetian  Scholia  was  first 
noticed  by  Professor  La  Roche,  and  they  were  first  distinguished  in 
the  edition  of  W.  Dindorf  (Oxford,  1875).  There  Is  also  a  group  of 
bchoUa,  chiefly  exegetical,  a  collection  of  which  was  published  by 
Villoison  from  a  second  Venetian  MS.  in  his  edition  of  1788,  and  haa 
been  again  edited  by  W.  Dindorf  (Oxford,  1877).  The  most  im- 
portant coUection  of  this  group  is  contained  in  the  Codtx  Ta\rnleianua 
of  the  Bntish  Museum,  which  is  still  unedited,  though  a  MS  pro- 
bably copied  from  it,  the  Codex  Victorxanvs  at  Munich,  was  used  by 
Bekker  for  his  edition  of  the  Scholia  (Berlin,  1825).  The  vast  com- 
noentary  of  Eustathius  (of  the  12th  century)  marks  a  third  stage  in 
the  progress  of  ancient  Homeric  learning. 

♦  Prolegomena  ad  Bomerum,  sive  deoperum  BamericOTum  prisc^ 
genvtna  forma  variisjuc  mutationilms  et  probdbili  ratione  emendandt, 
scripsit  Frid.  Aug.  Wolfius.     Volumen  L 
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and  supportea  liU  thesis  by  ancient  authority,  and  also  by  the 
j)araUef  of  Ossian.  Both  these  books  were  translated  into  German, 
and  their  ideas  passed  into  the  popular  philosophy  of  the  day. 
Everything  in  short  was  ripe  for  the  reception  of  a  book  that 
brought  together,  with  masterly  ease  and  vigour,  the  old  and  the 
new  Homeric  learning,  and  drew  from  it  the  historical  proof  that 
Homer  was  no  single  poet,  writing  according  to  art  and  rule,  but  a 
name  which  stood  for  a  golden  age  of  the  true  spontaneous  poetry 
of  genius  and  nature. 

The  part  of  the  Prolegomena  which  deals  with  the  original  form 
of  the  Homeric  poems  occupies  pp.  xL-cl.t.  (in  the  first  edition). 
Wolf  shows  how  the  question  of  the  date  of  writing  meets  us  on  the 
threshold 'ol  the  textual  criticism  of  Homer,  and  accordingly  enters 
into  a  full  discussion,  first  of  the  external  evidence,  then  of  the 
indications  furnished  by  the  poems.  Having  satisfied  himself  that 
writing  was  unknown  to  Homer,  he  is  led  to  consider  the  real  mode 
of  transmission,  and  finds  this  in  the  Rhapsodists,  of  whom  the 
Homeridffi  were  an  hereditary  school.  And  then  comes  the  conclu- 
sion to  which  all  this  has  been  tending:  "the  die  is  cast" — the 
Iliad  and  Od'jsscy  cannot  have  been  composed  in  the  form  in  which 
we  know  them  without  the  aid  of  writing.  They  must  therefore 
have  been,  as  Bentley  had  said,  ' '  a  sequel  of  songs  and  rhapsodies," 
"  loose  songs  not  collected  together  in  the  form  of  an  epic  poem  till 
about  500  years  after."  This  conclusion  he  then  supports  by  the 
character  attributed  to  the  "Cyclic"  poems  (whose  want  of  unity 
showed  that  the  structure  of  the  Iliad  and  Odyssi-y  must  be  the 
work  of  a  later  time),  by  one  or  two  indications  of  imperfect  con- 
nexion, and  by  the  doubts  of  ancient  critics  as  to  the  genuineness 
of  certain  parts.  These,  however,  are  matters  of  conjecture.  "  His- 
toria  loquitur."  The  voice  of  antiquity  is  unanimous  in  declar- 
ing that  "  Pisistratus  first  committed  the  poems  of  Homer  to 
writing,  and  reduced  them  to  the  order  in  which  we  now  read 
them/' 

The  appeal  of  Wolf  to  the  "voice  of  all  antiquity"  is  by  no 
pieans  borne  out  by  the  different  statements  on  the  subject.  Ac- 
cording to  Heraclidcs  Ponticus  (pupil  of  Plato),  the  poetry  of  Homer 
was  first  brought  to  the  Peloponnesus  by  Lycurgus,  who  obtained  it 
from  the  descendants  of  Creophylus  (Polil.,  it.  2).  Plutarch  in  his 
Life  of  Lycurgus  {c.  4)  repeats  this  story,  with  the  addition  that 
there  was  already  a  faint  report  of  the  poems  in  Greece,  and  that 
certain  detached  fragments  were  in  tlip  possession  of  a  few  pei-sons 
(^Kc'«TTjfTO  5e  ou  TToKKoi  fxfpTj  Tivo.  (fffo^ ttS?/*'  T^s  iroi^tTewj  ws  ^rvx^ 
!ia0e()o;i6f7)j).  Again,  the  Platonic  dialogue  Hipparchus  (which 
though  not  genuine  is  probably  earlier  than  the  /.lexandrian  times) 
asserts  that  Hipparchus,  son  of  Pisistratus,  first  brought  the  poems 
to  Athens,  and  obliged  the  rhapsodists  at  the  Panathenaea  to  follow 
the  order  of  the  text,  "  as  they  still  do,"  instead  ol  reciting  portions 
chosen  at  will.  The  earliest  authority  for  attributing  any  work  of 
the  kind  to  Pisistratus  is  the  well  known  passage  of  Cicero  (De 
Oral.,  3,  34  :  "  Quis  doctior  eisdem  temporibus  illis,  aut  cujus 
eloquentia  litteris  instructior  fnisse  traditur  quam  Pisistrati  ?  qui 
primus  Homeri  libros,  confuses  antea,  sic  disposuisse  dicitur  ut  nunc 
habomus").  To  the  same  elfect  Pausanias  (vii.  p.  594)  s,ays  that 
the  change  of  the  name  Donoessa  to  Gonoessa  (in  II.  ii.  673)  was 
thought  to  have  been  made  by  *'  Pisistratus  or  one  of  his  compan- 
ions, '  when  he  collected  the  poems,  which  were  then  in  a  fragmen- 
tary condition  (SietTTratrjueVa  tc  koI  £AXa  d\AaxoD  ixtfTjfjLOV^uSfKya 
^$poi(f).  Finally,  Diogenes  Laertius  (i.  57)  says  that  Solon  made 
a  law  that  the  pr  ems  should  be  recited  with  the  help  of  a  prompter 
(^{  SirofloXjs),  so  that  each  rhapsodist  should  begin  where  the  last 
left  off ;  and  he  argues  from  this  that  Solon  did  more  than  Pisis- 
tratus to  make  Homer  known.  The  argument  is  directed  against 
a  certain  Dieuchijas  of  Megara,  who  appears  to  have  maintained 
that  the  verses  about  Athens  in  the  Catalogue  (II.  ii.  546-556) 
were  interpolated  by  pisistratus.  The  passage  is  unfortunately 
corrupt,  but  it  is  at  leatt  clear  that  iu  tlie  time  of  Solon,  accord- 
ing to  Diogenes,  there  were  completo  copies  of  the  poems,  such 
as  could  be  used  to  control  the  recitations.  Hence  the  account 
of  Diogenes  is  quite  irreconcilable  with  the  notices  on  which  Wolf 
relied. 

It  is  needless  to  examine  the  attempts  which  have  been  made  to 
harmonize  these  accounts.  Such  attempts  usually  start  with  the 
tacit  assumption  that  each  of  the  persons  concerned — Lycurgus, 
Solon,  Pisistratus,  Hipparchus — must  have  done  somelhing  for  the 
text  of  Homer,  or  for  the  regulation  of  the  rhapsodists.  But  we 
have  first  to  consider  whether  any  of  the  accouuts  come  to  us  on 
such  evidence  that  we  are  bound  to  consider  them  as  containing  a 
pucleus  of  truth. 

In  the  first  place,  the  statement  that  Lycurgus  olMained  the  poems 
from  descendants  of  Creophylus  must  be  a'dmitr-W  to  be  purely 
mythical.  But  if  we  reject  it,  have  we  any  betterTeason  for  believing 
th«  parallel  assertion  in  the  Platonic  Ilipjmrcluis  ?  It  is  true  that 
Hipparchus  is  undoubtedly  a  real  person.  On  the  other  hand  it  is 
evident  that  the  Pisistratida;  soon  became  the  subject  of  many  fables. 
Thucydides  notices  as  a  popular  mistake  the  belief  that  Hipparchus 
was  tlie  eldest  son  of  Pisistratus,  and  that  consequently  he  was 
the  reigning  "tyrant  "  when  he  was  killed  by  Avistogiton.     The 


Platonic  Hipparchus  follows  this  erroneous  version,  and  may  therej 
fore  bo  regarded  as  representing  (at  best)  mere  local  tradition.  'Wa 
may  reasonably  go  further,  and  see  in  this  part  of  the  dialogue  a 
piece  of  historical  romance,  designed  to  put  the  "  tyr.\nt"  fami];/ 
in  a  favourable  light,  as  patrons  of  literature  and  learning. 

Agai'n,  the  account  of  the  Hipparchus  is  contradicted  by  Diogenci 
Laertius,  who  says  that  Solon  provided  for  the  due  recitation  of  th* 
Homeric  poems.  The  only  good  authorities  as  lo  this  point  arc  thi 
orators  Lycurgus  and  Isocrates,  who  mention  the  law  prescribing 
the  recitation,  but  do  not  say  when  or  by  whom  it  was  enacted 
The  inference  seems  a  fair  one,  that  the  author  of  the  law  was  reallj 
unknown. 

With  regard  to  the  statements  which  attribute  some  work  in  con- 
nexion with  Homer  to  Pisistratus,  it  was  noticed  by  Wolf  that  Cicero, 
Pausanias,  and  the  others  who  mention  the  matter  do  so  nearly  in 
the  same  words,  and  therefore  appear  to  have  drawn  from  a  commou 
source.  This  source  was  in  all  probability  an  epigram  quoted  in  two 
of  the  short  lives  of  Homer,  and  there  said  to  have  been  inscribed 
on  the  statue  of  Pisistratus  at  Athens.  In  it  Pisistratus  i?  made  to 
say  of  himself  that  he  "collected  Homer,  who  was  formerly  sung 
in  fragments  (ftj  Thv''O^Lripov  ^Bpoiira  ff-nopahriv  ri  TtpXv-afihofifvov), 
for  the  golden  poet  was  a  citizen  of  ours,  since  we  Athenians 
founded  Smyrna."  The  other  statements  repeat  these  words  with 
various  minor  additions,  chiefly  intended  to  explain  how  the  poems 
had  been  reduced  to  ttus  fragmentary  condition,  and  how  Pisistratus 
set  to  work  to  restore  them.  Thus  all  the  authority  for  the  work  of 
Pisistratus  "reduces  itself  to  the  testimony  of  a  single  anonymous 
inscription"  (Nutzhoru,  p.  40).  Now,  what  is  the  value  of  that 
testimony  ?  It  is  impossible  of  course  to  believe  that  a  statue  of 
Pisistratus  was  set  up  at  Athens  in  the  time  of  the  free  republic' 
The  epigram  is  almost  certainly  a  mere  literary  exercise.  And  what 
exactly  does  it  say  ?  Only  that  Homer  was  recited  in  fragments  by 
the  rhapsodists,  and  that  these  partial  recitations  were  made  into  a 
continuous  whole  by  Pisistratus  ;  which  does  not  necessarily  mean 
more  than  that  Pisistratus  did  what  other  authorities  ascribe  t<j 
Solon  and  Hipparchus,  viz.,  regulated  the  recitation. 

Against  the  theory  which  sees  in  Pisistratus  the  author  of  thfi 
first  complete  text  of  Homer  we  have  to  set  the  absolute  silence  of 
Herodotus,  Thucydides,  the  orators,  and  the  Alexandrian  gram- 
marians. And  it  can  hardly  be  thought  that  their  silence  is  acci- 
dental. Herodotus  and  Thucydides  seem  to  tell  us  all  that  they 
know  of  Pisistratus.  The  orators  Lycurgus  and  Isocrates  make  a 
great  deal  of  the  recitation  of  Homer  at  the  Panathen.Ta,  bnt  know 
nothing  of  the  poems  having  b?en  collected  and  arranged  at  Athens, 
a  fact  which  would  have  redounded  still  more  to  the  honour  of  the 
city.  Finally,  the  Scholia  of  the  Ven.  A  contain  no  reference  or 
allusiou  to  the  story  of  Pisistratus.  As  these  Scholia  are  derived  in 
substance  from  the  writings  of  Aristarchus,  it  seems  impossible  to 
believe  that  the  story  was  known  to  him.  The  circumstance  that 
it  is  referred  to  in  the  later  Scholia  Vicloriaiia,  and  in°Eustathius. 
gives  additional  weight  to  this  argument. 

The  result  of  these  considerations  seems  to  be  that  nothing  rests 
on  good  evidence  beyond  the  fact  that  Homer  was  recited  by  law  at 
the  Panathenaic  festival.  The  rest  of  the  story  is  probably  the 
result  of  gradual  expansion  and  accretion.  It  was  inevitable  that 
later  writers  should  speculate  about  the  authorship  of  such  a  law, 
and  that  it  should  be  attributed  with  more  or  less  confidence  to 
Solon  or  Pisistratus  or  Hipparchus.  The  choice  would  bo  deter- 
mined in  great  measure  by  political  feeling.  It  is  probably  not  an 
accident  that  Dieuchidas,  who  attributed  so  much  to  Pisistratus, 
was  a  Megarian.  The  author  of  the  Hipparchus  is  evidently 
influenced  by  the  anti-democratical  tendencies  in  which  he  only 
followed  Plato,  In  the  times  to  which  the  story  of  Pisistratus  can 
be  traced,  the  Ist  century  B.C.,  the  substitution  Of  the  "  tyrant"  for 
the  legislator  was  extremely  natural.  It  was  equally  natural  that 
the  importance  of  his  work  as  regards  the  text  of  Homer  should  b^ 
exaggerated.  The  splendid  patronage'of  letters  by  fhe  successors  O) 
Alexander,  and  especially  the  great  institutions  which  had  been 
founded  at  Alexandria  and  Pergamus,  Jiad  made  an  impression  on 
the  imagination  of  learned  men  which  was  reflected  in  the  current 
notions  of  the  ancient  despots.  It  may  even  be  suspected  that 
anecdotes  in  praise  of  Pisistratus  and  Hipparchus  were  a  delicate 
form  of  flattery  addressed  to  the  reigning  Ptolemy.  Under  these 
influences  the  older  stories  of  Lycurgus  bringing  Homer  to  the 
Peloponnesus,  and  Solon  providing  for  the  recitation  at  Athens,  were 
thrown  into  the  shade. 

In  this  later  Byzantine  times  it  was  believed  that  Pisistratus  was 
aided  by  seventy  grammarians,  of  whom  Zenodotus  and  Aristarchus 
were  the  chief.  The  gi-eat  Alexandrian  grammarians  had  become 
figures  in  a  new  mythology.  It  is  true  that  Tzetzes,  one  of  the 
writers  from  whom  we  have  this  story,  gives  a  better  version, 
according  to  which  Pisistratus  employed  four  men,  viz.,  Onoma- 
critus,  Zopyrus  of  Heraclea,  Orpheus  of  Croton,  and  one  whose  name 
is  corrupt  (written  IwtKSyKuXoi).  Many  scholars  (among  them 
Ritschl)  accept  this  account  as  probable.  Yet  it  rests  upon  no 
better  evidence  than  the  other. 
The  efl'cct  of  the  ProUnQiticna  was  so  ovcfwhelminB  that,  although 
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ft  few  protests  were  made  at  the  time,  the  true  Homeric  controver- 
sy did  not  begin  till  after  the  death  of  Wolf  (1824).  His  speculations 
were  thoroughly  in  harmony  with  the  ideas  and  sentiment  of  the 
time,  and  his  historical  arguments,  especially  his  loug  array  of 
testimonies  to  the  work  of  Pisistratus,  were  hardly  challenged. 

The  first  considerable  antagonist  of  the  Wolfian  school  was  G.  W. 
Nitzsch,  whose  writings  cover  the  space  1S2S-1SG2,  and  deal  with 
every  side  of  the  controversy.  In  the  earlier  part  of  his  Mi'letemala 
(1830)  he  took  up  the  question  of  written  or  unwritteu  literature, 
on  which  Wolf's  whole  argument  turned,  and  showed  that  the  art 
of  writing  must  be  anterior  to  Pisistratus.  In  the  latter  part  of 
the  same  series  of  discussions  (1837),  and  in  his  chief  work  {Die 
Sagenpoesie  dcr  Griechen,  lSo2),  he  investigated  the  structure  of 
the  Homeric  poems,  and  their  relation  to  the  other  epics  of  the 
Trojan  cycle.  These  epics  had  meanwhile  been  made  the  subject 
of  a  work  which  for  exhaustive  learning  and  delicacy  of  artistic 
perception  has  few  rivals  in  the  history  of  philology,  the  Epii- 
CiicU' oi  F.  G.  Welcker.  The  confusion  which  previous  scholars 
had  made  between  the  ancient  post-Homeric  poets  (Arctinus, 
Lesches,&c.)  and  the  learned  mythological  writers  (such  as  the 
"  scriptor  cyclicus  "  of  Horace)  was  first  cleared  up  by  Welcker. 
Wolf  had  argued  that  if  the  cyclic  writers  had  known  the  /Z/arfand 
Odijusnj  which  we  possess,  they  would  have  imitated  the  unity  of 
structure  whicli  distinguishes  these  two  poems.  The  result  of 
Welcker's  labours  was  to  show  that  the  Homeric  poems  had  in- 
fluenced both  the  form  and  the  substance  of  epic  poetry. 

In  this  way  there  arose  a  conservative  school  who  admitted  more 
or  less  freely  the  absorption  of  pre-existing  lays  in  the  formation 
of  the  Iliad  and  Odijssey,  and  also  the  existence  of  considerable  in- 
terpolations, but  assigned  the  main  work  of  formation  to  prehis- 
toric times,  and  to  the  genius  of  a  great  poet.  Whether  the  two 
epics  were  by  the  same  aiithor  remained  an  open  question;  the 
tendency  of  this  group  of  scholars  was  decidedly  towards  separa- 
tion. Regarding  the  use  of  writing  too  they  were  not  unanimous. 
K.  O.  Miiller.  for  instance,  maintained  the  view  of  Wolf  on  this 
point,  while  he  strenuously  combated  the  inference  which  Wolf 
drew  from  it. 

The  Prolegomena  bore  on  the  title  page  the>words  ''Volumen  I."  ; 
but  no  second  volume  ever  api)eared,  nor  was  any  at  tempt  made  by 
Wolf  himself  to  carry  his  theory  further.  The  first  important  steps 
In  that  direction  were  taken  by  Gottfried  Hermann,  chiefly  in  two 
dissertations,  De  intcrpolationibus  Hemcri  (Lcips. ,  1832),  and  Dc 
ilcraiis  llomcri  (Lcips. ,  1840),  called  forth  by  the  writings  of  Nitzsch. 
As  the  word  "interpolatiou"  implies,  Hennann  did  not  maintain 
the  hypothesis  of  a  congeries  of  independent  "lays."  Feeling  tlie 
difficulty  of  supposing  that  all  the  ancient  minstrels  sang  of  tlic 
"  wrath  of  Achilles"  or  the  "  return  of  Ulysses"  (leaving  out  even 
the  capture  of  Troy  itself),  he  was  led  to  assume  that  two  poems  of  no 
great  compass  dealing  with  these  two  themes  became  so  famous  at 
an  early  period  as  to  throw  other  parts  of  the  Trojan  into  the  back- 
ground, and  were  then  enlarged  by  successive  generations  of  rhapso- 
dists.  Some  parts  of  the  Iliad,  moreover,  seemed  to  him  to  bo 
older  than  the  poem  on  the  wrath  of  Achilles  ;  and  thus  in  addition 
to  the  "Homeric"  and  "post-Homeric"  matter  he  distinguished  a 
"pre-Hofneric "  clement. 

■Tlie  conjectures  of  Hermann,  in  whicli  the  Wolfian  theory  found 
a  modified  and  tentative  application,  were  presently  thrown  into 
the  shade  by  the  more  trenchant  method  of  Lachmann,  who  (in  two 
papers  read  to  the  Berlin  Academy  in  1837  and  1841)  sought  to 
show  that  the  Iliad  wxs  made  up  of  sixteen  independent  "lays," 
with  various  enlargements  and  interpolations,  all  finally  reduced 
to  order  by  Pisistratus.  Tlie  first  book,  for  instance,  consists  of  a 
lay  on  the  anger  of  Achilles  (1-347),  and  two  continuations, 
the  return  of  (jhryseis  (430-492)  and  the  scenes  in  Olympus 
(348-429,  493-611).  The  .second  book  forms  a  second  lay,  but 
several  passages,  among  them  the  speech  of  Ulysses  (278-3S2), 
are  interpolated.  In  the  third  book  the  scenes  in  whicli  Helen  and 
Priam  take  part  (including  the  making  of  the  truce)  are  pronounced 
to  be  interpolations  ;  and  so  on.  Regarding  the  evidence  on  which 
these  sweeping  results  are  founded,  opinions  will  vary.  The  degree 
of  smoothness  or  consistency  which  is  to  he  expected  on  the  hj  po- 
thesis  of  a  single  author  will  he  determined  by  taste  rather  than 
argument.  The  dissection  of  the  first  book,  for  instance,  turns 
partly  on  a  chronological  inaccuracy  which  might  well  escape  the 
poet  as  well  as  his  hearers.  In  examining  such  points  we  are  apt 
to  forget  that  the  contradictions  hy  which  a  story  is  shown  to  be 
untrue  are  quite  different  from  those  by  which  a  confessedly  untrue 
.story  would  be  shown  to  be  the  work  of  different  author. 

Structure  of  the  Iliad. — The  subject  of  the  IHad,  as  the 
first  line  proclaims,  is  the  "anger  of  Achilles."  The 
manner  in  which  this  subject  is  worked  out  will  appear 
from  the  following  summary,  in  which  we  distinguish  (1) 
the  plot,  i.e.,  the  story  of  the  quarrel,  (2)  the  main  course 
oLthe  war,  which  forms  a  sor.t  of  underplot,  and  (3)  eirbor- 
dinate  episodes-- 


1.   Quarrel  of  Achilles  with  Agamemnon  and  the  Crockainiy 

— Agamemnon,   having   been    compelled   to   give  up  Jiis 

,     prize   Chryseis,  takes  Uriseis  from   Achillea— Theifupon 

Achilles  ajipeals  to  his  mother  Thetis,  who  obtains  from 

Zeus  a  promise  that  he  wUl  give  victoiy  to  the  Tioj:ins 

until  the  Greeks  pay  due  honour  to  her  sou— Mcauwhilo 

Acliillcs  takes  no  part  in  the  'var. 

II.  Agamemnon  is  persuaded   by  a  dicani  sent  from 

Zeus  to  take  the  field  with  all  his  forces. 

His  attempt  to  test  the  tcmjicr  of  the  army 
nearly  leads  to  their  return. 
^  Catalogue  of  the  army . 
Trojan  muster— Trojan  catalogue. 
Ill;  Meeting  of  the  armies— Paris  challenges  Mcnelaus-- 

Truce  made. 

"Teichoscopy,"  Helen  pointing  out  to  Piiam 
the  Greek  leaders. 
ITie  duel — Paris  is  saved  by  Aphrodite 
IV.  Truce  broken  by  Pandarus. 

Advance  of  the  armies — Battle. 
v.  Aristeia  of  Diomede— his  combat  with  Aphrodite 

Vl.  — Meeting  with  Gl.-iucns- Visit  of  Hector  to 

(1-311)  the  city,  and  offering  of  a  pephis  to  Athene. 

(312-529)  .Visit  of  Hector  to  Paris— to  Andromadic. 

VII.  Bcturn  of  Hector  and  Paris  to  the  field. 

Duel  of  Ajax  and  Hector. 
Trttco  for  burial  of  dead. 
The  Greeks  build  a  wall  round  their  camp. 
VIII.  Battle — The  Trojans  encamp  on  the  field. 

IX.  Agamemnon  sends  an  embassy  by  night,  offering, Achilles 

restitution  and  full  amends — Achilles  refuses. 
X.  Doloneia— Night  expedition  of  Odysseus  ami 

Diomede. 
XI.  Aristeia  of  Agamemnon — he  is  wounded — Wound- 

ing of  Diomede  and  Odysseus. 
Achilles  sends  Antilochus  to  inquire  about  Macliaon. 
XII.  Storming  of  the  wall — the  Trojans  reach  the  ships. 

XIII.  Zeus  ceases  to   watch  the  field — Poseidon  secretly 
comes  to  the  aid  of  the  Greeks. 

XIV.  Sleep  of  Zeus,  by  the  contrivance  of  Here. 

'XVi  Zeus  awakened — Restores  the  advantage  to  theTro> 

jans — Ajax  alone  defends  the  ships. 
XVI.'  Achilles  is  persuaded  to  allow  Patroclus  to  take  the  field.' 
Patroclus  drives  back  the  Trojans — kiDs  .Sarpedon— • 
is  himself  killed  by  Hector. 
XVII.  Battleforthe  body  of  Patroclus — AristciaofMenelaus^ 

XVIIl.  News  of  the  death  of  Patroclus  is  brought  to  Achilles- 
Thetis  comes  with  the  Nereids — promises  to  obtain  new 
armour  for  him  from  Hephcestus. 

The  shield  of  Achilles  described. 
XIX.   Reconciliation  of  Achilles — His  grief  and  desire  to  avenge 

Patroclus. 
XX.  The    gods   come    down   to   the  plain — Combat  of 

Achilles  with  .£neas  and  Hector,  who  escape. 
XXI.  The  Scamander  is  choked  with  slain — rises  against 

Achilles,  who  is  saved  by  Hephaestus. 
XXII.  Hector  alone   stands   against  Achilles — his  flight 

round  the  walls — he  is  slain. 
XXIII.  Burial  of  Patroclus- Funei-al  games. 

XXIV_  Priam  ransoms  the  body  of  Hector — his  burial. 

Such  is  the  "  action  "  (TrpSft?)  which  in  Aristotle's  opinion 
showed  the  superiority  of  Homer  to  all  later  epic  poets. 
But  the  proof  that  his  scheme  was  the  work  of  a  great  poet 
does  not  depend  merely  upon  the  artistic  unity  which 
escited  the  wonder  of  Aristotle,  A  number  of  separate 
"lays"  might  conceivably  be  arranged  and  connected  by 
a  man  of  poetical  taste  in  a  manner  that  would  satisfy  all 
requirements.  In  such  a  case,  however,  the  connecting 
passages  would  be  slight  and  weak  Now,  in  the  Iliad 
these  passages  are  the  finest  and  most  characteristic.  The 
element  of  connexion  and  unity  is  the  story  of  the  "  wrath 
of  Achilles";  and  we  have  only  to  look  at  the  books  which, 
give  the  story  of  the  wrath  to  see  how  essential  they  are. 
Even  if  the  ninth  book  is  rejected  (as  Grote  proposed), 
there  remain  the  speeches  of  the  first,  sixteenth,  and  ninei 
teenth  books.  These  speeches  form  the  cardinal  points  in 
the  action  of  the  Iliad — the  framework  into  which  every- 
thing else  is  set;  and  they  have  also  the  best  title  to  the 
name  of  Homer. 

The  further  question,  however,  remains, — AVhat  shortct 
narrative  piece  fulfilling  the  conditions  of  an  independent 
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poem  has  Lachmann  succeeded  iiv  disengaging  from  thu 
exi.-ting  IHadl  It  must  be  admitted  that  when  tried  by 
this  test  Uh  "  lays  "  generally  fail.  The  "  quarrel  of  the 
chiefs,''  the  "muster  of  the  army,"  the  "duel  of  Paris  and 
Menelaus,"  <Sx.,  are  excellent  beginnings,  but  have  no  satis- 
fying conclusion.  And  the  reason  is  not  far  to  seek.  The 
Ilicul  U  not  a  history,  nor  is  it  a  series  of  incidents  in  the 
history,  of  the  siege.  It  turns  entirely  upon  a  single 
inf  ident,  occupying  a  few  days  only.  The  several  episodes 
of  the  poem  are  not  so  many  di.stinct  stories,  each  with  an 
interest  of  its  own.  They  are  only  parts  of  a  single  main 
event.  Consequently  the  type  of  epic  poem  which  would 
be  produced  by  an  aggregation  of  shorter  lays  is  not  the 
type  which  we  have  in  the  Iliad.  Rather  the  Iliad  is 
itself  a  single  lay  which  has  grown  with  the  growth  of 
poetical  art  to  the  dimensions  of  an  epic. 

But  the  original  nucleus  and  parts  of  the  incidents  may 
De  the  work  of  a  single  great  poet,  and  yet  other  episodes 
may  be  of  different  authorship,  wrought  into  the  structure 
of  the  poem  in  later  times.  Various  theories  have  been 
based  on  this  supposition.  Grots  in  particular  held  that 
the  original  poem,  which  he  called  the  Achilleis,  did  not 
Include  books  ii.-vii.,  ix.,  x.,  xxiii.,  s.tiv.  Such  a  view 
may  ie  defended  somewhat  as  follow  • 

Of  the  books  which  relate  the  events  during  the  absence 
ef  Achilles  from  the  Greek  ranks  (ii.-xv.),  the  last  five  are 
directly  related  to  the  main  action.  They  describe  the 
successive  steps  by  which  the  Greeks  are  driven  back,  first 
from  the  plain  to  the  rampart,  then  to  their  ships.  More- 
over three  of  the  chief  heroes,  Agamemnon,  Diomede,  and 
Ulysses  are  wounded,  and  this  circumstance,  as  Lachmann 
himself  admitted,  is  steadily  kept  in  mind  throughout.  It 
is  otherwise  with  the  earlier  books  (especially  ii.-vii.).  The 
chief  incidents  in  that  part  of  the  poem — the  panic  rush  to 
the  ships,  the  duels  of  Paris  and  Menelaus,  and  of  Hector 
and  Ajax,  the  Aristeia  of  Diomede — stand  in  no  lelation 
to  the  mainspring  of  the  poem,  the  promise  made  by  Zeus 
to  Thetis.  It  is  true  that  in  the  thirteenth  and  fourteenth 
books  the  purpose  of  Zeus  is  tlnvaited  for  a  time  by  other 
gods;  but  in  books  ii.-vii.  it  is  not  so  much  thwarted  as 
ignoied.  Furthei,  the  events  follow  without  sufficient 
connexion.  The  truce  of  the  third  book  is  broken  by 
Pandarns,  and  Agamemnon  passes  along  the  Greek  ranks 
with  words  of  encouragement,  but  without  a  hint  of  the 
treachery  just  committed.  The  Aj-isteia  of  Diomede  ends 
in  the  middle  of  the  sixth  book  ;  he  is  uppermost  in  all 
thoughts  down  to  ver.  311,  but  from  this  point,  in  the  meet- 
ings of  Hector  with  Helen  and  Andromache,  and  again  in 
the  seventh  book  when  He-tor  challenges  the  Greek  chiefs, 
his  prowes"!  is  forgotten.  Once  more,  some  of  the  incidents 
seem  to  belong  properly  to  the  beginning  of  the  war.  The 
joy  of  Jfenelaus  on  seeing  Paris,  Priam's  ignorance  of  the 
Greek  leaders,  the  speeches  of  Agamemnon  in  his  review 
of  the  ranks  (in  book  iv.),  the  building  of  the  wall — all 
these  are  in  place  after  the  Gieek  landing,  but  hardly  in 
the  ninth  year  of  the  siege. 

On  the  other  hand,  it  may  be  said,  the  second  book  opens 
with  a  direct  reference  to  the  events  of  the  first,  and  the 
mention  of  Achilles  in  the  .=peech  of  Thersites  (ii.  239/.) 
is  sufficient  to  keep  the  main  course  of  events  in  view. 
The  Catalogue  is  connected  with  its  place  in  the  poem  by 
the  lines  about  Achilles  (C86-GD-1).  When  Diomede  is 
at  the  height  of  his  Aristeia  Heleuus  says  (//.  vi.  99), 
"We  did  not  so  fear  even  Achilles.''  And  when  in  the 
third  book  Priam  asks  Helen  about  the  Greek  captains,  or 
when  in  the  seventh  book  nine  champions  come  forward 
to  contend  with  Hector,  the  want  of  the  greatest  hero  of 
all  is  sufficiently  felt.  If  these  passages  do  not  belong  to 
the  period  of  the  wrath  of  Achilles,  how  are  we  to  account 
for  bis_cpnspicuftas  abseui,-^ 


Further,  the  want  of  smoothness  and  unity  which  i4 
visible  in  this  part  of  the  Iliad  may  be  due  to  other  causes 
than  difference  of  date  or  authorship.  A  national  poet 
such  as  the  author  of  the  Iliad  cannot  always  choose  or 
arrange  his  matter  at  his  own  will.  He  is  bound  by  the 
traditions  of  his  art,  and  by  the  feelings  and  expectations 
of  his  hearers.  The  poet  who  brought  the  exploits  o£ 
Diomede  into  the  Iliad  doubtless  had  his  reasons  for  doing 
so,  which  wero  equally  strong  whether  he  was  the  poet  of 
the  Achilleis  or  a  laier  Homerid  or  rhapsodist.  And  if 
some  of  the  incidents  (those  of  the  third  book  in  particular) 
seem  to  belong  to  the  beginning  of  the  war,  it  must  be 
considered  that  poetically,  and  to  the  hearers  of  the  Iliad, 
the  war  opens  in  the  third  book,  and  the  incidents  are  of 
the  kind  that  is  required  in  such  a  place.  The  truce  makes 
a  pause  which  heightens  the  interest  of  the  impending 
battle ;  the  duel  and  the  scene  on  the  walls  are  effective 
in  bringing  some  of  tlie  leading  characters  on  the  stage,' 
and  in  making  us  acquainted  with  the  previous  history. 
The  story  of  Paris  and  Helen  especially,  and  the  general 
position  of  affairs  in  Troy,  is  put  before  us  in  a  singularly 
vivid  manner.  The  book  in  shoit  forms  no  good  a  prologue 
to  the  action  of  the  war  that  we  can  hardly  be  wrong  in 
attributing  it  to  the  genius  which  devised  the  rest  of  the 
Iliad. 

The  case  against  the  remaining  books  is  of  a-difTerenl 
kind.  The  ninth  and  tenth  seem  like  two  independent 
pictures  of  the  night  before  the  great  battle  of  xi.-xviiJ 
Either  is  enough  to  fill  the  space  in  Homer's  canvas;  and 
the  suspicion  arises  (as  when  two  Platonic, dialogues  bear 
the  same  name)  that  if  either  had  been  genuine,  the  other 
would  not  have  come  into  existence.  If  one  of  the  two  is 
to  be  rejected  it  must  be  the  tenth,  which  is  certainly  the 
less  Homeric.  It  relates  a  picturesque  adventure,  conceived 
in  a  vein  more  approacliing  that  of  comedy  than  any  other 
part  of  the  Iliad.  Moreover,  the  language  in  several  places 
exhibits  traces  of  post-Homeric  date.  The  ninth  bonk,  on 
the  other  hand,  was  rejected  by  Giote,  chiefly  on  the 
grounds  that  the  embassy  to  Achilles  ought  to  have  put  an 
end  to  the  quarrel,  and  that  it  is  iguoicd  in  later  passages, 
especially  in  the  speeches  of  Achilles  (.ti.  C09  ;  xvi.  72,85). 
His  argument,  however,  rests  on  an  assumption  which  we 
are  apt  to  bring  with  us  to  the  readins;  of  the  llisd,  but 
which  is  not  borne  out  by  its  language,  viz.,  that  there  was 
some  definite  atonement  demanded  by  Achilles,  or  due  to 
him  according  to  the  custom  and  sentiment  of  the  tima 
Birt  in  the  Iliad  the  whole  stress  is  laid  on  the  anger  of 
Achilles,  which  can  only  be  satisfied  by  the  defeat  and 
extreme  peril  of  the  Greeks.'  He  is  influenced  by  his  own 
feeling,  and  by  nothing  else.  Accordingly,  in  the  ninth 
book,  when  they  are  still  protected  by  the  rampart  (see 
348_/f.),  he  rejects  gifts  and  fair  words  alike;  in  the  six- 
teenth he  is  moved  by  the  tears  and  entreaties  of  Patroclus, 
and  the  sight  of  the  Greek  ships  on  fire  ;  in  the  nineteenth 
his  anger  is  quenched  in  grief.  But  ho  makes  no  condi- 
tions, either  in  rejecting  the  offers  of  the  embassy  or  in 
returning  to  the  Greek  army.  And  this  conduct  is  the  re- 
sult, not  only  of  his  fierce  and  inexorable  character,  but  also 
(as  the  silence  of  Homer  shews)  of  the  want  of  any  gene- 
ral rules  or  principles,  any  dde  of  morality  or  of  honour, 
which  would  have  required  him  to  act  in  a  different  way.  ■ 

Finally,  Grote  objected  to  the  two  last  books  that  they 
prolong  the  action  of  the  Iliad  beyond  the  exigencies  of  a 
coherent  scheme.  Of  the  two,  the  twenty-third  could  more 
easily  be  spared.  In  language,  and  perhaps  in  style  and 
manner,  it  is  akin  to  the  tenth  ;  while  the  twenty-fourth  is 
in  the  pathetic  vein  of  the  ninth,  and  like  it  serves  to  bring 
out  new  aspects  of  the  character  of  Achilles. 

*  On  this  point  pee  a  ii.ipcr  hy  Professor  Paclwrcl.  ia  the  Trans_.  oj 
the  American  Philological  Association,  1876,. 
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A  recent  writer  (Dr  E.  Rammer)  has  given  some  sl'-'.ag  reasons 
?ov  Jucljtins  tho  genuineness  of  the  passage  in  bf'-'.v  xx.  describing 
the  duel  between  Achilles  and  jEueas  (70-352).  The  incident  is 
cortaifiiy  very  much  out  of  keeping  wiiL  the  vehement  action  of 
that  part  of  the  poem,  and  especially  with  the  moment  when 
Achilles  returns  to  the  field,  eagi^r  to  meet  Hector  and  avenge  the 
death  of  his  friend.  The  interpolation  (if  it  is  one)  is  probably  due 
to  local  interests.  It  contains  the  well-known  prophecy  that  the 
descendants  of  jiJneas  are  to  rule  over  the  Trojans, — pointing  to  the 
existence  of  an  jEnead  dynasty  in  the  Troad.  So,  too,  the  legend 
of  Anchises  in  the  Hyrau  to  Aphrodite  is  evidently  local  ;  and 
jEneas  becomes  more  prominent  in  the  later  epics,  especially  the 
Cijpria  and  the  'ixiov  iripins  of  Arctinus. 

Structure  of  the  Odyssey. — In  the  Odyssey,  as  in  the  Iliad, 
the  events  related  fall  within  a  short  space  of  time.  The 
difficulty  of  adapting  the  long  wanderings  of  Ulysses  to  a 
plan  of  this  type  is  got  over  by  the  device — first  met  with 
in  the  Odyssey — of  making  the  hero  tell  the  story  of  his 
own  adventures.  In  this  way  the  action  is  made  to  begin 
almost  immediately  before  the  actual  return  of  Ulysses. 
Up  to  the  time  when  ho  reaches  Ithaca  it  moves  on  three 
distinct '  scenes :  we  follow  the  fortunes  of  Ulysses,  of 
Telemachus  on  his  voyage  in  the  Peloponnesus,  and  of 
Penelope  with  the  suitors.  The  art  with  which  these 
threads  are  woven  together  was  recognized  by  Wolf  himself, 
who  admitted  the  difficulty  of  applying  his  theory  to  the 
"  admirabilis  summa  et  compages"  of  the  poem.  Of  the 
comparativply  few  attempts  which  have  been  made  to  dis^ 
sect  the  Odyssey,  the  most  moderate  and  attractive  is  that 
of  Professor  A.  Kirchoff  of  Berlin.^ 

According  to  Kirchoff,  the  Odtjsscy  as  we  have  it  is  the  result  of 
additions  made  to  an  original  nucleus.  There  was  first  of  all  a 
"Return  of  Odysseus,"  relating  chiefly  the  adventures  with  the 
Cyclops,  Calypso,  and  the  Phaaaciaus  ;  then  a  continuation,  the 
scene  of  which  lay  in  Ithaca,  embracing  the  bulk  of  books  xiii.-xxiii. 
The  poem  so  formed  was  enlarged  at  some  time  between  01.  30  and 
01.  50  by  the  stories  of  books  x.^xii.  (Circe,  the  Sirens,  Scylla,  &c.), 
»nd  the  adventures  of  Telemachus.  Lastly,  a  few  passages  were  in- 
terpolated in  the  time  of  Pisistratus. 

The  proof  that  the  scenes  in  Ithaca  are  by  a  later  hand  than  the 
ancient  "Return"  is  found  chiefly  in  a  contradiction  discussed  by 
Kirchoff  in  his  sixth  dissertation  (pp.  135jf.,  ed.  1869).  Sometimes 
Ulysses  is  rcinv-sented  as  aged  and  worn  by  toil,  so  that  Penelope, 
for  instance,  cannot  recognize  liira  ;  sometimes  he  is  really  in  the 
prime  of  heroic  vigour,  and  liis  appearing  as  a  beggarly  old  man  is 
the  work  of  Athene's  wand.  The  first  of  these  representations  is 
evidently  natural,  considering  the  twenty  eventful  years  that  have 
fiassed  ;  but  the  second,  Kirchoff  holds,  is  the  tJl3'sscs  of  Calypso's 
island  and  the  Phwacian  court.  He  concludes  that  the  aged  Ulysses 
belongs  to  the  "couiinuation"  (the  change  wrought  by  Athene's 
Band  being  a  device  to  reconcile  the  two  views),  and  hence  that  the 
continuation  is  the  work  of  a  dilfcrcut  author. 

Ingenious  as  this  is,  there  is  really  veiy  slender  ground  for 
Kirciioff's  thesis.  The  passages  in  the  second  "half  of  the  Ocbjsscij 
which  describe  the  appearance  of  Ulysses  do  not  give  lico  well- 
tnark»d  represputatiofts  of  him  Sometimes  Athene  disguises  )iim 
«s  a  decrepit  beggar,  sometimes  she  bestows  on  him  supernatural 
beaaty  and  vigour.  It  must  be  admitted  that  we  are  not  told 
exactly  how  long  in  each  case  the  effect  of  these  changes  lasted. 
But  neither  answers  to  his  natural  appearsncc.  or  to  the  appe3>-?-r.ee 
iWhich  he  is  imagined  to  present  in  the  earlier  books,  in  the  palace 
of  'Alcinous,  for  instance,  it  is  noticed  that  he  is  vigorous  but 
"  marred  by  many  ills"  (KaKo'im  a-weppriKTai  iro\€€(r(n,  Od.  viii.  13") ; 
and  this  agrees  with  the  scenes  of  recognition  in  the  latter  part  of 
the  poem. 

The  arguments  by  which  Kirchoff  seeks  to  prove  that  the  stories 
of  books  x.-xii.  are  much  later  than  those  of  book  i.\'.  arc  not  more 
convincing.  He  points  out  some  resemblances  between  these  three 
books  and  the  Argonautic  tables,  among  them  the  circumstance  that 
ft  fountain  Artacia  occurs  in  both.  In  the  Argonautic  story  this 
fountain  is  placed  in  the  neighbourhood  of  Cyzicus,  and  answers  to 
an  actual  fountain  known  in  historical  times.  Kirchoff  argues  that 
the  Artacia  of  the  Argonautic  story  must  have  been  taken  from  the 
real  Artacia,  and  the  Artacia  of  the  Odyssey  again  from  that  uf  the 
Argonautic  story.  And  as  Cyzicus  was  settled  from  Mil  'tus,  he 
infers  that  both  sets  of  stories  must  be  compaiativclj  late.  It  is 
more  probable,  surely,  that  the  nam.e  Artacia  occurred  independ- 
ently (as  most  geographical  names  are  loui'd  to  occui)  in  more  than 
k, . 

'  Die  Composition  der  Odijssce,  Berlin,  18()9.  A  full  discusaiuu  of 
rtis  book  is  given  by  Dr  E.  Kajuner,  Die  £inheit  def>  Odyssee, 
liOipsic,  1873. 


one  place.  Or  it  may  be  that  the  Artacia  of  the  Odijsseij  suggested 
the  name  tb  tlie  colonists  of  Cyzicus,  whence  it  was  adojjted  into 
the  later  versions  of  the  Argonautic  story.  •  The  further  argument 
that  the  Kostoi  recognized  a  son  of  Calypso  by  Ulysses  but  no  son 
of  Circe,  consequently  that  Circe  was  unknown  to  the  poet  of  th^ 
Kostoi,  rests  (in  the  iirst  place)  upon  a  conjectural  alteration  of  a 
passage  in  Eustathius,  and  moreover  has  all  the  weakness  of  an 
argument  from  silence,  in  addition  to  the  uncertainty  arising  fronj 
our  very  slight  knowledge  of  the  author  whose  silence  is  in  qu  -stion. 
Finally,  when  Kirchoff  finds  traces  in  books  x.-xii.  of  their  having 
iDeen  originally  told  by  the  poet  himself  instead  of  being  put  in  the 
mouth  of  his  hero,  we  feel  that  inacturacies  of  this  kind  are  apt  to 
erfep  in  whenever  a  fictitious  story  is  thrown  into  the  form  of  an 
autobiography. 

Inquiries  conducted  with  the  refinement  which  characterizes 
those  of  Kirchoff  are  always  instructive,  and  his  book  contains  very' 
many  just  observations  ;  but  it  is  impossible  to  admit  his  main 
conclusions.  And  perhaps  we  may  infer  that  no  similar  attempt 
can  be  more  successful.  It  docs  not  indeed  follow  that  the  Odyssey 
is  free  from  interpolations.  The  NtKui'a  of  book  xi.  may  be  later  (as 
Laucr  maintained),  or  it  may  contain  additions,  which  could  easily 
be  inserted  in  a  description  of  the  kind.  And  the  last  book  is  pro-| 
bably  by  a  dillerent  hand,  as  the  ancient  critics  believed.  But  the 
unity  of  the  Odyssey  as  a  whole  is  apparently  beyond  the  icacli  of 
the  existing  weapons  of  criticism. 

Chorhoniu  — When  we  are  satisfied  that  each  of  tlje 
great  Homeric  poems  is  either  wholly  or  mainly  the  work 
of  a  single  poet,  a  question  remains  which  has  been  matter 
of  controversy  in  ancient  as  well  as  modern  times—-  Are  they 
tha  work  of  the  same  poet?  Two  ancient  grammarians, 
Xeno  and  Hellanicus,  were  knov/n  as  the  separators  (oi 
•j(u>p!.lovT(.%) ;  and  Aristarchus  appears  to  have  written  a 
treatise  against  their  heresy.  In  modern  times  some  of 
the  greatest  names  have  been  on  the  side  of  the  "  Chori- 
zontes." 

If,  as  has  been  maintained  in  the  preceding  pages,  the 
external  evidence  regarding  Homer  is  of  no  value,  the  pro- 
blem now  before  us  may  be  stated  in  this  form  -.—Given  two 
poems  of  which  nothing  is  known  e.xcept  that  they  are  of 
the  same  school  of  poetry,  what  is  the  probability  that  they 
are  by  tbs  same  author?  We  may  find  a  fair  parallel  by 
imagining  two  plays  drawn  at  hazard  from  the  works  of  the 
great  tragic  writers.  It  is  evident  that  the  burden  of  proof 
would  rest  with  those  who  held  them  to  be  by  the  same 
hand. 

The  arguments  used  in  tuis  discussion  have  been  of  very 
various  calibre.  The  ancient  Chorizontes  observed  that  the 
messenger  of  Zeus  is  Iris  in  the  Iliad,  but  Hermes  in  the 
Odyssey ;  that  the  wife  of  Hephrestus  is  one  of  the  Charites 
in  the  Ilia  I,  but  Aphrodite  in  the  Odyssey ;  that  the  heroes 
in  the  Had  do  not  eat  fish;  that  Crete  has  a  hundred 
cities  according  to  the  Iliad,  and  only  ninety  according  to 
the  Odyssey ;  that  Trpo-rrdpoiOf  is  used  in  the  Iliad  of  place, 
in  the  Odyssey  of  time,  &c.  Modern  scholars  have  added 
to  the  list,  especially  by  making  careful  comparisons  of  the 
two  poems  in  respect  of  vocabulary  and  grammatical  forms. 
Nothing  is  more  difficult  than  to  a'isign  the  degree  of 
weight  to  be  given  to  such  facts.  Tue  difi"erence  of  sub- 
ject between  the  two  poems  is  so  great  that  it  leads  to  the 
most  striking  difi'erences  of  detail,  especially  in  the  voca- 
bulary. For  instance,  the  word  ^d/3os,  which  in  Homer 
means  "  flight  in  battle  "  (not  "  f°ar"),  occurs  thirty-nine 
times  in  the  Iliad,  and  only  once  in  the  Odyssey  ;  but  then 
there  are  no  battles  in  the  Odyssey.  Again,  the  verb 
piJYvvixi.,"to  break,"  occurs  forty-eight  times  in  the  Iliad,  and 
once  in  the  O'hjssey, — the  reason  being  that  it  is  constantly 
used  of  breaking  the  armour  of  an  enemy,  the  gate  of  a 
city,  the  hostile  ranks,  &e.  Once  mote,  the  word  o-ko'tos, 
"darkness,"  occurs  fourteen  times  in  the  Ili'i  I,  once  in  the 
Odvssiy.  But  in  every  one  ol  the  fourteen  places  it  is  used 
of  "  darkness  "  ccm'ng  over  the  sight  of  o  fallen  warrior. 
On  the  other  side,  if  words  such  as  acraiiivOot,  "  a  bath," 
Xc>"'l!'.  "  a  basin  for  the  hands,"  kla-xn,  "a  place  to  meet  and 
talk,"  (tc,  are  peculiar  to  the  Odyssey,  we  have  only  t.o 
remember  that  the  scene  in  the  Iliad  is  hardly  ever  laid 
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ifithm  any  walls  except  those  oi  a  tent.  These  examples 
will  show  that  mere  statistics  of  the  occurrence  of  words 
prove  little,  aud  that  we  must  begin  by  looking  to  the  sub- 
ject and  character  of  each  poem.  When  we  do  so,  we  at 
onco  find  ourselves  in  the  presence  of  differences  of  the 
broadest  kind.  The  Iliad  is  much  more  historical  in  tone 
and  character.  The  scene  of  the  poem  is  a  real  place,  and 
the  pnel  sings  (as  Ulysses  says  of  Demodocus)  as  though 
he  had  been  present  himself,  or  had  heard  from  one  who 
had  been.  The  supernatural  element  is  confined  to  an 
interference  of  the  gods,  which  to  the  common  eye  hardly 
disturbs  the  natural  current  of  affairs.  The  Odyssey,  on  the 
contrary,  is  full  of  the  magical  and  romantic — "  speciosa 
miracula,"  as  Horace  called  them.  Moreover,  these  marvels 
, — which  in  their  original  form  are  doubtless  as  old  as  any- 
thing in  the  Iliad,  since  in  fact  they  are  part  of  the  vast 
stock  of  popular  tales  (Mdrchen)  diffused  all  over  the 
world — are  mixed  up  in  the  Oiyss^y  with  the  heroes  of  the 
Trojan  war.  This  has  been  especially  noticed  in  the  case 
of  the  story  of  Polyphemus,  one  that  is  found  in  many 
countries,  and  in  versions  which  cannot  sU  be  derived  from 
Homer.  W.  Grimm  has  pointed  oul  that  the  behaviour  of 
Ulysses  in  that  story  is  senseless  and  foolhardy,  utterly 
beneath  the  wise  and  much-enduring  Ulysses  of  the  Trojan 
war.  The  reason  is  simple;  he  is  not  the  same  Ulysses, 
but  a  being  of  the  same  world  as  Polyphemus  himself — the 
world  of  giants  and  ogres.  The  question  then  is — How 
long  must  the  name  of  Ulysses  have  been  familiar  in  the 
legend  {Sage)  of  Troy  before  it  made  its  way  into  the  tales 
of  giants  and  ogres  (Mdrclun),  where  the  poet  of  the 
Odyssey  found  if! 

Again,  the  Trojan  legend  has  itself  received  some  exten- 
sion between  the  time  of  the  Iliad  and  that  of  the  Odyssey. 
The  story  of  th«  Wooden  Horse  is  not  only  unknown  to  the 
'Iliad,  but  is  of  a  kind  which  we  cau  hardly  imagine  the 
poet  of  the  Iliad  admitting.  The  part  taken  by  Neopto- 
lemus  seems  also  to  be  a  later  addition.  The  tendency  to 
amplify  and  complete  the  story  shows  itself  still  more  in 
the  Cyclic  poets.  Between  the  Iliad  and  these  poets  the 
Odyssey  often  occupies  an  intermediate  position. 

Tais  great  and  significant  change  in  the  treatment  of  the 
lieroic  legends  is  accompanied  by  numerous  minor  differ-i 
ences  (such  as  the  ancients  remarked)  in  belief,  in  manners 
and  institutions,  and  in  language.  These  differences  bear 
out  the  inference  that  the  Odyssey  is  of  a  later  age.  The 
progress  of  reflexion  is  especially  shown  in  the  higher  ideas 
entertained  regarding  the  gods.  The  turbulent  Olympian 
court  has  almost  disappeared.  Zeus  has  acquired  the 
character  of  a  supreme  moral  ruler;  and  although  Athene 
■and  Poseidon  are  adverse  influences  in  the  poem,  the  notion 
of  a  direct  contest  between  them  is  scrupulously  avoided. 
jThe  advance  of  morality  is  shown  in  the  more  frequent  use 
of  terms  such  as  "just"  (81^0105),  " piety  "  (ocru;),  "inso- 
lence" (v/3pi^),  "god-fearing"  (^covSjJs),  "pure"  (dyi'os); 
and  also  in  the  plot  of  the  story,  which  is  distinctly  a  con- 
test .between  right  and  wrong.  In  matters  bearing  upon 
the  arts  of  life  it  is  unsafe  to  press  the  silence  of  the  Iliad. 
We  may  note,  however,  the  difference  between  the  house 
of  Priam,  surrounded  by  distinct  dwellings  for  his  many 
sons  and  daughters,  and  the  houses  of  Ulysses  and 
Alcinous,  with  many  chambers  under  a  single  roof.  The 
singer,  too,  who  is  so  prominent  a  figure  in  the  Odyssey  can 
hardly  be  thought  to  be  absent  from  the  Iliad  merely 
because  the  scene  is  laid  in  a  camp. 

Style  of  Homer. — A  few  words  remain  to  be  said  on  the 
style  and  general  character  of  the  Homeric  poems,  and  on 
the' comparisons  which  may  bo  made  between  Homer  and 
analogous' poetry  in  other  countries. 

The  cardinal  qualities  of  the  style  of  Homer  have  been 
pointed  ouLonce  for  all  by  Mc-Matthew  Arnold.     "Tie 


translator  of  Homer,"  he  says,  "  should  above  all  be  penf^ 
trated  by  a  sense  of  four  qualities  of  his  author — that  lit 
is  eminently  rapid  ;  that  he  is  eminently  plain  and  direct, 
both  in  the  evolution  of  his  thought  and  in  the  expression 
of  it,  that  is,  both  in  his  syntax  and  in  his  words ;  that 
he  is  eminently  plain  and  direct  in  the  substance  of 
his  thought,  that  is,  in  his  matter  and  ideas ;  and  finally, 
that  he   is   eminently   noble"    {On   Translating  Homer, 

P-  ^)-  .  .  . 

The  peculiar  rapidity  of  Homer  is  due  in  great  measure 

to  his  use  of  the  hexameter  verse.  It  is  characteristic  of 
early  literature  that  the  evolution  of  the  thought — that  is, 
the  grammatical  form  of  the  sentence — is  guided  by  the 
structure  of  the  verse ;  and  the  correspondence  which  con- 
sequently obtains  between  the  rhythm  and  the  grammar — 
the  thought  being  given  out  in  lengths,  as  it  were,  and 
these  again  divided  by  tolerably  uniform  pauses — produces 
a  swift  flowing  movement,  such  as  is  rarely  found  when  the 
periods  have  been  constructed  without  direct  reference  td 
the  metre.  That  Homer  possesses 'this  rapidity  withoul^ 
falling  into  the  corresponding  faults — that  is,  without 
becoming  either  "jerky  "  or  monotonous — is  perhaps  the 
best  proof  of  his  unequalled  poetical  skill.  The  plainness 
and  directness,  both  of  thought  and  of  expression,  which 
characterize  Homer  were  doubtless  qualities  of  his  age ; 
but  the  author  of  the  Iliad  (like  Voltaire,  to  whom  Mr 
Arnold  happily  compares  him)  must  have  possessed  the 
national  gift  in  a  surpassing  degree.  The  Odyssey  is  in 
this  respect  perceptibly  below  the  level  of  the  Iliad. 

Rapidity  or  ease  of  movement,  plainness  of  expression, 
and  plainness  of  thought,  these  are  not  the  distinguishing 
qualities  of  the  great  epic  poets — Virgil,  Dante,  Milton. 
On  the  contrary,  they  belong  rather  to  the  humbler  epico-; 
lyrical  school  for  which  Homer  has  been  so  often  claimed. 
The  proof  that  Homer  does  not  belong  to  that  school — . 
that  his  poetry  is  not  in  any  true  sense  "ballad-poetry" — 
is  furnished  by  the  higher  artistic  structure  of  his  poems 
(already  discussed),  and  as  regards  style  by  the  fourth  of 
the  qualities  distinguished  by  Mr  Arnold — the  quality  of 
nobleness.  It  is  his  noble  and  powerful  style,  sustained 
through  every  change  of  idea  and  subject,  that  finally 
separates  Homer  from  all  forms  of  "  ballad-noetry "  and 
"  popular  epic."  ^ 

But  while  we  are  on  our  guard  against  a  once  common 
error,  we  may  recognize  the  historical  connexion  between 
the  Iliad  a.nd  Oc/yssey  and  the  "ballad"  literature  which 
undoubtedly  preceded  them  in  Greece.  It  may  even  be 
admitted  that  the  swift-flowing  movement,  and  the  simpli. 
city  of  thought  and  style,  which  we  admire  in  the  Iliad 
are  an  inheritance  from  the  earlier  "  lays  " — the  kXcu  avBpCv 
such  as  Achilles  and  Patroclus  sang  to  the  lyre  in  their  tent. 
Even  the  metre — the  hexameter  verse — may  be  assigned  to 
them.  But  between  these  lays  and  Homer  we  must  place 
the  cultivation  of  epic  poetry  as  an  art.-  The  pre-Homeric 
lays  doubtless  furnished  the  elements  of  such  a  poetry — 
the  alphabet,  so  to  speak,  of  the  art ;  but  they  must  have 
been  refined  and  transmvted  before  they  formed  poems 
like  the  Iliad  and  Odyssey. 

A  single  example  will  illustrate  this.  In  the  scene  on 
the  walls  of  Troy,  in  the  third  book  of  the  Iliad,  after 
Helen  has  pointed  out  Agamemnon,  Ulysses,  and  Ajax  in 
answer  to  Priam's  questions,  she  goes  on  unasked  to  name 
Idomeneus.  Lachmann,  whose  mind  is  full  of  the  ballad 
manner,  fastens  upon  this  as  an  irregularity.    "Theunskil- 

*  "  As  a  poet  Homer  must  be  acknowledged  to  excel  Shakespeare  in 
tlie  truth,  the  harmony,  the  sustained  grandeur,  the  satisfying  com- 
pleteness of  his  images"  (Shelley,  Essays,  &c.,  vol.  i.  p.  £1,  cd.  1852). 

^  "The  old  English  balladist  may  stir  Sir  Philip  Sidney's  heart  like 
a  trumpet,  and  this  is  much ;  but  Homer,  but  the  few  artists  in  the 
grand  style,  can  do  more— they  can  refine  the  raw  naturaVmaDj  they 
'•'xn.tTSLOsm-atsiiim.VslQiiJ'r.dlislsfiwUIoniT,  S-^^&Xl- 
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ful  transition  from  Ajax  to.Idomeneus,  about  whom  no  ques- 
tion had  been  asked,"  he  cannot  attribute  to  the  original 
poet  of  the  lay  {Bflrar/ili/iijen,  p.  15,  ed.  1865).  But,  as 
iun  lately  been  pointed  out,'  this  is  exactly  the  variation 
which  a  poet  would  introduce  to  relieve  the  primitive  ballad- 
liki'  sameness  of  question  and  answer;  and  moreover  it 
forms  the  transition  to  the  lines  about  the    Dioscuri  by 

»  which  the  scene  is  so  toucUingly  brought  to  a  close. 
Anahjies. — The  development  of  epic  poetry  (properly  so 
called)  out  of  the  oral  songs  or  ballads  of  a-country  is  a  pro- 
cess which  in  the  nature  of  things  can  seldom  be  observed. 
It  seems  clear,  however,  that  the  hypothesis  of  epics  such 
as  the  Iliad  and  Odyssey  having  been  formed  by  putting 
together  or  even  by  working  up  shorter  poems  iinds  no 
support  from  analogy. 

Narrative  poetry  of  great  interest  is  found  in  several 
countries  (such  as  Spain  aud  Sorvia),  in  which  it  has  never 
attained  to  the  epic  stage.  In  Scandinavia,  in  Lithuania, 
in  Russia,  according  to  M.  Gaston  Paris  (Uistoire  poelique 
de  Charlemagne,  p.  9),  the  national  songs  have  baen  arrested 
in  a  form  which  may  be  called  intermediate  between  con- 
temporary poetry  and  the  epic.  The  true  epics  are  those 
of  India,  Persia,  Greece,  Germany,  Britain,  and  France. 
Most  of  these,  however,  fail  to  afford  any  useful  points  of 
comparison,  either  from  their  utter  unlikeness  to  Homer,  or 
because  there  is  no  evidence  of  the  existence  of  anterior 
popular  songs.  The  most  instructive,  perhaps  the  only 
instructive,  parallel  is  to  be  found  in  the  French  "chansons 
de  geste,"  ef  which  tho  Chanson  de  Roland  is  the  earliest 
and  best  example.  These  poems  are  traced  back  with 
much  probability  to  the  lOlh  century.  They  are  epic  in 
character,  and  were  recited  by  professional  jonrjleiira  (who 
may  be  compared  to  the  aoiSoi'  of  Homer).  But  as  early 
as  the  7th  century  we  come  upon  traces  of  short  lays  (tho 
so-called  cantilcnes)  which  were  in  the  mouths  of  all,  and 
were  sung  in  chorus.  It  has  been  held  that  the  chansons  de 
geste  were  formed  by  joining  together  "bunches"  of  these 
earlier  cautilfcnes,  and  this  was  the  view  taken  by  M.  L^on 
Gautier  in  the  first  edition  of  his  great  work,  Les  £popees 
fran^aises,  published  in  18G5.  In  the  second  edition,  of 
which  the  first  volume  appeared  in  1878,  he  has  aban- 
doned this  theory.  He  still  believes  that  the  epics  were 
generally  composed  under  the  influence  of  earlier  songs. 
"  Our  first  epic  poets,"  he  now  says,  "  did  not  actually  and 
materially  patch  together  pre-existent  cantilfenes.  They 
were  only  inspired  by  these  popular  songs  ;  they  only 
borrowed  from  thera  the  traditional  and  legendary  elements. 
In  short,  they  took  nothing  from  them  but  the  ideas,  the 
s|)irit,  the  life;  they  'found'  (ils  ont  trouvd)  all  the  rest" 
(p.  80).  But  ho  admits  that  "  some  of  the  old  poems  may 
have  been  borrowed  from  tradition,  without  any  interme- 
diary "  {ibid.);  and  when  it  is  considered  that  the  traces 
of  the  "  cantilines"  are  slight,  and  that  the  degree  in  which 
they  inspired  the  later  poetry  must  be  a  matter  of  impres- 
sion rather  than  of  proof,  it  does  not  surprise  us  to  find 
other  scholars  (notably  M.  Paul  Meyer)  attaching  less  im- 
portance to  them,  or  even  doubting  their  existence.^ 

'  By  A.  Romer,  Die  Ezegetischcn  SchoUm  der  Tlias,  p.  vii. 

*  "  On  coniprenj  que  des  chants  populaiies  nes  d'on  ^venement 
eclatant,  victoire  ou  defa-te,  puisseiit  contribuer  k  former  la  tradition, 
a  en  arreter  les  traits  ;  il-,  peuveut  aussi  devenir  le  centre  de  legeudes 
tjui  se  forment  pom-  les  expliquer  ;  'et  de  la  sorto  leur  substance  au 
moins  aiTive  au  poete  cpiqiie  qui  I'introduit  dans  sa  composition. 
Voili  ce  qui  a  pa  sa  produire  pour  de  chants  tr4s-courts,  dont  il  est 
d'ailleurs  aussi  difficile  d'affirmer  que  de  nier  I'existence.  Mais  ou 
peut  expliquer  la  formation  des  chansons  de  geste  par  una  autre 
hypothese"  (Meyer,  Recherches  sur  V Epopee  fran(;aisc,  p.  65).. 
"  Ce  qui  a  fait  naitre  la  theoris  des  chants  '  ljTico-epiques'"ou  des 
eantilenes,  c'est  le  systeme  de  Wolf  sur  les  potnjes  homeriques,  et  de 
Lachmann  sur  les  Nibelungen.  Mais,  au  moins  en  ce  qui  concerne  co 
Vernier  poerae,  le  systeme  est  d^truit,  ...  On  tire  encore  argument 
ics  romances  espa^noles.  q;ii^  dit-on.  soat  des  '  caatiliaea'  una  encora 
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When  M.  Ldon  Gautier  shows  how  history  pasises  into 
legend,  and  legend  again  into  romance,  we  are  rominded  of 
the  difference  noticed  above  between  the  fliad  and  the 
Odyssey,  and  between  Homer  and  the  early  Cyclic  poems. 
And  as  has  been  recently  pointed  out,  the  peculiar  degrada- 
tion of  Homeric  characters  which  appears  in  some  poets 
(especially  Euripides)  finds  a  parallel  in  the  later  chansons 
de  geste.' 

The  comparison  of  Homer  with  the  great  literary  epica 
calls  for  more  discursive  treatment  than  would  be  in 
place  here.  Some  external  differences  have  been  already 
indicated.  Like  the  French  epics,  Homeric  poetry  is  indi- 
genous, and  is  distinguished  by  this  fact,  and  by  the  ease 
of  movement  and  the  simplicity  which  result  from  it,  from 
poets  such  as  Virgil,  Dante,  and  Milton.  It  is  also  distin- 
guished from  them  by  the  comparative  absence  of  under- 
lying motive  or  sentiment.  In  Virgil's  poetry  a  sense  of 
the  greatness  of  Rome  and  Italy  is  the  leading  motiva  of 
a  passionate  rhetoric,  partly  veiled  by  the  "  chosen  delicacy  " 
of  his  language.  Dante  and  Milton  are  still  more  faithful 
exponents  of  the  religion  and  politics  of  their  time.'  Even 
the  French  epics  are  pervaded  by  the  sentiment  of  fear  and 
hatred  of  the  Saracens.  But  in  Homer  the  interest  is 
purely  dramatic.  There  is  no  strong  antipathy  of  race  or 
religion  ;  the  war  turns  on  no  political  event ;  the  capture 
of  Troy  lies  outside  the  range  of  the  Iliad.  Even  the 
heroes  are  not  the  chief  national  heroes  of  Greece.  The 
interest  lies  wholly  (so  far  as  we  can  see)  in  the  picture  of 
human  action  and  feeling. 

Bibliographii. — A  complete  bibliography  of  Homer  would  fill 
volumes.  The  following  list  is  intended  to  include  those  books 
only  which  are  of  first-rate  importance,  or  which  would  be  found 
of  use  to  a  student  at  the  present  time. 

The  cdilio  princcps  of  Homer,  published  at  Florence  in  1488,  by 
Demetrius  Chalcondylas,  and  the  Aldine  editions  of  1504  and  1517, 
have  still  some  value  beyond  that  of  curiosity.  The  chief  modem 
critical  editions  are  those  of  Wolf  (Halle,  1794-95;  Leipsic,  1804-7), 
Spitzner  (Gotha,  1832-36},  Bekker  (Berlin,  1843;  Bonn,  1358), 
and  La  Roche  (Odyssey,  1867-68  ;  Iliad,  1873-76,  both  at  Leipsic). 
The  commentaries  of  Barnes,  Clarke,  and  Ernesti  are  practically 
superseded;  but  Heyne's  Iliad  (Leipsic,  1802),  and  Nitzsch's 
commentary  on  the  Orfi/sscy  (books  i.-xii.,  Hanover,  1326-40)  are 
still  useful.  Nagelbach's  Anmerkungen  zur  Ilias  (A,B  1-483,  r)  is 
of  great  value^  especially  the  third  edition  (by  Autenrieth,  Nurem- 
berg, 1864).  The  school  editions  of  Faesi,  Ameis,  and  La  Rocha 
should  be  added  to  the  corresponding  English  books.  The  unique 
Scholia  Vcnela  ou  the  Iliad  were  first  made  known  by  Villoison 
(Homcri  Ilias  ad  vcteris  codicis  Vencti  fidem  reccnsita.  Scholia  in 
cam  anliquissima  ex  codcm  codice  aliisque  nunc  primum  cdidit,  cum 
Astcriscis,  Obeliscis,  aliisque  signis  criticis,  Joh.  Bapiista  Caspar 
d'An-sse  de  Villoison,  Venice,  1788);  reprinted,  with  many  additions 
from  other  MSS.,  by  Bekker  (Scholia  in  Homeri  Iliadem,  Berlin, 
1825-26).  A  new  edition  is  being  published  by  the  Oxford  Press 
{Scholia  Orceca  in  Homeri  Iliadem,  ed.  Gul.  Dindqrfius);  fonr 
volumes  have  appeared  (1875-77).  The  vast  commentary  of 
Eustathius  was  first  printed  at  Rome  in  1542;  the  last  edition  ia 
that  of  Stallbaum  (Leipsic,  1827).  The  Scholia  on  the  Odyssey 
were  published  ,by  Buttmann  (Berlin,  1821),  and  with  greater 
approach  to  completeness  by  W.  Diudorf  (O.vford,  1855).  Although 
Wolf  at  once  perceived  the  value  of  the  Venetian  Scholia  on  the 
Iliad,  the  first  scholar  who  thoroughly  explored  them  was  K.  Lehrs 
(De  Arislarchi  studiis  ffomericis,  Kcinigsberg,  1833;  2ded.  Leipsic, 
1865).  Of  the  studies  in  the  same  field  which  have  appeared  since, 
the  most  important  are : — Aug.  Nauck,  Aristophanis  Byzantii 
fragmenla  (Halle,  1848);  L.  Friedlander,  Arislonici  ircpl  ariixiluv 
'lAitiSos  reliquia;  (Gottingen,  1853) ;  M.  Schmidt,  Didymi  Chah 
cenleri  fragtminla  (Leipsic,  1854);  L.  Friedliinder,  Nicanoris  irtp\ 
'IXia/cns  (TTiyiiris  reliquice  (Berlin,  1857);  Aug.  Lentz,  Uerodiani 
Technici  reliquioe  (Leipsic,  1867);  J.  La  Roche,  Die  homerischt 
Textkritik  iin  Alterthum  (Leipsic,  18d6),  and  Homerische  UnCer- 
suchungcn  (Leipsic,  1869);  Ad.  Riimer,  Die  Werke  der  Arislarehecr 
im  Cod.  Vc-iiet.  A.  (Munich,  1875). 

The  literature  of  the  "Homerio  Question"  begins  practically 
with  Wolf's   Prolegomena  (Halle,  1795).      Of  the   earlier  bookd 

arriv^es  i  I'epopie.    .  Et  c'est  le  malheur  de  cette  thiorie  :  fauti 

de  preuves  directes,  elle  cherehe  dea  analogies  au  dehors ;  en  Espagne^ 
elle  trouvo  des  '  cantilenes,'  mais  pas  d'epopee  ;  en  Allemagoe,  tui* 
epopee,  mais  pas  de  cantilcnes  !"  (Ibid.,  p.  66). 

*  A.  Xang.  ConiemiKffarii  Revi4V>,  vol.  xvii.,  n.s.,  p.  58ff. 
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Wood's  Essny  on  thr  Original  Oaitus  and  II  filings  of  Homer  13 
tlie  most  iiitor.sling.  'Wolf's  views  wc-o  skilfuli/  popularized  in 
\V.  Miiller's  J'omerischc  Vorschiilc  (2J.  ed.,  Lcipsic,  1888).  G. 
hurmunn  s  dibscrtations  Dc  i.itcrpo'ationibiis  Humeri  (1832>  mid 
Ua  ilcralis  avnd  Ilomrrum  (1840)  aro  rcprinte'  ir  his  Opusmla. 
Lachinnnii  s  two  pajicra  iBarnc/Uunjcii  Ubcr  homer's  Jtias)  wcro 
edited  together  by  M.  Haiipt  (2d  ed.,  Berlin,  1863i.  Essidi-a  tha 
lonicwhat  voluminous  writings  of  Nitzsch,  and  the  discussious  con- 
tained in  the  histories  of  Greek  literature  by  K.  O  JuiUer,  Bern- 
harJy,  Ulrici,  and  Th.  Bergk,  and  in  Grote's  History  of  Greece,  the 
chief  bcoks  are  : — Welcker,  Der  cjiisclf  Cyclus  oderdio  /lomcrischcn 
Dicktcr  {Bonn,  1835-49);  Lauex,  Gcschiehte  dcr  homcriaclun  Poesic 
(Berlin,  1851);  Sengobusch,  two  dissertations  prefixed  to  the  two 
volumes  ofW.  Diudorfs  isomer  in  the  Tenbncr  series  (1855-56); 
Friedlandcr,  Die  Homerisehc  Kritik  von  Wolf  bis  Grotc  (Berlin, 
1853);  Kutzhora,  Die  Entstchungsweiae  der  Homcrischen  GediclUe, 
mil  Vorwortvon  J.  N.  Madvig  (Lcipsic,  1809);  E.  Karamer,  Zur 
homcrischen  Fragc  (Konigsberg,  1870) ;  A.  KirchofF,  Die  Com- 
posilion  dcr  Odijssee  (Berlin,  1869);  Volkmann,  Gcschiehte  und 
Krilik  der  Wolfschen,  Prolegomena  (Leipsic,  1874).  The  interest 
taken  in  the  question  by  English  students  's  sutficiently  shown 
in  the  writings  of  Jlr  Gladstone,  Professor  Blackie,  Mr  Paley, 
Dr  Hayman  (in  the  Introductior  to  his  Odyssey),  and  Professor 
Geddes. 

The  Homeric  dialect  must  be  studied  iu  the  books  (such  as  those 
)f  G.  Curtius)  that  deal  with  Greek  ou  the  comparative  method. 
The  best  special  work  is  tho  Qricchischc  Formcnlehre  of  H.  L. 
Ahrens  (Gottingen,  1852).  On  Homeric  syntax  the  chief  book  is 
B.  Delbnick's  Syntactischc  Forschiiiigen  (Halle,  187''-79),  especially 
rols.  i.  and  iv.;  on  metre,  &c.,  Harte''s  Homerisehc  Studien  (i.-iii., 
V'ienna),  and  Knbs,  Dc  digammo  Homcrico  quccstioncs  (Upsala, 
1872-73-78).  The  papers  reprinted  in  Bekker's  Homcrische  Blatter 
Bonn,  1863-72)  and  Cobet's  Miscellanea  Crilica  (Leyden,  1876) 
ire  of  the  highest  value.  HoflTraann's  Quccstioncs  Ijomcrica:  (Claus- 
;hal,  ]842)is  a  useful  collection  of  facts.  Buttmann's icxiVojifS, 
IS  an  example  of  method,  is  still  worth  sti'dy. 

The  antiquities  of  Homer — using  th6  word  ir  a  wide  sense— may 
50  studied  in  the  following  books: — Volcker,  Ucbcr  Homcrische 
jeographie  und  JFcUhunde  {Kunoyer,  '"830);  Nagclsbach's  fl'omcr- 
■■schc  TJicologie  (2d  ed.,  Nuremberg,  1861);  H.  Brnnp,  Die  Ktaisl  bci 
Homer  (Munich,  1868);  W.  W.  Lloyd,  On  tlie  Homeric  Design  of 
'■he  Shield  of  AchiUcs  {I.ondon,  1854);  Bochholz,  Die  homcrischen 
Rcalicn  (Lcipsic,  1871-73). 

Among  other  aids  should  be  ment'onod  the  Index  Homericiis  of 
5eber  (Oxford,  1780);  Jlr  Prendergast'.s  Concordance  to  the  Iliad 
London,  1875);  Autcnrieth's  Homeric  Dictionary  ^London,  1877); 
md  the  Lexicon  Homcricum,  edited  by  H.  Ebcling  (in  the  course  of 
jublication).  (D.  B.  M.) 

HOMESTEAD. 

BY  the  Homestead  Privilege,  the  laws  of  the  United  States 
give  to  every  perann  who  is  the  head  of  a  family,  or  wiio 
is  twenty-one  years  or  more  of  age,  and  a  citizen  of  the  United 
States,  or  who  has  filed  his  declaration  that  he  intends  to  be- 
come a  citizen,  the  privilege  to  enter  a  homestead  of  KiO  .ncres 
of  ordinary  surveyed  lands,  or  80  acres  of  alternate  sections, 
lying  along  the  lines  of  railroads,  or  other  works  of  internal 
improvement.  <-)ne  jinrjiose  seems  obvioasly  to  be  aimed  al  by 
the  homestead  law,  and  that  is,  to  secure  to  every  man  who  hits 
a  family,  and  desires  to  obtain  a  home,  UiO  acres,  to  be  selected 
at  will  from  any  of  the  unappropriated  public  lands,  free  from 
all  cost,  except  entry  fees.  I'his  homestead  is  set  apart  from  tlie 
general  estate  of  the  houseliolder ;  it  cannot  be  alienated  liv 
him,  nor  can  it  be  seized  by  his  creditors  for  the  purpose  of 
satisfying  their  debts.  The  administration  of  the  homestead, 
and  other  land  laws,  is  entrusted  to  the  General  Land  Office, 
which  was  astablished  .Vpril  '25,  ISlli,  in  the  Treasury  Depart- 
ment. .411  executive  duties  appertaining  to  the  surveying  and 
sale  of  the  public  lands  are  performed  by  the  commissioner  of 
the  General  Land  OfBce,  under  the  direction  of  the  Secretary 
of  the  Interior.  To  tlie  Secretary  of  the  Interior  is  given 
appellate  jurisdiction  in  all  land  cases. 

On  .March  "2,  1  S,s9,  Congress  approved  an  act  to  withdraw 
certain  jjublic  lands  from  private  entry,  and  for  other  purposes. 
Said  act  provides  that  from  and  after  its  [lassage,  "  no  ])iiblic 
lands  of  the  United  States,  except  those  in  the  state  of  ^^issouri, 
shall  be  subject  to  private  entry."  This  relates  to  tlie  private 
sale  or  entry  of  "  otlered  "  lands  under  sections  2345  and  2354, 
U.  S.  R.  S.  _ 

For  the  sake  of  convenience  to  those  who  may  desire  to  take 
up  land  in  any  of  the  states  or  territories,  where  public  lands 
are  still  to  be  found,  local  Land  Offices  have  been  established  in 
the  districts  where  such  lands  are  found.  Each  office  is  under 
the  charge  of  a  registrar  and  a  receiver,  who  have  control  and 


.vttend  to  the  disposal,  of  the  public  lands.  To  obtain  a  home- 
steau  the  following  conditions  must  be  observed :  The  applicant 
must,  in  connection  with  his  ai>plicaiion,  make  affidavit  before 
the  registraror  receiver  that  he  is  twenty-one  vein's  old,  orovcr; 
or  the  head  of  a  tamily;  that  he  is  a  citizen  of  the  United 
States,  or  intends  to  become  a  citizen  ;  that  the  entry  is  made 
for  his  exclusive  use  and  benefit,  and  for  actual  settlement  ond 
cultivation.  lie  mast  then  pay  the  leg-al  fee  and  that  part  of 
the  commission  which  is  payable  when  entry  is  made.  U'here 
actual  settlement  has  been  made  by  the  applicant,  and  he  i^ 
prevented  from  appearing  in  person  at  the  district  Land  Offiiv, 
the  afrid.ivit  may  be  made  before  the  clerk  of  the  court  for  the 
county  in  which  llie  land  is  situated.  On  compliance  with  the 
foregoing  retiulsition,  the  receiver  will  issue  his  receipt  for  the 
fee  and  lor  tlie  commission  paid.  L'pon  a  faithful  observance 
of  the  law,  at  the  expiration  of  five  years  from  the  date  of 
settlement,  or  within  two  years  thereafter,  upon  proper  proof 
and  p;iymenl  to  the  receiver  of  the  balance  of  commission  due, 
proper  returns  will  be  made  to  the  General  LaniJ  Office,  upon 
which  a  patent  will  be  issued.  In  case  the  applicant  abandons 
the  land,  or  remains  absent  from  it  for  a  period  of  more  Uian 
six  months,  the  entry  may  be  contested  and  cancelled,  after 
which  the  land  reverts  to  the  government,  and  tlie  tract  i^ 
again  open  to  the  first  legal  applicant.  The  original  claimant 
is  not  jierinitted  to  make  a  second  entry,  as  but  one  homestead 
privilege  is  allowed  by  law.  It  is  important  that  the  applicant 
making  a  homestead  entry  should  know  that  no  one  else  has 
located,  and  made  improvements  upon  the  land  preparatory  to 
a  claim  under  the  pre-emption  laws,  as  such  a  claim,  under  tlie 
land  laws,  wovdd  antedate  his  own.  After  ihe  applicant  h;is 
resided  upon  and  cultivated  his  claim  for  five  years,  he  is  al- 
lowed two  years  more  in  which  to  make  "final  proof"  AVhen 
any  settler  desires  to  make  final  proof,  he  must  tile  a  written 
notice  at  tlie  district  Land  Office,  d&scribing  the  land,  and  giv- 
ing the  names  and  residences  of  two  di^nterested  witnesses  by 
whom  the  necessary  facts  are  to  be  established,  with  a  sufficient 
deposit  to  pay  the  cost  of  a  public  notice  stating  the  fact. 
When  notice  has  been  given  in  legal  mannev,  the  applicant  may 
appear  in  person  at  the  district  Land  Office,  with  the  two  wit- 
nesses, and  make  affidavit  and  final  proof  of  his  claim,  or  he 
may  appear  witli  his  witnesses  before  the  judge  of  a  court  of 
record  having  jurisdiction,  and  make  final  jiroof,  which,  when 
duly  autlienticatcd  by  the  court  .seal,  must  be  transmitted  to 
the  registrar  and  receiver  of  claims,  together  with  the  proper 
fees.  In  the  absence  of  the  judge  the  clerk  may  act,  and  so 
certify.  The  affidavit  given  must  show  that  the  applicant  is  a 
citizen  of  the  United  States;  that  he  has  made  actual  settlement 
and  has  cultivated  the  land  in  good  faith  for  tlie  time  required. 
It  must  further  show  tliat  he  has  never  perfected  (n-  abandoned 
a  previous  entry  made  under  the  lionrestead  laws.  Wlien  the 
homestead  is  situated  in  an  unorganized  county,  proof  may  be 
made  in  any  adjacent  county  of  the  state  or  territory.  If  any 
objection  appeai-s  at  any  time,  the  homestead  settler  will  bo  ad- 
vised of  his  rights.  Final  proof  having  been  made,  and  the 
full  amount  of  money  paid,  pr-oper  returns  will  be  certified  to 
the  General  Land  Office,  and  a  patent  or  title  to  the  land  will 
be  issued. 

In  case  of  the  death  of  the  homestead  settler,  the  legal  heir 
or  heirs  may  continite  settlement,  with  all  the  rights  and  jtriv- 
ileges  of  the  deceased  applicant.  If  the  widow  proves  upon  the 
claim,  the  title  passes  to  her.  If  the  heir's  on  her  death  make 
the  pi'oof,  the  title  will  pass  to  them.  But  where  both  parents 
die,  the  homestead  may  be  sold  for  cash  for  the  benefit  of  their 
infant  children.  Under  no  condition,  however-,  does  the  right 
of  sale  inirre  to  any  homestead  settler  before  the  completion  of 
the  title,  and  such  privilege  is  not  recognized  by  the  General 
Land  Office.  The  claim  to  a  homestead  maybe  relinquished 
if  it  is  desir-ed,  but  the  title  to  the  land  is  held  by  the  govern- 
ment. Where  application  is  made  to  test  the  validity  of  a 
liomestead  entry  on  the  ground  of  abandonment,  arr  affidavit 
describing  the  tract,  giving  the  name  of  the  set'.ler,  and  ?on- 
tainirrg  the  allegations  on  which  the  claiiir  is  foirnded,  must  be 
filed  in  the  District  Land  Office.  A  day  for  hearnirg  the  case 
will  then  be  set  and  the  parties  interested  will  be  given  due 
notice.  The  results  of  the  trial  will  be  ti-ansniitted  to  the  Gen- 
ei-al  Land  Office.  The  expenses  incident  to  such  a  contest 
must  be  borne  by  the  contestant;  and  if  the  informant  desir-es 
the  land,  he  must,  when  notice  of  cancellation  is  received  at 
the  Distr-ict  Land  OfTice,  make  formal  application.  The  land, 
after  notice  of  c.Tncellation,  is  open  to  the  first  legal  applicant, 
unless  the  land  iswitlidrawn  by  the  government.  In  such  cases 
that  come  up  lor  trial  preference  is  always  given  to  actual  banoi 
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yJde  settlers.  But  one  homestead  privilege  is  allowed,  except 
the  applicant  can  prove  that  llie  abandonment  or  relinquish- 
ment was  not  a  willful  act  on  his  part. 

A  pre-einplion  declaration  may  be  clianged  into  a  homestead, 
if  the  pre-emption  laws  have  been  complied  witti,  and  the  time 
will  be  credited  on  the  period  of  residence  and  cultivation  on 
[he  homestead.  But  in  making  final  proof  the  settler  must 
take  the  additional  "pre-emption  homestead  affidavit."  A 
homestead  settler  may  at  any  time  alter  six  months'  residence 
on  the  homestead,  pay  "for  it  with  cash,  wanaiits,  college 
scrip,  or  private  land  scrip."  All  lands  thus  obtained  under 
the  homest'id  laws  are  held  exempt  from  liability  for  debts 
contracted  ,irior  to  the  issuing  of  the  patent  therefor.  The 
government  lands  are  held  at  the  minimum  price  of  .$1.2-')  an 
acre.  When  alternate  .sections  have  l)een  granted  to  railroad.s 
or  other  works  of  internal  improvement,  the  remaining  sections 
have  been  held  at  "double  minimum"  or  ?Zf)0  an  acre.  Pre- 
vious to  July  1,  1879,  no  settler  conld  enter  more  than  80  acres 
on  a  "  double  minim\im  "  of  reserved  section,  unless  he  had 
been  a  soldier  or  sailor  in  the  war  for  the  Union,  when  he  was 
allowed  to  enter  as  homestead  claimant  for  160  acres.  TliLs 
privilege  is  now  made  general,  with  the  exception  of  some 
portions  of  .\labama,  Mississippi,  and  other  states  where  no 
more  than  ."iO  acres  of  "  double  minimum  "  land  can  be  taken. 
Every  person  who  has  served  in  the  army  or  navy  of  the 
United  Statcsi,  for  a  period  not  less  than  ninety  day,«,  during 
the  war  of  18til  for  the  Union,  and  who  was  honorably  dis- 
charged, may  enter,  imder  the  provisions  of  the  homestead 
laws,  llJO  acres  of  minimum  or  double  minimum  land,  with  the 
following  privileges :  He  will  be  allowed  to  deduct  his  term  of 
service,  if  honorably  discharged,  or  the  term  of  enlistment,  if 
discharged  by  reason  of  wounds,  from  the  period  of  five  years' 
residence  required  by  law^,  provided  he  shall  reside  at  least  One 
year  on  the  homestead,  and  any  person  having  entered  under 
the  above  privileges  a  smaller  quantity  than  100  acres,  may  en- 
ter additional  land  not  to  exceed  a  total  of  ItiO  acres;  and  in 
tliis  case  the  time  of  his  residence  on  the  tract  first  entered  will 
be  deducted  from  the  five  years,  so  that  in  making  his  final 
proof  he  need  show  occupancy  and  cidtivation  of  his  addi- 
tional homestead  for  the  live  years,  le-ss  the  time  he  was  en- 
listed in  the  army  or  navy.  .Such  entries  are  made  without 
the  payment  of  commissions  and  fees.  Instead  of  making  such 
an  additional  entry  the  soldier-settler  may  surrender  his  exist- 
ing entry  to  the  government  and  enter  another  claim  of  ICO 
acres  if  he  chooses.  Such  settlers,  who  were  soldiers  or  sailoi-s 
in  the  war  for  the  Union,  and  who,  prior  to  June  22,  1874,  had 
made  homestead  entries  of  less  than  160  acres,  have  the  fur- 
ther privilege  of  selecting  their  additional  entries  from  any  im- 
occupied  lands,  whether  adjoining  their  original  homesteads  or 
not.  The  immarricd  widow  of  an  officer,  soldier,  or  sailor,  of 
the  army  or  navy,  is  entitled  to  all  his  acquired  rights  to  the 
date  of  his  death,  with  the  additional  privilege,  that  if  her 
husband  died  during  his  tei-m  of  enli-stnient,  she  shall 
have  the  benetit  of  the  whole  term  of  eiJistment,  to  be  deducted 
from  the  five  years  of  required  residence  on  the  homestead. 
The  officers,  .soldiers,  sailors,  or  their  widows,  after  their 
claims  are  filed,  are  allowed  six  months  in  which  to  begin  set- 
tlement and  improvement.  The  proof  required  of  soldiers  and 
sailors  is  a  certified  copy  of  discharge,  showing  date  of  enlist- 
ment, or  proof  by  disinterested  witnesses  of  the  facts,  or  the 
person's  affidavit  to  the  same.  In  the  case  of  a  widow, 
evidence  of  the  military  or  naval  service  of  the  husband, 
proof  of  \,idowhood,  and  date  of  the  husband's  death  are 
required. 

If  the  settler  entering  a  homestead  claim  does  not  wish  to  re- 
main five  years  upon  the  land,  he  is  permitted  to  pay  for  it 
with  cash,  military  bounty,  land  warrants,  or  agricultural  col- 
lege, private,  or  certain  other  scrii>s,  upon  making  proof  of  his 
residence  upon,  and  cultivation  of,  the  land  for  a  period  of  not 
less  than  six  months  from  date  of  settlement.  ^Vlien  the  land 
is  paid  for  in  this  way  the  claim  becomes  a  pre-emplion.  The  dif- 
ference between  the  homestead  and  pre-emption  la^vs  is  this:  Ex- 
eepting  the  necessary  registrv'  fees  nothing  is  paid  for  land  home- 
steads, while  from  $1.2.5  to  ?2.50  per  acre  is  always  paid  for 
Wnd  pre-empted.  Until  1880  the  homestead  right  began  with 
the  date  of  entry,  but  now  settlement  is  necessary  to  constitute 
a  right  to  the  land,  as  in  pre-emption.  1 1  omesteads  can  only 
be  taken  on  surveyed  lands,  but  pre-emptions  can  be  taken  on 
land  unsurveyed,  and  after  survey  the  pre-emption  claim  may 
be  changed  into  a  homestead  entry  if  desired.  The  laws  in 
the  case  of  pre-emption,  as  in  those  of  homestead,  allow  time  for 


the  making  of  final  proof,  and  also  require  residence  and  ccdti- 
,'ation  to  secure  the  title. 

For  homestead  entries  on  lands  in  Michigan,  Wisconsin, 
Iowa,  Ali.ssouri,  Minnesota,  Kansas,  Nebraska,  Dakota,  Ala- 
bama, Mississippi,  Louisiana,  ArkaiLsas,  and  Florida,  commis- 
sioas  and  fees  are  to  be  paid  according  to  the  following  table, 
taken  from  the  laws  of  tlie  United  States  regulating  the  Interior 
Department : 
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In  addition  to  the  states  and  territories  above  named  the 
same  rate  will  apply  to  Ohio,  Indiana  and  lllmois,  if  any 
vacant  tracts  can  be  found  liable  to  entry  in  these  three  states, 
where  but  very  few  isolated  tracts  of  public  land  remain  undis- 
[losed  of.  In  the  Pacific  and  other  political  divisions,  namely, 
on  lands  in  California,  Kevada,  Oregon,  Colorado,  IS'ew  Mex- 
ico, Washington,  Arizona,  Idaho,  I  tah,  Wyoming  and  Mon- 
tana, commi.ssious  and  fees  are  to  be  paid  according  to  the 
following  table: 
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The  first  step  in  securing  a  pre-emption  claim  is  to  go  upon 
the  land,  and  begin  to  make  improvements.  When  this  has 
been  done  and  the  land  is  otiered  for  sale,  by  proclamation  of 
the  President  or  otherwise,  the  pre-emptor  must  file  a  declara- 
tory statement  with  the  District  Land  Office  setting  forth  his 
claim,  within  thirty  days.  And  within  a  year  from  the  date 
of  settlement,  he  must  appear  before  the  Kegistrar  and  Re- 
ceiver, and  make  proof  of  his  actual  residence  upon,  and  culti- 
vation of  the  land.  He  will  then  be  permitted  to  obtain  title 
to  the  tract  by  pajTng  $1.2.5  per  acre,  or,  if  tlie  land  is  within 
the  limits  of  the  public  improvement  gi-ant,  92.50  per  acre. 

When  the  laud  ou  which  the  pre-emptor  has  settled  has  not  been 
offered  for  sale,  he  isgiveu  three  mouths  iu  which  to  tile  his  declar- 
atory statement,  and  thirty-three  mouths  from  the  time  of  his 
settlemeut.  iu  which  to  make  liual  proof  -nd  pay  for  the  land.  In 
the  case  where  laud  is  unsurveyed,  when  the  settlement  is  first 
made,  the  applicant  must  file  his  declaratiou  withiu  three  mouths 
from  the  date  of  the  receipt  at  the  District  Land  Otlice  of  the  ap- 
proved plat  of  the  survey  of  the  township,  embracing  said  appli- 
cant's claim.  ,       .,,  ^, 

When  it  is  rendered  impossible  to  comply  with  the  laws  govern- 
ine  homesteads  or  pre-emjitious,  ou  account  of  the  destruction  of 
crops,  au  absence  of  one  year  is  allowed,  during  which  no  adverse 
right  cau  be  instituted.  As  proofs  of  actual  settlement  on  pre- 
emption claims,  as  well  as  homesteads,  a  part  of  the  laud  must 
have  been  brought  under  cultivtaion.  and  there  must  he  a  habit- 
able house  which  is  used  by  the  settler  as  a  home.  Lauds  entered 
under  the  pre-emption  and  homestead  laws, are  e-xeuii't  from  tax- 
ation during  those  years  which  are  necessary  to  acquire  a  title. 

Land  can  be  takcu  up  uuder  the  timber  culture  law  s  on  praine 
land  or  land  natiirallv  devoid  of  trees.  Nothing  is  paid  for  the 
land  except  the  necessary  fees,  but  the  party  taking  the  160  acres 
uuder  this  law  is  obliged  to  set  out  a  certain  number  of  acres  to 
trees  each  year,  until  he  has  one  sixteenth  of  it  in  growing  trees. 
This  act  was  passed  March  3,  187:5.  The  tree-claim  settler  must 
break  five  acres  the  first  vcar,  and  five  acres  more  the  second  year. 
During  the  second  year  he  must  cultivate  the  five  acres  broken 
the  previous  year.  On  the  third  ye&T  the  first  five  acres  roust  be 
planted  in  timber,  seeds  or  cuttings;  the  five  acres  broken  tho 
second  year  must  be  cultivated  and  an  additional  five  acres  broken, 
and  so  on  till  the  required  portion  is  in  timber,  .\ccording  to 
the  provisions  of  the  act  of  June  14.  lS78,the  settler  must  cultivate 
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this  land  for  eight  years.  If  then  he  can  prove  by  twodisinter- 
jsted  witnesses  that  his  cultivation  has  been  successful,  he  is  eu- 
Utled  to  a  patent  to  the  laud.  At  auy  time  after  oue  year  from  the 
time  01  ?ntry,  his  claim  becomes  liable  to  contest,  and,  upon  due 
proof  tha.  tiie  applicant  has  failed  to  com|>ly  with  the  reijuire- 
Qleuts  o-'  the  act,  the  entry  will  be  cancelled  and  the  title  will  re- 
vert t*  the  government.  The  fee  for  timber  claims  is  $1U  for  more 
^aP  **0  acres,  aud  .^.">  for  80  acres  or  less.  The  commissioner's  fee 
k?  ,4  at  time  of  eutry.  and  $■)  at  the  time  of  final  proof. 

ihe  desert  lands,  mineral  lands,  etc.,  are  subject  to  speciallaws. 
*)esert  lands  are  such  as  will  not  produce  crops  without  artificial 
irrigation.  The  act  of  March  3,  1N77,  provides  that  persons  may 
make  entry  of  such  lands  in  certain  States  and  Territories. 

The  applicant  for  such  land  must  file  a  declaration  that  he  is  a 
citizen,  that  he  intends  within  three  years  to  reclaim  the  said  tract 
of  desert  laud  by  conducting  water  thereon.  It  must  also  be 
thown  that  the  tract  comes  within  the  statutory  description  of 
desert  lauds;  then,  at  the  end  of  three  years,  ou  proof  that  the 
land  has  been  reclaimed  by  irrigation,  a  patent  will  issue  for  it  on 
payment  of  "25  cents  an  acre.  These  desert  lands  are  found  in  the 
following  states  and  territories:  California,  Oregon,  Nevada, 
Idaho,  Washington,  Montana,  Utah,  VVyomiug,  Arizona,  New 
Mexico  aud  Dakota. 

The  mineral  lands  in  the  public  domain,  surveyed  or  unsnrveyed, 
are  open  for  exploration,  occupation  and  purchase  to  all  citizens 
of  the  United  States,  and  all  persons  who  have  declared  their  in- 
tention to  become  citizens.  Rights  under  patents  heretofore  is- 
sued are  enlarged  by  the  Revised  Statutes,  so  as  to  invest  the 
lawful  owner  with  title  to  all  veins,  lodes  or  ledges  throughout 
their  entire  depth,  the  top  or  apex  of  which  lies  withiu  the  end 
and  side  boundary  lines  of  his  claims  on  the  surface,  as  patented, 
extending  downward  or  vertically.  A  qualified  person  may  claim 
and  hold  as  a  mining  tract,  not  more  than  1,500  linear  feet  along 
the  course  of  any  mineral  vein.  One  hundred  dollars  worth  of 
labor  must  be  performed,  or  improvements  to  that  amouut  made 
thereon,  within  one  year,  and  the  same  annually  thereafter,  or  the 
claim  will  become  sut)ject  to  reclamation. 

Persons  who  desire  to  establish  a  town  or  city  may  acquire  title 
by  purchase,  to  the  extent  of  the  tract  occupied  for  town  or  city 
purposes,  according  to  the  number  of  inhabitants:  320  acres,  for 
100  to  200  persons;  WO  acres,  for  200  to  1,000;  1.280  acres,  for  1,000  and 
320  acres  tor  each  additional  thousand  inhabitants,  not  exceeding 
5,000  in  all.  The  title  is  issued  to  the  mayor  or  to  the  judge,  in 
trust  for  the  purchaser,  and  the  Territorial  or  State  Legislature 
must  provide  the  mode  of  distribution  of  the  lots. 

The  sale  of  coal  lands  is  provided  for  by  ordinary  private  entry, 
and  by  granting  a  preference  right  of  purchase  based  on  priority 
of  possession  and  improvement.  Entry  is  confined  to  surveyed 
lands:  to  such  as  are  vacant,  not  otherwise  appropriated,  reserved 
by  competent  authority,  or  containing  valuable  minerals  other 
than  coal.  Individuals  or  associations  may  purchase,  provided 
such  purchasers  are  each  21  years  of  age, and  citizens  of  the  United 
States,  or  have  declared  their  intention  so  to  be. 

An  individual  may  enter,  by  legal  subdivisions,  any  area  not  ex- 
ceeding 100  acres;  and  an  association,  of  not  less  than  four  per- 
sons, duly  qualified,  who  have  expended  not  less  than  $5,000  in 
woriciug  and  improving  any  coal  mine  or  mines,  may  enter  a  claim 
not  exceeding  640  acres. 

On  the  admission  of  Texas  into  the  Union  the  disposal  of  the 
public  lands  was  entrusted  to  the  State.  The  laws  of  Texas  re- 
garding laud  entries  do  not  differ  very  widely  from  those  of  the 
United  States.  The  length  of  residence  required  on  a  homestead 
claim  is  three  years,  and  every  male  citizen  over  eighteen  years  of 
age  may  acquire  title  to  80  acres.  In  the  case  of  pre-emption  the 
price  per  acre  is  one  dollar;  but  no  person,  who  is  the  owner  of 
160  acres  in  Texas  is  allowed  to  pre-empt  a  claim.  The  school 
lands  raav  be  purchased  by  actual  settlers  at  the  appraisement 
Talue  of  the  land,  "  which  in  no  case  shall  be  less  than  $1.50  per 
*"e."  E.  V.  H. 

nOMEYERrKARirGusTAvr  (1795-1874),  was  born 
August  13,  1795,  at  Wolgast,  a  small  town  in  Pomerauia, 
which  at  that  time  was  still  Swedish  territory.  ,  After  a 
four  years'  stay  in  Sweden,  whither  his  father,  a  merchant, 
had  taken  him  in  1806,  and  where  he  may  have  laid  the 
foundation  of  that  knowledge  of  the  languages  and  laws  of 
the  North  which  is  so  consp'cuous  in  his  later  works,  he 
was  in  1810  received  into  the  house  of  his  uncle  Piiihs,  the 
learned  historian,  who  had  just  been  called  to  the  professor- 
ship'of  history  at  the  newly-founded  university  of  Berlin. 
He  subsequently  went  through  the  course  of  law  study  at 
the  universities  of  Berlin,  Gottingen,  and  Heidelberg  (1813- 
1817).  It  was  in  Berlin  especially  that  he  was  introduced 
to  the  principles  of  the  so-called  historical  Bchool  of  the 
science  of  law  by  Savigny  and  Eichhorn,  who  were  his 
principal  teachers.  In  1821  he  settled  as  a  privat-docent 
iat  the  university  of  Berlin,  where  he  was  promoted  to  an 
extraordinary  professorship  in  1824,  and  to  the  ordinary 
Gorman  law  chair  in  1827.  His  principal  works  are  his 
edition  of  the  Sachsenspiegel  (in  3  vols.,  containing  also 
some  other  important  sources  of  Saxon  or  Low  German 
law),  which  is  still  unsurpassed  in  accuracy  and  sagacity 
of  research,  and  his  book  on  Die  Raus-  und  Hofmarhen 
(1870),  in  which  he  has  given  a  history  of  the  use  of  trade- 
marks among  all  the  Teutonic  nations  of  Europe,  and 


which  ia  full  of  important  elucidations  of  the  iistory  ol 
law  and  also  contains  valuable  contributions  to  the  history 
of  art  and  civilization.  In  1850  Homeyer  was  elected  a 
member  of  the  Berlin  Academy  of  Sciences,  in  the  Trans- 
actions of  which  he  published  various  papers  exhibiting 
profound  learning  ("  Ueber  die  Beimath,"  1852;  "Gene- 
alogie  der  Handschriften  des  Sachsenspiegels,"  1859;  "  Die 
Stadtblicher  des  Mittelalters,"  1860;  "Der  Dreissigsle," 
1864,  &c.).     He  died  October  20,  1874. 

HOMICIDE,  in  law,  is  the  act  of  killing  a  human  being, 
whether  such  act  bo  criminal  or  not.  Blackstone  distin- 
guishes three  kinds  of  homicide— (1)  justifiable,  (2)  excus- 
able, and  (3)  felonious. 

The  most  important  case  of  justifiable  homicide  is  the 
execution  of  a  criminal  in  due  course  of  public  justice.  This 
condition  is  most  stringently  interpreted.  "To  kill  the 
greatest  of  malefactors  deliberately,  uncompeUed,  and  extra- 
judicially is  murder.  ,  .  .  And  further,  if  judgment  of 
death  bo  given  by  a  judge  not  authorized  by  lawful  com- 
mission, and  execution  is  done  accordingly,  the  judge  is 
guilt}  of  murder"  (Stephen's  Commentaries,  book  vi.  c.  iv.). 
The  execution  must  bo  carried  out  by  the  proper  officer  or 
his  deputy :  any  person  executing  the  sentence  without 
such  authority,  were  it  the  judge  himself,  would  be  guilty 
of  murder.  And  the  sentence  must  be  strictly  pursued : 
to  execute  a  criminal  by  a  kind  of  death  other  than  that 
to  which  he  has  been  judicially  condemned  is  murder. 

Homicide  committed  by  an  officer  of  justice  in  the  course 
of  carrying  out  his  duty,  as  such,  is  also  justifiable  ;  e.g., 
where  a  person  resists  a  legal  arrest  and  is  killed  in  the 
struggle ;  where  officers  in  dispersing  a  riotous  assemblage 
kill  any  of  the  mob,  &c.  In  these  cases  the  homicide 
must  be  shown  to  have  been  absolutely  necessary.  Again, 
homicide  committed  for  the  prevention  of  forcible  and 
heinous  crime,  such  as  violent  robbery,  or  murder,  or  house- 
breaking during  the  night,  is  justifiable. 

Excusable  homicide  is  homicide  committed  either  by 
misadventure  or  in  self-defence.  In  the  former  case,  where 
a  man  in  the  course  of  doing  some  lawful  work,  accidentally 
and  without  intention  kills  another,  the  homicide  is  excused ; 
e.g.,  shooting  at  a  mark  and  undesignedly  hitting  and  kill- 
ing a  man.  The  act  must  be  strictly  lawful,  and  death  by 
misadventure  in  unlawful  sports  is  not  a  case  of  excusable 
homicide.  Homicide  in  self-defence  is  excusable  when  the 
slayer  is  himself  in  immediate  danger  of  death,  and  has 
done  all  he  could  to  avoid  the  assault.  Accordingly,  if  he 
strikes  and  kills  his  assailant  after  the  assault  is  over,  this 
is  not  excusable  homicide.  And  if  the  assault  has  been 
premeditated,  as  in  the  case  of  a  duel,  the  death  of  either 
antagonist  is  murder,  and  not  excusable  homicide.  The 
excuse  of  se  de/endendo  covers  the  case  in  which  a  person  in 
defence  of  others  whom  it  is  his  duty  to  protect — children, 
wife,  master,  &c. — kills  an  assailant.  It  has  been  con- 
sidered doubtful  whether  the  plea  of  self-defence  is  avail- 
able to  one  who  has  himself  provoked  a  fray,  in  the  course 
of  which  he  is  so  pressed  by  his  antagonist  that  his  only 
resource  is  to  kill  him. 

The  distinction  between  excusable  and  justifiable  homi- 
cides refers  back  to  a  period  in  the  history  of  the  law  when 
the  former  were  considered  to  carry  with  them  some  taint 
of  guilt,  and  to  require  some  kind  of  punishment  or  expia- 
tion. In  early  law  homicide,  however  innocent,  subjects  the 
slayer  to  the  lawful  vengeance  of  the  kindred  of  the  dead 
man.  We  have  a  good  example  of  this  feeling  in  the  Jewish 
institution  of  cities  of  refuge,  to  whic''  innocent  manslayers 
might  flee  from  the  avenger  of  blood.  The  case  mentioned 
in  Deut.  xix.  5  is  a  typical  instance  of  what  we  should  call 
excusable  homicide  : — "  A  man  goeth  into  the  wood  with 
his  neighbour  to  hew  wood,  and  his  hand  fetcheth  a  stroke 
with  the  axe  to  cut  down  the  tree,  and  the  head  Blippetk 
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from  the  helve,  and  lighteth  upon  his  neighbour,  that  he 
die."  In  English  law,  the  same  feeling  long  remained. 
Excusable  homicide  involved  at  least  forfeiture  of  goods, 
which,  however,  might  be  recovered  as  a  matter  of  course 
by  the  innocent  criminal  obtaining  a  pardon  and  writ  of 
restitution.  Afterwards  judges  appear  to  have  been  in  the 
habit  of  directing  an  acquittal  in  such  cases.  It  is  only  by 
a  statute  so  recent  as  9  Geo.  IV.  c.  31  that  the  innocence 
of  excusable  homicide  is  expressly  declared. 

Felonious  homicide  includes  Suicide,  Manslaughter, 
and  Murder — the  law  relating  to  which  is  discussed  under 
the  different  headings.  These  distinctions  of  the  English 
law  correspond  generally  to  those  of  other  systems.  The 
chief  difficulty  is  the  definition  of  murder — the  distinction 
between  the  highest  and  second  degree  of  criminal  homi- 
cide. In  English  law  the  element  of  malice  aforethought 
chiefly  distinguishes  murder  from  manslaughter.  In  Scot- 
land the  term  culpable  homicide  is  the  equivalent  of  the 
manslaughter  of  English  law. 

HOMILY,  HOMILIARIUM,  BOOKS  OF  HOMILIES. 
The  word  b/j-iXia  from  o/xtXcii'  (6/ioi!,  ukw),  meaning  com- 
munion, intercourse,  and  especially  interchange  of  thought 
and  feeling  by  means  of  words  (conversation),  was  early 
employed  in  classical  Greek  to  denote  the  instruction  which 
a  philosopher  gave  to  his  pupils  in  familiar  talk  (Xen.,lJem., 
I.  ii.  6,  15).  This  usage  of  the  word  was  long  preserved 
(/Elian,  V.  II.,  iii.  19);  and  the  o/itXiJo-a?  of  Acts  xx.  11 
may  safely  be  taken  to  assign  not  only  a  free  and  informal 
but  also  a  didactic  character  to  the  apostle  Paul's  discourse 
in  the  upper  chamber  atTruas,  when  "he  talked  a  long  while, 
even  till  break  of  day."  That  the  "  talk  "  on  that  occasion 
partook  of  the  nature  of  the  "  exposition  "  (p^")!)  of  Scrip- 
ture, which,  undertaken  by  a  priest,  elder,  or  other  compe- 
tent person,  had  become  a  regular  part  of  the  service  of  the 
Jewish  synagogue,^  may  also  with  much  probability  be 
assumed.  The  custom  of  delivering  expositions  or  com- 
ments more  or  less  extemporaneous  on  the  lessons  of  the 
day  at  all  events  passed  over  soon  and  readily  into  the 
Christian  Church,  as  may  be  gathered  from  the  first  Apology 
(c.  67)  of  Justin  Jlartyr,  where  we  read  that,  in  connexion 
with  the  practice  of  reading  portions  from  the  collected 
writings  of  the  prophets  and  from  the  memoirs  of  the 
apostles,  it  had  by  that  time  become  usual  for  the  presiding 
minister  to  deliver  a  discourse  in  which  "he  admonishes 
the  people,  stirring  them  up  to  an  imitation  of  the  good 
works  which  have  been  brought  before  their  notice."  This 
discourse,  from  its  explanatory  character,  and  from  the  easy 
conversational  manner  of  its  delivery,  was  for  a  long  time 
called  ofj-iKia  rather  than  Ao'yos;  it  was  regarded  as  part  of 
the  regular  duty  of  the  bishop,  but  he  could  devolve  it,  if 
he  though  fit,  on  a  presbyter,  or  deacon,  or  even  on  a  Jay- 
man.  An  early  and  well-known  instance  of  such  delegation 
is  that  mentioned  by  Eusebius  {H.  E.,  vi.  19)  in  the  case 
of  Origen  (216  a.d.).2  In  course  of  time  the  exposition  of 
the  lesson  for  the  day  came  more  frequently  to  assume  a 
more  elaborate  character,  and  to  pass  into  the  category  of 
a  Xoyos  or  even  <^ikouo<^ia.  or  </>iXocro(^7;/ia ;  but  when  it  did 
60  the  fact  was  as  far  as  possible  denoted  by  a  change  of 
name,  the  word  o/uiXia  being  reserved  for  the  expository  or 
exegetical  lecture  as  distinguished  from  the  pulpit  oration 
or  sermon.3     While  the  church  of  the  3d  and  4th  centuries 

•  See  Pliilo,  Qaorf  omnis  probus  liber,  sec  12  (eJ.  Mangey,  ii.  458: 
tf.  ii.  630). 

»  '  Sozomen  (JST.  E.  vii.  19)  mentions  that  In  Alexandria  in  his  day 
Ihe  bishop  alone  was  In  the  custom  of  preaching;  but  this,  he  implies, 
was  a  very  exceptional  state  of  matters,  dating  only  from  the  time  of 
Arius.  _ 

'  '  To  the  more^strictly  exegetical  lectures  the  names"  ^{tj^ijireis, 
Hvyflf^ara,  ilijyrjTiKd,  ««0e£r€ts,  were  sometimes  applied.  But  as  no 
popular  discourse  delivered  from  the  pulpit  could  ever  be  exclusively 
sipository  and  as  on  the  other  hand  every  sermon  professing  to  bo 


could  point  to  a  brilliant  succession  of  great  prca'hLra, 
whose  discourses  were  wont  to  be  taken  down  in  short  hand 
and  circulated  among  the  Christian  public  as  edifying  read- 
ing, it  does  not  appear  that  the  supply  ot  ordinary  homile- 
tical  talent  kept  pace  with  the  rapiJity  of  her  extension 
throughout  the  Roman  empire.  In  the  smaller  and  rLraoter 
communities  it  not  uncommonly  happened  that  tlie  minister 
was  totally  unqualified  to  undertake  the  work  of  preaching ; 
and  though,  as  is  curiously  shown  by  the  case  of  Rome 
(Sozom.,  //.  £.,  vii.-  19),  the  regular  exposition  of  the 
appointed  lessons  was  by  no  means  regarded  as  part  of  the 
necessary  business  of  a  church,  it  was  generally  felt  to 
be  advisable  that  some  provision  should  be  made  for  the 
public  instruction  of  congregations.  Even  in  Jerome's  time 
(De  Vir.  III.,  c.  115),  accordingly,  it  had  become  usual  to 
read,  in  the  regular  meetings  of  the  churches  which  were 
not  so  fortunate  as  to  possess  a  competent  preacher,  the 
written  discourses  of  celebrated  fathers ;  and  at  a  consider-' 
ably  later  period  we  have  on  record  the  canon  of  at  least 
one  provincial  council  (that  of  Vaux,  probably  the  third, 
held  in  529  a.d.),  positively  enjoining  that  if  the  presbyter 
through  any  infirmity  is  unable  himself  to  preach,  "  homilies 
of  the  holy  fathers"  (homiliae  sanctorum  patrum)  arc  to  be 
read  by  the  deacons.  Thus  the  finally  fixed  meaning  of 
the  word  homily  as  an  ecclesiastical  term  came  to  be  a 
written  discourse  (generally  possessing  the  sanction  of  some 
great  name)  read  in  church  by  or  for  the  officiating  clergy- 
man when  from  any  cause  he  was  unable  to  deliver  a 
sermon  of  his  own.  As  the  standard  of  clerical  education 
sank  during  the  dark  ages,  the  habit  of  using  the  sermons 
of  others  became  almost  universal.  Among  the  authors 
whose  works  were  found  specially  serviceable  in  this  way 
may  be  mentioned  the  Venerable  Bede,  who  is  credited 
with  no  fewer  than  140  homilies  in  the  Basel  and  Cologne 
editions  of  his  works,  and  who  certainly  was  the  author  of 
ma.ny  If omilice  de  Tempo?  e  which  were  much  in  vogue  during 
the  8th  and  following  centuries.  Prior  to  Charlemagne  it 
is  probable  that  several  other  collections  of  homilies  had 
obtained  considerable  popularity,  but  in  the  time  of  that 
emperor  these  had  suff'ered  so  many  mutilations  and  corrup- 
tions that  an  authoritative  revision  was  felt  to  be  impera- 
tively necessary.  The  result  was  the  ■wcW-knoyjn  Homilia- 
rhtm,  prepared  by  Paul  Warnefrid,  otherwise  known  as 
Paulus  Diaconus.''  It  consists  of  176  homilies  arranged 
in  order  for  all  the  Sundays  and  festivals  of  the  ecclesiastical 
year;  and  probably  was  completed  before  the  year  780. 
Though  written  in  Latin,  its  discourses  were  doubtless 
intended  to  be  delivered  in  the  vulgar  tongue  ;  the  clergy, 
however,  were  often  too  indolent  or  too  ignorant  for  this, 
although  by  more  than  one  provincial  council  they  were 
enjoined  to  exert  themselves  so  that  they  might  be  able  to 
do  S0.5  Hence  an  important  form  of  literary  activity  caipe 
to  be  the  translation  of  the  homilies  approved  by  the  church 
into  the  vernacular.  Thus  we  find  Alfred  the  Great  trans- 
lating the  homilies  of  Bede  ;  and  in  a  similar  manner  arose 

based  on  Scripture  required  to  be  mora  or  less  "exegetical"  and 
"textual  "  it  would  obviously  be  sometimes  very  hard  to  draw  the 
line  of  distinction  between  iS/ji\/o  and  \6yos.  It  would  be  difficult  to 
define  very  precisely  the  diflerence  in  Fiench  between  a  "  conference" 
and  a  "  sermon;"  and  the  same  difBculty  seems  to  Dave  been  erpcri- 
cnced  in  Greek  by  Photius,  who  says  of  the  eloquent  pulpit  oralionj 
of  Chrysostom,  that  they  were  ifttKlai  rather  than  \6yoi. 

*  It  was  first  printed  at  Spires  in  1482.  In  the  Cologne  edition  of 
1530  the  title  runs — Homilia  seu  mavis  sermones  sine  condoms  ad 
popaluin.  prccstanttssimorum  cccksxce doctorum  Hieronymi,  AnijttsUni, 
Avibrosii,  Gregorii,  Origcnis,  Chrysoslomi,  Beda,  i^c.Ttn  hunc  ordi- 
nem  dirjeslas  per  Alchuinum  leritum,  idque  injungenie  ei  Canto  it. 
Rom.  Imp,  cui  a  secretis  fuit.  ■Though  thus  attributed  here  to  Alctiin, 
who  is  known  to  have  revised  the  i,ectionary  or  Comes  Hieronymi,  the 
compilation  of  the  H omitiarium  is  in  the  emperor's  own  commisaTon 
entrusted  to  Paul,  to  whom  it  is  assigned  in  the  earlier frinteJ 
editions  also. 

»  Neander,  Church  Bistory,  v.  174  (Eng.  trand.  of  1851). 
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/Elfric's  Aii?r!o-Saxor  HomilUs  and  the  German  HomiUa 
rium  of  Ottfried  of  Weisseiiburg  Such  l/omiliaria  as  were 
ill  use  in  England  down  to  the  cud  of  tba  15th  century 
were  at  the  time  of  the  Keformation  eagerly  sought  for  and 
destroyed,  so  that  they  are  now  extremely  rare,  and  the 
few  copies  which  have  been  preserved  are  generally  in  a 
mutilated  or  impeifect  form.* 

The  Huoks  of  J/omilics  referred  to  in  the  35th  Article  of 
the  Church  of  England  originated  at  a  convocation  in 
1542,  at  which  it  was  agreed  "to  make  certain  homilies 
for  stay  of  such  errors  as  were  then  by  ignorant  preachers 
sparkled  among  the  people."  Certain  homilies  accordingly, 
composed  by  dignitaries  of  the  lower  house,  were  in  the 
following  year  produced  by  the  prolocutor ;  and  after  some 
delay  a  volume  was  published  in  1517  entitled  Cerlaiii 
sermons  or  homilies  appointed  bi/  the  Kinrj^s  Miijcsly  to  he 
declared  ami  read  hy  all  parsons,  vicars,  or  curates  every 
Sunday  in  tfieir  churches  tohere  they  have  cure.  lu  1563  a 
second  Book  of  Homilies  was  submitted  along  with  the  30 
Articles  to  convocation ;  it  was  issued  the  same  year  under 
the  title  The  second  Tome  of  Homilies  of  such  matters  as 
were  promised  and  instituted  in  the  former  part  of  Homilies, 
set  out  by  the  authority  of  the  Queen's  Majesty,  and  to  he 
re  id  'n  every  Parish  Church  agreeably.  Of  the  twelve 
homilies  contained  in  the  first  book,  four  (the  1st,  2d,  3d, 
and  4th)  are  probably  to  be  attributed  to  Cranmer,  and  one 
(the  12th)  possibly  to  Latimer;  one  (the  6th)  is  by  Bonner ; 
another  (tlie  2d)  is  by  Harpsfield,  archdeacon  of  London, 
and  a  third  (the  11th)  by  Becon,  one  of  Cranmer's  chap- 
lains. The  authorship  of  the  8th  and  10th  is  quite  un- 
known ;  and  Becon  and  Ridley  have  been  only  doubtfully 
conjectured  as  the  authors  of  the  7th  and  9th  respectively. 
The  second  book  consists  of  twenty-two  homilies,  of  which 
the  1st,  2d,  3d,  7th,  8th,  9th,  IGth,  and  17th  have  been 
assigned  to  Jewel,  the  4th  to  Grindal,  the  5th  and  6th 
to  Pilkington,  and  the  18th  to  Parker.  Sea  the  critical 
edition  by  Griffiths,  Oxford,  1869.  For  The  Clementine 
Homilies  see  Apostolic  Fathers,  vol.  ii.  p.  196. 

H0JIQ30PATHY  (from  6/j,oLOJra.0(La,  a  similarity  of  feel- 
ing or  condition)  as  a  distinctive  system  of  medicine  owes 
its  origin  to  Hahnemann,  a  German  physician  (see  Hahne- 
mann). It  is  customary  to  regard  homoeopathy  as  a  mere 
system  of  therapeutics,  having  reference  only  to  the  ques- 
tion how  and  on  what  principle  is  disease  to  be  treated. 
But  a  careful  student  of  Hahnemann  or  of  his  Organon 
will  soon  discover  that  the  system  with  which  his  name  is 
fundamentally  associated  is  one  not  merely  of  therapeutics 
but  of  pathology,  and  that  any  complete  exposition  of  it 
must  embrace  an  account  of  Hahnemann's  views  of  the 
ultimate  nature  and  cause  of  disease,  as  well  as  of  the 
remedies  by  which  it  is  to  be  combated,  and  the  principles 
or  principle  on  which  these  are  to  be  selected. 

Hahnemann  taught  that  disease  is  to  be  regarded  as 
consisting  essentially  of  the  symptoms  of  it  as  experienced 
and  expressed  by  the  patient,  or  as  detected  by  the  physi- 
cian ;  in  other  words,  that  the  chief  symptoms,  or  the 
"totality  of  the  symptoms,"  constitute  the  disease,  and 
that  disease  is  iu  no  case  caused  by  any  material  substance, 
but  is  only  and  always  a  peculiar,  virtual,  dynamic  derange- 
ment of  the  health.  "Diseases"  (Introduction  to  the 
Organon,  p.  17)  "will  not  cease  to  bo  spiritual  dynamic 
derangements  of  our  spiritual  vital  principle.".  Ho  says  on 
page  3  "f  the  O'-ganon,  "  For  as  far  the  greatest  number  of 
disease*  nn  ot  dynamic  (spiritual)  origin  and  dynamic 
(spiritual)  nature,  their  cause  is  therefore  not  perceptible 

^  An  ancient  English  metrical  homiliarium  exists  in  the  library  of 
the  university  of"  Carabriilge,  of  whicli  earlier  versions  have  existetl, 
and  a  poition  of  perhaj5a.-the  earliest  copy,  dating  from  about  the 
middle  of  the  13th  century,  was  published  in  1862  by  Mr  J.  Small, 
librarian  to  the  university  of  Edinburgh. 


to  the  senses;"  and  at  page  18,  referring  "  to~imall-pox,  & 
disease  accompanied  by  almost  general  suppuration,"  he 
asks,  "is  it  possible  to  entertain  the  idea  of  a  material 
morbific  matter  being  introduced  into  the  blood?"  He 
held  that  the  psoric  miasm,  of  which  the  itch  is  the  out- 
ward and  visible  and  comparatively  harmless  sign,  was  at 
the  root  of  nearly  all  chronic  disease,  viz.,  of  all  chronic 
disease  that  was  not  duo  to  syphilis  or  sycosis.  He  tells 
us  in  a  note  to  the  80lh  section  of  the  Organon  that  he 
spent  twelve  years  in  the  investigations  which  led  to  the 
discovery  of  that  great  source  of  chronic  disease  and  of  its 
remedies  (antipsoric  remedies)  It  was  a  very  essential  part 
of  Hahnemann's  teaching  that  nature  is  a  bad  physician, 
and  not  to  be  much  trusted ;  that  drugs  are  the  real  cura- 
tive agents  provided  by  the  beneficence  of  the  Almighty ;  that 
drugs  given  to  healthy  persons  have  a  power  of  producing 
symptoms  of  disease.  The  ascertainment  of  the  symptoms 
produced  by  drugs  in  healthy  persons  is  called  technically 
"  proving,"  and  the  record  of  such  provings  constitutes  a 
large  part  of  the  literature  of  homo'opathy.  This  power  of 
drugs  he  perpetually  refers  to  as  their  "pathogenetic  power." 
His  great  therapeutical  doctrine,  for  formulating  which  his 
followers  call  him,  with  doubtful  taste,  "  the  Messiah  of 
Medicine,"  was  to  this  effect,  that  there  is  a  correspondence 
between  the  symptoms  produced  by  any  given  drug  ad- 
ministered to  a  healthy  person  and  its  power  of  curing  any 
given  disease,  and  that  the  remedy  for  any  given  disease, 
that  is,  for  any  set  of  symptoms  "in  their  totality,"  is  that 
drug  which,  given  to  any  healthy  person,  will  produce  the 
most  perfect  imitation  of  the  said  set  of  symptoms ;  in 
other  words,  Si7nilia  similibus  curantur.  Further,  the 
dose  of  medicine  is  to  be  so  attenuated  as  to  cure  the 
disease  without  hurting  the  patient.  This  attenuation  ot 
medicines  constitutes,  not  only  the  most  popular  note  of 
the  system  of  Hahnemann,  but  that  feature  of  it  which 
is  most  characteristic  of  his  own  views  and  practice,  and 
which  in _wellknown  words  he  declared  to  be  established 
beyond  the  reach  of  cavil  from  future  experience  either  of 
allopaths  or  of  jiractitioners  of  the  "  new  mongrel  system 
made  up  of  a  mixture  of  allopathic  and  homoeopathic  pro- 
cesses." He  gives  minute  directions  as  to  the  processes 
by  which  this  attenuation  is  to  be  achieved,  the  principal 
of  which  are  trituration,  succussion,  and  dilution.  These 
processes  developed  what  he  called  the  "  spiritual  power 
which  lies  hid  in  the  inner  nature  of  medicines"  (20th 
section  of  the  Organon).  Hahnemann  held  that  medicines 
became,  for  curative  purposes,  more  powerful  as  they 
became  more  attenuated ;  in  his  last  edition  of  the 
Organon  (1833),  and  in  its  last  pages,  he  gave  the  most 
expressive  evidence  of  his  belief  in  the  virtue  of  attenua- 
tion by  saying  that  he  could  scarcely  name  one  disease 
which  in  the  last  year  he  and  his  assistants  had  not  treated 
with  the  most  happy  results,  solely  by  nu  ans  of  "olfaction"; 
and  he  added  that  a  patient  even  destiti.te  of  the  sense  of 
smell  may  expect  an  equally  perfect  action  and  cure  from 
the  medicine  by  olfaction.  He  condemned  strongly  the 
administration  simultaneously  of  a  number  of  medicines, 
and  insisted  that  only  one  should  be  given  at  a  time. 
Finally,  it  would  be  unjust  to  him  not  to  bear  in  mind 
that  he  claimed  to  base  his  views  and  practice  on  experi- 
ence and  sound  experiment.  Some  points  of  his  system 
were  borrowed  by  Hahnemann  from  previous  writers — as, 
indeed,  he  himself,  though  imperfectly,  admits.  Not  to 
mention  others,  he  was  anticipated  by  Hippocrates,  and 
especially  by  Paracelsus  (1495-1541),  in  his  doctrine  of 
Similia  similibus  curantur,  if  not  in  its.  exclusive  applica- 
tion. These  identical  words  occur  in  the  Geneva  edition 
(1658)  of  the  works  of  Paracelsus,  as  a  marginal  heading  tc 
one  of  the  paragraphs;  and  in  the  "Fragmenta  Medica," 
Op.  Omnia,\o\.  L  168, 169,  occurathe  following  passage Sp-a 
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Simile  similis  euro;  >io,i  cortlrarlum, 
•Quisquis  pnim  cum  lamie  agere  Mcilioum  volet,  is  has  nugas 
longo  T^loro  jiibfloV  Koccuim  ullus  uaquam  morbus  oilidus  per 
frigiJa  snnatus  f;Mt,  uec  frigidiia  per  calida.  Simile  autem  suura 
eimile  fretiuenter  ciira/it,  scilicet  llercuriug  sulphur,  et  sulphur 
Jlercjriuni ;  ct  sal  ilia,  vclut  et  ilia  sal.  Interdum  quidem  cum 
proprictate  iunctum  frigidum  sanavit  calidum ;  eed  id  non  factum 
est  ratione  frigidi,  vcrum  ratione  naturaa  alterius,  quam  a  primo  illo 
omaiuo  aiver&am  facimus.'" 

It  is  very  remarkable  that  in  Hahnemann's  enumeration 
of  authors  who  anticipated  him  in  regard  to  the  doctrine 
of  Slmilia,  he  makes  no  mention  of  the  views  of  Para- 
celsus, though  the  very  words  seem  to  be  taken  from  the 
■works  of  that  physician.  The  other  point  in  Hahnemann's 
doctrine — that  medicines  should  bo  tried  first  on  healthy 
persons — he  admits  to  have  been  enunciated  by  Haller. 
Koughly  it  has  been  acted  on  by  physicians  in  all  ages,  but 
certainly  more  systematically  since  Hahnemann's  time, 
though  the  result  is  often  not  such  as  to  support  his  theory 
in  regard  to  the  action  of  medicine  on  the  diseased  as  com- 
pared with  the  healthy  body. 

In  the  most  characteristic  feature  of  Hahnemann's 
practice — "  the  potentizing,"  "  dynamizing,"  of  medicinal 
eubstances — he  appears  to  have  been  original.  It  has  been 
generally  affirmed  that  he  was  led  to  adopt  his  doctrine  of 
"attenuation"  by  the  fact  that  the  medicines  he  adminis- 
tered produced  similar  effects  to  those  of  the  disease,  and 
that  in  any  gross  quantity,  as  he  admitted,  they  would 
Aggravate  matters.  But  another  and  a  chief  reason  is  to 
be  found  in  his  views  of  the  "spiritual,"  "immaterial," 
"  dynamic  "  origin  of  disease,  and  his  resentment  against 
the  old  modes  of  practice  of  medicine. 

The  followers  of  Hahnemann  are  true  to  him  in  making 
light  comparatively  of  pathological  facts,  and  giving  their 
main  attention  to  therapeutics.  They  are  still  concerned 
mainly  with  medicines,  and  one  very  large  American 
encycloptedia  is  devoted  exclusively  to  a  record  of  "Prov- 
ings";  it  is  edited  by  Dr  Timothy  Allen,  professor  of  materia 
medica  and  therapeutics  in  the  New  York  Homoeopathic 
Medical  College.  For  some  years  Hahnemann's  disciples 
continued  pretty  faithful  to  the  doctrine  of  SimUia  similibus 
curantur,  but  they  were  not  long  in  making  some  changes 
in  it.  We  can  only  notice  a  few  of  the  leading  deviations. 
Dr  Sharp,  of  Eugby,  who  has  striven  hard  to  overcome 
objectors,  while  admitting  the  doctrine  of  SimUia,  requires 
that  it  have  regard,  not  to  mere  symptoms,  but  to  the  seat 
and  pathology  of  the  case;  that  the  drug  used  be  one  which 
shall  affect  the  organ  at  fault.  Homoeopathy  cannot  become 
a  science  till  it  is  founded  on  what  he  calls  Organopathy, 
or  a  much  more  careful  consideration  of  the  seat  of  disease 
than  is  involved  in  Hahnemann's  views,  who,  he  complains, 
passionately  rejected  pathology  and  morbid  anatomy.  Re- 
cently a  leading  homcEopathist  has  published  a  book,  the 
very  title  of  which  contradicts  the  doctrine  of  his  master. 
Hahnemann  maintains  that  curej  never  were  effected  in  any 
other  manner  than  by  means  of  medicines  of  homoeopathic 
power  {Organon,  p.  100),  and  that,  whenever  cures  were 
wrought  by  those  who  did  not  understand  homoeopathy,  it 
was  in  virtue  of  the  homoeopathic  law,  "  the  only  law  con- 
sonant to  nature."  But  in  1878  Dr  Kidd,  the  leading  con- 
sultant among  homoeopathic  practitioners  in  London,  pub- 
lished a  book  on  the  Laws  of  Therapeutics.  It  is  true  that 
he  does  not  carry  the  pluralizing  far :  he  only  substitutes 
two  for  Hahnemann's  one  law  ;  but  it  is  not  the  less  a  very 
remarkable  departure.  He  is  still  faithful  to  the  idea  of 
a  relationship  between  the  action  of  medicines  on  the 
healthy  and  their  curative  value  in  sickness ;  but  the  law 
of  Similia  is  sadly  compromised.  "  In  most  coses  that 
relationship  is  either  of  limdariiy  or  of  contrariety." 
"Looking,"  says  he,  "to  the  observation  of  facts  apart  from 
theoretic   sueculations,  two  primary  laws  of  therapeutics 


unfold  themselves.  Those  two  laws  of  therapeutics  maj 
well  bo  calka  Galen's  law,  founded  upon  the  rule  of  con- 
traria  conirarns,  and  Hahnemann's  or  the  homoeopathic  law. 
founded  upon  the  relationship  of  similars."  This  is  certainlj 
a  comprehensive  if  a  rather  unphilosophical  generalization. 
The  practice  of  Hahnemann  as  to  the  use  of  highly  at- 
tenuated doses  of  medicine  is  evidently  not  more  closelj 
adhered  to  than  his  doctrine  of  Similia.  This  fact  is  the 
subject  of  complaint  in  homoeopathic  journals.  The  Medi- 
cal Investigator,  in  1876,  says  reprovingly:  "How  many 
claiming  to  be  homoeopaths  are  daily  entirely  disregarding 
the  law  of  Similia.  It  is  getting  to  be  quite  a  rare  thing 
to  hear  of  a  homoeopathic  practitioner  conducting  a  serious 
case  from  beginning  to  end  without  using  as  such  cathar- 
tics, sudorifics,  diuretics,  &c.,  in  direct  opposition  to  oui 
law  ;  not  only  are  these  drugs  used  in  this  way,  but  there 
are  som3  also  go  so  far  as  to  say  that  they  cannot  be  dis 
pensed  with."  Dr  Wyld,  the  vice-president  of  the  British 
Homoeopathic  Society,  in  a  letter  to  Dr  W.  B.  Richardson, 
published  in  the  Lancet  of  June  2,  1877,  arguing  for  an 
abolition  of  the  schism  of  the  profession  on  this  question, 
thus  sums  up  the  admissions  which  he  as  a  somewhat  repre- 
sentative man  was  prepared  to  make: — "First,  that  tha 
views  expressed  by  Hahnemann  are  often  extravagant  and 
incorrect ;  Secondly,  that  Hippocrates  was  right  when  he 
said  some  diseases  are  best  treated  by  similars  and  some  by 
contraries,  and  therefore  it  is  unwise  and  incorrect  to 
assume  the  title  of  homoeopathist ;  Thirdly,  that  although 
many  believe  that  the  action  of  the  infinitesimal  in  nature 
can  be  demonstrated,  its  use  in  medicine  is  practically  by 
a  large  number  in  this  country  all  but  abandoned."  It 
must  not,  however,  be  supposed  that  there  are  not  many 
true  believers  in  Hahnemann's  doctrines  both  of  Similia, 
&c.,  and  of  infinitesimal  doses,  extending  even  to  olfactions. 
In  fact,  one  recent  writer  goes  beyond  Hahnemann.  In  the 
Homoeopathic  Observer,  after  many  years  of  anxious  experi- 
menting, he  claims  to  have  discovered  decided  results  from 
olfaction,  or  the  smelling  of  medicines,  but  more  especially 
by  means  of  medicines  contained  in  closed  vessels  held  in 
the  hand.  Mons.  Granier,  of  Nimes,  carries  the  dynamic 
theory  of  Hahnemann  farther  than  its  author.  "Medi- 
cines," he  says,  "  are  fluidic  powers,  they  are  beings  (etres) 
that  man  may  create  at  his  will.  I  wish  I  could  say  they 
are  occult  powers,  forming  the  chain  of  fluidic  connection 
between  the  world  and  the  tomb ;  but  I  am  convinced  in 
my  own  mind  that,  placed  on  the  limits  oi fluidic  dyimmism, 
our  observation  mig'at  cast  its  scrutinizing  glance  into  the 
unseen  world." 

Homoeopathy  has  a  considerable  number  of  adherents  in 
Great  Britain,  in  the  United  States,  and  on  the  continent 
of  Europe.  In  order  to  ascertain  the  esteem  accorded  to  it 
in  the  land  of  its  origin,  inquiries  have  been  made  of 
neutral  and  unbiassed  authorities,  and  the  general  result  ia 
that  it  has  no  scientific  recognition,  but  that  many  of  the 
public  believe  in  it,  and  consult  practitioners  who  profess 
to  "practise  it.  The  system  has  no  place  in  any  of  the 
universities  of  Germany,  nor  does  it  seem  to  have  a  single 
school  of  its  own  in  the  entire  German  empire.  It  is 
universally  condemned  in  Germany  by  men  who  have 
anything  to  do  with  biological  science,  and  even  in  the 
lectures  on  therapeutics  it  is  not  mentioned  at  all  In 
Great  Britain  the  Medical  Act  of  1858  gives  power  to  tie 
Privy  Council  severely  to  prohibit  attempts  by  any  examin- 
ing body  to  impose  restrictions  as  to  any  theory  of  medi- 
cine or  surgery  on  candidates  for  examination.  There  is  a 
homoeopathic  hospital  with  100  beds  ia  London,  to  which 
is  attached  a  homeopathic  school  (see  Dr  Wyld  in  Lancet, 
June  2,  1877).  Homoaopathy  is  not  strong  in  England. 
There  are  said  to  be  105  homoeopathic  practitioners  in 
London     In  Great  Britain  and  Ireland,  with  a  population 
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of  thirty-five  millions,  there  are  but  275  homteopathic 
physicians.  Liverpool  and  Glasgow,  each  with  about  half 
a  million  of  population,  have  respectively  fifteen  and  live 
homceopathic  doctors.  The  somewhat  weak  and  failing 
condition  of  homoeopathy  in  Britain  is  thus  contrasted  by 
a  writer  in  the  monthly  Homoeopathic  Eeviev)  for  January 
1880  with  its  condition  in  America:  in  four  chief  Ameri- 
can cities  there  are  462  hom.eopathic  doctors,  in  four 
English  towns  139;  in  New  York  city  the  homceopathic 
physicians  are  to  the  allopathic  as  1  to  6,  in  London  the 
proportion  is  1  to  20.  The  writer  attributes  the  lower 
condition  of  homoeopathy  in  England  to  the  fact  "  that  it 
has  ceased  to  be  a  novelty,  that  it  has  revolutionized 
orthodox  medicine,  and  that  many  of  our  own  men 
(homceopathic  practitioners)  abjure  the  minute  doses  which 
served  so  well  in  the  hands  of  Hahnemann  and  many  of 
his  earlier  disciples."  But  all  these  facts  or  factors  must 
obtain  equally  in  America.  It  is  probable  that  the  dif- 
ferent system  of  medical  education  and  qualification  in  the 
two  countries  has  something  to  do  with  the  difference.  In 
the  United  States  homoeopathy  has  naturally  had  freer 
Ecope  than  in  Europe.  Some  have  estimated  the  propor- 
tion of  homceopathic  practitioners  in  the  States  as  being 
oce-eighth  of  the  whole  number  of  legally  qualified  prac- 
titioners. Every  State  determines  for  itself  the  conditions 
of  qualification  in  medicine ;  and  there  is  thus  a  vast 
number  of  separate  medical  schools  giving  both  education 
and  diplomas.  Consequently  there  is  a  serious  inequality 
in  the  severity  of  medical  education  and  examination.  In 
some  States,  as  in  that  of  Michigan,  the  legislature  has 
engrafted  on  the  university  a  department  for  teaching 
its  youth  the  principles  and  therapeutics  of  homoeopathy; 
and  very  lately  the  same  legislature  has  provided  a  hospital 
for  the  homceopathic  treatment  of  disease. 

In  all  countries  the  doctrine  of  homoeopathy  is  still  with- 
out broad  scientific  recognition  ;  and  certainly  in  England 
its  chief  representatives  are  anxious  to  cease  their  existence 
as  a  distinctive  school,  and  have,  by  their  avowed  departure 
from  Hahnemann's  law  of  Similia,  and  his  mode  of  attenu- 
ating and  administering  medicines,  brought  themselves 
under  the  severest  condemnation  of  their  master's  few 
faithful  followers,  amongst  whom  are  still  included  men  of 
high  character.  We  need  not  discuss  in  detail  the  indi- 
vidual doctrines  of  Hahnemann,  especially  those  just 
referred  to,  as  they  are  scarcely  fought  for  by  those  who 
now  represent  what  remains  of  the  homoeopathic  school. 
Hahnemann's  fundamental  views  of  disease  deserve  more 
attention.  He  despised  any  deep  study  of  disease,  and 
theorized  about  it  instead.  Had  he  carefully  inquired  into 
the  nature  and  natural  history  of  disease  as  Hippocrates 
did,  or  as  he  himself  inquired  into  the  sensations  of  those 
who  took  infinitesimal  doses,  he  would  have  done  more  for 
the  world  and  his  own  reputation.  Hahnemann  was  easily 
captivated  by  theories,  and  not  very  sound  in  his  reasoning. 
But  underlying  all  his  system,  as  we  have  seen,  was  the 
idea  that  the  causes  of  disease  were  impalpable,  immaterial, 
spiritual,  dynamic.  And  this  great  foundation  was  rotten. 
Modern  medicine  is  doing  some  of  its  best  work  in  show- 
ing the  material  and  the  visible  character  of  the  causes  of 
many  of  the  commonest  diseases,  and  suggests  this  in 
many  cases  where  it  has  not  as  yet  been  demonstrated. 
The  cause  of  many  diseases  is  shown  to  be  a  living  germ 
or  particle  which  can  be  discerned  under  the  microscope, 
can  be  carried  on  a  lancet  or  in  a  tube,  and  inserted  under 
the  skin  so  as  to  produce  its  peculiar  disease...  This  is 
true  of  smallpox,  Hahnemann  notwithstanding.  The  germ 
can  be  preserved  or  it  can  be  killed,  and  thus  disease  can 
be  propagated  or  prevented.  The  close  air  of  workshops, 
which  generates  consumption  in  suc'h  amount,  can  be 
shown  to  be  full  of  impurities,  chemical  or  organic.     The 


causes  of  other  diseases  arc  often,  not  merely  visible  under 
a  microscope,  but  coarsely  visible.  W't  have  been  lately 
told  on  high  authority  that  to  produce  certain  forms  of 
blood-poisoning  one  or  two  ounces  at  least  of  septic  fluid 
are  necessary.  So  with  other  forms  of  common  disease. 
Alcohol  does  not  destroy  a  liver  or  kidney  in  any  dynamic 
or  immaterial  form,  but  in  coarse  quantities  diligently 
repeated.  The  lead  which  paralyses  the  painter's  wrist  is 
not  a  "spiritual  "  thing.  It  is  an  accumulation  of  matter 
in  the  wrong  place,  and  enters  his  body  in  palpable  quanti- 
ties, and,  what  is  more,  can  be  recovered  in  similar  quanti- 
ties from  his  body.  So  with  the  uric  acid  or  its  salts  iu 
the  blood  of  a  person  who  has  inherited  his  father's  gout, 
and  perhaps  his  port  wine.  It  is  not  a  "spiritual"  affair 
at  all,  but  can  be  demonstrated  chemically  and  under  the 
microscope.  The  itch,  to  whose  mysterious  workings 
Hahnemann  attributed  two-thirds  of  the  internal  diseases 
of  the  body,  including  mania,  cancer,  gout,  &c.,  is  easily 
demonstrated  to  be  dependent  on  an  ugly  crab-like  insect, 
which  can  be  destroyed  in  a  fen  hours  with  sulphur,  when 
there  is  an  end  both  of  it  and  of  the  itch.  We  are  a«arc 
of  the  euphemistic  form  which  is  given  to  Hahnemann's 
views  of  the  psoric  or  itch  disease  ;  and  we  are  partly  dis- 
posed to  admit,  with  the  late  Professor  Henderson,  the 
ablest  and  wisest  of  Hahnemann's  supporters  in  England, 
that  Hahnemann  was  unfortunate  in  the  exposition  of  his 
own  views  of  this  subject.  But  Hahnemann's  fine  but 
fundamental  theories  about  the  spiritual  and  dynamic 
origin  of  disease  are  all  exploded  by  the  revelations  of 
modern  pathology,  and  their  demolition  only  completes  that 
of  his  therapeutical  theories  which  rested  on  them. 

Still  it  does  not  follow  that  homoeopathy  has  been  of  no 
use.  Hahnemann  deserves  the  credit  of  Iseiug  the  first  to 
break  decidedly  with  the  old  school  of  medical  practice,  in 
which,  forgetful  of  the  teachings  of  Hippocrates,  nature  was 
either  overlooked  or  rudely  opposed  by  wrong  and  ungentle 
methods.  He  was  so  dissatisfied  with  this  system  that  he 
gave  up  practice.  We  can  scarcely  now  estimate  the  force 
of  character  and  of  courage  which  was  implied,  eighty  j  ears 
back,  in  abandoning  the  common  lincB  of  medicine,  ilore 
than  this,  he  and  his  followers  showed  results  in  the  treat 
ment  of  disease  which  compared  very  favourably  with  the 
results  of  orthodox  practice.  But  they  entirely  missed  tho 
right  conclusion  from  their  experience.  Let  us  take,  for 
example,  the  statistics  of  the  treatment  of  icflammation  of 
the  lung  (pneumonia),  adduced,  not  by  Hahnemann, — for  it 
is  one  of  his  very  weak  points  tliat  he  did  not  record  cases. 
— but,  after  his  death,  by  Dr  Fleischmann  of  Vienna.  Dr 
Henderson  quotes  these  and  other  homoeopathic  statistics 
with  great  satisfaction,  and  undoubtedly  and  properly  they 
produced  a  groat  effect,  showing  a  mortality  of  1  in  21  cases 
only,  which  was  a  much  higher  percentage  of  success  than 
under  the  ordinary  treatment.  But  these  statistics  have 
since  been  entirely  eclipsed  by  the  minute  and  historical 
record  of  cases  treated  in  the  Edinburgh  Infirmary,  where 
the  late  Dr  Hughes  Bennett  treated  105  cases  of  acute 
pneumonia,  extending  over  sixteen  years,  without  one 
death.  Still  we  must  admit  that  Fleischmann's  results 
were  greatly  better  than  the  old  ones,  and  that  but  for  the 
homoeopathic  practice,  which  most  practitioners  regarded 
as  a  negation,  tantamount  tn  leaving  the  disease  to  nature, 
the  emancipation  from  traditional  methods  of  treatment 
.would  have  been  much  slower  than  it  was.  ^ 

Besides  this,  homoeopathy  may  be  credited  with  two  other 
services.  It  has  given  prominence  to  the  therapeutical  siSe 
of  medicine,  and  has  done  much  to  stimulate  the  study  of 
the  physiological  action  of  drugs.  No  doubt  Hahnemann 
completely  erred  Jti  despising  nature,  and  in  magnifying 
medicines  in  the  cure  of  disease.  But  his  very  methods 
showed,  unintentionally  on  his  part,  what  nature  could  do^ 
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»nd  his  devotion  and  that  of  his  school  to  therapeutics  has 
acted  as  a  somewhat  deserved  rebuke  to  thoso  physicians 
who  get  so  absorbed  in  the  study  of  disease  as  to  forget 
that  the  great  interest  of  mankind. in  it  is  to  have  it  cured 
with  as  little  delay  as  possible.  It  may  be  admitted  that 
homceopathy  has  done  some  service  in  directing  more  special 
attention  to  various  powerful  drugs,  such  as  aconite,  nux 
vomica,  belladonna,  and  to  the  advantage  of  giving  them 
in  simpler  forms  than  were  common  before  the  days  of 
Hahnemann. 

Hahnemann's  errors  were  great.  His  doctrine  of  specifics 
was  highly  retrograde  and  unscientific,  and  his  disparage- 
ment of  the  principle  of  tolle  causam  and  of  those  who 
aimed  at  discovering  the  causes  of  disease  (firganon,  p.  3) 
was  unphilosophical.  He  was  fanciful  and  theoretical 
to  a  very  high  degree.  He  led  his  followers  far  out  of 
the  track  of  sound  views  of  disease  and  the  methods  by 
which  it  can  best  be  prevented  and  cured.  But,  with 
all  his  defects,  it  must  be  admitted  that  he  had  the  great 
merit  of  disturbing  and  discrediting  indefensible  modes  of 
practice.  (j.  G.  o.) 

HONDA,  or  San  Bartolommeo  de  Honda,  a  town  of 
the  republic  of  Colombia,  in  the  state  of  Cundinamarca,  on 
the  left  bank  of  the  river  Magdalena,  about  575  miles  from 
the  sea,  in  6°  II'  42"  N.  lat.  and  74°  41'  6"  W.  long.  It 
is  regular  and  well-built,  but  none  of  its  public  edifices — 
churches,  convents,  or  hospitals — call  for  special  remark. 
Situated  at  the  spot  where  the  upward  navigation  of  the 
Magdalena  is  stopped  by  a  series  of  rapids,  Honda  was 
formerly  the  seat  of  a  very  considerable  trade,  and  it  still 
retains  a  certain  am.ount  of  commercial  importance.  Goods 
and  passengers  for  Bogoti,  the  capital  of  Colombia,  are  now 
disenfbarked  at  Caracoli  about  2  miles  further  down.  The 
population  of  Honda  is  stated  at  4000  or  5000.  See 
Colombia,  vol.  vL  p.  153. 

HONDECOETER,  Mklchior  d'  {c.  1636-1695), painter, 
was  born  at  Utrecht,  it  is  said,  about  1636,  and  died  at 
Amsterdam,  April  3,  1695.  Old  historians  say  that,  being 
the  grandson  of  Gillis  and  son  of  Gisbert  d'Hondecoeter,  as 
well  as  nephew  of  J.  B.  Weenix,  he  was  brought  up  by  the 
last  two  to  the  profession  of  painting.  Of  Weenix  we  know 
that  he  married  one  Josina  d'Hondecoeter  in  1 638.  Melchior 
was,  therefore,  related  to  Weenix,  who  certainly  influenced 
his  styl&  As  to  Gillis  and  Gisbert  some  points  still  remain 
obscure,  and  it  is  difficult  to  accept  the  statement  that  they 
stood  towards  each  other  in  the  relation  of  father  and  son, 
since  both  were  registered  as  painters  at  Utrecht  in  1637. 
Both  it  appears  had  practised  art  before  coming  to  Utrecht, 
but  where  they  resided  or  what  they  painted  is  uncertain. 
Unhappily  pictures  scarcely  help  us  to  clear  up  the  mystery. 
In  the  Fiirstenborg  collection  at  Donaueschingen  there  is  a 
Concert  of  Birds  dated  lo20,  and  signed  with  the  mono- 
gram G.  D.  H. ;  and  we  may  presume  that  G.  D.  H.  is  the 
man  whose  Hen  and  Chickens  in  a  Landscape  in  the  gallery 
of  Rotterdam  is  inscribed  "G.  D.  Hondecoeter,  1652;" 
but  we  ask.  Is  the  first  letter  of  the  monogram  to  stand  for 
Gillis  or  Gisbert  J  In  the  museums  of  Dresden  and  Cassel 
landscapes  with  sportsmen  are  catalogued  under  the  name 
of  Gabriel  de  Heusch  (1),  one  of.  them  dated  1529,  and 
certified  with  the  monogram  G.  D.  H.,  challenging  attention 
by  resemblance  to  a  canvas  of  the  same  class  inscribed  G. 
D.  Hond.  in  the  Berlin  Museum.  The  question  here  is 
also  whether  G.  means  Gillis  or  Gisbert.  Obviously  there 
are  two  artists  tc  consider,  one  of  whom  paints  birds,  the 
other  landscapes  and  sportsmen.  Perhaps  tb"  first  is 
Gisbert,  whose  son  Melchior  also  chose  birds  a»  his  peculiar 
subject.  Weenis  too  would  naturally  teach  his  nephew  to 
study  the  feathered  tribe.  Melchior,  however,  began  his 
career  with  a  different  specialty  from  that  by  which  ie  is 
dsually  known.     Mr  de  Stuers  affirms  that  he  produced 


sea-pieces.     One  of  his  earliest  works  is  a  Tub  with  Fish, 
dated  1655,  in  the  gallery  of  Brunswick.     But  Melcliioi 
soon  abandoned  fish  for  fowl.     He  acquired  celebrity  as  3 
painter  of  birds  only,  which  he  represented  not  exclusively, 
like  Fyt,  as  the  gamekeeper's  perquisite  after  a  day's  shoot- 
ing, or  stock  of  a  poulterer's  shop,  but  as  living  beings 
with  passions,  joys,  fears,  and  quarrels,  to  which  naturalists 
will  tell  us  that  birds  are  subject.     Without  the  brilliant 
tone  and  high  finish  of  Fyt,  his  Dutch  rival's  birds  are  full 
of  action  ;  and,  as  Burger  truly  says,  Hondecoeter  displays 
the  maternity  of   the   hen  with  as  much  tenderness  and 
feeling  as  Raphael  the  maternity  of  Madonnas.     But  Fyt 
was  at  home  in  depicting  the  coat  of  deer  and  dogs  as  well 
as  plumage.     Hondecoeter  cultivates  a  narrower  field,  and 
seldom  goes  beyond  a  cock-fight  or  a  display  of  mere  bird 
life.     Very  few  of  his  pictures  are  dated,  though  more  are 
signed.     Amongst  the  former  we  should  note  the  Jackdaw 
deprived  of  his  Borrowed  Plumes  (1671),  at  the  Hague,  of 
which  Earl  Cadogan  has  a  variety  ;  or  Game  and  Poultry 
and  a  Spaniel  hunting  a  Partridge  (1672),  in  the  gallery 
of  Brussels  ;  or  a  Park  with  Poultry  (1686)  at  the  Hermi- 
tage of  St  Petersburg.     Hondecoeter,  in  great  favour  with 
the  magnates  of  the  Netherlands,  became  a  member  of  the 
painters'  academy  at  the  Hague  in  1659.     WiUiam  III. 
employed    hvm  to  paint  his  menagerie  at  Loo,  and   the 
picture,  now  at  the  Hague  museum,  shows  that  he  could  at 
a   pinch   overcome  the  difficulty  of   representing    India's 
cattle,  elephants,  and  gazelles.  •  But  he  is  better  in  homelier 
works,  with  which  he  adorned  the  royal  chateaus  of  Bens- 
berg  and  Oranienstein  at  different  periods  of  his  life  (Hague 
and  Amsterdam).     In  1488  Hondecoeter  took  the  freedom 
of  the  city  of  Amsterdam,  where  he  resided  till  his  death. 
His  earliest  works  are  more  conscientious,  lighter,  and  more 
transparent  than  his  later  ones.     At  all  times  he  is  bold  of 
touch  and  sure  of  eye,  giving  the  motion  of  birds  with  great 
spirit  and  accuracy.    His  masterpieces  are  at  the  Hague  and 
at  Amsterdam.     But  there  are  fine  examples  in  private  col- 
lections in  England,  and  in  the  public  galleries  of  Berlin, 
Caen,  Carlsruhe,  Cassel,  Cologne,  Copenhagen,  Dresden, 
Dublin,   Florence,    Glasgow,    Hanover,    London,    Lyons 
Montpellier,  Munich,  Paris,  Rotterdam,  Rouen,  St  Peters- 
burg, Stuttgardt,  and  Vienna. 


HONDURAS. 

HONDURAS,  a  republican  state  of  Central  America,  extends 
from  nortli  latitude  13°  10'  to  10°.  and  from  west  longi- 
tude 83°  11'  to  89°  30'.  It  is  the  third  largest  state  of  Central 
America,  and  is  bounded  on  the  north  and  east  by  the  Bay  of 
•Honduras  and  the  Caribbean  sea;  on  the  south  by  Nicaragua 
and  San  Salvador,  and  on  the  west  by  Guatemala. 
It  extends  east  and  west,  from  the  Caribbean  Sea  to  the  Pacific 
Ocean,  and  separates  Nicaragua  on  the  southeast  from  Guate- 
mala on  the  northwest.  The  coast  line  is  about  400  miles  long, 
extending  from  the  mouth  of  the  Rio  Tinto  to  the  mouth  of  the 
Bio  \Vanks.  Honduras  has  also  60  miles  of  coast  on  the  Gidf 
of  Fonseca. 

Omstitiilioii  and  Govemmeni. — The  Republic  of  Honduras  was 
established  November  5,  183S,  before  the  dissolution  of  the  con- 
federation of  Central  America  in  1839.  It  is  governed  under  a 
charter  proclaimed  in  November,  1865,  but  greatly  modified 
and  revised  by  the  new  constitution  of  November  1,  1880.  It 
gives  the  legislative  power  to  a  Congress  of  Deputies  composed 
of  37  members,  mth  a  president,  nominated  and  elected  by  pop- 
ular vote  for  a  term  of  four  years. 

Citneral  Don  Luis  Bogran  was  elected  President  of  the  Re- 
public of  Honduras  on  the  9th  of  November,  1883,  and  re- 
elected September,  1887. 

There  were  no  regular  elections  of  presidents  in  preceding 
years,  and  none  served  the  full  term  of  office.  The  administra- 
tion of  the  republic  is  carried  on  by  a  council  of  ministers,  to 
whom  are  entrusted  the  departments  of  foreign  aflairs,  the  de- 
partment of  the  interior,  public  works,  war,  finance,  public  in- 
struction and  justice.    The  active  army  consists  of  500  meo- 
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with  3,000  militia.  The  chief  executive  is  assisted  by  a  council 
of  state,  consi:itiug  of  two  ministers,  each  appoinled  by  the 
cliief  executive,  by  a  judge  of  the  supreme  couit  antl  a  senator 
elected  by  the  Congress.  A  Senate  and  Chamber  of  Deputies 
constitute'llie  legislative  department  of  the  govepumeut.  Po- 
litically, the  republic  is  divided  into  seven  departments,  for  ad- 
ministrative purposes.  That  of  C'omayagua  contains  the  capital 
by  the  same  name,  and  is  situated  in  the  center  of  the  state.  It 
Is  famous  for  growing  in  abmidance  the  nopal,  which  is  largely 
cultivated  in  many  of  the  .South  -Vmerican  states  and  in  IVIexico. 
The  nopal  is  the  food  for  the  cochineal  insect,  used  for  color- 
ing purposes.  The  climate  is  semi-tropical,  and  cottee,  cotton, 
oranges  and  banan.i.s,  india  rubber  and  other  products  of  a  semi- 
tropical  country  llourish  licre.  iMahngany  is  shipped  in  large 
quantities;  also  cattle,  liidcs,  silks,  pine  and  oak  timber,  which 
grows  on  the  hills  in  quantities  suiHcieut  for  profitable  commer- 
cial purposes. 

The  plain  of  Comayagua  once  supported  a  large  and  flom-- 
ishing  population,  and  the  rich  soil  is  capable  of  doing  .so 
oo'.v,  but  the  city  and  surrounding  country  have  deteriorated 
till  at  present  the  trade  of  Comnyagua  is  very  small.  Monu- 
ments of  a  former  civilization  are  not  unfrequently  scattered 
over  this  division.  They  were  probably  built  to  serve  relig- 
ious purposes,  or  as  defenses  against  intruding  peoples  in  a 
time  of  war.  There  are  not  less  than  .300  of  these  interesting 
struetvires  of  a  less  remote  antiquity.  In  form  these  structures 
are  pyramidical,  conical,  often  terraced,  or  consist  merely  of 
walls  of  stone.  They  are  of  various  sizes,  from  20  feet  square 
to  80  feet  Ijroad  by  300  feet  long. 

Pottei-y  in  great  quantities  has  been  found  in  some  of  these 
mounds  or  pyramids,  specimens  of  which  have  found  their 
way  to  the  Smithsonian  Institute  and  other  collections  of 
antiquities. 

The  department  of  Gracias  lies  in  the  northwestern  part  of 
the  republic.  It  borders  on  Salvador  and  Guatemala.  This 
department  is  by  far  the  most  interesting  in  the  republic.  Its 
vaUoys  are  rich  and  fertile,  producing  cotton  and  the  semi- 
tropical  fruits,  hay  and  grain.  The  mountains  and  hills  are 
well  wooded,  and  here  are  found  many  of  the  choice  cabinet- 
wood  producing  trees,  such  as  mahogany,  rosewood,  cedar,  etc. 
Pine  is  found  on  tlie  mountains.  Copal,  liquidambar  and 
tobacco  form  a  considerable  portion  of  the  exports. 

Fruits,  such  as  apples,  peaches,  plums,  peai-s,  flom'ish  in  the 
northern  part  of  the  division  ;  also,  the  smaller  fi'uits,  black- 
berries in  particular,  are  found  among  the  hills.  There  are 
beds  of  ligiute  in  (xrocias,  and  opals  are  found  that  are  second 
only  to  those  found  in  Ilmigary.  Coal  is  found  in  beds  8  and 
10  feet  thick;  cinnabar,  asbestos,  platinum  and  amethysts  are 
found  in  several  places. 

Santa  I5ai-bara  is  situated  between  Gracias  and  Comayagua. 
It  touclies  on  the  Bay  of  Honduras.  This  portion  bordering 
on  the  bay  is  known  as  the  plain  of  Stda;  it  is  GO  or  70  miles 
long  and  .30  miles  widj,  stretching  back  from  the  bay.  The 
plain  has  an  area  m  1,.500  square  mUes,  producing  all  the 
grains,  fibers  and  fruits  of  the  tropics.  It  is  well  watered ;  but 
the  fevers  that  infest  a  low  country  are  not  wanting  here. 

C'holuteca,  in  the  extreme  southern  part  of  the  republic, 
has  a  varied  sm'face,  and  borders  on  the  Bay  of  Fonseca. 
The  climate  is  hot,  and  fevci-s  prevail.  The  sod  is  alluvial. 
Agriculture  and  cattle  raising  are  the  chief  industries.  The 
broad  prairies,  back  from  the  bay,  fm-nish  grazing  land  for 
thousands  of  cattle,  which  constitute  the  greater  portion  of 
wealth  for  the  department.  Silver  ores,  in  almost  every 
variety,  are  found,  as  well  as  several  other  vai-ieties  of  minerals. 

Yoro  forms  the  northern  portion  of  Honduras.  The  surface 
is  mountainous,  cut  by  numerous  small  streams.  The  mineral 
wealth  of  this  department  has  never  been  adequately  devel- 
oped. The  attention  of  capital  has  chiefly  been  drawn  to  the 
cutting  of  cabinet-woods  that  grow  in  the  valleys.  The  popu- 
lation is  very  sparse,  but  tlie  area  is  greater  than  that  of  any 
otlier  division  of  Honduras.  It  embraces  1.5,000  square  miles. 
The  mineral  wealth  is  found  in  the  Pija  and  Sulaco  mountains. 

Olancho  is  the  principal  gold  producing  department.  It  is 
obtained  from  "  wasliings."  Nearly  all  the  streams  are  gold 
producing,  and  tlieir  sands  pay  for  washing.  Large  herds  of 
cattle  are  raised  on  the  savannas,  and  they  form  the  chief 
source  of  wealth.  Tobacco  and  cotton  grow  on  the  low  alluvial 
soils.  The  department  embraces  about  11,300  square  miles, 
and  is  the  most  progressive  of  any  in  Honduras. 

Tegucigalpa  is  the  gold  and  silver  region  of  Honduras. 
Tegucigalpa  is  the  largest  and  most  prosperous  city  of  Hon- 
dnras.     It  is  one  of  the  capitals  of  the  republic,  alternating 


with  Comayagua.  The  surface  of  the  country  presents  a  pla- 
teau witli  au  elevation  of  from  li,0U0  to  4,000  feet  above  tlie 
level  of  tlie  sea.  !Nliuing  constitutes  the  chief  industry  of  thiK 
division,  although  airiculture  and  cattle  raising  are  important 
industries. 

Area  and  Population. — The  area  of  the  republic  is  calculated 
to  embrace  47,068  square  miles.  The  population  in  1S89  was 
431,917,  or  about  nine  inhabitants  to  the  square  mile.  The 
republic  is  divided  into  liO  districts  and  212  municipalities. 
A  large  number  of  the  inhabitants  consists  of  r  ooriginal  In- 
dians. There  are  205,000  mestizos.  The  European  poimla- 
tion,  which  is  very  sparse,  is  mainly  of  Spanish  origin,  and  is 
found  in  the  small  seaports  ot  the  Pacific  coast,  an'i  in  the 
town  of  Santa  Rosas  in  the  tobacco  districts  of  the  department 
of  Gracias. 

In  the  eastern  part  of  Honduras,  between  the  Rio  Roman 
and  Cape  Gracias  a  Dies  and  the  Segovia  River  are  the 
Xicaques  and  Poyas.  They  are  nearly  all  Catholics.  They 
make  good  laborers,  are  peaceful  and  industrious.  In  the 
more  remote  districts  these  aboriginal  tribes  of  Indians  still 
conform  to  the  customs  of  their  ancestors.  The  Indians  and 
negroes  have  mired,  and  under  tlie  name  of  Sambos  occuj.y 
a  territory  above  Cape  Gracias.  The  Caribs,  who  were  brought 
to  Honduras  by  the  English  in  1790  from  the  Windward  Is- 
lands to  the  number  of  several  thousand,  occupy  the  entire 
northern  coast.  They  are  the  wood  choppers  of  the  State. 
They  arc  mostly  Catholics,  but  are  very  superstitious,  and  cling 
to  many  of  their  old  customs.  A  sprinkling  of  negro  blood 
among  them  has  given  a  portion  of  these  people  the  name  of 
"The  Black  Caribs."  The  European  population,  consisting, 
as  has  been  said,  mainly  of  descendants  from  the  Spanish,  i.s  to 
be  found  on  the  Pacific  slope ;  and  the  Atlantic  slope  is  settled 
mainly  by  the  Indians.  Many  towns  or  villages  are  found  in 
the  departments  of  Ciracias,  C'holuteca  and  Comayagua,  where 
the  Indian  language  only  is  spoken,  and  a  very  close  adherence 
is  preserved  still  to  all  that  is  aboriginal.  It  is  a  matter  en- 
tirely impossible  to  obtain  an  exact  census  of  these  tribes,  as 
many  of  them  live  in  the  mountains  and  avoid  a  census.  Te- 
gucigalpa, which  alternates  with  Comayagua  a.s  the  seat  of  gov- 
omment,  has  a  population  of  12,600,  including  the  district,  and 
is  situated  nearly  in  the  center  of  the  State.  It  is  tlie  chief 
station  on  the  inter-oceanic  railway  that  has  been  laid  out. 

Instruction. — In  1878  the  government  founded  a  national 
college  and  seminary,  both  of  which  are  under  the  direction  of 
American  teachers,  lliere  are  besides  two  universities  and 
several  colleges.  There  were  573  schools  in  1882,  with  20,518 
scholars.  Schools  are  to  be  found  now  in  every  village,  and 
education  is  nominally  comptdsory.  The  religion  of  the  coun- 
try is  Roman  Catholic.  The  Bialiop,  under  whose  jurisdiction 
the  State  is  placed,  has  his  see  at  Comayagua. 

Cummunicalion. — In  1SS5  there  were  33  postofEces,  which  car- 
ried 299,014  lettere  and  newspapei-s.  There  are  1,800  miles  of 
telegraph  lines,  with  (i3  offices  :  and  there  is  a  railway  from  • 
Puerto  Cortez  to  San  Pedro  Sula,  a  distance  of  37  miles.  It 
cost  about  5;2,000,00O,and  it.s  rolling  stock  is  valued  at  |&00,000. 
Honduras  and  San  Salvador  have  made  attempts  that  have  been 
partially  successful  to  put  all  the  states  oi  (  cntral  America  in  tele- 
graphic communication.  An  inter-oceanic  railway  is  projected 
from  Puerto  Cortez  to  Amapala  on  the  Pacific  coast.  Also  a  line 
from  Puerto  Cortez  by  the  north  coast  through  one  of  the  best 
fruit  districts  of  the  republic.  The  length  of  the  proposed  inter- 
oceanic  railway  is  14s  miles.  Itwasfii-st  proposed  by  Mr.  E.  G. 
Squire,  of  Kew  York  city.  The  American  wai'and  the  comple- 
tion of  the  I'nion  Pacific  railway  put  a  stoji  to  the  building  of  the 
road  and  anticipated  its  ends.  There  is  Aill  need  enough  of 
the  road,  and  when  Honduras  comes  to  be  in  a  less  bankrupt 
condition,  it  will  undoubtedly  be  completed,  maldng  anotlier 
highway  fir  national  travel. 

Monetj,  Wci(/hts  and  Jlea-furcs. — The  money,  weights  -  nd  meas- 
ures of  Ilonduras,  with  the  Britibh  equivulouts,  are    ,  follows: 

Jl/o)ji'//.— The  dollar,  of  100  cents,  has  a  nominal  value  of  an 
American  dollar,  but  the  real  value  is  only  80  cents. 

Weights  and  Measures. 

The  Arroba,  for  wine  3J;  imperial  gallons 

Tlio  Arroba,  for  oil 2^4  iuiperiiU  gallons 

•    Tlie  .Squttre  Vara,  equal  to  1.09  Vara 1  yard 

The  Fauega ^^  iniperiol  bushels 

Finavre. — Since  1880  there  have  been  improvements  in  the 
financial  condition  of  Honduras.  The  actual  revenue  in  18S5 
was  $994,780.  The  public  revenue  under  former  administra- 
tions rarely  exceeded  §300,000.  The  change  has  come  about 
since   1880.     Public  confidence    is    being    restored,    indiLSfcry 
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revived,  her  intercourse  mtli  outside  nations  enlarged,  public 
liighways  constnicted,  and  new  bridges  built,  and  better  en- 
forced systems  of  education  adopted.  For  tlie  two  yeare,  188G 
to  1888,  ending  July  olst,  the  revenue  was  cstimatecl  at  ^2,818,- 
205,  and  expenditures  at  f  2,826,-532.  The  actual  C-\-penditure.s 
for  several  years  exceeded  the  revenue,  and  the  delicits  had  to 
be  covered  by  loans.  The  revenue  is  drawn  mainly  from  cus- 
toms and  excise  duties. 

The  foreign  debt  of  Honduras  consists  of  English  loans 
amounting  to  §3,222,000  and  a  French  loan  of  f2,17ti,.570,  or  a 
total  of  *.i,.39S,570.  No  interest  has  been  paid  since  1872,  and 
its  accumulation  had  reached,  in  1889,  the  amount  of  over  $7- 
Ji4.5,.518.  The  loans  were  issued  at  themost  advantageous  rates 
to  capitalists.  The  valuation  was  very  low  and  the  ratts  of  in- 
terest were  higli.  The  debt  was  conti-acted  in  behalf  of  the 
Inter-oceanic  railway  from  the  Bay  of  Honduras  to  tlieGulf  of 
Ponsccii,  on  the  Pacific  coast.  The  origin  of  the  debt  is  in 
some  obscurity,  but  the  railway  was  the  alleged  purpose.  Only 
56  miles  of  this  were  ever  finished,  leaving  176  yet  to  be  com- 
j)leted. 

Triide  'Did  Gnmmene. — The  exports  of  Honduras  eoasist 
chielly  of  cattle,  mahogany,  hides  and  India  rubber.  The  im- 
ports comprise  cotton  goods,  silk  fabrics  aud  hardware. 

The  exports  for  the  iinaucial  year  lSb7-8  were 

valued  at |,'!,330.0M 

The  veffetable  products  amounted  to l,2:Jl,71*i 

Animal  and   iudustriul  products 370,045 

Minerals,  exclusive  of  gold  aud  silver 1,673.449 

Gold  and  silver 78,!)53 

The  value  of  these  exports  that  went  to  the 

Uuiteil  States  was 2,790,405 

To  Eiisjiaud 105,08(. 

To  France    81,5fi6 

To  Germany 6.003 

To  the  Central  American  Republics 307 ,.599 

Cocoanuts  gi-ow  on  the  northern  coast.  Many  of  the  inhab- 
itants have  gone  extensively  into  the  cultivation  of  this  fruit. 
The  gold  and  silver  mines  of  the  comitry  are  in  a  fair  way  of 
development.  The  imports  consist  to  the  extent  of  more  than 
one-half  of  cotton  goods  and  cotton  manufactures;  woolen 
goods  coming  next  in  order  of  importance,  followed  by  silks, 
wines  and  spirits.  Large  numbers  of  cattle  are  yearly  shipped 
to  diba.  Tobacco,  sarsaparilla,  indigo,  and  other  dyestuds  are 
4imong  the  exports.  Coarse  woolen  stutls  and  rude  utensils  for 
home  use  are  the  only  articles  of  maiuifacture.  Bees  are 
numerous,  and  produce  a  large  quantity  of  honey  ora  superior 
<rrade. 

licsonrcrji. — Honduras  is  capable  of  being  made  particidarly 
productive  in  her  agricultural  dejiartment.  The  soil  produces 
Taluable  timber,  fruit  trees,  cotton,  sugar,  cotTee,  tobacco,  indigo, 
maize,  wheat,  potatoes,  yams,  plantains,  bananas,  pine  apples, 
oranges  and  beans.  Like  the  copal,  the  sugar  cane  is  indige- 
nous to  the  country,  grooving  well  at  elevations  of  4,000  feet 
above  the  level  of  the  sea.  Coflee  flourishes  and  forms  a  large 
part  of  the  exports  of  Honduras.  Tobacco  of  a  very  high  quality 
and  a  deservedly  high  reputation  is  raised.  Pimeutum,  capsi- 
cum and  other  spices  are  plentiful,  while  in  the  woods  and 
forests  are  found  choice  cabinet-woods,  such  as  mahogany, 
rosewood,  cedar,  lignum  vit^e,  oak  and  pine.  Peaches,  ajiples, 
plums  and  berries  Hourish  on  the  hill  sides,  and  delicious 
fruits  make  rich  the  valleys.  The  climate  in  the  hilly  and 
mountainous  regions  is  cool  and  healthful.  The  region  along 
the  < 'aribbean  sea  is  extremely  hot,  and  is  subject  to  miasmatic 
fevers. 

Slork  R'deivci.— The  land  rises  by  gentle  terraces  from  the  Bay 
of  FoDseca.  these  terraces  stretch  back  In  broad  table  lauds  or 
savanuas,  which  furnish  grazing  for  thousands  of  herds  of  cattle. 
These  form  one  of  the  chief  resources  of  wealth  for  Honduras. 
Large  quantities  are  annually  shipped  to  Cuba,  where  there  is  an 
Incieasiug  demand  for  them."  Deer,  tigers  or  ocelots  and  the  pec- 
cary frequent  the  forests,  and  their  skius  and  hides  go  to  make  up 
one"  of  the  staples  of  export. 

Miiiiiifj. — Honduras  abounds  in  mineral  wealth.  The  chief  source 
of  wealth  Is  in  the  sliver  mines,  though  gold,  copper,  iron,  cinna- 
bar, coal,  zinc, antimony,  tin, plat inuTii,oiial. asbestos, amethysts, 
chalk,  limestone  and  marble  are  found.  This  branch  of  industrj- 
w.as  aX  one  time  the  chief  business  of  Honduras,  but  mining  has  in 
late  years  been  almost  abandoned.  The  great  drawback  to  min- 
ing lias  been  the  lack  of  facility  for  transportation.  There  is  no 
question  but  that  Honduras  ranks  first,  in  respect  to  mineral  re- 
sources,among  the  statesof  Central  America,  as  Guatemala  ranks 
first  in  agriculture.  Silver  is  the  chief  mining  interest.  Silver 
ares  of  several  varieties  are  found  on  the  Pacific  coast,  among  the 
mountains  and  ranges  of  mountains  which  line  that  coast.  It  is 
found  in  combinations  of  iron,  copper,  lead  and  antimony.  Silver 
ehlorides  are  the  richest  ores,  but  are  rather  less  abundant  than 
the  others.  The  gold  mines  or**  washings  "  are  found  on  the  At- 
lantic coast,  and,  as  was  remarked  under  the  head  of  Olancho, 
they  are  most  productive  in  that  department.  Iron  magnetite  is 
found  in  rich  ores.  It  is  so  pure  that  it  can  often  be  worked  with- 
-out  the  process  of  smelting.    Lignite  in  the  department  of  Gracia's 


in  which  very  beautiful  opals  are  found,  exists  in  large  deposits. 
Copper  is  Ubiuitly  louud  in  couibiuaiiou  with  silver.  These  min- 
ei'als.iogL-tbcr  with  coal,  autimouy,  zinc  and  tin,  form  the  principal 
dejects  of  luiuing  industry. 

Piti/itic'il  C'u«^7//(/;/'<;(.— ilouduras  i.-*  favored  in  that  it  has  its  high 
mountain  ranges  on  the  west.  The  Cordilleras  follow,  in  general 
the  Pacific  couot.  From  these  run  out  spurs  and  ranges  that 
traverse  the  state,  forming  valleys  and  basins  for  rivers  which 
water  and  drain  the  country.  Honduras,  in  its  northern  part,  is 
hilly  aud,  in  the  western  portion,  is  njountainous.  The  country 
over  which  it  is  proposed  to  lay  the  Inler-oceanic  railway  presents 
a  k-vel  valley  breaking  through  the  Cordillera  niounla'ins.  This 
valley  marks  the  course  of  the  Huinuya  river,  flowing  nortli  to  the 
Atlantic,  and  Goai-corau  river,  flowing  south  to  the  Pacific.  This 
valley,  stretching  through  the  center  of  the  state,  has  a  length  of 
about  40  miles  and  a  breadth  of  about  10  miles.  E.xcept  for  a  nar- 
row strip  of  swamp  laud  along  each  coast,  the  countrv  is,  in 
general,  a  table  land,  its  series  of  elevated  plateaus  broken  by 
broad  and  fertile  plains  and  valleys.  Its  mountain  ridges  reach 
the  height  of  8,000  feet.  The  highest  peak  in  the  slate  is  Montaiia 
de  Selaque.  which  reaches  to  a  height  of  10.1*^0  feet.  The  Cordil- 
leras connect  the  Andes  on  the  soutli  with  the  Sierra  Madre  on 
the  north.    There  are  no  active  volcanoes. 

The  mean  temperature  in  most  of  the  towns  of  importance  Is 
74"^  Fahrenheit.  Heavy  frosts  occur  in  November  and  December 
in  the  mountains.  Snow  has  never  been  known.  The  rainy  sea- 
son extends  from  May  to  November. 

Hirers  rind  LoAcs.— Honduras  is  well  supnlied  with  rivers.  The 
Ula  is  the  largest.  It  is  navigable  for  small  craft  the  most  of  its 
length.  It  drains  a  large  territory,  and  along  its  banks  are  found 
some  of  the  richest  alluvial  soils  of  Honduras.  The  M  anks  or 
Segovia  is  350  miles  long,  and  lornis  the  l-'Onndary  line  between 
Rouduras  aud  Nicaragua.  It  rises  within  50  miles  of  Fouseca 
Bay.  ajid  emnties  into  the  Caribbean  sea.  It  is  navigable  for 
about  100  miles.  For  2.50  miles  it  flows  through  a  very  rough, 
mountainous  aud  unsettled  country,  navigable  only  for  canoes. 
The  Kio  Aguan  (Roman  river)  has  a  length  of  121  miles,  and 
empties  into  the  sea  near  Truxillo.  The  Kio  Mangualil.  noted  for 
its  gold  washings,  is  the  largest  tributary  to  the  Rio  .4gunn.  It 
is  navigable  for  light  boats  for  SO  miles  of  its  course.  The  Rio 
Negro  is  1*20  miles  long,  and  is  navigable  for  40  or  50  miles.  This 
river  is  known  also  as  the  Black  river,  or  Foyer  or  Poyas.  The 
Gouscoran.  Nacome  and  Choluteca  are  short  rivers,  draining  the 
we-itern  coast  of  Honduras.  The  C'ordilleras  are  not  more  than 
50  or  00  miles  from  the  ocean,  so  that  the  longer  riiers  are  found 
on  the  eastern  side  of  this  range.  The  Jaitique  aud  Sacap^a  drain 
the  lake  of  Yojoa.  which  is  25  miles  long  by  about  7  miles  broad. 
It  has  an  outlet  also  through  a  stream  that  flows  into  the  I'la. 
The  lake  has  an  elevation  of  over  2,0iiu  feet  al  ove  the  level  of  the  sea. 

Btujs,  Harbor.-^  and  luttrinh. — Honduras,  San  Salvador  and  Nic- 
aragua all  front  on  the  Bay  of  Fonseca.  This  bay  affords  one  of 
the  best  facilities  for  shipi»ing  on  the  entire  Pacific  coast.  The 
bay  is  oval  in  shape,  having  a  length  of  50  miles,  and  is  30  miles 
broad.  The  entrance  is  between  Coseguina  and  Conchagua  moun- 
tains, aud  is  18  miles  wide.  Honduras  has  more  of  a  frontage  on 
the  bay  than  either  San  Salvador  or  Nicaragua.  There  are  four 
distinct  channels  for  entrance.  These  channels  are  formed  by 
islands  lying  at  the  mouth  of  the  bay.  The  bay  is  full  of  islands. 
The  principal  ones  are  Sacate  Grande,  Tigrc,  Esposescion,  Gue- 
guensi,  Martin  Perez,  Punta  Sacate,  Conchaguita.  Mianguirl;  of 
these,  Tigre,  Guegucnsi.  Sacate  Grande  and  Esposescion  belong  to 
Honduras.  The  bay  is  full  of  fish  and  oysters.  The  shores  are 
**  feeding  grounds  "  for  quantitietj  of  water  fowls.  The  country, 
back  from  the  bay,  is  fertile  and  productive.  Fruits  grow  on  thr 
low  lauds,  as  well  as  tobacco.  The  laud  rises  in  a  series  of  terracea 
savannas  or  table  lands  furnishing  glazing  for  cattle.  Near  the 
bay  are  also  found  the  choice  woods,  as  well  as  oak  and  pine  for 
lumber.  The  silver  and  gold  districts  are  within  a  few  miles  of 
the  bay,  while  sandstone,  limestone  and  coal  are  all  found  within 
snipping  distance.  Truxillo  is  an  ancient  port.  Its  trade  is  prin- 
cipallv  with  the  department  of  Olancho.  The  port  of  Omoa  is 
defended  bv  a  tort  known  as  El  Castillo  de  San  Fernando.  The 
anchorage  is  good  and  safe.  There  is  a  large  trade  from  this  port  in 
silver  and  gold,  hides,  tobacco,  indigo  and  fruit.  This  is  also  a 
shipping  point  for  the  cattle  that  are  sent  to  Cuba.  Mahogany  is 
one  of  thestaple  exports.  The  town  has  a  population  of  about  600 
only.  Puerto  Caballos  was  formerly  selected  by  Cortes,  when  he 
made  his  expedition  into  Honduras,  as  the  locution  of  the  settle- 
ment which  he  proposed  to  be  the  port  of  entry  for  the  New  8)iain 
that  he  was  attempting  to  found.  It  was  the  chief  port  of  the 
coast  for  upwards  of  two  centuries,  but  was  removed  to  Omoa.  as 
the  latter  place  admitted  of  fortification.  Cortes  named  the 
colony  he  founded  Natividad.  The  jiort  is  such  that  the  largest 
ocean  steamers  mav  anchor  there.  Docks  have  been  constructed 
that  afford  ample  accommodation  for  all  ocean  freight  carrying 
purposes.  The  rise  and  fall  of  the  tide  is  scarcely  perceptible. 
There  is  a  depth  of  from  4  to  12  fathoms  of  water  over  the  most  of 
the  bav.  The  bav  is  also  sheltered  from  the  wind,  so  that,  alto- 
gether", the  port  is  one  of  the  best  as  well  as  one  of  the  most  secure 
on  the  bay  or  on  the  const.  Triunfo  de  la  Cruz  extends  from 
Cabo  Triunfo  to  Puerto  Sal,  with  a  coast  line  of  30  miles.  The 
Bav  of  Honduras  has  in  its  waters  the  group  of  islands  called 
Bay  Islands.  The  principal  island  of  the  group  is  Roatan  This 
group  was  proclaimed  a  British  province  in  1852.  The  other 
islands  of  the  group  are  Guanja,  I'tila.  Barbaretta,  Morat  and 
Helena.  Roatan  is  30  miles  long,  averaging  9  miles  in  width. 
Guanja,  next  in  size,  is  9  miles  long  and  about  5  miles  broad.  These 
islands  are  well  wooded.  There  isquitc  a  trade  with  New  Orleans 
in  fruits,  etc.  Guanja  was  discovered  by  Christopher  Columbus. 
The  port  i  f  Amajiala.  on  the  mouth  of  the  Sacate  Grande  Island, 
is  interesting  on  several  accounts.  The  island  rises  to  a  heightot 
2,.5"0  feet  above  sea  level.  On  its  lower  sides  the  soil  admits  of 
cultivation.  The  island  is  some  7  miles  long  and  3  or  4  miles 
wide.  On  the  north  side  arc  stretches  of  sandy  beach,  on  one 
of  which  was  the  headquarters  of  Drake  while  he  was  operating 
In  the  South  Sea.  The  island  was  a  favorate  haunt  of  pirat  s  and 
buccaneers.  On  one  of  these  sandy  beaches,  where  ships  h  d  an 
anchorage,  within  a  very  short  distance  of  the  shore,  is  the  ,TOrt 
town  of  Amsj^ala. 
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Birds  a7id  Animals.— In  the  forests  of  Honduras  are  found  the 
ocelot  aud  deer,  whose  sklus  are  taken  by  the  natives,  aud  fovn\  a 
lar^e  source  of  income,  aud  the  peccary.  The  tapir  is  fouuii  in 
regions  uear  the  sea.  and  the  nortneru  streams  are  frequented  by 
the  manatee.  The  ullinator  is  found  in  all  the  streams  and  lakes. 
The  iguana  lizard  and  scores  of  other  varieties  abound  in  that 
tropical  climate.  Monkeys  are  numerous  about  the  cocoauut 
plantations  and  in  the  forests,  and  there  are  many  di}Ti_Tont 
varieties  of  them.  The  raccoon,  opossum,  squirrel,  armadillo  and 
ant  eater  are  found  in  all  localities.  The  rattlesnake  and  corral 
are  the  only  venomous  serpeuts.  and  other  varieties  are  quite 
scarce.  Locusts  often  comein^reat  (iuantities,andare  as  destruc- 
tive as  a  plague.  The  bank  and  mangrove  oyster  is  found  in 
almost  all  the  bays.  Tortoises  and  turtles  are  of  several  species. 
They  are  found  quite  generally  in  all  localities,  but  in  greatest 
abundance  on  the  adjacent  islands,  in  the  Buy  islands  and  along 
both  coasts.  Lobsters,  crabs  and  fish  of  all  kinds  e.re  found  in 
almost  infinite  varieties.  The  fresh  fish  of  the  interior,  found  in  all 
the  streams  and  lakes,  are  a  never  failing  source  of  food  for  the 
natives.    Bees  are  numerous,  and  of  several  varieties.    Honey  is 

Produced  in  considerable  quantities,  and  the  culture  and  care  of 
ees  is  coming  to  be  a  more  important  industry.  Tarantulas, 
scorpions  and  venomous  insects  of  various  kinds  infest  every  part 
of  the  country.  The  predatory  birds  are  the  hawk,  vulture  and 
turkey  buzzard,  owls  aud  sea  eagles.  The  wild  turkey,  quail  and 
pigeon  in  the  interior  furnish  attractions  for  the  hunters.  The 
parrot,  macaw  and  toucan  are  indigenous  to  the  climate,  and  the 
common  birds  of  the  United  States  are  found  everywhere,  such  as 
the  crow,  blackbird,  etc.    Aquatic  birds  are  numerous. 

//(Voc)/.— Honduras  was  first  discovered  by  Columbus  in  1502, 
and  it  was  here  that  he  first  set  foot  on  the  soil  of  America.  It 
was  on  his  fourth  voyage  across  the  Atlantic.  He  landed  on  the 
island  of  Guanaja,  ivhence  he  saw  beyond,  the  mountains  of  the 
South  American  continent,  and  on  the  14th  of  August,  1502. 
planted  the  Spanish  flag  and  took  the  country  in  the  name  of 
the  Spanish  kingdom.  The  spot  on  which  he  landed  he  called 
Punta  de  Cassinas.  The  place  is  now  a  village  bv  the  name 
of  Cabo  de  Honduras.  From  this  point  Columbus  coasted  to  the 
eastward.  He  encountered  storms,  and  the  crew,  as  well  as  Colum- 
bus, thought  that  destruction  was  inevitable.  After  passing 
through  numerous  dangers,  he  reached  the  cape  known  as  Cabo 
Gracias  ADios,  which  he  thus  named  on  account  of  his  deliverance 
from  danger.  It  means,  Thanks  be  to  God.  Less  than  20  years 
after  this.  Cortes  undertook  an  expedition  into  Honduras,  which 
will  long  stand  a  wonder  of  skill  in  military  management  and 
determination.  His  army  was  made  up  of  Europeans  and  Indians 
which  he  brought  with  him  from  Mexico.  He  was  two  long  years 
marching  through  unbroken  wildernesses  and  swamps,  enduring 
all  the  hardships  and  privations  of  an  advance  through  an  unknown 
and  sparsely  inhabited  country.  At  the  end  of  two  years,  in  15ii(J, 
Hernando  Cortes  reached  Cabo  de  Honduras,  where  Columbus  first 
landed.  He  founded  the  town  of  Trujillo  and  Puerto  Caballos, 
now  called  Puerto  Cortes.  Soon  after.  Honduras  fell  under  the 
dominion  of  Spain,  and  Gracias  was  the  seat  of  government.  This 
accounts  for  the  settlements  of  Spanish  and  Europeans  that  exist 
to  the  present  day  along  this  coast.  In  1822  Honduras  became  a 
part  of  the  Central  American  Confederation.  In  1839  Honduras  as- 
serted its  independence,  dissolving  the  union  with  the  other  states. 
Those  in  the  state  who  were  more  liberal  made  repeated  attempts 
to  form  a  confederation  with  San  Salvador  and  Nicaragua.  This 
led  to  more  than  twenty  years  of  internal  strife.  The  efforts  to  form 
an  alliance  with  San  Salvadorand  Nicaraguaeveu  led  to  wars  with 
Guatemala.  In  1855  President  Cabaiios  was  defeated  by  the  oppos- 
ing parties  and  exiled.  His  successor,  Guardiola,  conclutfed  a 
treaty  of  peace  with  Guatemala  in  185(3.  In  1861  an  insurrection, 
instigated  by  the  clergy,  arose.  These  attempts  were  at  length  put 
down  by  President  Guardiola.  He  pardoned  all  the  conspirators, 
but  was  assassinated  in  1802.  Monies,  who  succeeded  Guardiola, 
made  an  alliance  with  San  Salvador.  This  alliance  was  formed 
for  the  purpose  of  defeating  Guatemala  aud  Nicaragua.  Moutes 
was,  however,  defeated  in  battle.  Mediua,  one  of  his  own  gene- 
rals, deserted  him,  joined  the  victors  aud  usurjicd  the  kingdom  in 
the  year  1863.  In  1872  Don  Celeo  Arias  deposed  Medina,  aud  him- 
self took  the  presidency.  He  governed  till  August.  1875,  when  Dr. 
Marco  Aurelio  Soto  was  appointed  provincial  governor.  A  new 
constitution  was  adopted  by  which,  in  May,  1876,  Soto  was  ap- 
rtolnted  by  the  uuauimous  voice  of  the  people  to  be  their  president 
'or  the  term  of  four  years.  The  internecine  strifes,  the  wars  with 
the  neighboring  states,  the  tumults  and  disturbances  had  a  most 
disastrous  effect  upon  the  country.  Government  was  demoralized, 
finance  destroyed,  the  schools  vacated,  commerce  ruined,  agricul- 
ture neglected  ;  the  state  was  deeply  in  debt  to  France,  England 
and  Spain,  and  the  citizens  were  left  in  uncertainty  and  fear. 
Since  1876  there  has  been  a  great  change  In  all  the  affairs  of  Hon- 
duras. Schools  are  found  in  every  village.  Highways  are  building, 
bridges  are  going  up  across  the  streams,  the  mines  that  had  been 
allowed  to  fill  with  water  are  now  being  re-opened  and  worked. 
Commerce  is  extending  to  neighboring  states  and  to  foreign 
states.  Capital  from  outside  is  coming  in  and  business  springing 
up  in  many  different  directions.  Railroads  are  much  needed  to 
open  up  the  resources  of  the  country,  to  develop  her  mining  inter- 
ests and  furnish  transportation  for  the  lumber  of  all  sorts  that 
frows  in  the  interior  of  the  state.  Under  a  new  regime  of  peace 
he  outlook  for  growth  and  prosperity,  and  the  further  enlighten- 
ment of  the  native  tribes,  is  certainly  encouraging. 

F'lints  of  Intcrrst—Oiribs.— The  Caribs  were  formerlv  Indians  of 
the  West  India  Islands.  About  the  time  of  Columbus  they  were 
very  numerous  and  powerful.  They  were  warlike  aud  aggressive, 
and  stubbornly  opposed  any  advances  of  European  civilization. 
They  were  removed  later  in  large  numbers  to  Honduras,  where  is 
now  the  principal  settlement  of  this  people.  They  have  almost 
entirely  disappeared  from  the  West  India  Islands.  In  Houdnnis 
they  form  an  industrious  and  tolerably  prosperous  portion  of  the 
people.  They  still  retain  their  ancient  language  and  mnuy  of 
theircustoms  and  religious  superstitions.  It  is  believed,  although 
it  ca'  not  be  proved,  that  they  were  formerly  cannibals.  It  was  in 
1796  ,hat  the  English  refused  longer  to  put  up  with  their  con- 
tinued disturbances,  and  transported  them  from  the  islands  of 
Dominica  and  St.  Vincent  to  the  island  of  Roatan.    There  are  twti 
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divisions  of  these  people,  the  red  and  the  black  Caribs.  The 
black  portion  is  the  result  of  a  mixture  with  the  negro  blood.  It 
is  interesting  to  note  that  some  of  the  Indians  of  South  America 
are  to  all  appearances  of  the  same  original  race  with  the  red 
Caribs. 

Monuments  and  Ancient  Rtiins. — There  still  remain  scattered 
over  the  plains  numerous  evidences  of  a  former  civilization. 
These  monuments  of  antiauity  consist  of  conical  and  pyramidica! 
mounds  of  earth,  terraceci  structures,  or  stonewalls.  The  most 
renuirkable  ruin  is  that  of  Tenampua,  in  the  department  of  Com- 
ayagua.  It  is  on  a  high  hill  of  sandstone,  rising  1.600  feet  above 
the  level  of  the  sea,  situated  20  miles  southeast  of  Comayagua 
city.  These  structures  are  a  continuation  of  those  fouud  in' Mex- 
ico where,  as  in  Honduras,  the  principal  ruins  consist  of  temple.- 
and  structures  dedicated  to  defensive  purposes.  The  artificial 
terraces  or  pyramidal  elevations  seem  to  have  been  usually  less 
in  size  than  those  in  Mexico,  but  covered  with  more  extensive 
buildings,  which  were  marked  by  broad  stairways  leading  di- 
rectly to  their  principal  entrances.  On  some  of  tliese  terraces  a 
single  building  was  erected,  but  in  the  larger  ones  there  were 
usually  four,  arranged  so  as  to  form  a  court  area;  they  were  sub- 
stantially built,  the  walls  being  in  all  cases  of  great  thickness. 
The  most  of  them  were  one  story  high,  but  there  were  many  of  two 
and  some  of  three  stories ;  in  these  cases  each  successive  story  was 
smaller  than  the  one  below  it.  The  fronts  were  usually  of  etone. 
though  they  were  sometimes  stuccoed  and  covered  with  elabo- 
rately carved  figures  aud  ornaments,  many  of  them  no  doubt  of 
a  symbolic  nature.  The  interiors  were  divided  into  narrow  cor- 
ridors and  dark  chambers,  which  were  arched,  or  rather  the  roofs 
■were  supported  by  overlapping  courses  of  stoue.  The  walls  of 
the  corridors  were  often  stuccoed  and  covered  witli  painting-  and 
figures  in  bas-relief.  In  some  of  them,  tablets  have  been  found 
with  elaborate  and  artistic  sculptures  and  hieroglyphics.  In 
these  chambers  are  still  found  the  remains  of  idols  anci  altars  and 
evidences  of  an  ancient  sacrifice.  There  is  a  slight  difference  be- 
tween these  structures  of  Houduras  and  those  of  Mexico,  but  not 
enough  to  make  a  question  of  doubt  that  they  belonged  to  the 
same  ancient  race,  as  can  be  seen  by  comparing  them  in  general 
with  the  great  temple  of  Mexico.  This  temple  of  Mexico  con- 
sisted of  an  immense  square  area,  surrounded  by  a  wall  of  stone 
and  lime  eight  feet  thick,  with  battlements  ornamented  with 
many  stone  figures  in  the  form  ef  serpents.  The  extent  of  thi;* 
icclosure,  which  occupied  the  center  of  the  ancient  city,  may  be 
inferred  from  the  assertion  of  Cortes,  that  it  might  contain  a 
town  of  500  houses.  It  was  paved  with  polished  stones,  so  smooth 
that  the  horses  of  the  Spaniards,  which  Cortes  was  lending,  could 
not  tread  on  them  without  slipping.  In  the  center  of  this  great 
area  arose  the  great  temple,  an  immense  pyramidal  structure  of 
five  several  stages,  faced  all  the  way  up  with  stone.  Tlie  struc- 
ture was  300  feet  square  at  the  base  and  120  feet  high.  The  form 
was  a  truncated  pyramid,  with  a  level  summit,  upon  which  were 
two  towers,  the  shrines  of  the  divinities  to  whom  it  was  conse 
crated,  and  it  was  there  that  the  sacrifices  were  performed.  One 
of  the  shrines  was  dedicated  to  Tezcatlipoca,  the  other  to 
Huitzlipochtli.  There  were  forty  similar  structures,  of  small 
size,  consecrated  to  the  separate  divinities,  as  well  as  dwellings 
for  the  priests'  attendants,  Therfe  were  seminaries  for  the  in- 
struction of  the  youth,  together  with  ponds  aud  fountains,  groves 
and  gardens,  etc.  The  early  accounts  of  this  great  temple  are 
sustained  by  the  imposing  ruins  of  Papantla.  Xoxachalco,  Mis- 
cantla,  Quemada  and  many  other  monuments.  Solic  speaks  of 
eight  temples  in  the  City  of  Mexico  of  nearly  equal  grandeur  with 
the  great  temple.  The  same  authority  estimates  that  those  of 
smaller  size  number  fully  2,000.  They  were  dedicated  to  as  many 
idols  of  different  names," forms  and  attributes.  Torquemada  es- 
timates the  number  of  temples  in  the  Mexican  empire  and  Cen- 
tral American  states  at  40,000,  and  Clavigero  places  the  number 
far  higher.  It  is  believed  that  the  pyramids  of  Teotihucan,  on 
the  plains  of  Otumba,  are  probably  among  the  most  ancient  mon- 
uments, either  of  Honduras,  Mexico,  or  any  of  the  Central  Ameri- 
can states.  There  are  two  principal  ones,  dedicated,  according 
to  tradition,  to  the  sun  and  moon  respectively.  It  has  been 
variously  stated  that  the  height  of  the  larger  is  150,  171  and  221 
feet.  Itis  680  feet  square  at  the  baseband  covers  an  area  of  11 
acres,  or  a  space  nearly  equal  to  that  covered  by  the  great  pyra- 
mid of  Cheops  in  Egypt.  The  pyramid  of  Cholula  also  has  four 
stages,  and  when  measured  by  Humboldt  was  IGO  feet  high.  It 
was  1,400  feet  square  at  the  base,  and  covered  an  area  of  45  acres. 
In  the  department  of  Comayagua,  among  the  earth  works,  are 
traces  of  towers  and  remains  of  water  reservoirs.  Most  of  the 
mounds  occur  in  groups,  and  show  that  they  were  arranged  with 
respect  to  some  relationship  to  each  other.  They  are  from  20  to 
30  feet  square,  aud  of  several  stages  high,  as  those  before  spoken 
of.  Great  quantities  of  earthenware,  pottery,  stucco  work,  etc.. 
are  found  In  these  ruins.  A  great  many  of  the  pieces  are  painted 
and  otherwise  ornamented.  There  are  in  the  state  some  300  or  400 
of  these  pyramids,  truncated,  conical  or  in  the  form  of  mere 
mounds. 

Ancient  Civilization. — The  country  of  Houduras  is  interesting  in 
that  it  was  in  the  very  heart  of  the  home  of  American  civilization 
in  historic  or  traditionary  tim-es.  The  numerous  nations  inhab- 
itating  Central  America  aud  Honduras  at  the  time  of  the  con- 
quest fell  naturally  into  two  groups;  the  one,  the  Mayas,  of 
Honduras  and  Central  America ;  the  other,  the  Natuas,  represent- 
ed chiefly  by  the  Aztecs  and  the  cognate  dwellers  of  Mexico. 
Prior  to  the  time  of  the  conquest,  the  hieroglyphics  of  the  Mayas, 
the  ancient  inhabitants  of  Honduras,  defy  interpretation.  The 
ignorant  fanaticism  of  the  Spaniard,  wbo  burned  as  a  religious 
duty  all  the  records  that  could  be  found  when  he  invaded  the 
country,  has  left  ouly  a  few  uncertain  legends  as  to  the  ancient 
history  of  the  Mayas  and  Quiches  of  Honduras.  The  kev  to  the 
hieroglyphics  engraved  on  the  monuments  is  utterly  lost.  The 
great  stone  idols  that  these  peo]>le  worshiped  were  different 
from  the  snake  adorned  divinities  of  the  Mexicans,  and  were  of  a 
milder  and  higher  type.  Mr.  Bancroft  believes  that  the  power  of 
the  Mayas  was  the  first  to  be  developed  in  Central  America,  and 
that  contemporaneous  with  it  arose  the  ancient  governuunitla 
Mexico,  which  finally  overthrew  the  power  of  Central  America. 
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BRITISH  HONDURAS. 

BRITISH  HONDURAS,  Baiize,  or  Belize,  lies  on  the  Bay 
of  Honduras  in  tlie  Caribbean  Sea.  This  colony  of  the 
Knglish  crowm  occupies  the  eastern  shore  of  the  peninsula  of 
Yucatan,  and  extends  from  16°  45'  to  18°  30'  north  latitude, 
and  from  88°  10'  to  89°  west  longitude.  It  separates  the  Gulf 
of  Mexico  from  the  Caribbean  Sea.  Its  area  is  7,562  .square 
miles.  Its  greatest  length  is  160  miles  and  its  greatest  breadth 
60  miles.  It  lies  west  from  Jamaica  660  miles.  The  approaeli 
to  tlie  coast  is  rendered  dangerous  by  coral  reefs.  The  coun- 
try presents  a  varied  surface,  from  low  marshes  along  the 
shore  (o  mountains  in  the  interior  which  run  in  parallel  cliains, 
foilo\ving  the  general  line  of  the  coast.  The  Manatee  hills  rise 
as  high  as  1,000  feet,  while  the  Cockscomb  mountains  are  about 
4,000  feet  above  the  level  of  the  sea.  Between  these  two  ex- 
tremes of  marsh  and  mountains  are  rich  alluvial  lands  and 
broad  savannas.  A  great  number  of  streams  find  their  sources 
in  these  mountains  and  empty  into  the  sea.  Beyond  the  Cocks- 
comb mountains  is  a  tract  of  land  vvhich  would  make  excellent 
grazing  and  support  thousands  of  cattle.  It  has  never  yet  been 
taken  possession  of  for  ajiy  kind  of  civilization.  It  is  open 
land,  well  covered  witli  a  very  rich,  nutritious  grass,  watered 
by  numerous  streams,  and  lies  from  1,200  to  3,300  feet  above 
sea  level. 

Among  the  mountains  of  the  interior  there  are  indications  of 
the  ])resenee  of  gold  and  silver,  but  thi?  comitry  has  been  so 
slightly  developed  yet  that  nothing  has  been  done  in  the  way 
of  mining.  As  in  the  state  of  Honduras,  so  in  the  British 
colony,  many  remains  and  indications  of  an  extinct  civilization 
are  found.  The  ruins  of  ancient  cities,  earth  works,  monoliths 
and  pyramids  are  similar  to  those  in  Honduras  (q.  v.)  The 
climate  is  hot  and  damp,  and  were  it  not  for  the  trade  winds 
tlie  heat  would  be  extreme.  The  coimtry  has  occasionally 
been  visited  by  cholera  and  yellow  fever. 

History. — Not  the  least  valuable  among  the  spoils  obtained 
by  the  famous  buccaneers  during  their  depredations  on  the 
Spanish  main  were  the  quantities  of  dye-woods  which  they 
found  deposited  at  certain  points  on  the  coast  of  Yucatan,  await- 
ing shipment.  With  the  decline  of  their  lawless  pursuits  the 
more  industriou.s  inhabitants,  especially  the  English, 
turned  their  attention  to  the  cutting  and  shipment  of 
dye-wood  and  mahogany,  and  with  this  object  in 
view,  established  settlements  on  the  coasts  of  the 
province.  In  the  latter  part  of  the  seventeenth  century  that 
portion  of  Y'^ucatan  bordering  on  the  Bay  of  Honduras  was 
abandoned  by  the  Spaniards,  owing  to  the  destruction  by  pirates 
and  Indians  of  the  town  of  Bacalor.  Its  isolated  position,  to- 
gether with  the  ruggedness  of  the  surrounding  country  and  the 
numberless  reefs  and  shoals  on  its  sea-coast,  made  it  peculiarly 
fitted  for  the  haimts  of  buccaneers.  One  of  these,  Peter  "Wal- 
lace, a  Scotchman,  landed  with  some  80  companions  at  the 
mouth  of  the  Belize  river,  and  erected  on  its  banks  a  few  houses 
which  he  inclosed  with  a  rude  palisade.  His  name  was  given 
both  to  the  river  and  the  settlement,  and  subsequently  to  the 
whole  region  occupied  by  the  English.  This  coimtry  was  va- 
riously termed  by  the  Spanish,  Walls,  Balis  and  Walix,  and 
ihe  word  became  finally  corrupted  into  the  present  name  of  Be- 
lice,  Belize  or  Baiize.  This  name,  however,  Mr.  Squier,  in  his 
"States  of  Central  America,"  is  disposed  to  believe  originated 
from  the  French  word,  baiize,  a  beacon,  "  since  no  doubt  some 
signal  or  beacon  was  raised  here  to  guide  the  freebooters  to  the 
common  rendezvous."  The  existence  of  the  piratical  settle- 
ment of  Wallace  and  his  companions  was  not  discovered  until 
the  beginning  of  the  eighteenth  century,  by  the  Spaniards.  In 
1725  Antonio  do  Figuero  y  Silva  was  ordered  to  expel  the  Eng- 
lish. Apprised  of  this  design,  the  wood-cuttei-s  of  Belize  not 
only  prepared  for  a  determined  resistance,  but  with  their  usual 
intrepidity  resolved  to  anticipate  the  Spaniards  by  invading 
their  territory.  The  wood-cutters  successfully  met  this  and  all 
subsequent  attempts  to  expel  them,  and  the  English  govern- 
ment afterwards  extended  over  them  its  protection.  In  1739 
war  again  broke  out  between  Spain  and  England  and  the  Span- 
ish desisted  for  a  time  from  further  operations  against  Belize, 
although  the  determination  to  regain  this  territory  thus  wrested 
from  them  had  not  been  abandoned.  In  April,  1754,  a  formid- 
.ible  attempt  was  made  to  expel  the  wood-ciuters.  The  expedi- 
tion wa«,  however,  completely  defeated.  This  appears  to  have 
been  the  last  expedition  sent  against  Belize  for  several  years. 
In  the  treaty  with  Spain,  in  1763, although  agreeingto  demolish 
"all  fortifications  which  her  subjects  may  have  constructed  in 


the  Bay  of  Honduras,  and  other  places  of  the  territory  of  Spain, 
in  that  part  of  the  world,"  England  insisted  upon  the  insertion 
of  a  clause  in  the  treaty  whereby  the  cutters  of  log-wood  were 
guaranteed^  the  right  to  continue  unmolested  the  cutting  and 
shipping  of  the  same,  and  the  erection  of  the  necessary  build- 
ings for  this  purpose,  within  those  districts.  This  was  a  virtual 
recognition  of  the  right  of  the  English  to  occupy  indefinitely  i, 
portion  of  her  territory,  and  no  limits  were  fixed  to  the  encroach- 
ments of  the  wood-cutters,  nor  were  they  made  subject  to  Spain. 
Soon  after  the  ratification  of  this  treaty,  the  English  govern- 
ment commissioned  Sir  William  Burnaby  to  proceed  to  Belize^ 
establish  the  limits  in  whicli  wood-cutting  was  to  be  confined, 
and  draw  up  a  code  of  laws  for  the  regulation  of  the  colony. 
This  he  did,  and  for  many  years  the  Burnaby  Code  formed  the 
only  laws  by  which  Belize  was  governed.  In  1779,  war  having 
broken  out  afresh  between  Spain  and  England,  the  former  de- 
termined to  profit  by  the  opportunity  to  give  the  final  blow  to 
the  existence  of  the  English  settlements  in  her  territory. 

The  sixth  article  of  the  treaty  of  N'ersaillcs  signed  Septem- 
ber 3,  1783,  defined  the  limits  of  Belize  and  the  rights  of  the 
wood-cutters.  The  boundaries  fixed  were  the  Belize  and 
Hondo  rivers,  the  northwest  boundary  being  almost  a  straight 
line  between  the  two  rivei-s,  so  as  to  pass  through  the  source  of 
New  River.  The  southeast  boundary  was  the  coast.  Another 
treaty  signed  at  London,  Jul}'  14,  1786,  made  tlie  Sibun  or 
Jubon  River  the  western  boundary.  This  treaty  gave  Eng- 
land only  the  right  to  cut  wood  and  trade ;  the  lands  belonged 
to  the  crown  of  Spain.  In  October,  1796,  England  declared 
war  against  Spain.  Spain  again  attempted  to  expel  the  men  of 
Belize,  but  failed.  Thenceforth  the  stipulations  of  treaties  were 
disregarded,  and  the  territory  as  far  south  as  tlie  Sarstim 
was  gradually  taken  possession  of  and  held  by  right  of  con- 
quest, the  subsequent  revolution  throughout  the  colonies  ren- 
dering the  Spaniards  powerless  to  prevent  these  encroach- 
ments. 

Alexander  McDonald,  while  holding  the  office  of  superin- 
tendent, on  the  2d  of  November,  1840,  set  aside  the  laws  and 
usages  of  the  country,  declaring  that  from  that  time  the  laws  of 
England  should  be  the  law  of  the  settlement  or  colony  of 
British  Honduras,  and  that  all  local  customs  and  laws  repug- 
nant to  the  spirit  of  the  law  of  England,  and  opposed  to  the 
principles  of  equity  and  justice,  should  be  null  and  void. 
McDonald  then  appointed  an  executive  council.  He  assumed 
control  of  the  finances,  and  not  satisfied  with  the  right  of  veto, 
he  legislated  in  his  o\Tn  person  by  proclamation.  The  inhabit- 
ants protested  against  his  usurpation  of  powers,  and  appealed 
to  the  British  government  and  parliament.  They  also  peti- 
tioned that  the  government  should  openly  assume  the  sover- 
eignty, so  that  they  might  possess  their  lands  without  reservation 
in  respect  to  Spain  or  Mexico.  Therefore  the  government,  in 
1845,  sent  out  a  chief  justice,  a  queen's  advocate,  and  other 
judicial  officei-s.  In  later  years  the  govei-ninent  has  been  in 
the  hands  of  a  lieutenant-governor,  with  an  executive  and 
legislative  coimcil,  and  the  colony  has  the  usual  judicial  estab- 
lishment. The  legislative  council  consists  of  five  oflicial,  and 
unofficial  members.  An  agricultural  board  has  been  established 
for  the  purpose  of  facilitating  the  distribution  of  information  re- 
specting the  cultivation  of  staple  product.s.  There  are  stationed 
in  the  colony  detachments  of  the  2d  West  India  Regiment. 
There  is  a  public  hospital,  an  almshouse,  a  lunatic  asylum  and 
a  registry  office  of  land  titles.  The  coat  of  arms  of  Belize  reads 
as  follows:  Chief  dexter  argent — the  Union  jack,  proper,  chief 
sinister,  on  the  proper — the  chief  divided  from  the  body  of  the 
shield  by  a  chevron-shaped  partition  from  the  fess  of  the  dex- 
ter and  sinister  base.  Points,  the  intermediate  space,  azure,  a 
ship  with  set  sails  on  the  sea,  pa.ssant  proper.  Crest,  mahog» 
any  tree.  Motto,  "Sub  Umbra  Floreo."  Supporters,  negroes; 
the  one  to  the  left  with  a  paddle;  the  other  to  the  right  witli 
an  ax  over  his  shoulder.  The  population  is  mainly  negro, 
originally  introduced  as  slaves;  the  rest,  excepting  a  few  white 
nieii,  is  a  hybrid  ract  resulting  from  intercourse  with  Euro- 
peans and  Indians.  * 
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The  population  in  *804  was 

•<  "  1828    "    

1833    "    

'•  1S.50    "     
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The  to^vn  of  BeJize,  at  the  mouth  of  Belize  river,  has  a 
population  of  5,800.  It  is  tlie  capital  of  British  Honduras. 
The  dwellings  of  the  wealthy  cla-ss,  says  the  Packet  Intelligencer, 
are  large  aud  comfortable.  Besides  the  government  houses, 
court  houses,  barracks  and  jail,  there  are  several  churches — 
Episcopal,  Methodist,  Baptist,  and  Tresbyteriau,  an<l  some  large 
and  costlv  tire-proof  warehouses.  The  town  lias  experienced 
two  destructive  conflagrations,  one  in  1854  and  another  in 
1863. 

Slavery  was  abolished  by  an  act  of  the  inhabitants  on  the  1st 
of  AugiLst,  1840. 

In  former  times,  accordingto  Bancroft,  the  port  of  Belize  was 
an  entrepot  for  the  neighboring  states  of  "Vucatan,  Cuatemala 
and  Honduras.  Smuggling  w;is  constantly  carried  on  from  it, 
both  in  the  line  of  exports  and  imports.  After  the  opening  of 
direct  trade  with  the  United  States  and  E\u-ope,  and  the  diver- 
sion of  trade  on  the  Pacific  to  Pansuua,  that  source  of  prosperity 
eeased. 

Total  tonnage  entered  aud  cleared  for  1877,  exclu- 
sive of  coasting  trade  73,974 

British  tonnage 46,168 

Value  of  imports  in  ten  years,  ending  1877 £l,7SI,17o 

"               "for  1S77 lti5,7o6 

"               ■'         from  Great  Britain  for  tS77 iS-l.&»0 

"               "         for  ISSH  237,500 

"                 "           ••      1,S.S5 254,1»6 

••                  "           •'      :S86 235,962 

"                "           "      1887 169.233 

"                  "            "      1888  206,150 

Value  of  exports  for  1877 iat,503 

to  Great  Britain  for  1877 94.548 

"                "          for  1884 317400 

•■      1885 241,280 

••                •'          "      1886 280.047 

»                ••          "      1887 208,080 

"                "           "      188S 213,020 

27,398 


Revenue  for  1863 

"    1877 

"  "    1884 

"  "    1885 

"    1886 

"    1887 

"    1888 

Public  e.'cpenditure  for  1877.. 
••   1884.. 
"   1885.. 
"  "  "    1886,. 

••    1&S7.. 
"    18».. 


41,488 
51,900 
52,246 
64,361 
43,187 
43,511 
41,488 
53,600 
63,235 
62465 
45,870 
41,587 


The  average  rate  of  duties  on  impoi-ts  is  ten  per  cent,  ad 
valorem ;  machinery,  coal,  and  books  enter  free.  The  chief 
sources  of  revenue  to  the  colony  are  customs  duties,  which  in 
1888  amounted  to  £20,971;  excise  licenses,  land  tax  and  the 
sale  and  letting  of  crown  lands.  The  expenditures  are  made 
mainly  for  maintaining  tlie  administrative  niadiinei'y  of  the 
government,  and  for  various  services.  Tlie  public  debt 
amounted  to  £10,OoO  in  1SS8.  Tliere  is  a  savings  bank  in  the 
City  of  Belize  with  two  branches.  The  amount  on  hand  in 
deposits  in  18S8  wa.s  £7,047. 

In  1887  there  were  in  British  Honduras  27  schools  of  all 
grades.  There  were  in  attendance  2,612  pupils;  of  these, 
1,086  were  Roman  Catholics,  1,199  Protestants.  The  govern- 
ment gi-ant  for  their  support  was  ^11,023. 

From  tlie  vei-y  tirst,  tlie  colony  of  Honduras  was  noted  for 
its  exportation  of  choice  woods.  Indeed,  it  was  the  chvss 
known  as  wood-cutters  who  first  opened  up  tiie  couutry,  mak- 
ing a  living  by  cutting  iind  exporting  the  log-wood  and  ma- 
hogany that  giX'W  along  the  banks  of  its  mmierous  streams. 
British  Ilondui-as  is  also  productive  of  fruits.  Its  climate 
makes  it  possible  to  raise  all  the  tropical  and  sonii-tropical 
plants  and  fruits,  all  of  which  find  a  ready  market  in  New 
Orleans  and  other  North  American  ports.  Sugar  pl;uitations 
are  kept  by  tlie  whites  of  Honduras  to  a  considerable  extent. 
The  production  of  sugar  cane  is  easy,  and  the  manufacture  of 
sugar  and  the  raising  of  the  caue  forms  one  of  the  large 
industries. 

In  1887  there  were  exported  4,191,264  cubic  feet  of  mahog- 
any and  20,018  tons  of  log-wood.  £25,000  worth  of  fruit  was 
exported  the  same  year,  the  most  of  it  going  to  New  Orleans; 
953  tons  of  sugar  was  also  exported.  Cofiee  does  well  in  many 
parts  of  British  Honduras,  and  cocoanut  groves  are  being 
planted,  so  that  they  form  one  of  the  staples  of  exportation 
with  bananas,  plantains,  and  otlier  tropical  fruits.  Besides  its 
production  of  maliogany,  in  which  it  ranks  very  liigh,  and  log- 
wood, British  Honduras  furnishes  rosewood,  sapodilla,  Santa 
Marie,  and  other  varieties  of  choice  woods,  besides  pine  aud 
oak  on  the  hill  tops  and  mountains.     The  Covol   palm,  from 


whose  fixut  or  nut  a  valuable  oil  is  extracted,  grows  weSL 
Cotton  grows  readily  in  several  varieties,  some  of  whieli  are 
choice  and  valuable. 

In  the  interior  sarsaparilla  and  vanilla  are  found,  and  sevcraJ 
kinds  of  .spices.  The  waters,  both  fresh  and  salt,  abound  in  all 
kinds  of  fish,  turtles,  crabs,  cray-fish,  water-fowl,  etc.,  while  fiu-- 
bearing  animals  are  found  along  the  streams;  among  them  are 
the  ounce  and  panther  (American).  Monkeys  of  many  va- 
rieties are  found  in  the  forests,  also  deer,  rattlesnakes,  tunm- 
tuIiLs,  scorpions,  and  a  venomous  fly  inlest  certain  locaJilies. 
Tuikeys,  pigeons,  ducks,  etc.,  are  among  the  game  birds.  Par- 
rots, pelicans,  vultures,  buzzard.s,  macaws,  and  humming  birds, 
and  all  the  varieties  of  feathered  fowls  common  to  the  temper- 
ate zone  are  to  be  found  in  the  woods  and  about  the  waters  of 
the  Colony.  The  wooil-liok  which  is  common  to  all  Central 
America  is  a  pest.  Alligators  are  found  in  all  the  rivers  and 
bodies  of  water,  also  the  m.matee.  Cattle  and  horses  are  not 
raised  in  great  quantities,  though  tlie  uplands  furnish  good 
gi-azing  for  stock.  I'rescnt  statistics  indicate  that  the  colony  is 
rather  retrograding  than  advancing.  The  sugar  plantations 
are  in  flourishing  condition,  and  the  product  of  sugar  is  yearly 
increasing.  E.  C.  IL 

HONE.  Under  the  name  of  hones,  whetstones,  or 
sharjiening  stones,  a  variety  of  finely  siliceous  stones  are 
employed  for  whettii.g  or  sliarpening  edge  tools,  and  for 
abrading  steel  and  other  hard  surfaces.  They  generally 
are  prepared  in  the  form  of  flat  slabs  or  small  pencils  or 
rods  of  the  material,  but  some  are  made  with  the  outline 
of  the  special  instrument  they  are  designed  to  sharpen. 
Their  abrading  action  is  due  to  tlie  quartz  or  silica  which 
is  always  present  in  predominating  proportion,  some  kinds 
consisting  of  almost  pure  quartz,  while  iu  others  the 
siliceous  element  is  very  intimately  mixed  with  aluminous 
or  calcareous  matter,  forming  a  uniform  compact  stone,  the 
extremely  fine  siliceous  particles  of  which  impart  a  remark- 
ably keen  edge  to  the  instniments  for  (he  sharpening  of 
which  they  are  applied.  Hones  are  used  either  dry,  with 
watei',  or  with  oil,  and  generally  the  object  to  be  sharpened 
is  dr:i\ra  with  hand  pressure  backward  and  forward  over  the 
surface  of  the  hone ;  but  sometimes  tlie  stone  is  moved  over 
the  cutting  edge.  The  coar3est  type  of  stone  whidi  can  be 
included  among  hones  is  the  bat  or  scythe  stone,  a  porous 
fme-grained  sandstone  used  for  sharpening  scythes  aiid 
ctTtters  of  mowing  machines,  and  for  other  like  purposes. 
Next  come  the  ragstones,  which  consist  of  quartzose  mica- 
schist,  and  give  a  liner  edge  than  any  sandstcne.  Under 
the  head  of  oilstones  or  hones  proper  the  mast  famous  and 
best-known  qualities  are  the  German  razor  hone,  tlie  Turkey 
oilstone,  and  the  Arkansas  stone.  The  German  razor  hone, 
used,  as  its  name  implies,  chiefly  for  razors,  is  obtained  from 
the  slate  mountains  near  Katishon,  where  it  forms  a  yellow 
vein  of  from  1  to  13  inches  in  the  blue  slate.  It  is  sawn 
into  thin  slabs,  and  these  are  cemented  to  slabs  of  slate, 
which  serve  as  a  support.  Turkey  oilstone  is  a  close- 
grained  blui.'-h  stone  containing  from  70  to  75  i>cr  cent, 
of  silica  in  a  state  of  very  fine  division,  intimately  blended 
with  about  20  to  25  per  cent,  of  calcite.  It  is  obtained 
only  in  small  pieces,  frequently  flawed  and  not  tough,  so 
that  the  slabs  nuist  have  a  backing  of  slate  or  wood.  It 
is  one  of  the  most  valuable  of  all  whetstones,  abrading  the 
hardest  steel,  and  possessing  sufTicicnt  compactness  to  resist 
the  pressure  required  for  shaqiening  gravci-s.  The  sloue 
comes  from  the  interior  of  Asia  Elinor,  whence  it  is  carried 
to  Smyrna.  Of  Arkansas  stones  there  are  two  varieties 
both  found  in  the  same  district,  CJarlaiid  county,  Arkansas, 
United  States.  The  liner  kind,  known  .is  Arkan.sas  hone,  is 
obtained  in  small  pieces  at  the  hot  springs,  and  tlic  second 
quality,  distinguished  as  Washita  stone,  comes  from  Washita 
or  Ouachita  river.  The  hoius  yield  on  analysis  98  per 
cent,  of  silica,  with  small  proportions  of  alumina,  potash, 
and  soda,  and  mere  traces  of  ia"0D,  lime,  magnesia,  and 
hydrofluoric   acid.    .  They    are   white    in    colour,  extremely 
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fiard  and  keen  in  grit,  aud  not  easily  worn  dow  n  or  broken. 
Geologically  the  materials  belong  to  tlie  millstone  grit  series, 
and  are  pupposed  to  be  metamorpliosed  sandstone  resulting 
from  the  permeation  through  the  mass  of  heated  alkaline 
siliceous  waters.  The  finer  kinl  is  employed  for  fine 
cutting  instruments,  and  aKo  for  polishing  steel  pivots 
of  watch-wheels  and  similar  minute  work,  the  Bocond 
and  coarser  quality  being  used  for  common  tools.  Both 
varieties  are  largely  exported  from  the  United  States  to  all 
quarters  in  the  form  of  blocks,  slips,  pencils,  rods,  and 
wheels.  During  the  Centennial  Exhibition  of  1876  the 
comparative  value  of  hones  per  lb  was  thus  quoted — 
Arkansas  SI "50,  Washita  -35,  Turkey  1-00.  Among  hones 
of  less  importance  in  general  use  may  be  noted  Charnley 
Forest  stone,  a  good  substitute  for  Turkey  oilstone;  Water  of 
Ayr  stone,  Scotch  stone,  or  snake  stone,  used  for  tools  and 
/or  polishing  marble  and  copperplates ;  Idwal  or  Welsh 
oilstone,  used  for  small  articles ;  and  cutlers'  greenstone 
from  Snowdon,  very  hard  and  close  in  texture,  used  for 
giving  the  last  edge  to  lancets. 

HONE,  William  (1780-1812),  a  political  satirist  and 
1  writer  on  antiquarian  and  miscellaneous  subjects,   was 
born  at  Bath,  Juno  3,  1780.     His  father,  a  man  of  deep 
spiritual  experience  in  that  time  of  religious  revival,  brought 
up  his  children  in  strictness  and  reverence,  but  not  without 
the  sectarian  narrowness  that  so  frequently  produces  reac- 
tion.    The  parodist  of  the  litanyand  of  the  Athanasian  creed 
was  taught  to  read  from  the  Bible  only.     Hone  received 
no  systematic  education.     His  father  having  removed  to 
London  in  1783,  he  was  in  1790  placed  in  an  attorney's 
office.     Becoming  connected  with  the  London  Correspond- 
ing Society,  which  was  given  to  freethought  and  to  political 
agitation,  he  was  removed  by  his  father  to  the  office  of  a 
solicitor  at  Chatham,  but  after  two  years  and  a  half  he 
returned  to  London  and  became  clerk  to  a  solicitor  in 
Gray's  Inn.     Having  no  liking  for  the  study  of  the  law,  and 
apparently  no  hope  of  succeeding  in  it,  Hone,  being  then 
married,  started  in  1800  a  book  and  print  shop  and  a  circu- 
lating library  in  Lambeth  Walk,  and  he  soon  after  removed 
to  St  Martin's  Churchyard,  where  he  brought  out  his  first 
publication,  Shaw's  Gardener,  and  suffered  much  loss  from 
a  fire.     It  was  at  this  time  that  Hone  matured  and  with  a 
friend  endeavoured  to  realize  a  plan  for  the  establishment 
of  popular  savings  banks,  and  even  had  an  interview  on 
the  subject  with  the  Eight  Hon.  George  Rose,  then  presi- 
dent of  the  Board  of  Trade.     This  scheme,  however,  fell 
through  from  lack  of  support.     His  partner  in  the  savings 
bank  became  next  his  partner  in  a  bookseller's  business ; 
J»nt  Hone's   habits   were  not  those  of  a  tradesman,  and 
J>ankruptcy    was    the    result.     After    several    removals, 
having  compiled  an  index  to  Lord  Berner's  translation  of 
Froissart,  he   was  in  1811    chosen  by  the   booksellers  as 
ioctioneer  to  the  trade,  and  had  an  office  in  Ivy  Lane. 
Independent  investigations  carried  on  by  him  into  the  con- 
dition of  lunatic  asylums  led  again  to  difficulties  and  failure, 
but,  struggling  bravely  nnder  his  burdens,  he  took  a  small 
lodging  in  the  Old  Bailey,  and  kept  himself  and  his  now 
large  family  by  contributions  to  magazines  and  reviews. 
He  hired  a  small  shop  (or  rather  box)  in  Fleet  Street,  but 
this  was  on  two  separate  nights  broken  into,  and  valuable 
booLs  lent  for  show  were  stolen.     In  1815  he  started  the 
Traveller  newspaper,  and  endeavoured  vainly  to  exculpate 
Eliz.i    Penning,  a   poor   girl,   apparently   quite    guiltless, 
executed  on  a  charge  of  poisoning.     From  February  1  to 
October  25;  1817,' he  published  the  Heformist's  Register, 
writing  in  if  as  the  serious  critic  of  the  state  abuses,  to 
which  ho  "soon  after  applied   the  lash  of  satire  in   those 
political"  squibs  and  parodies  that  made  his  name  known 
throughout  the  land,  and  that  first  gave  notoriety  to  George 
Cruikshank,  who  was  his  artistic  collaborator.     In  April 


1817  three  ex  officio  informntion?  were  filed  ajiiBst  him 
by  the  attorney-general.  Sir  'VMlliam  Garrow,  and  he  was 
seized  while  reading  in  the  street  and  hurried  to  the  1  ick-up. 
Three  separate  trials  took  place  in  the  Guildhall  before 
special  juries  on  the  18tl ,  19th,  and  20th  of  December 
1S17.  The  first,  for  publishing  Wilkes's  Cxttchism  of  a 
Ministerial  Member,  was  before  Jlr  Justice  /-Lbot  (after- 
wards Lord  Tenterden);  the  second,  fur  parodying  the  litany 
and  libelling  the  prince  regent,  and  the  third,  for  pub- 
lishing the  SinecuriWi  Cree/I,  a  parody  on  the  Athanasian 
creed,  were  before  Lord  EUenborough.  The  prosecuting 
officials,  among  whom  we  must  include  the  judges,  took 
the  ground  that  the  prints  were  calculated  to  injure  public 
morals,  and  to  bring  the  prayer-book  and  even  religion 
itself  into  contempt.  But  there  can  be  no  doubt  that  the 
real  motives  of  the  prosecution  were  political ;  Hone  had 
ridiculed  the  habits  and  exposed  the  corruption  of  the  prince 
regent  and  of  other  persons  in  power.  He  went  to  the  root 
of  the  matter  when  he  wished  the  jury  "  to  understand 
that,  had  he  been  a  publisher  of  ministerial  parodies,  he 
would  not  then  have  been  defending  himself  on  the  floor 
of  that  court."  In  spite  of  illness  and  exhaustion  Hone 
displayed  great  courage,  ability,  dignity,  and  presence  of 
mind.  On  each  of  the  three  days  he  spoke  on  an  average 
seven  hours.  Notwithstanding  the  powerful  prosecution 
and  the  bias  of  the  judges,  ho  was  acquitted  on  each 
count,  and  the  result  on  each  occasion  was  received 
with  enthusiastic  cheers  by  immense  crowds  within  and 
without  the  court.  Soon  after  the  trials  a  public  meet- 
ing, in  which  Alderman  Waithman,  Sir  F.  Burdett,  and 
Lord  Cochrane  took  part,  was  held,  and  a  subscription 
was  begun,  by  which  a  large  sum  was  soon  collected 
to  enable  Hone  to  get  over  the  difficulties  caused  by  his 
prosecution. 

Hone's  most  successful  political  satires  were  published 
within  a  few  years  after  his  trial.  Among  them  we  may 
mention  The  Political  House  that  Jack  built,  The  Queen's 
Matrimonial  Ladder  (in  favour  of  Queen  Caroline),  The 
Man  in  the  Moon,  The  Political  Showman,  all  illustrated 
by  Cruikshank.  Many  of  his  squibs  are  directed  against 
a  certain  "  Dr  Slop,"  a  nickname  given  by  him  to  Dr 
(afterwards  Sir  John)  Stoddart,  a  writer  in  the  Times. 
In  researches  for  his  defence  he  had  come  upon  some 
curious  and  at  that  time  little  trodden  literary  ground,  and 
the  results  were  shown  by  lis  publication  in  1820  of  bis 
Apocryphal  New  Tcstameui,  and  in  1823  of  his  Ancient 
Mi/steries  Explained.  He  proposed  in  1820  to  write  a 
II istory  nf  Parody,  hwt  iVis  never  appeared.  In  1820  he 
published  the  Every-day  Book,  in  1827-8  the  Table-Book, 
and  in  1829  the  Year-Book ;  all  three  were  collections  of 
curious  information  on  manners,  antiquities,  and  various 
other  subjects.!  These  are  the  works  by  which  Hone  is 
best  remembered.  In  preparing  them  ho  had  the  warm 
approval  of  Southey  and  the  assistance  of  Charles  Lamb, 
but  pecuniarily  they  were  not  successful,  and  Hone  was 
lodged  in  King's  Bench  prison  for  debt.  Friends,  how- 
ever, again  came  to  his  assistance,  and  he  was  established 
in  a  coflfee-house  in  Graceohurch  Street ;  but  this  again, 
like  most  of  his  enterprises,  ended  in  failure.  Hone's 
attitude  of  mind  had  gradually  changed  to  that  of  ex- 
treme devoutness,  and  during  the  latter  years  of  his  life 
he  frequently  preached  in  Weigh  House  Chapel,  Eastcheap. 
In  1830  he  edited  Strutt's  Sports  and  Pastimes,  and,  on 
the  starting  in  1832  of  the  Penny  Magazine^  he  contributed 
to  the  first  number.  He  was  also  for  some  years  sub-editor 
of  the  Patriot.  Ho  died  at  Tottenham,  8th  Novembe!; 
1842.  

'  Accorfling  to  a  recent  writer  in  Kotes  ami  Queries  (Gtli  S.  i.  171), 
Hone  remarked  in  conveisation  that  lie  look  tlio  idea  of  jho  Evtryi 
day  Book  iu  1814  from  Dcfoo's  Time's  Telescope. 
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HONEY  (Cliin.,  m?  ;  Ransk.,  madhu.  mead,  houcy, — r/ 
A.  R.I  melo,  inrlii,  mead  ;  Greek,  /i«At,  in  which  6  c  S  is 
changed  into  X ;  Lat.,n!f?;  Fr.,  mirl;  A.  S.,  huiiiff ;  Germ., 
f/oniy),^  a  svToet  viscid  liquid,  obtained  by  bees  chiefly  from 
the  nectaries  of  flowers,  i.e.,  those  parts  of  flowers  specially 
constructed  for  the  elaboration  of  honey  (see  BoTAxy,  vol.  iv. 
p.  134),  and  after  transportation  to  the  hive  in  the  proven- 
triculus  or  crop  of  the  insects,  discharged  by  them  into  the 
cells  prepared  for  its  reception.  Whether  the  nectar  under- 
goes any  alteration  within  the  crop  of  the  bee  is  a  point  on 
which  authors  have  diflfered.  Some  wasps,  e.ff.,  Myrapetra 
scutellaris  -  and  the  genus  Nectarina,  collect  honey.  A 
honey-like  fluid,  which  consists  of  a  nearly  pure  scdution  of 
uncrystallizable  sugar  having  the  formula  CuHj.Oj  after 
drying  in  vacuo,  and  which  is  used  by  the  Mexicans  in  tho 
preparation  of  a  beverage,  is  yielded  by  certain  inactive 
individuals  of  Myrmecocystus  mexicanus,  Wesraael,  the 
honey-ftnts  or  pouched  ants  {hormigas  mieleras  or  mochi- 
leras)  of  Mexico.'  The  abdomen  in  these  insects,  owing  to 
the  distensibility  of  the  membrane  connecting  its  segments, 
becomes  converted  into  a  globular  thin-walled  sac  by  the 
accumulation  within  it  of  the  nectar^  supplied  to  them  by 
their  working  comrades  (Wesmael,  Bull,  de  I' Acad.  Roy. 
de  Brux.,  v.  766,  1838).  By  the  Rev.  H.  C.  M'Cook, 
■who  discovered  the  insect  in  the  Garden  of  the  Gods, 
Colorado,  the  honey-bsarers  were  found  hanging  by  their 
feet,  in  groups  of  about  thirty,  to  the  roofs  of  special 
chambers  in  their  underground  nests,  their  large  globular 
abdomens  causing  them  to  resemble  "  bunches  of  small 
Delaware  grapes"  {Proc.  Acad.  Nat.  Sci.  Philad.,  1879, 
p.  197).  A  bladder-like  formation  on  the  metathorax  of 
another  ant,  Grematogaster  injlatus  (F.  Smith,  Cat.  of 
'Hymenoptera,  pt.  vi.  pp.  136  and  200,  pi.  ix.  fig.  1), 
|which  has  a  small  circular  orifice  at  each  posterior  lateral 
angle,  appears  to  possess  a  function  similar  to  that  of  the 
abdomen  in  the  honey-ant. 

It  is  a  popular  saying  that  where  is  the  best  honey  there 
also  is  the  best  wool ;  and  a  pastoral  district,  since  it  afi^ords 
a  greater  profusion  of  flowers,  is  superior  for  the  production 
of  honey  to  one  under  tillage.*  Dry  warm  weather  is  that 
most  favourable  to  the  secretion  of  nectar  by  flowers.  This 
they  protect  from  rain  by  various  internal  structures,  such 
as  papillK,  cushions  of  hairs,  and  spurs,  or  by  virtue  of  their 
position  (in  the  raspberry,  drooping),  or  the  arrangement  of 
their  constituent  parts.  Dr  A-  W.  Bennett  [How  Flowers  ui-e 
Fertiiized,  p.  31,  1873)  has  remarked  that  the  perfume  of 
flffivers  is  generally  derived  from  their  nectar ;  the  blossoms 
cf  some  plants,  however,  as  ivy  and  holly,  though  almost 
scentles3,are  highlynectariferous.  The  exudation  of  a  honey- 
like or  saccharine  fluid,  as  has  frequently  been  attested,  is 
not  a  function  exclusively  of  the  flowers  in  all  plants.  A 
sweet  material,  the  manna  of  pharmacy,  e.g.,  is  produced  by 
the  leaves  and  stems  of  a  species  of  ash,  Frnxinus  Ornus ; 
sind  honey-secroting  glands  are  to  be  met  with  on  the  leaves, 
petioles,  phyllodes,  stipules  (as  in  Vicln  saliva),  or  bracteaj 
(as  in  the  Marcgraviacece)  of  a  considerable  number  of  dif- 
ferent vegetable  forms.  The  origin  of  the  honey-yielding 
propertied  manifested  specially  by  flowers  among  the  several 
parts  of  plants  has  been  carefully  considered  by  Darwin,  who 
regards  the  saccharine  matter  in  nectar  as  a  waste  product 
of  chemical  changes  in  the  sap,  which,  when  it  happened  to 

'  The  term  boney  in  its  various  forms  is  peculiar  to  the  Teutonic 
group  of  languagei,  and  in  the  Gothic  New  Testament  is  wanting,  the 
Greek  word  being  there  translated  mcl'th. 

'  See  A.  White,  in  Ann.  and  Mag.  Nat.  Hist.,  vii.  315,  pi.  4. 

'  WetheriU  {Chem.  Oaz.,  xi.  7'2,  185.1)  calculates  that  tho  average 
weight  of  the  honey  is  8'2  times  that  of  the  body  of  the  ant,  or  0'3942 
graiunies. 

*  Cimpare  Isa.  vii.  15,  22,  where  curdled  milk  (A.V.,  "butter") 
and  honey  as  exclusive  articles  of  diet  are  indicative  of  foreign  in- 
vasion, which  turns  rich  agricultural  districts  into  pasture  lands  or 
uncultivated  wastes. 


be  excreted  within  the  envelopes  of  flowers,  was  utilized 
for  the  important  object  of  cross-fertilization,  and  sub; 
sequently  was  much  increased  in  quantity,  and  stored  in 
various  ways  (see  Cross  and  Self  Fertilization  of  IHnuts, 
p.  402  sq.,  187G).  It  has  been  noted  with  respect  to  the 
nectar  of  the  fuchsia  that  it  is  most  abundant  when  the 
anthers  are  about  to  dehisce,  and  absent  in  the  unexpanded 
flower. 

Pettigrcw  is  of  opinion  that  few  bees  go  more  than  two  miles  trom 
homo  in  search  of  honey.  The  number  of  blossoms  visited  in  order 
to  meet  the  requirements  of  a  single  hive  of  bees  must  bo  very  great ; 
for  it  has  been  found  by  A.  S.  Wilson  ("  On  the  Nectar  of  Flowers," 
Brit.  Assoc.  Hep.,  1878,  p.  5G7)  that  125  heads  of  common  red  clover, 
which  is  a  plant  comparatively  abundant  in  nectar,  yield  but  one 
gramme  (15'432  grains)  of  sugar  ;  and  as  each  head  contains  about 
60  florets,  7,500,000  distinct  flower-tubes  must  on  this  estimate  be 
exhausted  for  each  kilogramme  (2  '204  lb)  of  sugar  collected.  Among 
the  richer  sources  of  honey  are  reckoned  tlie  apple,  aspaiagus,  asters, 
barberry,  basswood  (Tilia  aniericana),  and  the  European  lime  or 
linden  {!'.  curoj'cea),  beans,  bonesets  {JEupaloriuiii),  borage,  broom, 
buckwheat,  catnip,  or  catmint  {ycpda  Cataria),  cherry,  clcome, 
clover,  cotton,  crocus,  currant,  dandelion,  eucalyptus,  figwort 
{Scrophularia),  furze,  golden-rod  {Solidaijo),  gooseberry,  hawthorn, 
heather,  hepatica,  horeliound,  hyacinth,  lucerne,  maple,  mignonette, 
mint,  motherwort  {Lco7uirus),  mustard,  onion,  peach,  pear,  poplar, 
quince,  rape,  raspberry,  sa"e,  silver  maple,  snapdragon,  sour-wood 
(Oxydcndrov  arboreum,  D.C.),  strawberry,  sycamore,  teasel,  thyme, 
tulip-tree  (mors  especially  rich  in  pollen),  turnip,  violet,  and  willows, 
and  the  "  honey-dew  "  of  the  leaves  of  the  whitethorn  (Bonner), 
oak,  linden,  beech,  and  some  other  trees. 

Honey  contains  dextroglucose  and  laevog;iicose'(tlit5  ibr 
mer  practically  insoluble,  the  latter  soluble  in  -j  pt.  of  cold 
strong  alcohol),  cane-sugar  (according  to  some),  mutilage 
water,  wax,  essential  oil,  colouring  bodies,  a  minute  quantity 
of  mineral  matter,  and  pollen.  By  a  species  of  fermenta 
tion,  the  cane-sugar  is  said  to  be  gradually  transformed  into 
inverted  sugar  (laevoglucose  with  dextroglucose).  Th« 
pollen,  as  a  source  of  nitrogen,  is  of  importance  to  the  bees 
feeding  on  the  honey.  It  may  be  obtained  for  examination 
as  a  sediment  from  a  mixture  of  boney  and  water.  Other 
substances  which  have  been  discovered  in  honey  are  mannite 
(Guibourt),  a  free  acid  which  precipitates  the  salts  of  silver 
and  of  lead,  and  is  soluble  in  water  and  alcohol  (Calloux), 
and  an  uncrystallizable  'sugar,  nearly  related  to  inverted 
sugar  (Soubeiran,  Compt.  Rend.,  xxviii.  lli-lb,  1849). 
Brittany  honey  contains  coiivain,  a  ferment  which  deter- 
mines its  active  decomposition  (Wurtz,  Did.  de  Chem.,  ii. 
430).  In  the  honey  of  Polyhia  apicipennis,  a  wasp  of 
tropical  America,  cane-sugar  occurs  in  crystals  of  large  size 
(Karsten,  Fogg.  Ann.,  C.  650).  Dr  J.  Campbell  Brown 
("On  the  Composition  of  Honey,"  Analyst,  iii.  267,  1878) 
is  doubtful  as  to  the  presence  of  cane-sugar  in  any  one  of 
nine  samples,  from  various  sources,  examined  by  him. 
The  following  average  percentage  numbers  are  afi'orded 
by  his  analyses  : — la^vulose,  36'45  ;  dextrosp,  3657  j 
mineral  matter,  '15;  water  expelled  at  100°  C,  18'5,  and 
at  a  much  higher  temperature,  with  loss,  7'81  :  the  wax, 
pollen,  and  insoluble  matter  vary  from  a  trace  to  2'1  per 
cent.  The  specific  gravity  of  honey  is  about  1'41.  The 
rotation  of  a  polarized  ray  by  a  solution  of  16 '26  grammes 
of  crude  honey  in  100  c.c.  of  water  is  generally  from  —  3'2° 
to  -  5°  at  60  F. ;  in  the  case  of  Greek  honey  it  is  nearly 
-  6  '5°.  Almost  all  pure  honey,  when  exposed  for  some  time 
to  light  and  cold,  becomes  more  or  less  granular  in  consis- 
tency. Any  liquid  portion  can  be  readily  separated  by 
straining  through  linen.  Honey  sold  out  of  the  comb  is 
commonly  clarified  by  heating  and  skimming  ;  but  accord- 
ing to  Bonner  it  is  always  best  in  its  natural  state.  The 
mcl  depuratum  of  British  pharmacy  is  prepared  by  heating 
honey  in  a  water-bath,  and  straining  through  flannel  pre- 
viously moistened  with  warm  water. 

Tho  term  "virgin-honey"  (A.-S.,  hnnigtear)  \a  applied 
to  the  honey  of  young  bees  which  have  never  swarmed,  or 
to  that  which  flows  spontaneously  from  honeycomb  with  or 
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without  the  application  of  heat.  The  honey  obtained  from 
old  hives,  considered  inferior  to  it  in  quality,  is  ordinarily 
darker,  thicker,  and  less  pleasant  in  taste  and  odour.  The 
yield  of  honey  is  less  in  proportion  to  weight  in  old  than 
in  young  or  virgin  combs.  The  far-famed  honey  of  Nar- 
bonne  is  white,  very  granular,  and  highly  aromatic ;  and 
still  finer  honey  is  that  procured  from  the  Corbicres  moun- 
tains, G  to  9  miles  to  the  south-west.  The  honey  of  Gatinais 
is  usually  whitt-,  and  k  less  odorous,  and  granulates  less 
readily  than  that  of  Narbonne.  Honey  from  white  clover 
has  a  greenish-white,  and  that  from  heather  a  rich  goldon- 
yellow  hue.  What  is  made  from  honey-dew  is  dark  in 
culour,  and  disagreeable  to  the  palate,  and  does  not  candy 
like  good  honey.  "  We  have  seen  aphide  honey  from  syca- 
mores," says  F.  Cheshire  {Pract.  Bee-Keeping,  p.  74),  "as 
deep  in  tono  as  walnut-  liquor,  and  where  much  of  it  is 
stored  the  value  of  the  whole  crop  is  practically  nil."  The 
honey  of  the  stinglcss  bees  (Melipona  and  Trigona)  of 
Brazil  varies  greatly  in  quality  according  to  the  species  of 
fluwers  from  which  it  i.s  collected,  some  kinds  being  black 
and  sour,  and  others  excellent  (F.  Smith,  Trans.  Ent.  Soc, 
3d  ser.,  i.  pt.  vi.,  18G3).  That  of  Apis  Peronii,  of  India 
and  Timor,  is  yellow,  and  of  very  agreeable  flavour,  and  is 
mure  liquid  than  the  British  sorts.  A.  unicolor,  a  bee 
indigenous  to  Madagascar,  and  naturalized  in  Mauritius 
aud  the  island  of  l!(5union,  furnishes  a  thick  and  syrupy, 
peculiarly  scented  green  honey,  highly  esteemed  in  Western 
•  India.  A  rose  coloured  honey  is  stated  (GarJ,  Chron., 
1870,  p.  1G98)  to  have  been  procured  by  artificial  feeding. 
The  fine  aroma  of  Maltese  honey  is  due  to  its  collection 
from  orange  blossoms.  Narbonne  boney  being  harvested 
chiefly  from  Labiate  plants,  as  rosemary,  an  imitation 
of  it  is  sometimes  prepared  by  flavouring  ordinary  honey 
with  infusion  of  rosemary  flowers. 

AduUer.itions  of  honey  arc  starch,  dctcctalile  by  the  microscope, 
and  by  its  blue  reaction  with  iodine,  also  whcatcn  flour,  gelatin, 
chalk,  gyiisum,  pipe-clay,  added  water,  cane-sugar,  and  common 
syrup,  and  t)ie  diU'erent  varieties  of  manufactured  glucose.  Honey 
sopliisticated  with  glucose  containing  copperas  as  an  impurity  is 
turned  of  an  inky  colour  by  liquids  containing  tannin,  as  tea.  Kim 
leaves  have  been  used  in  America  for  the  flavouring  of  imitation 
honey.  Stone  jars  should  be  employed  in  preference  to  common 
earthenware  for  the  storage  of  honey,  which  act^  upon  the  lead 
glaze  of  the  latter. 

Honey  is  mildly  laxative  in  properties.  Some  few  kinds 
are  poisonous,  as  frequently  the  reddish  honey  stored  by 
the  Brazilian  wasp  Keclarina  {PoUstcs,  Latr.^)  Lecheguana, 
Shuck.,  the  efl'ects  of  which  have  been  vividly  described 
by  Aug.  de  Saint-Hilaire,-  the  spring  honey  of  the  wild  bees 
of  East  Ncpaul,  said  to  be  rejidereJ  noxious  by  collection 
from  rhododendron  flowers  {Mookix,  II imakt'jaa  Jountals, 
i.  190,  ed.  18-55),  and  the  boney  of  Trebizond,  which  from 
its  source,  the  blossoms,  it  is  stated,  of  Azalea  jmntica  and 
Rliodochndron  ponlicum  (perhaps  to  be  identified  with 
Pliny's  yE'jolelhron),  acquires  the  qualities  of  an  irritant 
and  intoxicant  narcotic,  as  described  byXenophon  {Aiiab., 
iv.  8).  riiny  {Xal.  Hist.,  xxi.  45)  describes  as  noxious  a 
livid-coloured  honey  found  in  Persia  and  G«tulia.  Honey 
obtained  from  Kalinia  latifolia,  L.,  the  calico  bush,  moun- 
tain laurel,  or  spoon-wood  of  the  northern  United  States, 
and  allied  species,  is  reputed  deleterious  ;  also  that  of  the 
sour-wood  is  by  some  good  authorities  considered  to  possess 
undeniable  griping  properties;  and  G.  Bidie  (Madras  Quart. 
Journ.  Med.  Sd.,  Oct.  18G1,  p.  399)  mentions  urtication, 
headache,  extreme  prostration  and  nausea,  and  intense 
thirst  among  the  symptoms  produced  by  a  small  quantity 
only  of  a  honey  from  Coorg  jungle.  A  South  African 
species  of  Euphorbia,  as  was  experienced  by  the  missionary 
Moffat  {Miss.  Lab.,  p.  32,  1846),  yields  a  poisonous  honey. 

*  Mcmoircs  dit  Miiseuin,  xi.  313,  1824. 

'  lb.,  xii.   293,  pi.   xii.   fig.   B,   1825.     The  honey,  according  to 
•si^gae  (i>j  ix.  31 93.  is  almost  entirely  soluble  in  alcohoL 


The  nectar  of  certain  flowers  is  asserted  to  cause  even  in 
bees  a  fatal  kind  of  vertigo.  As  a  demulcent  and  flavour- 
ing agent,  honey  is  employed  in  the  oryicl,  o:-i/md  scilUr, 
md.  hnrans.  coii/ectio  pipcris,  conf.  scaiiihio,iii,  -and  covf. 
terM.vihivfp  of  the  British  /'harn,acopai<t.  To  the  ancients 
Imney  was  of  very  great  importance  as  an  ai tide  of  diet, 
bping  almost  tbeir  only  available  source  of  sugar.  It  was 
valued  by  them  also  for  its  medicinal  virtues;  and  in 
recipes  of  the  Saxon  and  later  periods  it  is  a  rnmimm 
ingredient.3  Of  the  eight  kmds  of  honey  mentioned  by 
the  great  Indian  surgical  writer  Susruta,  four  arc  not 
described  by  recent  authors,  viz.,  aryha,  or  wild  honey, 
collected  by  a  sort  of  yellow  bee;  chhalra,  made  by  tawny 
or  yellow  wasps  ;  auddlaka,  a  bitter  and  acrid  honcy-likc 
substance  found  in  the  nest  of  white  ants  ;  and  ildla,  oi 
unprepared  honey  occurring  on  flowers.  According  tn 
Hindu  medical  writers,  honey  when  new  is  laxative,  and 
when  more  than  a  year  old  astringent  (U.  C.  Dutt,  Mat. 
Med.  of  the  Hindus,  p.  277,  1877).  Ceromel,  formed  by 
mixing  at  a  gentle  heat  one  part  by  weight  of  yellow  wax 
with  four  of  clarified  honey,  and  straining,  is  used  in 
India  and  other  tropical  countries  as  a  mild  stimulant  for 
ulcers  in  the  place  of  animal  fats,  which  there  rapidly 
become  rancid  and  uofit  for  medicinal  purposes.  Iho 
Koran,  in  the  chapter  entitled  "  The  Bee,"  remarks  with 
reference  to  bees  and  their  honey:  "There  proceedetli 
from  their  bellies  a  liquor  of  various  colour,  wherein  is 
a  medicine  for  men"  (Sale's  Koran,  chap  xvi.).  Pills 
prepared  with  honey  as  an  excipient  are  said  to  remain  un- 
indurated,  however  long  they  may  be  kept  {Med.  Timef, 
1857,  i.  2G9).  Mead,  of  yore  a  favourite  beverage  in  Eng 
land  (vol.  iv.  p.  2G4),  is  made  by  fermentation  of  theliquui 
obtained  by  boiling  in  water  combs  from  which  the  honey 
has  been  drained.,  In  the  preparation  of  sack-mead,  an 
ounce  of  hops  is  added  to  each  gallon  of  the  liquor, 
and  after  the  fermentation  a  Email  quantity  of  brandy. 
Metheglin,  or  hydromel,  is  manufactured  by  fermenting 
with  yeast  a  solution  of  honey  flavoured  with  boiled  hops 
(see  Cooley,  Cyclop.).  A  kind  of  mead  is  largely  consumed 
in  Abyssinia  (vol.  i.  p.  64),  where  it  is  carried  on  journeys 
in  large  horns  (Stern,  Wanderings,  p.  317,  1862).  In 
Russia  a' drink  termed  lipelz  is  made  from  the  delicious 
honey  of  the  linden.  The  mulstnn  of  the  ancient  Romans 
consisted  of  honey,  wine,  and  water  boiled  together.  Tha 
darre,  or  piment,  of  Chaucer's  time  was  wine  mixed  with 
honey  and  ' spices,  and  strained  till  clear;  a  similar 
drink  was  bracket,  made  wilii  wort  of  ale  instead  of  wine. 
L.  Maurial  {L'Insectologie  Agricole  for  18C8,  p.  20G) 
reports  unfavourably  as  to  the  use  of  honey  for  the  pro- 
duction of  alcohol ;  he  recommends  it,  however,  as  superior 
to  sugar  for  the  thickening  of  liqueurs,  and  also  as  a  means 
of  sweetening  imperfectly  ripened  vintages.  It  is  occasion- 
ally employed  for  giving  strength  and  flavour  to  ale.  In 
ancient  Egypt  it  was  valued  as  an  embalming  material ; 
and  in  the  East,  for  the  preservation  of  fruit,  and  the 
making  of  cakes,  sweatmeats,  and  other  articles  of  food, 
it  is  largely  consumed.  Grafts,  seeds,  and  birds'  eggs, 
for  transmission  to  great  distances,  are  sometimes  packed 
in  honey.  In  India  a  mixture  of  honey  and  milk,  or  of 
equal  parts  of  curds,  honey,  and  clarified  butter  (Sansk., 
madhu-parha),  is  a  respectful  offering  to  a  guest,  or  to  a 
bridegroom  on  his  arrival  at  the  door  of  the  bride's  father  ; 
and  one  of  the  purificatory  ceremonies  of  the  Hindu.s 
(Sansk.,  madhii-p>rdsana)  is  the  placing  of  a  little  honey  in 
the  mouth  of  a  new-born  male  infant.  Honey  is  fre- 
quently alluded  to  by  the. writers  of  antiquity  as  lood  for 
children  ;  it  is  not  to  this,  however,  as  already  mentioned, 

^  For  a  list  of  fifteen  treat  isesconcernir>glioney,  dating  from  1625  to  1 8f!S, 
see  Waring,  Bibl.  Therap.,  ii  559.  New  byd.  Soc,  1879.'  On  sundry 
ancient  uses  for lioncy,  see  Beckiiiann,  J/tst.  of  Invent.,  i.  287,  18-16. 
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that  Isa.  vit.  15  refers.  Cream  or  fresh  butter  together 
with  honey,  and  with  or  without  bread,  is  afavourite  dish 
with  the  Arabs. 

Among  the  observances  at  the  Fandroana,  or  New  Year's 
Festival,  iu  JIadagascar,  is  the  eating  of  mingled  rice  and 
honey  by  the  queen  and  her  guests ;  in  the  same  country 
honey  is  placed  in  the  sacred  water  of  sprinkling  used  at 
the  blessing  of  the  children  previous  to  circumcision  (Sibree, 
The  Great  African  Is.,  pp.  219,  3U,  1 880).  Honey  was 
frequently  employed  in  the  ancient  religious  ceremonies  of 
the  heathen,  but  waa  forbidden  as  a  sacrifice  in  the  Jewish 
ritual  (Lev.  ii.  11).  With  milk  or  water  it  was  presented 
by  the  Greeks  as  a  libation  to  the  dead  {Odi/ss.,  xi.  27 ; 
Eur'p.,  Orest.,  115).  A  honey-cake  was  the  monthly  food 
of  the  fabled  serpent-guardian  of  the  Acropolis  (Herod., 
viii.  41).  By  the  aborigines  of  I'eru  honey  was  offered 
to  the  sun. 

The  Hebrew  ivord  tiTinslatcJ  "honey"  in  tlic  authorizcil  version 
of  the  En;;!isli  Uiblc  is  dcbaeh,  practically  synonymous  with  which 
are  jdar  oi  jaarith  Itad-dcbash  {1  S;im.  xix.  25-27;  cf.  Cant. 
V.  1)  and  nophcth  (Ps.  .\i,N.  10,  &c.),  rendered  "  Iioncy-comb.'' 
Dcbash  denotes  bechoney  (as  in.  Dent,  .x.vxii.  13,  and  Jud.  xiv.  8i; 
the  manna  of  trees,  by  .some  writers  considered  to  have  been  tlie 
"  wihl  honey  "  eaten  by  John  the  Baptist  (Matt.  iii.  i) ;  the  syriqi 
of  dates  or  the  fruits  themselves  ;  nd  probably  in  some  passagi-s  (as 
Gen.  xliii.  11  and  Kz.  xxvii.  17)  the  syrupy  boiled  juiec  cf  the 
grape,  resembling  thin  molasses,  in  use  in  Talestinc,  especially  at 
Hebron,  under  the  name  of  dibs  (sec  Kitto,  Cvcloj).,  and  E.  Rob- 
inson, Bibl.  /Ics.,  ii.  81).  Josei'lins  (B.  J.,  iv.  8,  3)  speaks  liighly 
of  a  honey  produced  at  Jericho,  consisting  of  the  expressed  juice  of 
the  fruit  of  p.-.lm  trees;  and  Herodotus  (iv.  194)  mentions  a  similar 
preparation  made  by  the  Gj-zantians  in  North  Africa,  where  it  is 
btill  in  use.  The  honey  mo'st  esteemed  by  the  ancients  was  that  of 
Mount  Hybla  in  Sicily,  and  of  ilonnt  Hymcttus  in  Attica  (vol.  iii. 
p.  59).  Mahaffy  {Kamblcs  in  Greece,  p.  148,  2d  ed.,  1875)  describes 
the  honey  of  Hymettits  as  by  no  means  so  ^ood  as  the  j>roduce  of 
other  parts  of  Greece — not  to  say  of  the  heather  hills  of  Scotland 
and  Ireland.  That  of  Thebes,  and  more  especially  that  of  Connth, 
which  is  made  in  the  thymy  hills  towards  Cleona'.  he  found  much 
better  (cf.  vol.  xi.  p.  88).  Houey  .and  wa.';,  still  largely  obtained 
in  Corsica  (vol.  vi.  p.  440),  were  iu  olden  times  the  chief  produc- 
tions of  the  island.  In  England,  in  the  13th  and  14th  ceiituiies, 
honey  sold  at  from  about  7d.  to  Is.  2d.  a  gallon,  and  occasionally 
was  disposed  of  by  the  swarm  or  hive,  or  rnscha  (Rogers,  Hist,  of 
Ar/rir.  and  Pi-iccs  in  Fn'j.,  i.  418).  At  Wrexham,  Denbigh,  AVales, 
two  lioney  fairs  arc  aunu.ally  hold,  the  one  on  the  Thursday  next 
after  the  1st  September,  and  the  other,  thr  more  recently  instituted 
and  by  f.ir  the  laiger,  on  the  Thuisday  following  the  first  "Wednes- 
day in  October.  In  Hungary  the  amounts  of  honey  and  of  wax  arc 
in  favourable  years  respectively  about  190,000  and  12,000  cwt., 
and  in  unfavourable  years,  as,  c.i;.,  1874,  about  12,000  and  3000 
cwt.  The  hives  there  in  1870  numbered  617,407  (or  40  per 
'1000  of  the  population,  against  45  in  Austria).  Of  these  305,711 
were  in  Hungary  Prcpcr,  and  91,348  (87  per  1000  persons)  in  the 
Military  Frontier  (Kelcli,  C^cbcrs/iht  der  Bcvolk.  Uiigarns,  1871  ; 
Sehwicker,  Slatistih  d.  K.  l/ngarn,  1877).  In  Poland  the  system 
of  bee-keeping  introduced  by  Dolinowski  has  been  found  to  afford 
an  average  of  40  lb  of  honey  and  wax  and  two  new  swarms  per  hive, 
the  common  peasant's  hive  yielding,  with  two  swarms,  only  3  tb 
of  honey  and  wax.  In  forests  and  places  remote  from  villages  in 
I'odolia  and  iku  ts  of  Volhynia,  .as  manj'  as  1000  hives  may  be  seen 
in  one  apiary.  In  the  district  of  Ostrolenka,  in  the  government  of 
Plock,  and  in  the  woody  region  of  Polesia,  in  Lithuania,  a  method 
is  practised  of  rearing  bees  iu  exccvatcd  trunks  of  trees  (Stanton, 
"  On  the  Treatment  of  Bees  in  Poland,"  Tcclniologis',  vi.  45,  1866). 
When,  in  August,  in  the  loftier  valleys  of  Bormio,  Italy,  flowering 
ceases,  the  bee-;  in  tiioir  wooden  hives  arc  by  nu'ans  of  spring-cai'ts 
transported  at  night  to  lower  regions,  where  they  obtain  from  the 
buckwheat  crops  the  inferior  houey  which  serves  tlient  for  winter 
consumption  [fb.,  p.  38). 

In  Palestine,  "  tl)c  land  flowing  with  milk  and  honey  "'  (Ex.  iii. 
17;  Numb.  xiii.  27),  wih'  bees  a^e  very  numerous,  especially  in  the 
w iUltrness  of  J«d;ea,  and  the  selling  of  their  produce,  obtained  f'om 
crevices  in  rocks,  hollows  in  trees,  and  elsewhere,  is  vith  many  of 
the  inhabitants  a  means  of  subsistence.  Commenting  on  1  Sam. 
xiv.  26,  J.  Roberts  {Oricntnl  Illvst.)  remarks  that  in  the  East  "the 
forests  literally  flow  with  honey ;  large  combs  may  be  seen  hanging 
in  the  trees,  as  you  pass  along,  full  of  honey."  In  Galilee,  and  at 
riethlehem  and  other  placs  iu  Palestine,  beekeeping  is  extensively 

*  In  Sanskrit,  viadim-kidtfd,  a  stream  of  honey,  is  sometimes  used 
io  express  an  overflowing  abundance  of  good  things  (Moucr  Williams, 
Sansk.-Enfi.  J)ict.,  p.  736,  1872). ' 


carried  on.  The  hives  are  suu-bumt  tubes  of  mud,  about  4  feet 
in  length  and  8  inches  in  diameter,  and,  with  the  exception  of  a 
small  central  aperture  for  the  passage  of  the  bees,  closed  at  each  end 
with  mad.  These  .are laid  together  in  long  rows,  or  piled  pyramid- 
ally, and  are  protected  f'om  the  sun  by  a  covering  of  mud  and  of 
boughs.  The  honey  is  extracted,  when  the  ends  have  been  removed, 
b>  means  of  an  iron  hook.  (See  Tristram,  Aat.  Hisl.  of  the  Bible, 
pp.  322  sq,,  2d  ed.,  1868).  Apiculture  in  Turkey  is  in  a  very  rude 
condition.  The  Eali-dagh,  or  "  Honoy  Mount,"  in  the  plain  of 
Troy,  is  so  called  on  account  cf  the  numerous  wild  bees  tenanting 
tho  eaves  in  its  precipitous  rocks  to  the  south.  In  various  regions 
of  Africa,  as  on  tho  west,  near  the  Gambia,  bees  abound.  Cameron 
was  iuformed  by  his  guides  that  the  large  quantities  of  honey  at  the 
cliffs  by  tho  river  Makanyazi  were  under  the  protection  of  an  evil 
spirit,  and  not  one  of  his  men  could  be  persu.adcd  to  gather  any 
{Across  Africa,  i.  266).  On  the  precipitous  slopes  of  the  Teesta 
valley,  in  India,  the  procuring  of  honey  from  the  pendulous  bees'- 
ncst.s,  which  are  sometimes  large  enough  to  be  conspicuous  features 
at  a  mile's  distance,  is  tho  only  means  by  which  the  idle  poor  raiso 
theirannual  reut  (Hooker,  Him.  Jonrn.,  ii.  41). 

To  reach  the  large  combs  of  Apis  dorsata  and  A.  testacca,  the 
natives  of  Timor,  by  whom  both  the  honey  and  young  bees  arc 
esteemed  delicacies,  ascend  the  trunks  of  lofty  forest  trees  by  tho 
use  of  a  loop  of  creeper.  Protected  from  tho  myriads  of  angry  in- 
sects by  a  small  torch  only,  they  detach  the  combs  from  the  under 
surface  of  the  branches,  and  lower  them  by  slender  cords  to  the 
ground  (Wallace,  Journ.  Linn.  Soc,  Zool.,  vol.  xi.).  For  additional 
facts  concerning  honey,  and  a  sketch  of  the  processes  of  apiculture 
usually  adopted  in  the  Old  World,  see  the  article  15ee,  vol.  iii.  pp. 
4S4-503. 

On  honey,  ami  bees  and  bec-kcepInK  la  pcncral.  eco,  besides  the  above-men- 
tioncJ  v.oiks,  J.  Bonner,  A  Neto  Plan  Jor  speedily  incrcaiiitg  the  ruir.ber  of  ii.e. 
hivfi  in  Scotland,  1795,  containing  the  substnnce  of  The  Bee-Master's  Companion, 
1789.  ty  the  same  autltor;  V.  Itcndu,  Traite  pratique  lur  les  Abeiltes,  1838; 
Miinn's  JJonnj  Dee,  mi.  by  E.  Ccvan ;  J.  Samuclson,  I/tinibte  Creatures,  pt.  il„ 
1  1860;  II.  Tayl'T.  The  Dec-Kecpci^s  Manual,  Cth  cd.,  ISCO;  F.  Cowan,  Curiou* 
Facts  in  the  //istocj/ of  Jnsects,  pji.  174-213,  1SG5;  A.  Neighbour,  The  Apiari/, 
Id  cd.,  ISCC;  W.  E.  SluicliaiU.  British  Bees,  18CC;  A.  rcttisrov.  The  llami. 
Book  of  Bees.  1870;  C  Uc  Lay  ens,  £ternftc  dfs  AbeiFtes  par  tes  J'rocedes  iIoderne>. 
1871 ;  J.  dc  Ilidaipo  Tablailn,  Tralado  de  las  Abrjas,  M.ulr,  1S7J;  A.  J.  Danjell, 
The  Italian  ^iistem  of  Dee-Keeping,  187C;  and  A.  II.  Ilassnil,  Food  end  its  Atful. 
leratiotis,  p.  20C,  1S7C.  (f.  II.  IJ.) 

Hosey-Farmixg  IX  Ameiica.. — So  rapid  of  late  years  has  been 
the  development  of  bee-keeping  in  the  United  States,  that  the 
taking  of  steps  to  secure  the  fulTest  and  most  accurate  detai's  with 
respect  to  that  industry  has  been  deemed  necessary  by  the  commis- 
sioners of  agriculture.  It  has  been  estimated  by  several  intelligent 
bee-keepers  that  there  arc  in  the  United  States  700,000  hives  of 
bees,  owned  by  35,000  people,  of  whom  at  least  30,000  are  farmers 
possessing  on  an  average  not  more  than  3  hives  each,  the  remain- 
ing 5000  being  professional  apiarirms.  Mr  G.  M.  Doolittle,  of 
liorodino,  N.Y.,  on  the  Auburn  branch  of  the  New  York  Central 
Kaihvay,  obtained  in  1877  an  average  of  100  lb  of  homy  apicco 
from  his  hives,  and  from  one  of  them  the  cxccption.ally  largo  yield 
of  700  lb.  It  is  not  iinrcasonabte  to  say  that  the  hives  iu  the 
United  States  afford  each  a  net  supply  of  about  50  lb  of  surplus 
honey,  which,  selling  at  20  cents  (lOd. )  per  Iti,  returns  a  good 
profit  to  the  owners.  All  American  honey  is  classed  by  the  api- 
culturist  according  to  the  plants  from  which  it  is  derived.  It  is 
only  in  rare  cases  that  pasturage  is  specially  cultivated  for  the  bees. 
In  the  States  cast  of  tho  Rocky  Mountains  there  are  three  chief 
sources  of  honey.  Those  which  yield  the  most  delicately  flavouttrtl 
and  whitest  and  therefore  most  valuable  commodity  (sec  above) 
are,  first,  the  immense  forests  of  basswood,  tho  honey  from  whieh 
has  perhaps  a  slight  minty  flavour,  and,  secondly,  white  clover 
grass,  cultivated  throughout  the  States  for  hay  and  stock  pasture, 
which  furnishes  a  honey  pronounced  by  competent  judges  superior 
to  that  of  the  world-renowned  llymettus.  Bees  having  .access  to 
both  basswood  and  white  clover  frcrpieutly  store  the  honey  from 
each  in  the  same  cells.  Tlie  third  and  often  richest  source  of  supply 
is  buckwheat,  which  blossoms  after  the  basswood  and  white  clover 
have  ceased  to  yield.  The  pungent  honey  obtained  therefrom, 
though  by  its  dark  colour  rendered  unsuitable  for  the  table,  is 
greatly  valued  for  manufacturing  pui-poscs,  more  especially  in  the 
brewing  of  fine  bei  -,  since  it  forms  a  perfectly  clear  solution, 
ferments  well,  and  is  richer  in  saccharine  matter  than  the  glucose 
commonly  employed  by  brewei-s,  \\hich  moreover  is  apt  to  be  con- 
taminated with  the  acids  employed  in  its  preparation.  Buckwheat 
honey  is  also  accounted  a  good  icmedy  ir  bronchial  affections,  and 
is  therefore  in  request  for  the  making  of  cough  mixtures.  The 
day  is  probably  not  far  distant  when  tho  reiiiiing  of  the  large 
quantities  of  dark  honey  which  are  ha^vstrd  will  be  undertaken 
on  an  extensive  scale. 

For  the  successful  prosecution  of  bee-keeping  energy  and  perse- 
verance, as  well  as  experience  anil  considerable  capital,  are  requisite. 
There  are  not  more  than  four  bee-keepers  in  the  United  State* 
who  own  so  many  as  2500  or  3000  hives.-  The  largest  apiaries  are 
the  property  of  Mr  J.  S.  Harbison  of  California.  They  arc  six  in 
number,  and  situated  within  easy  patrol  distance  from  one  auoUwi 
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in  tlic  cxlifine  soutli-west  cornoi-  of  the  United  States,  in  a  nnrrow 
strip  of  country  known  as  the  "bee-holt"  of  California,  which 
enjoys  tlic  soft  anJ  equable  rlimnto  of  the  Pacific  coa.sl  Timber 
in  this  region  is  confined  to  tlie  bottoms  near  running  streams, 
and  to  the  canons,  the  valleys  and  hill-sides  being  covered  with 
stunted  brushwood  and  an  abundant  growth  of  white  sage, — an 
herb  similar  to  the  garden  sage,  and  not  to  be  confounded  with  the 
sagebrush  of  Kcida  and  Utah,  which  is  a  species  of  wormwood, — 
sumach,  and  other  flowering  plants.  These  bloom  nine  months  in 
the  year,  but  are  most  luxuriant  in  May  and  June.  The  white 
sage  affords  a  honey  comi>arable  to  that  obtained  from  the  bass- 
wood  of  the  eastern  States.  The  Californian  honey,  owing  to  the 
innocuous  nature  of  the  flowers  from  which  it  is  procured,  is  devoid 
of  the  colic-producing  properties  ascribed  to  some  other  varieties 
of  honey.  Mr  Harbison  employs  fifteen  men  in  his  apiaries,  and  is 
reaping  rich  profits  from  very  many  thousands  of  acres  useless  for 
ordinary  purposes.  Active  operations  begin  in  February,  and  in 
March  or  April  the  bees  swarm.  The  taking  of  the  honey  commences 
usually  about  May  20th.  From  the  early  part  of  August  till  as  late 
as  October  the  flowers  provide  no  more  honey  than  is  just  sufficient 
for  the  subsistence  of  the  bees.  When  October  has  begun,  though 
the  air  is  still  mild,  the  bees  cease  to  work,  becoming  semi-dormant, 
except  for  an  hour  or  two  every  eight  or  ten  days,  when  they  fly 
near  their  hives  in  the  sunshine.  The  fact  that  honey  until  the 
middle  of  the  16th  century  was  the  only  sweet  in  general  use,  and 
that  the  aggregate  annual  consumption  of  sugar  is  now  from  2  to 
2i  millions  of  tons,  points  to  the  conclusion  that  njiiculture,  if 
skilfully  and  extensively  conducted,  might  ere  long  become  pro- 
ductive of  results  of  very  high  importance  to  commerce.  For 
further  information  regarding  American  honey-farming  sco  The 
A>rurican  Bee  Journal,  The  Bce-Kecpcrs'  Exchange,  Gleanings  in 
Bee  Culture,  and  Tkf  Bee-Kccpcrs'  Magaziac. 

HONEY-EATER,  or  Honev-suckee,  names  applied  by 
many  writers  in  a  vary  loose  way  to  a,  large  number  of 
birds,  some  of  which,  perhaps,  have  no  intimate  affinity ; 
but  here  to  bo  used,  as  before  in  this  work  (Birds,  vol.  iii. 
p.  739),  in  a  more  restricted  sense  for  what,  in  the  opinion 
of  a  good  many  recent  authorities,'  should  really  be  deemed 
the  Family  MeliphagiJae — excluding  therefrom  the  Kecla- 
riiiiidce  or  Sun-birds  (which  see)  as  well  as  the  genera 
Promerops  and  Zosterops  with  whatever  allies  they  may 
possess.  Even  with  this  restriction,  the  extent  of  the 
Family  must  be  regarded  as  very  indefinite,  owing  to  the 
absence  of  materials  sufficient  for  arriving  at  a  satisfactory 
conclusion,  though  the  existence  of  such  a  Family  is  pro- 
bably indisputable.  Making  allowance  then  for  the  imper- 
fect light  in  which  they  must  at  present  be  viewed,  what 
arc  here  called  3[elipliar/iJa;mc\\xAs  some  of  the  most  char- 
acteristic forms  of  the  ornithology  of  the  great  Australian 
Uegion — members  of  the  Family  inhabiting  almost  every 
part  of  it,  and  a  single  species  only,  Plilotis  limhata,  being 
said  to  occur  outside  its  limits.  They  all  possess,  or  are 
supposed  to  possess,  alongprotrusible  tongue  with  a  bru.sh- 
like  tip,  differing,  it  is  believed,  in  structure  from  that 
found  in  any  other  bird, — Promerops  perhaps  excepted, — 
and  capable  of  being  formed  into  a  suctorial  tube,  by  means 
of  which  honey  is  absorbed  from  the  nectary  of  flowers, 
though  it  would  seem  that  insects  attracted  by  the  honey 
furnish  the  chief  nourishment  of  many  species,  while  others 
undoubtedly  feed  to  a  greater  or  less  extent  on  fruits.  The 
ifeliphagithf,  as  now  considered,  are  fo'r  the  most  part  small 
birds,  never  exceedin:;  the  size  of  a  Slistletoe  Tlirush ;  and 
they  have  been  divided  into  more  than  20  genera,  con- 
taining above  200  species,  of  which  only  a  few  can  here 
be  particularized.  Most  of  these  species  have  a  very  con- 
fined range,  being  found  perhaps  only  on  a  single  island  or 
group  of  islands  in  the  Kegion,  but  there  are  a  few  which 
are  more  widely  distributed — such  as  Glyajphila  rufifrons, 
the  White-throated-  Honey-eater,  found  over  the  greater 
part  of  Australia  and  Tasmania.  In  plumage  they  vary 
much.  Most  of  the  species  of  Ptilotis  are  cbaracterized  by 
a  tuft  of  white,  or  in  others  of  yellow,  feathers  springing 
from  behind  the  ear.     In  the  greater  number  of  the  genus 

•  Among  them  especially  Mr  Wallace,  Oeogr.  Distr.  A  nimah,  ii.  p.  275. 
'  It  may  be  remarked  that  the  young  of  this  species  has  the  throat 
jeOow. 


M ijzomcUi^  the  males  a:  e  recognizable  by  a  gr'geous  display 
of  crimson  or  scarlet>  which  has  caused  one  species,  M. 
mii'jHuwhnt'i,  to  be  known  as  the  So'dicr-bird  to  Aus'raliaii 
colonists ;  but  in  others  no  brilliant  colour  appears,  and 
those  of  several  genera  have  no  special  ornameatation, 
while  some  have  a  particularly  plain  appearance.  One  ot 
the  most  curious  forms  is  Prosthniadera — the  Tui  or 
Parson-bird  of  New  Zealand,  so  called  from  the  two  tufts 
of  white  feathere  which  hang  beneath  its  chin  in  great 
contrast  to  its  dark  silky  plumage,  and  suggest  a  likeness 
to  the  bands  worn  by  ministers  of  several  religious  denomi- 
nations when  officiating.*  The  Bell-bird  of  the  same  island, 
Anihornis  melanura — whose  melody  excited  the  admiration 
of  Cook  the  morning  after  he  had  anchored  in  Queen 
Charlotte's  Sound — is  another  member  of  this  Family,  and 
unfortunately  seems  to  be  fast  becoming  extinct.  But  it 
would  be  impossible  here  to  enter  much  further  into  detail, 
though  the  Wattle-birds,  Anthochixra,  of  Australia  have  at 
least  to  be  named.  Mention,  however,  must  be  made  of 
the  Friar-birds,  Tropidorkynchus,  of  which  nearly  a  score 
of  species,  five  of  them  belonging  to  Australia,  have  been 
described.  With  their  stout  bills,  mostly  surmounted  by 
an  excrescence,  they  seem  to  be  the  most  abnormal  forms 
of  the  Family,  and  most  of  them  are  besides  remarkable 
fur  the  baldness  of  some  part  at  least  of  their  head.  They 
assemble  in  troops,  sitting  on  dead  trees,  with  a  loud  call, 
and  are  very  pugnacious,  frequently  driving  away  Hawks 
and  Crows.  Mr  Wallace  (Malay  Archipelago,  ii.  pp.  ISO- 
IS  3)  discovered  the  curious  fact  that  two  species  of  this 
genus, — -P.  bourensis  and  P.  suhcornutus, — respectively  in- 
habiting the  islands  of  Bouru  and  Coram,  were  the  object 
of  natural  "  mimicry  "  on  the  part  of  two  species  of  Oriole 
of  the  genus  Mimeia,  2f.  hourouensis  and  M.  forsleni, 
inbabiting  the  same  islands,  so  as  to  be  on  a  superficial 
examination  identical  in  appearance, — the  Honey-eater  and 
the  Oriole  of  each  island  presenting  exactly  the  same  tijits, 
— the  black  patch  of  bare  skin  round  the  eyes  of  the  former, 
for  instance,  being  copied  in  the  latter  by  a  patch  of  black 
feathers  and  even  the  protuberance  on  the  beak  of  the 
Tropidorhynchus  being  imitated  by  a  similar  enlargement 
of  the  beak  of  the  Mimda.  The  very  reasonable  explana- 
tion which  Mr  Wallace  offers  is  that  the  jiugnaclty  of  the 
former  has  led  the  smaller  Birds-of-prey  to  respect  it,  and 
it  is  therefore  an  advantage  for  the  latter,  being  weaker 
and  less  courageous,  to  be  mistaken  for  it.  (a.  n.) 

HONEY-GUIDE,  a  bird  so  called  from  its  habit  or 
supposed  habit  of  pointing  out  to  man  and  to  the  Ratel 
{Mellivora  capensis)  the  nests  of  bees.  Stories  to  this  effect 
have  been  often  told,  and  may  be  found  in  the  narratives 
of  many  African  travellers,  from  Bruce  to  Livingstone. 
Yet  Mr  Layard  says  (B.  South  Africa,  p.  212)  that  the 
birds  will  not  unfrequently  lead  any  one  to  a  leopard  or  a 
snake,  and  will  follow  a  dog  with  vociferations,^  so  that  at 
present  judgment  may  perhaps  be  suspended  on  the  matter, 
though  its  noisy  cry  and  antics  unquestionably  have  in 

'  Mr  W.  A.  Forbes  has  published  a  careful  monograpli  of  this  genus 
in  the  Proceedings  o/  the  Zoological  Society  for  1879,  pp.  256-279. 

''  This  bird,  according  to  Mr  Buller  {Birds  of  New  Zealand,  p.  88), 
while  uttering  its  wild  notes,  indulges  in  much  gesticulation,  which 
adds  to  the  suggested  resemblance.  It  has  great  power  of  mimicry, 
and  is  a  favourite  cage-bird  both  mth  the  natives  and  colonists. 
On  one  occasion,  says  this  gentleman,  he  had  addressed  a  large 
meeting  of  Maories  on  a  matter  of  considerable  political  importance, 
when  "immediately  on  the  conclusion  of  my  speech,  and  before  the 
old  chief  to  whom  my  arguments  were  chiefly  addressed  liad  time  to 
reply,  a  Tui,  whose  netted  cage  hung  to  a  rafter  overhead,  responded 
in  a  cieai  emphatic  way,  *Tito  I'  (false).  The  circumstance  naturally 
caused  much  merriment  among  my  audience,  and  quite  upset  the 
gravity  ot  the  venerable  old  chief  Nepia  Taratoa.  '  Friend,'  said  lie, 
laughing,  *yoiir  arguments  are  very  good;  but  Jay  mokai  is  a  very 
wise  bird,  and  he  is  not  yet  convinced  ! ' " 

'  This  is  also  a  well-known  habit  with  some  Conida; — the  Jays  and 
Pies  for  example, 
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many  cases  the  effect  signified  by  its  English  name.  K  not 
its  first  discoverer,  Sparrman,  in  1777,  was  the  first  who 
described  and  figured  this  bird,  which  he  met  with  in  the 
Cape  Colony  {Phil  Transactions,  IxviL  pp.  42-47,  pi.  i.), 
giving  it  the  name  of  Cuculus  indicator,  its  zygodactylous 
feet  with  the  toes  placed  in  pairs — two  before  and  two 
behind— inducing  the  belief  that  it  must  be  referred  to 
that  genus.  Vieillot  in  1816  elevated  it  to  the  rank  of 
a  genus,  Indicator ;  but  it  was  still  considered^  to  belong 
to  the  Family  Cuculidce  (its  asserted  parasitical  habits 
lending  force  to  that  belief)  by  all  systematista  except 
Blyth  and  Jerdon,  until  it  was  shewn  by  Mr  Blanford  (Obs. 
Geol.and  Zool.  Abyssinia,  pp.  308,  309)  and  Mr  Sclater 
(Ibis,  1870,  pp.  176-180)  that  it  was  more  allied  to  the 
Barbels,  Capitonidce,  and,  in  consequence,  was  then  made 
the  type  of  a  distinct  Family,  Indicatoridae,  In  the  mean- 
while other  species  had  been  discovered,  some  of  them 
difi'ering  sufficiently  to  warrant  Sundevall's  foundation  of 
a  second  genus,  Prodotiscvs,  of  the  group.  The  Honey- 
Guides  are  small  birds,  the  largest  hardly  exceeding  a  Lark 
in  size,  and  of  plain  plumage,  with  what  appears  to  be  a 
very  Sparrow-like  bill  Mr  Sharpe,  in  a  revision  of  the 
Family  published  in  1876  {Om.  Miscellany,  i.  pp.  192- 
209),  recognizes  ten  species  of  the  genus  Indicator,  to 
which  another  has  since  been  added  by  Dr  Reichenow 
{Joum.  fur  Omithologie,  1877,  p.  110),  and  two  of 
ProdQtiscus.  Four  species  of  the  former,  including  /. 
sparrmani,  which  was  the  first  made  known,  are  found  in 
South  Africa,  and  one  of  the  latter.  The  rest  inhabji;  other 
parts  of  the  same  continent,  except  I.  archipelagicus,  which 
seems  to  be  peculiar  to  Borneo,  and  /.  xanthonotus,  which 
occurs  on  the  Himalayas  from  the  borders  of  A%hanistan 
to  Bhotan.  The  interrupted  geographical  distribution  of 
this  genus  is  a  very  curious  fact,  no  species  having  been 
found  in  the  Indian  or  Malayan  peninsula  to  connect  the 
outlying  forms  with  those  of  Africa,  which  must  be  regarded 
OS  their  metropolis.  (a.  n.) 

HONEYSUCKLE  (M.E.,  \ont/Socle,  le.,  any  plant  from 
which  honey  may  be  sucked, — cf.  Ajig.-Sax.,  huni-suge, 
privet;  Germ.,  Geissblatt;  Fr.,  Ch6vrefeuilIe),Z/oreicerM»,  L., 
a  genus  of  climbing,  erect, 
or  prostrate  shrubs,  of  the 
natural  ord^r  Caprifo- 
liaceae,  so  named  after  the 
German  botanist  Adam 
Lonicer.  The  British 
species,  are  L.  Pericly- 
menum,  the  woodbine,  L. 
Caprifolium,  and  L.  Xy- 
lostenm.  Some  of  the 
garden  varieties  of  the 
woodbine  are  very  beauti- 
ful, and  are  held  in  high 
esteem  for  their  delici- 
ous fragrance  ;  even  the 
wild  plant,  with  its  pale 
flowers,  compensating  for 
its  sickly  looks  "  with 
never  -  cloying  odours." 
The  North  American  sub- 
evergreen  L,  semper- 
virens,  with  its  fine  heads 
of  blossoms,  commonly 
called  the  trumpet  honey- 
suckle, is  a  distinct  and 
beautiful  species  pro- 
ducing both  scarlet  and  yellow  flowered  varieties,  and  the 
Japanese  L.  hrachypoda  aureo-reliculata  is  esteemed  for 
its  charmingly  variegated  leaves.  The  fly  honeysuckle,  L. 
XylosUum.  a  hard^  shrub  of  dwarfish  erect  habit,  and  L. 
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tatarica,  of  similar  habit,  both  European,  are  amongst  the 
oldest  English  garden  shrubs,  and  bear  axillary  flowers  of 
various  colours,  occurring  two  on  a  peduncle.  There  are 
numerous  other  species,  many  of  them  introduced  to  our 
gardens,  and  well  worth  cultivating  in  shrubberies  or  as 
climbers  on  walls  and  bowers,  either  for  their  beauty  or 
the  fragrance  of  their  blossoms. 

In  the  western  counties  of  England,  and  generally  by  agri- 
culturists, the  name  honeysuckle  is  applied  to  the  meadow 
clover,  Trifolium  pretense.  Another  plant  of  the  same 
leguminous  family,  Hedysarum  coronarium,  a  very  hand- 
some hardy  biennial  often  seen  in  ola-fashioned  collections 
of  garden  plants,  is  commonly  called  the  French  honey- 
suckle. The  name  is  moreover  applied  with  various  affixes 
to  several  other  totally  different  plants.  Thus  white 
honeysuckle  and  false  honeysuckle  are  names  for  the 
North  American  Azalea  viscosa ;  Australian  or  heath  honey- 
suckle is  the  Australian  Banhsia  serrata,  Jamaica  honey- 
suckle the  Passiflora  laurifolia,  dwarf  honeysuckle  the 
widely  spread  Cornus  svecica.  Virgin  Mary's  honeysuckle 
the  European  Pulmonaria  officinalis,  while  West  Indian 
honeysuckle  is  the  Tecoma  capensis,  and  is  also  a  name 
applied  to  Desmodium. 

The  wood  of  the  fly  honeysuckle  is  extremely  hard,  and 
the  clear  portions  between  the  joints  of  the  stems,  when 
their  pith  has  bsen  removed,  are  stated  by  Linnaeus  to 
be  utilized  in  Sweden  for  making  tobacco-pipes.  The 
wood  is*  also  employed  to  make  teeth  for  rakes ;  and,  like 
that  of  L.  tatarica,  it  is  a  favourite  material  for  walking- 
sticks. 

HONFLEUR,  a  town  of  France,  at  the  head  of  a  canton 
in  the  arrondisseraent  of  Pont  I'fivSque  in  the  department 
of  Calvados,  is  situated  on  the  south  side  of  the  estuary  of 
the  Seine  directly  opposite  Havre,  and  about  10  miles  to 
the  north  of  Pont  I'Evgque  and  37  miles  to  the  north-east 
of  Caen.  With  the  general  railway  system  of  northern 
France  it  is  connected  by  a  line  running  by  Pont  I'Evfique 
to  Lisieux ;  and  a  concession  was  granted  in  1879  for  another 
line  to  Pont-Audemer.  As  a  town  Honfleur  has  the  typical 
aspect  of  a  small  old-fashioned  seaport,  equally  heedless  of 
symmetry  in  its  plan  and  cleanliness  iu  its  economy.  The 
most  noteworthy  of  its  buildings  is  the  church  of  St 
Catherine,  constructed  entirely  of  timber  work  and  plaster, 
and  consisting  of  two  parallel  naves,  of  which  the  more 
ancient  is  supposed  to  date  from  the  end  of  the  16th 
century.  A  process  of  restoration  b  at  present  (1880) 
going  on  under  Government  supervision.  Within  the 
church  are  several  antique  statues  and  a  painting  by 
Jordaens — Jesus  in  the  Garden  of  Gethsemane.  The 
church  tower  stands  on  the  other  side  of  a  street  St 
Leonard's  dates  from  the  17th  century,  with  the  exception 
of  its  fine  ogival  portal  and  rose-window  belonging  to  the 
16th,  and  its  octagonal  tower  erected  in  the  18th.  The 
ruins  of  a  16th  century  castle,  and  several  houses  of  the 
same  period,  are  the  only  buildings  of  antiquarian  interest. 
The  town-house,  which  contains  the  exchange  and  the  com- 
mercial court,  is  of  modern  erection.  On  the  rising  ground 
above  the  town  is  the  chapel  of  Notre  Dame  de  Gr&ce, 
a  shrine  much  resorted  to  by  pilgrim  sailors,  which  was 
founded  in  1034  by  Robert  the  Magnificent  of  Normandy, 
and  rebuilt  in  1606.  Honfleur  is  the  seat  of  a  commercial 
college,  a  school  of  hydi-ography,  a  chamber  of  commerce, 
a  cuatom-huuse,  and  various  other  Government  offices,  as 
well  as  of  several  consular  establishments.  The  harbour, 
which  consists  of  three  basins,  has  been  greatly  improved 
between  1860  and  1875  by  the  extension  of  the  pier  and 
the  formation  of  a  new  channel,  which  has  a  depth  of  21 
feet  at  neap  tides  and  of  24  to  27  at  spring-tides ;  and  a 
fourth  basin,  decreed  by  the  Government  in  1879,  will  be 
completed  bv  1881.    A  reservoir  of  120  acres  in  flrtent 
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sffords  the  means  of  slaicing  tLe  channel.  In  1878  the 
TOSS  returns  of  the  shipping  showed  894  vessels,  of  which 
586  were  British,  118  Norwegian,  and  62  French,  the  total 
burthen  amounting  to  200,939  tons;  and  there  were  besides 
840  French  coasting  vessels,  with  48,000  tons.  The  export 
trade  consists  almost  exclusively  of  eggs  (from  10  to  12 
million  dozens  yearly),  poultry,  table-fruits,  nuts,  butter 
(9  to  12  million  flj),  and  similar  produce  for  the  London 
market ;  and  the  principal  imports  are  coals,  iron,  wheat 
and  oats,  cement,  wool,  and  marble,  also  deals  from  Norway, 
Sweden,  and  Russia,  and  oak  timber  from  Germany.  In 
1879  the  wheat  imported  from  the  United  States  amounted 
to  64,000  tons.  Shipbuilding  was  formerly  an  extensive 
industry  in  Honfleur,  most  of  the  vessels  of  from  400  to 
1200  tons  belonging  to  the  Havre  shipowners  issuing  from 
its  yards;  but  the  number  now  laid  on  the  stocks  is  very 
email  Saw-mills,  oil-factories,  soap-works,  paper-mills,  and 
marblo-works  are  the  main  industrial  establishments.  The 
population  of  Honfleur,  estimated  at  SSOO'shortly  before 
the  great  Revolution,  was  9946  in  1872.  In  1876  the 
census  showed  9037  inhabitants  in  the  town  and  9425  in 
the  commune. 

HonHeur,  Latinized  as  Honflorium,  dates  from  tho  llth  century, 
and  is  thus  four  or  five  hundred  years  older  than  its  greater  rival 
Havre.  During  the  English  wars  it  was  frequently  taken  and 
retaken,  the  longest  English  occupation  being  from  1430  to  1440. 
In  1662  the  Protestant  forces  got  possession  of  it  only  after  a 
regular  siege  of  the  faubourg  St  Leonard  ;  and  though  ifenry  IV. 
effected  its  capture  in  1590  he  had  again  to  invest  it  in  1594  after 
all  the  rest  of  Normandy  had  submitted  to  his  arms.  In  the  earlier 
years  of  the  17th  century  Honfleur  colonists  founded  Quebec,  and 
Honfleur  traders  under  Binot  Paulmier  established  factories  in  Java 
and  Sumatra.  The  German  troops  occupied  the  town  in  February 
1871.  Among  the  local  celebrities  are  the  admirals  Doublet,  Boitard, 
and  Hamelin. 

See  A.  Labutte,  Eitai  hiitot-ique  suf  Honfleur  et  T atTondisiement  de  Pont- 
TEeique,  ]810;  P.  P.  V.  Thomas,  Hitt.  de  la  ti:ie  dt  Honfleur,  1840;  Hitl.de 
Honfleur  par  vn  enfant  de  Honfleur,  1867  ;  Abb^  Sauvage,  Etudes  hist,  normandes  : 
Honfleur  au  XIV'  siicle,  1875. 

HONG-KONG,  properly  Hiano-Kiang  (the  place  of 
"sweet  streams"),  an  important  British  island-possession, 
situated  off  the  south-east  coast  of  China,  opposite  the  pro- 
vince of  Kwang-tung,  on  the  east  side  of  the  estuary  of  the 
Chu-Kiang  or  Canton  river,  3&  miles  cast  of  Macao  and  75 
south-east  of  Canton,  between  22°  9'  and  22°  1'  N.  lat.  and 
114°  6'  and  114°  18'  E.  long.  It  is  one  of  a  small  cluster 
named  by  the  Portuguese  "  Ladrones "  or  Thieves,  on 
account  of  the  notorious  habits  of  their  old  inhabitants. 
Extremely  irregular  in  outline,  it  has  an  area  of  29  square 
miles,  measuring  \0\  miles  in  extreme  length  from  north- 
east to  south-west,  and  varying  in  breadth  from  2  to  5  miles. 
From  the  mainland  it  is  separated  by  a  narrow  channel, 
which  at  Hong-Kong  roads,  between  Victoria,  the  island 
capital,  and  Kau-lung  Point,  is  about  one  mile  broad,  and 
which  narrows  at  Ly-ce-moon  Pass  tolittle  over  a  quarter  of  a 
mile.  The  southern  coast  in  particular  is  deeply  indented ; 
and  there  two  bold  peninsulas,  extending  for  several  miles 
into  the  sea,  form  two  capacious  natural  harbours,  namely. 
Deep  Water  Bay,  with  the  village  of  Stanley  to  the  east, 
and  Tytam  Bay,  which  has  a  safe,  well-protected  entrance 
showing  a  depth  of  10  to  16  fathoms.  An  in-shore  island  on 
the  west  coast,  called  Aberdeen  or  Taplichan,  affords  protec- 
tion to  the  Shekpywan  or  Aberdeen  harbour,  an  inlet  pro- 
vided with  a  granite  graving  dock,  the  caisson  gate  of 
which  is  60  feet  wide,  and  the  Hope  dock,  opened  in  1867, 
•with  a  length  of  425  feet  and  a  depth  of  24  feet.  Opposite 
Ihe  same  part  of  the  coast,  but  nearly  2  miles  distant,  rises 
the  largest  of  the  surrounding  islands,  the  Lamma,  whose 
conspicuous  peak,  Mount  Stenhouse,  attains  a  height  of 
1140  feet,  and  is  a  landmark  for  local  navigation.  On  the 
northern  shore  of  Hong  Kong  there  is  a  patent  slip  at  East  or 
Matheson  Point,  which  is  serviceable  during  the  north-east 
monsoon,  when  sailing  vessels  frequently  approach  Victoria 
throngh  the  Ly-ce-moon  Pass.  ^  The  ordinary  course  for  such 


vessels  is  from  the  westward,,  on  which  side  they  are 
sheltered  by  Green  Island  and  Kellett  Bank.  There  is 
good  anchorage  throughout  the  entire  channel  separating 
the  island  from  the  mainland,  except  in  the  Ly-ce-moon  Pass, 
where  the  water  is  deep ;  the  best  anchorage  is  in  Hong« 
Kong  roads,  in  front  of  Victoria,  where,  over  good  holding 
ground,  the  depth  is  5  to  9  fathoms.  The  inner  anchorage 
of  Victoria  Bay,  about  half  a  mile  off  shore  and  out  of  the 
strength  of  the  tide,  is  6  to  7  fathoms.  Victoria,  the  seat 
alike  of  government  and  of  trade,  is  the  chief  centre  of  popu- 
lation, but  in  recent  years  a  tract  of  4  square  miles  on  the 
mainland  has  been  covered  with  public  buildings  and  villa 
residences.  Practically  an  outlying  suburb  of  Victoria,' 
Kau-lung  (Nine  Dragons),  or  as  it  is  commonly  cajled 
Kowloon,  is  free  from  the  extreme  heat  of  the  capital,  being 
exposed  to  the  south-west  monsoon.  Numerous  villas  have 
also  been  erected  along  the  beautiful  western  coast  of  the 
island,  while  Stanley,  in  the  south,  has  lately  been  attract- 
ing attention  by  its  excellent  qualifications  as  a  watering- 
place. 

The  island  is  mountainous  throughout,  the  low  granite 
ridges,  parted  by  bleak,  tortuous  valleys,  leaving  in  some 


Hong-Kong,  with  adjacent  Coast  and  Islands. 

places  a  narrow  stripe  of  level  coast-land,  and  in  others 
overhanging  the  sea  in  lofty  precipices.  From  the  sea,  and 
especially  from  the  magnificent  harbour  which  faces  the 
capital,  the  general  aspect  of  Hong-Kong  is  one  of  singular 
beauty.  With  something  of  the  rugged  grandeur  of  the 
western  Scottish  isles,  and  a  suggestion  of  Italian  softness 
and  grace,  it  is  distinguished  by  unmistakable  traces  of  a 
purely  tropical  character.  Inland  the  prospect  is  wild, 
dreary,  and  monotonous.  The  hills  have  a  painfully  bare 
appearance  from  the  want  of  trees.  The  streams,  which 
are  plentiful,  are  traced  through  the  uplands  and  glens  by 
a  line  of  straggling  brushwood  and  rank  herbage.  No- 
where is  the  eye  relieved  by  the  grateful  evidences  of  culti- 
vation or  fertility.  The  mountains,  which  are  mainly  com- 
posed of  granite,  serpentine,  and  syenite,  rise  in  irregular 
masses  to  considerable  heights,  the  loftiest  point,  Victoria 
Peak,  reaching  an  altitude  of  1825  feet  The  Peak  lies 
immediately  to  the  south-west  of  the  capital,  in  the  extreme 
north-west  corner  of  the  island,  and  is  used  as  a  station  for 
sio-nalling  the  approach  of  vessels.  Patches  of  land,  chiefly 
around  the  coast,  have  been  laid  under  rice,  sweet  potatoes, 
[  and  yams^but  the  island  isjhardly  able ^tP.  raise  a  hom& 
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supply  of  vcgetalilc^  The  mango,  licTien,  pear,  and  orange 
are  iiitligenou-!,  and  to  these  tho  English  have  added  several 
fruits  and  esculents.  One  of  the  chief  products  is  building- 
Btone,  which  is  quarried  by  the  Chinese.  The  animals  aio 
few,  comprising  a  land  tortoise,  the  armadillo,  a  species  of 
boa,  ceveral  poisonous  snakes,  and  some  woodcock.  The 
public  works  suffer  from  the  ravages  of  white  ants.  Water 
everywhere  abounds,  and  is  supplied  to  the  shipping  by 
means  of  tanks.  Hong-Kong  acquired  the  name  of  an  ex- 
tremely unhealthy  place  at  the  time  of  settlement,  but  it 
has  been  found  thab  the  mortality  is  only  high  in  certain 
seasons.  It  is  not  free  from  a  certain  malaria  which,  accord- 
ing to  Montgomery  Martin,  is  thrown  off  by  the  decomposed 
rocks  that  have  been  baked  by  a  strong  sun  during  the  day. 
The  change  from  the  heat  and  rain  of  summer  (May  to 
October)  to  the  refreshing  temperature  of  the  cool  season 
tends  to  produce  disease  of  the  kidneys,  &c.  During  the 
years  1871-75  the  mean  temperature  was  73°  Fahr.  in  the 
shade,  and  the  range  from  5G'  to  8-1°,  taking  the  mean  read- 
ings for  the  months.  Occasionally  the  thermometer  regis- 
ters below  40°,  and  on  26th  February  1876,  when  extreme 
cold  was  experienced,  water  was  frozen  to  the  thickness  of 
J  of  an  inch.  The  annual  rainfall  was  99 '24  inches  in 
1871  and  83-43  in  1875.  The  population,  which  in  1841 
was  only  5000,  had  increased  to  21,514  in  1848,  to  37,058 
in  1852,  to  123,511  lu  1862,  and  to  139,144  in  1876. 
According  to  the  census  of  1872,  there  were  of  Europeans 
and  Americans  5931,  of  Chinese  115,444,  and  of  natives  of 
India,  Goa,  Manila,  kc,  2623.  Victoria  was  the  residence 
of  almost  all  the  Europeans,  and  of  the  Cliinese  83,487 
(14,269  women)  resided  there,  including  a  boat  population 
of  12,309,  while  10,507  resided  in  Kau-lung  and  other 
villages,  and  1 1,400  were  scattered  along  the  coast  in  boats. 

Formerly  an  integral  part  of  China,  the  island  was  6rst  ceded  to 
Great  Britain  In  1841,  .Tnd  the  cession  was  confirmed  by  the  treaty 
of  Nanking  in  1842,  the  charter  bearing  date  5th  April  1843. 
Kau-lung,  temporarily  occupied  for  several  years  as  a  military 
saiiatarium,  was  ceded  by  a  treaty  contracted  by  Lord  Elgin  in 
1861.  The  colony  is  under  a  governor,  and  an  executive  council 
comprising  the  colonial  secretary,  the  commander  of  the  troops, 
the  attorney-general,  and  the  auditor-general.  The  legislative 
council,  presided  over  by  the  governor,  is  composed  of  all  tliesa 
officials  (except  the  commander),  with  the  addition  of  four  unofficial 
members,  nominated  by  the  crown  on  the  recommendation  of  tho 
governor.  The  occupation  of  Hong-Kong  was  effected  at  a  con- 
siderable outlay,  but  the  parliamentary  vote  on  its  behalf  was 
reduced  from  £50,000  in  1845  to  £9200  in  1853,  and  since  1855 
the  colony  has  paid  its  local  establishments.  In  1868  it  extinguished 
its  debt,  which  had  dwindled  to  £15,625,  and  it  now  pays  £20,000 
a  year  as  military  contribution  to  the  imperial  exchequer. 

The  capital,  situated  at  tlie  north-west  extremity  of  the  island, 
is  laid  out  in  iine  wide  streets  and  terraces.  The  buildings,  mostly 
of  stone  and  brick,  are  greatly  superior  to  those  of  a  Chinese  city. 
The  merchants'  houses  are  elegant  and  spacious,  with  broad  veran- 
dahs and  tasteful  gardens.  Including  the  Chinese  town,  Victoria 
extends  for  3  miles  along  the  bay,  towards  which  it  slopes  from 
the  base  of  the  hills.  It  is  lighted  with  gas,  and  supplied  with 
water  from  the  Pokovfulun  reservoir,  which  impounds  74  million 
gallons.  The  main  thoroughfare  is  protected  by  a  massive  sea- 
wall, and  the  appearance  of  llie  town  has  been  greatly  improved  by 
the  construction  of  public  gardens.  Besides  several  handsome 
Government  buildings,  Victoria  has  a  largo  exchange,  a  catlicdral 
and  bishop's  palace,  several  good  hospitals,  extensive  barracks,  and 
a  few  higher  class  schools.  A  city  hall  with  library  and  museum 
was  opened  in  1876,  and  the  public  works  completed  in  that  year  (the 
extension  of  public  gardens,  construction  of  many  miles  of  mountain 
path,  and  improvement  of  drainage)  involving  an  outlay  of  £30,867. 
The  educational  provision  of  the  Government  in  1876  comprised 
54  schools,  with  an  attendance  of  3111  pupils,  and  of  these  16 
with  1816  pupils  were  native  schools,  in  which  the  language  is 
Chinese.  At  tho  central  school  (556  pupils  in  1876)  there  is  a 
Chinese  class  for  Europeans,  as  there  is  also  in  several  of  the 
Missionary  and  "grant-in-aid"  schools.  Hong-Kong  publishes,  in 
addition  to  5  English  newspapers  (2  daily),  1  in  Chinese  every 
second  day  and  a  Portuguese  weekly.  The  streets  are  guarded  by 
a  strong  force  of  Indian  sepoys,  and  the  natives  are  not  allowed  to 
go  abroad  after  8  o'clock  at  night  without  a  pass  ;  but  the  general 
character  of  tho  town  is  orderly,  as  is  attested  by  the  police  returns, 


from  which  it  appears  that  only  68  psrsons  were  convicted  before 

tile  superior  courts  in  1875.  The  common  mode  of  Etri'tl  convey- 
ance is  by  chairs,  which  are  carried  by  coolies,  while  the  passage 
across  to  Kau-lung  is  usually  effected  in  sampans  or  pull-away 
bouts.  Victoria  has  a  few  slight  industries,  includiug  sugar- 
relining,  rum-distilling,  and  ice-making.  In  1877  the  intioduclion 
of  a  steam  laundry  broke  tho  monopoly  of  the  dhoby  Th»re  are 
upwards  of  500  Chinese  hongs  of  a  superior  class  belonging  to  ship 
conipradores  and  to  dealers  in  fancy  goods,  china  ware,  articles  in 
gold  and  silver,  opium  and  other  drugs,  rice,  piece  goods,  tea,  &c. 

Although  formerly  the  central  point  of  the  great  European  Cbiuess 
trade  and  still  a  thriving  seat  of  commerce,  Hong-Kong  owes  ita 
present  importance  chiefly  to  its  financial  prominence  as  the  head- 
quarters of  the  banking  interest,  and  to  its  mngnificent  harbour 
which  makes  it  both  the  station  of  the  British  lleet  and  an  entrepSi 
for  the  custom  trade  of  all  nations.  In  1877  it  was  the  residence 
of  14  foreign  consuls,  and  had  10  large  b.anking-houscs.  It  still 
imports  opium  more  largely  than  any  other  port,  and  among  other 
articles  of  which  it  is  the  centre  of  trade  are  sugar,  flour,  .salt, 
china  ware,  nut-oil,  amber,  cotton,  sandalwood,  ivory,  betel,  live 
stock,  "ranite,  and  ship  supplies.  The  principal  transactions  in  tea 
and  silk  are  controlled  by  firms  residing  in  Hong-Kong.  As  it  is 
a  free  port  there  are  no  exact  returns  of  trade,  but  in  1877  the  im- 
ports from  Great  Britain  alone  amounted  to  £3,645,068  and  tho 
exports  thither  to  £1,895,310.  Chief  of  these  exports  was  tea,  the 
value  of  which  in  1876  was  £839,563.  In  the  same  year  the  opium 
imported  amocnted  to  96,985  piculs,  as  compared  with  69,851  picula 
received  at  all  the  other  treaty  ports.  Of  3424  chests  of  Bengal 
opium  imported  in  Febniary  1876,  1500  passed  into  tho  hands  oi 
local  consumers  and  1924  were  exported;  at  the  same  date  there  wero 
4800  chests  in  stock  as  compared  with  1374  at  Shanghai.  There 
is  an  enormous  passenger  traffic,  between  the  j'cars  1871  and  1876 
there  have  passed  through  the  port  no  fewer  than  15,000  Chinese 
coolies,  of  whom  the  majority  have  gone  to  the  United  States.  In 
tho  year  1876  Queensland  drafted  hence  as  many  as  8325  emigrants. 
I.fir.'^e  steamers  go  and  come  almost  daily,  the  ports  in  regular  com- 
iiiiiiii.Mtion  with  Hong-Kong  including  Bombay,  Calcutta,  Singa- 
pore, Canton,  San  Francisco,  Yokohama,  and  (since  1875)  Sydnej-. 
The  aggregate  shipping  that  entered  the  port  in  1878  amounted  to 
3,900,891  tons.  Of  this  452  per  cent,  were  junks,  437  steamers, 
and  11 '1  European  and  American  built  sailing  vessels.  Exclusive 
of  native  craft  there  entered  and  cleared  (1876)  4,359,616  tons,  of 
which  3,150,952  wer*  in  British  and  1,208,664  in  foreign  vessels. 
The  revenue  in  1878,  derived  from  land  rents,  fines,  licences  to  sell 
opium,  and  sjiiriis,  &c.,  amounted  to  £197,424,  the  expenditure  to 
£189,695;  there  is  usually  a  surplus  of  revenue.  Atthe  31st  January 
1877  tho  bank-notes  in  circulation  were  stated  at  $3,536,380, 
and  the  spetio  in  reserve  at  $1,295,000.  Hong-Kong  has  a  dollar 
of  its  own  coining  (4s.  2d.),  but  its  mint,  which  entailed  a  cost 
of  £9,000  a  year,  has  ceased  to  operate.  Other  coins  in  circulation 
are  the  Mexican  dollar,  Chinese  taels  and  cash,  the  American  trade 
dollar,  and  Japanese  silver  yen.  A  movemsnt  is  at  present  on  foot 
to  huve  the  last  two  coins  placed  on  an  equality  with  the  Mexiorin 
dollar.  The  standard  of  value  is  1000  Mexican  dollars  to  717 
taels  by  weight.  In  spite  of  the  great  increase  in  recent  years  of 
the  direct  trade  with  the  various  treaty  ports,  the  progi'ess  of  Hong- 
Kong  has  been  steady,  and  there  is  every  probability  of  its  main- 
taining its  peculiar  position  of  influence  in  the  Chinese  trade.  Id 
1871  it  was  placed  in  telegraphic  communication  with  England,  and 
in  its  recent  legislative  action  it  has  shown  vitality  and  enterprise. 
The  gambling  practices  which  prevailed  here,  as  they  still  do  in 
many  Chinese  towns,  have  been  vigorously  suppressed,  and  tho 
difficulties  arising  from  the  sudden  development  of  the  coolie 
emigration  have  been  overcome.  The  presence  of  Chinese  revenue 
cruisers  in  Hong-Kong  waters  has  led  (February  1880)  to  a  storm 
of  opposition  on  the  part  of  resident  British  merchants,  who  declare 
that  this  amounts  to  a  blockade  of  the  island ;  but  British  ofllcials 
uphold  tho  action  of  China  as  a  necessary  check  upon  the  opium 
and  salt  smuggling. 

Besides  ttie  Government  papers  and  Tfiff  ffona-Kong  Almanac  and  Directory,  see 
A  Letter  from  Ilung-Hong,  aescriptice  of  that  Colony,  bti  a  Reiidcnt,  IM  ed..  Loud., 
1843;  Benlham,  Flora  Uongkongensts.  Lond.,  18C1;  isencli.  KijK  0/  Illi  I!.  Iltt 
buke  of  Ecluil>urg/i  to  IIonij-Kong  xn  I81B.  Honc-Kone.  1SC9;  J.  Lcgge,  "The  Colony 
of  Hong-KoriK,"  In  The  China  Review  (edited  by  Dcnnys),  1872.  (A.  JI'D.) 

HONITON,  a  municipal  borough  and  market-town  of 
England,  county  of  Devon,  is  pleasantly  situated  on  a  rising 
ground  on  the  left  bank  of  the  Otter  and  on  the  London  and 
South-Western  Railway,  16  miles  E.N.E.  of  Exeter.  It 
consists  of  one  wide  street  about  a  mile  in  length,  crossed 
by  a  smaller  one  at  right  angles.  Along  the  main  street 
there  runs  a  small  stream  of  water.  The  only  buildings  of 
importance  are  the  old  parish  church,  on  an  eminence  about 
half  a  mile  from  the  town,  built  by  Courtenay,  bishop  of 
Exeter,  about  1482,  and  possessing  a  curiously  carved 
screen ;  tho  church  of  St  Paul's  (now  the  parish  church) 
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fn'the'  3ntre  of  the  town,  in  tLe  Norman  style;  the  dis- 
pensarj  ;  the  St  Margaret's  charity,  origioally  erected  as  a 
hospital  .for  lepers,  but  now  used  as  almshouses  ;  the  union 
workhoxue,  erected  in  1836,  with  accommodation  for  250 
inmates,  the  grammar  school,  the  national  schools,  and 
the  Britiiih  school  opened  in  1878.  The  town  is  famed  for 
its  lace  manufacture ;  and  there  are  also  breweries,  malting 
establishments,  llour  mills,  tanneries,  brick  and  tile  works, 
and  an  iron  foundry.  Tbo  population  of  the  municipal 
borough  in  1871  was  3464. 

Honiton  is  supposed  to  have  originated  in  a  Roman  settlement  at 
Henibury  fort,  about  3  miles  from  the  town,  where  there  are  still 
traces  of  an  extensive  camp  conjectured  to  be  the  Moridunum  of 
Antoninus.  The  town  first  sent  members  to  parliament  in  the 
reign  of  Edward  I.,  but  after  the  reign  of  Edward  II.  the  privilege 
was  suspended  until  1640.  In  1867  its  representation  was  limited 
to  one  member,  and  in  1868  it  was  disfranchised.  It  was  incor- 
porated as  a  m  micipal  borough  in  1846. 

HONOLULU.     See  Hawaiian  Islands,  vol.  xi.  p.  531. 

HONORIUS,  Flavius  Augustus,  was  emperor  of  the 
West  from  31*7  to  425'  a.d.  His  reign  of  twenty-eight 
years  was  one  of  the  most  eventful  in  the  Roman  annals  ; 
the  weakness  i.nd  timidity  of  the  emperor  co-operated  with 
the  attacks  of  the  Goths  and  Vandals  in  promoting  the 
rapid  disintegration  of  the  empire.  But  his  influence  on 
the  current  of  events  was  purely  negative,  and  his  reign 
will  be  noticed  under  Roman  History. 
,  HONORIUS  L,  pope  from  625  to  638,  succeeded 
Boniface  V.  The  festival  of  the  Elevation  of  the  Cross  is 
said  to  have  been  instituted  during  his  pontificate,  which 
was  marked  also  by  considerable  missionary  enterprise. 
Honorius  in  his  lifetime  had  favoured  the  formula  proposed 
by  the  emperor  Heraclius  with  the  design  of  bringing 
about  a  reconciliation  between  the  Monophysites  and  the 
Catholics,  which  bore  that  Clirist  had  accomplished  His 
work  of  redemption  by  one  manifestation  of  His  will  as  the 
God-man.  For  this  he  was,  more  than  forty  years  after 
his  death,  anathematized  by  name  along  with  the  other 
Monothelite  heretics  by  the  council  of  Constantinople 
(First  TruUan)  in  680 ;  and  this  condemnation  was  sub- 
sequently confirmed  by  more  than  one  pope,  particularly  by 
Leo  II.,  as  has  been  abundantly  proved  by  unimpeachable 
evidence  against  the  contentions  of  Baronius  and  Bellar- 
mine  (see  Hefele,  Die  Irrlehre  des  Honorius  u.  das  vati- 
canische  Lfhre  der  Unfchlharheit,  1871,  who,  however,  has 
modified  his  view  in  Concilienyescliichte,  1877).  Honorius 
L  was  succeeded  by  Severinus. 

HONORIUS  II.i  (Lambert  of  Ostia),  pope  from  1124 
\o  1130,  succeeded  Calixtus  II.  As  papal  legate  he  had 
been  one  of  the  framers  of  the  concordat  of  Worms  (1 122). 
During  his  pontificate  the  Prsemonstratensian  order,  and 
nlso  that  of  the  Knights  Templars,  received  papal  sanction. 
His  successor  was  Innocent  II. 

HONORIUS  IIL,  pope  from  1216  to  1227,  was  the 
successor  of  Innocent  ILL,  whose  uncompromising  policy  in 
the  struggle  between  the  papacy  and  the  empire  he  had  not 
firmness  and  vigour  to  continue.  He  consented  to  crown 
Frederick  II.  as  Holy  Ronan  emperor  in  1220,  although  the 
engagements  made  with  I'lis  predecessor  had  not  been  ful- 
filled ;  the  promises  which  he  himself  had  exacted  he  was 
somewhat  slow  to  urge,  rnd  it  was  left  to  his  successor 
Gregory  IX.  to  insist  upon  their  accomplishment.  He 
gave  papal  sanction  to  the  Dominican  order  in  1216,  and 
to  the  Franciscan  in  1223;  and  during  his  pontificate  also 
many  of  the  tertiary  orders  first  came  into  existence. 

HONORIUS  IV.  succenied  Martin  IV.,  and  was  pope 
for  two  years  (1285-1287).  After  an  uneventful  pontifi- 
cate he  was  succeeded  by  Nicholas  IV, 

^  Tills  name  had  been  assumed  in  the  previous  century  (1061-64) 
ty  Peter  Cailaliis  ;  but^ha  neur  was  recognized  as  a  legitimate 
topo. 


HONTHEIM,  Johann  Niko.aus  von  (170U1790),  d 
zealous  opponent  of  UItramontan.sm,  was  born  at  Treves, 
January  27,  1701.  After  receiving  his  early  education  at 
the  Jesuit  college  of  his  native  tviwn,  he  studied  juris- 
prudence both  there  and  at  Louviin  and  Leyden.  On 
obtaining  the  degree  of  doctor  of  laws  at  Treves  in  1724 
be  took  the  ecclesiastical  habit,  and  went  to  Rome  in 
order  to  make  himself  acquainted  with  the  forms  of  the 
curia.  Returning  to  Treves  in  1728,  ho  was  appointed 
ecclesiastical  councillor  of  the  consistory,  in  1732  professor 
of  law,  in  1741  privy  councillor  of  the  archbishop,  and  in 
1748  sufi'ragan  of  the  see.  In  1750  he  published  at  Treves 
Historia  Trevirensis  diplomalica,  and  in  1763,  under  the 
pseudonym  of  Justinus  Febronius,  De  Statu  ecdcsiw  H 
legitinia  poiestate  Romani  Pontificis  liber  singuiaris,  in. 
which  he  maintained  the  Galilean  theory  that  the  supreme 
authority  of  the  church  was  vested  not  in  the  pope  but  in 
the  general  council.  This  work  he  in  perfect  simplicity 
and  sincerity  dedicated  to  Pope  Clement  XIIL,  who, 
however,  condemned  it  and  caused  it  to  bo  burned  at 
Rome.  When  Hontheim  was  discovered  to  be  the  author 
he  was  induced  to  make  a  retractation,  but  in  his  Febronins 
abbreviatus  et  emendatiis  (Vienna,  1771)  and  Ftbronii  cnm- 
mentarius  (Vienna,  1781)  he  nevertheless  gave  further 
currency  to  his  old  views.  He  died  at  Montquintii, 
Luxembourg,  September  2,  1790. 

HONTHORST,  Geeard  van  (born  at  Utrecht  1590, 
died  at  Utrecht  1656),  was  brought  up  as  a  painter  at  the 
school  of  Bloemart,  who  exchanged  the  style  of  the  Franck- 
ens  for  that  of  the  pseudo-Italians  at  the  beginning  of  the 
16th  century.  Infected  thus  early  with  a  mania  which 
came  to  be  very  general  in  Holland,  Honthorst  went  to 
Italy,  where  he  copied  the  naturalism  and  eccentricities  of 
Michelangelo  da  Caravaggio.  Home  again  about  1614, 
after  acquiring  a  considerable  practice  in  Rome,  he  set  up 
a  school  at  Utrecht  which  flourished  exceedingly  ;  and  he 
soon  became  eo  fashionable  that  Sir  Dudley  Carleton,  then 
English  envoy  at  the  Hague,  recommended  his  works  to 
the  earl  of  Arundel  and  Lord  Dorchester.  At  the  same 
time  the  queen  of  Bohemia,  sister  of  Charles  I.  and  elcctrcss 
palatine,  being  an  exile  in  Holland,  gave  him  her  counten- 
ance and  asked  him  to  teach  her  children  drawing  ;  and 
Honthorst,  thus  approved  and  courted,  became  known  to 
Charles  I.,  who  invited  him  to  England.  There  he  painted 
several  portraits,  and  a  vast  allegory,  now  at  Hampton  Court, 
of  Charles  and  his  queen  as  Diana  and  Apollo  in  the  clouds 
receiving  the  duke  of  Buckingham  as  Mercury  and  guardian 
of  the  king  of  Bohemia's  children.  Charles  I.,  whose  taste 
was  flattered  alike  by  the  energy  of  Rubens  and  the  elegance 
of  Van  Dyck,  was  thus  first  captivated  by  the  fanciful 
mediocrity  of  Honthorst,  who  though  a  poor  executant  had 
luckily  for  himself  caught,  as  Lord  Arundel  said,  "  much 
of  the  manner  of  Caravaggio's  colouring,  then  so  mucli 
esteemed  at  Rome."  It  was  his  habit  to  transmute  every 
subject  into  a  night  scene,  from  the  Nativity,  for  whiclx 
there  was  warrant  in  the  example  of  Correggio,  to  the 
penitence  of  the  Magdalen,  for  which  there  was  no  warrant 
at  all.  But  unhappily  this  caprice,  though  "sublime  in 
Allegri  and  Rembrandt,"  was  but  a  phantasm  in  the  hands 
of  Honthorst,  whose  prosaic  pencil  was  not  capable  of  more 
than  vulgar  utterances,  and  art  gained  little  from  the 
repetition  of  these  quaint  vagaries.  Sandrart  gave  the 
measure  of  Honthorst's  popularity  at  this  period  when  he 
says  that  he  had  as  many  as  twenty  apprentices  at  one 
time,  each  of  whom  paid  him  a  fee  of  100  florins  a  ysar. 
In  1623  he  was  president  of  his  guild  at  Utrecht.  After 
that  he  went  to  England  as  above  stated,  returning  to  settle 
anew  at  Utrecht,  where  he  married.  His  position  amongst 
artists  was  acknowledged  to  be  important,  and  in  1626  ho 
received  a  visit  from. Rubens,  wliom  he   painted  as  tho 
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honest  man  sousLt  fcr  a."d  found  by  Diogenes  Honthorst. 
In  his  home  at  \jtrecht  Honthorst  succeeded  in  preserving 
the  support  of  the  English  monarch,  for  whom  he  finished 
in  1631  a  largo  picture  of  the  king  and  queen  of  Bohemia 
•'and  all  their  cliildren."     For  Lord  Dorchester  about  the 
same  period  he  completed  some  illustrations  of  the  Odyssei/, 
jno  of  which  survives  in  the  Weld-Blundell  collection  at 
Inco  ;  for  the  king  of  Denmark  he  composed  incidents  of 
Danish  history,  of  which  one  example  remains  in  the  gallery 
af  Copenhagen.     In  the  course  of  a  large  practice  he  had 
painted  many  likenesses — Charles  I.   and  his  queen,  the 
duko  of  Buckingham,  and  the  king  and  queen  of  Bohemia. 
He  now  became  court  painter  to  the  princess  of  Orange, 
settled  (1637)  at  the  Hague,  and  painted  in  succession  at 
the  Castle  of  Ryswick  and  the  House  in  the  Wood.     The 
time  not  consumed  in  producing  pictures  was  devoted  to 
portraits.     Even  now  his  works  are  very  numerou.s,  and 
amply  represented  in  English  and  Continental  galleries. 
His  most  attractive  pieces  are  those  in  which  he  cultivates 
the  style  of  Caravaggio,  those,  namely  which  represent 
taverns,  with  players,  singers,  and  eaters.     He  shows  great 
skill  in  reproducing  scenes  illuminated  by  a  single  candle. 
But  he  seems  to  have  studied  too  much  in  dark  rooms, 
where  the  subtleties  of  Hesh  colour  are  lost  in  the  dusky 
smoothness  and  uniform  redness  of  tints  procurable  from 
farthing  dips.     Of  great  interest  still,  though  rather  sharp 
in  outline  and  hard  in  modelling,  are  his  portraits  of  the 
Duke  of  Buckingham  and  Family  (Hampton  Court),  the 
King  and  Queen  of  Bohemia  (Hanover  and  Combe  Abbey), 
Mary  tie  Jledici  (Amsterdam  town-hall,  162S),  the  Stadt 
holders  and  their  Wives  (Amsterdam  and  Hague},  Charles 
Louis  and  Buperfc,  Charles  I.'s  nephews  (Louvre,  St  Peters- 
burg,   Combe     Abbey,    aud     Willin),    and    Lord    Craven 
(National  Portrait  Gallery).     His  early  form  may  be  judged 
by  a  Lute-player  (1614)  at  the  Louvre,  the  Martyrdom  of 
St  John  in  S.  M.  della  Scala  at  Rome,  or  the  Liberation 
of  Peter  iu  the  Berlin  Museum  ;  his  latest  stylo  i.s  that  of 
the  House  in  the  Wood  (1C48),  where  he  appears  to  dis- 
advantage by  the  side  of  Jordaens  and  others,     flonthorst 
was  succeeded  by  his  brother  William,  born  at  Utrecht  in 
1601,  who  died  it  is  said  in  1666.     He  lived  chiefly  in  his 
native  place,  temporarily  at  Berlin.     But  he  has  left  little 
behind  except  a  portrait  at  Amsterdam,  and  likenesses  in 
the  Berlin  Museum  of  William  and  Mary  of  England. 

HOOCH,  PiETER  DE,  a  Dutch  painter  of  note,  was 
born  it  is  thought  about  1632,  and  died  it  is  supposed 
in  16S1  at  Claarlem  Public  records  testify  that  he  was 
a  native  of  Rotterdam,  and  wandered  early  to  Delft, 
where  he  married  in  1654  and  practised  till  1657. 
From  that  time  onward  his  life  is  obocure ;  and  the 
only  proofs  of  his  existence  to  which  we  can  point  are 
the  dates  en  his  pictures,  which  range  from  165S  to 
1670.  The  registry  of  "  Pietcr  de  Hooge's"  death  at 
Haarlem  on  the  2Sth  of  February  1681  is  believed  to 
refer  to  our  artist.  Though  neglected  by  his  contempo- 
raries, De  Hooch  is  one  of  the  kindliest  and  most  charming 
painters  of  homely  subjects  that  Holland  has  produced. 
He  seems  to  have  been  born  at  the  same  time  and  taught 
in  the  same  school  as  Van  der  Meer  and  ]Maes,  but  his 
works  are  more  harmoniously  coloured  than  those  of  Maes, 
and  more  boldly  touched  than  those  of  Meer.  In- one 
respect  all  three  are  alike,  being  disciples  of  the  school  of 
Renibrandt.  De  Hooch  only  once  painted  a  canvas  of  any 
size, and  that  unfortunatelyperishedina  fire  at  Rotterdam  in 
1864,  But  his  small  pieces  display  perfect  finish  and  great 
dexterity  of  hand,  combined  with  that  power  of  discrimina- 
tion which  accomplishes  detail  whilst  avoiding  rapidity  and 
smoothncss.-J  Though  lie  sometimes  paints  open-air  scenes, 
those  are  not  his  favourite  subjects.  He  is  most  at  home  in 
interiors,  and  his  delight  is  to  contrast  in  one  picture  the 


different  atmospheres  of  rooms  illuminated  by  different  lights 
with  the  radiance  of  day  as  seen  through  doors  and  windows. 
He  thus  brings  together  the  most  delicate  varieties  of  tone, 
and  produces  chords  that  vibrate  with  harmony.  The 
themes  which  he  illustrates  are  thoroughly  suited  to  his  pur- 
pose. Sometimes  he  chooses  the  drawing-room  where  dames 
and  cavaliers  dance,  or  dine,  or  smg  ;  sometimes — mostly 
indeed — he  likes  cottages  or  courtyards,  where  housewives 
tend  their  children  or  superintend  the  labours  of  the  cook. 
Satin  and  gold  ar'^  as  familiar  to  him  as  camlet  and  fur,  but 
the  latter  are  his  favourites  ;  and  there  is  no  article  of  furni- 
ture in  a  Dutch  house  of  the  middle  class  that  he  does  not 
paint  with  pleasure.  What  distinguishes  him  most  besides 
subtle  suggestiveness  is  the  serenity  of  his  pictures,  whether 
in  the  open  or  in  confined  spaces.  One  of  his  most  charm- 
ing arrangements  is  a  canvas  in  the  Ashburton  collection, 
where  an  old  lady  with  a  dish  of  apples  walks  with  a 
child  along  a  street  bounded  by  a  higli  wall,  above  which 
gables  and  a  church  steeple  are  seen.  The  dame  is  busied 
with  the  child,  whilst  a  gentleman  in  a  hat  and  cloak 
shows  his  back  in  the  distance.  The  sun  radiates  and 
glitters  joyfully  over  the  whole.  Fine  in  another  way  is 
the  ^lug  of  Beer  in  the  Amsterdam  museum,  an  interior 
where  a  woman  is  seen  coming  out  of  a  pantry  and  giving 
a  measure  of  beer  to  a  little  girl.  The  light  flows  in  here 
from  a  small  closed  window.  But  through  the  door  to  the 
right  we  look  into  a  drawing-room,  and  through  the  open 
sash  of  that  room  we  see  the  open  air.  The  three  lights 
are  managed  with  supreme  cunning.  In  such  masterpieces 
as  these  we  discern  the  models  familiar  to  later  artists  such 
as  Buursse  and  Koedijk,  and  a  delicate  gradation  of  tints 
which  Jlaes  and  Jlccr  might  have  envied.  Beautiful  for 
its  lighting  again  is  the  Jlolhor  peeling  Apples,  whilst  her 
child  looks  on  supported  iu  leading  strings  by  a  nurse,  the 
sun  shining  through  the  casement  to  the  left,  a  gem  in  the 
Speck  collection  at  LUtschena  near  Leipsic.  More  subtly 
suggestive,  in  the  museum  of  Berlin,  is  the  Mother  seated 
near  a  Cradle,  whilst  a  child  totters  away  into  a  lobby  on 
the  right.  The  mother  looks  iuto  the  depths  of  the  cradle 
with  a  smile,  thus  betraying  to  us  the  presence  of  the  baby 
which  we  cannot  sec.  ^  Card  Party,  dated  1G08,  at 
Buckingham  Palace  is  a  good  example  of  De  Hooch's 
drawing-room  scenes,  counterpart  as  to  date  and  value  of  a 
Woman  and  Child  in  the  National  Gallery,  and  a  Smoking 
Party  belonging  to  Lord  Enfield.  Other  pictures  later 
onward  in  the  master's  career  are — the  Lady  and  Child  in 
a  Courtyard,  of  IGGf),  in  .the  National  Gallery,  nnd  the 
Lady  receiving  a  Letter,  of  1670,  in  the  Van  der  Hooji 
collection  at  Amsterdam.  It  is  possible  to  bring  together 
between  fifty  and  sixty  examples  of  Do  Hooch,  but  not 
more.  There  are  eight  at  St  Petersburg  alone,  three  in 
Buckingham  Palace,  three  in  the  National  Gallery,  five,  or 
at  least  four  of  undoubted  genuineness,  in  the  Hoop  col- 
lection at  Amsterdam,  some  in  the  Louvre,  at  Munich,  and 
Darmstadt ;  the  rest  arc  chiefly  in  private  galleries  in 
England.  For  England  was  the  first  to  recognize  the 
merit  of  De  Huoch,  who  only  began  to  be  valued  in 
Holland  in  the  middle  of  last  century.  A  celebrated 
picture  at  Amsterdam,  sold  for  450  florins  in  1765,' 
fetched  4000  in  1817,  and  now  even  that  price 'ia 
thought  a  bagatelle,  since  the  Berlin  museum  gave  i!G00O 
for  a  De  Hooch  at  the  Schneider  sale  in  1876. 

HOO-CHOW-FOO,  a  city  of  Cliina,  in  the  province  of 
Che-Keang,  lies  a  little  to  the  south  of  Lake  Tai-hoo,  in  the 
midst  of  the  central  silk  district.  ^  According  to  Chinese 
authorities,  it  is  6  miles  in. circumference,  ant~coiitains 
about  100,000  families;  but  Fortune  thinks  it  v>  net  more 
than  3  or  4  miles  round.  _  A  broad  stream  or  r  anal  crosses 
the  city  from  south  to,  north,  ind'fornis  the  principal 
highway  for  boat  traflic.    Theunain  trade  of  the  place  \a 
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in  raw  Bilk,  but  some  silk  fabrics,  such  as  flowered  crape 
{tchoisha),  are  also  manufactured.  Silk  is  largely  worn 
oven  by  the  lowest  classes  of  the  inhabitants. 

HOOD, 'Robin.     See  Robin  Hood. 

HOOD,'  Thomas  (1789-1845),  humorist  .and  >poet, 
born  23d  Jlay  1789,  was  the  son  of  Mr  Hood,  bookseller, 
of  the  firm  of  Vernor  &  Hood,  a  man  of  intelligence,  and 
the  author  of  two  novels.  "  Next  to  being  a  citizen  of  the 
world,"  writes  Thomas  Hood  in  his  Literart/  lieminiscences, 
•'  it  must  be  the  best  thing  to  be  born  a  citizen  of  the 
world's  greatest  city."  The  best  incident  of  his  boyhood 
was  his  instruction  by  a  schoolmaster  who  appreciated  his 
talents,  and,  as  he  says,  "  made  him  feel  it  impossible  not 
to  take  an  interest  in  learning  while  he  seemed  so  interested 
in  teaching."  Under  the  care  of  this  "decayed  dominie," 
whom  he  has  so  affectionately  recorded,  he  earned  a  few 
guineas — his  first  literary  fee — by  revising  for  the  press  a 
new  edition  of  Fmd  and  Virginia.  Admitted  soon  after 
into  the  counting-house  of  a  friend  of  his  family,  he  "  turned 
his  stool  into"  a  Pegasus  on  three  legs,  every  foot,  of  course, 
being  a  dactyl  or  a  spondee  ;"  but  the  uncongenial  profession 
affected  his  health,  which  was  never  strong,  and  he  was 
transferred  to  the  care  of  a  relation  at  Dundee.  He  has 
graphically  described  his  unconditional  rejection  by  this 
inhospitable  personage,  and  the  circumstances  under  which 
lie  found  himself  iu  a  strange  town  without  an  acquain- 
tance, with  the  most  sympathetic  nature,  anxious  for  intel- 
lectual and  moral  culture,  but  without  guidance,  instruction, 
or  control.  This  self-dependence,  however,  suited  the 
originality  of  his  character  :  he  became  a  large  and  indis- 
criminate reader,  and  before  long  contributed  humorous  and 
poetical  articles  to  the  provincial  newspapers  and  magazines. 
As  a  proof  of  the  seriousness  with  which  he  regarded  the 
literary  vocation,  it  may  be  mentioned  that  ho  used  to  write 
out  his  poems  in  printed  characters,  believing  that  that  pro- 
cess best  enabled  him  to  understand  his  own  peculiarities 
and  faults,  and  probably  unconscious  that  Coleridge  had 
recommended  some  such  method  of  criticism  when  he  said 
he  thought  "  print  settles  it." 

His  modest  judgment  of  his  own  abilities,  however, 
deterred  him  from  literature  as  a  profession,  and  on  his 
return  to  London  he  applied  himself  assiduously  to  the  art 
of  engraving,  in  which  he  acquired  a  skill  that  in  after 
years  became  a  most  valuable  assistant  to  his  literary 
labours,  and  enabled  him  to  illustrate  his  various  humours 
and  fancies  by  a  profusion  of  quaint  devices,  which  not 
only  repeated  to  the  eye  the  impressions  of  the  text,  but, 
by  suggesting  amusing  analogies  and  contrasts,  added  con- 
siderably to  the  sense  and  effect  of  the  work. 

In  1821  Mr  John  Scott,  the  editor  of  the  London 
M igazine,  was  killed  in  a  duel,  and  that  periodical  passed 
into  the  hands  of  some  friends  of  Hood,  who  proposed  to 
him  to  take  a  part  in  its  publication.  His  installation 
into  this  congenial  post  at  once  introduced  him  to  the  best 
literary  society  of  the  time  ;  and  in  becoming  the  associate 
of  such  men  as  Charles  Lamb,  Gary,  De  Quincey,  Allan 
Cunningham,  Proctor,  Talfourd,  Hartley  Coleridge,  the 
peasant-poet  Clare,  and  other  contributors  to  that  remark- 
able miscellany,  he  gradually  developed  his  own  intellectual 
powers,  and  enjoyed  that  happy  intercourse  with  superior 
minds  for  which  his  cordial  and  genial"  character  was  so 
well  adapted,  and  which  he  has  de.'icribed  in  his  best 
manner  in  several  chapters  of  Hood's  Own.  Odes  and 
Addresses — his  first  work — were  written  about  this  time, 
in  conjunction  with  his  brother-in-law  Mr  J.  H.  Reynolds, 
the  friend  of  Keats  ;  and  it  is  agreeable  to  find  Sir  Walter 
Scott  acknowledging  the  gift  of  the  work  with  no  formal 
expressions  of  gratification,  but  '"wishing  the  unknown 
author  good  health,  guod  fortune,  anrt  whatever  other  good 
things  can  best  support  and  encourage  hi^  lively  ^einof 
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inoflensive  and  humorous  satire."  Whims  and  Oddities 
National  Tales,  Tylney  Hall,  a  novel,  and  The  Ptea  of  the 
Midsummer  Fairies  followed.  In  these  works  the  humorous 
faculty  not  only  predominated,  but  expressed  itself  with  a 
freshness,  originality,  and  power  which  the  poetical  element 
could  not  claim.  There  was  much  true  poetry  in  the  verse, 
and  much  sound  sense  and  keen  observation  in  the  prose 
of  these  works ;  but  the  poetical  feeling  and  lyrical  facility 
of  the  one,  and  the  more  solid  qualities  of  the  other,  seemed 
best  employed  when  they  were  subservient  to  his  rapid  wit, 
and  to  the  ingenious  coruscations  of  his  fancy.  This  im- 
pression was  confirmed  by  the  series  of  the  Comic  Anmtat, 
a  kind  of  publication  at  that  time  popular,  which  Hood 
undertook  and  continued,  almost  unassisted,  for  several 
years.  Under  that  somewhat  frivolous  title  he  treated  all 
the  leading  events  of  the  day  in  a  fine  spirit  of  caricature, 
entirely  free  from  grossness  and  vulgarity,  without  a  trait 
of  personal  malice,  and  with  an  under-current  of  true 
sympathy  and  honest  purpose  that  will  preserve  these 
papers,  like  the  sketches  of  Hogarth,  long  after  the  events 
and  manners  they  illustrate  have  passed  from  the  minds 
of  men.  But  just  as  the  agreeable  jester  rose  into  the 
earnest  satirist,  one  of  the  most  striking  peculiarities  of 
his  style  became  a  more  manifest  defect.  The  attention  of 
the  reader  was  distracted,  and  his  good  taste  annoyed,  by 
the  incessant  play  upon  words,  of  which  Hood  had  written 
in  his  own  vindication — 

"  However  critics  may  take  offence, 
A  double  meaning  has  double  sense." 

Now  it  is  true  that  the  critic  must  be  unconscious  of  some 
of  the  subtlest  charms  and  nicest  delicacies  of  language 
who  would  exclude  from  humorous  writing  all  those  im- 
pressions and  surprises  which  depend  on  the  use  of  the 
diverse  sense~of  words  The  history,  indeed,  of  many  a 
word  lies  hid  in  its  equivocal  uses ;  and  it  in  no  way  dero- 
gates from  the  dignity  of  the  highest  poetry  to  gain  strength 
and  variety  from  the  ingenious  application  of  the  same 
sounds  to  different  senses,  any  more  than  from  the  contriv- 
ances of  rhythm  or  the  accompaniment  of  imitative  sounds. 
But  when  this  habit  becomes  the  characteristic  of  any  wit, 
it  is  impossible  to  prevent  it  from  degenerating  into  occa- 
sional buffoonery,  and  from  supplying  a  cheap  and  ready 
resource,  whenever  the  true  vein  of  humour  becomes  thin 
or  rare.  Artists  have  been  known  to  have  used  the  left 
hand  in  the  hope  of  checking  the  fatal  facility  which 
practice  had  conferred  on  the  right ;  and  if  Hood  had 
been  able  to  place  under  some  restraint  the  curious  and 
complex  machinery  of  words  and  syllables  which  his  fancy 
was  incessantly  producing,  his  style  would  have  been  a  great 
gainer,  and  much  real  earnestness  of  object,  which  now  lies 
confused  by  the  brilliant  kaleidoscope  of  language,  would 
have  remained  definite  and  clear.  He  was  probably  not 
unconscious  of  this  danger ;  for,  as  he  gained  experience  as 
a  writer,  his  diction  became  more  simple,  and  his  ludicrous 
illustrations  less  frequent.  In  another  annual  called  the 
Gem  appeared  the  poem  on  the  story  of  "  Eugene  Aram," 
which  first  manifested  the  full  extent  of  that  poetical  vigour 
which  seemed  to  advance  just  in  proportion  as  his  physical 
health  declined.  He  started  a  magazine  in  his  own  name, 
for  which  he  secured  the  assistance  of  many  literary  men  of 
reputation  and  authority,  but  which  was  mainly  sustained 
by  his  own  intellectual  activity.  From  a  sick-bed,  from 
which  he  never  rose,  he  conducted  this  work  with  surprising 
energy,  and  there  composed  those  poems,  too  few  iu  number, 
but  immortal  in  the  English  language,  such  as  the  "  Song 
of  the  Shirt,"  the  "  Bridge  of  Sighs,"  and  the  "  Song  of  the 
Labourer,"  which  seized  the  deep  human  interests  of  tht 
time,  and  transported  them  from  the  ground  of  social  philo- 
sophy into  the  loftier  domain  of  the  imagination.  They 
are  no  clamorous  expres3iou.s  of  angei  al,  tie  discrepancies 
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find  contrasts  of  humanity,  but  plain,  solemn  pictures  of 
conditions  of  life,  wliich  neither  the  politician  nor  the 
moralist  can  deny  to  exist,  and  which  they  are  imperatively 
called  upon  to  remedy.  Woman,  in  her  wasted  life,  in  her 
hurried  deatli.  here  stands  appealing  to  the  society  that 
degrades  her,  witli  a  combination  of  eloquence  and  poetry, 
of  forms  of  art  at  once  instantaneous  and  permanent,  and 
Vrith  a  metrical  energy  and  variety  of  which  perhaps  our 
language  alone  is  capable.  Prolonged  illness  brought  on 
itraiteued  circumstances ;  and  application  was  made  to 
Sir  Robert  Peel  to  place  Hood's  name  on  the  pension  list 
With  which  the  British  state  so  moderately  rewards  the 
hational  services  of  literary  mea  This  was  done  readily 
and  without  delay,  and  the  pension  was  continued  to  his 
Wife  and  family  after  his  death,  which  occurred  on  the  3d 
of  May  1845.  Nine  years  after,  a  monument,  raised  by 
public  s  Ascription,  in  the  cemetery  of  Kensal  Green,  was 
inaugurated  by  Mr  Monckton  Milnes  (Lord  Houghton)  with 
a  concourse  of  spectators  that  showed  how  well  the  memory 
of  the  poet  stood  the  test  of  time.  Artisans  came  from  a 
great  distance  to  view  and  honour  the  image  of  the  popular 
writer  whose  best  efforts  had  been  dedicated  to  the  cause 
ind  the  sufferings  of  the  workers  of  the  world  ;  and  literary 
inen  of  all  opinions  gathered  round  the  grave  of  one  of 
their  brethren  whose  writings  were  at  once  the  delight  of 
every  boy  and  the  instruction  of  every  man  who  read 
them.  Happy  the  humorist  whose  works  and  life  are  an 
illustration  of  the  great  moral  truth  that  the  sense  of 
humour  is  the  just  balance  of  all  the  faculties  of  man,  the 
best  security  against  the  pride  of  knowledge  and  the  con- 
ceits of  the  imagination,  the  strongest  inducement  to  submit 
with  a  wise  and  pious  patience  to  the  vicissitudes  of  human 
existence.  This  was  the  lesson  that  Thomas  Hood  left 
behind  him,  and  which  his  countrymen  will  not  easily 
forget.  (h.) 

HOOD,  Tom  (1835-1874),  son  of  Thomas  Hood,  and 
the  inheritor  of  similar  though  less  brilliant  literary  talents, 
was  born  at  Lake  House,  Wanstead,  January  19,  1835. 
After  attending  University  College  School  and  Louth 
Grammar  School  he  entered  Pembroke  College,  Oxford, 
where  he  passed  all  the  examinations  for  the  degree  of 
B.A.,  but  did  not  graduate.  At  Oxford  he  also  wrote  his 
first  work.  Pen  and  Pencil  Pictures,  which  appeared  in 
1854-55.  This  was  followed  in  1861  by  The  Daughters  of 
King  Daker,  and  other  Poems,  after  which  he  published  a 
number  of  amusing  books  for  children.  His  serious  novels 
were  not  so  successful,  and  are  now  almost  wholly  forgotten. 
He  also  wielded  the  pencil  with  considerable  facility,  among 
his  illustrations  being  those  of  several  of  his  father's  comic 
verses.  Having  become  editor  of  the  comic  paper  Fun  in 
1865,  he  succeeded  in  acquiring  for  it  a  wide  popularity, 
principally  as  a  depictor  of  the  humours  and  eccentricities 
of  middleclass  life.  Privately  his  lightsomcness,  geniality, 
&nd  sincere  friendliness  secured  him  the  affection  and  esteem 
of  his  wide  circle  of  acquaintance.  He  died  20th  Nov- 
ember 1874. 

HOOD,  S.UiiuEL  Hood,  FmsT  Viscount  (1724-1816), 
English  admiral,  was  born  in  1724  at  Butleigh  in  Somer- 
setshire, where  his  father  was  rector.  Entering  the  navy  at 
sixteen  years  of  age,  he  quickly  obtained  promotion,  becom- 
ing lieutenant  in  1746  and  commander  in  1754.  In  1757 
he  captured  a  French  ship  of  equal  size  with  his  own,  and 
in  1 759  he  repeated  the  achievement.  After  holding  succes- 
sively the  appointments  of  chief  commander  of  the  Boston 
naval  station  and  commissioner  of  the  dockyards  at  Ports- 
mouth, he  was  in  1780  promoted  to  the  rank  of  rear- 
admiral,  and  sent  to  co-operate  with  Sir  George  Rodney  in 
the  West  Indies,  where  he  fought  some  indecisive  actions 
with  the  Comte  de  Grasse.  In  July  of  the  following  year 
lie  succeeded  Rodney  in  the  supreme  command,  shortly 


after  which  the  fleet  set  sail  for  America.  Although  io 
January  1782  Hood  failed  to  hold  the  island  of  St  Chris, 
topher's  against  the  superior  forces  of  the  French,  he 
succeeded  in  very  difficult  circumstances  in  preserving  his 
lleet  intact  until  the  arrival  of  Rodney,  when  he  so  dis- 
tinguished himself  in  the  action  of  the  9th  April  and  the 
more  important  one  of  the  12th,  that  for  his  services  he 
was  created  a  peer  of  Ireland  with  the  title  of  Baron 
Hood  of  Catherington.  On  Rodney's  return  home  he  was 
again  promoted  to  the  chief  command,  which  he  held 
till  peace  was  proclaimed  in  1783.  In  1784  Lord  Hood 
successfully  opposed  Charles  Fox  as  parliamentary  candi- 
date for  Westminster,  and,  though  he  lost  his  teat  on  being 
made  a  lord  of  the  admiralty  in  1788,  he  regained  it  iu 
1790.  On  the  outbreak  of  war  with  France,  after  the 
Revolution,  in  1793,  he  was  appointed  to  the  command 
of  the  fleet  in  the  Mediterranean,  where  he  received  the 
surrender  of  Toulon  from  the  French  royalists.  Before 
evacuating  it  to  Napoleon  on  December  18th,  Hood  burned 
the  arsenal,  and  destroyed  fifteen  sail  of  the  line  besides 
carrying  off  eight.  In  the  following  year  he  succeeded, 
after  a  stubborn  resistance,  in  expelling  the  French  from 
Corsica;  and  after  his  return  home  he  was  in  1796 
appointed  governor  of  Greenwich  Hospital  and  raised  lo  tlie 
English  peerage  with  the  title  of  Viscount  Hood  of  Whitley. 
In  1799  he  was  promoted  to  the  rank  of  admiral,  and  in  1 804 
he  received  the  grand  cross  of  the  bath.  He  died  at  Batli 
27th  June  1816  The  achievements  of  Lord  Hood,  though 
not  of  so  brilliant  a  character  as  those  of  a  Blake  or  a 
Nelson,  were  the  result  of  thorough  seamanship,  and  of  a 
rare  union  of  courage  and  decision  witli  coolness  and 
caution. 

HOOFT,  PlETEE  CORNELISSEN  (1581-1G47),  Dutch 
poet  and  historian,  was  born  at  Amsterdam  on  the  ICth  of 
March  1581.  His  father  was  one  of  the  leading  citizens 
of  Holland,  both  in  politics  and  in  the  patronage  of  letters, 
and  for  some  time  burgomaster  of  Amsterdam.  As  early 
as  1598  the  young  man  was  made  a  member  of  the  charabei 
of  rhetoric  of  the  Eglantine,  and  produced  before  that  body 
his  tragedy  of  Achilles  and  Polyxena,  not  printed  until 
1614.  In  June  1598  he  left  Holland  and  proceeded  to 
Paris,  where  on  the  10th  of  April  1599  he  saw  the  body  of 
Gabrielle  d'Estrces  lying  in  state.  Ho  went  a  few  months 
later  to  Venice,  Florence,  and  Rome.  In  1600  he  proceeded 
to  Naples,  and  during  all  this  Italian  sojourn  lie  made  a 
deep  and  fruitful  study  of  the  best  literature  of  Italy.  In 
July  1600  he  sent  home  to  the  Eglantine  a  very  fine  letter 
in  verse,  which  is  considered  to  mark  an  epoch  in  the 
development  of  Dutch  poetry.  He  returned  through 
Germany,  and  after  an  absence  of  three  years  and  a  half 
found  himself  in  Amsterdam  again  on  the  8th  of  May 
1601.  He  soon  after  brought  out  his  second  tragedy,  tlic 
Ariadne,  in  1602.  In  1605  he  completed  his  beautiful 
pastoral  drama  Granida,  not  published  until  1615.  Ho 
studied  law  at  Leyden  from  1606  to  1609,  and  in  June 
of  the  latter  year  received  from  the  prince  of  Orange  the 
appointment  of  steward  of  Minden,  bailiff  of  Gooiland,  and 
lord  of  Weesp,  a  joint  ofiice  of  great  emolument;  He 
occupied  himself  with  repairing  and  adorning  the  decayed 
castle  of  Minden,  which  was  his  residence  during  the 
remainder  of  his  life.  In  August  1610  he  married  the 
famous  botanist,  Christina  van  Erp.  In  1612  Hooft  pro- 
duced, and  in  1613  printed,  his  national  tragedy  of  Geeraerdt 
van  Velsen,  a  story  of  the  reign  of  Count  Floris  V.  In 
1614  was  performed  at  Coster's  academy  Hooft's  comedy 
of  Ware-nar,  an  adaptation  of  the  Aulularia  of  Plautus, 
first  printed  in  1617.  In  1616  he  wrote  another  tragedy, 
Baeto,  or  the  Origin  of  the  Dutch,  not  printed  until  1626. 
It  was  in  1618  that  ho  abandoned  poetry  for  history,  and 
in  1626  he  published  the  first  of  Lis  great,, proEe.workn-  thd 


H  O  O  — H  O  O 


147 


History  of  Henry  tlie  Great  (Henry  IV.  of  France).  His 
next  production  was  his  Miseries  of  the  Princes  of  the  House 
of  Medici,  printed  in  1638.  In  1642  he  published  the 
masterpiece  of  his  life,  his  Dutch  History,  a  magnificent 
performance,  to  the  perfecting  of  which  he  had  given  fifteen 
years  of  labour.  Hooft  died  on  a  visit  to  Prince  Frederick 
Henry  at  the  Hague  on  the  21st  of  May  1647,  and  was 
buried  in  the  New  Church  at  Amsterdam. 

Hooft  is  one  of  Iho  most  brilliant  figures  that  adorn 
Dutch  literature  at  its  best  period.  He  was  the  first  writer 
to  introduce  a  modern  and  European  tone  into  belles  lottres, 
and  the  first  to  refresh  the  sources  of  native  thought  from 
the  springs  of  antique  and  Kenaitsance  poetry.  His  lyrics 
and  his  pastoral  of  Granida  are  strongly  marked  by  the 
influence  of  Tasso  and  Sannazaro ;  his  later  tragedies  belong 
more  exactly  to  the  familiar  tone  of  his  native  country. 
But  high  as  Hooft  stands  among  the  Dutch  poets,  he  stands 
higher,  he  holds  perhaps  the  highest  place,  among  vfriters 
of  Dutch  prose.  His  historical  style  has  won  the  warmest 
eulogy  from  so  temperate  a  critic  as  Motley,  and  his  letters 
are  the  most  charming  ever  published  in  the  Dutch  language. 
After  Vondel,  he  may  on  the  whole  be  considered  the  most 
considerable  author  that  Holland  has  produced, 

Hooft's  poetical  and  dramatic  works  were  collected  in  two  volumes, 
1871, 1875,  by  P.  Leendertz.    Many  editions  exist  of  his  prose  works. 

HOOGEVEEN  {i.e..  High  Fen  or  Moor),  a  village  and 
commune  of  the  Netherlands  in  the  province  of  Drenthe, 
about  12  miles  north-east  of  Meppel  on  the  railway  opened 
in  1870  between  that  town  and  G-roningen.  The  village 
contains  a  Reformed  church,  erected  in  1652  and  restored 
in  1766  and  1801,  a  small  but  handsome  synagogue,  a 
poorhouse  dating  from  1810,  and  a  library  belonging  to 
the  local  branch  of  the  society  Tot  nut  van  't  Algemeen; 
and  among  the  industrial  establishments  of  the  commune 
are  timber  yards,  sail  factories,  block  factories,  tanneries, 
brick-works,  gin  distilleries,  and  breweries.  Hoogeveen 
was  founded  in  1625  by  Baron  van  Eichten,  and  in  the 
following  year  it  was  erected  into  a  lordship  which  lasted 
till  1795.  The  population  of  the  commune,  which  was 
7339  in  1840,  had  risen  to  10,763  in  1874. 

HOOGHLY,  or  HuglI.  The  Hooghly  river  is  the  most 
westerly  and  commercially  the  most  important  channel  by 
which  the  Ganges  enters  the  Bay  of  Bengal.  It  takes  its 
distinctive  name  near  the  town  of  Sdntipur,  about  120  miles 
from  the  sea.  The  stream  now  known  as  the  Hooghly  re- 
presents three  western  deltaic  distributaries  of  the  Ganges 
— viz.,  (1)  the  Bhdgirathf,  (2)  the  Jalangi,  and  (3)  part  of 
the  Mitdbhdngd.  The  Bhigirathf  and  Jalangi  unite  at 
NadiyA,  above  the  point  of  their  junction  with  the  lower 
waters  of  the  MdtdbhdngA,  which  has  taken  the  name  of  the 
Cliurnf  before  the  point  of  junction  and  thrown  out  new 
distributaries  of  its  own.  These  three  western  distributaries 
are  known  as  "The  Nadiyi  Rivers,"'  and  are  important, 
not  only  as  great  highways  for  internal  traffic,  but  also  as 
the  headwaters  of  the  Hooghly.  Like  other  deltaic  distribu- 
taries, they  are  subject  to  sudden  changes  in  their  channels, 
and  to  constant  silting  Tip.  The  supervising  and  keeping 
open  of  the  Nadiyd  rivers  has,  therefore,  formed  one  of  the 
great  tasks  of  fluvial  engineering  in  Bengal  Proceeding 
south  from  Sdntipur,  with  a  twist  to  the  east,  the  Hooghly 
river  divides  Murshiddbid  from  Hooghly  district,  until  it 
touches  the  district  of  the  Twenty-Four  Pargands  in  22°  57' 
30'  N.  lat.  and  SB"  27'  15'  K  long.  It  then  proceeds 
almost  due  south  to  Calcutta,  next  twists  to  the  south-west, 
and  finally  turns  south,  entering  the  Bay  of  Bengal  in  21° 
41'  N.  lat.  and  88°  E.  long. 

In  the  40  miles  of  its  course  that  are  above  Calcutta, 
the  channels  of  the  Hooghly  are  under  no  supervision, 
and  the  result  is  that  they  have  silted  up  and  shifted  to 
•uch  an  extent  as  to  be  no  longer  navigable  for  sea-going 


ships.  Yet  it  was  upon  this  upper  section  that  all  the 
famous  ports  of  Bengal  lay  in  olden  times.  From  Calcutta 
to  the  sea  (about  80  miles)  the  river  is  a  record  of  engineer- 
ing improvement  and  success.  A  minute  supervision, 
with  steady  dredging  and  constant  readjustment  of  buoys, 
now  renders  it  a  safe  waterway  to  Calcutta  for  ships  of 
the  largest  tonnage.  Much  attention  has  also  been  paid  to 
the  port  of  Calcutta.  For  its  trade,  shipping,  and  adminis- 
tration, see  Caxcutta. 

Tlie  tide  runs  rapidly  on  the  Hooghly,  and  produces  a  rcmarkabla 
example  of  the  fluvial  phenomenon  known  as  a  "bore."  ThiJ  con- 
sists of  the  headwavo  of  tlie  advancing  tide,  hemmed  in  where  tha 
estuary  narrows  suddenly  into  tlie  river,  and  olten  vxccds  7  feet 
in  height.  It  is  felt  as  high  np  as  Calcutta,  and  frequently  sinks 
small  boats  or  dashes  them  to  pieces  ou  the  bank.  The  dill'ercnce 
from  the  lowest  point  of  low-water  in  the  dry  Ec.a.son  to  the  highest 
point  of  high-water  in  tho  rains  is  reported  at  20  feet  10  inches. 
The  greatest  mean  rise  of  tide,  about  16  feet,  takes  place  in  March, 
April,  or  May, — with  a  declining  range  during  the  rainy  season  to 
a  mean  of  10  feet,  and  a  minimum  during  freshets  of  3  feet  6 
inches.  The  Bceneiy  on  the  banks  of  the  Hooghly  varies  greatly. 
The  sea  approach  presents  nothing  to  view  but  sandbanks,  succeeded 
by  mean-looking  mud  formations  covered  with  coarse  grass.  As  the 
river  narrows,  however,  the  country  improves.  Trees  and  rice  fields 
and  villages  are  common,  and  at  length  a  section  is  reached  where 
the  banks  are  high,  and  lined  with  hamlets  buried  under  evergreen 
groves.  Then  come  long  tiers  of  shipping,  with  the  stately  painted 
mansions  of  Garden  Reach  on  the  margin  in  the  foreground,  tho 
fort  rising  from  the  great  plain  on  the  bank  higher  up,  and  the 
domes,  steeples,  and  noble  public  buildings  of  Calcutta  beyond, — 
all  gradually  unfolding  their  beauties  in  a  long  panorama. 

HOOGHLY,  aBritish  district  in  the  lieutenant-governor- 
ship of  Bengal,  lying  between  22°  J  3'  45"  and  23°  13'  15" 
N.  lat,  and  between  87°  47'  and  88°  33'  E.  long.  The  area, 
including  the  magistracy  of  Howrah,  amounted  in  1878 
to  1467  square  miles.  It  forms  the  south-eastern  portion 
of  the  Bardwdn  division,  and  is  bounded  N.  by  the  district 
of  Bardwdn,  E.  by  the  Hooghly  river,  separating  it  from  the 
districts  of  Nadiyd  and  the  Twenty- Four  Pargands ;  S.  by 
the  Riipndrdyan,  separating  it  from  Midnapur;  and  W.  by 
the  same  river,  separating  it  from  Midnapur,  and  by 
Bardwdn  district. 

The  district  is  flat,  with  a  gradual  ascent  to  the  north 
and  north-west.  The  scenery  along  the  high-lying  bank 
of  the  Hooghly  has  a  quiet  beauty  of  its  own,  presenting  the 
appearance  of  a  connected  series  of  orchards  and  gardens, 
interspersed  with  factories,  villages,  and  temples.  The 
principal  rivers  are  the  Hooghly,  the  Ddmodar,  and  the 
Riipndrdyan.  The  Ddmodar  is  the  only  large  river  which 
intersects  the  district.  As  in  other  deltaic  districts,  the 
highest  land  lies  nearest  the  rivers,  and  the  lowest  levels  are 
found  midway  between  two  streams.  There  are  in  con- 
sequence considerable  marshes  both  between  the  Hooghly 
and  the  Damodar  and  between  the  latter  river  and  the 
Riipndrdyan. 

The  first  regular  census  of  the  district  ^872)  showed  a  population 
of  1,438,556  persons,  of  whom  722,856  were  males  and  765,700 
females.  Of  these  813  were  Non-Asiatics,  the  great  majority  of 
them  Europeans,  and  557  were  of  mi.\ed  races  (Eurasians).  The 
Hindus  numbered  1,186,435  ;  Mahometans,  299,025  ;  and  the 
ChiTstiaa  community,  2583.  Seven  municipalities  contain  a  popu- 
lation of  over  5000  each,  viz.,  Howrah,  97,784  ;  Hooghly  and 
Chinsurah  given  as  one  town,  34,761  ;  Serampur,  24,448 ; 
Baidyabati,  13,332  ;  Bansbdria,  7861  ;  Bhadreswar,  7417  ;  and 
Kotrang,  6811.  Howrah  (q.v.)  is  the  largest  and  most  important 
town  in  the  district.  Amongst  other  places  of  interest  are — 
Tribeni,  a  place  of  great  sanctity,  and  the  scene  of  many  religious 
gatherings  ;  Panduah,  now  a  small  village,  but  in  ancient  times 
the  fortified  seat  of  a  Hindu  raja  ;  Tarakeswar,  a  village  containing 
a  largo  and  richly  endowed  shrine  of  great  holiness,  visited  at  all 
times  of  the  year  by  crowds  of  pilgrims.  The  total  revenue  in 
1870-71  was  £239,452,  and  the  e.'tpenditure  £84,989.  In  1870 
there  were  16  magisterial  and  35  civil  and  revenue  courts,  with  8 
covenanted  English  officers.  The  regular  police  force  of  Hooghly 
and  Howrah  consisted  (1871)  of  1140  men,  maintained  at  a  cost  of 
£20,726.  There  was  also  in  1870  a  municipal  fore  (exclusive  of 
Howrah)  of  683  men,  costing  £4475,  and  a  rural  police  of  7068  men, 
costing  £17,856.     The  number  of  GoTeminent-aided  schools  m 
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1377-78  WAS  625.  attended  by  22,666  pupila  The  principal  eJnca- 
tionil  inilitution  in  the  district  is  the  Hooghly  College,  attended  in 
J87'^  ly  3142  students,  on  which  the  exi^nditure  was  £5143. 

Rico  forms  the  etaplo  crop  of  the  district,  occupying  about 
thirtocn-sixU'enths  of  the  cultivated  area;  the  other  cereals  are 
Imili'y.  wheat,  aiid  Indian  corn.  The  other  cropa  consist  of  pease, 
jiulscs,  oil-s^iids,  vegetables,  jute,  hemp,  cotton,  sugar-cane,  indigo, 
mulberry,  tobacco,  and  /xIk.  Blights  occasionally  fisit  Hooghly 
end  Howr.ih,  but  they  have  not  affected  any  crop  throughout  the 
entire  district.  An  exceptional  case  was  that  of  the  "  Bombay 
sugar-c.iuc,'  which  was  totally  destroyed  by  blight  in  1860. 
Dronglitf^  caused  by  deficiency  of  rainfall  sometimes  occur,  but  not 
to  any  serious  extent.  Floods  are  rare.  The  trade  of  the  district 
is  cliiedy  earrjed  on  by  means  of  permanent  markets.  The  prin- 
cipal exports  are — fine  rice,  silk,  indigo,  jute,  cotton  cloth,  and 
■vegetables ;  the  chief  imports  are  common  rice,  English  piece 
goods,  lime,  tiipber,  &c.  Tho  chief  manufactures  are  silk  and 
cotton.  In  1870  there  were  400  miles  of  road  in  Hooghly  district, 
maintained  at  a  cost  of  £4000.  The  East  Indian  Railway  h.is  its 
principal  terminus  at  Howrah,  and  riinfi  through  the  district  for 
about  45  miles  ;  there  are  10  stations  in  the  district  There  are 
e\x  canals  in  Hooghly  district  used  for  water-carriage,  of  a  total 
length  of  33  miles. 

The  climate  docs  not  differ  from  that  of  Lower  Bengal  generally, 
^he  average  maximum  temperature  is  92°  F. ,  the  minimum  08°  F. , 
and  the  average  annual  rainfall  about  70  indies.  The  diseases 
of  the  district  are  fever,  cholera,  dysentery,  kc  An  epidemic 
malarious  fever  has  raged  at  intervals,  and  is  said  to  have  carried 
elf  more  than  half  the  population  and  to  have  almost  depopulated 
certain  villages.     There  are  7  hospitals  and  dispensaries. 

From  an  historical  point  of  view  the  district  possesses  as  much 
Interest  as  any  in  Bengal,  or  indeed  in  India.  In  tho  early  period 
of  the  Mahometan  rule  Satgaon  was  the  scat  of  the  governors  of 
Lower  Bengal  and  a  mint  town.  It  was  also  a  place  of  great  com- 
mercial importance.  In  consequence  of  the  silting  up  of  the 
Saraswati,  the  rive?  on  which  Satgaon  was  situated,  the  town  be- 
came iuacce.saible  to  large  ships,  and  the  Portuguese  moved  to 
Hooghly.  In  1632  tho  latter  place,  having  been  taken  from  the 
Portuguese  by  the  Mahometans,  was  made  the  royal  port  of  Bengal ; 
and  all  the  public  offices  and  records  were  withdrawn  Irom  Satgaon, 
which  rapidly  fell  into  decay.  In  1640  tho  East  India  Company 
established  a  factory  at  Hooghly.  This  was  the  first  English  settle- 
ment in  Lower  Bengal.  In  1685,  a  dispute  having  taken  place 
between  the  English  factors  and  the  nawab  of  bengal,  the  town 
was  bombarded  and  burned  to  the  ground.  This  was  not  the  first 
time  that  Hooghly  had  been  the  scene  of  a  struggle  deciding  the 
fate  of  a  European  power  in  Indi.a.  In  1629,  when  held  by  the 
Portuguese,  it  was  besieged  for  three  montlis  and  a  half  by  a  large 
JIahometan  force  sent  by  the  emperor  Shah  Jahiln.  The  place  was 
carried  by  storm  ;  more  than  1000  Portuguese  were  killed,  upwards 
of  4000  prisoners  taken,  and  of  300  vessels  only  3  escaped.  But 
Hooghly  district  possesses  historical  interest  for  other  European 
nations  besides  England  and  Portugal.  The  Dutch  established 
themselves  at  Chinsurah  in  tlic  17th  ccutury,  and  held  the  place  till 
1 S25,  when  it  was  ceded  to  Great  Biitain  in  exchange  for  the  island 
of  Jav.a.  The  Danes  settled  at  Scrampur,  where  they  remained 
till  1825,  when  all  Danish  possessions  iu  India  were  trannfciTcd  to 
the  East  India  Company.  Chandarnagar  became  a  French  settle- 
ment in  1683.  The  English  captured  tliis  town  twice,  but  since 
1816  it  has  remained  in  the  possession  of  tlio  Freucli. 

Hooghly,  the  administrative  headquarters  of  the  above 
district,  is  a  town  situated  on  the  right  or  west  bank  of  the 
Hooghly,  22°  54'  44"  N.  lat.  and  88°  2G'  28"  E.  long. 
Hooghly  and  Chinsurah  form  one  municipality,  and  the 
two  towns  were  treated  as  one  in  the  enumeration  of 
1872.  Population,  34,761,  viz.,  17,114  males  and  17,C47 
females: — Hindus,  27,429;  Mahometans, 6952;  Christians, 
328 ;  "  others,"  52.  Hooghly  is  a  station  on  the  East 
Indian  Railway,  25  miles  from  Calcutta.  The  principal 
building  is  a  handsome  "  imAmbiri,"  constructed  out  of 
funds  which  had  accumulated  from  an  endowment  origin- 
ally left  for  the  purpose  by  a  wealthy  ShiA  gentleman, 
Muhammad  Mohsin.  The  town  is  said  to  have  been 
founded  by  the  Portuguese  in  1537,  on  the  decay  of 
SiltgAon,  the  royal  port  of  Bengal  Upon  establishing 
themselves  they  built  a  fort  at  a  place  called  Gholghut 
(close  to  the  present  Jail),  vestiges  of  which  are  still  visible 
in  the  bed  of  the  river.  This  fort  gradually  grew  into  the 
town  and  port  of  Hooghly.  (w.  w.  n.) 

HOOGSTRATEN,  Samuel  Dirksz  tan,  was  born,  it  is 
raid,  in  1627  <it  the  He^ue  and  died  at  DorK  October  19. 


1C78.  This  artist,  wlio  was  first  a'pupil  of  Lis  father, 
lived  at  the  Hague  and  at  Dort  till  about  1640,  when  on 
the  death  of  Dirk  Hoogstraten  lie  changed  his  residence  to 
Amsterdam  and  entered  the  school  of  Rembrandt.  A 
short  time  afterwards  he  started  as  a  master  and  painter  oi 
portraits,  set  out  on  a  round  of  travels  which  took  him 
(1651)  to  Vienna,  Rome,  and  London,  and  finally  retired 
to  Dort,  where  he  married  in  1656,  and  held  an  appoint- 
ment as  "provost  of  the  mint."  Hoogstraten's  works  are 
scarce  ;  but  a  sufficient  number  of  them  has  been  preserved 
to  show  that  he  strove  to  imitate  different  styles  at  different 
times.  In  a  portrait  dated  1645  in  the  Lichtensteid 
collection  at  Vienna  he  imitates  Rembrandt ;  and  he  con- 
tinues in  this  vein  as  late  as  1653,  T\hen  he  produced  thaj 
wonderful  figure  of  a  Jew  looking  out  of  a  casement,  whick 
is  one  of  tho  most  characteristic  examples  of  his  manner  in 
the  Belvedere  at  Vienna.  A  view  of  the  Vienna  Hofburg, 
dated  1652,  in  the  same  gallery  displays  his  skill  as  a 
painter  of  architecture,  -whilst  in  a  piece  at  the  Hague  re- 
presenting a  Lady  Reading  a  Letter  as  she  crosses  a  Court- 
yard, or  a  Lady  Consulting  a  Doctor,  iu  the  Van  der  Hoop 
Museum  at  Amsterdam,  he  imitates  De  Hooch.  One  of  his 
latest  works  is  a  portrait  of  Malhys  van  den  Brouck,  dated 
1670,  in  the  gallery  of  Amsterdam.  The  scarcity  of 
Hoogstraten's  pictures  is  probably  due  to  his  versatility. 
Besides  directing  a  mint,  he  devoted  some  time  to  literary 
labours,  wrote  a  book  on  the  theory  of  painting,  and 
composed  sonnets  and  a  tragedy.  We  are  indebted  t« 
him  for  some  of  the  familiar  sayings  of  Rembrandt.  He 
was  an  etcher  too,  and  some  of  his  plates  are  still  pre-  ^, 
served.  His  portrait  engraved  by  himself  at  the  age  of  fl| 
fifty  still  exists.  t| 

HOOK,  Theodore  Edward  (1788-1841),  novelist, 
dramatist,  and  improvisatore,  was  born  in  London  22d 
September  178^.  At  Harrow  he  received  but  a  scant 
education,  and  although  he  subsequently  matriculated  at 
Oxford  he  neveractually  resided  at  the  university.  Indeed 
he  seems  to  have  abandoncjl  all  thought  of  serious  study 
about  1802,  on  the  death  of  his  mother,  jiee  Madden, 
a  lady  of  singular  beauty  and  ability.  The  father,  James 
Hook,  a  composer  of  some  distinction,  took  great  delight 
in  exhibiting  tho  extraordinary  musical  and  metrical  gifts 
of  the  strii)ling,  and  before  many  months  the  precocious 
Theodore  had  become  "  the  little  pet  lion  of  the  green 
room."  At  the  ago  of  sixteen  he  scored  a  dramatic  success 
with  The  Soldier's  Retarn,  a  comic  opera,  and  this  ha 
rapidly  followed  up  with  a  series  of  over  a  dozen  sparkling 
ventures,  the  instant  popularity  of  which  was  hardly] 
dependent  on  the  inimitable  acting  of  Listen  and  MathewsJ 
But  an  overweening  love  of  society  withheld  Hook  from  a 
lucrative  career  as  a  dramatic  author,  and  for  some  ten  of 
the  best  years  of  his  life  he  gave  himself  up  to  the  pleasures 
of  the  town,  winning  a  foremost  place  in  the  world  of 
fashion  by  his  matchless  powers  of  improvisation  and 
mimicry,  and  startling  the  public  by  the  audacity  of  hia 
practical  jokes.  His  unique  gift  of  impromptu  minstrelsy 
"  mystified  "  Sheridan,  astonished  Coleridge,  and  eventually 
charmed  the  Prince  Regent  into  a  declaration  that  "some- 
thing must  be  done  for  Hook."  The  prince  was  as  good  as 
his  word,  and  the  victim  of  social  success  was  appointed 
accountant-general  and  treasurer  of  the  Mauritius  with  a 
salary  of  £2000  a  year.  For  five  delightful  years  Hook 
was  tho  life  and  soul  of  the  island,  but  in  l817,  a  serious 
deficiency  having  been  discovered  in  the  treasury  accounts, 
he  was  arrested  and  brought  to  England  on  a  criminal 
charge.  It  transpired  that  a  sura  of  about  £12,000  had 
been  abstracted  by  a  deputy  official,  and  for  this  amount 
Hook  was  held  responsible. 

During  the  tardy  scrutiny  of  tho  audit  board  he  lived 
obscurelv  and  maintained  himself  by  writing  for  magazines 
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»Dd  newspapers.  In  1820  be  launched  the  John  Bull,  tlio 
champion  of  high  Toryism  and  the  virulent  detractor  of 
Qaeen  Caroline.  Witty,  incbive  criticism  and  pitiless 
invective  secured  a  large  circulation  for  the  newspaper, 
and  from  this  source  alone  Hrok  derived,  for  the  first  year 
at  least,  an  income  of  £2000.  In  the  midst  of  his  labours, 
however,  he  was  arrested  for  the  second  time  on  account 
of  his  debt  to  the  state,  which  he  made  no  effort  to  defray. 
Confined  for  eight  months  in  a  sponging-housc,  he  issued 
thence  the  first  series  of  his  lively  Sayings  and  Doings  (3d 
series,  1 828).  On  his  liberation  he  continued  to  work  with 
liis  pen  indefatigably,  pouring  forth  in  the  remaining 
twenty-three  years  of  his  life  no  fcT\er  than  thirty-eight 
volumes,  besides  numberless  articles,  squibs,  and  sketches. 
His  novels  are  not  works  of  enduring  interest,  but  they  are 
saved  from  mediocrity  by  frequent  passages  of  racy  narra- 
tive and  vivid  portraiture.  The  best  are  Maxwell  (1830), 
Love  and  Pride  (1833),  the  autobiograi>hic  Gilbert  Giirney 
(1835),  Jack  Brag  (1837),  Guniey  Married  (1839),  and 
Peregrine  Bunce  (1841).  Incessant  work  had  already 
begun  to  tell  on  his  health,  when  Hook  returned  to  his 
old  social  habits,  and  a  prolonged  attempt  to  combine 
industry  and  dissipation  resulted  in  the  sad  confession  that 
he  was  "  done  up  in  purse,  in  mind,  and  in  body  too  at 
last."  Ho  died  24th  August  1841.  His  writings  in  great 
part  are  of  a  purely  ephemeral  character;  the  less  transient, 
touched  though  they  be  with  a  sparkling  fancy,  have  long 
eincB  passed  out  of  favour ;  while  the  greatest  triumphs  of 
ihe  iniprovisatore  may  be  &aid  to  have  been  writ  in  wine. 
Patting  aside,  however,  his  claim  to  literary  greatness, 
Jlook  will  be  remembered  as  one  of  the  most  brilliant, 
genial,  and  original  figures  of  Georgian  times. 
.  Seo  Lockhart's  BingrapMc  Sickh  (1852),  and  the  Eev.  E.  H.  D. 
Barhdiu's  Life  and  Jicmains  (3d  cd.,  1877). 

HOOK,  Walter  Fahquhae  (1708-1875),  eon  of  the 
Rev.  Dr  James  Hook,  dean  of  Worcester,  and  nephew  o' 
the  witty  Theodore,  was  born  in  London,'13th  March  1791 
Educated  at  Tiverton  and  Winchester,  he  graduated  at 
Oxford  (Christ-  Church)  in  1821,  and  "ifter  holding  an 
incumbency  in  Coventry,  1829-37,  and  in  Leeds,  1837-50, 
was  nominated  dean  of  Chichester  by  Lord  Derby.  Ho 
had  received  the  degree  of  D.D.  in  1837.  His  friendship 
towards  the  Tractarians  exposed  him  to  considerable  per- 
secution, but  his  simple  manly  character  and  zealous 
devotion  to  parochial  work  gained  hirri  the  support  oC 
widely  divergent  classes.  Throughout  life  he  held  steadily 
by  sober  high-church  principles,  and  the  earnest,  elevated 
tone  of  his  mind  is  exemplified  in  such  sermons  as  "  Hear 
the  Church ! "  which  was  preached  before  the  court  in 
1837,  and  subsequently  passed  through  many  large  edi- 
tions. The  vigorous  practical  turn  of  his  Christianity  is 
attested  by  the  erection  in  the  parish  of  Leeds,  during  his 
incumbency,  of  21  new  churches,  62  parsonages,  and  over 
€0  schools,  in  addition  to  the  rebuilding  of  the  parish 
•hurch  at  a  cost  of  £28,000.  His  literary  works,  which 
are  numerous,  attain  the  limit  of  their  design  in  advancing 
some  incidental  plea  or  in  contributing  to  the  student's  re- 
sources. The  principal  are  An  Ecclesiastical  Biography, 
tontaining  the  Lives  of  Ancient  Fathers  and  Modern  Divines 
(8  vols.,  1645-52),  A  Church  Dictionary  (8th  ed.,  1859), 
The  Means  of  Rendering  more  Effectual  the  Education  of  the 
People  (10th  ed.,  1851),  The  Cross  of  Christ  (1873),  The 
Church  and  its  Ordinances  (sermons,  4  vols.,  1876),  and 
Lives  of  the  Archbishops  of  Canterbury  (12  vols.,  1860-76). 
He  died  20th  October  1875.  A  memorial  church  has  been 
erected  in  his  honour  at  Leeds;  it  is  a  13th  century 
Gothic  structure,  designed  b^  Sir  G.  G.  Scott  (cost 
£25,000),  and  was  consecrated  29th  January  1830. 

See  Life  and  Leilas  of  Dean  Eool:  ty  his  eon-in-law,  W.  E.  W. 
Mephens  (2  vols.,  1878),  and  I>arislt  Sermons  (187!l). 


HOOKE,  KoBEET  (lG35-iro3),  an  original  and  ingeni-' 
ous  experimental  philosopher,  was  bom  at  Freshwate'r,  in 
the  Isle  of  Wight,  July  18,  1635.  His  father,  who  was 
minister  of  the  parish,  destined  him  for  the  church ;  but 
his  constitutional  ill-health  precluded  study,  and  threw  him 
instead  on  the  resources  afforded  by  his  precocious  mechani- 
cal genius.  From  the  workshop  of  Sir  Peter  Lely,  where 
he  waa  placed  after  iiis  father's  death  in  1648,  he  was 
transferred  to  the  house  of  Dr  Busby,  master  of  West- 
minster School ;  and  there  his  education  progressed  with 
surprising  rapidity  both  in  its  classical  and  mathematical 
branches.  In  1C53  he  entered  Christ  Church,  Oxford,  aa 
servitor;  and  ten  years  later  ho  took  his  M.A.  degree  by 
special  recommendation  of  Lord  Clarendon,  then  chancellor 
of  the  university.  After  1655  ho  was  employed  and 
patronized  by  the  Hon.  Robert  Boyle,  who  turned  his  skill 
to  account  in  the  constructi"n  of  his  celebrated  air-pump. 
Ilooke's  inventive  faculty  exercised  itself,  between  1657 
and  1G59,  in  devising  thirty  different  methods  of  flying, 
and  more  profitably  in  regulating  the  movement  of  watches 
by  the  application  of  the  balance  spring.  In  1675  a  lively 
controversy  arose  between  him  and  Huygens  respecting 
their  rival  claims  to  this  ingenious  invention.  The  truth 
seems  to  be  that  tho  original  idea  belonged  to  Hookc,  but 
that  the  coiled  form  of  the  spring,  on  which  its  practical 
utility  depends,  was  due  to  Huygens.  On  the  12th  of 
November  1662  Hooko  was  appointed  curator  of  experi- 
ments to  the  Royal  Society,  and  filled  the  office  with  extra- 
ordinary diligence  and  skill  during  the  remainder  of  his 
life.  In  1664  Sir  John  Cutler  instituted  for  his  benefit  a 
mechanical  lectureship  of  £50  a  year,  and  in  the  following 
year  he  was  nominated  professor  of  geometry  in  Gresham 
College,  where  he  subsequently  resided.  After  the  great 
firo  of  1666  he  constructed  a  model  for  the  rebuilding  of 
the  city,  which  was  highly  approved,  although  the  design 
of  Wren  was  preferred.  During  the  progress  of  the  works, 
however,  Hooke  acted  as  surveyor,  and  accumulated  in  that 
lucrative  employment  a  sum  of  several  thousand  pounds, 
discovered  after  his  death  in  an  old  iron  chest,  which  had 
evidently  lain  unopened  for  above  thirty  years.  He  fulfilled 
the  duties  of  secretary  to  the  Royal  Society  during  five 
years  after  the  death  of  Oldenburg  in  1677,  publishing  in' 
1681-82  the  papers  read  before  that  body  under  the  title 
of  Philosophical  Collections.  A  protracted  controversy  with 
Ilevelius,  in  wliich  Hooke  urged  the  advantages  of  tele- 
Ecopic  over  plain  sights,  brought  him  little  but  discredit. 
His  reasons  were  good  ;  but  his  offensive  stylo  of  argument 
rendered  them  unpalatable  and  himself  unpopular.  Ifany 
circumstances  concurred  to  embitter  the  latter  years  of  his: 
life.  The  death,  in  1CS7,  of  his  niece,  Mrs  Grace  Hooke.^ 
who  had  lived  with  him  for  many  years,  caused  him  deep 
affliction  ;  a  law  suit  with  Sir  John  Cutler  about  bis  salary 
(decided,  however,  in  hia  favour  in  1096)  occasioned  him 
prolonged  anxiety ;  and  the  repeated  anticipation  of  hia 
discoveries  inspired  him  with  a  morbid  jealousy.  Marks 
of  public  respect  were  not  indeed  wanting  to  him.  A 
degree  of  JLD.  was  conferred  on  him  at  Doctors'  Commons, 
December  7,  1691,  and  the  Royal  Society  made  him,  in 
1696,  a  grant  to  enable  him  to  complete  his  philosophical 
inventions.  While  engaged  on  this  task  ho  died,  worn  out 
with  disease  and  toil,  March  3,  1703,  and  was  buried  in 
St  Helen's  Church,  Eishjpsgate  Street 

In  personal  appearanw  Ho«ke  made  but  a  sorry  show. 
His  figure  was  crooked,  his  limbs  shrunken  ;  his  hair  hung 
in  dishevelled  locks  over  his  haggard  countenance.  His 
temper  was  irritable,  his  habits  penurious  and  solitary. 
Ho  waa,  however,  blameless  in  morals,  and  reverent  in 
religion  His  scientific  performances  would  probably  have 
been  more  striking  if  they  had  been  less  varied.  He  origin- 
ated much,  but  perfected  little.      His  optical  investiga- 
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tions  lei  him  to  adopt  In  an  imperfect  form  tlic  undulatory 
theory  of  light,  to  auticipato  the  doctniiD  of  interference. 
and  to  observe,  independcDtly  of  though  subsequently  to 
Grimaldi.  the  phenomenon  of  diffraction  Ho  was  the  first 
to  state  clearly  that  the  motions  of  the  heavenly  bodies  must 
bo  regarded  as  a  mechanical  problem,  and  he  approached 
in  a  remarkabla  rainner  the  discovery  of  universal  gravita- 
tion. Uesuggeitoia  nictbod  of  meteorological  forecasting 
and  a  system  of  telescopic  signalling,  anticipated  Chladni's 
experiment  of  strewing  a  vibrating  bell  with  flour,  investi- 
gated the  nature  of  sounds  and  t'ao  function  of  the  air  in 
respiration  and  combustion,  and  originated  the  idea  of  using 
the  pendulum  as  a  measure  of  gravity. 

His  principal  writings  aro  Micrographia,  1664  :  ^cctioncs  CiUlcri- 
ante,  1674-79  ;  anil  Fosthumuiis  Jf^orks,  containing  a  sketch  of  hia 
"  I'hilosopliicai  Algebra,"  published  by  Waller  in  1705. 

HOOKER,  Joseph  (1814-1879),  American  general,  was 
born  in  Old  Hadley,  Massachusetts,  November  13,  1814. 
He  was  educated  at  the  Military  Academy  at  West  Point, 
1333-37,  and  immediately  commissioned  second  lieutenant 
in  the  1st  Artillery.  In  the  war  with  Mexico  (1846-48) 
he  served  as  aide-de-camp  and  assistant  adjutant-general, 
and  was  breveted  captain,  major,  and  lieutenant-colonel, 
and  commissioned  captain,  for  meritorious  services  in  the 
engagements  at  Monterey,  National  Bridge,  and  Chapultepec. 
He  was  transferred  with  his  regiment  to  California  in 
1849.  In  1853  he  resigned  his  commission  and  bought  a* 
large  farm  near  Sonoma,  which  he  managed  successfully 
till  IB58,  when  he  was  made  superintendent  of  military 
roads  in  Oregon.  Upon  the  opening  of  hostilities  in  the 
civil  war  of  I861-G5,  he  sacrificed  his  fine  estate  and 
offered  his  sword  to  the  Federal  Government.  He  v/as 
commissioned  brigadier-general  of  volunteers.  May  17, 
18C1,  and  major-general  May  5,  1863.  At  Williamsburg, 
May  5th,  he  attacked  a  strong  Confederate  position, 
and  for  nine  hours  maintained  the  fight,  inflicting  and 
sustaining  heavy  loss,  and  winning  the  title  of  "  Fighting 
Joe."  He  was  engaged  at  Fair  Oaks,  June  1st,  and  at 
Malvern  Hill,  July  1st,  and  did  signal  service  at  Charles 
City  Cross  Roads,  June  29th,  when  his  division  aided  in 
holding  a  vital  position  on  the  flank  of  the  Union  Army, 
in  its  noted  "change  of  base."  In  the  campaign  of 
Northern  Virginia,  under  General  Pope,  August  27  to 
September  1,  1862,  he  led  his  division  in  the  actions 
at  Bristoe  Station,  Manassas,  and  Chantilly.  In  the 
Maryland  campaign,  September  G-17  (under  General 
M'Clellan),  lie  commanded  the  first  corps,  and  gallantly 
carried  the  north  pass  of  South  Mount,  opening  the  way 
for  the  advance  of  the  army.  He  opened  the  battle  of 
Antietam  on  the  14th,  and  on  the  following  morning  was 
pitted  against  "  StonewaU  "  Jackson,  at  the  noted  "  corn- 
field," where  he  used  his  artillery  with  terrible  effect,  but 
received  a  painful  wound,  and  was  borne  from  the  field. 
He  was  commissioned  brigadier-general  in  the  United  States 
army  September  20,  18C2,  and  in  the  disastrous  battle  of 
Fredericksburg,  under  Burnside,  he  commanded  the  centre 
grand  division  (3d  and  5th  corps).  He  commanded  the 
army  of  the  Potomac  January  26th  to  June  28th,  1863, 
and,  having  by  a  fine  strategic  movement  thrown  Lis  army 
across  a  turbulent  stream  in  face  of  the  foe,  fought  a  severe 
battle  at  ChancellorsviUe,  where  he  was  seriously  injured ; 
and,  his  army  being  thrown  into  an  unfavourable  position 
by  the  unexpected  giving  way  of  his  right  wing,  he  decided 
to  retire.  He  was  relieved  at  his  own  request,  on  the  28th 
of  June,  with  the  thanks  of  Congress'*  for  skill,  energy, 
and  endurance  "  in  the  beginning  of  the  Gettysburg  cam- 
paign.' He  commanded  the  20th  corps  (11th  and  12th 
corps  consolidated)  in  the  Atlanta  campaign,  winning 
special  distinction  in  the  night  battle  of  Wauhatchie,  and  at 
Lookout  Mountain,  "  tlie  battle  above  the  clouds."    For  a 


hundrc'l  days,  and  until  the  capture  of  Atlanta,  the  noise 
of  battle  scarcely  ceased,  his  corps  doing  signal  service 
at  Mill  Creek,  Resaca,  Now  Hojje  Church,  Pine  Mount, 
Peach  Tree  Creek,  and  the  siege  of  Atlanta  He  was  com- 
missioned brevet-major-general  in  the  United  States  army, 
March  13,  1865,  and  retired  from  active  service  at  his 
own  request,  October  15,  1868.  The  last  years  of  his  life 
were  passed  in  the  neighbourhood  of  New  Vork.  He  died 
at  Garden  City,  Long  Island,  October  31,  1879. 

HOOKER,  Richard  (1553-1600),  author  of  the  Lam 
of  Ecclesiastical  Polity,  was  born  at  Heavitree,  near  the 
city  of  Exeter,  about  the  end  of  1553  or  beginning  of  1554. 
At  school,  not  only  his  facility  in  mastering  his  tasks,  but 
his  intellectual  inquisitiveness  and  his  fiie  moral  qualities, 
attracted  the  special  notice  of  his  teacher,  who  strongly 
recommended  his  parents  to  educate  him  for  the  churchL 
Though  well  connected,  they  were,  however,  somewhat 
straitened  in  their  worldly  circumstances,  and  Hooker 
was  indebted  for  admission  to  the  university  to  his  uncle, 
John  Hooker,  chamberlain  of  Exeter,  and  in  his  day  a 
man  of  some  literary  repute,  who,  besides  giving  him 
an  annual  pension,  induced  Bishop  Jewel  to  become  his 
patron  and  to  bestow  on  him  a  clerk's  place  in  Corpus 
College,  Oxford.  To  this  Hooker  was  admitted  in  1567. 
Bishop  Jewel  died  in  September  1571,  but  Dr  Cole,  presi- 
dent of  the  college,  from  the  strong  interest  he  felt  in  the 
young  man,  on  account  at  once  of  his  character  and  hia 
abilities,  spontaneously  offered  to  take  the  bishop's  place 
as  his  patron ;  and  shortly  afterwards  Hooker,  by  his  own 
labours  as  a  tutor,  became  independent  of  gratuitous  aid. 
Two  of  his  pupils,  and  these  his  favourite  ones,  were  Edwin 
Sandys,  afterwards  author  of  Europce  Specuhim,  and  George 
Cranmer,  grand-nephew  of  the  archbishop.  Hooker's 
reputation  as  a  tutor  soon  became  very  high,  for  he  had 
employed  his  five  years  at  the  university  to  such  good 
purpose  as  not  only  to  have  acquired  great  proficiency  in 
the  learned  languages,  but  to  have  joined  to  this  a  wide 
and  varied  culture  which  had  delivered  him  from  the 
bondage  of  learned  pedantry ;  in  addition  to  which  he  is 
said  to  have  possessed  a  remarkable  talent  for  communicat- 
ing knowledge  in  a  clear,  and  interesting  manner,  and  to 
have  exercised  a  special  influence  over  his  pupils'  intellec- 
tual and  moral  tendencies.  In  December  1573  he  was  elected 
to  a  foundation  in  his  college;  in  July  1577  he  proceeded 
M.A.,  and  in  September  of  the  same  year  he  was  admitted  a 
fellow.  In  1579  he  was  appointed  by  the  chancellor  of 
the  university  to  read  the  public  Hebrew  lecture,  a  duty 
which  he  continued  to  discharge  till  he  left  Oxford.  Not 
long  after  his  admission  into  holy  orders,  about  1581,  he 
was  appointed  to  preach  at  St  Paul's  Cross ;  and,  according 
to  Walton,  he  was  so  kindly  entertained  by  Mrs  Church- 
man, who  kept  the  Shunamite's  house  where  the  preachers 
were  boarded,  that  he  permitted  her  to  choose  him  a  wife, 
"  promising  upon  a  fair  summons  to  return  to  London  and 
accept  of  her  choice."  The  lady  selected  by  her  was  "her 
daughter  Joan,"  who,  says  the  same  authority,  "found  him 
neither  beauty  nor  portion ;  and  for  her  conditions  they 
were  too  like  that  wife's  which  is  by  Solomon  compared  to 
a  dripping  house."  It  is  probable  that  Walton  has  exag- 
gerated the  simplicity  and  passiveness  of  Hooker  in  the 
matter,  but  though,  as  Keble  observes  with  justice,  his 
writings  betray  uncommon  shrewdness  and  quickness  of 
observation,  as  well  as  a  vein  of  keenest  humour,  it  would 
appear  that  either  gratitude  or  some  other  impulse  had  on 
this  occasion  led  his  judgment  astray.  After  his  marriage 
he  was  about  the  end  of  1584  presented  to  the  living  of 
Drayton  Beauchamp  in  Buckinghamshire.  In  the  follow- 
ing year  he  received  a  visit  from  his  two  pupils  Edwin 
Sandys  and  George  Cranmer,  who  found  him  with  the 
Odes  of  Horace  in  his  hand,  tending  the  sheep  while  tha 
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eervant  waa  at  dinner,  after  which,  when  they  on  the  return 
of  the  servant  accompanied  him  to  liis  house,  "  Richard 
was  called  to  rock  the  cradle."  Finding  him  so  engrossed 
by  worldly  and  domestic  cares,  "  they  stayed  but  till  the 
next  morning,"  and,  greatly  grieved  at  his  narrow  circum- 
stances and  unhappy  domestic  condition,  '"left  him  to  the 
company  of  his  wife  Joan." 

The  visit  had,  however,  results  of  the  highest  moment, 
not  only  in  regard  to  the  career  of  Hooker,  but  in  regard 
to  English  literature  and  English  philosophical  thought. 
Sandys  prevailed  on  his  father,  the  archbishop  of  York,  to 
recommend  Hooker  for  presentation  to  the  mastership  of 
the  Temple,  and  Hooker,  though  his  "  wish  was  rather  to 
gain  a  better  country  living,"  having  agreed  after  some 
hesitation  to  become  a  candidate,  the  patent  conferring 
upon  him  the  mastership  was  granted  17th  March  1585, 
The  rival  candidate  was  Walter  Travers,  a  Presbyterian 
and  evening  lecturer  in  the  same  church.     Being  continued 
in   the   lectureship    after   the    appointment   of   Hooker, 
Travers  was  in  the  habit  of  attempting  a  refutation  in 
the  evening  of  what  Hooker  had  spoken  in  the  morning, 
Hooker  again  replying  on  the  following  Sunday  ;  so  it  was 
said  "  the  forenoon  sermon  spake  Canterbury,  the  afternoon 
Geneva."     On  account  of  the  keen  feeling  displayed  by  the 
partisans  of  both.  Archbishop  Whitgift  deemed  it  prudent 
to  prohibit  the  preaching  of  Travers,  whereupon  ho  pre- 
sented a  petition  to  the  council  to  have  the  prohibition 
recalled.     Hooker  published  an  Answer  to  (he  Petition  o/Mr 
Travers,  and  also  printed  several  sermons  bearing  on  special 
points  of  the  controversy  ;  but,  feeling  strongly  the  unsatis- 
factory nature  of  such  an  isolated  and  fragmentary  discus- 
sion of  separate  points,  he  resolved  to  compose  an  elaborate 
and  exhaustive  treatise,  exhibiting  the  fundamental  prin- 
ciples by  which  the  question  in  dispute  must  be  decided. 
It  is  probable  that  the  work  was  begun  in  the  latter  half  of 
158G,  and  he  had  made  considerable  progress  with  it  before, 
with  a  view  to  its  completion,  he  petitioned  Whitgift  to  be 
removed  to  a  country  parsonage,  in  order  that,  as  he  said, 
"I  may  keep  myself  in  peace  and  privacy,  and  behold  God's 
blessing  spring  out  of  my  mother  earth,  and  eat  my  own 
bread  without  oppositions."     His  desire  was   granted  in 
1591  by  a  presentation  to  the  rectory  of  Boscombe  near 
Salisbury.     There  he  completed  the  volume  containing  the 
first  four  of  the    proposed  £ir/ht  Books   of  the    Laws  of 
Ecclesiastical  Polity.     It  was  entered  at  Stationers'  Hall, 
9th  March  1592,  but  was  not  published  till  1593  or  1594. 
In  July  1595  he  was  promoted  by  the  crown  to  the  rectory 
of  Bishopsbourne  near  Canterbury,  where  he  lived  to  see  the 
completion  of  the  fifth  book  in  1597.     In  the  passage  from 
London  to  Gravesend  some  time  in  1600  he  caught  a  severe 
cold  from  which  he  never  recovered,  but,  notwithstanding 
great  weakness  and  constant  suffering,  he  "  was  solicitous  in 
his  study,"  his  one  desire  being  "to  live  to  finish  the  three 
remaining  books  of  Polity."     His  death  took  place  about 
November  of  the  same  year.     A  volume  professing  to  con- 
tain the  sixth  and  eighth  books  of  the  Polity  was  "published 
at  London  in  1648,  but  the  bulk  of  the  sixth  book,  as  has 
been  shown  by  Keble,  is  an  entire  deviation  from  the  sub- 
ject on  which  Hooker  proposed  to  treat,  and  doubtless  the 
genuine  copy,  known  to  have  been  completed,  has  been 
lost.     The  seventh  book,  which  was  published  in  a  new 
edition  of  the  work  by  Gauden  in  1662,  and  the  eighth 
book,  may  be  regarded  as  in  substance  the  composition  of 
Hooker ;  but,  as,  in  addition  to  wanting  his  final  revision, 
they  have  been  very  unskilfully  edited,  if  they  have  not 
been  manipulated  for  theological  purposes,  their  statements 
in  regard  to  doubtful  matters  must  be  received  with  due 
reserve,  and  no  reliance  can  be  placed  on  their  testimony 
where  their  meaning  contradicts  that  of   other  portions 
\i  the  Poliiii. 


The  conception  of  Hooker  in  his  later  years  which  we 
form  from  the  various  accessible  sources  is  that  of  a  person 
of  low  stature  and  not  immediately  impressive  appearance, 
much  bent  by  the  influence  of  sedentary  and  meditative 
habits,  of  quiet  and  retiring  manners,  and  discoloured  in 
complexion  and  worn  and  marked  in  feature  from  the  hard 
mental  toil  which  he  had  expended  on  his  great  work. 
There  seems,  however,  exaggeration  in  Walton's  statement 
as  to  the  meanness  of  his  dress ;  and  Walton  certainly 
misreads  his  character  when  he  portrays  him  as  a  kind  of 
ascetic  mystic.  Though  he  was  unworldly  and  simple  in 
his  desires,  and  engrossed  in  the  purpose  to  which  he  had 
devoted  his  life, — the  "completion  of  the  Polity" — bis 
writings  indicate  that  he  possessed  a  cheerful  and  healthy 
disposition,  and  that  he  was  capable  of  discovering  enjoy- 
ment in  everyday  pleasures,  and  of  appreciating  human  life 
and  character  in  a  wide  variety  of  aspects.  He  seems  to  have 
had  a  special  delight  in  outward  nature — as  he  expressed  it, 
he  loved  "  to  see  God's  blessing  spring  out  of  his  mother 
earth ; "  and  he  spent  much  of  his  spare  time  in  visiting 
his  parishioners,  his  deference  towards  them,  if  excessive, 
being  yet  mingled  with  a  grave  dignity  which  ren- 
dered unwarrantable  liberties  impossible.  As  a  preacher, 
though  singularly  devoid  of  the  qualities  which  win  the 
applause  of  the  multitude,  he  always  excited  the  interest 
of  tho  more  intelligent,  the  breadth  and  finely  balanced 
wisdom  of  his  thoughts  and  the  fascination  of  his  composi- 
tion greatly  modifying  the  impression  produced  by  Ma 
weak  voice  and  ineffective  manner.  Partly,  doubtless,  on 
account  of  his  dimsightedness,  he  never  removed  his  eye 
from  his  manuscript,  and,  according  to  Fuller,  "he  maybe 
said  to  have  made  good  music  with  his  fiddle  and  stick 
alone,  having  neither  pronunciation  nor  gesture  to  grace 
his  matter." 

To  accede  without  explanation  to  the  claim  put  forth  for  tho 
Ecclesiastical  Polity  of  Hooker,  that  it  marks  an  epoch  in  English 
prose  literature  and  English  thought,  would  both  be  to  do  some 
injustice  to  writers  previous  to  him,  and,  if  not  to  overestimate  his 
influence,  to  misinterpret  its  character.  By  no  means  can  his  ex- 
cursions in  English  prose  be  regarded  as  chiefly  tliose  of  a  pioneer  ; 
and  not  only  is  his  intellectual  position  inferior  to  that  of  Shake- 
speare, Spenser,  and  Bacon,'  who  alone  can  be  properly  reckoned 
as  the  master  spirits  of  the  age,  but  in  reality  what  elTeet  he  may 
have  Iiad  upon  the  thought  of  his  contemporaries  was  soon  dis- 
regarded and  swept  out  of  sight  in  the  hand-to-hand  struggle  with 
Puritanism,  and  his  influence,  so  far  from  being  immediate  and 
confined  to  one  particular  era,  has  since  the  reaction  against  Puri- 
tanism been  slowly  and  imperceptibly  permeating  and  colouring 
English  tliought  down  to  the  present  time.  His  work  is,  however, 
the  earliest  in  English  prose  with  enough  of  the  preserving  salt  of 
excellence  to  adapt  it  to  the  mental  palate  of  modern  readers. 
Attempts  more  elaborate  than  those  of  the  old  chroniclers  had  been 
made  two  centuries  previously  to  employ  English  prose  both  for 
narrative  and  for  discussion  ;  and,  a  few  years  before  him,  Roger 
Ascham,  Sir  Thomas  More,  Latimer,  Sir  Pbilip  Sidney,  the  com- 
pilers of  the  prayer  book,  and  various  trauslators  of  the  Bible  had 
in  widely  different  departments  of  litetatur  brought  to  light  many 
samples  of  the  rich  wealth  of  expression  that  was  latent  in  tho 
language ;  but  Hooker's  is  the  first  independent  work  in  English 
prose  of  notable  power  and  genius,  and  the  vigour  and  grasp  of  it^ 
thought  are  not  more  remarkable  than  the  felicity  of  its  literar;; 
style?  Its  more  usual  and  obvious  excellences  are  clearness  o; 
expression,  notwithstanding  occasionally  complicated  methodsj 
great  aptness  and  conciseness  in  the  formation  of  individual  clauses' 
and  such  a  fine  sense  of  proportion  and  rhythm  in  their  arrange.- 
ment  as  almost  conceals  the  difficulties  of  syntax  by  which  he  wai 
hampered;  finished  simplicity,  notwithstanding  a  stateliness  toe 
uniform  and  unbroken  ;  a  nice  discrimination  in  the  choice  of  word( 
and  phrases,  so  as  both  to  portray  the  exact  shade  of  his  meaning, 
and  to  express  each  of  his  thoughts  with  that  degree  of  emphasi) 
appropriate  to  its  place  in  his  composition.  In  regard  to  qualitiei 
more  relating  to  the  matter  than  the  manner  we  may  note  the 
subtle  and  partly  hidden  humour ;  the  strong  enthusiasm  under- 
lying that  seemingly  calm  and  passionless  exposition  of  principle! 

•  If  Bacon  was  the  author  of  The  Cliristian  Paradoxes,  his  phiIosi> 
phical  standpoint  in  reference  to  religion  was  not  only  less  advanced 
Jhan  ths:;  of  Hooker,  but  in  a  sense  directly  opposed  to  it. 
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wJiicli  continually  IcJ  him  away  from  the  niiuutioe  of  temporary 
disputes,  and  has  earned  for  him  the  somewhat  misleading;  epithet 
of  "judicious"  ;  the  solidity  of  learning,  not  ostentatiously  dis- 
played, but  indicated  in  the  character  and  variety  of  his  illustra- 
tions and  his  comprehensive  mastery  of  all  that  relates  to  his 
subject ;  the  breadth  of  his  conceptions,  and  the  sweep  and  ease  of 
Jlis  movements  in  tlie  hij^hest  regions  of  thought;  the  fine  poetical 
deHcriptions  occasionally  introduced,  in  which  his  eloquence  attains 
•  Krave,  rich,  and  massive  harmony  that  conjparcs  not  unfavour- 
ably with  the  finest  prose  of  Milton.  His  manner  is,  of  course, 
defective  in  the  Hexibiiity  and  variety  characteristic  of  the  best 
models  of  English  prose  literature  after  the  language  had  been 
enriched  and  perfected  by  long  use,  and  his  sentences,  constructed 
too  much  according  to  Latin  usages,  are  often  tautological  and  too 
protracted  into  long  concatenations  of  clauses ;  but  if,  when 
regarded  superticially,  his  style  pi-csents  in  some  respects  a  still' 
arid  antic^uated  aspect,  it  yet  possesses  an  original  and  innate  charm 
that  has  retained  ita  freshness  after  the  lapse  of  nearly  three 
centuries. 

The  direct  interest  in  the  Ecclcsiaslical  Polity  is  now  philosophi- 
cal and  political  rather  than  theological,  for  what  theological  im- 
portance it  possessed  was  rather  in  regard  to  the  spirit  and  method 
in  which  theology  should  be  discussed  than  in  regard  to  the  decision 
of  strictly  theological  points.  ,  Hooker  bases  his  reasoning  on  prin- 
ciples which  he  discovered  in  Augustine  and  Thomas  Aquinas,  but 
the  intellectual  atmosphere  of  his  age  was  difl'erent  from  that  which 
surrounded  them  ;  ho  was  acted  upon  by  new  and  more  various  im- 
pulses enabling  him  to  imbibo  more  thoroughly  the  sjjirit  of  Uieek 
thought  which  was  the  source  of  their  inspiration,  and  thus  to  reach 
a  higher  and  freer  region  than  scholasticism,  and  in  a  sense  to 
inaugurate  modern  pliilnsophy  in  England.  It  may  be  admitted 
that  his  principles  are  only  partially  and  in  some  degree  capriciously 
wrought  out, — that  if  he  is  not  under  the  dominion  of  intellectual 
tendencies  leading  to  opposite  results  there  are  occasional  blanks 
and  gaps  in  his  argument  where  he  seems  sometimes  to  be  groping 
after  a  meaning  which  he  cannot  fully  grasp  ;  but  he  is  often 
charged  with  obscurity  simply  because  readers  of  various  theological 
schools,  beholding  in  his  principles  what  seem  the  outline  and  justi- 
fication of  their  own  ideas,  are  disappointed  when  they  find  that 
these  outlines  instead  of  acquiring  as  they  narrowly  examine  them 
the  full  and  definite  form  of  their  anticipations,  widen  out  into  a 
region  beyond  their  notions  and  sympathies,  and  therefore  from  their 
point  of  view  enveloped  in  mist  and  shade.  It  is  the  exposition  of 
philosophical  principles  in  the  first  and  second  books  of  the  Polity, 
and  not  the  application  of  these  principles  in  the  remaining  books 
that  gives  the  work  its  standard  place  iu  English  literature.  It  was 
intended  to  be  an  answer  to  the  attacks  of  the  Presbyterians  on  the 
Episcopalian  polity  and  customs,  but  no  attempt  is  made  directly 
to  oust  Presbyterianism  from  the  place  it  then  held  in  the  Church 
of  England.  The  work  must  rather  be  regarded  as  a  remonstrance 
•gainst  the  narrow  ground  chosen  by  the  Presbyterians  for  tlieir  basis 
of  attack,  Hooker's  exact  position  being  that  "  a  necessity  of  polity 
and  regiment  may  be  held  in  all  churches  without  holding  any 
form  to  be  necessary."  ,  The  general  purpose  of  his  reasoning  is  to 
vindicate  Episcopacy  from  objections  that  had  been  urged  against 
it,  but  he  attains  a  result  which  has  other  and  wider  consequences 
than  this.  The  fundamental  principle  on  which  he  bases  his 
reasoning  is  the  unity  and  all-embracing  character  of  law — law 
"whose  seat,"  he  beautifully  says,  "is  the  bosom  of  God,  whose 
voice  the  harmony  of  the  world."  Law — as  operative  in  nature,  as 
regulating  each  man's  individual  character  and  actions,  as  seen  in 
the  formations  of  societies  and  governments — is  equally  a  manifes- 
tation and  development  of  tho  divine  order  according  to  which  God 
Himself  acts,  is  the  expression  in  various  forms  of  the  divine  reason. 
He  makes  a  distinction  between  natural  and  positive  laws,  the  one 
being  eternal  and  immutable,  the  other  varying  according  to  ex. 
tei-nal  necessity  and  expediency;  and  he  includes  all  the  fonns  of 
government  under  laws  that  are  positive  and  therefore  alterable  ac- 
eoixling  to  circumstances.  Their  application  is  to  be  determined  by 
reason,  reason  enlightened  and  strengthened  by  every  variety  of  know- 
ledge, discipline,  and  experience.  The  leading  feature  in  his  system 
is  the  high  pla.ce  assigned  to  reason,  for,  though  affirming  that  certain 
truths  necessary  to  salvation  could  be  made  known  only  by  special 
divine  revelation,  he  yet  elevates  reason  into  the  criterion  by  which 
these  truths  are  to  bo  judged,  and  the  standard  to  determine  what 
in  revelation  is  temporal  and  what  eternal.  "  It  is  not  the  word  of 
God  itself,"  he  says,  "  which  doth  or  possibly  can  assure  us  that 
we  do  well  to  think  itHis  word."  At  the  same  time  he  saves  him- 
•elf  from  the  dangers  of  abstract  and  rash  theorizing  by  a  deep  jind 
absolute  regard  for  facts,  the  diligent  and  accurate  study  of  which 
he  makes  of  the  first  importance  to  the  proper  use  of  reason.  "  Tho 
general  and  perpetual  voice  of  men  is,  ho  says,  "as  the  scntcn-e 
of  God  Himself.  For  that  which  all  men  have  at  all  times  learned. 
Datura  hei-self  must  needs  have  taught  ;  and,  God  being  the  author 
of  nature,  her  voice  is  but  His  instrument."  Applying  hi.^  principles 
to  man  individually,  the  foundation  of  morality  is,  according  to 
Uooker,  iuxmutaUo,  aud  rcsta  "  gu  that  law  which  God  from  the  be- 


ginning hath  set  Himself  to  do  all  things  by  ;"  tliislawistotediv 
covered  by  reason ;  and  the  perfection  which  reason  teaches  us  to 
strive  after  is  stated,  with  characteristic  breadth  of  (-onception  and 
regard  to  the  facts  of  human  nature,  to  be  "  a  triple  frfection  :  first 
a  sensual,  consisting  in  those  things  which  very  life  itself  requirelh,' 
either  as  neeessary  supplements,  or  as  beauties  or  ornaments  thwe- 
of  ;  then  an  intellectual,  consisting  in  those  things  which  nou« 
underneath  man  is  either  capable  of  or  acquainted  with  ;  lastly,  a 
spiritual  or  divine,  consisting  in  those  things  whereunto  we  tcini  by 
supernatural  means  here,  but  cannot  here  attain  unto  tlum."  ,  Ai> 
plying  his  j>rinciplcs  to  man  as  a  member  of  a  conimuuity,  lie 
assigns  practically  the  same  origin  and  sanctions  to  tcclesiuslioal 
as  to  civil  government.  His  theory  of  govcinment  Ibrms  the  basis 
of  the  Treatise  on  Civil  Government  by  Locke,  although  Locke  de- 
veloped the  theory  in  a  way  that  Hooker  would  not  have  sanctioned. 
Tho  force  and  justification  of  government  Hooker  derives  from 
public  approbation,  either  given  directly  by  the  parties  immediately 
concerueJ,  or  indirectly  through  inheritance  from  their  ancestors. 
"Sith  men,"  he  says,  "  naturally  have  no  full  and  perfect  power  to 
command  whole  politic  multitudes  of  men,  therefore  utterly  with- 
out our  consent  we  could  in  such  sort  be  at  no  man's  commandment 
living.  And  to  be  commanded  we  do  consent,  when  that  society 
whereof  we  are  part  hath  at  any  time  before  consented,  without 
revoking  the  same  after,  by  the  like  universal  ogrecinent."  His 
theory  as  he  stated  it  is  in  various  of  its  aspects  and  applications 
liable  to  objection;  but  taken  as  a  whole  it  is  the  first  philosophical 
statement  of  the  principles  which,  though  disregarded  in  tho 
succeeding  age,  have  sinco  regulated  political  progress  in  England, 
and  gradually  modified  its  constitntioii  into  its  present  form.  One 
of  the  corollaries  of  his  principles,  his  theory  of  the  relation  of 
church  and  state,  according  to  which,  with  tne  qualifications  im- 
plied in  his  theory  of  government,  he  asserts  the  royal  suprcnincy 
in  matters  of  religion,  and  identifies  the  church  and  comraonwcoltli 
as  but  different  aspects  of  the  same  government,  has  not  met  with 
such  general  approval,  but  practically  it  is  the  theory  of  the  ablest 
defenders  of  state  churches  at  the  present  time. 

A  life  of  Hooker  by  Dr  Gaudcn  was  pabllslict  In  Iiis  edition  of  Hooker's  workv, 
London,  1CC2.  To  correct  !lio  crroi-s  in  this  life  >\'aIton  wrote  miotlier,  whicli 
was  published  In  the  2d  edit  Ion  of  Hooker's  works  In  1  tifiS,  The  standard  modei  n 
edition  of  flookcr'3  woiks  la  that  by  Kebic,  which  first  aprcared  in  1836,  anil 
has  since  been  several  times  reprinted.  'Jlie  first  book  of  the  launp/  EfclesiatdC'it 
Fo'\rtj  has  been  edited  for  the  "  Clarendon  Press  Scries,"  by  U.  \\  .  Churcti,  M.A. 
(1868).  (T.  F.  n.) 

HOOKER,  Sir  William  Jackson  (1785-18G5),  a  dis 
tinguislied  English  botanist,  was  born  at  Norwich,  July 
C,  1785.  His  father,  Joseph  Hooker  of  E.xeter,  a  mem- 
ber of  the  same  family  as  the  celebrated  Richard  Hooker, 
devoted  much  of  his  time  to  the  study  of  German  litera- 
ture and  tho  cultivation  of  curious  plants.  The  son  was 
educated  at  the  high  school  of  Norwich,  on  leaving  which 
his  independent  means  enabled  him  to  travel  and  to 
tako  up  as  a  recreation  the  study  of  natural  history, 
especially  ornithology  and  entomology.  He  subsequently 
confined  his  attention  to  botany,  on  thq  recommendatiou 
of  (Sir  James  E.  Smith,  whom  he  had  consulted  respect- 
ing a  rare  moss  picked  up  in  a  ramble.  Hia  first 
botanical  expedition  was  made  in  Iceland,  in  the  summer  of 
1809,  at  tho  suggestion  of  Sir  Joseph  Banks  ;  but  the 
natural  history  specimens  which  he  collected,  with  hia  notesi 
and  drawings,  were  lost  on  the  homeward  voyage  through 
tho  burning  of  tho  ship,  and  the  young  botanist  himsulf 
had  a  narrow  escape  with  his  life.  A  good  memory,  how- 
ever, aided  him  to  publish  an  account  of  the  island,  and  of 
its  inhabitants  and  flora  (Tour  in  IcelanJ,  1809),  jnivatily 
circulated  in  1«11,  and  reprinted  in  1813.  In  1810-11 
lie  made  extensive  preparations,  and  sacrifice.'!  which  proved 
financiaDy  serious,  with  a  view  to  accompany  Sir  H.  Brown- 
rigg  to  t'eylou  to  explore  that  teeming  though  then  almost 
unknown  island  ;  but  the  disturbances  created  by  the  king 
of  Candy  led  to  the  abandonment  of  the  projected  expedi- 
tion. Hooker  immediately  fixed  his  attention,  however,  on 
the  formation  of  an  herbarium  which  was  destiffed  to 
become  the  finest  in  Europe;  and  in  1811  he  spent  nine 
months  iu  botanizing  excursions  in  France,  Switzerland, 
and  Northern  Italy,  during  which  he  became  acquainted 
with  many  of  tho  leading  Continental  botanists.  The 
following  year  he  married  tho  dJest  daughter  of  Jfr 
Dawson  Turner,  F.R.S.,  a  lady  who,  during  forty  yenr», 
shared  ia  the  labours  uf  Lis  study,     jgcUliDg  at  Holes- 
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worlh,  Suffolk,  he  contioued  to  increase  bis  herbarium, 
which  became  the  resort  and  admiration  of  British  and 
Continental  botanists.  In  1816  appeared  the  British 
Jungeimanniae,  his  first  scientific  work,  which  is  oven 
now  a  model  of  microscopic  dissection  and  of  accurate 
description  and  figuring.  This  was  succeeded  by  a  new 
edition  of  Curtis's  Flora  Londinensis,  for  which  he  wrote 
the  descriptions  (1817-28);  by  a  description  of  the  Plantce 
Crt/ptogamicce  of  A  de  Humboldt  and  A.  Bonpland;  by 
the  Muscologia  Britannica,  a  very  complete  account  of 
the  mosses  of  Great  Britain  and  Ireland,  prepared  in 
conjunction  with  Dr  T.  Taylor  (1818) ;  and  by  his  Musci 
Exotici,  2  vols.  (1818-20),  devoted  to  new  foreign  mosses 
and  other  cryptogamio  plants.  In  1820  he  accepted  the 
regius  professorship  of  botany  in  Glasgow  university,  and 
entered  upon  a  new  career  of  activity,  in  which  he  soon 
became  popular  as  a  lecturer,  his  style  being  both  clear 
and  ready.  The  following  year  he  brought  out  the  Flora 
^cotica,  in  which  the  natural  method  of  arrangement  of 
\'Jriti3h  plants  was  given  with  the  artificial  Daring  the 
tventy  years  he  remained  at  Glasgow  he  prepared  and 
took  part  in  many  works,  the  more  important  being  the 
following : — 

Tke  Botanical  Uliistrations  ;  Exotic  Flora,  indicating  such  of  the 
specimens  as  are  deserving  cultivation,  3  fols.  1822-27  ;  Account 
^Sabine's  Arctic  Plants,  1824  ;  Catalogue  of  Plants  in  the  Glasgow 
^Botanic  Oarden,  1825;  the  Botany  of  Parry's  Third  Voyage, 
1826  ;  The  Botanical  Magazine,  1827-65,  38  vola.  ;  Icones 
Filieum,  in  concert  with  Dr  R.  K.  Greville,  1829-31,  2  vols.  ; 
British  Flora,  of  which  several  editions  appeared,  undertaken  with 
Dr  0.  A.  W.  Amott,  1830,  &c. ;  British  Flora  Cryptogamia  (Fungi), 
1833  ;  Characters  of  Oenera  from  the  British  Flora,  1830  ;  Flora 
Boreali- Americana,  1840,  2  vols.,  being  the  botany  of  British 
North  America  collected  in  Sir  J.  Franklin's  voyage  ;  Tlie  Journal 
of  Botany,  1830-42,  4  vols.  ;  Companion  to  the  Botanical  Magazine, 
1835-36,  2  vols.  ;  Icones  Plantarum,  1837-54,  10  vols.  ;  the 
Botany  of  Beechexfs  Voyage  to  the  Pacific  and  Behring's  Straits  (with 
Dr  Amott,  1841);  the  Oenera  Filieum,  1842,  from  the  original 
coloured  drawings  of  F.  Bauer,  with  additions  and  descriptive 
letterpress  ;  The  London  Journal  of  Botany,  1843-48,  7  vols.  ; 
Koteaon  the  Botany  of  the  Antarctic  Voyage  of  the  Erebus  and 
•Terror,  1843;  Species  Filieum,  1846-64,  6  vols.,  the  standard 
work  on  this  subject;  A  Century  of  Orchideee,  1846;  Journal 
of  Botany  and  Kew  Garden  Miscellany,  1849-67,  9  vols.  In 
1849  he  edited  the  Kiger  Flora  of  Vogel,  and  the  Rhododendrons 
of  Sikkim,  Victoria  Regia,  1851  ;  Museum  of  Economic  Botany  at 
Kew,  1865  ;  Filices  Exotici,  1857-59;  7^  British  Ferns,  1861-62: 
A  Century  of  Ferns,  1864;  A  Second  Century  of  Ferns,  1860-61. 
The  estimation  in  which  he  held  his  patron  the  duke  of  Bedford 
is  shown  in  the  Letter  on  his  grace's  death  printed  in  1840,  calling 
•ttention  to  the  services  rendered  by  him  to  botany  and  horticulture. 

It  was  mainly  by  Hooker's  exertions  that  botanists  were 
»ppointed  to  the  Government  expeditions.  While  his  works 
were  in  progress  his  herbarium  received  large  and  valuable 
odditioBS  from  all  parts  of  the  globe,  and  his  position  as  a 
botanist  was  thus  vastly  improved.  He  received  the  honour 
of  knighthood  from  William  IV.  in  1836  in  consideration 
Df  his  meritorious  researches  in  scientific  botany ;  and  a 
few  years  later,  ia  1841,  he  was  appointed  director  of 
the  Royal  Botanical  Gardens  of  Kew,  on  the  resignation 
of  Mr  Alton.  The  attainment  cf  this  post  had  long  been 
the  object  of  his  life.  The  gardens  Sourished  under  his 
administration ;  the  Government  had  confidence  in  him ; 
and  his  numerous  friends  and  correspondents  took  pride  in 
contributing  to  the  scientific  needs  of  his  herbarium.  From 
email  beginnings  the  gardens  expanded  under  his  direction 
to  75  acres,  with  an  arboretum  of  270  acres ;  and  three 
museums,  enriched  with  many  thousand  examples  of  vege- 
table products,  have  been  added,  forming  together,  with 
the  magnificent  palm-house  and  conservatories,  the  most 
delightful  and  beautiful  resort  that  the  inhabitants  of 
London  possess ;  while  his  extensive  library  of  reference 
and  admirably  arranged  herbarium,  the  greater  part  of 
which  was  presented  by  Sir  William  to  the  country,  form 
•I  coostaot  attraction  to  the  botanist     He  was  engaged  ou 
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the  Si/nopsis  Filieum  with  J.  O.  Baker  when  an  epidemio 
at  Kew  brought  his  valuable  lifj  to  a  close.  Ho  died 
August  12,  1865,  in  the  eighty-first  year  of  his  age. 

HOOLE,  John  (1727-1303),  translator  and  dramatist, 
was  born  at  Moorfields,  London,  in  December  1727.  At 
the  age  of  seventeen  he  became  a  clerk  in  the  accountants' 
department  of  the  East  India  House.  His  leisure  hours  ha 
devoted  to  the  study  of  Latin  and  especially  Italian,  after 
obtaining  a  mastery  of  which  he  commenced  writing  trans- 
lations of  the  chief  works  of  the  Italian  poets.  He  pub- 
lished the  Jerusalem  Delivered  of  Tasso  in  1763,  the 
Orlando  Furioso  of  Ariosto  in  1 773-1 78."?,  the  Dramas  of 
Metastasio  in  1767,  and  Rinaldo,  an  early  work  of  Tasso, 
in  1792.  He  also  wrote  the  following  dramas — Cyrus 
(1768),  Timanthes  (1770),  and  Cleonia  (1776;,  none  of 
which  achieved  success.  The  verses  of  Hoole  have  been 
praised  by  Johnson,  with  whom  he  was  on  terms  of 
intimacy,  but,  though  correct,  smooth,  and  flowing,  they 
cannot  be  commended  for  any  other  merit ;  and  the  noble 
poetry  of  Italy,  transmuted  through  the  crucible  of  his  trans- 
lations, becomes  spiritless  and  commonplace.  In  1773  ho 
was  promoted  to  be  auditor  of  Indian  accounts,  which  office 
he  resigned  in  1783,  and  in  1786  he  retired  to  Abinger 
near  Dorking,  Surrey,  where  he  died  2d  April  1 803. 

See  Anecdotes  of  the  Life  of  John  Soole.  by  the  Eev.  Samuel  HooJe, 
London,  1803. 

HOOPER,  John  (c.  1495-1555),  bishop  and  martyr, 
was  a  native  of  Somersetshire,  and  was  born  about  1495. 
He  was  educated  at  Merton  College,  Oxford,  and  after 
taking  his  degree  of  bachelor  of  arts  iu  1518  joined  tho 
order  of  Cistercian  monks  at  Gloucester.  Subsequenth', 
"  while  living  too  much  of  a  court  life  in  the  palace  of  the 
king,"  his  attention  was  directed  to  the  writings  of  Zwingli, 
and  the  result  of  his  perusing  them  was  that  after  a  diligent 
study  of  the  Scriptures  he  became  a  zealous  advocate  of  the 
principles  of  the  Reformation.  For  a  short  time  he  was 
chaplain  to  Sir  Thomas  Arundel,  but,  being  warned  of  th« 
danger  to  which  his  opinions  exposed  him,  he  in  1539  mad« 
his  escape  to  France.  Returning  to  England  shortly  afterj 
wards,  he  found  that  plots  were  again  being  laid  for  hia 
life,  abJ  escaped  to  Ireland  disguised  as  a  sailoi.  From 
Ireland  he  again  went  to  France,  passing  thence  to  Gtirmany, 
where  he  married,  probably  in  1546.  After  his  marriage 
he  settled  in  Zurich  till  March  1549,  when  he  set  out  for 
England.  Immediately  on  arriving  in  London  he  began 
to  apply  himself  to  the  work  of  instructing  the  masses,  and 
so  successful  were  his  labours  that  the  churches. in  which 
he  lectured  were  crowded  by  eager  audiences,  and  that  the 
king  specially  requested  him  to  remain  in  London  to  further 
the  progress  of  the  Reformation.  In  1550  he  was  pre- 
sented to  the  bishopric  of  Gloucester ;  but,  refusing  it  on 
account  of  objections  to  the  oath  and  vestments,  he  was  sum- 
moned before  the  council,  and  ultimately  was  imprisoned 
for  some  time  in  the  Fleet,  till  he  intimated  that  his  scruples 
had  been  removed.  The  duties  of  his  episcopate  he  dis- 
charged with  a  diligence,  zeal,  and  self-sacrifice  that  havs 
been  rarely  equalled.  He  preached  three  or  four  times  a 
day  in  the  towns  and  villages  of  his  diocese,  and  so  regard- 
less was  he  of  fatigue  that  his  wife  wrote  Rullinger  to 
"  recommend  Master  Hooper  to  be  more  moderate  in  hi» 
labour,"  lest  his  "overabundant  exertions  should  cause* 
premature  decay ; "  he  made  minute  inquiry  into  the  know- 
ledge, doctrine,  conduct,  and  worldly  condition  of  his  clergy, 
whose  impoverished  livings  he  petitioned  the  council  to  be 
allowed  to  augment  out  of  his  own  income ;  and  he  sup- 
plied a  free  dinner  in  his  hall  to  the  pool  of  the  city  daily, 
sitting  down  and  sha'^ing  it  with  them.  In  1552  he  was 
created  bishop  oS  Worcester  in  commenJam.  On  tne  acces 
sion  of  Miry  in  the  following  year  he  was  immediately 
arrested  and  sent  to  the  Fleet,  and  after  suffering  eighteea 
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months' imprisonment  Lb  ^vas  on  January  29,  10D5,  tried 
for  heresy  and  condDmned  to  death.  The  sentenco  was 
carried  out  on  February  9th,  tho  martyr  enduring  the 
agonies  of  the  stake,  which  on  account  of  the  accidental 
use  of  green  wood  were  unusually  protracted,  with  great 
fortitude.  Hooper's  opinions  were  more  decidedly  anti- 
Romish  than  those  of  Cranmcr  or  Ridley,  and  very  nearly 
Identical  with  those  afterwards  promulgated  by  the  Puritans. 
He  was  the  author  of  various  sermons  and  controversial 
treatises. 

HU  E<irly  Writings,  edited  for  the  Parser  Society  Ijy  the  Rev. 
Samuel  Carr,  appeared  in  1843,  and  his  Later  Writings,  edited  for 
the  same  society  by  tlio  Uev.  Cliarlea  Nevinson,  If.  A.,  in  1852.  A 
new  edition  of  hia  works  was  published  at  Oxford  iu  1856. 

HOOPINaCOUGH, or  Whooping-Cough  (sya  Perhts- 
lis,  Chin-Cough),  an  infectious  disease  of  the  respiratory 
mucous  membrane,  manifesting  itself  by  frequently  re- 
curring paroxysms  of  convulsive  coughing  accompanied 
with  peculiar  sonorous  inspirations.  It  occurs  for  the  most 
part  among  children,  and  only  once  in  a  lifetime. 

The  specific  cause  of  hooping-cough  is  unknown,  but  the 
view  which  ascribes  it  to  some  atmospheric  condition  ap- 
pears to  derive  support  from  the  frequency  of  this  disease 
OS  an  epidemic  ,  whether,  however,  that  be  the  presence  of 
a  peculiar  form  of  germ,  as  is  held  by  some,  remains  as  yet 
undetermined.  Although  specially  a  disease  of  childhood, 
hooping-cough  is  by  no  means  limited  to  that  period,  but 
may  occur  at  any  time  of  life,  even  to  old  age,  should  there 
have  been  no  previous  attack.  It  is  most  common  between 
the  ages  of  one  and  four,  and  is  rare  after  ten.  Dr  Edward 
Smith's  statistics  showed  that  it  was  the  most  fatal  of  all 
diseases  of  children  under  one  year,  that  68  per  cent,  of 
the  deaths  from  ho(>ping-cough  occurred  under  the  age  of 
two,  and  that  only  6  per  cent,  of  the  deaths  were  recorded 
after  five  years.  It  has  been  occasionally  observed  in 
newly-born  infants.  It  is  more  common  in  female  than  in 
male  children.  Hooping-cough  is  highly  contagious  during 
any  stage  of  its  progress,  but  apparently  more  so  in  its 
commencement  It  is  not  only  communicated  by  the 
breath,  but  may,  as  has  beeu  clearly  proved,  be  conveyed 
by  the  medium  of  clothing  and  by  persons  who  have  been 
in  contact  with  those  afifected.  It  is  said  to  be  favoured 
by  cold  and  damp  weather,  and  to  prevail  mostly  in  spring 
and  autumn,  doubtless  owing  to  these  seasons  increasing 
the  predispositio"n  to  affections  of  the  respiratory  passages. 
Epidemics  of  hooping-cough  have  often  been  noticed  to 
succeed  or  even  to  accompany  those  of  measles  or  scarlet 
fever,  although  no  causal  connexion  between  these  diseases 
can  be  admitted. 

With  respect  to  the  symptoms  of  hooping-cough,  three 
stages  of  the  disease  are  recognized,  viz.,  (1)  the  catarrhal 
stage,  (2)  the  spasmodic  stage,  (3)  the  stage  of  decline. 

tho  first  stage  is  characterized  by  the  ordinary  phenomena 
of  a  catarrh,  with  sneezing,  watering  of  the  eyes,  irritation 
of  the  throat,  foverishness  and  cough,  but  in  general  there 
is  nothing  in  the  symptoms  to  indicate  that  they  are  to 
develop  into  hooping-cough.  The  catarrhal  stage  usually 
lasts  from  ten  to  fourteen  days.  The  second  stnye'm  marked 
by  the  abatement  of  the  catarrhal  symptoms,  but  at  f'e  same 
time  by  increase  in  the  cough,  which  now  occurs  in  irregular 
paroxysms  both  by  day  and  by  night  Each  paroxysm 
consists  in  a  series  of  violent  and  rapid  expiratory  coughs, 
succeeded  by  a  loud  sonorous  or  crowing  inspiration — the 
"  whoop."  During  the  coughing  efforts  the  air  is  driven 
with  great  force  out  of  the  lungs,  and  as  none  can  enter  the 
chest  the  symptoms  of  impending  asphyxia  appear.  The 
patient  grows  deep-red  or  livid  m  the  face,  the  eyes  appear 
as  if  they  would  burst  from  their  sockets,  and  suffocation 
seems  imminent  till  relief  is  brought  by  the  "  whoop  " — 
the  louder  aad  more  vigorous  the  better.     Occasionally 


blood  bursts  from  the  nose,  mouth,  and  ears,  or  is  extrava- 
sated  into  tho  conjunctiva  of  the  eyes.  A  single  fit  rarely 
lasts  beyond  from  half  to  three-quarters  of  a  minute,  but 
after  the  "  whoop  "  another  recurs,  and  of  these  a  number 
may  come  and  go  for  several  minutes.  The  paroxysm 
bu^li  by  the  coughing  or  vomiting  up  of  a  viscid  tenacious 
secretion,  and  usually  after  this  the  patient  seems  compara- 
tively well,  or,  it  may  be,  somewhat  wearied  and  fretful. 
The  frequency  of  the  paroxysms  varies  accordint;  to  the 
severity  of  the  case,  being  in  some  instances  Oiily  to  thfl 
extent  of  one  or  two  in  the  whole  day,  while  in  others  there 
may  be  several  in  the  course  of  a  single  hour.  Slight  causes 
serve  to  bring  on  the  fits  of  coughing,  such  as  the  acts  of 
swallowing,  talking,  laughing,  crying,  ic,  or  they  may 
occur  without  any  apparent  exciting  cause.  In  general 
children  come  to  recognize  an  impending  attack  by  a  feeling 
of  tickling  in  the  throat,  and  they  cling  with  dread  to  their 
mothers  or  nurses,  or  take  hold  of  some  object  near  them 
for  support  during  the  paroxysm  ;  but  although  exhausted 
by  the  severe  fit  of  coughing  they  soon  resume  their  play, 
apparently  little  the  worse.  Tho  attacks  are  on  the  whole 
most  severe  at  night.  This  stage  of  the  disease  usually 
contiiiues  for  thirty  to  fifty  days,  but  it  may  be  shorter  or 
longer.  It  is  during  this  time  that  complications  are  apt  to 
arise  which  may  become  a  source  of  danger  greater  even 
than  the  malady  itself.  The  chief  of  these  are  inflammatory 
affections  of  the  bronchi  and  lungs,  and  convulsions,  any 
of  which  may  prove  fatal.  'UTien,  however,  the  disease 
progresses  favourably,  as  it  usually  does,  tho  third  or 
terminal  stage  is  announced  by  the  less  frequent  paroxysms 
of  the  cough,  which  generally  loses  in  great  measure  its 
"whooping  "  character.  The  patient's  condition  altogether 
undergoes  amendment,  and  the  symptoms  disappear  in 
from  one  to  three  weeks.  It  is  to  be  observed,  however, 
that  for  a  long  period  afterwards 'in  any  simple  catarrh 
from  which  the  patient  suffers  the  cough  often  assumes  a 
spasmodic  character,  which  may  suggest  the  erroneous 
notion  that  a  relapse  of  the  hooping-cough  has  occurred. 

In  severe  cases  it  occasionally  happens  that  the  disease 
leaves  behind  it  such  structural  changes  in  the  lungs 
(emphysema,  &a),  as  entail  permanent  shortness  of  breath- 
ing or  a  liability  to  attacks  of  asthma.  Further,  hooping- 
cough  is  well  known  to  be  one  of  those  diseases  of  early 
life  which  are  apt  to  give  rise  to  a  weakened  and  vulnerable 
state  of  the  general  health,  or  to  call  into  activity  any  in- 
herited morbid  tendency,  such  as  that  towards  consumption. 

As  regards  the  treatment  of  hooping-cough  in  mild  cases, 
little  is  necessary  beyond  keeping  the  patient  warm  and 
carefully  attending  to  the  general  health.  The  remedies 
applicable  in  the  case  of  catarrh  or  the  milder  forms  of 
bronchitis  are  of  service  here,  while  gentle  counter-irritation 
to  the' chest  by  stimulating  liniments  may  be  employed  oil 
through  the  attack.  In  mild  weather  the  patient  may  be 
in  the  open  air.  In  the  more  severe  forms  efforts  have  to 
be  employed  to  modify  the  severity  of  the  paroxysms. 
Numerous  remedies  are  recommended,  tbe  chief  of  which 
are  the  bromides  »f  ammonium  or  potassium,  hydrocyanic 
acid,  chloral,  chloric  ether,  &c.  These  can  only  be  safely 
administered  under  medical  advice,  and  with  due  regard  to 
the  symptoms  in  individual  cases.  During  convalescence, 
where  the  cough  still  continues  to  be  troublesome,  a  change 
of  air  will  often  effect  its  removal  (j.  o.  a.) 

HOOPOE  (French  Uupjoe,  Latui  Upupa,  Greek  oro^^ — 
all  names  bestowed  apparently  from  its  cry),  a  bird  long 
celebrated  in  literature,  and  conspicuous  by  its  variegated 
plumage  and  its  large  erectile  crest,*  the  Upupa  epops  of 
naturalists,  which  is  the  type  of  the  very  peculiar  Family 
C']p?/;)2c£a',  placed  by  Prof.  Hu-xleyinhisgroupCoccy^r  oOTorpte, 

'  Hence  tho  secondary  nieaning  of  the  French  wdtd  kuppe — a  crest 
or  tuft  (c/.  Littrfi,  Did.  Fianfaise.  i.  2007). 
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but  eoQsidered  by  Dr  Murio  (Ibis,  1873,  p.  208)  to  deserve 
Beparate  rank  as  Epopomorphcp.  This  species  has  an  exceed- 
ingly wide  range  in  the  Old  World,  being  a  regular  summer- 
Tisitant  to  the  whole  of  Europe,  in  some  parts  of  which  it 
is  abundant,  as  well  as  to  Siberia,  mostly  retiring  south- 
wards in  autumn  to  winter  in  equatorial  Africa  and  India, 
though  it  would  seem  to  be  resident  throughout  the  year 
in  North-Eastern  Africa  and  in  China.  Its  power  of  wing 
ordinarily  seems  to  be  feeble ;  but  it  is  capable  of  very 
fxtended  flight,  as  is  testified  by  its  wandering  habits  (for 
it  occasionally  makes  its  appearance  in  places  very  far  re- 
moved from  its  usual  haunts),  and  also  by  the  fact  that 
when  pursued  by  a  Falcon  it  will  rapidly  mount  to  an  ex- 
treme height  and  frequently  effect  its  escape  from  the 
enemy.  About  the  size  of  a  Thrush,  with  a  long,  pointed, 
and  slightly  arched  bill,  its  head  and  neck  are  of  a  golden- 
buflF — the  former  adorned  by  the  crest  already  mentioned, 
which  begins  to  rise  from  the  forehead  and  consists  of  broad 
feathers,  gradually  increasing  in  length,  tipped  with  black, 
ond  having  a  subterminal  bar  of  yellowish-white.  The 
upper  part  of  the  back  is  of  a  vinous-grey,  and  the  srapulars 
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knd  flight-feathers  are  black,  broadly  barred  with  white 
Singed  in  the  former  with  buff.  The  tail  is  black  with  a 
white  chevron,  marking  off  about  the  distal  third  part  of 
its  length.  The  legs  and  feet  are  as  well  adapted  for  run- 
ning or  walking  as  for  perching,  and  the  scutellations  are 
continued  round  the  whole  of  the  tarsi.  Chiefly  on  account 
of  this  character,  which  is  also  possessed  by  the  Larks, 
Sundevall  (Teutamen,  pp.  53-55)  united  the  Upupidce  and 
Alaudidae  in  the  same  "  cohors  "  Holaspideae.  Comparative 
anatomy,  however,  forbids  it.s  being  taken  to  signify  any 
real  aSinity  between  these  groups,  and  the  resemblance  on 
•his  point,  which  is  by  no  means  so  striking  as  that  dis- 
played by  the  form  of  the  bill  and  the  coloration  in  certain 
Larks  (of  the  genus  Certhilauda,  for  instance),  must  be 
ascribed  to  analogy  merely,  though  at  present  no  explana- 
tion of  the  why  and  the  wherefore  can  be  offered. 

Pleasing  as  is  the  appearance  of  the  Hoopoe  as  it  fear- 
lessly parades  its  showy  plumage,  its  habits  are  much  the 
reverse.  AU  observers  agree  in  stating  that  it  delights  to 
find  its  food  among  filth  of  the  most  abominable  description, 
and  this  especially  in  its  winter-quarters.  But  where  it 
breeds,  its  nest,  usually  in  the  hole  of  a  tree  or  of  a  wall, 
ia  not  only  partly  composed  of  the  foulest  material,  but  its 
condition  becomes  worse  as  incubation  proceeds,  for  the 
hen  scarcely  ever  leaves  her  eggs,  being  assiduously  fed  by 
the  cock  as  she  sits;  and  when  the  young  are  hatched, 


their  faeces  arc  not  removed  by  their  parents,^  as  is  the 
case  with  most  birds,  but  are  discharged  in  the  inraiediato 
neighbourhood  of  the  nest,  the  unsanitary  condition  of 
which  can  readily  be  imagined.  Worms,  grubs,  and  insecU 
generally,  form  the  Hoopoes'  food,  and  upon  it  they  get  so 
fat  in  autumn  that  they  are  esteemed  a  delicate  morsel  in 
some  of  the  countries  of  Southern  Europe,  and  especially 
by  the  Christian  population  of  Constantinople.'^ 

Not  a  year  pa55es  but  the  Hoopoe  makes  its  appearance 
in  some  part  or  other  of  the  British  Islands,  most  often  iq 
spring,  and  if  unmolested  would  doubtless  stop  to  breed  iq 
them,  and  a  few  instances  are  known  in  which  it  has  don^ 
so.  But  its  remarkable  plumage  always  attracts  attention, 
and  it  is  generally  shot  down  so  soon  as  it  is  seen,  and 
before  it  has  time  to  begin  a  nest,  which  there  is  reason  to 
think  would  not  in  a  temperate  climate  become  so  offensive 
a  nuisance  as  it  is  in  more  southern  latitudes.  Eight  or 
nine  so-called  species  of  the  genus  have  been  described, 
but  of  them  the  existence  of  five  only  ha.s  been  recognized 
by  the  writers  who  have  most  lately  investigated  them — 
Jlessrs  Sharpe  and  Dresser  (Birds  of  Europe,  pt.  vii.). 
Besides  the  Upjipa  epops  above  treated,  these  are  U.  indica, 
resident  in  India  and  Ceylon  ;  U.  longirostris,  which 
seems  to  be  the  form  of  the  Indo-Chinese  countries ;  U. 
marginata,  peculiar  to  Madagascar;  and  U.  africana  or 
U.  minor  of  acme  writers,  which  inhabits  South  Africa  to 
the  Zambesi  on  the  east  and  Benguela  on  the  west  coast.  In 
habits  and  appearance  they  all  resemble  the  best^known  and 
most  widely-spread  species,  and  their  particular  differences 
cannot,  for  want  of  space,  be  here  pointed  out.'    (a.  n.) 

HOORN,  a  town  of  Holland,  at  the  head  of  an  arron- 
dissement  in  the  province  of  North  Holland,  20  miles 
N.N.E.  of  Amsterdam  and  10  miles  S.W.  of  Enkhuizen, 
with  which  it  is  connected  by  the  road  called  De  Streek,  or 
The  Stroke.  The  Hoornerhop,  a  bay  of  the  Zuyder  Zee,  forms 
a  good  outer  harbour,  and  the  inner  harbour  is  shut  in  by  a 
sluice  which  can  be  opened  only  when  the  water  within  and 
without  has  nearly  the  same  level.  Of  the  massive  walls 
by  which  Hoorn  was  formerly  surrounded  few  indications 
are  left  except  in  the  shape  of  promenades  and  gardens ;  but 
two  of  the  old  gateways,  the  East  Gate  and  the  Cow  Gate, 
and  a  few  towers  still  remain.  The  West  Gate  is  gone, 
with  its  monument  to  the  filial  piety  of  Lambert  Meliszoon, 
a  young  man  who  by  heroic  exertions  managed  to  bring  his 
aged  mother  to  refuge  within  the  town  when  the  country 
around  was  overrun  by  the  Spaniards  in  1579.  Most  of 
the  ordinary  houses  are  old-fashioned,  and  interesting  from 
the  sculptures  or  carvings  with  which  they  are  decorated; 
but  the  public  buildings  have  little  to  boast  of  in  the  way 
of  architectural  excellence  or  peculiarity.  It  is  enough  to 
mention  the  town-house  (formerly  the  state  college),  tha 
weigh-house,  the  old  admiralty-house  or  princes'  court,  the 
house  of  correction  (formerly  the  admiralty  magazine),  the 
old  mint,  occupied  as  barracks,  the  new  infirmary,  the 
orphanage,  and  the  old  women's  hospital.  Of  the  eight 
churches  the  principal  is  the  Groote  Kerk,  occupying  the 
site  of  the  famous  14th  century  edifice  of  the  same  name, 
which  perished  by  fire  in  1838.  A  communal  high  school, 
a  Latin  school,  a  medical  and  chemical  society,  and  a 
branch  of  the  society  Tot  nut  van  't  Algemeen  are  the  main 


'  This  indeed  is  denied  Ijy  Naumann,  but  by  him  alone  ;  and  the 
statement  in  the  text  is  confirmed  by  many  eye-witnesses. 

-  Under  the  name'of  Duh'path,  in  the  authorized  version  of  thf 
Bible  translated  "Lapwing"  (Lev.  xi.  19,  Deut.  xiv.  18),  the  Hoopoe 
was  accounted  unclenn  by  tlie  "Jewish  law."  Arabs  have  a  great  rever- 
ence for  the  bird,  imparting  to  it  marvellous  medicinal  and  other  qu.Mi 
ties  and  making  use  of  its  head  in  all  their  charms  {e/.  Tristram,  A'at, 
7/m'c.  o/MciJ.-6/e,  pp   208,  209). 

'  The  genera  Jihinopomastus  ard  Irrisar  are  generally  placed  in  tfl» 
Family  Upupidce,  but  Dr  Murie  {I.e.),  after  an  exhaustive  examinatioa 
of  their  osteology,  regards  them  as  formiog  a  group  of  equal  vtlae. 
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educational  institutions.  Tho  extensive  foreign  commerce 
which  Iloorn  cnjoyoil  in  the  16th  and  17th  centuries  has 
almost  entirely  vanished  ;  but  there  is  still  a  good  trade 
with  other  parts  of  the  Netherlands,  especially  in  cheese 
and  cattle.  The  annual  export  of  cheese  is  about  23,000 
tons.  Saw-mills  and  boat-building  yards  aro  tho  chief 
industrial  establishments.  The  population  was  8780  in 
1870,  and  97G3  in  1876.  Of  tho  9391  inhabitants  in  the 
commune  in  1870,  5112  belonged  to  tho  Dutch  Reformed 
Church,  2954  were  Roman  Catholics,  and  386  were  Jews. 
.  Hoorn,  Latinized  as  Horna  or  Hornum,  has  existed  at  least  from 
the  tirst  [lait  uf  the  14th  century,  as  it  is  mentioned  in  a  document 
of  the  year  1311,  five  years  earlier  than  the  date  usually  assigned  for 
its  foundation.  It  was  at  Hoorn  in  1416  that  the  first  great  net  was 
inado  for  tho  herring  Dshery,  an  industry  which  long  piovcd  an 
abundant  source  of  wealth  to  the  town.  During  the  15th  century 
Hoorn  shared  in  the  troubles  occasioned  by  the  different  factions ;  in 
1518  it  was  molested  by  Groote  Pier,  and  in  1506  and  1567  by  Henry 
of  Brederode.  The  Spanish  forces  entered  the  town  in  1569  ;  but  in 
1572  it  cast  in  its  lot  with  tho  States  of  the  Netherlands,  and  four 
years  later  it  assisted  in  defeating  the  duke  of  Alva's  admiral.  Count 
de  Bossu,who  remained  for  some  time  a  prisoner  within  its  walls. 
The  riot  against  the  burgomaster  Langewagen  in  1672  was  a  matter 
of  purely  local  interest.  A  company  of  commerce  and  navigation 
was  formed  at  Hoorn  in  1720  ;  but  on  the  other  hand,  in  1795,  the 
admiralty  offices  and  storehouses  were  removed  to  Medemblik.  The 
English  under  Abercrom by  took  possession  of  tho  town  in  1799,  and 
in  1811  it  suffered  severely  from  the  French.  Among  the  celebrities 
of  Hoorn  are  William  Schouten,  who  discovered  in  1616  the  pass.igc 
round  Cape  Horn  or  Hoorn,  as  he  called  it  in  honour  of  his  birth- 
place ;  Abel  Janszoon  Tasman,  whose  fame  is  associated  with 
Tasmania  ;  and  Jan  Pieters  Koen,  the  founder  of  Batavia. 

HOP  (German,  Hopfen;  French,  houhlon),  Humulus 
Lupulus,  L.,  the  sole  representative  of  its  genus,  an  her- 
baceous twining  plant,  belonging  to  the  natural  order  Can- 
nabinaceae,  which  is  by  some  botanists  included  in  the 
larger  group  called  Urticacece  by  Endlicher.  It  is  of  com- 
mon occurrence  in  hedges  and  thickets  in  the  southern 
counties  of  England,  but  is  believed  not  to  be  native  in 
Scotland.  On  the  Continent  it  is  distributed  from  Greece 
to  Scandinavia,  and  extends  through  tho  Caucasus  and 
Central  Asia  to  tho  AJtai  Mountains.  It  is  common,  but 
doubtfully  indigenous,  in  the  northern  and  western  States 
of  North  America,  and  has  been  introduced  into  Brazil, 
Australia,  and  the  Himalayas. 

It  is  a  dioecious  perennial  plant,  producing  annually 
several  long  twining  roughish  striated  stems,  which  twist 
from  left  to  right,  are  often  15  to  20  feet  long,  and  climb 
freely  over  hedges  and  bushes.  The  leaves  are  stalked, 
opposite,  3-5  lobed,  and  coarsely  serrate,  and  boar  a  general 
resemblance  to  those  of  the  vine,  but  are,  as  well  as  the 
whole  plant,  rough  to  the  touch ;  the  upper  leaves  are 
sometimes  scarcely  divided,  or  quite  entire.  The  stipules 
are  interpetiolar,  each  consisting  of  two  lateral  ones  united, 
or  rarely  with  the  tips  free.  The  male  inflorescence  (fig.  1,  A) 
forms  a  panicle ;  the  flowers  consist  of  a  small  greenish 
five-parted  perianth  (a)  enclosing  five  stamens,  whose  anthers 
(6)  open  by  terminal  slits.  The  female  inflorescence  (fig.  1, 
B)  is  less  conspicuous  in  the  young  state.  T'- j  catkin  or 
Btrobile  consists  of  a  number  of  small  acute  bracts,  with 
two  sessile  ovaries  at  their  base,  each  subtended  by  a  rounded 
bractlet  (c).  Both  tho  bracts  and  bractlets  enlarge  greatly 
during  the  development  of  the  ovary,  and  form,  when  fully 
grown,  the  membranous  scales  of  tho  strobile  (fig.  2,  a). 
The  bracts  can  then  only  be  distinguished  from  the  bract- 
lets  by  being  rather  more  acute  and  more  strongly  veined. 
The  perianth  (fig.  1,  rf)  is  short,  cup-shaped,  undivided,  and 
closely  applied  to  tho  ovary,  which  it  ultimately  encloses. 
In  the  young  strobile  the  two  purple  hairy  styles  (e)  of 
each  ovary  project  beyond  the  bracts.  The  ovary  contains 
a  single  exalbuminoua  seed,  containing  a  epirally-coiled 
embryo  (fig.  2,  h). 

The  ovary  and  the  base  of  the  bracts  are  covered  with  a 
yellowish  powder,  consisting  of  minute  sessib  grains  (see 


vol  iv.  p.  91,  fig.  48)  called  lupulin  or  lupulinic  glam'a 
(see  vol.  i.  p.  381).     These  glands  (fig.  2,  ;)  are  stated  by 


Stoddart  to  bo  from 


to 


inch  in  diameter,  like  flat- 


tened subovate  little  saucers  in  shape,  and  attached  to  a 
short  pedicel ;  by  the  expansion  of  the  central  portion  during 
growth  their  apex  ultimately  becomes  con'  ex  instead  of 
concave.  The  upper  or  hemispherical  portion  consists  of 
a  delicate  continuous  membra;. c,  and  the  lower  part  of 
tabular  polyhedric  cells.  The  stalk  is  not  perceptible  is 
the  gland  as  found  in  commerce.     When  fresh  the  glanJ 


Fic.  1. — Male  (A)  anil  Female  (B)  Innovescence  of  the  Hop 
is  seen  to  be  filled  with  a  yellowish  or  dark  brown  liquid ; 
this  on  drying  contracts  in  bulk  and  forms  a  central  mass. 
The  contents  of  these  glands,  according  to  Lermer,  are 
chiefly  wax  (myricylic  palmitate)  and  resins,  one  of  whicfc 
is  crystalline  and  unites  with  bases ;  with  these  the  bitter 
acid  of  hops  is  present  in  small  proportion.  It  is  to  these 
lupulinic  glands  that  the  medicinal  properties  of  the  hop  are 
chiefly  due.  By  careful  sifting,  about  1  oz.  may  be  ob- 
tained from  1  lb  of  hops,  but  the  East  Kent  variety  is 
said  to  yield  more  than  the  Sussex  hops. 

In  hop  gardens  a  few  male  plants,  usually  three  or  four  to 
an  acre,  aro  sometimes  planted,  that  number  being  deemed 
suflScient  to  fertilize  the  female  flowers.  It  is  stated,  how- 
ever, that  the  female  plant  produces  sufiicient  male  flowers 
for  self-fertilization  (Royle).  The  blossoms  are  produced 
in  August,  and  the  strobiles  are  fit  for  gathering  from  the 
beginning  of  September  to  the  middle  of  October,  accord- 
ing to  the  weather. 

The  cultivation  of  hops  for  use  in  the  manufacture  ol 
beer  dates  from  an  early  period.  In  the  8th  and  9  th  cen- 
turies hop  gardens,  called  "humularia"  or  "humuleta," 
existed  in  France  and  Germany.  In  tho  herbarium  of 
Apuleius  (1050  a.d.),  the  hop  ("  hymelo")  is  said  to  have 
been  put  in  the  usual  drinks  of  England  on  acr  unt  of  its 
good  qualities.  Until  the  IGth  century,  ho  ./ever,  hops 
appear  to  have  been  grown  in  a  very  fitful  manner,  and  to 
a  limited  extent,  generally  only  for  private  consumption ; 
but  after  tho  commencement  of  the  17th  century  the  culti- 
vation  increased  rapidly.     At  the  present  time  England 
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prodoces  a  larger  quantity  than  any  otbor  country  iu  Europe. 
Formerly  several  plants  were  used  as  well  as  hops  to  season 
ale,  hence  the  name  "  alehoof "  for  Neixta  Glechoma,  and 
"alecost"  for  Batsamita  vulgaris.  The  sweet  gale,  Myrica 
Gale,  and  the  sage,  Salvia  oJHcinalis,  were  also  similarly  em- 
ployed Various  hop  substitutes,  in  the  form  of  powder, 
have  been  offered  in  commerce  of  late  yeara,  most  of 
which  appear  to  have  quassia  aa  a  chief  ingredient. 

The  young  tender  tops  of  the  hop  are  in  Belgium  cut 
flff  in  spring  and  eater,  like  asparagus,  and  are  forced  from 
December  to  February.  They  are  not  only  considered  a 
delicacy,  but  v  luable  as  a  dip";  for  amemic,  scrofulous, 
*ad  rachitic  oersons. 


Fic.  2.— Frait  wt  Hop. 

Hops  are  extensively  cultivated  in  parts  of  New  England, 
New  York,  and  Michigan,  and  most  of  the  hops  consumed 
in  the  United  States  are  supplied  by  those  districts.  Al- 
though the  hop  was  introduced  into  America  nearly  250 
years  ago,  and  its  cultivation  encontaged  by  legislative 
enactments  in  16.57,  it  is  only  about  seventy-five  years  since 
its  culture  was  commenced  on  an  extensive  scale  ;  but  from 
that  time  the  progress  has  been  rapid,  and  hops  have  been 
grown  in  nearly  every  State  in  the  Union.  The  amount 
produced  in  the  United  States  was  e.=itimated  in  1840  at 
6196  bales,  in  1850  at  17,485,  in  1860  at  54,960,  and  in 
1870  at  127,283.  As  in  England,  the  hop  is  subject  to 
disease  and  blight,  and  in  consequence  the  crop  is  variable  ; 
thus,  in  1869,  69,463  bales  were  exported  from  New  York 
and  none  imported,  and  in  1873  only  315  bales  were 
exported  and  20,885  imported.  The  English  cluster  and 
grape  hops  seem  to  bo  most  generally  cultivated  in  New 
York  and  Wisconsin.  Hops  are  also  grown  largely  in  Bel: 
gium,  Prussia,  France,  Wiittemberg,  and  central  Germany. 
In  187£  only  7153  cwts  of  hops  .were  exported  from 
England  chiefly  to  Australia. and  other  British  possessions. 


while  262,765  cwts.  were  imported,  ol  which  108,300 
cwts.  were  derived  from  the  United  States,  63,480  cwts. 
from  Belgium,  50.567  from  Germany,  26,796  from  Hoi. 
land,  and  smaller  quantities  from  France  and  Britisli 
North  America.  The  first  packages  of  hops  collected  in 
England  often  fetch  an  extravagant  price,  and  are  some> 
times  disposed  of  with  remarkable  celerity.  The  firs! 
pocket  of  hops  gathered  in  187  is  said  to  have  been 
picked,  dried,  sent  to  London,  sold  by  auction,  subjected  tt> 
hydraulic  pressure,  packed  and  banded  with  iron,  coveresi 
with  three  coats  of  paint,  and  despatched  to  an  India!) 
mail  steamer — all  within  twenty-four  hours.  The  bettei 
qualities  are  usually  packed  in  fine  and  the  inferior  in 
coarse  sacking.  In  Germany  two  varieties  of  the  hop  are 
distinguished,  the  August  and  the  autumn  hop,  the  formei 
being  preferred. 

The  stem  of  the  hop  abounds  in  fibre  similar  to  that  ul 
hemp  and  flax,  and  has  been  used  in  Sweden  in  the  pro. 
ducLion  of  a  strong  durable  white  clotk  Hitherto  it  has 
been  usual  to  steep  the  stem  in  water  during  the  whola 
winter  in  order  to  separate  the  fibre  easily.  A  much 
quicker  process  has,  however,  been  patented,  by  which  ths 
bbre  can  be  speedily  extracted.  This  process  consists  in 
boiling  the  stems  first  for  three  quarters  of  an  hour  in 
alkaline  lye,  aud  then,  ixit^^r  rinsing  in  water,  for  the  same 
time  in  acetic  acid  ;  the  fibre  is  thus  obtained  in  a  state  fit 
for  bleaching.  The  leaves,  stem,  and  root  possess  also  an 
astringent  property,  and  their  use  for  tanning  purposu 
was  hence  at  one  time  patented  in  England.  The  leaves 
have  also  been  recommended  as  fodder  in  the  fresh  state, 
mixed  with  other  materials,  and  are  said  to  increase  ths 
quantity  and  improve  the  qnality\of  milk  yielded  by  cow^ 
The  stems  or  "  bine  "  are  usually  burned  in  the  hop  garden. 
The  spent  hops  from  breweries  form  excellent  manure 
for  light  soils,  and  together  with  the  leaves  should  be  re» 
turned  to  the  hop-gardens,  the  materials  absorbed  from 
the  ground  by  the  hop  plant  being  thus  in  some  measure 
restored  to  it. 

By  distillation  witli  water,  hops  yield  0'9  per  cent,  of  a 
volatile  oil,  of  a  greenish  colour  if  from  fresli,  but  reddislw 
brown  if  from  old  hops.  Exposed  to  the  air  it  resinifiesi 
This  oil,  according  to  Personne,  contains  valerol,  CjHidOi 
which  soon  passes  into  v.ilerianic  acid,  O'l  to  0'17  of  this 
acid  having  been  found  by  Mchu  in  the  lupulinic  glands* 
The  unpleasant  odour  of  old  hops  is  due  to  this  change^ 
which  may  be  prevented  or  retarded  by  exposure  to  tha 
action  of  sulphurous  acid  gas.  For  medicinal  use  fresl| 
hops  which  have  neither  undergone  this  change  nor  beea 
treated  with  sulphurous  acid  should  be  used.  For  brewing 
purposes,  according  to  Liebig,  the  use  of  sulphured  hops  is 
not  objectionable.  The  bitter  acid  principle,  C32H50O7,  to 
which  hops  probably  owe  their  tonic  properties,  although 
noticed  by  Payen,  was  first  obtained  in  the  pure  state  by 
Lermerin  1863.  It  crystallizes  in  large  rhombic  prisms,  and 
is  soluble  in  ether.  It  has  been  variously  called  lupulin, 
lupuline,  lupulite,  and  humulin.  Griessraayer  (1874)  haS 
shown  that  hops  contain  also  in  small  proportion  a  liquid 
volatile  alkaloid,  not  yet  analysed,  which  has  the  odour  ot 
conia ;  to  this  alkaloid  its  narcotic  property  is  perhaps  due. 
The  same  chemist  found  trimethylamine  iu  hops.  Ettj 
0876-78)  has  found  in  the  scales  of  the  hop  strobiles  ai^ 
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astringent  principle,  humulotannic  acid,  C^^^fi^f,, 


vhich 


is  incapable  of  precipitating  gelatin,  but  which,  when  boilec^ 
in  alcohol  or  water  or  heated  to  130°  C,  changes  to  a  red 
substance,  phlohaphen,  C^^B.^f.i>^^,  whose  solution  in  alcohol 
possesses  that  property.  Etti  likewise  obtained  a  crys- 
talline white  and  an  amorphous  browu  resin,'  also  malatr, 

'  Issleib  (Archiv  der  Pharmacie,  May  1880)  has  further  elucidatnl 
th«  chemical  relationship  of  the  constituents  of  the  resin,  essential  oil, 
and  bitter  princiolo. 
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citR<.te,nitrate)  phosphate,  and  sulphate  of  potassium,  and 
poetic  ocid. 

The  use  of  hops  in  medicine  dates  from  a  vbtj  early 
period.  Coles,  iahisl/istorp of  Planis (1657),  sajB — "They 
♦re  good  to  cleanse  the  kidneys  of  gravel  and  provoke 
orine;  they  likewise  open  obstructiona  of  the  liver  and 
spleen,  and  cleanse  the  blood  and  loosen  the  belly ;  and  as 
they  cleanse  the  blood,  so  consequently  they  help  to  cure 
eruptions  of  the  skin."  Brooke's  I) ispcnsatori/ {1753)  recom- 
ffiends  them  also  as  an  alterative,  and  as  a  remedy  for  hypo- 
chondriasis. Hops  are,  however,  but  little  used  in  medicine 
at  the  presentday,  although  official  in  the  British  and  United 
States  Pharmacopoeias.  According  to  Bartholow  hops  in- 
crease the  action  of  the  heart,  excite  the  cutaneous  circula- 
tion, and  cause  diaphoresis.  A  slight  cerebral  excitement  is 
first  produced,  soon  followed  by  a  disposition  to  sleep.  Hops 
ttlsopossess  someanaphrodisiac  properties.  The  preparations 
used  are  the  tincture,  infusion,  and  extract,  the  oleoresin, 
and  the  lupulinic  glands.  The  drug  is  generally  employed 
either  as  a  stomachic  in  dyspepsia,  or  to  allay  nervous 
irritability  or  cerebral  excitement  in  delirium  tremens, 
where  the  use  of  opium  is  inadmissible.  A  combination 
of  the  tinctures  of  lupulin  and  capsicum  is  said  to  be  one 
of  the  best  substitutes  for  alcoholic  stimulants  when  their 
habitual  use  is  to  be  discontinued.  A  pillow  stuffed  with 
hops  forms  a  well-known  domestic  remedy  for-sleeplessness, 
and  a  bag  of  hops  dipped  in  hot  water  is  often  used  as  an  ex- 
ternal application  to  relieve  pain  or  inflammation,  especially 
of  the  abdominal  organs. 

Seo  Fliickiger  and  Hanbury,  Pharmacographia,  2d  ed.,  p.  651  ; 
Bentley  and  Trimen,  Med.  Plants,  No.  230  ;  Griessmayer,  Amcr. 
Journ.  Phann.,  Ax\g.  1S76,  p.  860;  Etti,  in  Din^ler's  Pohjt.  Journ. 
ccxxvii.  p.  491 ;  ccxxviii.  pp.  354,  357  ;  Bartholow,  Mat.  Med.,  p. 
362;  Watson,  Rural  Eneyclopccdia,  ii.  pp.  686-699;  Darwin,  Climb- 
ing  Plants,  p.  2  ;  Scot,  Pcrfile  Platfarme  of  a  Hoppc  Curden,  1676 ; 
Freake,  Humulus  Lupulus  in  Gout,  1806  ;  La  Behjiquc  Horticole, 
1851,  t.  L  311  ;  Perin,  Culture  du  EouUon,  Strasburg,  1874  ; 
and  for  details  as  to  the  cultivation  and  varieties  and  the  picking 
and  preparation  of  hops,  and  their  employment  in  the  making  of 
teer,  see  AoKicuLTtrKE,  voL  i.  p.  381,  and  Bkewino,  vol.  iv. 
pp.  272-273.  (K.  M.  H.) 

.  HOPP],  TnoMAS  (c.  1770-1831), the  mihor  ol  Anastasius, 
born  at  London  about  1770,  was  descended  from  a 
branch  of  an  old  Scotch  family  who  for  several  generations 
were  extensive  merchants  iu  London  and  Amsterdam. 
About  the  age  of  eighteen  he  started  on  a  tour  through 
various  parts  of  Europe,  Asia,  aud  Africa,  where  he 
interested  himself  especially  in  architecture  aad  sculpture, 
making  a  large  collection  of  the  principal  objects  which 
attracted  his  attention.  On  his  return  to  London  he 
purchased  a  house  ia  Duchess  Street,  which  he  fitted 
up  in  a  very  ornamental  and  elaborate  style,  from  draw- 
ings made  by  himself.  In  1805  he  published  sketches 
of  his  furniture,  accompanied  by  letterpress,  in  a  folio 
volume,  entitled  Household  Furniture  and  Decoration, 
which  had  considerable  influence  in  effecting  o  change  in 
the  upholstery  and  interior  decoration  of  houses.  In  1 809 
lie  published  the  Costumes  of  the  Ancients,  and  in  1812 
Designs  of  Modern  Costumes,  works  which  display  a  large 
amount  of  special  antiquarian  research.  He  was  also  a 
munificent  patron  of  the  highest  forms  of  art,  and  both  at 
his  London  house  and  his  country  seat  at  Deepdene  near 
Dorking  he  formed  large  collections  of  paintings,  sculpture, 
and  antiques.  Thorwaldsen,  the  Danish  sculptor,  was 
indebted  to  him  for  the  early  recognition  of  his  talents,  and 
he  also  g?  ve  frequent  employment  to  Chantrey  and  Flaxman. 
In  1819  he  publi.shed  anonymously  his  novel  Anastasius, 
or  Memoirs  of  a  Modern  Greek,  written  at  the  close  of.  the 
l&th  century,  a  work  which,  chiefly  on  account  of  the  novel 
character  of  its  subject,  caused  a  great  sensation.  It  was 
generally  attributed  to  Lord  Byron,  but,  though  remarkable 
I'OiL  the  acquaintance  it  displays  with  Eastern  life,  and  dis- 


tinguished by  considerable  Imaginative  vigour  nurf  much 
graphic  aud  picturesque  description,  its  paradoxes  are  not 
so  striking  as  those  in  which  Lord  Byron  indulged ;  and, 
notwithstanding  some  eloquent  and  forcible  passages,  the 
only  reason  which  warranted  its  ascription  to  him  was  the 
general  type  of  character  to  which  its  hero  belonged.  Eop<v 
died  February  3,  1831.  He  was  the  author  of  two  works 
published  posthumously, — the  Origin  and  Prospects  of 
Man,  1831,  in  which  he  indulged  in  speculations  divei-ging 
widely  from  the  usual  orthodox  opinions,  and  an  Historical 
Essay  on  Architecture,  1835,  an  elaborate  description  of  the 
architecture  of  the  Middle  Ages,  illustrated  by  drawings 
made  by  himself  in  Italy  and  Germany. 

HOPITAL.     See  L'Hopitau 

HOPKINS,  EzEKiEL  (1633-1690),  bishop  of  London- 
derry, and  a  Calvinistic  divine  of  some  repute,  was  born  at 
Stanford,  Devon  (where  his  father  was  curate),  in  1633,  was 
educated  at  Mogdalen  College,  Oxford,  where  he  identified 
himself  with  the  Presbyterian  party,  and  about  1660  became 
assistant  to  Dr  W.  Spurstow  of  Hackney,  the  W.S.  [UU.S.] 
of  "  Smectymnuus."  He  was  subsequently  presented  to  the 
living  of  St  Mary  Woolnoth,  London,  which  at  the  out- 
break of  the  plague  he  exchanged  for  that  of  St  Mary's, 
Exeter.  Having  married  a  daughter  of  Lord  Robarte*, 
who  in  1669  became  lord-lieutenant  of  Ireland,  he  was  soon 
afterwards  promoted  to  the  deanery  of  Eaphoe,  and  iu 
1671  he  was  raised  to  the  bishopric  of  that  diocese.  Trans- 
lated to  the  see  of  Londonderry  iu  1681,  he  continued  to 
discharge  his  episcopal  functions  until  the  period  of  the 
famous  siege,  when,  after  having  vainly  sought  to  iuculcate 
the  doctrine  of  passive  resistance,  he  withdrew  to  London, 
where  in  1689  he  accepted  the  living  of  St  Mary  Alderman- 
bury.     He  died  in  June  1690. 

His  works,  consisting  chiefly  of  discourses,  but  including  A  prac- 
tical Exposition  of  the  Lord's  Prayer  and.4»  Exposition  of  the  Ten 
Commandments,  were  first  published  in  a  complete  and  uniform 
edition  in  1701  ;  they  were  reprinted  in  4  vols,  in  1809,  with  a 
Life  prefixed,  by  Pratt,  and  again,  in  2  vols.,  in  1841-44.  Though 
marked  by  "  strength  of  thought,  originality  of  illustration,  and 
felicity  of  style,"  they  are  now  but  seldom  read. 

HOPKINS,  Samdel  (1721-1803),  the  theologian  from 
whom  the  Hopkinsians  or  Hopkinsian  Calvinists  take  their 
name,  was  born  at  Waterbury,  Connecticut,  on  September 
17,  1721.  About  his  fifteenth  year  he  entered  Yale 
College,  where  he  graduated  in  1741 ;  he  afterwards  studied 
divinity  at  Northampton  with  Jonathan  Edwards ;  and  in 
1743  he  was  ordained  pastor  of  the  church  at  Housatonnuc 
(now  Great  Barrington),  Massachusetts.  There  in  the  midst 
of  a  small  settlement  of  only  thirty  families  he  laboured  for 
six  and  twenty  years,  preaching,  studying,  and  writing, 
until  in  1769  he  was  dismissed  from  his  oSice  on  the  alleged 
ground  of  want  of  funds  for  his  support.  He  next  began  to 
preach  in  Newport,  Rhode  Island,  where,  in  1 .  0,  he  was 
settled  as  pastor  of  a  small  congregation,  and  .  aere,  with 
an  interval  from  1776  to  1780,  caused  by  the  occupation  of 
the  British,  he  continued  to  labour  until  about  the  close  of 
the  century.  In  1799  he  had  an  attack  of  paralysis,  from 
which  ho  never  wholly  recovered ;  but  ho  continued  to 
preach  occasionally,  and  with  unimpaired  mental  vigour,  al- 
most until  his  death,  which  occurred  on  December  20, 1803. 

While  in  vigour  of  intellect  and  in  strength  and  purity  of  moral 
tone  hardly  inferior  to  Jonathan  Edwards,  Hopkins  considerably 
excelled  his  master  in  force  and  energy  of  character.  To  him 
belongs  the  honour  of  having  been  one  of  the  first  to  stir  up  and 
organize  political  action  against  slavery  ;  and  to  his  persistent 
though  bitterly  opposed  efforts  are  chiefly  to  be  attributed  the  law 
of  1774,  which  forbade  the  importation  of  negroes  into  New  England, 
as  also  that  of  1784,  which  declared  that  all  children  of  slaves  bom 
after  the  following  JIarch  should  be  free.  He  was  the  author  of 
numerous  pamphlets,  addresses,  and  sermons ;  and  he  also  published 
lives  of  Jonathan  Edwards,  Susannah  Anthony,  and  Mrs  Osbom. 
But  his  distinctive  theological  tenets  are  chiefly  to  be  sought  in  his 
important  work,  the  System  of  Theology,  which,  published  in  1791, 
haa  had  an  ioflucnco  hardly  inferior  to  that  exercised  by  the  writ- 
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ings  of  Edwards  Limself.  They  may  be  summed  up  as  follows  : — 
(1)  .Ood  is  the  efiScient  cause  of  all  the  volitions  of  the  human  heart, 
whether  these  be  good  or  evil;  (2)  the  guilt  of  Adam's  first  sin 
lies  upon  Adam  alone  ;  moral  corruption  consists  exclusively  in  the 
opposition  offered  by  the  human  heart  to  the  doing  of  that  which  it 
is  reaily  and  fully  capable  of  doing  ;  (3)  all  virtue  or  true  holiness 
consists  in  disinterested  benevolence ;  (4)  all  sin  consists  in  selfish- 
nbss ;  (5)  reconciliation  and  redemption  are  fundamentally  dis- 
tinct ;  the  former  opens  the  gate  of  mercy,  the  latter  applies  to 
individuals  Christ's  saving  benefits ;  (6)  effoctuar  calling  consists 
in  »  willingness  to  allow  himself  to  be  saved,  produced  iu  the  heart 
of  the  sinner  by  God  ;  (7)  although  the  rigliteousness  of  Christ  is 
the  sole  ground  of  the  sinner's  justification,  yet  is  that  righteousness 
not  imputed ;  (8)  repentance  is  prior  in  point  of  time  to  the  exercise 
of  faith  in  Christ. 

The  works  of  Hopkins,  first  published  In  two  volumes  at  Boston  Id  1791.  ap- 
peared In  a  2d  edition  In  1811.  The  latest  and  best  edition  Is  tbat  of  1852,  In 
three  Tolumes,  also  published  at  Boston;  to  it  there  Is  prefixed  a  biographical 
f  Jtetch  by  Professor  Park  of  Andover. 

HOPKINSON,  Francis  (1737-1791),  an  American 
nathor,  and  one  of  the  signers  of  the  Declaration  of  Inde- 
pendence, was  born  at  Philadelphia  in  1737.  He  studied 
at  the  college  of  Philadelphia,  and  after  graduating  in  1763, 
risolved  to  prepare  himself  for  the  legal  profession.  After 
being  admitted  to  the  bar  in  1765,  he  spent  two  years  in 
England,  and  on  his  return  in  1768  he  obtained  a,  lucrative 
public  appointment  in  New  Jersey.  In  1776-77  he  repre- 
sented that  State  in  Congress.  In  1779  ho  was  appointed 
judge  of  admiralty  for  Pennsylvania,  and  in  1790  district 
judge  for  the  same  state.  He  died  at  Philadelphia  9th 
May  1791.  Hopkinson  was  the  author  of  several  songs  to 
which  he  wrote  popular  airs,  and  of  various  political 
poems,  pamphlets,  and  Jeux  d'esprit,  which  from  their 
humorous  satire  had  a  wide  circulation,  and  powerfully 
assisted  in  arousing  and  fostering  the  spirit  of  political 
independence  that  issued  in  the  American  Revolution. 

His  principal  writings  are  The  Pretty  Story,  1774  ;  The  Prophecy, 
1776;  The  PoUlical  Catechism,  1777.  Among  his  songs  may  be 
mentioned  The  Treaty,  The  Battle  of  the  Keys,  and  The  New  Roof, 
a  Song  for  Federal  Mechanics  ;  and  the  best  known  of  his  satirical 
pieces  are  Typographical  Method  of  conducting  a  Quarrel,  Essay  on 
White  Washing,  and  Modern  Learning.  His  Miscellaneous  Essays 
and  Occasional  lyrilings  were  published  at  Philadelphia  in  3  vols., 
1792. 

HOPPNER,  John  (1758-1810)^  English  portrait-painter, 
was  born,  it  is  said,  on  April  4,  1758,  at  Whitechapel. 
His  father  was  of  German  extraction,  and  his  mother  was 
one  of  the  German  attendants  at  the  royal  palace.  Hoppner 
was  consequently  brought  early  under  the  notice  and  re- 
ceived the  patronage  of  George  III.,  whose  regard  for 
him  gave  rise  to  unfounded  scandal.  As  a  boy  ho  was  a 
chorister  at  the  royal  chapel,  but  showing  strong  inclination 
for  art,  he  in  1775  entered  as  a  student  at  the  Royal 
Academy.  In  1778  he  tookji  silver  medal  for  drawing 
from  the  life,  and  in  1782  the  Academy's  highest  award,  the 
gold  medal  for  historical  painting,  his  subject  being  King 
Lear.  Ha  first  exhibited  at  the  Royal  Academy  in  1780. 
His  earli-'t  love  was  for  landscape,  but  necessity  obliged 
him  to  turn  to  the  more  lucrative  business  of  portrait- 
painting.  At  once  successful,  he  had,  throughout  life,  the 
most  fashionable  and  wealthy  sitters,  and  was  the  greatest 
rival  of  the  growing  attraction  of  Lawrence.  Ideal  subjects 
were  very  rarely  attempted  by  Hoppner,  though  a  Sleeping 
Venus,  Belisarius,  Jupiter  and  lo,  a  Bacchante,  and  Cupid 
and  Psyche  are  mentioned  among  his  works.  The  prince 
of  Wales  especially  patronized  him,  and  many  of  his  finest 
portraits  are  in  the  state  apartments  at  St  James's  Palace, 
the  best  perhaps  being  those  of  the  prince,  of  the  duke 
and  duchess  of  York,  of  Lord  Rodney,  and  of  Lord  Nelson. 
Among  his  other  sitters  we  may  mention  Sir  Walter  Scott, 
Wellington,  Frere,  and  Sir  George  Beaumont  Competent 
judges  have  deemed  his  most  successful  works  to  be  his 
portraits  of  women  and  children.  A  Series  of  Portraits  of 
Ladies  was  published  by  him  in  1803,  and  a  volume  of 
translations  of  Eastern  tales  into  English  verse  in  1805. 


The  verse  is  of  but  mediocre  quality.  In  his  later  years 
Hoppner  suffered  from  a  chronic  disease  of  the  liver  •  he 
died  January  23,  1810.-  He  was  confessedly  an  imitator 
of  Reynolds.  When  first  painted,  his  works  were  much 
admired  for  the  brUliancy  and  harmony  of  their  colouring, 
but  they  have  been  much  injured  by  lapse  of  time.  His 
drawing  is  faulty,  but  his  touch  has  qualities  of  breadth  and 
freedom  that  give  to  his  paintings  a  faint  reflexion  of  the 
charm  of  Reynolds.  Hoppner  was  a  man  of  great  social 
power,  and  had  the  knowledge  and  accomplishments  of  a 
man  of  the  world. 

HOR,  MoDNT  (inn  in,  -cip  ^h  Spot),  a  lolty  and  con- 
spicuous double-topped  mountain  in  Arabia  Petraa,  form- 
ing part  of  the  great  Jurassic  chain  of  Shera  or  Seir.  It 
stands  on  the  eastern  edge  of  the  great  valley  of  the  Arabah, 
which  extends  from  the  head  of  the  Gulf  of  Akabah  to  the 
valley  of  the  Jordan,  and  it  is  referred  to  in  Scripture  as 
"onthe  border"  or  "at  the  edge"  of  the  land  of  Edom 
(Numb.  XX.  23,  xxxiii.  37).  According  to  the  most  recent 
measurements,  its  height  is  4800  feet  above  the  level  of 
the  sea.  Mount  Hor  was  the  first  halting-place  of  the 
Israelites  after  they  had  turned  from  Kadesh  on  their  way 
southwards  towards  Zalmonah  and  the  Red  Sea,  in  order 
to  encompass  the  land  of  Edom ;  and  it  was  while  the  host 
was  encamped  at  Kadesh  that  Aaron  ascended  this  moun- 
tain to  die.  This  last  event  is  commemorated  in  the 
modern  name  of  the  mountain,  Djebel  Nebi  Harfin,  "the 
hill  of  the  prophet  Aaron,"  whose  "  tomb,"  a  small  square 
Saracenic  structure,  now  occupies  one  of  the  summits. 
Another  Mount  Hor  (to  opos  to  opos,  LXX.)  is  mentioned 
in  Scripture  in  the  passage  which  (Numb,  xxxiv.  7,  8) 
defines  the  northern  boundary  of  the  prospective  con- 
quests of  the  Israelites.  It  is  probably  to  bo  identified 
with  Lebanon. 

HORACE  (65-8  B.C.).  No  ancient  writer  Las  been  at 
once  so  familiarly  known  and  so  generally  appreciated  in 
modern  times  as  Quintus  Horatius  Flaccus.  We  seem  to 
know  his  tastes  and  habits,  and  almost  to  catch  the  tones 
of  his  conversation,  from  his  own  works,  as  we  know  the 
character  and  manner  of  Dr  Johnson  from  the  pages  of 
Boswell.  His  twofold  function  of  a  satiric  moralist  and 
a  lyric  poet  give  a  peculiar  value  both  to  his  self-por- 
traiture and  to  the  impressions  which  he  has  left  of  his 
age.  From  hi3  Satires,  which  deal  chiefly  with  the  manners 
and  outward  lives  of  men,  we  know  him  in  his  relations 
to  society  and  his  ordinary  moods;  from  his  Epistles, 
which  deal  more  with  the  inner  life,  we  best  understand 
his  deepest  convictions  and  the  practical  side  of  his  philo- 
sophy ;  while  his  Odes  have  perpetuated  the  finest  pleasure 
which  he  derived  from  art,  nature,  and  the  intercourse  of 
life,  have  idealized  some  of  the  graver  as  well  as  the 
lighter  aspects  of  his  reflexion,  and  given  an  elevated  ex- 
pression to  his  sympathy  with  the  national  ideas  and 
movement  of  his  time. 

His  own  writings  afford  much  the  fullest  and  most  trust- 
worthy materials  for  his  biography  and  for  the  estimate 
of  his  character.  But  a  few  facts,  in  addition  to  those 
recorded  by  the  poet  himself,  are  known  from  the  short  Ufa 
originally  contained  in  the  work  of  Suetonius,  De  Viri$ 
Iltustribvs. 

Horace  was  born  on  the  8th  of  December  65  B.C.,  in  the 
consulship  of  L.  Manlius  Torquatus  and  L.  Aurelius  Cotta 
{Ode  iii.  21,  1 ;  Epode  13,  6).  His  birthplace  was  the 
town  of  Venusia  on  the  borders  of  Lucania  and  Apulia, 
whence  he  describes  himself  as  "Lucanus  an  Apulus  anceps" 
{Sat.  ii.  1,34).  In  his  "  Journey  to  Brundusium  "{Sat.  i.  5) 
he  marks  hia  recognition  of  the  familiar  shapes  of  the 
Apulian  hills — 

"  Incipit  ex  illo  montes  Apulia  notos 
Ostcntare  miUi  ;" 
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and  ia  one  of  Lib  finest  odejbe  speaks  of  Mount  Vulturnus 
(IS  the  scene  of  an  adventure  of  bis  cLildhood,  wLicli  marked 
liini  out  as  a  special  object  of  divine  protection  and  as 
appointed  to  a  poetic  destiny.  The  descriptive  touches  in 
that  passage,  such  as  "  celsas  nidum  Acherontiaj,"  show 
that  the  scenery  by  which  ho  was  surrounded  in  his  early 
years  had  imprnted  itself  vividly  on  his  mind.  As  he 
connects  his  native  mountains  with  the  dawn  of  his  poetic 
inspiration,  so  he  associates  the  name  ol  the  "far-sounding 
Aufidus,"  the  rivjr  familiar  to  his  early  recollection,  in  more 
than  one  passage  of  his  Odes  (iiL  30,  10 ;  iv.  9,  2)  with 
his  hopes  of  poetic  immortality.  He  dwells  fondly  on  the 
virtues  of  the  people  belonging  to  his  native  district,  as  in 
that  picture  of  faraily  happiness  and  innocence  which  he 
l>aints  in  the  second  Epode — 

"  Qiioil  si  piiJica  mulier  in  partem  juvet 
Domum  ntijue  rlulce3  liberos, 
Sabina  qualis,  atit  perusta  solibns 
rcriiici3  uxor  Apuli  ;" 

ond  elsewhere  he  recalls  with  pride  the  old  martial  glory 
of  the  race  amongst  whom  his  first  years  were  passed  (fide 
i  22, 14  ;  iii.  5,  9).  Like  Virgil  he  regards  the  Sabellian 
stock  as  that  branch  of  the  Italian  people  which  had  con- 
tributed most  to  the  virtue  of  Rome  as  well  as  to  her 
greatness  in  war.  In  the  Ofella  of  the  Satires  we  meet 
witli  a  still  surviving  typo  of  that  primitive  virtue.  The 
Servius  Oppidius,  whose  dying  directions, to  his  sons  are 
recorded  in  Snf.  ii.  3,  1G8,  &e.,  seems  to  have  been  another 
representative  of  "  the  wisdom  unborrowed  from  the 
schools,"  who  must  have  been  known  to  Horace  through 
the  tie  of  neighbourhood.  VYe  note  also,  as  a  trace  of  the 
[nfluenco  of  early  impressions  on  his  later  tastes,  that  the 
name  of  the  "  Eandusian  fountain,"  frhich  he  has  made 
ns  immortal  as  the  names  of  Castalia  or  Aganippe,  seems 
to  have  been  transferred  by  him  from  a  spring  in  his  native 
district  to  one  on  his  Sabine  farm,  which  charmed  and 
Inspired  him  in  the  meridian  of  his  poetical  power.  We 
may  thus  trace  some  of  the  germs  of  his  poetical  inspira- 
tion, ns  well  as  of  his  moral  sympathies,  to  the  early  years 
which  he  spent  on  the  farm  near  Venusia.  But  tlie  most 
important  moral  influence  of  his  youth  was  the  training 
ond  example  of  his  father,  of  whose  worth,  affectionate 
solicitude,  and  homely  wisdom  Horace  has  given  a  most 
pleasing  and  life-like  picture  {Sal.  i.  G,  70,  &c.).  He  was 
a  freedman  by  position ;  and  it  is  supposed  that  he  had 
been  originally  a  slave  of  the  town  of  Veuusia,  and  ou  his 
emancipation  had  received  the  gentile  name  of  Horatius 
from  the  Horatian  tribe  in  which  the  inhabitants  of  Venusia 
were  enrolled.  A.fter  his  emancipation  he  acquired  by  the 
occupation  of  "  joactor  "  (a  collector  of  the  payments  made 
at  public  aucticns,  or,  according  to  another  interpretation, 
a  collector  of  taxes)  sufficient  means  to  enable  him  to  buy 
ft  small  farm  ("macro  pauper  agello,"  jSa^  i.  6,  71),  to  make 
sufficient  provision  for  the  future  of  his  son  (Sat.  i.  4, 108), 
and  to  take  him  to  Rome  to  give  him  the  advantage  of  the 
best  education  there.  To  his  care  Horace  attributes,  not 
only  the  intellectual  training  which  enabled  him  in  later  life 
to  take  his  place  among  the  best  men  of  Rome,  but  also 
his  immunity  from  the  baser  forms  of  moral  evil  (Sat.  i.  6, 
G8,  &e.).  To  his  practical  teaching  ho  attributes  also  his 
tendency  to  moralize  and  to  observe  character  {Sat.  i.  4, 105, 
itc.) — the  tendency  which  enabled  him  to  become  the  most 
truthful  painter  of  social  life  and  manners  which  the  ancient 
world  produced.  If  Horace  drew  some  of  his  poetical  sensi- 
bility from  th'e  inlluences  of  his  native  district,  we  may 
believe  that  he  derived  his  moral  health  and  practical 
lagacity  from  a  father  who  combined  with  the  intelligence 
find  prudence  which  raised  hiin  above  his  original  position 
the  serious  spirit  and  respect  for  the  morality  handed  down 
trom  Iheir  forefathers — 


V'liii  satis  est  si 
ll'raditnm  ab  anti(iuis  moiom  Bcnnri,"  4o.>— 

whicli  formed  the  basis  of  the  old  Italian  character.' 

In  one  of  his  latest  writings  (Epist.  ii.  2,  42,  L 
Horace  gives  a  further  account  of  his  education  ;  but  wo 
hear  no  more  of  his  father,  nor  is  there  any  allusion  in  his 
writings  to  the  existence  of  any  other  member  of  his  family 
or  any  other  relative.  After  the  orciiuary  grammatical  and 
literary  trainipg  at  Rome,  ho  went  to  Athens,  the  inost 
famous  school  of  philosophy,  as  Rhodes  was  of  oratory  ; 
and  he  describes  himself  while  there  as  "  searching  after 
truth  among  the  groves  of  the  Academy  "  as  well  as  advanc- 
ing in  literary  accomplishment  His  pleasant  residence 
there  was  interrupted  by  the  breaking  out  of  the  civil  war. 
Following  the  example  of  his  young  associates,  he  attached 
himself  to  the  cause  of  Brutus,  whom  he  seems  to  have 
accompanied  to  Asia,  probably  as  a  member  of  his  staS" ;  and 
he  served  at  the  battle  of  Philippl  in  the  post  of  military 
tribune  He  shared  in  the  rout  which  followed  the  battl(^ 
and  in  an  ode  addressed  to  his  old  comrade  Pompeius 
Grosphus  he  alludes,  in  imitation  of  a  similar  confession  of 
Alco2us,  to  the  inglorious  casting  away  of  his  shield.  Il" 
interpreting  such  passages  in  the  works  of  Horace,  we  have 
always  to  bear  in  mind  the  irony  habitual  to  him,  and  the 
reserve  imposed  on  him  by  his  subsequent  relations  to  the 
chiefs  of  the  victorious  party.  The  enthusiasm  which  he 
had  felt  for  the  republican  cause,  though  necessarily  re- 
pressed, still  betrays  itself  in  some  expressions  of  that  ode^ 
and  in  that  addressed  to  Asinius  Pollio  (ii.  1,  21,  kc); 
and  though  he  describes  himself  as 

"  Imbellis  et  Craius  paruni," 
and  as  more  fitted  to  treat  of  the  light  warfare  of  Iovb 
than  of  the  themes  of  actual  war,  yet  both  the  martial  and 
the  patriotic  feeling  expressed  in  many  of  his  later  Odes 
enables  us  to  understand  the  motives  which  induced  him 
to  quit  the  placid  haunts  of  art  and  literature  for  the 
harsher  experience  of  the  campaign  and  battlefield. 

He  returned  to  Rome  shortly  after  the  battle,  stripped  ] 
of  hi?  property,  which  formed  part  of  the  land  confiscated 
for  the  benefit  of  the  soldiers  of  Octavianus  and  Antony. 
It  may  have  been  at  this  time  that  he  encountered  thb 
danger  of  shipwreck,  which  he  mentions  among  the  perils 
from  which  liis  life  had  been  protected  by  supernatural  aid 
{Ode  iii.  4,  28).  He  procured  in  some  way  the  post  of  a 
clerkship  in  the  quaestor's'  office,  and  about  three  years 
after  the  battle  of  Philippi,  he  was  introduced  by  Virgil 
and  Varius  to  Miecenas.  This  was  the  turning-point  of 
his  fortunes.  He  owed  his  friendship  with  the  greatest  of 
literary  patrons  to  his  personal  merits  rather  than  to  his 
poetic  fame ;  for,  though  some  of  his  shorter  and  less  im- 
portant pieces  may  have  been  known  to  a  small  circle  of 
friends  before  the  date  of  this  introduction',  his  first  pub- 
lished work  (book  i.  of  the  Satires)  shows  that  the  relations 
of  intimacy  and  mutual  confidence  which  were  never  after-) 
wards  disturbed  had  been  established  between  the  statesman 
and  poet  some  time  before  this  book  was  given  to  the  world. 
He  tells  us  in  one  of  his  Satires  (i.  10,  31)  that  his  earliest 
ambition  was  to  write  Greek  verses.  In  giving  this  direc- 
tion to  his  ambition,  ho  was  probably  influenced  by  his 
admiration  of  the  old  iambic  and  lyrical  poots  whom  he  has 
made  the  models  of  his  o\>n  Epodcs  and  Odes.  A  parallel 
to  this  may  be  found  in  the  early  Latin  versq  of  Milton  and 
Gray,  in  whom,  as  in  Horace,  the  gift  of  expression  has 
been  brought  to  the  highest  perfection.  His  common  sense 
as  well  as  his  national  feeling  fortunately  saved  him  from 
becoming  a  second-rate  Greek'  versifig^r  ia  an  age-  when 
poetic  inspiration  had  passed  frorti  Greece  to  Italy,  and  the 

'  Cf.  the  lina  of  Knnius.  whicU  Cicero  comoares  to  tl>a  voice  of  ju 
oracle— 

"  Vontusiutiqtlis-slaf  rea  Romana  vinatjtie." 
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living  language  of  Rome  \/aa  a  more  fitting  vehicle  for  the 
new  feelings  and  interests  of  men  than  the  echoes  of  the 
old  Ionian  or  Ji^olian  melodies.  His  earliest  Latin  com- 
positions were,  as  he  tell  us,  written  under  the  instigation 
of  poverty  ;  and  they  alone  betray  any  trace  of  the  bitter- 
ness of  spirit  which  the  defeat  of  his  hopes  and  the  hard- 
ships which  he  had  to  encounter  on  his  first  return  to  Rome 
may  have  temporarily  produced  on  him.  Some  of  the 
Epodes,  of  the  nature  of  personal  and  licentious  lampoons, 
and  the  second  Satire  of  book  i.,  in  which  there  is  some 
trace  of  an  angry  republican  feeling,  belong  to  these  early 
compositions.  But  by  the  time  the  first  book  of  Satires 
was  completed  and  published  (35  B.C.)  his  temper  had  re- 
covered its  natural  serenity,  and,  though  he  had  not  yet 
attained  to  the  height  of  his  fortunes,  his  personal  position 
was  one  of  comfort  and  security,  and  his  intimate  relation 
t?ith  the  leading  men  in  liteiture  and  social  rank  was 
firmly  established. 

About  a  year  after  the  publication  of  this  first  book  of 
Satires  Mcecenas  presented  him  with  a  farm  among  the 
Babine  hills,  in  the  valley  crowned  by  Mount  Lucretilis  and 
watered  by  the  stream  Digentia,  which  joins  the  main 
ralley  of  the  Anio  near  the  modern  Vico  Varo  (the  "  Varia  " 
mentioned  in  the  Epistles),  and  about  8  miles  above  the 
modern  Tivoli.  No  kind  of  gift  could  have  added  more  to 
the  poet's  happiness  or  exercised  a  more  salutary  influence 
cn  his  genius.  It  made  him  independent  in  point  of 
fortune  ;  it  satisfied  the  love  of  nature  which  had  been  im- 
planted in  him  during  the  early  years  spent  on  the  Venusian 
€arm ;  and  it  afforded  him  a  welcome  escape  from  the  dis- 
tractions of  city  life  and  the  dangers  of  a  Eoman  autumn. 
The  lines  (Episl.  i.  16,  15,  &c.)— 

"  Hic  latobrse  dulces,  etiam,  si  crcdis,  amcena?, 
Incolumem  tibi  me  priEstant  Septembribus  horia" — 

express  with  simple  and  sincere  feeling  the  charm  of  peace 
end  outward  beauty  as  well  as  the  restorative  influence 
which  this  retreat  in  the  Sabine  highlands  afforded  him. 
Many  passages  in  the  Satires,  Odes,  and  Epistles,  which 
recur  to  the  memory  of  every  reader  of  his  poems,  express 
the  happiness  and  pride  with  which  the  thought  of  his 
own  valley  filled  him,  and  the  interest  which  he  took  in  the 
simple  and  homely  ways  of  his  country  neighbours.  The 
inspiration  of  the  Satires  came  from  the  heart  of  Rome; 
the  feeling  of  many  of  the  Odes  comes  direct  from  the 
Babine  hills  ;  and  even  the  meditative  spirit  of  the  later 
Epistles  tells  of  the  leisure  and  peace  of  quiet  days  spent 
among  books,  or  m  the  open  air,  at  a  distance  from  "  tho 
smoke,  wealth,  and  tumult "  of  the  great  metropolis. 

The  second  book  of  Satires  vras  published  in  29  B.C.;  the 
Epodes  apparently  about  a  year  earlier,  though  many  of 
them  are,  as  regards  the  date  of  their  composition,  to  be 
ranked  among  the  earliest  extant  writings  of  Horace. 
Horace  speaks  of  them  under  the  name  of  "  iambi."  In  one 
of  his  Epistles  (i.  19,  25)  he  rests  his  first  claim  to  origin- 
ality on  his  having  introduced  into  Latium  the  metres  and 
spirit  of  Archilochus — 

"  Pario3  ego  primus  iambos 
Ostendi  Latio,  numcros  animosque  secutus 
Archilochi." 

Yet,  whatever  technical  claim  he  may  have  to  have 
naturalized  some  special  combination  of  metre  employed  by 
the  poet  of  Paros,  Catullus,  Calvus,  and  Bibaculus  had  in 
the  preceding  generation  employed  the  iambic  metre  in  the 
spirit  of  Archilochus  more  effectively  than  Horaca  His 
persona!  lampoons  are  the  least  successful  of  his  works ; 
and  those  of  the  Epodes  which  treat  of  other  subjects  in  a 
poetical  spirit  are  inferior  in  metrical  effect,  and  in  truth 
and  fi-eshness  of  feeling,  both  to  the  lighter  lyrics  of 
Catnlius  and  to  his  uwn  later  and  more  carefully  meditated 
Qdei,     The  Epodes  are  chiefly  interesting  as  a  record  of 


the  personal  feelings  of  Horace  during  the  years  xvhich  mi- 
mediately  followed  his  return  to  Rome,  and  as  a  prelude  to 
the  higher  ait  and  inspiration  of  tho  first  tlirco  books  of 
the  Odi's,  which  were  published  together  about  the  end  of 
21  or  the  beginning  of  23  B.C.'  The  composition  of  these 
Odes  extended  over  several  years,  but  all  the  most  important 
among  them  belong  to  the  years  between  the  battle  of 
Actium  and  24  B.C.,  at  which  time  the  po°t  was  between 
the  age  of  thirty-five  and  forty.  His  lyrical  poetry  is  tlins, 
not,  like  that  of  Catullus,  the  ardent  utterai.ce  of  his  youth, 
but  the  mature  and  finished  workmanship  of  his  manhood. 
The  state  of  public  affairs  was  more  favourable  than  it  had 
been  since  the  outbreak  of  the  civil  war  between  C;esar  and 
Fompey  for  the  appearance  of  lyrical  poetry.  Peace,  order, 
and  national  unity  had  been  secured  by  the  triumph  of 
Augustas,  and  the  enthusiasm  in  favour  of  the  new  govern- 
ment had  not  yet  been  chilled  by  experience  of  its  repress- 
ing influence.  The  poet's  circumstances  were,  at  tho  same 
time,  most  favourable  for  tho  exercise  of  his  lyrical  gift 
during  these  years.  He  lived  partly  at  Rome,  partly  at 
his  Sabine  farm,  varying  his  residence  occasionally  by  visits 
to  Tibur,  Praineste,  or  Bais.  His  intimacy  with  Maecenas 
was  strengthened.  He  was  no  longer  one  among  a  favoured 
band  of  poets,  but  he  had  become  the  familiar  friend  of 
the  great  minister.  He  was  treated  with  distinction  by 
Augustus,  and  by  the  foremost  men  in  Roman  society. 
He  complains  occasionally  that  the  pleasures  of  his  youth 
are  passing  from  him,  but  he  does  so  in  the  spirit  of  a 
temperate  Epicurean,  who  found  new  enjoyments  in  life  as 
the  zest  for  the  old  enjoyments  decayed,  and  who  considered 
tho  wisdom  and  meditative  spirit, — "  the  philosophic  mind 
that  years  had  brought," — an  ample  compensation  for  the 
extinct  fires  of  his  yuuth.  The  sobering  influence  of  time 
is  acknowledged  by  him  in  such  lines  as 

"  Lcnit  albescens  animos  capillus  ;" 
or  in  the  still  finer  expression  of  the  Epistles  (iL  2,  211), 

"  Lenior  et  mclior  Cs  acceflente  senecta?" 
About  four  years  after  the  publication  of  the  three  booka 
of  Odes,  the  first  book  of  the  Epistles  appeared,  introduced, 
as  his  Epodes,  Satires,  and  Odes  had  been,  by  a  special 
address  to  Maecenas.  From  these  Epistles,  as  compared 
with  the  Satires,  we  gather  that  he  had  gradually  adopted 
a  more  retired  and  meditative  life,  and  had  become  fonder 
of  the  country  and  of  study,  and  that,  while  owing  allegiamS'. 
to  no  school  or  sect  of  philosophy,  he  was  framing  for  him- 
self a  scheme  of  life,  was  endeavouring  to  conform  to  it,  and 
was  bent  on  inculcating  it  on  others.  He  maintained  his  old 
friendships,  and  continued  to  form  new  intimacies,  especi- 
ally with  younger  men  engaged  in  public  affairs  or  ani- 
mated by  literary  ambition.  After  the  death  of  Virgil  he 
was  recognized  as  pre-eminently  the  greatest  living  poet, 
and  was  accordingly  called  upon  by  Augustus  to  compose 
the  sacred  hymn  for  the  celebration  of  the  secular  games  in 
17  B.C.  About  four  years  later  he  published  the  fourth 
book  of  Odes,  having  been  called  upon  to  do  so  by  the 
emperor,  in  order  that  the  victories  of  his  stepsons  Drusus 
and  Tiberius  over  the  Rhaiti  and  Vindelici  might  be 
worthily  celebrated.  He  lived  about  five  years  longer,  and 
during  these  years  published  the  second  book  of  Epistles, 
and  the  Epistle  to  the  Fisos,  more  generally  known  as  tho 
"Ars  Poctica."  These  later  Epistles  are  mainly  devoted 
to  literary  criticism,  with  the  especial  object  of  vindicating 
the  poetic  claims  of  his  own  age  over  those  of  the  age  of 
Ennius  and  the  other  early  poets  of  Rome.  He  might  have 
been  expected,  as  a  great  critic  and  lawgiver  on  literature, 
to  have  exercised  a  beneficial  iifluence  on  the  future  poetry 

~The  date  is  determined  by  the  poem  oa  tho  death  of  Quintilius 
Varus  (who  died  24  B.C.),  and  by  the  reference  in  Ode  i.  12  to  the 
young  Marcellus  (died  in  autumn  23  B.C.)  aastiU  alive.  Cf  Wickhani'si 
IntroductioD  to  the  Ode*. 
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of  his  country,  and  to  have  applied  as  much  wisdom  to  the 
theory  of  his  own  art  as  to  that  of  a  right  life.  But  his 
critical  Epistles  ure  chiefly  devoted  to  a  controversial  attack 
on  the  older  writers  and  to  the  exposition  of  the  lav/s  of 
flramatic  poetry,  on  which  his  own  powers  had  never  been 
exercised,  and  for  which  either  the  genius  or  circumstances 
of  the  Romans  were  unsuited.  The  same  subordination  of 
imagination  and  enthusiasm  to  good  sense  and  sober  judg- 
ment characterizes  his  opinions  on  poetry  as  on  morals. 

He  died  somewhat  suddenly  in  the  November  of  the  year 
8  B.C.,  within  a  few  weeks  of  the  death  of  Maecenas,  thus 
strangely  confirming  the  declaration  made  by  liim  in  one 
of  his  Odes  (ii.  17).  Though  not  an  old  man,  he  had 
reached  the  full  maturity  of  his  faculties,  and  fully  accom- 
plished the  work  he  was  fitted  to  do  in  the  world.  He 
lived  longer  than  any  of  the  illustrious  poets  immediately 
contemporary  with  him  or  belonging  to  the  preceding 
generation ;  and  his  works  show  a  mature  character  and  a 
mellow  wisdom  in  striking  contrast  to  the  tone  of  the  only 
other  groat  lyrical  poet  of  Rome,  "  the  young  Catullus." 

Horace  is  one  of  the  few  writers,  ancient  or  modern,  who 
Lave  written  a  great  deal  about  themselves  without  laying 
themselves  open  to  the  charge  of  weakness  or  egotism. 
His  chief  claim  to  literary  originality  is  not  that  on  which 
he  himself  rested  his  hopes  of  immortality, — that  of  being 
the  first  to  adapt  certain  lyrical  metres  to  the  Latin  tongue, 
— but  rather  that  of  being  the  fir^st  of  those  whose  works 
have  reached  us  who  establishes  a  personal  relation  with 
Lis  reader,  speaks  to  him  as  a  familiar  friend,  gives  him 
good  advice,  tells  him  the  story  of  his  life,  and  shares  with 
him  his  private  tastes  and  pleasures, — and  all  this  without 
any  loss  of  self-respect,  any  want  of  modesty  or  breach  of 
good  manners,  and  in  a  stylo  so  lively  and  natural  that 
each  new  generation  of  readers  might  fancy  that  he  was 
addressing  them  personally  and  speaking  to  them  on  sub- 
jects of  everyday  modern  interest.  In  his  self-portraiture, 
so  far  from  wishing  to  make  himself  out  better  or  greater 
than  hi)  was,  he  seems  to  write  under  the  influence  of  an 
ironical  restraint  which  checks  him  in  the  utterance  of  his 
highest  moral  teaching  and  of  his  poetical  enthusiasm.  He 
affords  us  some  indications  of  his  personal  appearance,  as 
where  he  speaks  of  the  "  nigros  angusta  fronte  capillos  "  of 
his  youth,  and  describes  himself  after  he  had  completed 
his  forty  fourth  December  as  of  small  stature,  prematurely 
grey,  and  fond  of  basking  in  the  sun  {Epist.  i.  20,  24). 

In  his  later  years  his  health  became  weaker  or  more  un- 
certain, and  this  caused  a  considerable  change  in  his  habits, 
tastes,  and  places  of  residence.     It  inclined  him  more  to  a 
life  of  retirement  and  simplicity,  and  also  it  stimulated  Lis 
tendency  to  self-introspection  and  self-culture.     In  Lis  more 
vigorous  years,  when  he  lived  much  in  Roman  society,  he 
claims  to  have  acted  in  all  his  relations  to  others  in  accord- 
ance with  the  standard  recognized  among  men  of  honour  in 
every  age,  to  have  been  charitably  indulgent  to  the  weakness 
of  his  friends,  and  to  have  been  exempt  from  petty  jealousies 
and  the  spirit  of  detraction.    If  ever  he  deviates  from  Lis  or- 
dinary vein  of  irony  and  quiet  sense  into  earnest  indignation, 
it  is  in  denouning  conduct  involving  treachery  or  malice  in 
the  relations  of  friends — as  in  the  lines  (Sat.  i.  4,  81,  <fec) — 
"  Absentem  qui  roJit  amicum, 
Qui  non  defendit  alio  culpante,  solutes 
Qui  captat  risus  hominum  famamque  dicacis, 
Fingere  qui  non  visa  potest,  commissa  tacere 
Qui  nequit,  hie  ni^cr  est,  hunc  tu,  Romane,  caveto."' 

I  "  He  who  maligns  an  abseiit  friend's  fair  fame. 
Who  says  no  word  for  him  when  others  blamo, 
fiho  courts  a  reckless  laugh  by  random  hits, 
Ju>,t  for  the  sake  of  ranking  among  wits, 
Who  feigns  what  ho  ne'er  saw,  a  secret  blabs. 
Beware  him,  Roman  !  that  man  steals  or  stabs.  "\ 

-Cmiington. 


He  claims  to  be  and  evidently  aims  at  being  independent 
of  fortune,  superior  to  luxury,  exempt  both  from  the  sordid 
cares  of  avarice  and  the  coarser  forms  of  profligacy.  AS 
the  same  time  he  makes  a  frank  confession  of  indolence  and 
of  occasional  failure  in  the  pursuit  of  his  ideal  selfmastci) 
He  admits  his  irascibility,  his  love  of  pleasure,  his  sensitivo 
ness  to  opinion,  and  some  touch  of  vanity  or  at  least  oi 
gratified  ambition  arising  out  of  the  favour  which  through 
all  his  life  he  had  enjoyed  from  those  much  above  Lira  in 
social  station,  "  Jle  primis  urbis  belli  placuisse  domiqud" 
(Epist.  i.  20,  23).  Yet  there  appears  no  trace  of  any  un- 
worthy deference  in  Horace's  feelings  to  the  great.  Evun 
towards  Augustus  he  maintained  his  attitude  of  independ- 
ence, by  declining  the  office  of  private  secretary  which  t\e 
emperor  wished  to  force  upon  him  ;  and  he  did  so  with  such 
tact  as  neither  to  give  offence  nor  to  forfeit  the  regard  of 
his  superior.  His  feeling  towards  Maecenas  is  more  like  that 
which  Pope  entertained  to  Bolingbroke  than  that  which  a 
client  in  ancient  or  modern  times  entertains  towards  his 
patron.  He  felt  pride  in  his  protection  and  in  the  intel- 
lectual sympathy  which  united  him  with  one  whose 
personal  qualities  had  enabled  him  to  play  so  prominent 
and  beneficent  a  part  in  public  affairs.  Their  friendship 
was  slowly  formed,  but  when  once  established  continued 
unshaken  through  their  lives.  Many  passages  in  the  Odes 
and  the  Epistles  show  how  perfect  the  confidence  was 
between  them,  how  completely  Horace  remained  his  own 
master,  how  certainly  the  bond  that  united  them  was  one 
of  mutual  aflfection  and  esteem,  not  of  vanity  and  interest. 

There  is  indeed  nothing  more  remarkable  in  Horace  than 
the  independence,  or  rather  the  self-dependence^  of  Lis 
character.  This  saved  him  from  the  danger  to  which  Lis 
genial  qualities  exposed  Lira  of  becoming,^like  Moore  or 
Burns,  the  slave  of  society  or  the  slave  of  passion.  The 
enjoyment  which  he  drew  from  his  Sabine  farm  consisted 
partly  in  the  refreshment  to  his  spirit  from  the  familiar 
beauty  of  the  place,  partly  in  the  "otia  Uberrima  "from  the 
claims  of  busiuess  and  society  which  it  afforded  Lim.  His 
love  poems,  when  compared  with  those  of  Catullus,  TibuUus, 
and  Propertius,  show  that  he  never,  in  his  mature  years  at 
least,  allowed  his  peace  of  mind  to  be  at  the  mercy  of  any 
one.  They  are  the  expressions  of  a  fine  and  subtle  and 
often  a  humorous  observation  rather  than  of  ardent  feeling. 
There  is  perhaps  a  touch  of  pathos  in  his  reference  in  the 
Odes  to  the  early  death  of  Ciuara,  but  the  epithet  he  applies 
to  her  in  the  Epistles, 

"  Quem  scis  immuncm  Cinarte  iilacnisse  rapaci," 
shows  that  the  pain  of  thinking  of  her  could  not  have  been 
very  heart-felt.  Even  when  the  Odes  addressed  to  real  or 
imaginary  beauties  are  most  genuine  in  feeling,  they  are 
more  the  artistic  rekindling  of  extinct  fires  than  the  utter- 
ance of  recent  pasjion.  In  his  friendships  he  had  not  the 
self-forgetful  devotion  wLicL  is  tLe  most  attractive  side  of 
tLe  character  of  Catullus ;  but  he  studied  how  to  gain  and 
keep  the  regard  of  those  whose  society  he  valued,  and  he 
repaid  this  regard  by  a  fine  courtesy  and  by  a  delicate 
appreciation  of  their  higher  gifts  and  qualities,  whether 
proved  in  literature,  or  war,  or  affairs  of  state,  or  the  ordi- 
nary dealings  of  men.  He  made  life  more  pleasant  to 
himself  and  others  by  restraining  the  propensities  which 
give  pain  to  others,  as  well  as  by  active  good  offices  and 
the  expression  of  kindly  feelings.  He  enjoyed  the  great 
world,  and  it  treated  him  well ;  but  he  resolutely  main- 
tained his  personal  independence  and  the  equipoise  of  his 
feelings  and  judgment.  The  mention  of  Virgil  and 
Mcecenas  elicits  from  him  warmer  expressions  of  affection 
and  appreciation  than  that  of  any  of  the  other  famous  men 
of  the  time ;  but  fhere  is  no  strain  of  exaggeration  in  the 
language  which  he  applies  even  to  them.  If  it  is  thought 
that  in  attributing  a  divine  function  to  Augustus  he  hastens 
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beyond  the  boands  of  a  sincere  and  temperate  admiration, 
a  comparison  of  the  Odes  in  which  this  occurs  with  the  first 
Eptslle  of  the  second  book  shows  that  be  certainly  recog- 
nized in  the  emperor  a  great  and  successful  administrator 
on  whom  depended  the  peace,  order,  and  prosperity  of  the 
world,  and  that  the  language  which  at  first  sight  offends 
our  modern  sensibilities  is  to  be  regarded  rather  as  the 
artistic  expression  of  the  prevailing  national  sentiment  than 
ad  the  tribute  of  an  insincere  adulation 

The  aim  of  Horace's  philosophy  was  to  "  be  master  of 
oneself" — 

"  lUe  potens  sui 
Laetusijue  dcget,"  &e. ; 

to  retain  the  "  mens  aequa"  in  all  circumstances — 

"  Quod  petis  hie  est, 
Est  Ulubris,  animus  si  te  non  deficit  fcquus  ;" 

10  use  the  gifts  of  fortune  while  they  remained,  and  to  be 
prepared  to  part  with  them  with  equanimity ;  to  make  the 
most  of  life,  and  to  contemplate  its  inevitable  end  without 
anxiety.  Self-reliance  and  resignation  are  the  lessons  which 
he  constantly  incul'tttes.  His  philosophy  is  thus  a  mode 
of  practical  Epicureanism  combined  with  other  elements 
which  have  more  affinity  with  Stoicism.  In  his  early  life 
he  professed  his  adherence  to  the  former  system,  and  several 
expressions  in  his  first  published  work  show  the  influences 
of  the  study  of  Lucretius.  At  the  time  when  the  first 
book  of  the  Epistles  was  published  he  professes  to  assume 
the  position  of  an  eclectic  rather  than  that  of  an  adherent  of 
either  school  {Epist.  i.  1,  13-1:>).  We  note  in  the  passage 
here  referred  to,  as  in  other  passages,  that  he  mentions 
Aristippus,  the  chief  of  the  Cyrenaic  school  which  antici- 
pated the  doctrines  of  Epicurus,  rather  than  Epicurus  him- 
self, as  the  master  under  whose  influence  he  from  time  to 
time  insensibly  lapsed.  Yet  the  dominant  tone  'of  his 
teaching  is  that  of  a  refined  Epicureanism,  not  so  elevated  or 
purely  contemplative  as  that  preached  by  Lucretius,  but  yet 
more  within  the  reach  of  a  society  which,  though  luxurious 
and  pleasure-loving,  had  not  yet  become  thoroughly  frivo- 
lous and  enervated.  His  advice  is  to  make  the  most  of  the 
present  which  alone  is  within  our  power — 

"  QuoJ  adest  memento 
Comiionere  aci^uus ; " 


to  enjoy  the  pleasures  of 


youth 


their  seflson,  but  to 


choose  some  more  serious  object  as  life  goes  on — 
"  Nee  lusisso  pudct,  sed  non  incidere  ludum  ;" 
to  subdue  all  violent  emotion  of  fear  or  desire ;  to  estimate 
all  things  calmly — "  nil  admirari ; "  to  choose  the  mean 
between  a  high  and  low  estate;  and  to  find  one's  happiness 
in  plain  living  rather  than  in  luxurious  indulgence.  His 
social  and  friendly  qualities,  his  enjoyment  of  refined  and 
simple  pleasures,  the  attitude  which  he  a.ssumed  of  a  critical 
spectator  rather  than  of  an  active  participator  in  the  various 
modes  of  human  activity,  were  all  in  harmony  with  the 
practice  and  the  teaching  of  Epicurus.  Still  there  was  in 
Horace  a  robuster  fibre,  inherited  from  the  old  Italian  race, 
which  moved  him  to  value  the  dignity  and  nobleness  of  life 
more  highly  than  its  ease  and  enjoyment.  This  is  perhaps 
the  secret  cause  of  that  weariness  and  dissatisfaction  with  the 
comfortable  routine  of  existence  which  occasionally  betrays 
itself  in  some  of  his  later  writings.  But  in  some  of  the 
stronger  utterances  of  his  Odes,  where  he  expresses 
sympathy  with  the  manlier  qualities  of  character,  whether 
manifested  in  the  persons  of  the  ancient  national  heroes  or 
m  the  civic  dress  of  his  own  day,  we  recognize  the  resistent 
attitude  of  Stoicism  rather  than  the  passive  acquiescence  of 
Epicureanism.  The  concluding  stanzas  of  the  address  to 
LoUius  {Ode  iv.  9\  exhibit  the  Epicurean  and  Stoical  view 
of  life  so  combined  as  to  be  more  worthy  of  human  dignity 
than  the  genial  worldly  wisdom  of  the  former  school,  more 


in   harmony   with   human    experience    than   the  fonmd 
precepts  of  the  latter  :  - 

"  Non  possidentcm  niult.i  vocavcris 
Kecte  lieatum  ;  rectius  occujiat 
Nomen  bcati,  qui  df-'ium 
Munerihus  sapicnter  uti 
Duraraque  callct  paupcriein  pati, , 
Pejusque  leto  flagitium  timet ; 
Non  il>e  pro  caris  amicia 
Aut  patria  tir.iidus  peiire." 

It  is  interesting  to  trace  the  growth  of  Horace  in  eleva- 
tion of  sentiment  and  serious  conviction  from  his  first  ridi- 
cule of  the  paradoxes  of  Stoicism  in  the  two  books  of  the 
Satires  to  the  appeal  which  he  makes  in  some  of  the  Odes 
of  the  third  book  to  the  strongest  Roman  instincts  of  forti- 
tude and  self-sacrifice.  A  similar  modification  of  his  re- 
ligious and  political  attitude  may  be  noticed  between  his 
early  declaration  of  Epicurean  unbelief — 

"  Namque  deos  didici  securum  agere  iEVura" — 
and  the  sympathy  which  he  shows  with  the  religious  reac- 
tion  fostered    by   Augustus ;    and   again    between    the 
Epicurean  indifference  to  national  affairs  expressed  in  the 
words 

"  Quid  Tiridatera  terreat  unico 
Securus" 
and  the  strong  support  which  he  gives  to  the  national  policy 
of  the  emperor  in  the  first  six  Odes  of  the  third  boolc,  and 
in  the  fifth  and  fifteenth  of  the  fourth  book,  'u  his  whole 
religious  attitude  he  seems  to  stand  midway  between  the 
consistent  denial  of  Lucretius  and  Virgil's  pious  endeavour 
to  reconcile  ancient  faith  with  the  conclusions  of  philosophy. 
His  introduction  into  some  of  his  Odes  of  the  gods  of 
mythology  must  be  regarded  as  merely  artistic  or  symboli- 
caL     Yet  in  such  lines  as 

"  Di  mo  tuentxr,  dis  pictas  mci 

Et  niusa  roidi  est," 
"  Dis  10  miiiorem  quod  geria,  imperas," 
"  Immuuis  aram  si  tetigit  maiiut,"'  kc, 
we  recognize  the  expression  of  a  natural  piety,  thankful  foi 
the  blessing  bestowed  on  purity  and  simplicity  of  life,  and 
acknowledging  a  higher  and  more  majestic  law,  governing' 
nations  through  their  voluntary  obedience.     On  the  other 
hand,  his  allusions  to  a  future  life,  as  in  the  "  domus  exilia 
Plutonia,"  and  the  "  furvae  regna  ProserpincB,"  are  shadowy 
and  artificial     The  image  of  death  is  constantly  obtruded 
in  his  poems  to  enhance  the  sense  of  present  enjoyment 
In  the  true  spirit  of  paganism  he  associates  all  thoughts  of 
love  and  wine,  of  the  meeting  of  friends,  or  of  the  changes 
of  the  seasons  with  the  recollection  of  the  transitoriness  of 
our  pleasures — 

"  Nos,  iibi  decidimu3 
Quo  piu3  jEneas,  quo  dives  Tulhis  ct  Ancus, 
Pulvis  et  umbra  sumus." 
Horace  is  so  much  of  a  moralist  in  all  his  writings  that,' 
in  order  to  enter  into  the  spirit  both  of  his  familiar  and  of 
his  lyrical  poetry,  it  is  essential  that  we  should  realize  to 
ourselves  what  were  his  views  of  life  and  the  influences 
under  which  they  were  formed.  He  is,  though  in  a  different 
sense  from  Lucretius,  eminently  a  philosophical  and  reflec- 
tive poet.  He  is  also,  like  all  the  other  poets  of  the 
Augustan  age,  a  poet  in  whose  composition  culture  and 
criticism  were  as  conspicuous  elements  as  spontaneous 
inspiration.  In  the  judgment  he  passes  op  the  older  poetry 
of  Kome  and  on  that  of  his  contemporaries,  he  seems  to 
attach  more  importance  to  the  critical  and  artistic  than  to 
the  creatiye  and  inventive  functions  of  genius.  It  is  on 
the  labour  and  judgment  with  which  he  has  cultivated  Li4 

gift— 

"  Spiritum  Graiffi  tenuem  Cameno  " — 

that  he  rests  his  hopes  of  fame.     The  whole  poetry  of  the 
I  Augustan  age  was  based  on  the  works  of  older  poets,  Roman 
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as  well  as  Greek.  Its  aim  was  to  perfect  the  more  imma- 
ture workmanship  of  the  former,  and  to  adapt  the  forms, 
manners,  and  metres  of  the  latter  to  subjects  of  immediate 
Snd  national  intercBt.  As  Virgil  performed  for  his  genera- 
tion the  same  kind  of  ofGco  which  Ennius  performed  for  an 
older  gbnoration,  so  Horace  in  his  Satins,  and  to  a  more 
limited  extent  in  his  Epistles,  Drought  to  perfection  for  the 
amusement  and  instruction  of  his  contemporaries  the  rude 
but  vigorous  designs  of  Lucilius.  ITotwithstanding  great 
differences  in  their  intellectual  tastes  and  culture,  and  the 
great  differences  between  a  tim'  of  republican  freedom  and 
One  of  imperial  restraint,  in  which  their  respective  lots  were 
Cast,  there  was  a  real  affinity  of  temper  and  disposition 
between  the  first  and  the  Eccond  in  the  line  of  the  great 
Roman  Batirists.  Horace  seiims  to  have  made  Lucilius  to 
eome  extent  his  model,  in  his  manner  of  life  as  well  as  in  the 
form  and  substance  of  his  satira  We  find  in  the  fragmpnts 
of  Lucilius  expressions  of  a  love  of  freedom  and  independ- 
ence, of  indifference  to  wealth  or  public  employment,  of 
Joy  at  escaping  from  the  storms  of  life  into  a  quiet  haven. 
Of  contentment  with  his  own  lot,  of  the  superiority  of  plain 
living  to  luxury,  identical  in  spirit  and  often  similar  in 
(nanner  to  those  that  are  almost  the  common-places  of 
Horace. 

It  was  the  example  of  Lucilius  which  induced  Horace 
to  commit  all  his  private  thoughts,  feelings,  and  experience 
"  to  his  books  as  to  trusty  companions,"  and  also  to  com- 
me  A  freely  on  the  characters  and  lives  of  other  men. 
Many  of  the  subjects  of  particular  satires  of  Horace  were 
immediately  suggested  by  those  treated  by  Lucilius.  Thus 
the  "Journey  to  Brundusium"  reproduced  the  outlines  of 
Lucilius's  "  Journey  to  the  Sicilian  Straits."  The  discourse 
of  Ofella  on  luxury  was  founded  on  a  similar  discourse  of 
Laelius  on  gluttony,  and  the  "  Banquet  of  Nasidienus  "  may 
have  been  suggested  by  the  description  by  the  older  poet 
of  a  rustic  entertainment.  The  same  kinds  of  excess  are 
satirized  by  both,  especially  the  restless  passion  of  money- 
making  and  the  sordid  anxieties  of  money-saving,  and  the 
Opposite  extreme  of  profuse  and  ostentatious  expenditura 
There  was  more  of  moral  censure  and  personal  aggressive- 
ness in  the  satire  of  the  older  poet.  The  ironical  temper 
of  Horace  induced  him  to  treat  the  follies  of  society  in  the 
spirit  of  a  humorist  and  man  of  the  world,  rather  than  to 
assail  vice  with  '  ae  severity  of  a  censor ;  and  the  greater 
urbanity  of  his  age  or  of  his  disposition  restrained  in  him 
the  direct  personality  of  satire.  The  names  introduced 
by  him  to  mark  types  of  character,  such  as  Nomentanus, 
Mcenius,  Pantolabus,  &c.,  are  reproduced  from  the  writings 
of  the  older  poet  Horace  also  followed  Lucilius  in  the 
variety  of  forms  which  his  satire  assumes,  aud  especially  in 
the  frequent  adoption  of  the  form  of  dialogue,  derived  from 
the  "  dramatic  medley"  which  was  the  original  character  of 
the  Roman  Satura.  This  form  suited  the  spirit  in  which 
Horace  regarded  the  wtrld,  and  also  the  dramatic  quality 
of  his  .genius,  just  as  the  direct  denunciation  and  elaborate 
painting  of  character  suited  the  "sseva  indignatio"  and 
the  oratorical  genius  of  Juvenal. 

Horace's  sat  re  is  accordingly  to  a  great  extent  a  repro- 
duction in  form,  manner,  substauce,  and  tone  of  the  satire 
of  Lucilius;  or  rather  it  is  a  casting  in  the  mould  of  Lucilius 
of  his  own  observation  and  experience.  There  is  little  trace 
of  the  influence  St  his  Greek  studies  either  m  the  matter 
or  the  manner  of  this  thoroughly  Roman  work ,  though 
he  mentions  in  one  passage  that,  as  aids  to  composition,  he 
had  carried  with  hi-n  to  the  country  the  works  of  Arclii- 
lochus,  and  of  the  r  ,mic  poets  Eupoli'',  Plato,  and  Menander. 
But  a  comparison  of  the  fragments  of  LucJius  with  the 
finished  compositions  of  Horace  brings  cut  in  the  sUongest 
light  the  artistic  originality  and  skill  of  the  latter  poet  in 
bis  management  of  metre  aod  style.     Nothing  can  be 


rougher  and  harsher  than  the  hexameters  of  Lncilins,  o» 
cruder  than  his  expression.  In  his  management  of  th« 
more  natural  trochaic  metre,  he  has  shown  much  greater 
ease  and  simplicity.  It  is  one  great  triumph  of  Horuce'i 
genius  that  ho  was  the  first  and  indeed  the  only  Latin 
writer  who  could  bend  the  stately  hexameter  to  the  uses 
of  natural  and  easy,  and,  at  the  same  time,  terse  and  happy 
conversational  style.  Catullus,  in  his  hendecasyllabics, 
had  shown  the  vivacity  with  which  that  light  and  graceful 
metre  could  be  employed  in  telling  some  short  story  or 
describing  some  trivial  situation  dramatically.  But  no 
one  before  Horace  had  succeeded  in  applying  the  metro  of 
heroic  verse  to  the  uses  of  common  life.  But  he  had  ons 
great  native  model  in  the  mastery  of  a  terse,  refined,  ironical, 
and  natural  conversational  style,  Terence ;  and  the  Sattret 
show,  not  only  in  allusions  to  incidents  and  personages, 
but  in  many  happy  turns  of  expression  very  frequent  traces 
of  Horace's  farniliarity  with  the  works  of  the  Roman 
Menander. 

The  Epistles  are  more  original  in  form,  more  philosophic 
in  spirit,  more  finished  in  style  than  the  Satires.  The  forn 
of  composition  may  have  been  suggested  by  that  of  soma 
of  the  satires  of  Lucilius,  which  were  composed  as  letters 
to  his  personal  frienda  But  letter-writing  in  prose,  and 
occasionally  also  in  verse,  had  been  common  among  the 
Romans  from  the  time  of  the  siege  of  Corinth ;  and  a 
practice  originating  in  the  wants  and  convenience  of  friends 
temporarily  separated  from  one  another  by  the  public 
service  was  ultimately  cultivated  as  a  literary  accomplish- 
ment. It  was  a  happy  idea  of  Horace  to  adopt  this  form 
for  his  didactic  writings  on  life  and  literature.  It  suited 
him  as  an  eclectic  and  not  a  systematic  thinker,  and  as  i 
friendly  counsellor  rather  than  a  formal  teacher  of  his  agei 
It  suited  his  circumstances  in  the  latter  years  of  his  lif^ 
when  his  tastes  inclined  him  more  to  retirement  and  study, 
while  he  yet  wished  to  retain  his  hold  on  society  and  to 
extend  his  relations  with  younger  men  whn  were  rising  into 
eminence.  It  suited  the  class  who  cared  for  literature, — a 
limited  circle  of  educated  men,  intimate  with  one  another, 
and  sharing  the  same  tastes  and  pursuits.  While  giving 
expression  to  lessons  applicable  to  all  men,  he  in  this  way- 
seems  to  address  each  reader  individually,  "admissus  circum 
praeeordia  ludit,"  with  a  subtle  power  of  sympathy  and  of 
inspiring  sympathy,  which  respects  both  himself  end  his 
reader.  In  spirit  the  Epistles  are  more  ethical  and  medi- 
tative than  the  Satires.  Like  the  Odes  they  exhibit  thft 
twofold  aspects  of  his  philosophy,  that  of  temperate  Epicu- 
reanism and  that  of  more  serious  and  elevated  conviction. 
In  the  actual  maxims  which  he  lays  down,  in  bis  apparent 
belief  in  the  efficacy  of  addressing  philosophical  texts  t» 
the  mind,  he  exemplifies  the  triteness  and  limitation  of  all 
Roman  thought.  But  the  spirit  and  sentiment  of  his 
practical  philosophy  is  quite  genuine  and  original.  The 
individuality  of  the  great  Roman  moralists,  such  as 
Lucretius  and  Horace,  appears  not  in  any  difference  in 
the  res.ults  at  which  they  have  arrived,  but  in  the  differerce 
of  spirit  with  which  they  regard  the  spectacle  of  human 
life.  In  reading  Lucretius  we  are  impressed  by  his  earnest* 
ness,  his  pathos,  his  elevation  of  feeling ;  in  Horace  we 
are  charmed  by  the  serenity  of  his  temper  and  the  flavour 
of  a  delicate  and  subtle  wisdom.  We  note  also  in  the 
Episi' ,i  the  presence  of  a  more  philosophic  spirit,  not  only 
in  the  expression  of  his  personal  convictions  and  aims,  but 
alio  in  his  comments  on  society.  In  the  Satires  lie  paints 
the  outward  effects  of  the  passions  of  the  age.  He  shows 
us  prominent  types  of  character — the  miser,  the  parasite, 
the  legacy-hunter,  the  parvenu,  <J:c.,  but  he  does  not  try  to 
trace  these  different  manifestations  of  life  to  their  source. 
In  the  Epistles  he  finds  the  secret  spring  of  the  social  vices 
of  the '  age  in  the  desire,  as  marked  in  other  times  as  n 
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fliose  of  3orace,  to  become  rich  too  fast,  aud  in  the  tendency 
to  Talue  men  according  to  their  wealth,  and  to  sacrifice  the 
ends  of  life  to  a  suijerfluous  care  for  the  means  of  living. 
In  the  Satires  ho  dwells  on  tho  discontent  of  men  with 
their  actual  condition  as  he  noticed  the  outward  manifes- 
tation of  this  spirit  in  the  various  callings  of  life  ;  in  his 
Epistles  he  lays  his  finger  on  the  real  evil  from  which  society 
was  sufTering.  The  cause  of  all  this  aimless  restlessness 
and  unreasonable  desire  is  summed  up  in  the  words 
"Strenua  nos  exercet  inertia."  In  point  of  style  the 
Epistles  occupy  a  middle  position  between  the  "  sermo 
pedestris"  of  the  Satires,  and  the  studied  grace  or  the  grave 
majesty  of  the  Odes.  It  is  the  perfection  of  that  kind  of 
etyle  which  conceals  much  thought,  insight,  and  character 
nnder  a  quiet  and  unpretending  ex''  .rior.  It  combines  two 
great  excellences  of  manner  both  in  writing  and  in  conduct, 
iielf-restraint  with  sincerity  and  simplicity. 

In  his  Satires  and  Epistles  Horace  shows  himself  a 
genuine  moralist,  a  subtle  observer  and  true  painter  of  life, 
and  an  admirable  writer.  But  for  both  of  those  works  he 
himself  disclaims  the  title  of  poetry.  He  rests  his  claims 
as  a  poet  on  his  Odes.  They  reveal  an  entirely  diflferent 
aspect  of  his  genius,  his  spirit,  and  his  culture.  He  is 
one  among  the  few  great  writers  of  the  world  who  have 
attained  high  excellence  in  two  widely  separated  provinces 
of  literature.  If  this  division  of  his  powers  has  been  un- 
favourable to  the  intensity  and  spontaneity  of  his  lyrical 
poetry,  it  has  made  him  more  interesting  as  a  man,  and 
m«re  complete  as  a  representative  of  his  age.  Through  all 
his  life  he  was  probably  conscious  of  the  "  ingeni  benigna 
vena,"  which  in  his  youth  made  him  the  sympathetic  student 
and  imitator  of  the  older  lyrical  poetry  of  Greece,  and 
directed  his  latest  eS'orts  to  poetic  criticism.  But  it  was  in 
the  years  that  intervened  between  the  publication  of  his 
Satires  and  Epistles  that  his  lyrical  genius  asserted  itself  as 
his  predominant  faculty.  At  that  time  he  had  outlived  the 
coarser  pleasures  and  risen  above  the  harassing  cares  of 
his  earlier  career ;  a  fresh  source  of  happiness  and  inspira- 
tion had  been  opened  up  to  him  in  his  beautiful  Sabine 
retreat ;  he  had  become  not  only  reconciled  to  the  rule  of 
Augustus,  but  a  thoroughly  convinced  and,  so  far  as  his 
temperament  admitted  of  enthusiasm,  an  enthusiastic 
believer  in  its  beneficence.  But  it  was  only  after  much 
labour  that  his  original  vein  of  genius  obtained  a  free  and 
abundant  outlet.  He  lays  no  claim  to  the  "  profuse  strains 
of  unpremeditated  art,"  with  which  other  great  lyrical  poets 
of  ancient  and  modern  times  have  charmed  the  world.  He 
recognizes  with  modest  and  truthful  self-appreciation  the 
source  of  his  power  in  the  lines  in  which  he  contrasts  his 
genius  with  that  of  Pindar  : — 

"  Ego,  apis  Matins 

JForc  modoqUL-, 
Grata  carpentis  thyma  por  laborem 
Plurimum,  circa  nemus  uvidique 
Tiburis  ripas,  operosa  parvus 

Carmina  fingo." 

His  first  efforts  were  apparfitly  imitative,  and  were 
directed  to  tho  attainment  of  perfect  mastery  over  form, 
metre,  and  rhythm.  The  first  nine  Odes  of  the  first 
book  are  experiments  in  difi'erent  kinds  of  metre.  They 
and  all  the  other  metres  employed  by  him  are  based  on 
those  employed  by  the  older  poets  of  Greece, — AIckus, 
Sappho,  Archilochus,  Alcman,  kc.  He  has  built  the 
structure  of  his  lighter  Odes  also  on  their  model,  while  in 
some  of  those  in  which  the  matter  is  more  weighty,  as  in 
that  in  which  he  calls  on  Calliope  "  to  dictate  a  long 
coutinuous  strain,"  he  has  endeavoured  to  reproduce  some- 
thing of  the  intricate  movement,  the  abrupt  transitions, 
the  interpenetration  of  narrative  and  reflexion,  which  char- 
acterize the  art  of  Pindar.     He  frequently  reproduces  the 


language  and  some  of  the  thoughts  of  his  masters,  but  Ito 
gives  to  them  new  application,  or  stamps  them  nith  tho 
impress  of  his  own  experience.  He  brought  the  mttics 
which  he  has  employed  to  such  perfection  that  the  art 
perished  with  him.  A  great  proof  of  his  mastery  over 
rhythm  is  the  skill  with  which  he  has  varied  his  uictrcj 
according  to  the  sentiment  which  he  wishes  to  cxpro-s. 
He  has  impressed  tho  stamp  of  his  own  individuality  or 
of  his  race  upon  all  of  them.  I'hus  his  great  metre,  tho 
Alcaic,  has  a  character  of  stateliness  and  majesty  in  addition 
to  the  energy  and  impetus  originally  imparted  to  it  by 
Alcoeus.  The  Sapphic  metre  ho  employs  with  a  peculiar 
lightness  and  vivacity  which  harmonize  admiiably  withhis 
gayer  moods.  In  his  combinations  of  the  Asclepiadeah 
we  note  the  grave  and  thoughtful  temperance  of  toup 
which  pervades  those  in  which  the  three  Asclepiadeaii 
line  are  combined  with  one  Glyconic  as  in  the  "Quia 
desiderio,  &c.,"  "Inclusam  Danaen,"  &c.,  the  "Divis  orto 
bonis,"  kc,  and  the  peculiar  simplicity  aud  grace,  of  a 
graver  character  than  that  of  the  Sapphic,  in  those  Odet 
in  which  two  Asclepiadean  lines  are  combined  with  ono 
Pherecratean  and  one  Glyconic,  as  in  the 


or  tho 


"  Quia  multa  gracilis  te  puer  in  rosa," 
"  0  fons  Bandusia:,  splendidior  vitro." 


Again  in  regard  to  his  diction,  if  Horace  has  learned  hia 
subtlety  and  moderation  from  his  Greek  masters,  he  has 
tempered  those  qualities  with  the  masculine  characteristics 
of  his  race.  No  writer  is  more  Roman  in  the  stateliness 
and  dignity,  the  terseness,  occasionally  even  in  tho  sobriety 
and  bare  literalness,  of  his  diction.  The  individuality  of 
the  man  is  equally  marked  in  his  vivid  and  graphic  con- 
densation of  phrase,  whether  employed  in  description  of 
outward  scenery  or  in  moral  portraiture,  in  the  latent 
fervour  or  ironical  reserve  employed  in  the  indication  of 
personal  feeling,  and  in  the  generalizing  maxims  which 
transmute  the  experience  of  some  special  occasion  into  a 
universal  experience. 

While  it  is  mainly  owing  to  the  extreme  care  which 
Horace  gave  to  form,  rhythm,  and,  diction  that  hia  own 
prophecy 

"  Usque  ego  postera 
Crcscam  laude  recens  " 

has  been  so  amply  fulfilled,  yet  no  greater  injustice  could  bo 
done  to  him  than  to  rank  him  either  as  poet  or  critic  with 
those  who  consider  form  everything  in  literature.  Had 
he  been  a  writer  of  that  stamp  he  would  probably  have 
attached  himself  to  the  school  of  Alexandrian  imitators ; 
and  such  excellence  as  he  might  have  obtained  would  have 
been  appreciated  only  by  limited  coteries,  whoso  opinion 
and  tastes  do  not  long  influence  either  the  educated  or 
uneducated  world.  With  Horace  the  mastery  over  the 
vehicle  of  expression  was  merely  an  essential  prolimimiry 
to  making  a  worthy  and  serious  use  of  that  vehicle.  He 
may  have  erred,  in  theory  at  lea;!:,  rather  in  the  other 
extreme  of  exaggerating  the  didactic  oflice  of  poetry.  If 
an  explanation  is  to  be  sought  for  his  disparaging  reference 
to  the  lyrical  art  of  his  predecessor,  Catullus,  it  is  not 
necessary  to  find  that  explanation  in  jealousy,  nor  in  any 
insensibility  to  a  power  of  expression  of  which  he  has 
shown  the  sincerest  admiration  by  attempting  to  iinitatft  it. 
It  is  more  likely  that  he  was  repelled  by  the  purely  personal 
and,  as  ho  may  have  thought,  trivial  subjects,  whether  of 
love  or  hate,  tu  which  the  art  of  his  predecessor  was  almost 
exclusively  limited.  The  poet,  from  Horace's  point  of  view, 
was  intended  not  merely  to  give  refined  pleasure  to  a  few, 
but,  above  all  things,  to  be  "  ufilis  urbi."  Yet  he  is  saveiJ, 
in  his  practice,  from  the  abuse  of  this  theory  by  his  admir- 
able cense,  his  ironical  humour,  his  intolerance  of  pretensio* 
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and  pedantry.  Opinions  will  differ  as  to  whetlier  ho  or 
Catullus  is  to  be  regarded  as  the  greater  lyrical  poet.  •  Those 
who  assign  the  palm  to  Horace  will  do  so,  certainly  not 
because  they  recognize  in  him  richer  or  equally  rich  gifts 
of  feeling,  conception,  and  expression,  but  because  the 
subjects  to  which  his  art  has  been  devoted- have  a  fuller, 
more  varied,  more  mature,  aud  permanent  interest  for  the 
world. 

For  tlie  most  complete  and  exact  account  of  the  MSS.  and  the 
various  editions  of  Horace,  readers  are  referred  to  the  Introduction 
to  the  admirable  edition  of  Mr  E.  C.  Wickham,  of  which  only  the 
first  volume,  containing  the  Odes  and  Epoiis,  has  appeared,  t  or 
English  readers  the  translation  of  the  0dc3  and  Satires  by  Sir  Theo- 
dore Martin,  and  of  the  Oda,  Satires,  and  Epistles  by  the  lato  Pro- 
fessor Conington,  aud  the  Li/c  0/  Horace  by  the  lato  Dean  Milman, 
may  bo  especially  recommended.  (W.  Y.  S.) 

HORATII,  three  brothers  born  at  one  birth,  who  were 
the  champions  of  Rome  in  the  war  against  Alba  Longa. 
Three  Alban  brothers,  named  the  Curiatii,  likewise  born  at 
one  birth,  were  opposed  to  them.  The  mothers  were  also 
twin  sisters,  who  had  been  married  at  the  same  time,  and 
had  given  birth  to  their  sons  on  one  day.  When  the  Alban 
army  under  their  king  Cluilius  lay  encamped  some  miles 
from  Rome,  TuUus  Hostilius  the  Roman  king  agreed  with 
them  that  the  issue  should  depend  on  the  combat  between 
the  two  families.  Two  of  the  Horatii  were  soon  slain ;  the 
third  brother  feigned  flight,  and  when  the  Curiatii  who 
were  all  wounded  pursued  him  without  concert  he  turned 
and  slew  them  one  by  one.  Now  the  sister  of  the  Horatii 
was  engaged  to  one  of  the  Curiatii,  and  had  made  for  him 
a  beautiful  mantle.  When  the  victor,  adorned  With  this 
trophy,  was  entering  Rome  in  triumph,  his  sister  came  to 
greet  him  by  the  Porta  Capcna  ;  but  when  the  fata'  mantle, 
which  he  wore  as  a  trophy,  showed  her  that  her  lover  had 
fallen  by  her  brother's  hand,  she  invoked  a  curse  on  him. 
Enraged  at  her  reproaches,  he  slew  her  on  the  spot ;  and 
the  body  of  her  that  preferred  her  lover  to  her  country  lay 
unburied  till  passers  by  covered  it  with  stones.  Horatius 
was  condemned  by  duumviri,  specially  appointed  as  his 
judges,  to  be  scourged  to  death  ;  but  his  father  justified  his 
action,  and  on  appeal  the  people  spared  his  life,  condemning 
him  in  penalty  to  walk  with  veiled  head  below  tiw  sororium 
tigUlum.  Horatius  was  afterwards  sent  to  destroy  Alba 
Longa  and  transport  all  the  inhabit  mts  to  Rome.  Monu- 
ments of  the  tragic  tale  were  shown  by  the  Romans  in  t!ic 
time  of  Livy  : — the  pila  Horalia  in  the  forum,  where  the 
victor  hung  his  spoils;  the  beam  under  which  the  brother 
passed,  and  which  stood  across  a  narrow  street  near  the 
site  of  the  later  Flavian  Amphitheatre  ;  the  sister's  grave 
outside  the  gate ;  the  grave  of  the  two  Horatii,  and  those 
of  the  three  Curiatii  where  each  had  fallen;  the /ossa 
Cluilia  dug  by  the  Albans  to  defend  their  camp. 

The  mythical  character  of  many  of  these  details  is  evi- 
dent ;  and  indeed  it  was  even  doubtful  which  of  the  two 
sets  of  brothers  belonged  to  Rome  and  which  to  Alba. 
Under  the  tale  lie  historical  facts  known  on  other  evidence 
— the  close  relationship  and  the  final  internecine  strife 
between  the  two  cities.  Alba,  the  ancient  city  on  the 
Alban  mount,  was  the  mother  of  all  the  Latin  cities,  and 
of  Rome  itself;  but  the  ancient  city  on  the  Alban  hill  had 
gradually  given  way  to  the  younger  cities  in  the  plain,  and 
was  finally  destroyed  by  them,  while  the  inhabitants  were 
transported  to  Rome  and  various  other  Latin  cities.  With 
the  tale  that  formed  round  this  fact  were  connected  various 
mpnuments  on  the  road  that  led  from  the  Roman  forum  to 
Alba  Longa.  According  to  Schwecler,  the  fossa  .Cluilia 
(dueo,  to  purify)  was  probably  an  attempt  to  drain  the 
country  ;  and  the  sororium  ll(iillinn  was  perhaps  the  memo- 
rial of  the  substitution  of  judicial  trial  fur  the  older  patri- 
archal jurisdiction  in  case  of  murder.  Dyer,  Kings  of 
ffome,  maintains  the  historical  character  of  the  tnlc. 


HORDE,  a  manufacturing  town  of  Westphalia,  Prussia. 
circle  of  Doctmund,  government  district  of  Arnsberg,  i< 
situated  on  the  railway  from  Dortmund  to  Soest,  2  miles 
Boulh-east  from  Dortmund.  It  has  one  Roman  Catholic 
and  two  Evangelical  churches.  Its  industry  is  almost 
wholly  connected  with  iron,  and  it  possesses  a  large  smelting, 
work,  foundries,  puddling-works,  rolling-mills,  and  manu- 
factures  of  iron  and  plated  wares.  In  the  neighbourhood 
there  are  large  iron  and  coal-pits.  The  population  in  1875 
was  12,837. 

HOREB.     See  Sinai. 

HOREHOUND  (Ang.-Sax.,  harJtune ;  Germ.,  Andorn  ; 
Fr.,  Marruhe),  jl/am/6u(m,  L.,  a  genus  of  perennial,  usually 
cottony  or  woolly  herbs,  of  the  natural  order  Labiatcv,  and 
tribe  Slachydeoe.     Common  or  white  horehound,  M.  vul- 
gare,  L.,  has  a  short  and  stout  rootstock,  and  thick  stems, 
about  a  foot  in  height,  which,  as  well  as  their  numerous 
branches,  are  coated  with  a  white  or  hoary  felt— whence 
the  popular   name  of  the  plant.     The  leaves   have   long 
petioles,  and  are  roundish,  or  rhombic-ovate,  crenate-serrate, 
much   wrinkled,    white   and 
woolly  below,  and  pale  green 
and  downy  above ;  the  flowers 
are  sessile,  in  dense  whorls 
or  clusters,  small,  and  dull- 
white,  with  calyx  10-toothed, 
and   the  upper  lobe   of  the 
corolla  long  and  bifid.     The 
plant  occurs  in  Europe,  North 
Africa,  and   North  Asia  to 
North-West  India,  and  has 
been  naturalized  in  parts  of 
America.     In  Britain,  where 
it  is  found  generally  on  sandy 
or  dry  chalky  ground,  it  is  far 
from  common.    White  hore- 
hound contains  a  volatile  oil, 
resin,  a  crystallizable  bitter 
principle  termed  marrubiin, 
and  other  substances,  and  has  a  not  unpleasant  aromatic 
odour,    and   a   persistent   bitter  taste.     It  possesses  ex- 
pectorant, tonic,  and  carminative  properties,  and  in  large 
doses  is  diuretic  and  laxative.     Formerly  it  was  official  in 
British  pharmacopoeias  ;  and  the  infusion,  syrup,  or  confec- 
tion of  horehound  has  long  been  in  repute  for  the  treat- 
ment of  coughs  and  asthma,  and  has  been  recommended 
also  in  phthisis,  chronic  rheumatism,  hepatic  and  uterine 
disorders,  hysteria,  and  chlorosis.     For  medicinal  purposes 
the  plant  should  be  gathered  when  in  flower,  and  is  pre- 
ferable in  the  fresh  condition.     Black  horehound,  Ballota 
■nigra,  L.,  is    a   hairy  perennial    labiate    plant,  of   foetid 
odour;  is  2  to  3  feet  in  height;  has  petiolate,  roundish  ovate, 
serrate  leaves,  and   numerous   flowers,  in   dense  axillary 
clusters,  with  a  green  or  purplish  calyx,  and  a  pale  red- 
purple  corolla ;  and  occurs  in  Europe,  North  Africa,  and 
Russian  Asia,  and  in  Britain,  except  in  northern  Scotland, 
and  has  been  introduced  into  North  America.    Water  hore- 
hound is  the  Li/cojms  europce  is  of  LinnKua 

See  Bcntham,  JTafdl>.  Brit.  Fl.,  ii..  1865:  Rjine,  Sovcrhy's  Eng. 
Sot.,  vii.  50,  51,  1867  ;  J.  D.  Hooker,  Sliulciil's  Fl.,  2d.  cd.,  1878; 
Bentlcy  and  Trimcn,  J\feil.  PL,  pt.  14.  fig.  210  ;  and  Stillc  and 
Maisch.  The  yalionid  Dispcnsntory,  p.  901,  1879 

HORGEN,  a  village  in  the  Swiss  canton  of  Zurich,  capita! 
of  the  district  of  Ilorgcn,  is  situated  on  the  left  bank  of  the 
Zurich  Lake,  1500  feet  above  sea-level,  aud  9  miles  south 
of  Zurich.  It  is  surrounded  by  meadows  and  vineyards, 
and  possesses  many  handsome  houses,  and  a  beautiful 
church  with  frescos  by  Barzaghi,  The  town  is  one  of 
the  centres  of  the  Zurich  silk  industry  and  vine  culture, 
and  the  meeting-place  of  the  boats  which  ply  on  the  nortli. 
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and  south  batiks  ot  the  lake.     The  population  in   1870 
was  5199,  of  whom  4744  were  Protestants. 

HORITZ  (Bohemian  Horice),  a  town  of  Bohemia,  Austria, 
government  district  of  Koniggratz,  is  situated  on  the  right 
bank  of  the  Bistritz,  10  miles  N.E.  from  Bidschow. 
Among  the  principal  buildings  are  the  district  court  of 
justice,  the  castle,  the  synagogue,  the  town-house,  the  poor- 
house,  and  the  infirmary.  It  possesses  woollen  and  linen 
manufactories,  a  brewery,  flour-mills,  and  saw-roills.  Flax 
and  fruit  are  grown  in  the  vicinity.  The  population  in 
18C9  was  5659. 

HORMAYR,  Joseph,  Baron  von,  German  statesman 
and  historian,  was  born  at  Innsbruck,  January  20th 
1781,  and  died  at  Munich,  November  5th,  1848.  After 
studying  law  for  several  years  (1794-1797)  in  his  native 
town,  and  attaining  the  rank  of  major  in  the  Tyrol 
iandwehr,  the  young  man,  who  had  the  advantage  of 
being  the  grandson  of  Joseph  von  Hormayr  (1705- 
1781),  chancellor  of  Tyrol,  obtained  a  post  in  the  foreign 
office  at  Vienna  (1801),  from  which  he  rose  in  1803 
to  be  court  secretary  and  director  of  the  secret  archives 
of  the  kiugdom  and  court.  During  the  insurrection 
by  which  in  1809  the  Tyrolese  sought  to  throw  off  the 
Bavarian  supremacy  confirmed  by  the  treaty  of  Pressburg, 
Hornmyr  was  the  mainstay  of  the  Austrian  party,  and 
assumed  the  administration  of  everything  save  the  military 
arrangements ;  but,  returning  home  without  the  prestige 
end  protection  of  success,  he  fell  into  disfavour  both  with 
the  emperor  Francis  I.  and  the  prime  minister  Metternich, 
and  at  length  in  1813  he  was  arrested  and  imprisoned.  In 
1816  some  amends  were  made  to  him  by  his  appointment 
as  historiographer  royal ;  but  so  little  was  he  satisfied  with 
the  general  policy  and  conduct  of  the  Austrian  court  that 
In  1828  he  accepted  an  invitation  to  the  Bavarian  capital, 
where  he  became  ministerial  councillor  in  the  department 
bf  foreign  afi'airs.  In  1832  he  was  appointed  Bavarian 
minister  at  Hanover,  and  from  1839  to  1846  he  held  th9 
eame  position  at  Bremen.  The  last  two  years  of  his  life 
were  spent  at  Munich  as  superintendent  of  the  national 
archives.  Hormayr's  literary  activity  was  closely  condi- 
tioned by  the  circurastances  of  his  political  career  ;  while 
the  access  which  he  enjoyed  to  original  documents  gave 
value  to  his  treatment  of  the  past,  his  record  or  criticism 
of  contemporary  events  received  authority  and  interest  from 
ihe  charactar  of  his  personal  experience.  In  his  later 
writings  he  is  a  keen  opponent  of  the  policy  of  the  court  of 
Vienna. 

The  following  are  among  Hormayr'a  more  important  works: — 
^rilisch-diplomalische  Bcitrdge  -ur  Qcschichte  Tirohim  Mittelalter, 
Innab.,  1802-3;  Ocsch.  dcr  ge/Ursl.  Ora/scha/t  Tirol,  Tiib.,  1806-8; 
Desterrcichischer  Plutarch,  20  vols.,  Vienna,  1807-20;  Archiv  fur 
pcsch.  Slat.  Lit.  und  Kunst,  20  vols. ,  1809-28 ;  Wicn,  seine  Ocsch. 
und  Denkwilrdigkciten,  Vienna,  1823-25;  Lcbcnsbildcr  aus  dcm 
Befreiungskriegc,  Jena,  1841-44;  IHe  goldene  Chronih  ton  Bohcn- 
tchwangaa,  Munich,  1842;  Anemoncn  aus  dcm  Tagcluch  cincs 
tlten  Pilgcrmanns,  Jena,  1845-47.  Along  with  Mcdnyanski 
(1784-1844)  he  founded  Taschenbuch  fUr  die  Vaterland.  Ocsch., 
Vienna,  1811-48. 

HOKMISDAS,  pope  fromi  514-523,  in  succession  to 
Bymmachus,  was  a  native  of  Campania.  Although  on  his 
election  overtures  were  at  once  made  by  Anastasius  I., 
emperor  of  the  East,  for  the  reunion  of  the  Eastern  and 
Western  Churches,  which  had  been  separated  since  the 
excomunication  of  Acacius  in  484,  the  zeal  or  intolerance 
of  the  pope  delayed  it  tiU  he  was  able  to  procuro  it  ou  Uis 
own  terms,  in  519,  from  the  orthodox  emperor  Justin. 
Hormisdas  paid  much  attention  to  the  instruction  of  his 
clergy  in  psalmody.  He  was  succeeded  in  623  by  John  I. 
Eighty  of  his  letters  are  preserved  in  Labbe's  Sacrosancla 
Coticilta,  vol  V.  (1728),  and  are  also  to  be  found  in  vol. 
Ixiii.  of  Migne'a  Patrologi<je  Cursm  Completus  (Latin 
teries). 


HORN.    _  The  weapons  which  project  from  the  heads  ot 
various  species  of  animals,  constituting  what  are  known  aa 
horns,  embrace  substances  which  are,  in  their  anatomical 
structure  and  chemical   composition,  quite  distinct   from 
each  other ;   and   although   in   commerce   also  they  are 
known  indiscriminately  as  horn,  their  uses  are  altogether 
dissimilar.     These  differences  in  structure  and  properties 
are  thus  indicated  by  Professor  Owen  : — "The  weapons  to 
which  the  term  horn  is  properly  or  technically  applied  con- 
sist of  very  different  substances,  and  belong  to  two  organic 
systems,  as  distinct  from  each  other  as  both  are  from  tho 
teeth.     Thus  the  horns  of  deer  consist  of  bone,  and  ara 
processes  of  the  frontal  bone  ;  those  of  the  giraffe  are  inde- 
pendent bones  or  'epiphyses'  covered  by  hairy  skin ;  those 
of  oxen,  sheep,  and  antelopes  are  '  apophyses '  of  the  frontal 
bone,  covered  by  the  corium  and  by  a  sheath  of  true  homy 
material ;  those  of  the  prong-horned  antelope  consist  at  their 
basis  of  bony  processes  covered  by  hairy  skin,  and  are 
covered  by  homy  sheaths  in  the  rest  of  their  extent.     They 
thus  combine  the  character  of  those  of  the  giraffe  and  ordi- 
nary antelope,  together  with  the  expanded  and  branched 
form  of  the  antlers  of  deers.     Only  the  horns  of  the  rhino- 
ceros are  composed  wholly  of  horny  matter,  and  this  is  dis- 
posed in  longitudinal  fibres,  so  that  the  horns  seem  rather 
to  consist  of  coarse  bristles  compactly  matted  together  in 
the  form  of  a  more  or  less  elongated  sub-compressed  cone." 
True  horny  matter  is  really  a  modified  form  of  epidermic 
tissue,  and   consists   of   an   albuminoid  principle  termed 
"  keratin."     It  forms,  not  only  the  horns  of  the  ox  tribe, 
but  also  the  hoofs,  claws,  or  nails  of  animals  generally,  the 
carapace  of  the  tortoises  and  the  armadilloes,  the  scales  of 
the  pangolin,  porcupine  quills,  and  birds'  feathers,  <fec.    The 
principal  application  of  horns  is  for  the  manufacture  of 
combs,  and  under  the  heading  Comb,  vol.  vL  pp.  177-78,' 
that  industry  is  described.     The  other  uses  to  which  horn 
is  now  devoted,  among  which  may  be. noted  the  pressing  of 
buttons,  the  making  of  handles  for  walking-sticks,  umbrel- 
las,  and  knives,  the  manufacture  of  drinkingcups,  spoons 
of  various  kinds,  and  snuS-boxes,  do  not  here  require  ex- 
tended notice.     The  parings  and  refuse  of  horn  are  valuable 
for  the  manufacture  of  prussiate  of  potash  and  as  manure ; 
and  the  ash  of  the  cores  of  horn  makes  excellent  cupels  for 
the  assay  of  precious  metals.     In  former  times  horn  waa 
applied  to  several  uses  for  which  it  is  no  longer  required, 
although  such  applications  have  left  their  traces  in  our 
language.     Thus  the  musical  instruments  and  fog  signals 
known  as  horns  indicate  their  descent  from  earlier  and 
simpler  forms  of  apparatus  made  from  horn.     In  the  same 
way  powder-horns  were  spoken  of  long  after  they  ceased  tc 
bo  made  of  that  substance ;  to  a  small  extent  lanterns  stiU 
continue  to  be  "  glazed  "  with  thin  transparent  plates  of 
horn,  a  practice  which  a  century  ago  was  universal     Horn- 
books consisted  of  spelling-books  with  their  leaves  protected 
by   thin   plates   of  horn,   and   it   was   in   former   times 
customary  to  protect  the  titles  of  valuable  MSS.  in  the 
same    way.     Deer-horn    is   almost    exclusively   used   for 
handles  by  cutlers  and  walking-stick  and  umbrella  makers. 
The  largest  supply  is  obtained  from  the  East  Indies,  and 
consists  principally  of  the  antlers  of  the  axis,  Axis  maculata, 
and  the  Eusa  deer,  Busa  Aristotelis. 

HORN,  or  French  Hokn,  a  wind  instrument  made  at 
various  timfis  of  variou,'>  materials  such  as  wood,  ivory,  and 
several  metals,  but  belonging  in  lU  liioderii  £:grificance  to 
the  class  of  brass  instruments.  In  how  far  the  instru- 
ments of  similar  type  or  character  used  by  the  Jews  and 
other  Eastern  nations,  by  the  Romans,  and  by  mediaeval 
knights  may  have  been  related  to  the  modem  horn  it  is 
needless  to  investigate  here.  The  instrument  as  we  know 
it  dates  at  least  from  the  16th  century,  for  a  pictur<^  o^ 
the  circular  horn  is  found  in  Virdung'a  Musica  (1511).   Cui 


168 


H  0  R  — H  O  R 


f  uder  reiircDcntations  of  similarly-shaped  instruments  occur 
in  armorial  bearings  of  a  much  remoter  period.  The  horn 
in  its  earlier  form  served  exclusively  the  various  purposes 
of  the  hunt,  whence  its  name  in  the  different  languages  : 
Italian,  cnrno  di  caccia ;  French,  cor  de  chasse  ;  German, 
IWaldhorn.  Originally  there  seems  to  have  been  only  a 
single  ring,  but  a  second  semicircle  occurs  at  an  early 
date.  The  capabilities  of  the  primitive  instrument  were 
as  limited  as  its  purpose,  the  latter  being  chiefly  that  of 
announcing  by  signals  the  various  stages  and  incidents 
of  the  hunt,  such  as  the  Reveille,  the  Ilallali,  and  the 
Mort.  Simple  tunes,  however,  were  within  its  range,  for 
Mersenne  mentions  a  "concert  i  quatre"  for  horns  as  early 
as  1637.  The  demands  on  the  horn  were  naturally  much 
enlarged  when  it  was  introduced  into  the  orchestra  as  an 
exponent  of  artistic  and  complicated  music.  As  to  the 
date  of  this  event  opinions  differ  considerably.  It  has 
been  asserted  that  Gossec  was  the  first  to  ma^p  use  of  the 
born  in  an  important  orchestral  part  in  1759.  But  this 
is  true,  if  true  at  all,  of  France  only.  In  Germany  and 
England  the  instrument  was  in  common  use  at  a  much 
earlier  period.  From  1712-1740  two  hornists  were 
members  of  the  imperial  chapel  in  Vienna  at  the  not  incon- 
siderable salary  of  360  florins.  Moreover,  both  Handel  (in 
his  Water  Music,  1715,  and  elsewhere)  and  Bach  assign 
important  parts  to  the  horn.  The  notes  natural  to  the 
horn  and  produced  by  the  action  of  the  lips  alone  are  the 
BO-called  harmonics  or  partial  tones  of  the  bottom  note  be- 
tween the  e.xtrerae  limits  of  the  C  below  the  staff  in  the  bass 
clef  to  the  E  in  alt.  Some  of  these  notes  are,  however,  not 
used  in  practice.  In  order  to  supply  the  notes  not  in  the 
scale  of  natur.al  harmonics  various  methods  have  been  used. 
The  simplest  is  the  insertion  of  the  hand  in  the  bell  of  the 
instrument,  accidentally  discovered  by  a  German  hornplayer 
towards  the  end  of  the  last  century.  The  effect  is  to  lower 
the  note  by  a  semitone  or  a  whole  tone,  according  to  the 
extent  that  the  orifice  is  closed.  The  drawback  attaching 
to  this  system  is  that  the  "  closed  "  or  "  stopped  "  (ilouffi) 
notes  differ  in  character  from  the  open  ones,  and  are  in 
part  dull.  It  is  true  that  a  good  composer  may  produce 
certain  effects  by  this  means.  In  the  modern  horn  a 
mechanical  contrivance  generally  takes  the  place  of  the 
hand.  This  is  the  valve  or  ventil,  an  apparatus  for  lower- 
ing the  note  by  means  of  the  pressure  of  the  fingers.  There 
are  three  valves  attached  to  the  ventil-horn,  lowering  the 
note  by  one,  two,  and  throe  semitones  respectively.  Most 
modern  composers  write  for  the  ventil-horn  exclusively; 
others  use  it  in  combination  with  natural  or  hand  horns. 
Another  important  appliance  of  the  horn  is  the  crook,  which 
may  best  be  described  as  a  transposing  machine.  The 
crooks  can  be  removed  at  will,  their  effect  (by  altering  the 
length  of  the  tube)  being  to  transpose  the  notes  produced  by 
the  lips  into  anything  that  is  required.  The  player  there- 
fore plays  as  it  were  in  one  and  the  same  key,  and  the 
difficulty  of  transposing  his  part  mentally  is  saved  to  him. 
In  consequence  the  horn  part  in  a  score  is  always  written 
in  the  key  of  C,  which  may  bo  changed  into  E  flat  or  F  or 
E  by  merely  inserting  the  crook  intended  for  that  key.  In 
this  way  not  only  the  diatonic  scale,  but  all  kinds  of 
chromatic  progressions  can  be  produced  on  the  horn.  Of 
these  opportunities  modern  composers  have  largely  availed 
themselves,  frequently  tasking  the  capabilities  of  the  players 
to  the  utmost  degree.  The  passage  for  three  horns  in  the 
'great  scena  of  Fidelio  in  Beethoven's  opera  of  that  name  is 
celebrated  for  its  effectiveness  as  well  as  for  its  difficulty. 
With  Wagner  also  the  horns  are  favourite  instruments. 
In  the  economy  of  the  orchestra  the  horns  form  the  transi- 
tion from  the  wood-winds  to  the  trumpets,  trombones,  and 
other  loud  brass  instruments  ;  they  share  the  softness  of 
the  former  with  the  power  of  the  latter,  and  may  be  used 


with  equal  effect  both  in  rilling  up  the  harmony  and  in 
emphasizing  the  melody.  In  works  of  a  romantic  character, 
such  as  Mendelssohn's  overture  to  A  Midsummer  Night's 
Dream,  or  Weber's  Der  Freischutz,  they  are  invaluable  for 
the  purpose  of  local  colouring.  There  are  also  many  solo 
pieces  written  for  the  horn,  amongst  which  Mozart's  three 
concerti  for  horn  and  orchestra,  Schumann's  concerto  for  4 
horns  and  orchestra  (op.  86),  Beethoven's  horn  sonata  (op. 
17),  and  Brahms'a  trio  for  pianoforte,  violin,  and  horn  (op. 
40)  may  be  cited. 

HORNBEAM,  Carpmus,  Tournef.,  a  small  genus  of 
trees  of  the  natural  order  Cupuliferce  and  sub-order  Coryleoe. 
The  Latin  name  Carpinus  has  been  thought  to  be  derived 
from  the  Celtic  car,  wood,  and  jnn  or  pen,  head,  the  wood 
of  hornbeams  having  been  used  for  yokes  of  cattle  (seo 
Loudon,  Ency.  of  I'l.,  p.  792,  new  ed.,  1855,  and  Littr*, 
Diet.,  ii.  556).  The  common  hornbeam,  or  yoke-elm, 
Ca7yinus  Belulus,  L.  (Gr.,  probably  ^vyia;  Germ.,  Ilom- 
batim  and  llornbuche;  Fr.,  charme),  is  indigenous  in  the 
temperate  parts  of  western  Asia  and  of  Asia  Minor,  and  in 
Europe,  where  it  ranges  as  high  as  55°  and  56°  N.  lat.  It 
is  common  in  woods  and  hedges  in  parts  of  Wales  and  of 
the  south  of  England.  The  trunk  is  usually  flattened,  and 
twisted  as  though  composed  of  several  stems  united ;  the 
bark  is  smooth,  and  light  grey ;  and  the  leaves  are  sub- 
distichous,  2  to  3  inches  long,  elliptic-ovate,  doubly  serratei, 
pointed,  numerously  ribbed,  hairy  below,  and  opaque,  and 
not  glossy  as  in  the  beech,  have  large  stipules  and  short 
petioles,  and  when  young  are  plaited.  The  flowers  appear 
with  the  leaves  in  April  and  May.  The  male  catkins  are 
about  H  inches  long,  and  have  pale  yellow  anthers,  bearing 
tufts  ofiiairsat  the  apex;  the  female  attain  a  length  of  2  to 
4  inches,  with  bracts  1  to  1 J  inches  long.  The  green  and 
angular  fruit  or  "  nut  "  ripens  in  October;  it  is  about  |  inch 
in  length,  is  in  shape  like  a  small  chestnut,  and  is  enclosed 
in  leafy,  3-lobed  bracts.  The  horrbeam  thrives  well  on  stiff, 
clayey,  moist  soils,  into  which  its  --oots  penetrate  deeply  ;  on 
chalk  or  gravel  it  does  not  flourish.  Raised  from  seed  it 
may  become  a  tree  40  to  as  much  as  70  feet  in  height) 
greatly  resembling  the  beech,  except  in  its  rounder  and 
closer  head.  It  is,  however,  rarely  grown  as  a  timber-tree, 
its  chief  employment  being  for  hedges.  "  In  the  single 
row,"  says  Evelyn  {Sylva,  p.  29,  1664),  "it  makes  the 
noblest  and  the  stateliest  hedges  for  long  Walks  in  Gardens 
or  Parks,  of  any  Tree  whatsoever  whose  leaves  ar9 
deciduous."  As  it  bears  clipping  well,  it  was  formerly  much 
used  in  geometric  gardening.  The  branches  should  not  be 
lopped  in  spring,  on  account  of  their  tendency  to  bleed 
at  that  season. 

The  wood  of  the  hornbeam  is  white  and  close-grained, 
and  polishes  ill,  is  of  considerable  tenacity  and  little  flexi- 
bility, and  is  extremely  tough  and  hard  to  work — whence, 
according  to  Gerard,  the  name  of  the  tree.  It  has  been 
found  to  lose  about  8  per  cent,  of  its  weight  by  drying. 
As  a  fuel  it  is  excellent;  and  its  charcoal  is  much  esteemed  for 
making  gunpowder.  The  bark  of  the  hornbeam  has  tonic 
properties,  and  tfie  inner  part  is  stated  by  Linna?us  to  afford 
a  yellow  dye.  In  France  the  leaves  serve  as  fodder.  The 
tree  is  a  favourite  with  hares  and  rabbits,  and  the  seedi 
lings  are  apt  to  be  destroyed  by  mice.  Pliny  {Nat. 
Hist.,  xxvi.  26),  who  describes  its  wood  as  red  and  easily 
split,  classes  the  hornbeam  with  maples.  The  American 
hornbeam,  blue  or  water  beech,  or  iron- wood,  is  Carpinus 
americana,  Mich.  ;  the  common  hop-hornbeam,  a  native  of 
the  south  of  Europe,  is  Ostrya  vulgaris,  Willd.,  and  the 
American,  0.  virginica,  Willd. 

Soc Gilpin,  J^'or.  Sccyury, i.,eii.  Lauder,  1334  :  Loudon,  Arboretum, 
iii.  2004  1838;  Sclby,  Forest  Trees,  p.  337,  1842;  BenthftDj, 
Handb.  of  Brit.  Flora,  ii,  753,  1865  ;  Syme,  Soxcerhy's  Eng..  Bot., 
viii.  176,  1868  ;  J.  D.  Hooker,  Student's  Flora,  p.  365,  2d ''d.,  1878' 
•ind  Arboriculture,  vol.  ii.  p.  317. 
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_  HORNBILL,  tlio  Englisb  name  for  a  long  wliile  generally 
given  to  all  the  birds  of  the  Family  Bticerotida:  of  modern 
fernitliologists,  from  the  extraordinary  horn-like  excrescence 
(epit/iema)  developed  on  the  bill  of  most  of  the  species, 
though  to  which  of  them  it  was  first  aindied  seems  doubt- 
ful. Among  classical  authors  Tliny  had  heard  of  such 
animals,  and  mentions  them  (ffist.  ^''a/.,  lib.  x,  cap.  Ixx.) 
under  the  name  of  Trayopan  ;  but  he  deemed  their  existence 
fabulous,  comparing  them  with  Pec/asi  and  Gryphones — in 
the  words  of  Holland,  his  translator  (vol.  i.  p.  200) — "  I 
thinke  the  same  of  the  Tragopanades,  which  many  men 
affirmo  to  bee  greater  than  the  yEgle ;  having  crooked 
homes  like  a  Ram  on  either  side  of  the  head,  of  the  colour 
of  yron,  and  the  head  onely  red."  Yet  this  is  but  an  exag- 
gerated description  of  some  of  the  species  with  which 
doubtless  his  informants  had  an  imperfect  acquaintance. 
Mediaeval  writers  found  Pliny's  bird  to  be  no  fable,  for 
Bpecimons  of  the  beak  of  one  species  or  another  seem 
occasionally  to  have  been  brought  to  Europe,  where  they 
were  preserved  in  the  cabinets  of  the  curious,  and  thus 
Aldrovandus  was  able  to  describe  pretty  fairly  and  to  figure 
{Ornithologia,  lib.  xii.  cap.  xx.  tab.  x.  fig.  7)  one  of  them 
under  the  name  of  "Rhinoceros  Avis,"  though  the  rest  of  the 
bird  was  wholly  unknown  to  him.  When  the  exploration  of 
the  East  Indies  had  extended  further,  more  examples  reached 
Europe,  and  the  "  Coivus  hidicus  coniutus "  of  Bontius 
'became  fully  recognized  by  Willughby  and  Ray,  under  the 
title  of  the  "Horned  Indian  Raven  or  Topau  called  the 
Rhinocerot  Bird."  Since  the  time  of  those  exceiient  or- 
nithologists our  knowledge  of  the  Hornbills  has  been  steadily 
increasing,  but  it  must  be  confessed  that  in  regard  to  many 
points  there  is  still  great  lack  of  precise  information,  and 
accordingly  the  completion  of  Sir  Elliot's  "Monograph  of  the 
Bucerotidse  "  (now  in  course  of  publication)  is  most  earnestly 
to  be  desired,  for  therein  it  is  to  be  hoped  that  all  questions 
respecting  their  history  and  classification  may  be  fully 
treated.  At  present  great  diversity  of  opinion  prevails  as 
to  how  many  real  genera  the  Family  comprises,  or  how  many 
species.  The  group,  though  no  doubt  ought  to  be  enter- 
tained as  to  its  limits,'  has  not  attracted  sufficient  notice 
from  ornithologists,  and  therefore,  apart  from  the  merest 
superficial  characters,  the  difference  of  the  several  sections 
which  it  includes  has  never  been  properly  explained,  nor 
have  their  distinctions  been  placed  on  a  firm  basis.  Some 
authors  appear  to  have  despaired  of  dividing  it  satisfactorily, 
ond  have  left  all  the  described  species  in  the  Linnsean  genus 
Buceros,  as  for  example.  Professor  Schlegel  (Cat.  du  Mus. 
des  Pays  Bas,  Buceros) ;  others  have  split  that  genus  into 
more  than  a  score — a  number  which  seems  to  be  quite 
unnecessary.  Sundevall  {Tentamm,  pp.  9.6,  97),  with  his 
usual  caution,  has  restrained  himself  to  the  recognition  of 
three  genera,  but  it  is  unquestionable  that  more  should 
reasonably  be  admitted,  though  the  present  writer  is  not 
prepared  to  state  how  many  are  required. 

The  first  genus  admitted  by  Sundevall  is  Rhinoplax,  which  seeraa 
properly  to  contain  but  one  species,  the  Uticcros  vigil,  B.  sciitatiis, 
or  B.  galcatii-^  of  authors,  commonly  known  as  the  Ilelnict-Hornbill, 
a  native  of  Sumatra  and  Borneo.  This  is  easily  distinguished  by 
having  tlie  front  of  its  nearly  vertical  and  slightly  convex  cpithema 
composed  of  a  solid  mass  of  horn^  instead  of  a  thin  coating  of  the 

*  Such  genera  as  Eu  yceros,  Scylkrops,  and  some  others,  together 
with  the  whole  Family  Momolidie,  which  had  been  at  various  times 
and  by  various  systeraatists  placed  among  the  Bucerotida,  have  evi- 
dently no  real  afiiuity  to  them. 

'  Apparently  correlated  with  this  structure  is  the  curious  thickening 
of  the  "  prosencephalic  median  septum"  of  the  cranium  as  also  of 
that  which  divides  the  "prosencephalic"  from  tho  "mesencephalic 
chamber,"  noticed  by  Professor  Owen  (Ca^  Osteol.  Ser.  Mus.  Roy.  Coll. 
Surg.  England,  i.  p.  287);  while  the  solid  homy  mass  is  further 
etrengthened  by  a  backing  of  bony  props,  directed  forwards  and  meet- 
ing its  base  at  right  angles.  This  last  singular  arrang°.roent,  which  is 
jnot  perceptible  in  the  skull  of  any  other  species  examined  by  the  pre- 
sent writer,  does  not  eeem  to  have  been  described./ 


light  and  cellular  structure  found  in  llic  olhci's.  So  dense  and  Iiai^ 
is  this  portion  of  the  "helmet"  that  Chinese  and  JIalay  arlisti 
carve  figures  on  its  surface,  or  cut  it  transversely  into  plates, 
which  from  their  agrtcablo  colouiiiig,  bright  yellow  «itli  a  Bcarlct 
rim,  are  worn  as  brooches  or  other  orjianicnts.  This  bird,  nhidi  i.i 
larger  than  a  Haven,  is  also  leuiark.ulo  for  its  long  graduated  tail, 
having  the  two  middle  feadieis  nearly  twice  tho  length  of  the  icst! 
Nothing  is  known  of  its  habits.  Its  head  was  figured  by  Kdwards 
more  than  a  century  ago,  b.it  little  cUo  Had  been  seen  of  it  until 
1801,  when  Latham  desciibcl  tlio  plumage  from  a  specimen  in  the 
liritish  JIuscum,  and  tho  firat  figure  of  the  whole  bird  from  an 
example  in  the  Museum  at  Calcutta  was  published  by  llaidwickfl 
in  1823  (Trans.  Linn.  Socid'j,  xiv.  pi.  23).  Yet  nioro  than  twenty 
years  clanscd  before  French  naturali-its  became  ncquainteil  with  it; 
l/nder  lininopUix  Sundevall  places  tiio  Buceros  coniutus  of  Itanies  j 
but  this  would  secin  to  bo  a  wrong  position  for  that  species,  the 
ty[>o  of  Donapaite's  genus  Bcrcnicornis,  since  it  does  not  ajipcar  tq 
possess  a  frontlet  of  solid  horn. 

Sundevall  divides  the  genus  Buceros  into  three  sections,  of  which 
one,  Bwcros  proper,  contains  the  species  having  the  cpitkcmn 
developed  to  its  greatest  extent,  sndi  as  B.  rhinoceros,  B.  hydro- 
corax,  B.  hicornis,  and  others,  while  llie  remaining  sections  have 
little  or  no  cpitluma,  and  one  of  tlicm  has  tho  lliroat  feathered. 
This  last  includes  the  African  forms  which  seem  to  belong  to  thp 
genus  ToccHS  of  Lesson,  while  the  other  comprises  the  Oriental 
species  exemplitied  by  llr  Hodgson's  genus  Accros;  but  llio 
arrangement  cannot  be  deemed  wholly  satisfactory,  and  must  bo 
regarded  only  as  au  approach  to  a  better.  The  presence  or  absence 
of  the  cpitluma,  may  indeed  be  considered  in  distinguishing  genera; 
but  among  those  that  possess  it,  seeing  that  its  development  is  to  a 
great  degree  dependent  upon  age  and  perhaps  sex  (this  last  being 
uncertain),  its  size  aud  shape  hardly  aflord  good  generic  characters, 
and,  though  the  group  assigned  by  Sundevall  to  Buceros  proper 
doubtless  requires  further  separation,  some  less  superficial  distinc- 
tions must  be  pointed  out  than  those  which  have  been  taken  a» 
Eufficieut  to  establish  many  of  tho  "genera"  of  this  family  sug- 
gested by  several  ornithologists.  Again,  in  the  grouping  of  thoso 
forms  which  possess  little  or  no  cpitluma  sound  characters  are 
equally  w.aut:ng  lor  the  divisions  as  yet  set  foilli,  and  until  further 
investigations  have  been  made  the  limits  of  even  the  genera  Accjoa 
and  Toccus  cannot  be  laid  dow!.'.  Tickell  in  his  manuscript  Birda 
of  India  (in  the  library  of  the  Zoolo-^^ical  Society  of  London)  divides 
the  Hornbills  of  that  country  into  two  genera  only,  Buceros  and 
Accros,  remarking  that  the  birds  of  thefonncr  fly  by  alternately 
flapping  their  wings  and  sailing,  while  those  of  the  lattci-  lly  by 
regular  flapping  only.^  Several  dilfeienccs  of  structure  are  ]ire- 
Eentcd  by  tho  sternal  apparatus  of  the  various  Dnrerotidcc,  and  it  id 
quite  possible  that  these  differences  may  be  correlated  with  Tiekell's 
observations  so  as  to  furnish,  when  more  is  knowu  about  thcsa 
birds,  a  better  mode  of  classing  them,  and  the  same  may  be  said  of 
those  of  the  African  group  containing  the  genus  Toccus  and  its 
allies. 

Lastly,  we  have  the  genus  Bucon-us,  or  Bucorax  as  some  call  it, 
confined  to  Africa,  anil  containing  at  least  two  and  perhaps  more 
species,  distinguishable  by  their  longer  legs  and  shorter  toes,  tlid 
Cround-Hornbills  of  English  writers,  in  contrast  to  all  the  preccd- 
ing,  which  are  chielly  arboreal  in  their  habits,  and  when  not  flying 
move  by  short  leans  or  hops,  while  the  members  of  this  group  walk 
and  run  with  facility.  From  the  days  of  Bruce  at  least  there  ara 
few  African  travellers  who  ha've  not  met  with  and  in  their  narraj 
lives  more  or  less  fully  described  one  or  other  of  these  birds,  whosfl 
large  size  and  fearless  h.abits  render  them  conspicuous  objects. 

As  a  whole  the  Hornbills,  of  which  more  than  50  specie^ 
have  been  described,  form  a  very  natural  and  in  some  rei 
spects  an  isolated  group,  placed  by  Professor  Huxley  amongj 
his  Coccyyoviorphae.  It  has  been  suggested  that  they  havo 
some  affinity  with  the  Hoopoes  (Upupidce),  but  even  if  that 
view  be  good  the  affinity  cannot  be  very  near.  Their 
supposed  alliance  to  the  Toucans  {RhamphastidcB)  rests 
only  on  the  apparent  similarity  presented  by  the  enormou^ 
beak,  and  is  contradicted  by  important  structural  characters.; 
In  many  of  their  habits,  so  far  as  these  are  known,  all 
Hornbills  seem  to  be  much  alike,  and  though  the  modificaJ 
tion  in  the  form  of  the  beak,  and  the  presence  or  absenc* 
of   the  extraordinary  excrescence,^  whence  their  name  is 


'  The  noise  made  by  tho  wings  of  some  of  the  large  species  in  their 
ni''ht  is  compared  by  Mr  Wallace,  in  an  admirable  article  on  the  Family: 
{lltelkclual  Observer,  1863,  pp.  310  ct  scqq.),  to  the  puffing  of  a  loco, 
motive  steam-engine  when  starting  with  a  train,  and  can  be  heard  i 

mile  off.  ,  ....      1        o, 

*Bufron,  as  was  hi.s  manner,  enlarges  on  tho  cruel  injustice  done  W 

these  birds  by  Nature  in  encumbering  them  with  tliis  deformity,  wlile> 
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derived,  causes  great  diversity  of  aspect  among  them,  the 
possession  of  prominent  eyelashes  (not  a  common  feature 
in  Birds)  produces  a  uniformity  of  expression  which  makes 
it  impossible  to  mistake  any  member  of  the  family.  Horn- 
bills  are  social  birds,  keeping  in  companies,  not  to  say 
rtocks,  and  living  chiefly  on  fruits  and  seeds  ;  but  the  bigger 
species  also  capture  and  devour  a  large  number  of  snakes, 
while  the  smaller  are  great  destroyers  of  insects.  The  older 
writers  say  that  they  eat  carrion,  but  further  evidence  to 
that  effect  is  required  before  the  statement  can  be  believed. 
Almost  every  morsel  of  food  that  is  picked  up  ifl^  tossed 
into  the  air,  and  then  caught  in  the  bill  before  it  is  swal- 
lowed.    They  breed  in  holes  of  trees,  laying  largo  white 


^^. 


^y■^^- 


Great  Indian  Hornbill  (B  bicomis)      After  Tickell's  drawing  in  • 
the  Zoological  Society's  library. 

^ggs,  and  when  the  hen  begins  to  sit  the  cock  plasters  up 
the  entrance  with  mud  or  clay,  leaving  only  a  small  window 
through  which  she  rsceives  the  food  he  brings  her  during 
ber  incarceration. 

This  remarkable- habit,  almost  simultaneously  noticed  by 
Dr  Mason  in  Burma,  Tickell  in  India,  and  Livingstone  in 
Africa,  and  since  confirmed  by  other  observers,  especially 
Mr  Wallace'  in  the  Malay  Archipelago,  has  been  connected 
by  Mr  Bartlett  {Proc.  Zool.  Society,  1869,  p.  142)  with  a 
peculiarity  as  remarkable,  which  he  was  the  first  to  notice. 
This  is  the  fact  that  Hornbills  at  intervals  of  time,  whether 
periodical  or  irregular  is  not  yet  known,  cast  the  epithelial 
layer  of  their  gizzard,  that  layer  being  formed  by  a  secretion 
derived  from  the  glands  of  the  proventriculus  or  some  other 
upper  part  of  the  alimentary  canal.  The  epithelium  is 
ejected  in  the  form  of  a  sack  or  bag,  the  mouth  of  which  is 

lie  declares  raust  hinder  thera  from  getting  their  food  with  ease.  The 
cnly  corroboration  his  perverted  view  receives  is  afforded  by  the  ob- 
eerved  fact  that  Hornbills,  in  captivity  at  any  rate,  never  have  any  fat 
about  thera.  The  part  played  by  the  wonderful  epithema  in  the  birds' 
economy  is  altogether  unknown.  ^ 

'  In  his  interesting  work  (i.  p.  213),  this  gentleman  describes  a  nesi- 
ling  HorubiU  (S.  bicomis)  which  he  obtained  as  '*a  most  curious 
object,  as  large  as  a  pigeon,  but  without  a  particle  of  plumage  on  any 
part  of  it  It  was  exceedingly  plump  and  soft,  and  with  a  semi-trans- 
I'areut  skin,  so  that  it  looked  more  like  a  bag  of  jelly,  with  head  and 
^tei  stuck  on,  than  like  a  real  bird." 


closely  folded,  and  is  filled  with  the  fruit  that  the  bird  has 
been  eating.  The  announcement  of  a  circumstance  so  ex- 
traordinary naturally  caused  some  hesitation  in  its  accept- 
ance, but  the  essential  truth  of  Mr  Bartlett's. observations 
has  been  abundantly  confirmed  by  Professor  Flower  (torn, 
dt.,  p.  150),  and  especially  by  Dr  Murie  (op.  cit.,  1874,  pj 
420),  and  what  seems  now  to  be  most  wanted  is  to  know 
whether  these  castings  are  really  intended  to  form  the  hen 
bird's  food  during  her  confinement.  (a.  n.) 

HORN-BOOK,  a  name  sometimes  given  to  an  elementary 
treatise  on  any  subject.  It  was  originally  applied  to  a  sheet 
containing  the  letters  of  the  alphabet,  which  formed  a  primer 
for  the  use  of  children.  It  was  mounted  on  wood  and 
protected  with  transparent  horn.  Sometimes  the  leaf  was 
simply  pasted  agai;  st  the  slice  of  horn.  The  wooden  frame 
had  a  handle,  and  it  was  usually  hung  at  the  child's  girdle. 
The  sheet,  which  in  ancient  times  was  of  vellum  and  latterly 
of  paper,  contained  first  a  large  cross — the  criss-crosse — 
from  which  the  horn-book  was  called  the  Christ  Cross  Eow, 
or  criss-cross-row.  The  alphabet  in  large  and  small  letters 
followed.  The  vowels  then  formed  a  line,  and  their  com- 
binations with  the  consonants  were  given  in  a  tabular  form. 
The  usual  exorcism — "  in'the  name  of  the  Father  and  of  the 
Sonne  and  of  the  Holy  Ghost,  Amen  " — followed,  then  the 
Lord's  Prayer,  the  whole  concluding  with  the  Roman 
numerals.  The  horn-book  is  mentioned  in  Shakespeare's 
Love's  Labour's  Lost,  v.  1,  where  the  ha,  the  a,  e,  i,  o,  it, 
and  the  horn,  are  alluded  to  by  Moth.  It  is  also  described 
by  Ben  Jonson — 

"  The  letters  may  be  read,  through  the  horn. 
That  make  the  story  perfect." 

Horn-books  are  now  of  great  rarity.  A  representation  of 
a  good  specimen  will  be  found  prefixed  to  HaUiwell's  Notices 
of  Fugitive  Tracts,  in  the  twenty-ninth  volume  of  the  works 
printed  for  the  Percy  Society. 

HORNCASTLE,  a  markeHown  giving  its  name  to  a 
soke  in  Lincolnshire,  England,  is  situated  at  the  foot  of  a 
line  of  low  hills  called  the  Wolds,  on  an  angle  formed  by 
the  confluence  of  the  Bain  and  Waring,  and  at  the  terminus 
of  a  branch  line  of  the  Great  Northern  Railway,  2 1  miles  east 
of  Lincoln.  The  principal  buildings  are  the  parish  church 
of  St  Mary's  (supposed  to  have  been  originally  erected  in 
the  time  of  Henry  VII.,  possessing  a  square  embattled 
tower,  many  fine  old  monuments,  and  an  old  brass).  Queen 
Elizabeth's  grammar  school  founded  in  1562,  the  dispensary 
opened  in  1789,  the  corn  exchange  opened  in  1856,  with 
a  room  for  public  meetings,  and  accommodation  for  the 
mechanics'  institute,  a  library,  and  a  news-room.  There  are 
also  national  and  Wesleyan  schools,  and  an  infant  school  for 
poor  children.  Among  the  charities  is  one  for  apprenticing 
orphan  boys  belonging  to  the  parish.  A  few  fragments  still 
remain  of  the  ancient  fortification  from  which  the  town  takes 
its  name,  and  many  Roman  urns  and  coins  have  been  dis- 
covered in  the  vicinity.  Near  the  confluence  of  the  rivers 
there  at  one  time  existed  an  ancient  labyrinth  called  the 
Julian  bower.  To  the  south-east  of  the  town  there  is  a 
spot  called  Hangman's  Corner,  where  criminals  were  formerly 
executed.  The  prosperity  of  the  town  is  chiefly  dependent 
on  agriculture  and  its  horse-fairs, — that  held  in  August 
being  the  largest  of  its  class  in  England.  Brewing, 
malting,  and  currying  are  carried  on,  and  there  is  some 
trade  in  coal  and  iron.  The  population  of  the  parish  ia 
1871  was  4947,  and  of  the  soke  10,469. 

Horncastle  is  believed  to  be  the  Roman  Bannovalbim.  The 
fort  is  said  to  have  been  originally  constructed  by  the  Romans,  re- 
fortified  and  strengthened  by  Horsa,  the  brother  of  Hengest,  but 
shortly  afterwards  demolished  by  Vortimer,  king  of  the  Britons. 
The  manor  at  the  time  of  the  Norman  survey  belonged  to  the  king, 
and  after  being  for  an  unknown  period  in  private  hands,  was  sold 
in  the  reign  of  Henry  III.  to  the  bishop  of  Carlisle,  who  received 
from  Henry  a  charter  authorizing  him  to  try  felons  and  bold  a  court 
leat,  and  granting  free  warren  and  an  annual  fair. 
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HORNE,  George  (1730-1792),  bishop  of  Nor-ich,  was 
born  on  November  1,  1730,  at  Otham  near  Maidstone, 
where  his  father  was  a  clergyman,  and  received  his  early 
education  at  the  Maidstone  school,  whence  he  proceeded  to 
University  College,  Oxford.  In  1749  he  became  a  fellow 
of  Magdalen  College,  ot  which  in  1768  he  was  appointed 
president.  As  a  preacher  he  early  attained  great  popu- 
larity ;  and  his  reputation  was  further  helped  by  several 
clever  jf  somewhat  wrong-headed  publications,  including  a 
satirical  pamphlet  entitled  The  Theology  and  Philosophy 
of  Cicero's  Somnium  Scipionis  (1751),  a  defence  of  the 
Hutchinsonians  in  A  Fair,  Candid,  and  Impartial  Slate 
of  the  Case  betioeen  Sir  Isaac  Newton  and  Mr  Hutchinson 
(1753),  and  critiques  upon  Dr  Shuckford  (1754)  and  Dr 
Kennicott  (1760).  In  1776  he  published  his  well-known 
Commentary  on  the  Book  of  Psalms,  and  in  the  same  year 
he  was  chosen  vice-chancellor  of  his  university;  in  1781  he 
was  made  dean  of  Canterbury,  and  in  1790  he  was  raised  to 
the  see  of  Norwich,  which,  however,  he  held  for  less  than 
two  years.     He  died  at  Bath  January  17,  1792. 

His  collected  IVorks  were  first  published,  with  a  Memoir  by  one 
of  his  chaplains  (Jones),  in  1795.  There  have  been  several  sabsequent 
tditions,  the  latest  being  that  of  1830.  The  most  popular  and  also 
the  best  of  his  writings,  the  Commentary  cm  the  Psalms,  has  been  still 
more  frequently  reprinted,  occasionally  along  with  an  essay  by 
James  Montgomery,  or  with  a  much  more  remarkable  discourse  by 
Edward  Irving. 

HORNE,  Thomas  HartwelL  (1780-1862),  a  well- 
known  writer  on  Biblical  introduction,  was  bom  in  London 
on  October  20,  1780,  and  from  1789-95  was  educated  at 
Christ's  Hospital,  where  Coleridge  was  an  elder  contem- 
forary.  On  leaving  school,  his  circumstances  not  permitting 
bim  to  proceed  to  the  university,  he  became  clerk  to  a 
barrister,  but  early  manifested  an  unconquerable  passion 
for  literary  pursuits.  When  barely  twenty  years  of  age  he 
published  (1800)  A  Brief  View  of  the  Necessity  and  Truth 
of  the  Christian  Revelation,  which  reached  a  second  edition 
in  1802.  In  the  years  immediately  following  he  became 
the  author  of  several  minor  works,  and  in  1814,  having 
been  appointed  librarian  of  the  Surrey  Institution,  he 
issued  his  Introduction  to  the  Study  of  Bibliography. 
This  was  followed  in  1818  by  the  work  to  which  he  had 
devoted  the  best  part  of  many  years,  the  Introduction  to 
the  Critical  Study  of  the  Holy  Scriptures,  which  rapidly 
attained  a  rare  popularity,  and  secured  for  its  author  a  high 
and  secure  place  among  contemporary  scholars.  In  1819 
he  received  ordination  from  the  bishop  of  London,  although 
unpossessed  of  the  customary  university  degree,  and  some 
time  afterwards  he  was  appointed  to  the  cure  of  the  united 
parishes  of  St  Edmund  the  King  and  St  Nicolas  Aeons 
in  London.  On  the  breaking  up  of  the  Surrey  Institution 
in  1823,  he  was  appointed  (1824)  to  superintend  the  classi- 
fication and  publication  of  the  British  Museum  Catalogue. 
After  the  project  of  making  a  classed  catalogue  had  been 
abandoned,  he  continued  to  take  part  in  the  preparation 
of  the  alphabetical  catalogue,  and  his  connexion  with  the 
museum  continued  to  subsist  until  1861,  when  his  infirmi- 
ties caused  him  to  resign.  He  died  in  London  on  January 
26,  1862. 

Besides  the  works  already  mentioned  Home  wrote  numerouB 
others  of  eecomlary  importance,  which,  ea  catalogued  in  Allibone's 
Dictionary  by  himself,  exceed  forty  in  number.  The  Introduction, 
edited  by  Ayre  and  Tregelles,  reached  a  1 2th  edition  in  1869  (4  vols. 
Bvo) ;  but,  owing  to  the  recent  rapid  advances  of  critical  science,  it 
is  DOW  somewhat  out  of  date. 

H0RNELLSM:LLE,  a  township  and  post  village  of 
Slenben  county,  New  York,  is  situated  on  the  Canisteo 
river  and  on  the  Erie  Railway,  90  miles  south-east  of 
Buffalo.  It  is  well  supplied  with  schools  and  churches, 
and  possesses  planingmiUs,  tanneries,  and  factories  for 
onhea  and  blinds,  farniture,  cars,  mowing-machines,  and 


boots  and  shoes.  Tli&  population  of  the  village  in  1870 
was  4552,  and  of  the  township  5839. 

HORNER,  Francis  (1778-1817),  political  economist, 
was  born  at  Edinburgh,  August  12th,  1778.  After  passing 
through  the  usual  courses  at  the  high  school  and  university 
of  his  native  city,  he  devoted  five  years,  the  first  two  iu 
England,  to  comprehensive  but  desultory  study,  and  in 
1800  was  called  to  the  Scotch  bar.  Desirous,  however,  of 
a  wider  sphere,  Horner  removed  to  London  in  1802,  and; 
occupied  the  interval  that  elapsed  before  his  admission  to 
the  English  bar  in  11807  with  researches  in  law,  philosophy,' 
and  political  economy,  and  latterly  with  parliamentary 
duties.  In  February  1800  he  became  one  of  the  commis' 
sioners  for  adjusting  the  claims  against  the  nawab  of  Arcotj 
and  in  November  entered  parliament  as  member  for  St 
Ives.  Next  year  he  sat  for  Wendover,  and  in  1812  fo^, 
St  Mawes,  in  the  patronage  of  the  marquis  of  BuckinghamJ 
In  1811,  when  Lord  Grenville  was  organizing  a  prospective! 
ministry,  Horner  had  the  offer,  which  ho  refused,  of  a 
treasury  secretaryship.  He  had  resolved  not  to  accept 
office  till  he  could  afford  to  live  out  ot  office ;  and  his  pro- 
fessional income,  on  which  ho  depended,  was  at  no  time 
proportionate  to  his  abilities.  His  labours  at  last  began 
to  tell  upon  a  constitution  never  robust,  and  in  October 

1816  his  physicians  ordered  him  to  Italy,  where,  however, 
he  sank  under  his  malady.     He  died  at  Pisa,  February  8, 

1817  He  was  buried  at  Leghorn,  and  a  marble  statue 
by  Chantrey  was  erected  to  his  memory  in  VVestminster 
Abbey. 

With6ut  the  advantages  oi  rank,  or  wealth,  or  even  ot 
genius,  Francis  Horner  rose  to  a  high  position  of  public 
influence  and  private  esteem.  The  speeches  in  the  Hous* 
of  Commons  on  the  occasion  of  moving  for  a  new  writ  for 
St  Mawes  combine  with  the  letters  of  private  friends  i 
testifying  to  the  respect  and  honour  commanded  by  hi 
integrity  and  wide  and  cultured  intellect,  and  to  tlie| 
affection  won  by  his  sweet  and  noble  disposition,  as  well 
as  to  the  general  regret  for  the  untimely  death  of  one  who 
gave  promise  of  such  abilities  as  a  statesman.  The  early 
friend  of  Brougham  and  Jeffrey  in  Edinburgh,  and  wel- 
comed in  London  by  Romilly,  JIackintosh,  Abercromby, 
and  Lord  Holland,  Horner  was  by  sincere  conviction  a 
Whig.  His  special  field  was  political  economy.  Master 
of  that  subject,  and  exercising  a  sort  of  moral  as  well 
as  intellectual  influence  over  the  House  of  Commons, 
he,  by  his  nervous  and  earnest  rather  than  eloquent  style 
of  speaking,  could  fix  its  attention  for  hours  on  such  dry 
topics  as  finance,  and  coinage,  and  currency.  As  chair- 
man of  the  parliamentary  committee  for  investigating  the 
depreciation  of  bank  notes,  for  which  he  moved  in  1810,  he 
extended  and  confirmed  his  fame  as  a  political  economist 
by  his  share  in  the  famous  Bullion  Report.  It  was  chiefly 
through  his  efforts  that  the  paper-issue  of  the  English  banks 
was  checked,  and  gold  and  silver  reinstated  in  their  true 
position  as  ckculating  media;  and  his  views  on  free  trade 
and  commerce  have  been  generally  accepted  at  their  really 
high  value,  Horner  was  one  of  the  promoters  of  the 
Edinlurgh  Review  in  1802.  His  articles  in  the  early 
numbers  of  that  publication,  chiefly  on  political  economy, 
form  his  only  literary  legacy. 

Memoirs  and  Correspondence  of  Francis  Bomer,  it.P.,  was  pub- 
lished by  his  brother  in  1843.  See  also  the  Edinburgh  and  Quar* 
tcrly  Reviews  for  the  same  year  ;  and  Blackwood! a  Magazine,  vol.  I 

HORNET.     See  "Wasp. 

HORNPIPE  was  originally  the  name  of  an  instrument  no 
longer  in  existence,  and  is  now  used  for  an  English  national 
dance.  The  sailor's  hornpipe,  although  the  most  com- 
mon, is  by  no  means  the  only  form  of  the  dance,  fo? 
there  is  a  pretty  tune  known  as  the  "  College  Hornpii>c," 
and  other  specimens  of  a  similar  kind  might  be  cited.     Tht 
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composition  of  hornpipes  flourished  chiefly  in  the  last 
century,  and  even  Handel  did  not  disdain  to  use  the  char- 
acteristic rhythm.  The  hornpipe  may  be  written  in  |  or  in 
common  time,  and  is  always  of  a  lively  nature. 

HORROCKS,  Jeremiau  (1G19-1G-11),  an  astronomer 
of  extraordinary  promise  blighted  by  a  premature  death, 
was  born  in  1019  at  Toxteth  Park,  near  Liverpool.  Of 
the  circumstances  of  his  family  little  is  known,  further 
than  that  they- were  poor;  but  the  register  of  Emmanuel 
College,  Cambridge,  testifies  to  his  entry  as  sizar,  May  18, 
1632.  Isolated  in  his  scientific  tastes,  and  painfully 
straitened  in  means,  ho  pursued  amid  innumerable  difficul- 
ties his  purpose  of  self-education.  His  university  career 
lasted  three  years,  and  on  his  return  to  Lancashire  he 
devoted  to  astronomical  observations  the  brief  intervals  of 
leisure  snatched  from  tho  harassing  occupations  of  a 
laborious  life.  In  iGSG  ho  met  with  a  ccigenial  spirit  in 
(William  Crabtrcc,  a  draper  of  Broughton,  near  Manchester; 
and  encouraged  by  his  advice  he  exchanged  the  guidance  of 
'Lansberg,  a  pretentious  but  inaccurate  Belgian  astronomer, 
for  that  of  Kepler.  He  now  set  himself  to  the  reyision  of 
the  Rudolphine  Tables  (published  by  Kepler  in  1627),  and 
in  tlie  progress  of  his  task  became  convinced  that  a  transit 
of  Veuus  overlooked  by  Kepler  would  nevertheless  occur 
on  the  24th  of  November  (O.S,)  1639.  He  was  at  this  timo 
eurate  of  Hoole,  near  Preston,  having  recently  taken  orders 
in  the  Church  of  England,  although,  according  to  the 
received  accounts,  he  had  not  attained  the  canonical  age. 
The  24th  of  November  falling  on  a  Sunday,  his  clerical 
duties  threatened  fatally  to  clash  with  his  astronomical 
observations ;  he  was,  however,  released  just  in  time  to 
witness  the  punctual  veriBcation  of  his  forecast,  and  care- 
fully noted  the  progress  of  tl;o  phenomenon  during  half 
an  hour  before  sunset  (3.15  to  £1.45).  This  transit  of 
Venus  is  remarkable  as  the  first  ever  observed,  that  of 
1631  predicted  by  Kepler  having  been  invisible  in  Europe. 
Kotwithstanding  the  rude  character  of  the  apparatus  at 
his  disposal,  Horrocks  was  enabled  by  his  observation  of  it 
to  introduce  some  important  corrections  into  the  elements 
•f  the  planet's  orbit,  and  to  reduce  to  its  exact  value  tho 
received  estimate  of  its  apparent  diameter, 


After  a  year  spent  at  Hoolo,  he  returned  to  Toxteth,  and 
there,  on  the  eve  of  a  long-promised  visit  to  his  friend 
Crabtree,  unexpectedly  expired,  January  3,  1641,  in  the 
twenty-second  year  of  his  age.  It  is  difticult  to  over- 
estimate the  services  which,  had  his  life  been  prolonged, 
this  singularly  gifted  youth  might  have  rendered  to  astrono- 
mical science.  To  the  inventive  activity  of  the  discoverer 
ho  already  united  the  patient  skill  of  the  observer  and 
the  practical  sagacity  of  the  experimentalist.  Before  he 
was  twenty  he  had  afforded  a  specimen  of  his  powers  by 
an  important  contribution  to  the  lunar  theory.  He  first 
brought  the  revolutions  of  our  satellite  within  the  domain 
of  Kepler's  laws,  pointing  out  that  her  apparent  irregu- 
larities could  be  completely  accounted  for  by  supposing 
her  to  move  in'  an  ellipse  with  a  variable  eccentricity  and 
directly  rotatory  major  axis,  of  which  the  earth  occupied 
one  focus.  These  precise  conditions  were  afterwards  demon- 
strated by  Newton  to  follow  necessarily  from  the  law  of 
gravitation. 

In  his  speculations  ns  to  the  physical  cause  of  the 
celestial  motions,  his  mind,  though  not  as  yet  wholly 
emancipated  from  the  tyranny  of  gratuitous  assumptions, 
was  working  steadily  towards  the  light.  He  clearly  per- 
ceived the  significant  analogy  between  terrestrial  gravity 
and  the  force  exerted  in  the  solar  system,  and  used  an 
ingenious  experiment  to  illustrate  the  composite  character 
of  the  planetary  movements.  He  also  reduced  the  solar 
parallax  to  14"  (less  than  a  quarter  of  Kepler's  estimate),' 
corrected  the  sun's  semi-diameter  to  15'  45",  recommended 
decimal  notation,  and  was  the  firs'tto  make  tidal  observations. 

Only  a  romnnut  of  tlie  paiiers  left  by  Horrocks  w.is  preserved  by 
the  care  of  William  Crabtroe.  After  liis  ilcath  (which  occurred  soon 
after  that  of  his  friend),  these  were  purcliased  by  Dr  Wortliington, 
of  Cambridge  ;  and  from  his  hands  tlie  treatise  Venus  tii  sole  visa 
passed  into  tliose  of  Ilcveliiis,  and  was  published  by  him  in  1C62 
with  liis  own  observations  on  a  transit  of  Jlcrciiry.  Tlic  remai-iin;; 
fragments  were,  under  the  directions  of  the  lioyal  Society,  reduced 
by  Dr  Wallis  to  a  compact  form,  with  tlie  heading  Astronomia  Kep- 
Icriana  dr/ensa  cl  promota,  and  published  with  numerous  extracts 
from  the  letters  of  HoiTocks  to  Crabtree,  iu  a  volume  entitled 
Jcrcmicc  Uorroccii  Opera  rosthnyna,  London,  1672.  A  memoir  o^ 
his  life  by  tho  Rev.  Arundell  Blount  Whatton,  jirefixed  to  a  trans- 
lation of  tho  Vc7iiis  in  sole  visa,  appeared  at  Loudon  in  1809. 
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Zoology. 


THE  horse  and  its  near  allies,  the  several  species  of  asses 
nnd  zebras,  constitute  the  genus  Fquiis  of  Linnsus, 
a  email  group  of  animals  of  the  class  ilammalia,  so  dis- 
tinct in  their  organization  from  all  other  existing  members 
of  the  class  that  in  many  of  tlie  older  zoological  systems 
they  were  placed  in  an  order  apart,  under  the  name  of 
Solidungula  or  Monodadyla. 

Investigations  in  comparative  anatomy  have,  however, 
demonstrated  that  their  structure,  at  first  sight  so  singular 
and  exceptional,  is  really  but  a  modification  of  the  same 
general  plan  upon  which  tho  tnpirs  and  rhinoceroses  are 
formed,  and  the  discovery  and  restoration  of  the  characters 
of  extinct  species,  inaugurated  by  Cuvier  during  his  fruitful 
researches  into  the  fauna  of  the  Paris  basin,  continued  in 
various  European  localities  by  Kaup,  RUtimoyer,  Gervais, 
Gaudry,  Huxley,  and  others,  and  recently  conducted  on  a 
more  ample  scale  in  the  prolific  fossiliferous  strata  of  North 
America  by  Leidy,  Marsh,  and  Cope,  have  revealed 
numerous  intermediate  stages  through  which  the  existing 
horses  appear  to  have  passed  in  their  modification  from  a 
Tery  different  ancestral  form. 

We  shall  best  understand  what  a  horse  really  is  if  we  first 


consider  its  origin  and  lineage;  and  this  wo  are  in  a  better 
position  to  do  than  with  almost  any  other  animal,  as  it  is 
one  of  the  few  whose  history  (if  the  evidence  afforded  by 
palceoutology  can  be  relied  upon)  can  be  traced  back 
through  an  almost  unbroken  cliain  of  links  as  far  as  the 
earliest  Tertiary  age. 

We  have  as  yet  no  cognizance  of  the  history  ol  any 
mammals  of  tho  group  to  w'hich  the  horse  belongs  before 
the  dawn  of  the  Eocene  period.  Of  where  they  lived  and 
what  they  were  like,  from  what  earlier  forms  and  by  what 
stages  of  modifications  descended,  our  actual  knowledge  is 
an  absolute  blank.  Conjecture  helps  us  but  little,  and 
why  none  of  their  remains  have  not  ere  this  been  discovered 
is  a  palseontological  mystery.  We  have,  however,  certain 
knowledge  that  when  the  land  which  formed  the  bottom  of 
the  great  cretaceous  ocean  which  flowed  over  a  considerable 
part  of  tho  present  continents  of  Europe  and  North  America 
was  lifted  above  the  level  of  tho  water  and  became  fitted  for 
the  habitation  of  terrestrial  animals,  it  was  very  soon  the 
abode  of  vast  numbers  of  herbivorous  mammals  belonging 
to  the  group  now  called  Ungulata  or  "hoofed  animals." 
Wherever  they  came  from,  they  had  existed  sufficiently  long 
tp  have  become  already  completely  differentiated  into  two 
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principal  forms,  separated  from  each  otber  by  many  distinct 
points  in  tlieir  organization,  among  wbicli  one  of  the  most 
externally  conspicuous  was  the  structure  of  tlieir  feet. 
From  this  character  the  one  form  has  received  the  name  of 
Artiodactyla  or  "even-toed,"  the  other  Perissodactyla  or 
"  odd-toed."  It  is  only  of  the  latter  that  wo  shall  have  to 
speak  in  this  article. 

Perhaps  the  best  notion  ot  a  perissodactyle  ungulate  of  the 
Eocene  age  can  be  derived  from  tlie  tapir  of  the  present  day, 
an  animal  which  has.  changed  less  from  the  primitive  and 
generalized  type  of  the  group  of  that  time  than  any  other 
existing  member  of  the  order  These  early  forms  had  all  the 
complete  number  of  teeth  found  in  so  many  of  tlie  mammals 
of  that  period  of  ■various  orders,  arranged  according  to  the 
well-known  formula — incisors  §,  canines  \,  premolars  j, 
molars  §  =  Tr  on  each  side,  or  44  in  all.  The  molar  teeth 
had  very  short  square  crowns,  with  transverse  or  oblique 
ridges  on  the  grinding  surface.  In  the  fore  limbs  the  radius 
and  ulna,  and  in  the  hind  limbs  the  tibia  and  fibula,  were 
distinct  and  well- developed  bones.  Whatever  the  number  of 
toes  on  each  foot,  the  one  corresponding  to  the  middle  or  third 
digit  of  tho  generalized  pcutadactylo  limb  was  the  longest ; 
its  ungual  phalanx  was  symmetrical  in  itself,  and  it  formed 
the  centre  of  the  foot,  on  cachsidoof  which  the  other  toes  were 
arranged  in  complete  or  partial  symmetry  according  to  the 
stage  of  development.  In  the  hind  foot  in  all  known  cases 
tho  syiiimetry  was  complete,  only  one  toe  on  each  S'de  of 
tho  middle  digit  being  present  (fig.  3,  c)  ;  but  in  the  fora 
foot  the  primitive  symmetry,  formed  by  tho  presence  of  two 
toes  on  each  side  of  the  middle  toe,  had  been  lost  in  nearly 
all,  by  the  disappearance  of  ono  of  tlie  outer  toes  (the  first), 
tho  condition  still  retained  by  the  tapirs  (fig.  3,  a);  or  it  had 
been  replaced  by  tho  second  stage  of  symmetry,  in  which 
both  outer  toes  are  absent,  and  only  three  remain,  as  in  tho 
modern  rhinoceros  (fig.  3,  c).  By  no  animal  of  this  period 
hiid  the  third,  or  most  highly  specialized  stage  of  symmetry, 
that  wliich,  as  we  shall  see,  characterizes  the  modern  horses 
(fig.  3,  e),  been  attained. 

By  various  and  gradually  progressing  deviations  from 
the  common  original  type,  these  animals  began  at  a  very 
early  period  to  break  up  into  several  groups,  some  of  which 
(as  Macraurkeni'i),  after  undergoing  a  considerable  degrco 
of  specialization,  have  become  extinct  without  leaving 
successors ;  but  threo  of  these  modified  types,  already  dis- 
tinct at  tho  close  of  tlic  Eoceue  period,  have  continued  up 
to  the  present  day,  gradually,  as  time  advanced,  becoming 
more  and  more  divergent  from  each  other.  Those  are  now 
represented  by  tho  throe  families  of  the  rhinoceroses,  tho 
tapirs,  and  the  horses.  Great  as  may  be  the  difi'erences 
between  these  animals  as  wo  sec  them  now,  we  can  trace 
their  history  step  by  step,  as  revealed  by  the  fragments 
preserved  from  former  ages,  further  and  further  back  in 
time,  their  differences  continually  becoming  less  marked, 
and  ultimately  blending  together,  if  not  into  ono  common 
ancestor,  at  all  events  into  forms  so  closely  alike  in  all 
essentials  that  no  reasonable  doubt  can  be  held  as  to  their 
common  origin. 

Leaving  out  of  further  consideration  the  two  collateral 
branches  it  will  be  our  purpose  now  to  follow  the  history 
of  the  .special  subject  of  this  article. 

The  remains  of  the  earliest  known  animals  to  which  it  is 
possible  to  trace  back  the  modern  horse  by  a  scries  of 
successive  modifications  are  found  in  the  lowest  strata  of 
the  great  lacustrine  formations  assigned  to  the  Eocene 
period,  spread  over  con.=;iderable  portions  of  the  present 
territories  of  New  Mexico,  Wyoming,  and  Utah  in  North 
America.  That  similar  animals  may  have  existed  in  other 
parts  of  the  world  is  extremely  probable.  Negative  evi- 
dence in  such  cases  is  of  little  value,  as  may  be  judged  by 
the  fact  that  it  is  only  within  a  very  few  years  that  tho 


existence  of  these  deposits  teeming  with  fossil  rcuinins  of 
previously  unsuspected  forms  has  been  brought  to  light,  aiid 
their  systematic  exploration  has  scarcely  yet  commenced. 
A  little  animal,  not  larger  than  a  fox,  £nlii/ij>iis  of  Marsh, 
presented  the  most  generalized  form  of  the  perissodactylo 
type  as  yet  discovered,  as  besides  the  four  wcU-dcvclopcd 
toes  of  the  fore  foot,  found  in  so  many  others,  it  had  at 
least  a  rudiment  of  a  fifth.  All  analogy  leads  to  the  sup- 
position that  this  must  iu  its  turn  have  been  represented  at 
a  still  earlier  period  by  another  form  with  all  five  toes 
complete,  but  direct  evidence  of  this  is  at  present  wanting. 

Tho  transition  from  this  horse-like  animal  of  the  early 
period  to  the  horses  of  modern  times  has  been  arcoiin)aiiic»l 
by  a  gradual  increase  in  size.  The  diminutive  Koccno 
Eohippns  and  Orohippus  were  succeeded  in  the  Miocene 
period  by  other  forms  to  which  the  names  of  AncliUhrrium 
and  Miohippns  have  been  given,  of  the  size  of  sheep  ;  these 
again  in  Pliocene  times  by  Ilipparion  and  riiohi]>pus,  as 
large  as  the  modern  donkeys  ;  and  it  is  only  in  tho  Pleisto- 
cene period  that  Kquidca  appeared  which  approached  in 
size  the  existing  horse.  Important  structural  inodificatiojis 
have  also  taken  place,  with  corresponding  changes  in  tho 
mode  of  life  of  the  animal.  The  neck  lias  become  elongated, 
the  skull  altered  in  form,  the  teeth  greatly  modified,  and 
the  limbs  have  undergone  remarkable  changes.  The  last 
two  require  to  bo  described  more  in  detail. 

The  teeth  in  the  Eocene  forms  had,  as  mentioned  above, 
the  characteristic  number  of  forty-four.  This  number  haa 
been  retained  throughout  the  scries,  at  least  theoretically ; 
but  one  tooth  on  each  side  of  c^ch  jaw,  tho  anterior  pre- 
molar, which  in  ali  tho  Eoccbe  and  Miocene  species  was  a 
well-developed  tooth,  pcrGisti'.ig  through  the  life  lime  of  tho 
animal,  is  in  all  modern  horses  vudimentary,  functioulcsfl, 
and  generally  lost  ct  an  early  period  of  life,  evidently 
passing  through  a  stage  which  must  soon  lead  to  its  com- 
plete disappearance.  The  canines  have  also  greatly  dimin- 
ished in  size,  and  are  rarely  present  in  the  fem.alo  sex,  so 
that  practically  a  very  large  number  of  adult  horses  of  tho 
present  day  have  eight  teeth  less  than  the  number  possessed 
by  their  predecessors.  The  diastema  or  interval  bctweeB 
tlie  incisor  and  premolar  teeth,  of  essential  importance  io 
the  domesticated  horso  to  his  master,  as  without  it  there 
could  be  no  room  for  inserting  the  special  instrument  of 
subjugation  to  his  commands,  tlic  bit,  already  existed  in 
tlio  earliest  known  forms,  but  has  gradually  increased  in 
length.  Tho  incisors  have  undergone  in  comparatively 
recent  times  that  curious  change  producing  the  structure 
which  will  be  more  fully  described  hereafter,  and  which 
distinguishes  the  horse's  incisors  from  those  of  all  other 
known  animals.  Lastly,  the  molars  have  undergone  a 
remarkable  series  of  modifications,  much  resembling  iu 
principle  those  that  have  taken  place  in  several  other  groups 
of  herbivorous  animals.  Distinctions  in  form  which  existed 
between  the  premolars,  at  loast  the  anterior  members  of  tho 
series,  and  the  true  molars  have  gradually  disa[>pearcd,  th« 
teeth  becoming  all  very  uniform  in- the  shape  and  structure 
of  their  grinding  surface.  The  crowns  of  all  these  teeth  ia 
the  early  forms  were  very  short(scc  fig.  2,  a) ;  there  was  a  dis- 
tinct constriction,  the  neck,  between  the  crown  and  roots; 
and  when  tho  tooth  was  developing,  as  soon  as  the  neck  onco 
rose  fairly  above  the  alveolar  margin,  the  tooth  remained  per- 
manently in  this  position.  The  term  "  brachyodont"  ex- 
presses tliis  condition  of  teeth,  the  mode  of  growth  of  which 
may  bo  illustrated  by  those  of  ninn.  The  free  surface  li.ad 
two  nearly  tmnsversc  curved  ridges,  with  valleys  between 
(fig.  2, a);  butthe  vallc)s  were  shallow  and  had  no  deposit  of 
ceraontum  filling  them,  the  whole  expose  1  surface  of  the  un- 
worn tooth  being  formed  of  enamel.  When  the  ridges  be- 
camoworndowii  the  deiilineof  the  intcriorwac  cxpi.scd,fc.rm 
in"  islands  suriuundcd  by  cnaiutl.   With  the  j'mgreyi  of  liuis 
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the  CTOVras  of  the  teeth  gradually  become  longer,  the  valleya 
deeper,  and  the  ridges  not  only  more  elevated  but  more 
curved  and  complex  in  arrangement  To  give  support  to 
these  high  ridges  and  save  them  from  breaking  in  use,  the 
valleys  or  cavities  between  them  became  filled  up  to  the  top 
with  cementum,  and  as  the  crown  wore  down  an  admirable 
grinding  surface  consisting  of  patches  and  islands  of  the  two 
h 


FlO-  1. — a.  Giinfi.]uK  turtaqfi  of  unworn  moI«r  tooth  of  Anchithenum;  6,  cor- 
responding surface  of  unworn  molar  of  younjc  horse ;  c,  the  same  tooth  after 
It  has  bein  some  time  in  use.  Tlie  unrolom-ed  portions  are  the.dcntino  or 
Ivory,  the  shaded  parts  the  cementum  (llhng  the  cavities  ond  Gurroundlng  the 
exterior.  The  biftric  line  separating  these  two  structures  Is  the  enamel  or 
hardest  constituent  of  the  tooth 

softer  substances,  dentine  and  cement,  separated  by  variously 
reduplicated  and  contorted  lines  of  intensely  hard  enamel, 
resulted  (6g.  2,  <•).  The  crown  continued  lengthening  until 
in  the  modern  horses  it  has  assumed  the  form  called  "hyp- 
sidont"  (fig.  '2,  b).  Instead  of  contracting  into  a  neck,  and 
forming  roots,  its  sides  continue  parallel  for  a  considerable 
depth  in  the  socket,  and  as  the  surface  wears  away,  tho 
whole  tooth  slowly  pushes  „  i 

up,  and  maintains  the  grind- 
ing edge  constantly  at  the 
same  level  above  the  alve- 
olus, much  as  in  the  per- 
petually growing  Rodent's 
teeth.  But  in  existing 
horses  there  is  still  a  limit 
to  the  growth  of  the  molar. 
After  a  length  is  attained 
which  in  normal  conditions 
sapplies  sufficient  grinding 
surface  for  the  lifetime  of 
the  animal,  a  neck  and  roots 
are  formed,  and  the  tooth  is 
reduced  to  the  condition  of  Fig.  2.— a,  sue  view  ot  second  upper 

.1 L  -p  iU„  l,,.„„l,,,„ J„.,i molar  loolh  of  Anchitherium  (bractiyo- 

that  of  the  brachyodont  an-      ^ont  font,):    b.  corresponding   tooth  of 

cestor.  It  is  perfectly  clear  boise  (hypsidont  tom). 
that  this  lengthening  of  the  crown  adds  greatly  to  the  power 
of  the  teeth  as  organs  of  mastication,  and  enables  the  ani- 
mals in  which  it  has  taken  place  to  find  their  sustenance 
among  the  comparatively  dry  and  harsh  herbage  of  the 
open  plains,  instead  of  being  limited  to  the  more  succulent 
vegetable  productions  of  the  marshes  and  forests  in  which 
their  predecessors  mainly  dwelt. 

The  modifications  of  the  limbs  which  took  place  pari 
passu  with  tho.se  of  the  teeth  must  have  been  associated 
with  increased  speed,  especially  over  firm  ond  unyielding 
ground.  Short,  stout  legs,  and  broad  feet,  with  numerous 
toes,  spreading  apart  from  each  other  when  the  weight  of 
the  creature  is  borne  on  them,  are  sufficiently  well  adapted 
for  plodding  deliberately  over  marshy  and  yielding  surfaces, 
and  the  tapirs  and  the  rhinoceroses,  which  in  the  structure 
of  the  limbs  have  altered  but  little  from  the  primitive 
Eocene  forms,  still  haunt  the  borders  of  streams  and  lakes 
and  the  shady  depths  of  the  forests,  as  was  probably  the 
habit  of  their  ancient  representatives,  while  the  horses  are 
all  inhabitants  of  the  open  plains,  for  life  upon  which  their 
whole  organization  is  in  the  most  eminent  degree  adapted. 
The  length  and  mobility  of  the  neck,  position  of  the  eye 
and  ear,  and  great  development  of  the  organ  of  smell, 
give  them  ample  means  of  becoming  aware  of  the  approach 
of  enemies,  while  the  lenglii  of  their  limbs,  the  angles  the 


different  segments  form  with  each  other,  ancl  especially  tho 
combination  of  firmness,  stability,  and  lightness  in  the 
reduction  of  all  the  toes  to  a  single  one,  upon  which  the 
whole  weight  of  the  body  and  all  the  muscular  power  are 
concentrated,  give  them  speed  and  endurance  surpassing 
that  of  almost  any  other  animal.  AVhcn  surprised,  however, 
they  are  by  no  means  helpless.both  fore  and  hind  feet  becom- 
ing  at  need  powerful  weapons  of  defence. 

If  we  were  not  so  habituated  to  the  sight  of  the  horse  as 
hardly  ever  to  consider  its  structure,  we  should  grtatly 
marvel  at  being  told  of  a  mammal  so  strangely  constructed 
that  it  had  but  a  single  toe  on  each  extremity,  on  the  end 
of  the  nail  of  which  it  walked  or  galloped.  Such  a  forma- 
tion is  without  a  parallel  in  the  vertebrate  series,  and 
is  one  of  the  most  remarkable  instances  of  specialization, 
or  deviation  from  the  usual  type,  in  accordance  with  special 
conditions  of  life.  It  can  be  demonstrated,  both  by  the 
structure  of  the  foot  itself,  and  also  by  an  examination  oj 
the  intermediate  forms,  that  this  toe  corresponds  to  the 
middle  or  third  of  the  complete  typical  or  pentadactyle  fool, 
the  "ring  finger"  of  man;  and  there  is  very  strong  evi' 
dence  to  show  that  by  a  gradual  concentration  of  all  ths 
power  of  the  limb  upon  this  toe,  and  the  concurrent 
dwindling  away  and  final  disappearance  of  all  the 
othei's,  the  present  condition  ot  the  horse's  foot  has  been 
produced. 

The  small  horse-like  animals  of  the  Eocene  period  with 
four,  or  rudiments  at  least  of  five,  toes  on  the  fore  foot 
have  been  already  mentioned.  In  the  early  Miocene  period 
the  animal  most  like  an  existing  horse  was  the  Anchitherium, 
the  remains  of  which  are  found  in  a  fossil  state  both  in 
Europe  and  in  America.  In  this  genus  there  Were  three 
welldeveliiped  toes  reaching  the  ground  on  each  foot,  and 


Fig,  3.— Successive  stages  of  modification  of  the  feet  of  extinct  forms  of  horse-like 
animals  (cl'iefly  from  Jfarsli),  showing  gradual  reduction  of  the  outer  and  en- 
largement of  the  middle  toe  (lll).  a,  Orofnppus  (Eocene);  &,  Mcschipput 
(Early  Miocene);  c,  itiohippus  and  Anchilhenum  (Late  iliocene);  tt  Eippa* 
rion  and  Pti^hippui  (Pliocene)  ;  e,  Equus  (Pleistocene). 

the  radius  and  ulna,  and  the  tibia  and  fibula  of  the  hind 
leg,  were  complete  and  distinct.  This  was  succeeded  on 
the  European  and  Asiatic  continent  by  Ilipparion  and  in 
America  by  niohippits.  perhaps  more  directly  in  the  line  " 
of  descent,  as  Hippariuu  has  soDie  special  characters  of  its 
own  in  the  teeth  and  skuU,  which  make  it  probable  that  it 
is  a  collateral  branch  which  became  extinct  without  leaving 
descendants.  In  these  and  other  forms  which  flourished 
at  this  period,  the  lateral  toes,  though  containing  the  full 
number  of  bones,  wera  much  reduced  in  size,  and  did  not 
reach  the  ground,  but  were  suspended  to  the  outside  of  and 
rather  behind  the  large  middle  one,  like  the  rudimentary 
outer  toes  of  the  deer,  or  the  short  first  digit  ("dew-claw") 
of  the  dog.  Horses,  ot  rather  horse-like  creatures,  with  this 
structure  of  feet  were  no  longer  met  with  in  the  Pleistocene 
period,  but  then  for  the  first  time  appeared  the  true  horse  in 
its  development  exactly  or  very  nearly  as  we  know  it  now. 
The  outer  toes  were  reduced  to  rudiments  of  the  metacarpals 
or  metatarsals  only,  the  so-called  "splint  bones"  entirely  con- 
cealed beneath  the  skin  (fig.  3,  e,  11.  and  iv.),  the  raiddla 
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toe  (ui.)  greatly  elongated,  and  with  its  ungual  phaJanx  and 
hoof  expanded,  and  the  stability  of  the  forearm  and  leg  in- 
creased by  the  complete  subordination  of  the  ulna  and 
fibula  to  the  larger  bones,  the  radius  and  tibia,  which  alona 
are  concerned  in  the  formation  of  the  wrist  and  ankle  joint. 
Fossil  remains  of  true  horses,  differing  but  very  slightly 
from  the  smaller  and  inferior  breeds  of  those  now  existing, 
are  found  abundantlyin  deposits  of  the  most  recent  geo- 
logical age,  in  almost  every  part  of  America,  from  Eseholz 
Bay  in  the  north  to  Patagonia  in  the  south.  In  that  con- 
tinent, however,  they  became  quite  extinct,  and  no  horses, 
either  wild  or  domesticated,  existed  there  at  the  time  of  the 
Spanish  conquest,  which  is  the  more  remarkable  as,  when 
introduced  from  Europe,  the  horses  that  ran  wild  proved 
by  their  rapid  multiplication  in  the  plains  of  South  America 
and  Texas  that  the  climate,  food,  and  other  circumstances 
were  highly  favourable  for  their  existence.  The  former 
great  abundance  of  Equidce  in  America,  their  complete 
extinction,  and  their  perfect  acclimatization  when  reintro- 
duced by  man,  form  curious  but  as  yet  unsolved  problems 
in  geographical  distribution. 

The  existing  species  of  the  genus  Equui  are  the  follow- 
ing :— 

(1.)  The  Horse,  Equus  cabcdlui,  Linn.,  is  distinguished 
from  the  others  by  the  long  hairs  of  the  tail  being  more 
abundant  and  growing  quite  from  the  base  as  well  as  the 
end  and  sides,  and  also  by  possessing  a  small  bare  callosity 
on  the  inner  side  of  the  hind  leg,  just  below  the  "hock" 
or  heel  joint,  in  addition  to  the  one  on  the  inner  side  of 
the  forearm  above  the  carpus,  common  to  all  the  genus. 
The  mane  is  also  longer  and  more  flowing,  and  the  ears 
shorter,  the  limbs  longer,  and  the  head  smaller. 

Though  the  existing  horses  are  usually  not  marked  in 
any  de6nite  manner,  or  only  irregularly  dappled,  or  spotted 
with  light  surrounded  by  a  darker  ring,  many  examples 
are  met  with  showing  a  dark  median  dorsal  streak  like  that 
found  in  all  the  other  members  of  the  genus,  and  even  with 
dark  stripes  on  the  shoulders  and  legs  indicating  "  the  pro- 
bability of  the  descent  of  all  the  existing  races  from  a  single 
dun-coloured,  more  or  less  striped,  primitive  stock,  to  which 
our  horses  still  occasionally  revert." ' 

In  Europe  wild  horses  were  extremely  abundant  in  the 
Neolithic  or  polished-stone  period.  Judging  from  the  quan- 
tity of  their  remains  found  associated  with  those  of  the  men 
of  that  time,  the  chase  of  these  animald  must  have  been 
among  his  chief  occupations,  and  they  must  have  furnished 
him  with  one  of  his  most  important  food  supplies.  The 
characters  of  the  bones  preserved,  and  certain  rude  but 
graphic  representations  carved  on  bones  or  reindeers'  antlers, 
enable  us  to  know  that  they  were  rather  small  in  size,  and 
heavy  in  build,  with  large  heads  and  rough  shaggy  manes 
and  tails,  much  like,  in  fact,  the  present  wild  horses  of 
the  steppes  of  the  south  of  Russia.  These  horses  were 
domesticated  by  the  inhabitants  of  Europe  before  the  dawn 
of  history,  but  it  is  doubtful  whether  the  majority  of  the 
animals  now  existing  on  the  Continent  are  derived  directly 
from  them,  as  it  is  more  probable  that  they  are  descendants 
from  horses  imported  though  Greece  and  Italy  from  Asia, 
derived  from  a  still  earlier  domestication,  followed  by 
gradual  improvement  through  long-continued  attention 
bestowed  on  their  breeding  and  training.  Horses  are  now 
diffused  by  the  agency  of  man  throughout  almost  the 
whole  of  the  inhabited  parts  of  the  globe,  and  the  great 
modifications  they  have  undergone  in  consequence  of 
domestication  and  selective  breeding  are  well  exemplified 
by  comparing  such  extreme  forms  as  the  Shetland  pony, 
dwarfed  by  uncongenial  climate,  the  thoroughbred  racer, 
and  the  London  dray-horse.     In  Australia,  as  in  America, 

'  Darwin,  Variation  of  AnimaU  and  P(ants  under  Domaticalwn, 
1868,  vol.  1.,  chap.  U. 


horses  imported  by  the  European  settlers  have  escaped  into 
the  unreclaimed  lands,  and  multiplied  to  a  prodigious  extent, 
roaming  in  vast  herds  over  the  plains  where  no  hoofed 
animal  ever  trod  before. 

(2.)  Hquus  asinui,  Linn. — The  Domestic  Ass  is  nearly  aa 
widely  diffused  and  useful  to  man  as  the  horse.  It  was 
known  in  Egypt  long  before  the  horse,  and  is  probably  of 
African  origin,  indeed  its  close  resemblance  to  the  existing 
wild  ass  of  Abyssinia,  H.  tasniopiti,  Heuglin.  leaves  little 
doubt  as  to  its  identity  with  that  species. 

(3.)   The  Asiatic  Wild  Asses,  which  roam  in  small  herds 
in  the  open  plains  of  Syria,  of  many  parts  of  Persia,  of  the 
north-west  of  India,  and  the  highlands  of  Tartary  and 
Tibet  from  the  shores  of  the^Caspian  to  the  frontiers  of 
China,  differ  from  the  last  in  being  of  a  more  rufous  or 
isabelline  colour,  instead  of  pure  grey,  in  wanting  the  dark 
streak  across  the  shoulder,  and  having  smaller  ears.     They 
have  all  a  dark-coloured  median  dorsal  stripe.     Though  it 
is  considered  probable  by  many  zoologists  that  they  form 
but  a  single  species  {E.  hemionus,  Pallas),  they  present 
such  marked  variations  in  size  acd  form  that  they  have 
commonly  been  divided  into  three — the  Sjrian  Wild  Ass 
(E.  hemippus,  Geoff.),  the  Ocager  {E.  onager,  Pail)  from 
Persia,  the  Punjab,  Scinde  and  the  desert  of  Cutch,  and 
the  Kiang  or  Dzeggetai  {E.  hemionus,  Pallas)  of  the  high 
table-lands  of  Tibet,  where  it  is  usually  met  with  at  an 
elevation  of  15,000  feet  and  upwards  above  the  sea-leveL 
The  last  is  considerably  larger  than  either  of  the  others, 
and  differs  from  them  in  external  appearance,  having  more 
the  aspect  of  the  horse.     They  are  all  remarkably  swift, 
having  been  known  to  outstrip  the  fleetest  horse  in  speed. 
Lastly,  there  are  three  striped  species,  all  inhabitanU  of 
South  Africa.     These  constitute  the  geuus  Hippoligru  of 
Hamilton   Smith,  but  they  are  not   separable  except  by 
their  coloration  from  the  true  asses,  and  one  of  them  (4), 
the  Quagga  (E.  quagga,  Gmel.),  may  be  considered  as  inter- 
mediate.    This  animal  has  the  dark  stripes  limited  to  the 
head,  neck,  and  shoulders,  upon  a  brown  ground.     In  (6) 
the  Dauw  or  Burchell's  Zebra  (E.  hurchellii.  Gray),  the 
ground  colour  is  white,  and  the  stripes  cover  the  body  and 
upper  part  of  the  limbs.     This  is  the  commonest  species  in 
the  great  plains  of  South  Africa,  where  it  roams  in  large 
herds,  often  in  company  with  the  quagga  and  numerous 
species  of  antelope.     It  ranges  from  the  Orange  River  to 
the  confines  of  Abyssinia.     In  (6)  the  Mountain  Zebra  (^. 
zebra,  Linn.)  the  contrast  between  the  clear  white  of  the 
ground  and  the  black  of  the  stripes  is  most  marked,  and 
the  latter  extend  quite  down  to  the  hoofs.     This  is,  conse- 
quently, the  most  beautiful  species  of  the  group  as  regards 
colour,  if  the  horse  may  bear  the  palm  in  elegance  of  form. 
It  frequents   mountainous  districts  rather  than  the  open 
plains  which  are  the  dwelling-places  of  the  other  two  species, 
and  as  it  appears  to  be  limited  to  the  southern  portion  of 
the  continent,  within  the  confines  of  the  Cape  Colony,  its 
numbers  are  rapidly  diminishing  under  the  encroachments 
of  European  civilization. 

There  are  thus  at  least  six  modifications  of  the  horse  type 
at  present  existing,  suflSciently  distinct  to  be  reckoned  as 
species  by  all  zoologists,  and  easily  recognized  by  their 
external  characters.  They  are,  however,  all  so  closely  allied 
that  each  will,  at  least  in  a  state  of  domestication  or 
captivity,  breed  with  perfect  freedom  with  any  of  the  others. 
Cases  of  fertile  union  are  recorded  between  the  horse  and 
the  quagga,  the  horse  and  the  dauw  or  Burchell's  zebra, 
the  horse  and  the  hemionus  or  Asiatic  wild  ass,  the  com- 
mon &SS  and  the  zebra,  the  common  ass  and  the  dauw,  the 
common  ass  and  the  hemionus,  the  hemionus  and  the  zebra, 
and  the  hemionus  and  the  dauw.  The  two  species  which 
are  perhaps  the  farthest  removed  in  general  structare,  the 
horse  and  the  ass,  produce,  as  is  well  known,  hybrids  or' 
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muTes7wliicb  in  some  qualities  useful  to  man  excel  bolU 

their  progenitors,  and  in  some  countries  and  for  certain 
Linds  of  work  are  in  greater  requisition  than  either. 
Although  occasional  instances  have  been  recorded  of  female 
mules  breeding  with  the  males  of  one  or  other  of  the  pure 
fepecies,  it  is  doubtful  if  any  case  has 'occurred  of  tlieir 
breeding  inler  se,  although  the  opportunities  of  doing  so 
must  have  been  great,  as  mules  have  been  reared  in  im- 
mense numbers  for  at  least  several  thousands  of  years.  We 
may  therefore  consider  it  settled  that  the  different  species 
of  tho  group  are  now  in  that  degree  of  physiological 
differentiation  which  enables  them  to  produce  offspring  with 
each  other,  but  does  not  permit  of  the  progeny  continuing 
the  race,  at  all  events  unless  reinforced  by  the  aid  of  one 
of  the  pure  forms. 

The  several  members  of  the  group  show  mental  differ- 
ences quite  as  striking  as  those  exhibited  by  their  external 
form,  and  more  than  perhaps  might  be  expected  from  the 
similarity  of  their  cerebral  organization.  The  patience  of 
the  ass,  the  high  spirit  of  the  horse,  the  obstinacy  of  the 
mule,  have  long  been  proverbial.  It  is  very  remarkable 
that,  out  of  80  many  epecies,  two  only  should  have  shown 
any  aptitude  for  domestication,  and  that  these  two  should 
have  been  from  time  immemorial  the  universal  and  most 
useful  companions  and  servants  of  man,  while  all  the  others 
remain  in  their  native  freedom  to  this  day.  It  is,  however, 
still  a  question  whether  this  really  arises  from  a  different 
mental  constitution  causing  a  natural  capacity  for  entering 
into  relations  with  man,  or  whether  it  may  not  be  owing  to 
their  having  been  brought  gradually  into  this  condition  by 
long  continued  and  persevering  efforts  when  the  need  of 
their  services  was  keenly  felt.  It  is  quite  possible  that  one 
reason  why  most  of  the  attempts  to  add  new  species  to  the 
list  of  our  domestic  animals  in  modern  times  have  ended  in 
failure  is  that  it  does  not  answer  to  do  so  in  cases  in  which 
existing  species  supply  all  the  principal  purposes  to  which 
the  new  ones  might  be  put.  It  can  hardly  be  expected 
that  zebras  and  quaggas  fresh  from  their  native  mountains 
and  plains  can  be  brought  into  competition  as  beasts  of 
burden  and  draught  with  horses  and  asses,  whose  naturally 
useful  qualities  have  been  augmented  by  ths  training  of 
thousands  of  generations  of  progenitors. 

Not  unfrequently  instances  occur  of  doniestic  horses 
being  produced  with  a  small  additional  toe  with  complete 
hoof,  usually  on  the  inside  of  the  principal  toe,  and,  though 
far  more  rarely,  three  or  more  toes  may  be  present  These 
malformations  are  often  cited  as  instances  pf  reversion  to 
the  condition  of  some  of  the  earlier  forms  of  equine 
animals  previously  mentioned.  Such  explanations,  however 
plausible  they  appear  at  first  sight,  are  nevertheless  very 
doiibtf  uL  All  the  feet  of  polydactyle  horses  which  we  have 
Examined  bear  little  resemblance  to  those  of  the  extinct 
Jlipparion  or  Anchitheriiim,  but  look  rather  as  if  due  to 
that  tendency  to  reduplication  of  parts  which  occurs  so 
frequently  as  a  toratological  condition,  especially  among 
domestic  animals,  and  which,  whatever  its  origin,  certainly 
cannot  in  many  instances,  as  the  cases  of  entire  limbs  super- 
added, or  of  six  digits  in  man,  be  attributed  to  reversion. 

Anatomy. 

The  anatomical  structure  of  the  horse  has  been  described 
in  great  detail  in  several  works  devoted  to  the  subject, 
which  will  Le  mentioned  in  the  bibliography,  though  these 
have  generally  been  written  from  the  point  of  view  of  the 
veterinarian  rather  than  of  the  comparative  anatomist.  The 
limits  of  the  present  article  will  only  admit  of  the  most 
Silient  points  being  indicated,  particularly  those  in  which 
the  horse  differs  from  the  other  Ungulata.  Unless  other- 
wise specified,  it  must  be  understood  that  all  that  is  stated 


here,  although  mostly  derived  from  observation  upon  the 
horse,  applies  equally  well  to  the  other  existing  members 
of  the  group. 

Skeleton. — The  skull  as  a  whole  is  greatly  elongated, 
chiefly  in  consequence  of  the  immense  size  of  the  face  as  com- 
pared with  the  hinder  or  true  cranial  portion.  The  basal 
line  of  the  cranium  from  the  lower  border  of  the  foramen 
magnum  to  the  incisor  border  of  the  palate  is  very  nearly 
straight.  The  orbit,  of  nearly  circular  form,  though  smaU 
in  proportion  to  the  size  of  the  whole  skull,  is  distinctly 
marked,  being  completely  surrounded  by  a  strong  ring  of 
bone  with  prominent  edges.  Behind  it,  end  freely  communi- 
cating with  it  beneath  the  osseous  bridge  (the  post-orbital 
process  of  the  frontal)  forming  the  boundary  between  them, 
is  the  small  temporal  fossa  occupying  the  whole  of  the  side 
of  the  cranium  proper,  and  in  front  is  the  great  flattened 
expanse  of  the  "  cheek,"  formed  chiefly  by  the  superior 
maxilla,  giving  support  to  the  long  row  of  molar  teeth,  and 
having  a  prominent  ridge  running  forward  from  below  the 
orbit  for  the  attachment  of  the  masseter  muscle.  The 
lacrymal  occupies  a  considerable  space  on  the  flat  surface 
of  the  cheek  in  front  of  the  orbit,  and  below  it  the  inala» 
does  the  same.  The  latter  sends  a  horizontal  or  slightly 
ascending  process  backwards  below  the  orbit  to  join  the 


Fio.4.—  SldovlewofskiUl  of  horse,  with  the  oonorcmoved  so  as  to  expose  the  whola 
of  the  teeth.  /^J/x,  premaxilla  ;  Mx,  maxHlit ;  JVa,  nasal  t)one;  i/a, malar  bone  ; 
Z,  lacrymal Iwne;  Fr,  frontal  bone  ;  Sq,  squamoBal  bone  ;  Pa,  parietal  bone  ;  oc, 
occipital  condyle;  pp.  paroccipital  process  ;  i'.i-.  and  i',  the  three,  incisor  teeth; 
c,  the  canine  tooth  ;  pm',  the  situation  of  the  rudimentary  tlrst  premolar,  which 
lias  been  lost  in  the  lower,  but  is  present  in  the  upper  jaw ;  pnt-,  pm^,  end  pnt*,  tha 
three  fully -developed  premolar  teeth ;  v\  m^,  and  iii^,  the  three  true  molar  te-;th. 

under  surface  of  the  zj-gomatic  process  of  the  squamosal,' 
which  is  remarkably  large,  and  instead  of  ending  as  usual 
behind  the  orbit,  runs  forwards  to  join  the  greatly  developed 
post-orbital  process  of  the  frontal,  and  even  forms  part  of  tha 
posterior  and  inferior  boundary  of  the  orbit,  an  arrangement 
not  met  with  in  other  mammals.  The  closure  of  the  orbit 
behind  distinguishes  the  skuU  of  the  horse  from  that  of  ita 
allies  the  rhinoceros  and  tapir,  and  also  from  all  of  the 
perissodactyles  of  the  Eocene  period.  In  front  of  the 
cerebral  cavity,  the  great  tubular  nasal  cavities  are  provided 
with  well-developed  turbiiial  bones,  and  are  roofed  over  by 
very  largo  nasals,  broad  behind,  and  ending  in  front  by  a 
narrow  decurved  point.  The  opening  of  the  anterior  narea 
is  prolonged  backwards  on  each  side  of  the  face  between 
the  nasals  and  the  elongated  slender  premasillK.  The  latter 
expand  in  front,  and  are  curved  downwards  to  form  tho 
semicircular  alveolar  border  which  supports  the  large  incisor 
teeth.  The  palate  is  narrow  in  the  interval  between  the 
incisor  and  molar  teeth,  in  which  are  situated  the  large 
anterior  palatine  foramina.     Between  the  molar  teeth  it  ia 
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broader,  and  it  euds  posteriorly  in  a  rounded  excavated 
I  order  opposite  the  hinder  border  of  the  penultimate  molar 
ttoth.    It  is  mainly  formed  by  the  maxillae,  as  the  palatines 
are  very  narrow.    The  ptefygoids  are  delicate  slender  aljps 
of  bone  attached  to  the  hinder  border  of  the  palatines,  and 
supported  externally  by,  and  geneially  ankylosed  to,  the 
rough  pterygoid  plates  of  the  alisphenoid,  with  no  pterygoid 
fossa  between.     They  slope  very  obliquely  forwards,  and 
end  in  curved,  compressed,  haraular  processes.     There  is  a 
distinct  alisphenoid  canal  for  the  passage  of  the  internal 
maxillary  artery.     Tho  base  of  the  cranium  is  long  and 
narrow;  the  alisphenoid  is  very  obliquely  perforated  by  the 
foramen  rctundum,  but  the  foramen  ovale  is  confluent  with 
the  large  foramen  lacerum  medium  behind.     The  glenoid 
surface  for  the  articulation  of  tho  mandible  is  greatly  ex- 
tended transversely,  concave  from  side  to  side,  convex  from 
before  backwards  in    front,   and   hollow    behind,    and   is 
bounded  posteriorly  at  its  inner  part  by  a  prominent  post- 
gienoid  process.     The  squamosal  enters  considerably  into 
the  formation  of  the  temporal  fossa,  and,  besides  sending 
the  zygomatic  process  forwards,  it  sends  down  behind  the 
meatus  auditorius  a  post-tympanic  process  which  aids  to  hold 
in  place  the  otherwise  loose  tympano-periotic  bone.     Behind 
this  the  exoccipital  gives  oflFa  very  long  paroccipital  process. 
The  periotic  and  tympanic  are  ankylosed  together,  but  not 
with  the  squamosal.     The  former  has  a  wide  but  shallow 
floccular  fossa  on  its  inner  side,  and  sends  back wa/ds  a  con- 
siderable "pars  mastoidea,"  which  appears  on  the  outer 
surface  of  the  skull  between  the  post-tympanic  process  of 
the  squamosal  and  the  exoccipital.     The  tympanic  forms  a 
tubular  meatus  auditorius  externus  directed  outwards  and 
slightly  backwards.     It  is  not  dilated  into  a  distinct  bulla, 
but  ends  in  front  in  a  pointed  styliforra  process.     It  com- 
pletely embraces  the  truncated    cylindrical  tympanohyal, 
which  is  of  great  size,  corresponding  with  the  large  develop- 
ment of  the  whole  anterior  arch  of  the  hyoid.     This  con- 
sists mainly  of  a  long  and  compressed  styloh3-aI,  expanded  at 
the  upper  end,  where  it  sends   off  a  triangular  posterior 
process.     The  basi-hyal  is  remarkable  for  the  long,  median, 
pointed,  compressed  "glossohyal "  process,  which  it  sends 
forward  from    its  anterior  border   into    the    base    of   the 
tongue.     A  similar   but   less  developed  process  is  found 
in   the    rhinoceros  and   tapir.     The  mandible   is   largely 
developed,  especially  the  region  of  the  angle,  which  is  ex- 
panded and  flattened,  giving  great  surface  for  the  attach- 
ment  of   the    masseter    muscle.     The   condyle  is  greatly 
elevated  above  the  nlveolar  border ;   its  articular  surface 
is  very  wide  transversely,  and   narrow  and  convex  from 
before    backwards.     The    coronoid    process   is    slender, 
straight,  and  inclined  backwards.     The  horizontal  ramus, 
long,  straight,  and  compressed,  gradually  narrows  towards 
the  symphysis,  where  it  expands  laterally  to  form  with  the 
ankylosed  opposite  ramus  the  wide,  semicircular,  shallow 
alveolar  border  for  the  incisor  teeth. 

The  vertebral  column  consists  of  seven  cervical,  eighteen 
dorsal,  six  lumbar,  five  sacral,  and  fifteen  to  eighteen  caudal 
vertebrae.  There  maybe  nineteen  rib- bearing  vertebrae,  in 
which  case  five  only  will  be  reckoned  as  belonging  to  the 
lumbar  series.  The  odontoid  process  of  the  atlas  is  wide, 
flat,  and  hollowed  above,  as  in  the  ruminants.  The  bodies 
of  the  cervical  vertebrae  are  elongated,  strongly  keeled,  and 
markedly  opisthoccelous,  or  concave  behind  and  convex  in 
front.  The  neural  lamina  are  very  broad,  the  spines  almost 
obsolete,  except  in  the  seventh,  and  the  transverse  processes 
not  largely  developed.  In  the  trunk  vertebrae  the  opistho- 
ccelous character  of  the  centrum  gradually  diminishes. 
The  spinous  processes  of  the  anterior  thoracic  region  are 
high  and  compressed.  To  these  is  attached  the  powerful 
elastic  ligdiment,  li^atnenti'in  nvchcr,  ot  "paxwax,"  which 
passing  forwards  in  the  middle  line  of  the  neck  above  tho 
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neural  arches  of  tho  cervical  vertebrie,  to  which  it  is  also 
connected,  is  attached  to  the  occiput  and  suppuits  tlio 
weight  of  the  head.  The  transverse  processes  of  the  lumbar 
vertebrae  are  long,  flattened,  and  project  horizontally  out- 
wards or  slightly  forward  from  the  arch.  The  metapo- 
physes  are  moderately  developed,  and  there  are  no  anapo- 
physes.  The  caudal  vertebrae,  except  those  quite  at  the 
base,  are  slender  and  cylindrical,  without  processes  and 
without  chevron  bones  beneath.  The  ribs  are  eighteen  or 
nineteen  in  number  on  each  side,  flattened,  and  united  to 
the  sternum  by  short,  stout,  tolerably  well  ossified  sternal 
ribs.  The  sternum  consists  of  six  pieces  ;  the  anterior  or 
praesternum  is  extremely  compressed,  and  projects  forwards 
like  the  prow  of  a  boat.  The  segments  which  follow 
gradually  widen,  and  the  hinder  part  of  the  sternum  is 
broad  and  flat. 

As  in  ail  other  ungulates,  there  are  no  clavicles.  The 
scapula  is  long  and  slender;  the  supra-scapular  border  is 
rounded,  and  slowly  and  imperfectly  ossified.  The  spine  is 
very  slightly  developed ;  rather  above  the  middle  its  edge  is 
thickened  and  somewhat  turned  backwards,  but  it  gradually 
subsides  at  tho  lower  extremity  without  forming  any 
acromial  process.  The  coracoid  is  a  prominent  rounded 
nodule.  The  humerus  is  stout  and  rather  short.  The  ulna 
is  quite  rudimentary,  being  only  represented  by  little  more 
than  the  olecranon.  The  shaft  gradually  tapers  below  and 
13  firmly  ankylosed  to  the  radius.  The  latter  bone  is  of 
nearly  equal  width  throughout.  The  three  bones  of  the  first 
row  of  the  carpus  (the  scaphoid,  lunar,  and  cuneiform) -are 
subequal  in  size.  The  second  row  consists  of  a  very  broad 
and  flat  magnum,  supporting  the  great  third  metacarpal, 
having  to  its  radial  side  the  trapezoid,  and  to  its  ulnar  side 
the  unciform,  which  are  both  small,  and  articulate  distally 
with  the  rudimentary  second  and  fourth  metacarpals.  The 
pisiform  is  large  and  prominent,  flattened,  and  curved  , 
it  articulates  partly  with  the  cuneiform  and  partly  with 
the  lower  end  of  the  radius.  The  large  metacarpal  is 
called  in  veterinary  anatomy  "cannon  bone";  the  small 
lateral  metacarpals,  which  gradually  taper  towards  theiij 
lower  extremities,  and  lie  in  close  contact  with  the  largtf 
one,  are  called  "splint  bones."  The  single  digit  consists 
of  a  moderate-sized  proximal (o5  sxiffragirds,  or  large  pastern), 
a  very  short  middle  {os  coronce,  or  small  pastern),  and  or 
wide,  semi-lunar,  ungual  phalanx  {os  pedis,  or  coffin  bone}. 
There  is  a  pair  of  large  nodular  sesamoids  behind  the 
metacarpo-phalangeal  articulation,  and  a  single  large 
transversely-extended  sesamoid  behind  the  joint  between 
the  second  and  third  phalanx,  called  the  "  navicular  bone." 

The  carpal  joint,  corresponding  to  the  wrist  of  man,  is 
commonly  called  the  "knee"  of  the  horse,  the  joint 
between  the  metacarpal  and  the  first  phalanx  the  "fetlock," 
that  between  the  first  and  second  phalanges  the  "pastern," 
and  that  between  the  second  and  'hird  phalanges  the 
"  coffin  joint." 

In  the  hinder  limb  the  femur  is  marked,  as  in  all  other 
known  perissodactyles,  by  the  presence  of  a  "third 
trochanter,"  a  flattened  process,  curving  forwards,  arising 
from  the  outer  side  of  the  bone,  about  one-third  of  the 
distance  from  the  upper  end.  The  fibula  is  reduced  to  a 
mere  styliform  rudiment  of  the  upper  end.  The  lower  part 
is  absent  or  completely  fused  with  the  tibia.  The  os  calcis 
has  a  long  and  compressed  calcaneal  process.  The  astragalus 
has  a  large  flat  articular  surface  in  front  for  the  navicular, 
and  a  very  small  one  for  the  cuboid.  The  navicular  and 
the  external  cuneiform  bones  are  "^ery  broad  and  flat. 
The  cuboid  is  small,  and  the  internal  and  middle  cunei- 
form bones  aro  small  and  united  together.  The  metapodals 
and  phalanges  resemble  very  closely  those  of  the  fore  limb, 
but  the  principal  metatarsal  is  more  laterally  compressed 
at  its  upper  end   than  is  the   corrcsjionding   metacarpal. 
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The  joint  between  the  femut  and  tibia,  corresponding  to 
the  knee  of  man,  is  called  the  "  BtiQo  joint";  that  between 
the  tibia  and  tarsus,  corresponding  to  the  ankle  of  man,  is 
called  the  "  hock."  The  bones  and  joints  of  the  foot  have 
the  sime  names  as  in  the  fore  limb.  The  horse  is  eminently 
"  digitigrade,"  standing  on  the  extremity  of  the  single 
digit  of  each  foot,  which  is  kept  habitually  in  a  position 
approaching  to  vertical. 

The  muscles  of  the  limbs  are  modified  from  those  of  the 
ordinary  mammalian  typo  in  accordance  with  the  reduced 
condition  of  the  bones  and  the  simple  requirements  of 
flexion  and  extension  of  the  joints,  no  such  actions  as  pro- 
nation and  supination,  or  opposition  of  digits,  being  possible 
or  needed.  The  muscles  therefore  which  perform  these 
functions  in  other  quadrupeds  are  absent  or  rudimentary. 

Below  the  carpal  and  tarsal  joints,  the  fore  and  hind 
limbs  correspond  almost  exactly  in  structure  as  well  as 
function.  On  the  anterior  or  extensor  surface  of  the  limb 
ft  powerful  tendon  (7  in  fig.  5),  that  of  the  anterior  extensor 


Flo.  5.— Section  o(  foot  of  horec.  1,  mctacarpol  bono  ;  2,  first  phalanx  (o«  snffra- 
glait) ;  3,  scconj  phalanx  (o$  corona) ;  4,  Ihira  or  ungual  phalanx  (05  pedis,  or 
coffin  bone) ;  5,  one  of  the  uppe«  sesamoid  bones;  6,  lower  sesamoid  or  navi- 
cular bone;  7,  tendon  of  ant^.rior  extensor  of  the  phalanRCs;  8,  tendon  of 
superficial  flexor  (;!.  peiforatus);  9,  tendon  of  deep  flexor  {ft.  per/oi-ans) ; 
10,  suspensory  ligament  of  fetlock;  II,  inferior  or  short  sesamoid  ligament; 
12,  dermo  or  skin  of  the  foot,  covered  with  hair,  and  continued  into  13,  the 
coronary  cusliion,  14,  the  podophyllous  or  laminar  mcmbi.ine,  and  J5,  the 
keratogcnous  membrane  of  the  sole:  IC,  plantar  cushion;  17,  hoof;  18,  fotljr 
cushion  of  fetlock. 

of  the  phalanges  (corresponding  to  the  extensor  communis 
digitorum  of  the  arm  and  extensor  longus  digiiorum  ot  the 
foot  of  man)  passes  down  over  the  metacarpal  bone  and 
phalanges,  to  be  inserted  mainly  into  the  upper  edge  of 
the  anterior  surface  of  the  last  phalanx  or  pedal  bone. 
There  is  also  a  much  smaller  second  extensor  on  the  outer 
side  of  this  in  each  limb,  the  lateral  extensor  of  the 
phalanges.  In  the  fore  leg  the  tendon  of  this  muscle 
(which  corresponds  with  the  extensor  minimi  digiti  of  mail) 
;receives  a  slip  from  that  of  the  principal  extensor,  and  is 
inserted  into  the  first  phalanx.  In  the 'hind  leg  (where  it 
is  the  homologue  apparently  of  the  peroneus  brevis  of  man) 
the  tendon  becomes  blended  with  that  of  the  large  extensor. 
A  very  strong  ligamentous  band  behind  the  metapodium, 
arising  from  near  the  upper  extremity  of  its  posterior 
surface,  divides  into  two  at  its  lower  end,  and  each  division, 
being  first  connected  with  one  of  the  paired  upper  sesamoid 
tones,  passes  by  the  side  of  the  fitst  phalanx  to  join  the 
extensor  tendon  of  the  phalanges.  This  is  called  in 
.-veterinary  anatomy  the  "  suspensory  ligament  of  the 
seKamoids,"  or  of  the  "fetlock  "  (10  in  fig.  5);  but  its  attach- 
ments and  relations,  as  well  as  the  occasional  presence  of 
muscular  fibres  in  its  substance,  show  that  it  is  the 
liomologue  of  the  interosseous  muscles  of  other  mammals, 
curiously  modified  both  in  structure  and  function,  to  suit 


the  requirements  of  the  liorse's  foot.  Behind  or  superficial 
to  this  are  placed  the  two  strong  tendons  of  the  flexor 
muscles,  the  most  superficial,  or  flexor  perforatiis  (8), 
dividing  to  allow  the  other  to  pass  through,  and  then 
inserted  into  the  middle  phalanx.  The  flexor  perforans 
(9)  is  as  usual  inserted  into  the  terminal  phalanx.  In  the 
fore  leg  these  muscles  correspond  with  those  similarly 
named  in  man.  In  the  hind  leg,  the  perforated  tendon  is 
a  continuation  of  that  of  the  plantaris,  passing  pulley-wise 
over  the  tuberosity  of  the  os  calcis.  The  perforating  tendon 
is  derived  from  the  muscle  corresponding  with  the  long 
flexor  of  man,  and  the  smaller  tendon  of  the  oblique  flexor 
{tibialis  portions  of  man)  is  united  with  it. 

The  hoof  of  the  horse  corresponds  to  the  nail  or  claw  of 
other  mammals,  but  is  so  constructed  as  to  form  a  com- 
plete and  very  solid  case  to  the  expanded  termination  of 
the  toe,  giving  a  firm  basis  of  support  foftned  of  a  non- 
sensitive  substance,  which  is  continually  renewed  by  the 
addition  of  material  from  within,  as  its  surface  wears  away 
by  friction  against  the  ground.  The  terminal  phalanx  of 
the  toe  is  greatly  enlarged  and  modified  in  form  to  support 
this  hoof,  and  the  size  of  the  internal  framework  of  the  foot 
is  further  increased  by  a  pair  of  lateral  fibro-cartilaginous 
masses  attached  on  each  side  to  the  hinder  edges  of  the 
bone,  and  by  a  fibro-cellular  and  adipose  plantar  cushion  in 
the  median  part  These  structures  are  all  enclosed  in  the 
keratogenous  membrane  or  "subcorneous  integument,"  a 
continuation  of  the  ordinary  derma  of  the  limb,  but 
extremely  vascular,  and  having  its  superficial  extent  greatly 
increased  by  being  developed  into  papilte  or  laminre.  From 
this  the  horny  material  which  constitutes  the  hoof  is  exuded. 
A  thickened  ring  encircling  the  upper  part,  called  coronary 
cushion  (13),  and  the  sole  (15),  are  covered  with  numerous 
thickly-set  papillte  or  villi,  and  take  the  greatest  share  in 
the  formation  of  the  hoof ;  the  intermediate  part  con- 
stituting the  front  and  side  of  the  foot  (14),  corresponding 
with  the  wall  of  the  hoof,  is  covered  with  parallel,  fine 
longitudinal  larainffi,  which  fit  into  correspondin'g  depres- 
sions in  the  inner  side  of  the  horny  hoof. 

The  horny  hoof  is  divided  into  a  wall  or  crust  consisting 
of  the  front  and  sides,  the  flattened  or  concave  sole,  and  the 
frog,  a  triangular  median  prominence,  notched  posteriorJj', 
with  the  apex  turned  forwards,  situated  in  the  hinder  part 
of  the  sole.  It  is  formed  of  pavement  epithelial  cells, 
which  are  mainly  grouped  in  a  concentric  manner  around 
the  vascular  papillaj  of  the  keratogenous  membrane,  so  that  _ 
a  section  near  the  base  of  the  hoof,  cut  transversely  to  the 
long  axis  of  these  papillaj,  shows  a  number  of  small  circular 
or  oval  orifices,  with  cells  arranged  concentrically  round 
them.  The  nearer  the  surface  of  the  hoof,  or  further  re- 
moved from  the  seat  of  growth,  the  more  indistinct  the 
structure  becomes. 

Small  round  or  oval  plates  of  horny  epithelium  called 
"  chestnuts,"  growing  like  the  hoof  from  enlarged  papillae 
of  the  skin,  are  found  on  the  inner  face  of  the  fore  arm, 
above  the  carpal  joint  in  all  species  of  Eqtiidce,  and  in  the 
horse  {E.  cabaUus)  similar  formations  occur  near  the 
upper  extremity  of  the  inner  face  of  the  metataKsus. 
Their  use  is  unknown. 

Dentition. — The  dentition  of  the  horse,  when  all  the  teeth 
are  in  place,  is,  as  stated  before,  expressed  by  the  formula 
i.  §,  c,  i,  p.  |,  m.  §  =  44.  The  iucisors  of  each  jaw  are 
placed  in  close  contact,  forming  a  semicircle.  The  crowns 
are  broad,  somewhat  awl-shaped,  and  of  nearly  equal  sizf. 
They  have  all  the  great  peculiarity,  not  found  in  the  teeth 
of  any  other  mammal,  and  only  in  the  Equidw  of  com- 
paratively recent  geological  periods,  of  an  involution  of 
the  external  surface  of  the  tooth  (see  fig.  C),  by  which 
what  should  properly  be  the  apes  is  carried  deeply  into  the 
interior  of  the  crown,  forming  a  fossa  or  pit^  the  bottom 
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of  wLich  becomes  partially  fiHeJ  up  with  cruat.i  potrosa  or 
ceiucutuiu.  As  tbo  tootli  wears,  the  surface,  besides  the 
external  euimel  layer  as  in  an  ordinary  simple  tootb,  shows 
in  addition  a  second  inner  rinj:  of  tUe  same  bard  substance 
surrounding  tba  pit,  which  of  course  adds  greatly  to  the 
efficiency  of  the  tooth  as  an  organ  for  biting  tough,  fibrous 
substances.  This  pit,  generally  tilled  in  the  living  animal 
with  particles  of  food,  is  conspicuous  from  its  dark  colour, 
and  constitutes  the  "mark'"  by  which  the  age  of  the  horse 
is  judged,  as  in  consequence  of  its  only  extending  to  a 
certain  depth  in  the  crown  it  becomes  obliterated  as  the 
crown  wears  away,  and  then  the  tooth  assumes  the  charac- 
ter of  that  of  an  ordinary  incisor,  consisting  only  of  a  core 
of  dentine,  surrounded  by  the  external  enamel  layer.  It 
is  not  quite  so  deep  in  the  lower  as  in  the  upper  teeth. 


Kio.  C. — Lonfrltuditlal  ami  Iransvci-ac  section  of  upper  Incisor  of  Iiorao.  p.  pulp 
cuvity;  d,  ik'ntine  or  ivory;  f,  enamel;  f,  outer  lnycr  of  cemenlum  or  cri:sta 
petrosal ;  r',  inner  layer  of  ceincnttiin.  lining  a,  lliu  pit  or  cavity  uf  tlio  crown 
of  tho  tooth. 

The  canines  are  either  quite  rudimentary  or  entirely  absent 
in  the  female.  In  tho  male  they  are  compressed,  pointed, 
and  smaller  than  tho  incisors,  from  which  they  arc  separated 
by  a  slight  interval.  The  teeth  of  the  molar  series  are  all 
in  contact  with  each  other,  but  separated  from  tho  canines 
by  a  considerable  toothless  8j)aco.  Tho  anterior  premolars 
are  quite  rudimentary,  sometimes  not  developed  at  all,  .Tnd 
generally  fall  by  the  time  the  animal  attains  maturity,  so 
that  there  are  but  six  functional  grinding  teeth. — three 
that  have  predeccssoi-s  in  the  milk  dentition,  and  hence  arc 
considered  as  preoiolars,  and  thrco  true  moIar.s,  but  other- 
wise, except  tho  Cist  and  last  of  tho  series,  not  distinguish- 
able in  form  or  structure.  Those  teeth  in  both  upper  and 
lower  jaws  are  extremely  long-crowned  or  hypsidont,  suc- 
cessive portions  being  pushed  out  as  tho  Burfaco  wears 
away,  a  process  which  continues  until  the  animal  becomes 
advanced  in  age.  Tho  enamelled  surface  is  infolded  in  a 
complex  manner  (a  modification  of  that  found  in  other 
perissodactyles),  the  folds  extending  quite  to  the  base  of  the 
crown,  and  the  interstices  being  filled  and  the  surface 
covered  with  a  considerable  mass  of  cement,  which  binds 
together  and  strengthens  tho  whole  tooth.  As  tho  teeth 
wear,  the  folded  enamel,  being  harder  than  the  other  con- 
stituents, the  dentine  and  cement,  forms  projecting  ridges 
on  tho  surface  arranged  in  a  definite  pattern,  which  give 
it  great  efficiency  as  a  grinding  instrument  (see  fig.  1, 
b  and  r).  The  free  surfaces  of  the  upper  teeth  are  <iuad- 
ratc,  cxcejit  the  first  and  last,  which  are  nearly  triangular. 
The  lower  teeth  are  much  narrower  than  tho  upper. 

The  milk  dentition  consists  of  i.  i|,  c.  °,  m.  i{  =  24, — the 
canines  and  first  or  rudimentary  premolars  having  appar- 
ently no  predecessors.     In  form  and  structure  they  much 


resemble  the  permanent  Icclli.  having  the  same  chamctcri.i 
tic  enamel  foldings.  Their  eruption  commences  a  few  days 
after  birth,  and  is  complete  before  tho  end  nf  tho  CiBt  year, 
the  upper  teeth  usually  appeariug  gomewhat  earlier  thau 
those  of  the  lower  jtiw.  Tho  first  teeth  which  appear  are 
the  first  and  second  milk  molars  (about  five  days),  thou 
the  central  incisor  (from  seven  to  ten  days) ;  this  is  followed 
by  the  second  incisor  (at  one  month),  then  the  third  molar, 
and  finally  tho  third  incisor.  Of  tho  porniancnt  teeth  tho 
first  true  molar  appears  a  littlo  after  tho  end  of  tho  fii-st  year, 
followed  by  the  second  molar  before  the  end  of  the  sccdu** 
year.  At  about  two  and  a  half  years  tho  first  premolar 
replaces  its  predecessor.  Between  two  aud  a  half  and  three 
years  tho  first  incisor  appears.  At  throe  yeai-s  the  second 
and  third  prcmalais,  and  tho  third  true  molar  have  appeared, 
at  from  three  aud  a  half  to  four  years  the  secoud  incisor, 
at  four  "to  four  and  a  half  years  the  canine,  and,  finally,  at 
five  year.s,  tho  third  incisor,  completing  tho  permanent 
dentition.  Up  to  this  period  tho  ngu  of  the  horse  is  clearly 
shown  by  tho  condition  of  dentition,  and  for  soino  time 
longer  indications  can  bo  obtained  from  the  wear  of  the 
incisor  teeth,  though  this  depends  to  a  certain  extent  upon 
the  hardness  of  tho  food  or  other  accident.al  circumstances. 
As  a  general  rule,  the  depression  caused  by  tho  infolding  o£ 
tho  surface  of  the  incisor  (the  "  mark  ")  is  obliterated  is 
the  first  or  central  incisor  at  six  years,  in  the  second  at 
seven  years,  and  in  the  third  at  eight  years.  In  the  upper 
teeth,  as  the  depressions  arc  deeper,  this  obliteration  does 
not  take  place  until  about  two  years  later.  After  this 
period  no  certain  indications  can  bo  obtained  of  the  age  of 
tho  horse  from  the  teeth. 

Diijeslive  Organs. — Tho  lips  are  flexible  and  ^^rehensile. 
Tho  membrane  that  lines  them  aud   the  ciieckb  is  quite 
smooth.     Tho    palate   is   long   and    narrow;   its   mucous 
surface    has  seventeen  pairs  of  not  very  sharply  defined 
oblique  ridges,  extending  as  far  back  as  tho  last  molar  tooth, 
beyond  which  the  velum  palati  extends  for  about  3  inches, 
having  a  soft  corrugated  surface,  and  ending  posteriorly  m 
an  arched  border  without  uvula.     'J'his  embraces  the  base- 
of  the  epiglottis,  and,  except  while  swallowing  food,  sJiutS' 
off  all  communication  between  tho  cavity  of  tho  mouth  and 
tho   pharynx,    respiration  being,  under  ordinary    circum- 
stances,   exclusively    through    the  nostrils.     Between  tho 
mucous  membrano  and  the  bone  of  tho  hard  palate  is  a_ 
dense  vascular  aud  nervous  plexn.'<.     The  membrane  lining 
the  fauces  is  soft  and  corrugated.     An  elongated  raised 
glandular  mass,  3  inches  long  aud  1  inch  from  above  down- 
wards, extending  backwai'ds  from  the  root  of  tho  tongue, 
along  tho  side  of  the  fauces,  with  ojienings  on  tho  surface 
leading  into  cryiits   with  glandular  walls,   rciireseiits  the 
tonsil.     Tho  tongue,  corresponding  io  the  general  form  of 
the  mouth,  is  long  and  narrow,      ft  consists  of  a  comi)rossed 
intcrmolar  portion  with  a  flat  upper  surface,  broad  behind 
and  becoming  narrower  in  front,  and  of  a  depressed  anterior 
part  rather  shorter  than  tho  former,  and  which  is  narrow 
behind   and    widens   towards    tho  evenly    rounded   apex. 
Tho   dorsal  surface   generally  is   very  .soft  and    smooth. 
There  are  two  large  circumvallate  pa[)illa!  near  the  base, 
rather  irregular  in   form,  about  a  quarter  of  an  inch  in 
diameter  and  half  an  inch  apart.     Tho  conical  pai)illaj  are 
very  small  and  close  set,  though  longer  and  more  filament- 
ous on  tha  intcrmolar  ]iortiou.     There  aro  no  fungiform 
lapill.T)  on  the  dorsum,  but  a  few  not  very  conspicuoua 
ones  scattered  along  the  sides  of  tho  organ. 

Of  the  salivary  glands  the  parotid  is  by  far  tho  largest, 
and  elongated  in  the  vertical  direction,  and  narrower  in  the 
middle  than  at  either  upper  or  lower  cxiromity.  Its  upper 
extremity  embraces  the  lower  Burfaec  of  the  cartilaginous 
ear-conch  ;  its  lower  end  reaches  the  level  <if  the  inferior 
margin  of  the  mandible,  aloiig  the  poiturior  margin  of  which 
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it  is  placiid.  Its  duct  leaves  iLe  inferior  anterior  angle, 
at  first  dcjcondj  a  little,  and  runs  forward  under  cover  of 
the  rounded  inferior  border  of  the  mandibular  ramus,  then 
curves  up  along  the  anterior  margin  of  the  masseter  muscle, 
becoming  superficial,  pierces  the  buccinator,  and  enters  the 
mouth  by  a  simple  aperture  opposite  the  middle  of  the 
crown  of  the  third  premolar  tooth.  It  is  not  quite  so  thick 
as  a  goosequill  when  distended,  and  nearly  a  foot  in  length. 
The  submaxillary  gland  is  of  very  similar  texture  to  the 
lastj  but  much  smaller;  it  is  placed  deeper,  and  lies  with 
its  main  axis  horizontal.  It  is  elongated  and  slender,  and 
flattened  from  within  outwards.  Its  posterior  end  rests 
against  the  anterior  surface  of  the  transverse  process  of  the 
atlas,  from  which  it-  extends-  forwards  and  downwards, 
slightly  curved,  to  beneath  the  ramus  of  the  jaw.  The 
duct  wliich  runs  along  its  upper  and  internal  border  passes 
forwards  in  tho  usual  course,  lying  in  the  inner  side  of  the 
sublingual  gland,  to  open  on  tho  outer  surface  of  a  distinct 
papilL-e,  situated  on  the  floor  of  the  mouth,  half  an  inch 
from  tho  middle  line,  and  midway  between  the  lower 
incisor  teeth  and  the  attachment  of  the  fr£enura  linguaj. 
The  sublingual  is  represented  by  a  mass  of  gland.s  lying 
just  beneath  the  mucous  membrane  of  the  floor  of  the 
mouth  on  the  side  of  tho  tongue,  causing  a  distinct  ridge, 
extending  from  the  frajnura  backwards,  the  numerous 
ducts  opening  separately  along  the  summit  of  the  ridge. 
The  buccal  glands  are  arranged  in  two  rows  parallel 
with  the  molar  teeth.  Tho  upper  ones  are  the  largest, 
and  are  continuous  anteriorly  with  the  labial  glands,  the 
ducts  of  which  opeu  on  the  mucous  membrane  of  the  upper 

The  stomach  of  the  horso  is  simple  in  its  external  form, 
with  a  largely  developed  right  ad  de  sac,  and  is  a  good 
deal  curved  on  itself,  so  that  the  cardiac  and  pyloric  orifices 
are  brought  near  together.  The  antrum  pyloricum  is  small 
and  not  very  distinctly  marked  off.  The  interior  is  divided 
by  the  character  of  tho  lining  membrane  into  two  very 
distinct  portions,  right  and  left.  Over  the  latter  the  dense 
white  smooth  epithelial  lining  of  the  oesophagus  is  con- 
tinued, terminating  abruptly  by  a  raised  crenellated  border. 
Over  the  right  part  (rather  the  larger  portion)  the  mucous 
membrane  has  a  greyish-red  colour  and  a  velvety  appearance, 
and  contains  very  numerous  peptic  glands,  which  are  want- 
ing in  the  cardiac  portion.  The  oesophageal  orifice  is  very 
small,  and  is  guarded  by  a  strong  crescentic  or  rather 
horseshoe-like  band  of  muscular  fibres,  which  is  supposed 
to  be  the  cause  of  the  diificulty  of  vomiting  in  the  horse. 
The  small  intestine  is  of  great  length  (80  to  90  feet),  its 
mucous  membrane  being  covered  with  numerous  fine  villi. 
The  CKcum  is  of  conical  form,  about  2  feet  long  and  nearly 
a  foot  in  diameter;  its  walls  aro  sacculated,  especially  near 
tho  base,  having  four  longitudinal  muscular  bands  ;  and  its 
capacity  is  about  twice  that  of  the  stomach.  II;  lies  with 
its  base  near  tho  lower  part  of  tho  abdomen,  and  its  apex 
directed  towards  the  thorax.  The  colon  is  about  one-third 
the  length  of  tho  small  intestine,  and  vory  capacious  in  the 
greater  part  of  its  coui-se.  As  usual  it  may  be  divided  into 
an  ascending,  transverse,  and  descending  portion ;  but  tho 
middle  or  transverse  portion  is  folded  into  a  great  loop,  ■ 
which  descends  as  low  as  the  pubis  ;  so  that  the  colon  forms 
altogether  four  folds,  generally  parallel  to  the  long  axis  of 
the  body.  The  descending  colon  is  much  narrower  than 
the  rest,  and  not  sacculated,  and,  being  considerably  longer 
than  tho  distance  it  has  to  traverso,  is  thrown  into  numerous 
folds. 

The  liver  is  tolerably  symmetrical  in  its  general  arrange- 
ment, being  divided  nearly  equally  into  segments  by  a  well- 
marked  umbilical  fissure.  Each  segment  ia  again  divided 
by  lateral  fissures,  which  do  not  extend  quite  to  the  pos- 
terior border  of  the  organ ;  of  the  central  lobes  thus  cut  oflT, 


the  right  is  rather  the  larger,  and  has  two  fissures  iu  its  free 
border  subdividing  it  into  lobules.  The  extent  of  these 
varies,  however,  in  different  individuals.  The  two  lateral 
lobes  ore  subtriangular  in  form.  The  Spigelian  lobe  is 
represented  by  a  flat  surface  between  the  postal  fissure  and 
tho  posterior  border,  not  distinctly  marked  off' from  the  left 
lateral  by  a  fissure  of  the  ductus  venosus,  as  this  vessel  is 
buried  deep  in  the  hepatic  substance,  but  tho  caudate  lobe  is 
distinct  and  tongue-shaped,  its  free  apex  reaching  nearly  to 
tho  border  of  tho  right  lateral  lobe.  In  most  works  on  the 
anatomy  of  the  horse  this  has  been  confounded  with  tho 
Spigelian  lobe  of  man.  There  is  no  gall-bladder,  and  the 
biliary  duct  enters  tho  duodenum  about  C  inches  from  the 
pylorus.  The  pancreas  has  two  lobes  or  branches,  a 
long  one  passing  to  the  left  and  reaching  the  spleen,  and  a 
shorter  right  lobe.  The  principal  duct  enters  the  duodenum 
with  the  bile-duct,  and  there  is  often  a  second  small  duct 
which  opens  separately  near  to  this. 

Circidatory  and  Respiratory  Organs. — The  heart  has  the 
form  of  a  rather  elongated  and  pointed  cone.  There  is  one 
anterior  vena  cava,  formed  by  the  union  of  the  two  jugular 
and  two  axillary  veins.  The  aorta  gives  off  a  large  branch 
(the  anterior  aorta)  very  near  its  origin,  from  which  arise 
— first,  tho  left  axillary,  and  afterwards  the  right  axillary 
and  the  two  carotid  arteries. 

Under  ordinary  circumstances  the  horse  breathes  entirely 
by  the  nasal  passages,  the  communication  between  tho 
larynx  and  the  mouth  being  closed  by  the  velum  palati. 
The  nostrils  are  placed  laterally,  near  the  termination  of 
the  muzzle,  and  are  large  and  very  dilatable,  being  bordered 
by  cartilages  upon  which  several  muscles  act.  Immediately 
within  tho  opening  of  the  nostril,  the  respiratory  canal 
sends  off  on  its  upper  and  outer  side  a  diverticulum  or 
blind  pouch  (called  "  false  nostril  ")  of  a  conical  form,  and 
curved,  2  to  3  inches  in  depth,  lying  in  the  notch  formed 
between  the  nasal  and  premaxillary  bones.  It  is  lined  by 
mucous  membrane  continuous  with  that  of  the  nasal  passage, 
and  its  use  is  not  apparent.  It  is  longer  in  the  ass  than 
in  the  horse.  Here  may  be  mentioned  the  guttural  pouches, 
large  air  sacs,  diverticula  from  the  Eustachian  tubes,  and 
lying  behind  the  upper  part  of  the  pharynx,  the  function 
of  which  is  also  not  clearly  understood.  The  larynx  has 
the  lateral  saccull  well  developed,  though  entirely  concealed 
within  the  ala3  of  the  thyroid  cartilage.  The  trachea 
divides  into  two  bronchi,  one  for  each  lung. 

Nervous  System. — The  brain  differs  little,  except  in 
details  of  arrangement  of  convolutions,  from  that  of  other 
ungulates.  The  cerebral  hemispheres  are  rather  elongated 
and  subcylindrical,  the  olfactory  lobes  are  large  and  project 
freely  in  front  of  the  hemispheres,  and  tho  greater  part  of 
the  cerebellum  is  uncovered.  The  eye  is  provided  with  a 
nictitating  membrane  or  third  eyelid,  at  the  base  of  which 
the  ducts  of  the  Harderian  gland  open. 

Reproductive  System. — The  testes  are  situated  in  a  dis- 
tinct sessile  or  slightly  pedunculated  scrotum,  into  which 
thoy  descend  from  the  sixth  to  the  tenth  month  after  birth. 
Tho  accessory  generative  glands  are  the  two  vcsiculae 
seminales,  with  the  median  third  vesicle,  or  vlerus  mascu- 
limis,  lying  between  them,  the  single  bilobed  prostate,  and 
a  pair  of  globular  Cowper's  glands.  The  penis  is  very 
large,  cylindrical,  with  a  truncated,  expanded,  flattened 
termination.  ^Vhen  in  a  state  of  repose  it  is  retracted,  by 
a  muscle  arising  from  the  sacrum,  within  the  prepuce,  a 
cutaneous  fold  attached  below  the  symphysis  pubis. 

The  uterus  is  bicornuate.  The  vagina  is  often  partially 
divided  by  a  membraneous  septum  or  hymen.  The  mammse 
are  two,  inguinally  placed.  The  surface  of  tho  chorion  is 
covered  evenly  with  minute  villi,  constituting  a  diffuse  non- 
deciduate  placenta.  The  period  of  gestation  is  eleven 
months. 
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vcrglcich.  Anat.  dcr  JTaussSiigctJiicre,  2  vols. ,  1 822 ;  Ilnct,"  "Croise^ 
nient  des  divcrses  especes  du  genre  clieval,"  Aouv.  Archives  du 
Museum,  2d  ser.,  torn.  :i.  p.  46,"  1879;  Leisering,  Alloa  dcr 
Anatomic  des  Pfcrdes,  Leipsic,  1861;  O.  C.  Marsh,  "Kotice  of 
New  Equine  Mammals  from  the  Tertiary  Formation,"  Am.  Journ. 
of  Science  and  Arts,  vol.  vii.,  March  1874;  Id.,  "Fossil  Horses 
in  America,"  Amcr.  Naturalist,  vol.  viii.,  May  1874  ;  Id.,  "  Poly- 
dactyle  Horses,"  Am.  Journ.  Sci.  and  Arts,  vol.  xvii.,  June  1879; 
Franz  Miiller,  Lehrbuch  dcr  Anatomic  des  Pfcrdes,  Vienna,  1853  ; 
R.  Owen,  "Equine  Remains  in  Cavern  of  Bruniqucl,"  Phil.  Trans., 
vol.  tlix.  (1870),  p.  635;  W.  Percivall,  The  Anatomy  of  the  Horse, 
1SS2;  G.  Stubb-s,  Anatomy  of  the  Eorsc,  1766.  (W.  H.  F.) 


PART  II.— HISTORY,  MANAGEMENT.  AND  BREEDING. 


From  the  evidence  o£  pliilology  it  is  plain  that  the  horse 
was  already  known  to  the  Aryans  before  the  period  of 
their  dispersion.' 

The  first  mention  of  the  British  horse  occurs  in  the 
*  well-known  passages  inCiesar  (C.  6^.,  iv.  24,  33;  v.  15,  16; 
<•/.  Pomp.  Mela,  iiL  6),  in  which  he  mentions  the  native 
"essedarii"  and  the  skill  with  which  they  handled  their 
war  chariots.  We  are  left  quite  in  the  dark  as  to  the 
character  of  the  animal  thus  employed;  but  there  w^ould 
appear  to  be  much  probability  in  the  surmise  of  YouafE, 
who  conjectures  the  horse  to  have  been,  "  then  as  ever, 
the  creature  of  the  country  in  which  he  lived.  With  short 
fare,  and  exposed  to  the  rigour  of  the  seasons,  he  was  pro- 
bably the  little  hardy  thing  we  yet  see  him ;  but  in  tbe 
marshes  of  the  Nen  and  the  Witham,  and  on  the  borders 
of  the  Tees  and  the  Clyde,  there  would  be  as  much  pro- 
portionate development  of  frame  and  strength  as  we  find 
at  the  present  day."  After  the  occupation  of  the  country 
by  the  Romans,  it  appears  that  the  horses  of  their  cavalry 
were  crossed  with  the  native  mares,  and  thus  there  was 
infused  into  the  breed  new  blood,  consisting  probably  of 
strains  from  every  quarter  from  which  Roman  remounts 
were  procured.  As  to  the  effect  of  this  cross  we  are  not, 
however,  in  a  position  to  judge.  We  are  also  quite  un- 
certain as  to  the  extent  to  which  the  Jutes  and  Saxons 
may  in  their  turn  have  again  introduced  a  new  breed  of 
'horses  into  England;  and  even  to  the  close  of  the  Anglo- 
Saxon  period  of  English  history  allusions  to  the  horse 
are  still  very  unfrequent  The  horstJiegn  we  know,  how- 
ever, was  from  an  early  period  a  high  court  official;  and 
from  such  a  law  as  that  of  Athelstan  prohibiting  the  ex- 
portation of  horses  except  as  presents,  it  may  be  inferred 
that  the  English  breed  was  not  only  much  valued '  at 
home  but  also  in  great  request  abroad.^ 

The  period  of  the  Norman  Conquest  marks  an  important 


^  Compare  Sanscr.,  ap-'a-  Zendish  and  Old  Persian,  arpa;  Lithu- 
ani.in,  uszva  (mare) ;  Prussian,  asiiinaii  (mare's  milk)  ;  Old  High 
German,  chu  ;  Anglo-Saxon,  eoh;  Icel.,  I'tir;  Gothic,  aihos,  aihous  (?); 
Old  Irish,  ech  ;  Old  Cambrian  and  Gaelic,  ep  (as  in  £pona,  the  horse 
gOiUless);  Lat.,  equus;  Gr.,  Vtttos  or  fKKOs.  The  word  seems,  how- 
ever, to  have  disappeared  from  the  Slavonic  languages.  The  root  is 
probably  ak,  with  the  idea  of  sharpness  or  swiftness  (S/cpos,  ukvs, 
aeus,  ocior).  See  Pott,  £tijm.  Forsch.,  ii.  256,  and  Hehn,  KuUur- 
pftanzen  u.  JJausthicre  in  ihrem  Uebcrgang  aits  Asien  nach  Griechcn- 
land  u.  Italicn  sowie  in  das  iihrige  Muropa  (3d  cd.,  1877),  p.  38. 
The  last-named  author,  who  points  out  the  absence  of  the  horee  from 
the  Egyptian  monuments  prior  to  the  beginning  of  the  18th  century 
B.C.,  and  the  fact  that  the  earliest  refei-ences  to  this  animal  in  Hebrew 
Iiter.ature  (Jiulg.  v.  22,  28;  cf.  Josh.  xi.  4)  do  not  carry  us  any 
further  back,  is  of  opinion  that  the  Semitic  peoples  as  a  whole  were 
indebted  for  the  horse  to  the  lands  of  Iran.  He  also  shows  that 
literature  affords  no  trace  of  the  horse  as  indigeLous  to  Arabia  prior 
to  about  the  beginning  of  the  5th  century  A.D.,  although  references 
.ibound  in  the  pre-Islamitic  poetry.  Hoi-ses  were  not  numerous  even 
in  Mahomet's  time  (Sprengor,  Lcb.  Moh.,  iii.  139,  140).  Compare 
Ignazio  Guidi's  paper  "  Delia  sede  primitiva  dei  popoli  Seraitici "  in 
the  Transactions  ot\.\it  Accademia  dei  Lincei  (1878-79). 

'  Some  fragments  of  legiblation  relating  to  tlie  horse  about  this 
period  may  be  gleaned  from  Ancient  Laws  and  Institutes  of  England 
(fuU,  London,  1840),  and  Aneienl  Laics  and  Institutes  of  W'ala  (fol., 
London,  1841). 


stage  in  the  history  of  the  British  horse.  William  the 
Conqueror's  own  Iwrse  was  of  the  Spanish  breed,  and 
others  of  the  same  kind  were  introduced  by  the  barons  on 
their  estates.  But  the  Norman  horses  included  many 
varieties,  and  there  is  no  doubt  that  to  the  Conquest  the 
inhabitants  of  Britain  were  indebted  for  a  decided  improve- 
ment in  the  native  horse,  as  well  as  for  the  introduction 
of  several  varieties  previously  unknown.  According  to 
Giraldus  Cambrensis,  Roger  de  Bellesme,  a  follower  of 
William  I.,  afterwards  created  earl  of  Shrewsbury,  im- 
ported some  stallions  from  Spain  into  England ;  their 
produce  was  celebrated  by  Drayton  the  poet.  It  is  curious 
to  notice  that  agriculture  seems  to  bo  the  last  use  to  which 
the  horse  has  been  put.  The  earliest  suggestion  that 
horses  were  used  in  agriculture  is  derived  from  a  piece 
of  the  Bayeux  tapestry,  where  a  horse  is  represented  as 
drawing  a  harrow.  This,  however,  must  have  been  an  ex- 
ceptional case,  for  we  know  that  oxen  were  used  until  a 
comparatively  late  time,  and  that  in  Wales  a  law  existed 
forbidding  horses  to  be  used  for  ploughing. 

In  1121  two  Eastern  horses  are  said  to  have  been 
imported, — one  of  them  remaining  in  England,  and  tbe 
other  being  sent  as  a  present  by  King  Alexander  I.  to  the 
church  of  St  Andrews,  in  Scotland.  It  has  been  alleged 
that  these  horses  were  Barbs  from  Morocco,  but  a  still 
more  likely  theory  is  that  they  existed  only  in  name,  and 
never  reached  cither  England  or  Scotland.  The  crusades 
were. probably  the  means  of  introducing  fresh  strains  of 
blooci  into  England,  and  of  giving  opportunity  for  fresh 
crossings.  The  Spanish  jennet  was  brought  over  about 
1182.  King  John  gave  great  encouragement  to  horse- 
breeding  :  one  of  his  earliest  efl'orts  was  to  import  a 
hundred  Jlemish  stallions,  and,  having  thus  paved  the 
way  for  improving  the  breed  of  agricultural  horses,  he 
set  about  acquiring  a  valuable  stud  for  his  own  use. 

Edward  111.  was  likewise  an  admirer  of  the  horse  ;  he 
procured  fifty  Spanish  horses,  probably  jennets.  At  this 
time  there  was  evidently  a  tendency  to  breed  a  somewhat 
lighter  and  speedier  horse ;  but,  while  the  introduction  ol 
a  more  active  animal  would  soon  have  led  to  the  dis- 
placement of  the  ponderous  but  powerful  cavalry  horse 
then  in  use,  the  substituted  variety  would  have  been 
unable  to  carry  the  weight  of  armour  with  which  horse 
and  rider  were  alike  protected  ;  and  so  in  the  .end  the  old 
breed  was  kept  up  for  a  time.  With  the  object  of  pre- 
serving to  England  whatever  advantages  might  accrue 
from  her  care  and  skill  in  breeding  an  improved  stamp  of 
horses,  Edward  111.  forbade  their  exportation  ;  they  con- 
sequently improved  so  rapidly  in  value  that  Richard  IL 
compelled  dealers  to  limit  their  prices  to  a  fixed  maximum. 
In  the  ninth  year  of  his  reign,  Edward  received  from 
the  king  of  Navarre  a  present  of  two  running  horses, 
supposed  to  have  been  valuable.  The  wars  of  134G 
checked  the  improvement  of  horses,  and  undid  much  of 
what  had  been  previously  accomplished,  for  we  read  that 
the  cavalry  taken  into  France  by  Edward  III.  were  but 
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indiffercntiyTirountcd,  nnd'  that  in  consequence  he  had  to 
^purchase  large  numbers  of  foreign  horses  from  Hainault 
and  elsewhere  for  remounts.  The  reign  of  Richard  IIL 
does  not  seem  to  have  been  remarkable  for  the  further- 
ance of  horse-breeding ;  but  it  was  then  that  post-horses 
and  stages  were  introduced. 

Our  information  on  the  whole  subject  is  but  scanty 
down  to  the  reign  of  Henry  VIL,  who  continued  the 
enactment  against  the  exportation  of  stallions,  but  relaxed 
it  in  the  case  of  mares  above  two  years  old.  His  object 
was  to  retain  the  best  horses  in  the  country,  and  to  keep 
the  price  of  them  down  by'  limiting  the  demand  and 
encouraging  the  supply.  In  his  reign  gelding  is  believed 
to  have  had  its  origin,  on  account  of  numerous  herds  of 
horses  belonging  to  different  proprietors  grazing  together, 
especially  in  time  of  harvest.  Henry  VIII.  was  particu- 
larly careful  that  horse-breeding  should  be  conducted  on 
right  principles,  and  his  enactments,  if  somewhat  arbitrary, 
were  oingularly  to  the  point.  In  the  thirty-second  year 
of  this  reign,  the  "bill  for  the  breed  of  horses"  was  passed, 
the  preamble  of  which  runs  thus  :— "  Forasmuch  as  the 
generation  and  breed  of  good  and  strong  horses  within  this 
realm  extendeth  not  only  to  a  great  help  and  defence  of 
the  same,  but  also  is  a  great  commodity  and  profit  to  the 
inhabitants  thereof,  which  is  now  much  decayed  and 
idiminished,  by  reason  that,  in  forests,  chases,  moors,  and 
>vu3to  grounds  within  this  realm,  little  stoned  horses,  and 
Bags  of  small  stature  and  of  little  value,  be  not  only  suffered 
to  pasture  thereupon,  but  also  to  cover  mares  feeding  there, 
whereof  cometh  in  manner  no  profit  or  commodity."  Sec- 
tion 2  of  the  Act  provides  that  no  entire  horse  being  above 
the  age  of  two  yeirs,  and  not  being  of  the  height  of  15 
"  handf  ulls,"  shall  be  put  to  graze  on  any  common  or  waste 
land  in  certain  counties ;  any  one  was  to  be  at  liberty  to 
seize  a  horse  of  unlawful  height,  and  those  whose  duty  it 
was  to  measure  horses,  but  who  refused  to  do  so,  were  to 
be  fined  40s.  By  section  6  all  forests,  chases,  commons,  &c., 
were  to  be  "  driven "  within  fifteen  days  of  Michaelmas 
day,  and  all  horses,  mares,  and  colts  not  giving  promise  of 
growing  into  serviceable  animals,  or  of  producing  them, 
were  to  be  killed.  The  aim  of  the  Act  was  to  prevent 
breeding  from  animals  not  calculated  to  produce  the  class 
of  horse  suited  to  the  needs  of  the  country.  Ey  another 
Act  (27  Henry  VIII.  chapter  6),  after  stating  that  the 
"  breed  of  good  strong  horses "  was  likely  to  diminish, 
it  was  ordered  that  the  owners  of  all  parks  and  enclosed 
grounds  of  the  extent  of  one  mile  should  keep  two  mares 
13  hands  high  foe  breeding  purposes,  or,  if  the  extent 
of  the  ground  was  four  miles,  four  mares.  The  statute 
vras  not  to  extend  to  the  counties  of  AVestmoreland,  Cum- 
berland, Northumberland,  or  the  bishopric  of  Durham. 
Henry  took  great  pains  to  improve  the  royal  stud  :  accord- 
ing to  Sir  Thomas  Chaloner — a  writer  in  the  reign  of 
Elizabeth — he  imported  horses  from  Turkey,  Naples,  and 
Spain.  I 

Queen  Elizabeth  is  reputed  to  have  been  an  accomplished 
horsewoman,  and  to  have  indulged  in  riding  late  in  life. 
Iln  the  first  year  of  lier  reign  she  revived  an  Act  passed 
by  Henry  VIII.  making  it  felony  "  to  sell,  exchange,  or 
deliver  within  Scotland,  or  to  the  use  of  any  Scottishraan, 
any  horse ;  "  this,  however,  was  very  naturally  repealed  li)y 
James  I.  Carriuges  were  soon  after  introduced,  and  the 
use  of  them  speedily  became  so  fashionable  that  a  bill  was 
brought  in  "  to  restrain  the  exccosive  and  superfluous  use 
of  coaches."  Prior  to  the  introduction  of  carriages,  horse- 
back was  the  means  of  locomotion,  and  Queen  Elizabeth 
rode  in  state  to  St  Paul's  on  a  pillion ;  but  even  after 
carriages  were  used,  horseback  was  held  to  be  more 
signified,  for  Jar-.es  I.  nr,d  his  judges  rode  on  horseback 
to  Westminster  TIalL     One  advantage  of  the  introduction 


of  carriages  was  that  it  created  a  demand  for  a  lighter  and 
quicker  sort  of  horse,  instead  of  the  ponderous  animal 
which,  despite  all  attempts  to  banish  him,  was  still  the 
horse  of  England — the  age  of  chivalry  having  been  the 
first  epoch  of  the  British  horse. 

Gunpowder,  too,  was  invented ;  and  now  that  the  weigUt 
of  the  cavalry  soldier  was  diminished  by  the  substitjUtion 
of  lighter  armour,  a  quicker  and  better  bred  horse  was 
thought  desirable  for  military  service.  The  introduction 
of  carriages  nnd  the  invention  of  gunpowder  thus  opened 
out  a  new  industry  in  breeding ;  and  a  decided  change 
was  gradually  creeping  on  by  the  time  that  James  L  came 
to  the  throne  (1603),  which  commences  the  second  epoch. 
James  was  a  thorough  sportsman,  and  his  taste  for  racing, 
in  which  he  freely  indulged,  caused  him  to  think  but  little 
of  the  speed  of  even  the  best  English  horses.  With  the 
laudable  motive  therefore  of  effecting  improvement  in 
liorses,  he  gave  the  then  large  sum  of  500  guineas  for  an 
Arab  stallion  which  had  been  procured  from  Constantinople  • 
by  a  Mr  Markham,  since  known  as  the  "Markham  Arabian." 
This  is  the  first  authentic  account  we  have  of  the  importa- 
tion of  Arab  blood,  and  the  Stud-Boole  says  he  was  the  first 
of  that  breed  ever  seen  in  England.  The  people  having 
to  do  with  horses  at  that  time  were  as  conservative  in 
their  notions  as  most  of  the  grooms  are  now,  and  the 
"  Markham  Arabian  "  was  not  at  all  approved  of.  The 
duke  of  Newcastle,  iu  his  treatise  on  horsemanship,  said 
that  he  had  seen  the  above  Arabian,  and  described  him  as 
a  small  bay  horse  and  not  of  very  excellent  shape.  In  this 
instance,  however,  prejudice  (and  it  is  difficult  to  believe 
that  it  was  anything  else)  was  right,  for  King  James's  first 
venture  does  not  appear  to  have  been  a  success  either  as  & 
race-horse  or  as  a  sire,  and  thus  Arabian  blood  was  brought 
into  disrepute.  The  king,  however,  resolved  to  give 
Eastern  blood  another  trial,  and  bought  a  horse  known  as 
Place's  White  Turk  from  a  Mr  Place,  who  subsequently  held 
some  oSice  in  connexion  with  the  stable  under  Cromwell. 
Charles  I.  followed  in  the  footsteps  of  James,  and  lent 
such  patronage  to  the  breeding  of  a  better  kind  of  horse 
that  a  memorial  was  presented  to  him,  asking  that  some 
measures  might  be  taken  to  prevent  the  old  stamp  of  horse 
"fit  for  the  defence  of  the  country"  from  dying  out. 

We  now  come  to  a  very  important  period  in  the  history 
of  the  British  horse,  for  Charles  II.  warmly  espoused  the 
introduction  of  Eastern  blood  into  England.  He  sent  his 
master  of  the  horse  abroad  to  purchase  a  number  of 
foreign  horses  and  mares  for  breeding,  and  the  mares 
brought  over  by  him  (as  also  many  of  their  produce)  were 
called  "royal  mares";  they  form  a  conspicuous  feature 
in  the  annals  of  breeding.  The  Stud-Book  shows  of  what 
breed  the  royal  mares  really  were  :  one  of  them,  the  dam 
of  Dodsworth  (who,  though  foaled  in  England,  was  a 
natural  Barb),  was  a  Barb  mare ;  she  was  sold  by  the  stud- 
master,  after  Charles  II. 's  death,  for  forty  guineas,  at 
twenty  years  old,  when  in  foal  by  the  Helmsley  Turk. 

James  II.  was  n  good  horseman,  and  had  circumstances 
been  more  propitious  ho  might  have  left  his  mark  in  the 
sporting  annals  of  the  country.  In  his  reign,  according 
to  the  Stud-Booh,  the  Stradling  or  Lister  Turk  was  brought 
into  England  by  the  duke  of  Berwick  from  the  siege 
of  Buda. 

The  reign  of  William  III.  is  noteworthy  as  the  era  in. 
which,  among  other  importations,  there  appeared  the  first 
of  three  Eastern  horses  to  which  the  modern  thoroughbred 
race-horse  traces  back  as  the  foundera  of  his  lineage.  This 
was  the  Byerly  Turk,  of  whom  nothing  more  is  known 
than  that — to  use  the  words  of  the  first  volume  of  the 
Stnd-Book  -he  was  Captain  Byerly's  charger  in  Ireland  in 
King  William's  wars.  The  second  of  the  three  kings, 
above  zlUided  to  was  the  Darley  Arabian,  who  was  a 
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genuiuB  Arab,  aad  was  imported  from  Aleppo  by  a  brother 
of  Mr  Darley  of  Aldby  Park,  Yorkshire,  about  the  end  of 
the  reign  of  William  III.  or  the  beginning  of  that  of  Anne. 
The  third  horse  of  the  famous  trio,  the  Godolphin  Arabian 
or  Barb,  brought  to  England  about  five  and  twenty  years 
after  the  Darley  Arabian,  will  be  more  particularly  referred 
to  further  on.  All  the  horses  now  on  the  turf  or  at  the 
stud  trace  their  ancestry  in  the  direct  male  line  to  one 
or  other  of  these  three, — the  Byerly  Turk,  the  Darley 
Arabian,  and  the  Godolphin  Arabian  or  Barb.  In  the 
female  line  their  pedigrees  can  be  traced  to  other  sources, 
but  for  all  practical  purposes  it  suffices  to  regard  one  or 
other  of  these  three  animals  as  the  ultima  Thide  of  racing 
pedigree.  Of  course  there  is  a  large  interfusion  of  the 
blood  of  each  of  the  trio  through  the  dams  of  horses  of  the 
present  day ;  indeed,  it  is  impossible  to  find  an  English 
race-horse  which  does  not  combine  the  blood  of  all  three. 

The  Thoroughbred. — The  third  and  last  epoch  of  the 
British  horse,  viz.,  that  of  the  thoroughbred  racer,  may 
be  taken  to  date  from  the  beginning  of  the  I8th  century. 
By  thoroughbred  is  meant  a  horse  or  mare  whose  pedigree 
is  registered  in  the  Stud-Book  kept  by  Messrs  Weatherby, 
the  official  agents  of  the  Jockey  Club — originally  termed 
the  keepers  of  the  match-book — as  well  as  publishers  of 
the  Racing  Calendar.  The  first  attempt  to  evolvo  order 
out  of  the  chaos  which  had  long  reigned  supreme  was  made 
in  1791,  for  we  find  in  the  preface  of  the  first  volume  of 
the  Stud-Booh,  published  in  1808,  that  "with  a  view  to 
correct  the  then  increasing  evil  of  false  and  inaccurate 
pedigrees,  the  author  was  in  the  year  1791  prevailed  upon  J 
to  publish  an  Introduction  to  a  General  Slud-Book, 
consisting  of  a  small  collection  of  pedigrees  which  he  had  ' 
extracted  from  racing  calendars  and  sale  papers  and 
arranged  on  a  new  ptan."  It  will  be  seen  that  the 
compiler  of  the  volume  on  which  so  much  depends  had 
to  go  back  fully  a  century,  with  little  else  to  guide  him 
but  odds  and  ends  in  the  way  of  publications  and 
tradition.  Mistakes  under  such  circumstances  are 
pardonable.  The  Slud-Book  then  (vol.  i.),  which  is  the 
oldest  authority  we  have,  contains  the  names  and  in  most 
cases  the  pedigrees,  obscure  though  they  may  bo,  of  a  very 
large  number  of  horses  and  mares  of  note  from  the  earliest 
accounts,  but  with  two  exceptions  no  dates  prior  to  the 
1 8th  century  are  specified  in  it.  These  exceptions  are  the 
Byerly  Turk,  who  was  "  Captain  Byerly 's  charger  in  Ireland 
in  King  William's  Wars  (1689,  ic.),"  and  a  horse  called 
Counsellor,  bred  by  Mr  Egerton  in  1(39-1,  by  Lord  D'Arcy's 
Counsellor  by  Lord  Lonsdale's  Counsellor  by  the  Shaftes- 
bury Turk  out  of  sister  to  Spanker — all  the  dams  in 
Counsellor's  pedigree  tracing  back  to  Eastern  mares. 
There  is  not  the  least  doubt  that  many  of  the  animals 
named  in  the  Stud-Book  were  foaled  much  earlier  than 
the  above  dates,  but  we  have  no  particulars  as  to  time ; 
and  after  all  it  is  not  cf  much  consequence. 

The  Stud-Book  goes  on  to  say  of  the  Byerly  Turk  that 
he  did  not  cover  many  bred  ma -es,  but  was  the  sire  of 
the  Duke  of  Devonshire's  Basto,  Halloway's  Jigg,  and 
others.  Jigg,  or  Jig,  is  a  very  important  factor,  as  will 
be  seen  hereafter.  The  Stud-Book,  although  silent  as  to 
the  date  of  his  birth,  says  ho  was  a  common  country 
etallion  in  Lincolnshire  until  Partner  was  sis  years  old — 
and  we  know  from  the  same  authority  that  Partner  was 
foaled  in  1718;  we  may  therefore  conclude  that  Jigg 
was  a  later  foal  than  Basto,  who,  according  to  Whyte's 
History  of  the  Turf,  was  a  brown  horse  foaled  in  1703. 

The  reign  of  Queen  Anne,  however  (1702  to  1714}, 
is  that  which  will  ever  be  inseparably  connected  with  the 
thoroughbred  race-horse  on  account  of  the  fame  during 
that  period  of  the  Darley  Arabian,  a  bay  stallion,  from 
whom  our  very  best  horses  are  descended.     According  to 


the  Stud-Book,  "  Darley'rf  Arabian  was  brought  over  by  a 
brother  of  Mr  Darley  of  Yorkshire,  who,  being  an  ogenb 
in  merchandise  abroad,  became  member  of  a  hunting  club, 
by  which  means  he  acquired  interest  to  procure  this  iiorse." 
The  Stud-Book  is  silent,  and  other  authorities  differ,  as  ti 
the  date  of  the  importation  of  this  celebrated  Arab,  some 
saying  he  came  over  in  the  year  1700,  others  that  lie 
arrived  somewhat  later ;  but  we  know  from  the  Stud-Boot 
that  Manica  (foaled  in  1707),  Aleppo  (1711),  AlmauzoJ 
(1713),  and  Flying  Childers  (1715)  were  got  by  him,  ai^ 
also  was  Bartlett's  Childers,  a  younger  brother  of  Fljing 
Childers.  It  is  generally  believed  that  he  was  iniportcd 
in  Anne's  reign,  but  the  exact  date  ii  immaterial,  for, 
assuming  that  he  was  brought  over  as  early  as  1700 
from  Aleppo,  he  could  scarcely  have  had  a  foal  living 
before  1701,  the  first  year  of  the  18th  century.  The 
Darley  Arabian  did  much  to  remove  the  prejudice  against 
Eastern  blood  which  had  been  instilled  into  the  public  mind 
by  the  duke  of  Newcastle's  denunciation  of  the  Markliam 
Arabian.  Prince  George  of  DenmVirk,  consort  of  Qiieeii 
Anno,  was  himself  a  Urge  horse-owner ;  and  it  was  in  a 
great  measure  owing  to  Iiis  intervention  that  bo  many 
valuable  stallions  were  imported  during  her  reign. 

At  this  period  we  find,  among  a  mass  of  horses  and  marcs 
in  the  Stud-Book  without  any  dates  against  their  names, 
many  animals  of  note  with  the  earliest  chronology  extant, 
from  Grey  Ramsden  (1704)  and  Bay  Bolton  (1705)  down 
to  a  mare  who  exercised  a  most  important  influence  on  the 
English  blood-horse.  This  was  Roxana  (1718)  by  the  Bald 
Galloway,  her  dam  sister  to  Chanter  by  the  Akaster 
Turk,  from  a  daughter  of  Leedcs's  Arabian  and  a  mare  by 
Spanker.  Roxana  threw  in  1732  the  bay  colt  Lath  by  the 
Godolphin  Arabian,  the  sorrel  colt  Roundhead  by  Childers 
in  1733,  and  the  bay  colt  Cade  by  the  Godoiphin  Arabian 
in  1734,  in  which  year  she  died  within  a  fortnight  after 
foaling,  the  produce — Cade — being  reared  on  cow's  milk. 
The  Godoljjhin  Barb  or  Arabian,  as  he  was  commonly  called, 
was  a  brown  bay  about  15  hands  in  stature,  with  an  ua- 
^naturally  high  crest,  and  with  some  white  on  his  off  hind 
heel.  He  is  said  to  have  been  imported  into  England  from 
France  by  Mr  Coke,  whore,  as  the  editor  of  the  Stud-Book 
was  informed  by  a  French  gentleman,  he  was  so  little 
thought  of  that  he  had  actually  drawn  a  cart  in  the  streets 
of  Paris.  Mr  Coke  gave  him  to  a  Jfr  Williams,  who  in 
his  turn  presented  him  to  the  earl  of  Godolphin.  Although 
called  an  Arabian,  there  is  little  doubt  he  was  a  Barb 
pure  and  simple.  In  1731,  being  then  the  property  of 
Mr  Coke,  he  was  teazor  to  Hobgoblin,  and  on  the  latter 
refusing  his  services  to  Roxana,  the  mare  was  put  to  the 
Godolphin,  and  the  produce  was  Lath  (1732),  the  first  of 
his  get,  and  the  most  celebrated  race-horse  of  his  day  after 
Flying  Childers.  He  was  also  the  sire  of  Cade,  own 
brother  to  Lath,  and  of  ReguJus  the  maternal  grandsire  of 
Eclipse.  He  died  at  Gogmagog  in  Cambridgeshire,  in 
the  possession  of  Lord  Godolphin,  in  1753,  being  then,  as 
is  supposed,  in  his  twenty-ninth  5-ear.  le  is  believed  to 
have  been  foaled  in  Barbary  about  1724,  and  to  have  beea 
imported  during  the  reign  of  George  II. 

In  regard  to  the  mares  generally,  we  have  a  record 
of  the  royal  marcs  already  alluded  to,  and  likewise  of  three 
Turk  mares  brought  over  from  the  siege  of  Vienna  in  1684, 
as  well  as  of  other  importations  ;  but  it  is  unquestionable 
that  there  was  a  very  large  number  of  native  mares  ia 
England,  improved  probably  from  time  to  time  by  racing 
however  much  they  may  have  been  crossed  at  various, 
periods  with  foreign  horses,  and  that  from  this  original 
stock  were  to  Bomo  extent  derived  the  size  and  stride 
which  characterized  the  English  race-horse,  while  his  powers 
of  endurance  andelegantshapo  were  no  doubt  inherited  from 
the  Eastern  horses,  moat  of  which  were  of  a  low  stature, 


184 


HORSE 


[tUE   EACE-nOftSE. 


14  hands  or  thereabouts.  It  is  only  necessary  to  traeo 
carefully  back  the  pedigree  of  most  of  the  famous  horses 
of  early  times  to  discover  faults  on  the  side  of  the  dam — 
that  is  to  say,  the  expression  "  dam's  pedigree  unknown," 
which  evidently  means  of  original  or  native  blood.  What- 
ever therefore  may  bo  owing  to  Eastern  blood,  of  which 
from  the  middle  of  the  17th  to  the  beginning  of  the  18th 
century  a  complete  wave  swept  over  the  British  Isles,  some 
credit  is  unquestionably  due  to  the  native  mares  (which 
Blaine  saj's  were  mostly  Cleveland  bays)  upon  which  the 
Arabian,  Barb,  or  Turk  blood  was  grafted,  and  which  laid 
the  foundation  of  the  modern  thoroughbred.  Other  nations 
may  have  furnished  the  blood,  but  England  lias  made  the 
r.ice-horse. 

Without  prosecuting  tnis  subject  further,  it  may  be 
enough  hero  to  follow  out  the  lines  of  the  Darley  Arabian, 
the  Byerly  Turk,  and  the  Godolphin  Arabian  or  Barb,  the 
main  ancestors  of  the  British  thoroughbred  of  the  18th  and 
19th  centuries,  through  several  famous  race-horses,  each 
and  all  brilliant  winners, — Flying  Childers,  Eclipse,  Herod, 
and  Jlatcheni, — to  whom  it  is  considered  sufficient  to  look 
as  the  great  progenitors  of  the  race-horse  of  to-day. 

1.  The  Darley  Arabian's  line  is  reprcsontod  in  a  twofold  degree — 
first,  tliioii^U  his  sou  Flying  Childers, ■  his  graiulsous  Blaze  .ind 
Snip,  and  his  great-grandson  Sna]i,  and,  secondly,  througli  his 
other  son  Bartlctt'a  Cliilders  and  his  great-great-grandson  Eclipse. 
Flying  or  Devonshire  Cliilders,  so  called  to  distinguish  him  from 
other  horses  of  the  same  name,  was  a  bay  liorse  of  entirely  Kastern 
blood,  witli  a  blaze  in  his  face  and  four  white  feet,  foaled  in  1715. 
;Hc  was  bred  liy  Jlr  Leonard  Chihiers  of  Carr  House  near  Doncaster, 
and  was  purcliascil  when  young  by  the  duke  of  Devonshire.  Ho 
Iwas  got  by  tlie  Darley  Arabian  from  Betty  Lcedcs,  by  Careless  from 
sister  to  Leedes,  by  Leedes's  Arabian  from  a  mare  by  Spanker  out 
lof  a  Barb  mare,  who  was  Spanker's  own  mother.  Spanker  himself 
[was  by  D'Arcy's  Yellow  Turk  from  a  daughter  of  the  Morocco  Barb 
and  Old  Bald  Peg,  by  an  Arab  horse  from  a  Barb  mare.  Careless 
iwas  by  Spanker  from  a  Barb  mare,  so  that  Childers's  dam  was  closely 
'in-bred  to  Spanker.  Flying  Childers — the  wonder  of  his  time — 
Iwas  never  beaten,  and  died  in  the  duke  of  Devonshire's  stud  in 
|l741,.  aged  twenty-six  years.  He  was  the  sire  of,  among  other 
horses,  Ulaze  (1733)  and  Snip  (1736).  Snip  too  liad  a  celebrated  son 
called  Snap  (1750),  and  it  is  cliicfly  in  tlie  feniale  line  through  the 
mares  by  tliese  liorscs,  of  whicli  tliere  arc  fully  thirty  in  the  Utitd- 
Book-,  tliat  tlie  blood  of  Flying  Childers  is  handed  down  to  us. 

The  other  representative  line  of  tlie  Darley  Arabian  is  through 
Dartlett's  Childers,  also  bred  by  Mr  Leon.nrd  Childers,  and  sold  to 
Mr  Bartlett  of  Masham,  in  Yorkshiro.  He  was  for  several  years 
called  Young  Childers, — it  being  generally  supposed  that  ho  was  a 
younger  brother  of  his  Flying  namesake,  but  his  date  of  birth  is  not 
on  record, — and  subsequently  Bartlett's  Childers.  This  horse,  who 
was  never  trained,  was  the  sire  of  Squirt  (1732),  whose  son  Marsko 
(1750)  begat  Eclijisc  and  Young  Marske  (17G2),  sire  of  Shuttle  (1793). 
This  at  least  is  tlio  generally  accepted  thcoiy,  although  F.clijise's 
dam  is  said  to  have  been  covered  by  Shaki'S]  care  as  well  as  by 
Marske.  Shakespeare  was  the  son  of  Hobgoblinby  Aleppo,  andronse- 
quently  the  male  line  of  the  Darley  Arabian  would  come  through  these 
horses  instead  of  through  Bartlett's  Childers,  Squiit,  and  Marske  ; 
the  Slud-Book,  however,  says  that  JIarsko  was  the  sire  of  Eclipse. 
This  last-named  celebrated  liorsc— perhaps  the  most  celebrated 
in  the  annals  of  the  turf— was  foaled  on  the  1st  of  April  176-1,  the 
day  on  which  a  rcinarkablo  eclipse  of  the  sun  occurred,  and  ho  was 
named  after  it.  Ho  was  bred  by  the  duke  of  Cumberland,  after 
whose  decease  he  was  purchased  by  a  Mr  ^VildInan,  and  subse- 
quently sold  to  Jlr  D.  O'Kelly,  with  whom  he  will  ever  bo 
ideiititied.  Hisd;im  Sjiiletta  was  by  Regulus,  son  of  the  Godol- 
phin Barb,  from  Mother  AVestern,  by  a  sou  of  Snake  from  a  mare 
by  Old  Jlontague  out  of  a  mare  by  Hautboy,  from  a  daughter  of 
Brimmer  and  r,  mare  whose  pedigree  was  unknown.  In  Eclipse's 
pedigree  there  are  upwards  of  a  dozen  marcs  whoso  ]  edigrees  are 
not  known,  but  who  are  su]>posod  to  be  of  native  blood.  Eelipso 
Avas  a  chestnut  horse  with  a  white  blaze  down  his  face ;  his  off  hind 
leg  was  white  from  the  hock  downwards,  and  he  had  black  spots 
.niwuhis  rump — this  pemliarity  coming  down  to  the  ]ucseutday  in 
.direct  male  descent.  His  raiing  career  commeuced  at  five  years  of 
oge,  viz.,  on  tlic  3d  May  17G9,  at  Epsom,  and  terminated  on  tlio  ^ 
4th  October  1770,  at  Newmarket.  He  ran  or  walked  over  for 
{•igliteon  races,  and  was  never  beaten.  .It  was  in  his  first  race  that 
Jlr  O'Kelly  took  the  odils  to  a  large  amount  before  the  start  for  tho 
^eeoud  heat,  that  li"  would  pl.U'"  the  horses.  AVlien  callcil  v\ion 
to  declare,  ho  uttered  the  evclamation,  which  the  event  jusiilied, 
t'.Eclil'sc  lirst,  and  the  rest  nowhere." 


Eclipse  commenced  his  stud  career  in  1771,  and  haa  on  enormous 
number  of  foals,  of  which  four  only  in  the  direct  male  line  havo 
come  down  to  us,  viz.,  I'otoooooooo,  or,  as  he  is  commonly  called, 
Fot-8'-03  (1773),  ilia  most  celebrated  son.  Kin"  Fergus  (1775),  Joe 
Andrews  (1778),  and  Mercury  (1778),  though  several  others  are 
represented  in  tho  female  line.  Pot-8-os  was  the  sire  of  M'a.vy, 
(1790)  out  of  JIaria  (1777)  by  Herod  out  of  Lisctte  (1772)  by  Snap. 
Waxy,  who  has  been  not  inaptly  termed  the  ace  of  trumps  in  tho 
Slicd-Book,  begat  Whalebone  (1807),  Web  (1808),  Woful  (1809), 
Wire  (1811),  Whisker  (1812),  and  Waxy  Pope  (1806),  all  but  the 
last  being  out  of  Penelope  (1798)  by  Trumpator  (1782)  from 
Prunella  (1788)  by  Highflyer  out  of  Promise  by  Snap,  while  Waxy 
Pope  was  out  of  Prunella,  dam  of  Parasol  (1800)  by  Pjt-S-os. 
Trumpator  was  a  son  of  Conductor,  who  was  by  Matchem  out  of  a 
mare  by  Snap. 

Whalebone's  best  sons  were  Camel  (1822)  and  Sir  nercules  (1826). 
Camel  was  the  sire  of  Defence  (1824)  and  Touchstone  (1831),  while 
Sir  Hercules  was  the  sire  of  Birdcatcher  (1833)  and  Faugh-a-Ballagli 
(1841),  own  brothers,  and  of  Gemma  di  Vergy  (1854).  Touchstone 
was  the  sire  of  Newminster  (1848),  who  begat  Lord  Clifden, 
Adventurer,  and  the  Hermit,  as  well  as  of  Orlando  (1841)  sire  of 
Teddingtou  (1848).  Whalebone's  blood  also  descends  through 
AVavcrlcy  (1817)  and  his  son  tho  Saddler  (1828),  wliile  AVhisker  i» 
represented  by  tho  Colonel  (1825)  and  by  Economist  (1825)  and  his 
son  Harkaway  (1834),  sire  of  King  Tom  (1851).  Birdcatcher 
begat,  besides  Saunterer  (1854),  the  Baron  (1842),  sire  of  Stockwell 
(1849)  and  of  Kataplan  (1850).  Stockwell,  who  was  a  chestnut 
with  black  spots,  was  the  sire  of  Blair  Athol  (1861),  a  chestnut, 
and  also  of  Doncaster  (1870),  another  chestnut,  but  with  tho 
characteristic  black  spots  of  his  grandsire  ;  and  Doncaster  was  the 
sire  of  the  chestnut  Bend  Or  (1877). 

To  turn  to  Eclipse's  other  sons.  King  Fergus  (1775)  was  the 
sire  of  Beiiingbrougli  (1791),  whose  son  was  Orville  (1799),  whence 
comes  some  of  the  stoutest  blood  on  the  turf,  including  Eniilius 
(1820)  and  his  son  Priam  (1827),  Plenipotentiary  (1831),  Muley 
(l810),  Chesterfield  (1834),  and  the  Hero  (1843).  Joe  Andrews 
(1778)  was  tho  sire  of  Dick  Andrews  (1797),  and  from  him  descend 
Tramp  (1810),  Lottery  (1820),  Liverpool  (1828),  Sheet  Anchor 
(1832),  Lanercost(1835),  AVcatlicrbit  (1842),  Beadsman  (1855),  and 
Blue  Gown  (1865).  Mercury  was  sire  of  Gohanna  (1790),  who  was 
foaled  in  the  same  year  as  AVaxy,  and  the  two,  who  were  both 
grandsons  of  Eclipse  and  both  out  of  Herod  mares,  had  several 
contests,  AVaxy  generally  getting  the  better  of  his  cousin.! 
Golianna's  descendants  come  down  through  Golumims  (1802),' 
Catton  (1809),  Mulatto  (1823),  Royal  Oak  (1823),  and  Slane(1833).  I 

2.  The  Byerly  Turk's  line  is  represented  by  Herod,  the  Turk  being 
the  sire  of  Jigg,  whnwaslhe  sireof  Partner  (1718),  whose  son  Tartar 
(1743)  begat  King  Heiod,  or  Herod  as  he  was  commnnly  called, 
foaled  in  1753.  Herod's  dam  was  C'ypron  (1750)  by  Blaze  (1733), 
son  of  Flying  Childers.  Cypron's  dam  was  Sclima  by  Bethel's 
Arabian  from  .i' mare  by  Graham's  Champion  from  a  daughter  of 
the  Darley  Arabian  and  a  marc  who  claims  Alerlin  for  her  sire,  but 
whose  mother's  pedigree  is  unknown.  In  Herod's  pedigree  there 
are  fully  a  dozen  dams  whose  pedigiee  is  unknown.  Herod  was 
a  bay  horse  about  15  hands  3  inches  high,  possessed  both  of  sub- 
stance and  length, — those  grand  requisites  in  a  race-horse, — com- 
bined with  uncommon  power  and  stamina  or  lasting  qualities.  He 
was  bred  by.  AVilliani,  duke  of  Cumberland,  uncle  of  King  George  , 
III.  He  commenced  his  lacing  career  in  October  1763,  when  he 
was  five  years  old,  and  ended  it  on  the  16th  of  May  1767.  He  ran 
ten  times,  winning  six  and  losing  four  races.  Ho  died  in  1780, 
and  among  other  progmy  left  two  iamous  sons,  AVoodiircker  (1773), 
whose  dam  was  Miss  Kan  sden  (1760)  by  Cade,  son  of  tho  Godol- 
3>hin  Barb,  but  descended  also  on  the  dam's  side  from  the  Darley 
Arabian  and  the  Byeily  Turk,  and  Highflyer  (1774),  whoso  dam 
was  Rachel  (1763)  by  Blank,  son°of  the  Godolphin  Barb  from  a 
daughter  of  Regulus,  also  son  of  the  Godolphin.  These  two  horses 
havo  transmitted  Herod's  qualities  down  to  the  present  day  in  the 
direct  male  line,  although  in  the  female  line  he  is  represented 
through  some  of  his  other  sons  and  his  daughters  as  well.  AVood- 
peeker  was  the  sire  of  Buzzard  (1787),  who  in  his  turn  became  tho 
father  of  three  celebrated  sons,  Castrel  (1801),  Sclim  (1802),  and 
Rubens  (1803),  all  three  chestnuts,  and  all  out  of  an  Alexander 
mare  (1790),  who  thereby  became  famous.  This  maro  was  by] 
Eclipse's  son  Alexander  (1782)  out  of  a  mare  by  Highflyer  (son  of 
Herod)  out  of  a  daughter  of  Alfred,  by  Matchem  out  of  a  daughter 
of  Snap.  Bustard  (1813),  whose  dam  was  a  daughter  of  Shuttle,' 
and  his  son  Heron  (1833),  Sultan  (IS16)  and  his  sous  Glencoo 
(1831)  and  Bay  Jliddleton  (1833)  and  Mid.Ucton's  sons  Cowl  (1842) 
and  the  Flying  Dulchman  (1846),  Pantaloon  (1824)  and  his  son 
AVindhound  (1817),  Langar  (1817/  and  his  son  Epirus  (1834)  and 
grandson  Pyrrhus  the  First  (1843),  are  representatives  of  Ca»trel 
anil  Selim. 

Ilighllyer  is  represented  througli  his  greatly  esteemed  son  Sir 
Pi'tcr  Teazle,  commonly  calh-d  Sir  Peter  (1784),  whose  dam  was 
Papillon  by  Snap.  Sir  Piter  had  five  sons  at  the  stud,  AValtoiv 
(1790),    Stamford   (1791),.  and    Sir   Paul   (1802)  being  tho  chief. 
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Paulowitz  (1813),  Cain  (1822),  Ion  (1S35),  'WiM  Dayrcll  (1852), 
and  his  sot  Buccaneer  (1857)  brinp;  down  Sir  raul's  blood  ;  whiist 
WaltoQ  13  represented  through  Phantom  (180C),  Partisan  (1811) 
and  his  sons  Glaucus  (1829)  and  Venison  (1833)  and  Gladiator  (1833), 
Venison's  sons  Alarm  (1842)  and  Kingston  (1849),  Gladiator's  son 
Sweetmeat  (1842),  Sweetmeat's  sons  Macaroni  (1860)  and  Parmesan 
(1857),  and  Parmesan's  sons  Favonius  (1868)  and  Crcmorno  (1869). 
it  may  be  added  that  in  the  first  volume  of  the  Stud-Book  there 
are  nearly  a  hundr.'d  Herod  and  Highflyer  marcs  registered. 

3.  The  Godolnhin  Barb  is  represented  by  Matchem,  as  the  former 
was  the  sire  of  Cade  (1734),  and  Cade  begat  Matcliem,  who  was 
foaled  in  1748.  He  was  thii3  ten  years  the  senior  of  Herod,  repro. 
scntin^  the  Byerly  Turk,  and  sixteen  years  before  Eclipse,  though 
lobg  subsequent  to  Flying  ChilJei-s,  who  represent  the  Darley 
Aiabian.  Matchem  was  a  brown  b.ay  hoi-so  with  some  white  on  his 
off  hind  heel,  about  15  hands  high,  bred  by  Sir  John  Holme  of 
Carlisle,  and  sold  to  Mr  W.  Feuwick'of  I'.ywell,  Korthumberland. 
His  dam  was  sister  to  Miss  Partner  (1735)  by  Partner  out  of  Brown 
Farewell  by  Makeless  sou  of  the  Oglethorpe  Arabian)  from  a. 
ilanghter  of  Brimmer  out  of  Trumpet's  dam,  by  Place's  White  Turk 
from  a  daughter  of  the  Barb  Dodsworth  and  a  Layton  Barb  mare  ; 
while  Brimmer  was  by  D'Arcy's  Yellow  Turk  from  a  royal  marc. 
Matchem  commenced  his  racing  career  on  the  2d  of  August  1753 
and  terminated  it  on  let  September  1753.  Out  of  thirteen  engage- 
ments he  won  eleven  and  lest  two.  Ho  died  in  1781,  aged  thirty- 
three  years.  His  best  sou  was  Conductor  (1767)  out  of  a  m.irc  by 
Snap  ;  Conductor  was  the  sire  of  Trumpator  (1782),  whose  two  sons, 
Sorcerer  (1790)  and  Paynator  (1791),  transmit  the  hlood  of  the 
Oodolphin  down  to  modern  times.  Sorcerer  was  the  sire  of  Sooth- 
saj'er  (1808),  Comus  (1809),  and  Smolen-^ko  (1810).  Comus  was 
the  sire  of  Humphrey  Clinker  (1822),  whoso  sou  was  Melbourne 
(1834),  sire  of  West  Australian  (1S50)  and  of  many  valuable  mares, 
including  Canezou  (1845)  and  Blink  Bonny  (1854),  dam  of  Blair 
AthoL  Paynator  was  the  sire  of  Dr  Syntax  (1811),  who  had  a 
celebrated  daughter  called  Beeswing  (1833\  dam  of  Newminster  by 
Touehstons. 

The  gems  of  the  three  lines  liiay  bu  briefly  enumerated  thus  : 
— (1)  of  the  Darley  Arab's  line — Snap,  Shuttle,  Waxy,  and 
Orville—  the  stoutest  Llood  on  the  turf ;  (2)  of  the  Byer'.y  'Turk's 
line — Buzzard  and  Sir  Peter — speedy  blood,  the  latter  the  stouter 
of  the  two  ;  (3)  of  the  Godolphin  Barb's  line— Sorcerer— often  pro- 
du  ing  large -sized  animals,  but  showing  a  tendency  to  die  out,  and 
tecoming  rare. 

On  the  principle  that  as  a  rule  like  begets  like,  it  has  been 
the  practice  to  select  as  sires  the  best  public  performers  on 
the  turf,  and  of  two  horses  of  like  blood  it  is  sound  sense 
to  choose  the  better  as  against  the  inferior  public  performer. 
But  there  can  be  little  doubt  that  the  mating  of  mares 
with  horses  has  been  often  pursued  on  a  haphazard  plan, 
•or  on  no  system  at  all ;  to  this  the  Slud-Book  testifies  too 
plainly.  Eecently  more  attention  seems  to  be  paid  to  the 
successful  blending  of  certain  strains  of  blood,  though  it 
cannot  be  said  that  more  than  tvro  or  three  really  first  class 
horses  are  produced  each  year.  The  following  is  a  list  of 
the  principal  sires  whose  progeny  find  a  place  among  the 
■winners  of  the  three  great  races,  the  Derby  (D),  Oaks  (O), 
and  St  Leger  (L) : — 

Eclipse :  Young  Eclipse  (D),  Saltram  (D),  Sergeant  (D),  Annette 

(0). 
Bcrod :  Bridget  (0),  Faith  fO),  Maid  of  the  Oaks  (0),  Phenomenon 

(L). 
JfaUkem:  Teetotum  (0),  Hollandaise  (L). 

Florizel  (son  of  Herod):  Diomed  (D),  Eager  (D),  Tartar  (L),  Ninety- 
three  'L). 
ffijhftyer:    Noble    (D),    Sir   Peter    Teazle   (D),    Skyscraper   (D), 

Violanto  (0),  Omphale  (L),  Cowslip  (U.  Spadille  (L),  Young 

Flora  (L). 
PMS-os:  Waxy  (D),  Champion  (D,L),  Tyrant  (D),  Nightshade  (0). 
£ir  Peter  (D):  Sir  Harry  (D),  Archduke  (D),  Ditto  (D),  Paris  (D), 

Herraione    (0),    Parasite   (0),    Ambrosio   (L),    Fyldcner   (L), 

Paulina  (L),  Petronius  (L). 
fVaxy  (D):  Pope  (D),  Whalebone  (D),  Blucher  (D),  Whisker  (D), 

Music  (0),  Minuet  (0),  Corinne  (0). 
Whalebone  (D) :  Jloses  (D),  Lapdog  (D),  Spaniel  (D),  Caroline  (0). 
IVoful:  Augusta  (0),  Zinc  (0),  Theodore  (L). 
Whisker  (D) :  Memnon  (L),  The  Colonel  (L). 
rimntom:  Cedric  (D),  Middleton  (D),  Cobweb  (0). 
Orville  (L) :  Octavius  (D),  EmiSi;;?  (D),  Ebor  (L). 
Tramp:  St  Giles  (D),  Dangerous  (D),  Barefoot  (L). 
Emilius  (D) :  Priam  (D),  Plenipotentiary  (D),  Oxygen  (0),  Mango 

(L). 
Priam  (D) :  Miss  Seltz  (0)   Industry  (0),  Crucifix  (0). 
■Sir  Berculcs :  Coronation  (D),  Faugh-a-Ballagh  (L),  Birdcatcher  (L). 


Touchr,tone  \L) :  Cothcrstono  (D),    Orlando  (D^   Surpli.-  iD    L) 

Mendicant  (0),  Blue  Bonnet  (L),  Newmiuster  (1-)  ' 

Sirilcatclu:r(L):  Daniel  OUourko  (D),  Songstress  (0),  Kni"ht  of 

St  George  (L),  Warlock  (L),  The  Baron°Ll. 
The  Baron  (L) :  StockwcU  (L). 
Melbourne  :  AVest  Australian  (D,  JL),  Blink  Bonny  (D,  0\  SirTattoti 

Sykes  (L). 
Neiominstcr  (L) :  Musjid  (D),  Hermit  (D),  Lonl  Clifden  (L). 
Sweetmeat:  Macaroni  (D),  Mincemeat  (0),  Mincepie  (O). 
Slockwell  (L) :  Blair  Athol  (D,  L),  Lord  Lyon  (D,  L),  Doiicaster  (DV 

Regalia  (0),  St  Albans  (L),  Caller  Ou  (U  The  iLarouis  (L), 

Achievement  (L). 
King  Tom  :  Kingcraft  (D),  Tormentor  (0),  Hinpia  (0',  Hannah 

(0,  L). 
Jiataplan  (son  of  the  Baron) :  Kettledrum  (D). 
Monarque:  Gladiateur  (D,  L). 

J'armcsan  (son  of  Sweetmeat) :  Favonius  (D),  Cremorne  (D\ 
Buccaneer:  Kisber  (D),  Formosa  (O,  L),  Brigantine  (0). 
Lord  Clifden  (L) :  Jannette(0,  L),  Hawthornden  (L),  WeniocKfLl 

Petrarch  (LI. 
Adventurer  :  Pretender  (D),  Apologv  (0,  L),  Wheel  of  Fortune  (0) 
Blair  Athol  (D,  L)  :  Silvio  (D,  L),  Craig  Millar  (L). 

The  successes  of  the  St  Leger  winners,  the  Baron  and  hia 
son  Stockwell  and  his  grandson  Blair  Athol,  as  well  as  of 
Touchstone  and  his  son  Newminster  and  his  grandsons  Lord 
Clifden  and  Adventurer,  as  stud  horses,  are  more  marked 
than  perhaps  those  of  any  others  in  the  annals  of  the  turf, 
except  Waxy  and  his  descendants,  of  whom  Whalebone  is 
perhaps  the  best.  Indeed  the  most  successful  cross  of 
modern  times  is  the  double  cross  of  Whalebone,  the  "ready 
monay  "  cross  as  it  is  called,  which  is  arrived  at  by  inter- 
mixing the  descendants  of  Whalebone  through  Sir  Hercules, 
Birdcatcher,  the  Baron,  Stockwell,  Rataplan,  Camel,  Touch- 
stone, Newminster,  and  Adventurer.  Isonomy,  by  Sterling, 
son  of  Oxford  by  Birdcatcher,  is  a  case  in  point ;  he  i3  one  of 
the  best  and  best  bred  horses  of  the  century.  He  has  no  less 
than  five  strains  of  Whalebone  and  seven  of  Waxy  in  his 
pedigree,  as  well  as  one  of  Shuttle,  the  scarcest  blood  of  all. 

In  regard  to  mares  it  has  very  frequently  turned  out 
that  animals  which  were  brilliant  public  performers  have 
been  far  less  successful  as  dams  than  others  which  were 
comparatively  valueless  as  runners.  Beeswing,  a  brilliant 
public  performer,  gave  birth  to  a  good  horse  in  Newminster  ; 
the  same  maybe  said  of  Alice  Hawthorn,  dam  of  Thormanby, 
of  Canezou,  dam  of  Fazzoletto,  of  Crucifix,  dam  of  Surplice, 
and  of  Blink  Bonn)',  dam  of  Blair  Athol ;  but  many  of  the 
greatest  winners  have  dropped  nothing  worth  training. 
On  the  other  hand,  there  are  mares  of  little  or  no  value,  as 
racers  who  have  become  the  mothers  of  some  of  the  most 
celebrated  horses  on  the  turf ;  among  them  we  may  cite 
Queen  JIary,  Pocahontas,  and  Paradigm.  Queen  Mary, 
who  was  by  Gladiator  out  of  a  daughter  of  Plenipotentiary 
and  Myrrha  by  Whalebone,  when  mated  with  Melbourne 
produced  Blink  Bonny  (winner  of  the  Derby  and  Oaks)  ; 
when  mated  with  Mango  and  Lanercost  she  produced 
Haricot,  dam  of  Caller  Ou  (winner  of  the  St  Leger). 
Pocahontas,  perhaps  the  most  remarkable  mare  in  the  Stud- 
Boo):,  never  won  a  race  on  the  turf,  but  threw  Stockwell 
and  Rataplan  to  the  Baron,  son  of  Birdcatcher,  King  Tom 
to  Harkaway,  Knight  of  St  Patrick  to  Knight  of  St  George, 
and  Knight  of  Kars  to  Nutwith— all  these  horses  being  16 
hands  high  and  upwards,  while  Pocahontas  was  a  long,  low 
mare  of  about  15  hands  or  a  trifle  more.  She  also  gave  birth 
to  Ayacacora  by  Birdcatcher,  and  to  Araucaria  by  Ambrose, 
both  very  valuable  brood  mares,  Araucaria  being  the  dam 
of  Chamant  by  Mortemer,  and  of  Eayon  d'Or  by  Flageolet, 
son  of  Plutus  by  Touchstone.  Paradigm  again  produced, 
among  several  winners  of  more  or  less  celebrity.  Lord  Lyon 
(winner  of  the  Two  Thousand  Guineas,  Derby,  and  St 
Leger)  and  Achievement  (winner  of  the  St  Leger),  both 
being  by  Stockwell  Another  mare  that  has  become 
famous  was  Manganese  (1853)  by  Birdcatcher  from  Moon- 
beam by  Tomboy  from  Lunatic  by  the  Prime  Minister  from 
Maniac  'jy  Shuttle.    Manganese  when  mated  with  Rataplan 
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throw  Jlaudragora,  dam  of  Apology,  winner  oi  the  Oaks 
and  St  Lecer,  whose  sire  was  Adventurer,  son  of  New- 
minster.  Sho  also  threw  Mineral,  who,  when  mated  with 
Lord  Clifden,  produced  AYenlock,  winner  of  the  St  Leger, 
nnd  after  being  sold  to  go  tb  Hungary,  was  there  mated 
with  Buccaneer,  the  produce  being  Kisber,  winner  of  the 
Derby.  It  is  usual  to  select  sound,  roomy  mares,  giving 
preference  to  those  that  ore. comparatively  speaking  low 
and  long,  and  whoso  temper  and  disposition  are  good, 
of  course  paying  strict  attention  to  their  blood,  more 
especially  if  breeding  from  such  large  horses  as  the  sons 
of  Pocahontas. 

We  append  the  pedigree  of  Blair  Athol,  winner  of  the 
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Derby  and  St  Leger  in  18G1,  who,  when  subsequently 
sold  by  auction,  fetched  the  unprecedented  sum  (Jf  12,000 
guineas,  as  it  contains,  not  only  Stockwell  (the  emperor  of 
stallions,  as  he  has  been  termed),  but  Blink  Bonny  and 
Eleanor — in  which  latter  animal  are  combined  the  blood  of 
Eclipse,  Herod,  Matchem,  and  Snap, — the  only  two  mares 
that  have  ever  won  the  Derby,  in  1801  and  1857  re- 
spectively, as  well  as  those  queens  of  the  stud,  Eleanor's 
great-granddaughter  Pocahontas  and  Blink  Bonny's  dam 
Queen  Mary.  Both  Eleanor  and  Blink  Bonny  won  the 
Oakt  as  well  as  the  Derby,  and  it  may  be  observed  that 
they  are  the  only  winners  of  the  former  race  that  appe.<ir  in 
the  pedigree. 


.  Sir  Hercules 
(182C) 


^Blracatcher}(le33)j 


GttlccloU  082'' 


/Storkwcllt 
'      (1849) 


Biol-  Athol'J 
(18C1 


The  Baront 
(1842) 


Pocahontas 

(1837) 


/  Melbonrne 
(1834) 


Blink  Bonny't 
(1854) 


Queen  Mary 
(1S43) 


I  Echidna  (1838) 


'  Glencoe  (1831) 


,  Marpessa  (1830) 


/  Humphrey  Clinker 
(1822) 


Daughter  of  (1825) 


/Gladiator  (1833) 


Daughter  of  (1840) 


{  Whalebone"  (1807) 
(  Perl  (1822) 
/  Bob  Booty  (1804) 
\  Flight  (1809) 
I  Whisker*  (1812) 


Economist  (1821)  s 

(  Floranthe  0818) 

(  Blacklock  C8H) 


Miss  Pratt  (1825) 


Sultan  (!81C) 


1  Gadabout  (1812) 

t  Sellm  (1802) 

(,  Bacchante  (1800) 


(Tramp  (1810) 
Trarapollnc(1825)  < 

(  Web  (1808) 


Mulcy  (1810) 


Claro  (1824) 


Comua  (1809) 


Clhikerlna  (181: 


Cervantes  (1806) 


Daughter  of 
(1818) 


Partisan  (1811) 


Panllne  (182G) 


Plenipotentiary* 
(1831) 


Myrrha  (ie30> 


'I 


(Don  Q 
(.Evelln 


(  Orvlllcj  (1799) 
(Eleanor" I  (1793) 
(  Mannlon  (1806) 
I.  Ilarpalice  (1814) 
(  Sorcerer  (1700) 
(  Houghton  Lass  (1801) 

Clinker  (1605) 

Powet  (178C) 

Quixote  (1764) 
na  (1791) 
(  Golumpus  (1802) 
(  Daughter  of  (1810) 
(  Walton  (1793) 
1,  Parasol  (1800) 
(  Moses*  (1819) 
(Quadrille  (1815) 
(  EmlUus*  (1820) 
(  Harriett  (1819) 
<  Whalebone*  '1807) 
(  Gift  (1818) 


(  Waxy*  (1790) 
(  Penelope  (1799) 
I  Wanderer  (1790) 
( Thnlestrls  (1809) 
(  Chanticleer  (1787) 
■)  lernc  (1790) 
J  Escape  (1802) 
(  Young  Heroine 
(  Waxy*  (1790) 
)  Penelop(3  (1798) 

iOctavlan  (1807) 
Caprice  (1797) 
Whitclock  (1803) 
Coriander  mare  (1799 
(Orvlllet  (1709) 
(  Minstrel  (1803) 

Buzzard  (176?) 

Alexander  mare  (1790) 

Williamson's  Ditto  (180O 

Sister  to  Calomel  (1791) 

Dick  Andrews  (1797) 

Gohanna  mare 

Waxy*  (1790) 

Penelope  (17'.18) 

Bcnlngbrough  (1791) 

Evelina  (1791) 

Whiskey  (1789) 

Young  Giantess  (1790) 

Whiskey  (1789) 

Young  Noisette  (1789) 

Gohanna  (1790) 

Amazon  (1799) 

Tiumpator  (1782) 

Y'oung  Giantess  (1790 

Sir  Peter*  (1784) 

Alcxlna  (1788) 

Sir  Petei"  (1784) 
■J  Hyale  (1797) 
J  Tandem  (1773) 
( Termagant 
I  Eclipse  (I7C4) 
I  Grecian  Princess  (1770) 

Highflyer  (1774) 

Termagant 

Gohanna  (1790) 

Catherine  (1795) 

Paynator  (1791) 

Sister  to  Zodiac 

Sir  Peter*  (1784) 

Arclhusa(1792) 

Pot-8-os  (1773) 

Prunella  (178S) 

Whalebone*  by  Waxy*  (1807) 

Gohanna  mare 

Selim  (1602) 

Canary  Bird  (1806) 
I  OrvilleJ  (1799) 
I  Emily  (1310) 
J  Pericles  (1809) 

Selira  mare  (1812) 


J  Waxy*  (1790) 
(  Pel    ■ 


•  Winner  of  the  Derby. 


f  Winner  of  the  Oaks. 


Penelope  (179S) 
i  Y'oung  Gohanna  (1810) 
( Sister  to  Grazier  by  Sir  Peter* 
t  Winner  of  the  St  Leger. 


The  sliape  of  a  racehorse  is  of  considerable  importance, 
although  it  is  said  with  some  degree  of  truth  that  they 
win  in  aU  shapes.  There  are  the  neat  and  elegant 
animals,  like  the  descendants  of  Saunterer  and  Sweet- 
meat ;  the  large-framed,  plain-looking,  and  heavy-headed 
Melbournes,  often  with  lop  cars ;  the  descendants  of  Bird- 
catttier,  full  of  quality,  and  of  more  than  average  stature, 
though  sometimes  disfigured  with  curby  hocks ;  and  the 
medium-sized  but  withal  speedy  descendants  of  Touch- 
stone, though  in  some  cases  characterized  by  somewhat 
loaded  shoulders.  In  height  it  will  be  found  that  the 
most  successful  racers  average  from  15  to  1G\  hands,  tho 
former  being  considered  somewhat  small,  while  the  latter 
is  unquestionably  very  large  ;  the  mean  may  bo  taken  as 
between  15J  and  16  hands  (the  hand  =  4  inches).     The 


bead  should  be  light  and  lean,  and  well  set  on  ;  tLij 
ears  small  and  pricked,  but  not  too  short ;  the  eyes  full  ; 
the  forehead  broad  and  flat;  the  nostrils  large  and 
dilating ;  the  muzzlo  fine ;  the  neck  moderate  in  length, 
wide,  muscular,  and  yet  light ;  the  throat  clean ;  the 
windpipe  spacious  and  loosely  attached  to  tho  neck ;  the 
crest  thin,  not  coarse  and  arched.  The  withers  may  be 
moderately  high  and  thin ;  the  chest  well  developed,  but 
not  too  wide  or  deep ;  the  shoulder  should  lie  well  on  the 
chest,  and  be  oblique  and  Avell  covered  with  muscle,  so  as 
to  reduce  concussion  in  galloping ;  tho  upper  and  lower 
arms  should  be  long  and  muscular  ;  the  knees  broad  and 
strong ;  legs  short,  flat,  and  broad  ;  fetlock  joints  large ; 
pasterns  strong  and  of  moderate  length  ;  tho  feet  shoulii 
bo  moderately  largo,  with  the  heels  open  and  frogs  sound 
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— with  no  signs  of  contraction.  The  body  or  barrel 
should  bo  moderately  deep,  long,  and  straight,  the  length 
being  really  in  the  shoulders  and  in  the  quarters ;  the 
back  should  be  strong  and  muscular,  with  the  shoulders 
and  loins  running  well  in  at  each  end  ;  the  loins  them- 
selves should  have  great  breadth  and  substance,  this  being 
a  vital  necessity  for  weight-carrying  and  propelling  power 
uphilL  The  hips  should  be  long  and  wide,  with  the 
stifle  and  thigh  strong,  long,  and  proportionately  devel- 
oped, and  the  hind  quarters  well  let  down.  The  hock 
shou'd  have  plenty  of  bone,  and  be  strongly  affixed  to 
the  leg,  and  show  no  signs  of  curb ;  the  bones  below  the 
hock  should  be  flat,  and  free  from  adhesions ;  the  liga- 
ments and  tendons  well  developed,  and  standing  out  from 
the  bone ;  the  joints  well  formed  and  wide,  yet  without 
undue  enlargement ;  the  pasterns  and  feet  similar  to  those 
of  the  forehand.  The  tail  should  be  high  set  on,  the 
croup  being  continued  in  a  straight  line  to  the  tail,  and 
not  falling  away  and  drooping  to  a  low  set  tail.  Fine 
action  is  the  best  criterion  of  everything  fitting  properly, 
and  all  a  horse's  points  ought  to  harmonize  or  be  in  pro- 
portion to  one  another,  no  one  point  being  more  promi- 
nent than  another,  such  as  good  shoulders,  fine  loins,  or 
excellent  quarters.  If  the  observer  is  struck  with  the 
remarkable  prominence  of  any  one  feature,  it  is  probable 
that  the  remaining  parts  are  deficient.  A  well-made  horse 
wants  dissecting  in  detail,  and  then  if  a  good  judge  can 
discover  no  fault  with  any  part,  but  finds  each  of  good 
proportions,  and  the  whole  to  harmonize  without  defect, 
deformity,  or  deficiency,  he  has  before  him  a  well-shaped 
horse;  and  of  two  equally  well-made  and  equitably  pro- 
portioned horses  the  best  bred  one  will  be  the  best.  As 
regards  hue,  the  favourite  colour  of  the  ancients,  accord- 
ing to  Xenophon,  was  bay,  and  for  a  long  time  it  was  the 
fashionable  colour  in  England  ;  but  for  some  time  chest- 
nut thoroughbreds  have  been  the  most  conspicuous  figure 
on  English  race-courses,  so  far  as  the  more  important 
events  are  concerned.  Eclipse  was  a  chestnut ;  Castrel, 
Selim,  and  Rubens  were  chestnuts ;  so  also  were  Glencoe 
and  Pantaloon,  of  whom  the  latter  had  black  spots  on  his 
tiind  quarters  like  Eclipse,  and  more  recently  Stockwell 
and  Doncaster.  Birdcatcher  was  a  chestnut,  so  also  were 
Stockwell  and  his  brother  Kataplan,  Manganese,  Mandra- 
gora,  Thormanby,  Kettledrum,  St  Albans,  Blair  Athol, 
Regalia,  Formosa,  Hermit,  Marie  Stuart,  Doncaster, 
George  Frederick,  Apology,  Craig  Jlillar,  Prince  Charlie, 
Rayon  d'Or,  and  Bend  Or.  The  dark  browns  or  black 
browns,  such  as  the  Sweetmeat  tribe,  are  not  so  common 
as  the  bays,  and  black  or  grey  horses  are  almos!/  as 
unusual  as  roans.  The  skin  and  hair  of  the  thoroughbred 
are  finer,  and  the  veins  which  underlie  the  skin  are  larger 
and  more  prominent  than  in  other  horses.  The  mane  and 
tail  should  be  silky  and  devoid  of  curl,  which  is  a  sign 
of  impurity. 

Whether  the  racehorse  of  to-day  is  as  good  as  the 
stock  to  which  ho  traces  back  has  often  been  disputed, 
chiefly  no  doubt  because  he  is  brought  to  more  early 
maturity,  commencing  to  win  races  at  two  years  instead 
of  at  five  years  of  age,  as  in  the  days  of  Childers  and 
Eclipse ;  but  the  highest  authorities,  and  none  more 
emphatically  than  the  late  Admiral  Rous,  aver  that  he 
can  not  only  stay  quite  as  long  as  his  ancestors,  but  also  go 
a  good  deal  faster.  In  size  and  shape  the  modern  race-horse 
is  uuquestionabb'  superior  being  on  an  average  fully  a 
hand  higher  than  the,, Eastern  horses  from  which  he  is 
descended  ;  and  in  elegance  of  shape  and  beauty  of  outline 
•  he  has  certainly  never  been  surpassed.  That  experiments, 
founded  on  the  study  of  his  nature  and  properties,  which 
have  from  time  to  time  been  made  to  improve  the  breed, 
■ind  bring  the  different  varieties  to  the  perfection  in  which 


we  now  find  them,  have  succeeded,  is  best  confirmed  by 
the  high  estimation  in  which  the  horses  of  Great  Britain 
are  held  in  all  parts  of  the  civilized  world  ;  and  it  is  not 
too  much  to  assert  that,  although  the  cold,  humid,  and 
variable  nature  of  their  climate  is  by  no  means  favourable 
to  the  production  of  these  animals  in  their  very  best  form, 
Englishmen  have  by  great  care,  and  by  sedulous  attention 
to  breeding,  high  feeding,  and  good  grooming,  with  con- 
sequent development  of  muscle,  brought  them  to  the 
highest  state  of  perfection  of  which  their  nature  is  cap- 
able.    See  the  section  on  Horse-Racing,  p.  199. 

The  Hunter. — A  good  specimen  of  an  English  hunter 
may  bo  described  as  a  horse  for  universal  use.  He  may 
be  a  coach-horse,  for  in  many  of  the  animals  running 
in  the  coaches  called  into  existence  during  the  summer 
months  by  the  coaching  revival  may  bo  recognized  a  hunter 
of  known  character ;  he  may  be  a  good  roadster,  for,  so  far 
as  conformation  is  concerned,  there  is  nothing  in  a  hunter 
to  unfit  him  from  being  a  first-class  hack ;  nor  is  hunting 
incompatible  with  military  duties,  for,  by  the  regulations 
of  the  service,  officers  are  permitted  to  hunt  their  second 
chargers.  For  harness  work  he  is  perfectly  adapted,  pro- 
vided only  the  vehicle  to  be  drawn  is  in  proportion  to  his 
size ;  while  most  people  will  recall  instances  of  hunters 
having  for  some  reason  or  other  to  be  so  far  humbled  as  to 
have  to  take  a  turn  at  the  plough  or  harrow,  or,  in  their 
older  days,  even  in  a  chaff-cutter.  A  hunter  may  be  either  Tho- 
thoroughbred  or  halfbred.  In  the  grass  countries,  such  as  root*' 
Leicestershire  or  Northamptonshire,  riders  to  hounds  endea-  ,  .  _ 
vour  to  get  their  hunters  as  nearly  clean  bred  as  possible  ; 
but,  in  spite  of  this  ambition,  it  may  be  doubted  whether 
one  in  twenty,  even  in  the  most  fashionable  countries,  is 
thoroughbred,  thereby  proving  that  a  thoroughbred  hunter, 
although  undoubtedly  a  luxury,  is  not  a  virtual  necessity. 
When  it  can  be  acquired,  a  thoroughbred  hunter  that  knows 
his  business  is  a  most  desirable  possession,  save  perhaps  in 
a  rough  country,  where  his  fine  skin  shrinks  from'  contact 
with  the  objects  therein  encountered.  The  comparative 
scarceness  of  these  animals  is,  however,  easily  accounted 
for.  From  12  to  14  stone  is  by  no  means  an  uncommon 
weight  for  a  man  to  ride  hunting,  saddle  included,  but  few 
thoroughbreds  are  up  to  it ;  one  that  is  commands  a  large 
price,  from  .£250  upwards,  according  to  "mauners."  It 
is  often  said  that  thoroughbreds  do  not  make  pleasant 
hunters,  but  the  complaint,  if  there  is  any  ground  for  it  at 
all,  is  really  against  the  result  of  the  treatment  to  which 
nineteen  out  of  twenty  thoroughbreds  have  to  submit,  and 
not  against  pure  blood  itself.  A  large  proportion  of 
thoroughbred  stock  come  to  the  starfing-post  at  two  years 
old ;  and  this  means  that  they  have  been  in  the  trainer's' 
hands  since  they  were  yearlings  at  least.  Now  a  training 
stable  is  just  the  place  for  colts  to  pick  up  sundry  un- 
desirable tricks,  which  may  at  some  future  time  cause 
the  unprofessional  rider  a  little  troublb ,  they  get  to  lean 
on  the  hand,  often  turn  out  fidgety  and  fractious,  and  are 
not  unfrequently  inveterate  pullers.  When  fit  to  go,  the 
young  one  will  have  been  tried,  and  if  he  fails  to  gallop 
half  a  mile  at  best  pace  he  is  probably  turned  out  of  train- 
ing, although  perhaps  it  was  not  till  the  last  dozen  yards 
were  reached  that  there  was  any  sign  of  failing  power.' 
Now,  although  the  colt  may  be  unable  to  stand  the  test 
applied  to  him  by  the  trainer,  there  is  no  reason  at  all  why 
he  should  not  be  able  to  go  all  day  at  hunting  pace,  becaus^ 
the  powers  of  speed  are  not  taxed  to  the  same  degree.  Th^ 
young  thoroughbred  is  then  perhaps  educated  for  hunting ; 
and  hence  it  is  that  nearly  all  hunters— thoroughbred  ones' 
that  is  to  say — begin  life  in  a  training  stable. '  Instances 
are  comparatively  rare  of  persons  breeding  thorouglibred 
stock  and  then  keeping  them  for  bunting  purposej.._  The 
ranks  of  hurdle-racers  and  steeple -chasers  too  are  tilled 
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by  thoroughbred  horses,  which  but  for  these  interventions 
come  under  the  care  of  the  hunting  groom. 

The  halfbred  hunter,  as  he  is  technically  called,  may  be, 
and  is,  a  very  good  substitute  for  the  thoroughbred ;  he 
may  have  nineteen-twentieths  of  pure  blood  in  his  veins, 
and  still  be  only  "halfbred."  Perhaps  seven-eighths  of 
pure  blood  is  about  the  average  for  high-class  horses  ;  but, 
taking  English  hunters  all  round,  the  majority  are  halfbred 
in  a  more  literal  sense,  being  for  the  most  part  by  a  horso 
nearly,  if  not  quite,  thoroughbred,  out  of  a  common  mare. 
It  is  much  to  be  regretted  that  the  breeding  of  halfbred 
hunters  is  too  often  neglected  altogether,  or  at  least  con- 
ducted on  haphazard  principles.  Many  men  take  it  into 
their  heads  to  breed  a  colt  simply  because  they  have  a 
mare  which,  owing  to  age  or  accident,  is  no  longer  fitted 
for  active  work;  and  then,  bo  the  mare  good,  bad,  or  indif- 
ferent, there  is  little  or  no  judgment  exercised  in  the  choice 
of  a  sire.  Nearly  all  country  places  are  periodically  visited 
by  travelling  stallions,  many  of  which  are  utterly  worthless, 
but  nevertheless  the  services  of  one  of  them  are  probably 
secured  by  the  intending  breeder  simply  because  of  the 
saving  of  trouble.  He  forgets  that  there  is  but  little  dif- 
ference between  the  charge  for  a  good  and  that  for  a  bad 
horse,  and  finds,  when  the  offspring  is  ready  for  sale,  that 
the  result  of  his  happy-go-lucky  system  remains  on  his 
hands  for  lack  of  a  buyer,  and  costs  as  much  to  keep  as  a 
valuable  animal.  Very  often,  too,  a  man  who  has  expected 
to  breed  a  hunter  will  find  himself  the  owner  of  a  fairly 
promising  colt  for  a  brougham,  but  having  hoped  for  a 
hunter  he  is  unwilling  to  believe  it  anything  else. 

Compare  this  method  of  setting  to  work  with  that 
adopted  by  breeders  of  thoroughbred  stock,  and  indeed  by 
all  judicious  breeders.  To  begin  with,  the  choice  of  a  dam 
is  a  matter  of  moment ;  and  it  is  difficult  to  see  why  any- 
thing should  be  thought  good  enough  for  a  hunter,  even  by 
the  inexperienced.  The  first  requisite  for  a  brood  mare  is 
that  she  should  bo  free  from  all  constitutional  infirmities, 
such  as  roaring,  bad  sight,  <fcc.  ;  and  the  breeder  should  be 
on  his  guard  when  breeding  from  marcs  whose  legs  have 
given  way.  True,  it  may  be  the  result  of  an  accident,  but 
care  should  be  taken  to  ascertain  that  it  arose  from  that 
cause,  and  that  a  predisposition  to  inflammation  had  nothing 
to  do  with  it.  For  the  same  reason  persons  should  be  chary 
of  breeding  from  mares  that  have  splints,  spavins,  ia,  and 
should  certainly  reject  one  whose  dam  or  sire  had  them 
as  well.  Mares  that  have  done  much  hard  work  are  not 
the  best  dams  that  can  be  selected,  as  they  are  apt  to  slip 
their  foals,  or  to  throw  undersized  ones.  The  selection 
of  a  stallion  is  the  more  important  the  more  defects  there 
are  in  the  mare.  Should  she  be  the  least  delicate,  the 
stallion  should  be  remarkable  for  a  hardy  constitution,  for 
considering  that  a  hunter  has  to  be  out  of  his  stable  for 
as  much  as  twelve  hours  sometimes,  and  rarely  less  than 
seven  or  eight,  and  has  to  carry  a  heavy  weight  and  gallop 
and  jump,  it  is  plain  that  a  horse  with  no  stamina  would 
be  nearly  worthless  as  a  hunter,  no  matter  what  other  good 
qualities  he  might  possess.  So,  too,  as  to  shape  :  should 
the  mare  be  too  long  on  the  leg  or  in  the  back,  or  too  low 
in  front,  the  stallion  should  be  singularly  free  from  the 
jlefect  in  question. 

While  the  mare  is  in  foal  she  should  be  kept  on  the  best 
food,  for  the  nourishment  given  to  her  is  given  indirectly 
to  the  foal.  The  keep  of  the  foal  in  its  early  days  is  not  less 
important  than  the  choice  of  dam  and  sire.  Thorough- 
bred colts  eat  corn  from  the  time  they  are  a  month  or  five 
weeks  old ;  and  the  same  generous  diet  should  be  allowed 
to  halfbred  horses,  as  it  is  only  by  this,  accompanied  of 
course  by  proper  exercise,  that  the  frames  of  young  horses 
expand  to  their  full  extent,  or  that  a  foundation  is  laid 
for  a  good  constitution.     This  system  is,  of  course,  more 


expensive  than  keeping  a  colt  on  hay  and  grass  during  the 
first  three  years  of  his  life,  but  it  will  repay  itself  in  the 
long  run,  for  very  often  under  its  influence  a  colt  will 
develop  into  a  weight-carrying  hunter  or  valuable  carriage 
horse,  where,  under  more  parsimonious  treatment,  he  would 
never  have  grown  into  anything  strong  enough  to  carry 
over  11  or  12  stone. 

The  breaking  and  training  of  hunters  is  all  important, 
because,  in  spite  of  the  care  that  may  have  been  expended 
upon  the  choice  of  sire  and  dam  and  the  keep  of  the  colt, 
many  young  ones  are  ruined  be3'ond  all  hope  of  recovery 
during  this  process.  The  colt  should  bo  handled  from  the 
day  of  its  birth,  so  that  it  may  grow  thoroughly  accustomed 
to  man,  without  ever  having  experienced  the  feeling  of 
fear.  The  person  selected  to  attend  on  mares  and  foals,  aa 
well  as  he  that  undertakes  the  training  part,  should  be 
naturally  fond  of  animals ;  he  should  bo  cool,  and  of  aa 
almost  imperturbable  temper,  or  he  will  be  unfitted  to  deal 
with  the  waywardness  of  some  of  his  pupils,  which  during 
their  early  career  may  at  times  expose  him  to  personal 
danger,  especially  if  they  be  well  bred ;  he  should  there- 
fore be  well  endowed  with  courage  and  firmness,  for  an 
irresolute  man  is  sure  to  spoil  every  horse  he  has  to  do 
with. 

When  about  six  months  old  the  colt  should  receive  his 
first  lesson  in  jumping.  Where  practicable,  there  is  no 
better  plan  than  to  feed  him  in  one  spot,  the  approach  to 
which  is  guarded  by  a  stout  rail,  which  should  in  the  first 
instance  lie  on  the  ground,  and  over  which  he  must  step 
in  order  to  reach  his  corn.  In  the  course  of  about  a 
month  the  rail  may  be  raised  6  inches,  and  so  on  from 
time  to  time,  but  the  process  should  be  gradual  in  the 
extreme ;  2  or  3  inches  a  month  is  sufficient  until  it  is  a 
couple  of  feet  high,  where  it  should  remain  for  a  time,  but 
at  three  years  the  colt  should  jump  it  at  3  feet.  Before  he 
reaches  this  age  the  saddle  should  have  been  put  on  and 
left  there  for  half  an  hour  at  a  time,  the  groom  letting  the 
girths  and  stirrups  flap  about.  At  three  years  the  pupil 
should  be  backed  by  a  light  weight ;  if  the  rider  be  the 
usual  attendant,  .so  much  the  better,  for  then  it  is  improb- 
able that  much  resistance  will  be  shown.  The  riding 
exercise  should  be  varied  by  the  young  horse  being  led  by 
a  rather  long  rein  over  roughish  ground,  such  as  a  common, 
or  a  ploughed  field,  when  it  is  not  too  hard,  and  over  little^ 
ditches  and  very  low  fences,  but  they  must  be  small,  as 
it  is  very  undesirable  to  have  a  horse  refuse  at  first,  or 
to  have  him  fall  down  in  attempting  a  jump.  He  should 
be  subsequently  ridden  over  small  places,  but  should  always 
have  a  lead  given  to  him  by  an  old  horse;  and  the  two 
should  stand  iu  adjoining  boxes,  so  that  the  colt  may  be 
accustomed  to  his  pilot.  At  four  years  old  he  may  be 
ridden  to  the  meet,  and  suffered  to  see  a  fox  found,  but 
should  on  no  account  be  ridden  up  to  the  hounds,  nor 
should  he  be  used  as  a  reguiar  hunter  till  he  is  six, — if  not 
till  seven  it  will  be  all  the  better  for  him. 

In  the  hunting  field  there  are  three  kinds  of  jumps  at 
which  many  refusals  and  falls  take  place.  The  first  is 
timber,  the  second  water  or  wide  open  ditches,  and  the 
third  a  hedge  with  a  ditch  on  the  taking  off  side.  As  to 
timber  jumping,  the  course  we  have  just  recommended  is 
the  host  possible  preparation ;  in  jumping  the  rail,  the  colt 
begins  early  to  exercise,  and  therefore  to  strengthen,  the 
very  muscles  he  will  want  by  and  by  in  jumping  a  gate, — 
if  his  owner  ever  rides  him  at  one.  A  further  course  of  in- 
struction in  this  most  useful  art  may  be  given  in  a  "circus,"' 
that  is,  a  double  row  of  posts  and  rails  in  a  circle  about  the 
size  of  a  circus  ring.  I?ctween  the  two  sets  a  couple  of 
strong  timber  jumps  should  be  put  up,  one  of  about  3  feet 
and  the  other  of  about  3  feet  6  inches  in  height ;  the 
horse  is  then  put  into  the  space  between  the  two  vails,  onS 
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person  standing  in  the  centre  holding  a  lunge  rein,  while 
an  assistant  is  present  with  a  whip,  which  should,  however, 
be  used  but  sparingly.  Really  good  water  jumpers  are  so 
scarce  that  it  would  well  repay  the  owner  of  a  promising 
young  one  to  teach  him,  or  have  him  taught,  this  most 
important  part  of  a  hunter's  business.  If  a  small  water- 
course can  be  found  handy,  it  will  do  for  a  commencement ; 
the  colt  should,  in  his  early  days,  be  led  over  this ;  and, 
if  possible,  the  place  should  be  widened  gradually,  and  the 
water  dammed  up,  the  colt  being  always  lunged  over  it 
before  being  ridden,  and  when  ridden  led  over  by  an  old 
horse.  The  same  course  should  be  pursued  in  the  case 
of  dry  ditches,  and  hedges  with  a  ditch  on  the  taking  off 
aide,  both  of  which  must  be  jumped  boldly,  if  the  rider 
wish  to  keep  his  place  with  hounds.  This  gradual  teaching, 
and  the  trouble  it  undoubtedly  entails,  may  sound  too 
theoretical  to  some  who  are  desirous  of  turning  out  a 
finished  hunter  in  the  space  of  six  weeks ;  but  it  is  to  this 
hurrying,  and  the  substitution  of  coercive  measures  for  time 
and  gentleness,  that  we  are  to  attribute  the  number  of 
indifferent  hunters  we  find.  Every  hunting  man  knows  the 
enormoua  prices  realized  by  really  clever  hunters;  and  these 
animals  are  simply  ordinary  horses  on  whose  education  much 
trouble  has  been  expended. 
Qwtifi-  Qualifiaitions  for  a  ITunler. — Of  horses  equally  good  jumpers, 
caUons  and  equally  fast,  that  will  be  most  valuable  which  can  gallop  and 
for  a  jump  with  the  greatest  weight  on  his  back.  Very  good  horses  for 
tiODter.  10  or  II  stone  can  be  obtained  at  any  time,  and  at  a  moderate 
price,  but  a  horse  np  to  weight  will  always  fetch  a  large  sum. 
Whatever  weight  has  to  be  carried,  mere  size  must  not  he  con- 
founded with  power;  a  horse  16i  hands  high  is  not  necessarily  a 
weight  carrier.  A  compact  well-knit  fram?  is  c  F  primary  import- 
ance ;  and  although  it  is  a  task  of  great  difficulty  to  explain  the 
points  of  a  horse  on  paper,  the  intending  buyer  may  with  advantage 
nave  his  attention  drawn  to  some  of  the  more  important  requisites. 
To  cross  a  country  well,  the  hunter  must  have  long  and  oblique 
shoulders  ;  and,  in  the  case  of  a  weight  carrier,  tliey  should  be 
rather  thick.  Should  the  reader  have  any  difficulty  in  deciding 
what  oblique  shoulders  are,  he  may  get  some  assistance  from  putting 
a  saddle  on  a  horse,  setting  it  of  course  in  the  right  place,  and  then 
lookin';  at  the  horse  from  a  side  view.  Should  the  horse  hare  good 
shoulders,  the  stirrup  leather  will  hang  down  at  some  distance 
behind  the  forelegs  ;  but  if,  on  the  other  hand,  the  shoulders  be 
upright,  the  stirrups  will  be  comparatively  close  to  the  forelegs, 
and,  on  mounting,  the  rider  will  find  himself  sitting  over  the  legs 
instead  of  behfnd  them.  Care  should  be  taken,  however,  that  the 
shoulder  is  well  clothed  with  muscle.  The  chest  should  be  broad ; 
narrow  horses  are  supposed  to  be  faster,  but  under  weight  they 
knock  their  legs  about.  The  arm  must  be  long,  and  of  coarse 
muscular,  the  knee  wide,  the  "cannon  hsne'  {i.e.,  the  bone 
between  the  knee  and  the  fetlock)  short,  and  the  legs  flat,  with 
strong  back  sinews.  The  foot  should  be  moderately  wide,  and 
have  good  strong  heels,  or  they  will  not  stand  the  battering  about 
that  falls  to  the  lot  of  even  the  most  carefully  ridden  hunter. 

The  chest  must  be  deep  (otherwise  the  horse  will  in  all  likelihood 
be  a  short-winded  one),  and  as  a  consequence  the  girth  will  be  great ; 
a  weight  carrier  should  measure  6  feet  3  inches  in  condition  round 
the  barrel,  just  where  the  girth  coraes.  A  horse  with  a  well- 
developed  frame,  and  of  large  girth,  is  generally  a  short-legged 
horse,  as  it  is  called,  not  that  the  legs  are  really  shorter — very 
short  legs  are  a  deformity — but  the  body  is  not  too  small  in  pro- 
portion to  the  height  of  the  leg. 

It  is  commonly  said  that  the  back  of  a  weight  carrier  must  b« 
short  ;  but  this  does  not  mean  that  the  horse  should  be  short  fiotr 
the  chest  to  the  tail,  for  he  nhould  have  much  of  his  length  in  his 
shoulders  and  quarters.  For  very  heavy  men,  the  back  proper 
should  not  be  long  ;  but,  as  a  matter  of  fact,  few  horses  are  found 
ythe  length  of  whose  back  would  be  adjudge!  ^.crfection.  A  mode- 
h«te  length  of  back  is  essential  to  pace,  and  on  this  question  the 
llate  Major  Whyte  Melville  writes  as  follows  : — "It  may  not  be  out 
of  place  here  to  observe,  as  an  illustration  of  the  well-known  maxim 
'  Horses  can  go  in  all  shapes,'  that  of  the  three  heaviest  men  I  can 
call  to  inind  who  rode  perfectly  straight  to  hounds,  the  best  hunter 
owned  by  each  was  too  long  in  the  back,"  The  loins  should  be 
strong,  and  the  hips  wide  ;  if  ragged  they  will  be  none  the  worse. 
The  hind  legs  are  most  important,  not  only  because  the  seat  of 
the  propelling  power  is  there,  but  also  because  they  affect  the 
carriage  of  the  animal,  and  the  way  in  which  he  yields  to  his  rider's 
hand.  The  thigh  should  be  long  and  muscular,  the  hock  well 
bent,  and  not  bending  inwards,  when  the  horse  is  called  "cow* 
hocked,"  nor  outwards,  like  a  bandy-legged  man.   The  shauk  bone 


should  be  well  guarded  by  strong  sinews,  and  the  pasterns  mode- 
rately long,  and  by  no  means  straight.  Horses  with  straight,  short 
pasterns  are  rough  to  ride,  and  UJ  adapted  to  stand  hard  work. 

So  far,  then,  as  the  body  is  concerned,  strong  legs,  wide  hips, 
depth  of  girth,  and  a  short  back,  or,  more  properly,  a  back  not 
too  long,  are  all  important ;  but  it  must  be  remembered  that, 
beyond  a  certain  point,  the  development  of  any  extraordinary 
strength  is  accompanied  by  a  loss  of  speed,  therefore  very  heavy 
men  must  be  content  to  be  carried  by  an  animal  not  unlike  an 
active  cart-horse,  for  a  well-bred  horse  capable  of  galloping  and 
jumping  under  18  stone  is  rarely  seen,  and  the  few  that  do  exist 
cannot  be  acquired  except  at  an  enormous  outlay. 

"When  a  man  gets  on  a  horse  to  try  him,  the  formation  and  the 
carriage  of  the  head  and  neck  have  a  great  deal  to  do  with  the 
subsequent  purchase  or  rejection  of  him.  If  appearance  be  a  tint 
qua,  non,  the  head  should  bo  small,  but,  except  for  the  look  of  the 
thing,  the  size  is  immaterial,  provided  it  bo  well  set  on  to  a 
properly  shaped  neck,  the  characteristics  of  which  will  be  presently 
explained.  The  jaws  should  be  wide,  as  also  should  the  head 
between  the  ears.  The  nostrils,  through  which  alone  a  horse 
breathes,  should  be  moderately  large,  otherwise  free  respiration 
will  be  interfered  with.  The  eye  should  be  bright  and  full,  out  not 
unduly  prominent ;  small  pig-like  eyes  are  nearly  certain  indications 
of  bad  temper.  The  neck  should  rise  out  of  the  shoulders  in  an 
easy  curve,  and  be  neither  very  long  nor  very  short ;  muscular  it 
must  be,  and  the  principal  muscle  is  the  one  running  along  Xha  U>p 
of  the  neck ;  a  muscular  development  here  is  nsuillj  accompanied 
by  muscular  proportions  generally.  The  strength  of  the  neck  is 
in)portant,  because  upon  this  the  position  of  tho  bead  depends,  and 
if  the  head  bo  wrongly  placed,  the  horse  will  never  go  pleasantly  to 
the  hand ;  indeed,  of  such  moment  is  the  position  of  the  head  that 
a  horse  is  often  unmanageable  when  his  head  is  in  an  improper 
position,  although  he  is  easy  of  control  when  it  is  in  the  right 
place.  A  short-necked  horse  is  sure  to  make  the  rider  carry  its 
head,  because,  from  the  lower  part  being  thick,  as  it  must  bo 
where  it  springs  from  the  shoulder,  the  head  cannot  be  set  on  at  a 
proper  angle.  It  has  been  said  that  a  long  neck  is  productive  -of 
the  same  inconvenience,  but  the  better  opinions  are  hostile  to  this 
theory,  and  experience  does  not  tend  to  convince  one  that  a  long- 
necked  horse  is  necessarily  heavy  in  the  hand. 

A  hunter  should  have  a  good  mouth,  and  should  not  pull, — both 
which  matters  depend  a  good  deal  upon  the  rider, — and  should  not 
be  given  to  shying.  He  should,  however,  be  naturally  bold  or  he 
may  refuse  any  fence  of  an  uninviting  appearance.  Good  temper  is 
an  absolute  necessity.  A  strong  and  resolute  rider  may  put  np  with 
a  puller,  in  consideration  of  many  good  points,  but  a  bad-tempered 
horse  is  of  no  use  in  the  field,  as  he  is  sure  lo  lose  his  rider  his  place 
in  a  run  ;  moreover,  a  horse  that  will  be  wanted  all  day  cannot  afford 
to  lose  his  temper  and  take  what  is  equal  to  half  an  hour's  work 
out  of  himself  at  every  turn  or  check,  or  at  e-.ery  gate-post  that 
may  be  encountered  during  the  day. 

Whatever  number  of  good  points  a  hunter  may  possess,  they  will 
all  bo  utterly  valueless  unless  he  be  sound  into  the  bargain.  There 
are  two  kinds  of  soundness,  practical  and  legal.  A  horse  is  not 
legally  sound,  that  is  to  say,  he  is  legally  unsound,  if  there  is  any 
structural  alteration,  however  slight,  in  any  part  of  bis  body,  though 
it  may  not  unfit  hici  in  any  degree  for  the  immediate  performanc* 
of  his  duties.  To  be  legally  sound,  ft  horse  must  bo  m  the  samei 
perfect  state  as  when  foaleJ  ;  and  each  reader  must  determine  for 
himself  how  often  this  can  be  found  in  a  field  of  say  one  hundred 
horses.  To  be  practically  sound,  a  horse  must  have  nothing  the 
matter  with  hira  that  is  likely  to  interfere  with  his  duties  as  a 
hunter,  and  he  can  be  in  this  coudition  without  being  legally  sound. 
For  instance,  suppose  a  man,  after  buying  a  horse  warranted  sound, 
take  off  the  shoes  and  find  the  smallest  possible  corn,  which  would 
never  be  felt,  nor  diminish  the  value  by  one  penny,  that  horse  is 
not  legally  sound,  because  the  corn,  small  as  it  is,  is  held  to  be  a 
structural  olteration  ;  eo,  too,  a  pimple  on  the  body  where  ths 
eaddle  would  cover  it  is  an  unsoundness  in  a  huuter  while  it  lasts, 
if  it  prevents  the  saddle  from  being  put  on.  A  temporary  cough 
is  iJso  an  unsoundness ;  so  is  lameness  caused  by  being  pricked 
during  shoeing  ;  yet  for  some  of  these  no  man  in  the  world  would 
reject  a  good  hunter.  It  need  hardly  be  added  that  any  enlarged 
joints,  or  other  tokens  of  work,  prevent  a  horse  from  being  legally 
sound.  On  the  other  hand  a  horse,  if  not  actually  lamo,  is  legally 
sound  although  its  legs  are  so  badly  formed  that  the  merest  tyro 
could  predict  lameness  as  the  inevitable  result  of  half  an  hour's 
journey. 

As  to  the  wind  and  eyes,  however,  aJmnler  should  be  legally  and 
absolutely  sound.  The  usual  method  of  testing  the  wind  by 
punching  the  horse  or  pinching  the  windpipe  is  not  quite  satisfac- 
tory;  the  horse  should  be  galloped.  The  amateur  wdl  do  well  tj 
get  the  best  veterinary  surgeon  within  reach  to  examine  the  eyes  of 
any  horse  he  contemplates  buying.  Cataract,  in  its  incipient  staoe, 
is  so  difficult  to  discover  that  it  escapes  the  notice  of  any  but  tl" 
most  practised  person.  With  regard  to  the  feet  and  legs,  the  buyer 
will  have  to  rest  satisfied  with  aa  assurance  that  his  borsa  is 
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Bractically  sound  ;  for  of  really  sound  horse3  there  are  not  two  in  a 
oundred.  . 

The  Purchase  of  a  Hunter.— The  nature  of  the  country  in  which 
the  horse  is  to  be  used  should  be  the  intending  purchaser's  first 
consideration,  because  upon  it  will  depend  the  stamp  of  animal 
required,  and  it  is  advisable,  if  possible,  to  get  a  horse  that  has 
been  used  to  the  prevalent  style  of  fences.  Where  the  fields  are 
largo  and  strongly  enclosed  with  what  are  called  flying  fences, 
nothin"  is  better  than  a  horse  which  is  nearly  or  quite  thorough- 
bred ;  tut  if  the  enclosures  are  small,  and  separated  from  each 
other  by  banks,  with  or  without  hedges  on  the  top,  and  with  a 
ditch  on  one  or  both  sides,  a  rather  more  compact  horse  will  not 
only  be  more  suitable,  but  cheaper  into  the  bargain.  A  horse 
intended  for  Leicestershire,  or  any  other  grass  country,  must  be 
nearly  thoroughbred,  and  not  under  15-3,  or  ho  would  be  blown 
before  he  had  crossed  half  a  dozen  of  the  big  fields  there  ;  while  a 
little  horse  would  take  too  much  out  of  himself  at  each  fence.  liut 
for  Devonshire,  Surrey,  Essex,  or  Sussex,  where  the  fields  are 
small  and  Ows  fencing  "for  the  most  part  what  is  called  cramped,  a 
horse  with  less  blood  and  of  smaller  stature  will  answer  every 
3)urpose,  and,  what  is  a  great  consideration,  can  bo  bought  for  about 
one-third  of  the  price  of  a  Leicestershire  horse.  So  too  a  horse 
unaccustomed  to  water  would  be  useless  in  Lord  Fitzhardinge's 
country,  nor  would  a  bad  timber  jumper  show  to  advantage  with 
the  Blackmoor  Vale  .hounds.  Whatever  stamp  of  horse  is  used, 
however,  the  points'we  have  insisted  on  must  exist :  good  shoulders, 
back,  loins,  legs,  hocks,  and  feet  are  needed  in  every  hunting 
fountry  in  the  United  Kingdom. 

The  horse  may  be  purch.ascd  either  at  auction,  from  a  private 
Sicrson,  or  from  a  dealer.  The  first  method  is  not  to  be  recom- 
[mcnilcd  \inless  the  buyer  or  his  agent  be  a  good  judge  of  a  horse,  or 
(Unless  one  or  the  other  happen  to  know  something  of  the  antecedents 
(of  any  lot  intended  to  be  purchased.  Few  real  bargains  are  picked  up 
at  the  hammer.  Horses  of  known  character,  especially  if  comprised 
in  a  stud,  always  fetch  their  full  value  ;  and  to  buy  a  horse  of 
[which  nothing  is  known  is  simply  to  take  part  in  a  lottery. 
PBuying  from  a  private  person  is  not  always  a  satisfactory  proceeding, 
even  when  the  perrormanccs  of  the  horse  are  known.  Peojile  enter- 
Itain  different  ideas  as  to  what  constitutes  unsoundness  ;  and  in 
many  cases  the  groom  is  the  only  person  who  knows  that  there  is 
a  screw  loose  somewhere,  and  what  that  screw  is.  Purchasing  from 
a  dealer  requires  some  little  knowledge.  Some  men  trade  only  in 
the  highest  class  of  horses,  and  must  perforce  ask  long  prices  to 
iafford  a  fair  margin  of  profit  to  cover  the  original  outlay,  coupled 
with  the  expense  of  schooling  and  keep.  Others  again  make  a 
specialty  of  "useful"  animals  at  a  moderate  piice.  The  buyer's 
success  in  either  case  will,  to  a  great  extent,  depend  upon  how  ho 
^oes  to  work.  The  best  course  is  to  select  a  dealer  who  has  a  name 
to  lose,  and  to  tell  him  at  once  the  kind  of  horse  that  is  wanted, 
and  about  the  price  the  purchaser  is  willing  to  pay.  The  dealer 
Will  then  offer  whatever  horses  he  can  sell  at  the  price,  and  the 
Ijuycr  can  take  or  reject  them  as  he  pleases. 

Formerly  a  warranty  of  soundness  by  the  seller  was  a  necessary 
factor  in  every  horse  sale  ;  but  now  warranties  are  going  out  of 
f.ashion,  many  of  the  leading  dealers  refusing  altogether  to  give  one. 
Nor  is  this  surprising  when  the  effect  of  a  warranty  is  looked  at ; 
♦lo  lapse  of  time  puts  an  end  to  a  warranty.  The  seller  of  a  yearling 
jnay  have  an  action  brought  against  him  in  four  years'  time,  and, 
if  the  jury  can  bo  got  to  believe  that  the  unsoundness  complained 
of  existed  at  the  time  of  sale,  the  buyer  will  win.  In  giving  a 
warranty,  the  seller  of  a  horse  insures,  as  it  were,  the  care  and  skill 
of  the  buyer,  and  may  have  to  suffer  for  selling  a  sound  horse  which 
ignoranei  and  carelessness  reduced  to  the  level  of  a  screw  iu  six 
niontlis. 

Thevo  is  also  a  limited  warrauty  ;  that  is,  the  dealer  may  be 
.willing  to  warrant  the  horse  for  one  month,  or  fourteen  days,  or 
for  any  other  fixed  period.  In  this  case,  the  dealer  only  warrants 
against  such  defects  as  may  be  discovered  within  the  stipulated 
time.  This  kind  of  warranty  should  be  looked  at  with  some  amount 
of  suspicion.  It  is  very  often  given  with  a  horse  that  might  not 
p.as3  the  veterinary  surgeon,  and  that  has  some  defect  of  which  the 
dealer  knows,  which  renders  it. problematical  whether  he  will  keep 
sound  for  any  lengthened  period.  With  a  limited  warranty  the 
lioi-sc  often  escapes  the  veterinary  surgeon's  inspection  ;  he  lasts 
sound  for  a  short  time,  and  then  goes  lame,  the  time  of  the  limited 
warranty  having  meanwhile  expired. 

The  most  s.atisfactory  and  at  present  perhaps  the  most  usual 
course  of  business  is  for  a  horse  to  be  sold  subject  to  a  veterinary 
examination  and  a  trial.  A  skilful  man  should  discover  all  symp- 
toms of  what  may  be  called  external  imsoundness,'  while  as  to 
disease  of  the  liver,  or  any  internal  complaint,  if  the  veterinary 
surgeon  cannot  discover  it  there  is  no  reason  why  the  dealer  should 
have  been  able  to  find  it  out.  The  trial  the  buyer  will  probably 
make  himself,  and,  if  with  hounds,  it  will  be  well  to  ascertain  what 
condition  the  horse  is  in.  An  animal  just  out  of  a  dealer's  show 
stable  would  have  neither  his  muscles  nor  his  wind  in  a  state  that 
*ould  enable  him  to  live  with  hounds  ten   minutes,  even  at  a 


moderate  pace.  Early  symptoms  of  distress  therefore,  under  such 
circumstances,  should  not  of  themselves  prompt  the  rejection  of  a 
horse,  if  he  is  satisfactory  at  starting,  and  if  his  physical  struc- 
ture is  that  of  a  hunter.  The  age  of  the  horse  is  determined  by 
the  appearance  of  the  teeth  till  he  is  seven  years  old,  but  the 
legs  are  as  good  a  test  as  anything.  Many  a  horse  at  five  years  old 
is  often  worth  less  as  a  hunter  than  one  of  ten  or  twelve  yeai-s  old, 
owing  cither  to  a  natural  want  of  stamina  or  to  premature  over- 
work. If  the  legs  show  much  signs  of  work,  and  if  the  joints  are 
round  and  big,  the  money  paid  should  as  a  rule  differ  materially 
from  a  "sound  price."  Not  that  perfectly  fresh  legs  can  bo 
expected  in  aged  horses,  particularly  if  good  performers  ;  but  there 
is  a  point  below  which  "  honourable  scars"  should  be  looked  upon 
as  an  objection,  unless  the  buyer  intend  to  have  a  "  screw." 

The  Hack. — Under  the  term  "hack"  may  be  ranked 
cover  hack,  park  hack,  cob,  pony,  and,  in  short,  saddle 
horses  of  all  kinds  save  hunters  and  racers. 

The  park  hack,  as  its  name  implies,  is  for  use  in  fashion- 
frequented  places,  and  must  therefore  be  worth  koking 
at.  Fashion  has  prescribed  that  the  genuine  thing  shall 
be  about  14  3,  with  a  small  and  well  set-on  head,  good 
sloping  shoulders,  and  well  formed  hind  legs;  he  must  also 
be  very  well  bred.  So  nuich  for  his  points.  A  wonderfully 
good  temper  is  absolutely  essential.  Street  vehicles  give 
but  little  place  to  the  equestrian,  and  a  series  of  hurried 
retreats  out  of  harm's  way  might  ruffle  a  hoxse  of  uncertain 
temper  and  not  hard  worked  into  the  bargain.  Tricks 
of  all  sorts  must  be  unknown  ;  a  whole  week's  idleness 
should  not  produce  any  uncalled-for  gambols.  The  park 
hack's  breeding  and  shape  will  probably  have  endowed 
him  with  a  fair  turn  of  speed  ;  this  is  not  a  necessity, 
providing  his  walk  and  trot  be  perfection.  He  should  be 
able  to  walk  5  miles  in  an  hour,  or  he  will  bo  perpetually 
breaking  into  an  uncomiortable  jog  when  required  to 
keep  pace  with  a  quick  walking  companion.  In  trotting 
he  should  have  good  but  not  extravagant  action,  and,  if 
he  is  equally  easy  whether  going  5  J  or  9  miles  per  hour, 
he  is  one  of  twenty.  He  should  be  bitted  to  a  nicety,  and 
should  have  been  thoroughly  well  trained.  Especial  care 
should  be  exer,cised  in  the  selection  of  the  lady's  horse;  and 
the  perfection  which  is  so  often  theoretical  in  the  case 
of  a  gentleman's  hack  should  approach  a  reality  when 
a  horse  is  intended  to  carry  a  lady.  With  regard  to 
the  size,  it  had  better  not  be  under  15  1  at  the  least, 
and  should  have  very  good  shoulders  and  by  no  means 
a  short  neck,  or  else  the  rider  will  experience  that  un- 
comfortable sensation  of  having  nothing  in  front  of  the 
saddle. 

The  cob  is  a  nondescript  animal,  but  withal  a  very 
valuable  one  when  good.  An  underbred  thickset  animal, 
termed  a  "stocky"  horse  in  some  parts  of  England,  is  not 
the  fashionable  cob,  which  should  have  a  good  deal  of 
breeding  and  the  strength  of  a  dr.ay  horse.  Although  a 
cob  should  not  exceed  14'l,he  should  be  master  of  15 
stone,  being  generally  ridden  by  elderly  heav}'  persons.  To 
be  worth  a  large  sum  he  must  unite  to  a  symmetrical 
shape  an  even  temper,  perfect  manners,  and  easiness  in  his 
paces.  "  If  any  one,"  says  a  writer  in  the  Field,  "pos- 
sesses a  cob  up  to  IG  stone,  who  can  walk  4  miles  an  hour 
and  trot  12,  with  a  good  mouth  and  amiable  dis])osition, 
who  fears  nothing,  and  never  stumbles,  let  hini^  if  a  rich 
man,  keep  him,  he  will  not  get  another  such  in  a  Iiurry ;  if 
a  poor  one,  let  him,  in  offering  him  for  sale,  fear  not  to 
'  open  his  mouth '  boldly,  and  demand  for  him  a  price 
which  shall  make  a  difference  in  his  (the  owner's)  year's 
income  ;  for  people  must,  and  usually  are  ready  to,  pay 
for  their  fancies,  and  a  good  ctib,  as  already  remarked,  is, 
of  all  the  equine  race,  essentially  a  fancy  article,  and  one 
too  for  which  the  demand  is  always  brisk." 

A  Galloway,  although  strictly  speaking  a  distinct  breed, 
is  commonly  understood  to  be  a  horse  not  over  14  hands. 
Prior  to  the  introduction  of  railways,  or  even  before  the 
fast  coaches  were  put  upon. the  road.  Galloways  were  «i 
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(favourite  means  of  locomotion  by  persons  of 
Sreight  and  stature. 

A  pony  must  be  less  than  52  inches  (13  hands)  from  the 
ground  to  the  top  of  the  withers ;  else  he  is  a  Galloway. 
Ponies,  as  a  rule,  will  do  far  more  work  than  a  full-sized 
horse ;  they  improve  wonderfully  in  a  well  organized 
stable ;  they  are,  it  is  said,  never  lame  in  the  feet,  and 
seldom  become  roarers ;  but,  as  a  set  ofiF  against  these 
good  points,  they  are  often  very  tricky,  and  sometimes 
troublesome  in  the  stable.  In  proof  of  the  powers  of 
endurance  possessed  by  ponies,  it  is  related  that  a  well 
known  one,  12  hands  high,  called  Sir  Teddy,  raced  the 
mail  from  London  to  Exeter,  beating  it  by  59  minute.-}, 
and  doing  the  172  miles  in  23  hours  and  28  minutes. 
The  extraordinary  little  animal  was  led  between  two 
ether  horses  all  the  way,  and  carried  no  weight. 

The  chief  use  of  the  cover  hack  is  to  take  the  rider 
lo  the  meet,  usually  at  the  unnecessarily  hasty  pace  of 
10  to  12  miles  an  hour,  at  which  rate  the  hack  should  be 
able  to  go  with  tolerable  ease  to  himself  and  great  ease  to 
his  rider.  He  should  be  from  14  to  15  hands  in  size,  and 
should,  in  fact,  be  a  somewhat  undersized  light-weight 
hunter.  Although  the  cover  hack  will  generally  be  asked 
to  canter  or  gallop,  he  may  be  required  to  trot,  and  this 
must  be  done  at  9  or  10  miles  per  hour.  To  accomplish 
this  he  must  have  good  hind  action,  but  in  front  he  should 
waste  no  time  by  picking  up  his  feet  after  the  showy 
manner  of  his  park  brother ;  in  fact,  appearance  is  not 
of  much  importanc^e  so  long  as  the  necessary  working 
qualifications  exist.  A  good  temper  is  desirable,  and, 
although  the  cover  hack  need  not  have  such  a  perfect 
mouth  as  the  London  horse,  he  should  be  by  no  means  a 
puller. 

The  breeding  of  hacks,  like  breeding  for  any  particular 
stamp  of  horse,  is  all  chance  work,  especially  in  the  case 
of  halfbreds.  A  rather  small  thoroughbred  horse  and  a 
hackney  mare  may  produce  a  thing  like  a  pony,  or  a 
bigger  animal  that  is  quite  useless  for  saddle  work.  Even 
in  breeding  for  hunters,  two  or  perhaps  three  out  of  five 
colts  will  grow  up  more  fitted  for  the  shafts  than  for  a 
bridle.  Perhaps  the  generality  of  hacks  are  either  thorough- 
breds which  have  been  turned  out  of  training,  or  horses 
that  have  grown  up  too  small  for  hunting  purposes. 

The  Charger  and  Troop-Horse. — These  are  bracketed 
together  because  their  training  and  duty  are  nearly  identical 
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fexist.  The  bulk  of  the  troop-horses  are  bought  when  rising 
four  years,  having  of  course  been  passed  by  the  vetorinarjl 
surgeon  ;  and,  being  nourished  on  the  best  food,  these  often 
develop  into  well-grown  animals  by  the  time  they  take 
their  place  in  the  ranks.  Before  that  time  comes,  however, 
there  is  a  good  deal  to  be  done  in  the  way  of  training,  foi 
no  matter  how  quiet  the  four  year  old  may  be  to  ride,  or 
how  well  he  may  have  been  broken  from  a  civilian's  point 
of  view,  he  is  no  more  fitted  for  cavalry  puqjoses,  until  ha 
has  passed  through  the  rough  rider's  hands,  than  if  he  ha4 
never  been  handled  at  all. 

The  young  horse's  presence  at  barracks  shows  that  both 
the  colonel  and  the  regimental  veterinary  surgeou  are  f  atis- 
fied  with  him.  Lunging  constitutes  the  first  part  of  hi» 
education,  after  which  he  is  ridden.  Now  comes  the  forma-' 
tion  of  the  paces,  instruction  in  passaging,  i.e.,  walkinf 
sideways  on  a  pressure  by  the  rider's  leg  on  the  sidt 
opposite  to  that  towaras  which  the  horse  is  required  tt 
move,  and  in  reining  back.  All  these  things  are  donr 
with  the  snaffle  only ;  and,  when  something  like  farailiaritj 
with  these  exercises  has  been  acquired,  the  bit  is  used. 
The  troop-horse  goes  more  on  his  haunches  than  a  civilian's 
horse,  and,  while  he  is  taught  to  walk  at  a  fairly  quick  pace, 
the  canter  is  practised  as  slowly  as  possible.  Then  comes 
jumping  practice  over  the  bar ;  and  finally  sword,  carbine, 
or  lance  exercise  is  performed  by  his  rider,  and  he  is  ridden 
first  at  drill  practice,  then  at  ordinary  drills,  and  last  of 
all  on  a  field  day. 

As  the  cavalry  soldier  has  to  use  his  weapons  with  one 
hand,  he  has  only  one  for  the  reins ;  and  this  renders  it  im- 
portant first  that  the  horse  should  be  so  broken  that  the 
rider  can  effect  with  his  leg  or  heel  what  civilians  do  with 
the  second  hand,  and  next  that  the  horse  should  be  well 
under  the  control  of  a  single  hand.  As  before  remarked^ 
the  position  of  the  head  makes  a  great  difference  in  the 
ease  with  which  the  horse  can  be  governed,  and  as 
troopers  have  all  to  do  the  same  things  in  the  saddle,  it 
follows  that  they  should  as  far  as  possible  all  ride  the  same 
sort  of  horses ;  accordingly  all  troop-horses  are  trained  to 
carry  their  heads  as  nearly  as  possible  in  one  position,  that 
being  chosen  in  which  the  angle  formed  by  the  head  and 
neck  gives  most  power  to  the  rider. 

Harness  Horses. — Just  as  a  hunter  is  metamorphosec 
into  a  hack  by  using  a  sharper  bit  and  riding  him  on  the 
road,  so  the  mere  fact  of  driving  a  horse  in  harness  makes 


(the  charger  of  a  field  officer  of  an  infantry  regiment  need  |  him  a  harness  horse,  whether  he  really  be  hack,  hunter, 


only  be  a  decent  saddle  horse  that  will  stand  fire),  the  chief 
difference  between  the  two  being  that  the  latter  being  paid 
for  by  the  country  is  ordinarily  a  cheaper  article  than 
the  former,  which  the  officer  buys  for  himself. 

A  charger,  fit  for  the  mounted  arm  of  the  service,  is  a 
difficult  article  to  meet  with,  at  least  a  perfect  one  is, 
because  so  many  good  qualities  must  be  found  combined. 
A  hunter  is  capital  raw  material  out  of  which  to  make  a 
charger ;  but  appearance,  which  is  not  a  sine  qua  non  in 
a  hunter,  is  indispensable  in  a  charger,  which  must  also 
have  high  action,  though  the  paces  must  be  easy  in  conse- 
quence of  much  riding  having  to  be  done  without  stirrups. 
The  best  size  for  a  charger  or  a  trooper  is  about  15  2  or 
15  3;  moderate-sized  horses  can  be  made  more  handy  than 
larger  ones,  and  experience  seems  to  show  that  they  are 
more  hardy  and  better  doers  than  horses  of  greater  stature. 
When  a  horse  has  been  found  that  for  shape  and  size  will 
do  for  a  charger,  he  must  be  of  the  right  colour  for  the 
regiment,  if  it  be  de  rigiteur  to  have  any  particular  colour, 
and  he  must  be  passed  as  sound  by  the  regimental 
veterinary  surgeon. 

The  troop-horse  must  be  as  much  like  the  charger  as 
possible,  but,  as  the  trooper's  price  is  limited  to  about  £40, 
a  difference,  and  that  a  very, striking  one^  must  always 


or  charger.  Carriages  are  now  made  of  endless  patterns 
and  of  all  sizes,  so  that  there  is  not  a  saddle  horse  to  be 
found  that  could  not  be  accommodated  with  something 
adapted  to  his  appearance  and  powers.  Perhaps  the  only 
class  of  harness  horses  except  cart  horses  that  are  not  fitted 
for  saddle  work  are  the  regular  heavy  carriage  horses — great 
upstanding  animals  161  or  17  hands  high.  These  arc 
generally  bay,  and  are  bred  in  Yorkshire  or  abroad.  They 
are  purchased  at  three  years  old  by  the  few  dealers  who 
trade  in  them,  and  are  brought  to  town,  where  they  are  care- 
fully driven  about  by  an  experienced  breaksman  until  they 
are  well  used  to  the  sights  and  sounds  of  London,  and  have 
action  and  strength  enough  to  go  to  regular  work.  One 
well-known  firm  of  dealers  never  sells  these  horses,  but 
jobs  them,  the  charge  for  a  year  varying  from  £80  to  XI 2Q 
for  a  pair,  according  to  the  value,  the  hirer  of  course  keep- 
ing them,  but  having  the  right  to  call  upon  the  dealers  tQ 
send  a  fresh  horse  to  replace  one  ♦iiat  may  fall  sick  ot, 
become  lame  or  fail  to  give  satisfaction  to  the  hirer. 
During  the  London  season  many  of  these  pairs  may  ba 
seen  in  the  carriages  of  the  titled  and  the  wealthy.  Thej' 
are  imposing-looking  animals  owing  to  their  great  size  and 
to  the  massiveness  of  the  harness,  but  when  closely  examined 
they  exhibit  many  faults.     Their   heads  are  often  larg» 
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fclioulders  siraiplit,  and  bind  legs  defective  in  power.  They 
are  not  a  very  [irofitable  stamp  of  horse  to  have  much  to 
do  with  ;  they  must  have  a  certain  amount  of  action,  and 
this  on  the  London  stones  soon  knocks  to  piescs  legs  that 
are  not  particularly  calculated  to  withstand  wear  and  tear 
in  the  first  instance  :  and  it  very  oft  n  happens  that  during 
breaking  a  horse's  legs  show  signs  of  failing,  and  he  has 
to  bo  thrown  up  for  a  while.  Carriage  horses  are  of 
course  not  always  bay ;  but  greys,  chestnuts,  and  browns 
are  not  of  any  distinct  breed. 

A  really  well-matched  pair,  with  good  action,  are  worth 
n  long  price  ;  and  it  is  most  unreasonable  for  persons, 
after  selecting  their  horses  no  less  with  an  eyo  to  their 
natural  good  appearance  than  for  other  qualities,  to  persist 
in  making  them  carry  themselves  in  a  highly  unnatural 
position,  by  the  grossly  unnatural  use  of  the  bearing  rein, 
which  is  buckled  up  cruelly  short.  If  a  carriage  hors? 
carried  his  head  naturally  in  the  position  into  which  it  is 
forced  by  the  abuse  of  this  contrivance,  be  would  bo 
rejected  at  once ;  tight  reining  up  is  the  cause  of  many 
horsvS  becoming  roarers. 

With  tegard  to  harness  horses  of  a  smaller  size,  their 
ranks  may  be  recruited  from  the  class  that  supplies  hunters 
and  hacks  ;  but  straight  and  loaded  shoulders  and  straight 
hind  legs,  unpardonable  defects  in  a  saddle  horse,  are  not 
quite  so  objectionable  behind  the  collar.  Phaeton  horses 
should  have  moderately  high  action,  and  be  compactly 
built,  and  should  not  exceed  15  1,  unless  the  vehicle  be 
very  high  on  the  wheel.  Stage  coaching,  as  a  trade,  no 
longer  exists  in  England,  but,  during  the  summer  months, 
many  well-appointed  coaches  are  put  on  different  roads  to 
places  within  a  day's  journey,  not  only  from  London,  but 
elsewhere.  For  this  work  the  leaders  are  generally  about 
15*2,  and  the  wheelers  an  inch  higher;  they  should  all 
have  good  sound  legs  and  feet,  and  free  but  not  high 
action  ;  the  wheelers  should  have  plenty  of  strength  for 
the  exertion  required  of  them  iu  going  down  hill. 

The  Cart-Horse. — At  the  present  time  it  is  difficult  to 
classify  cart-horses,  and  to  point   to  any  distinct  breeds. 
The  true  Cleveland  horse  is  practically  extinct,  and  the 
animal  now  called  a   Cleveland   bay  bears   but  a   slight 
resemblance  to  his  ancestors.     The  old  Cleveland  horses  i 
were  noted   for  their  strength  ;    they   are    said    to  have  | 
carried  a  weight  of  760    lb,  or  more  than   54  stone,    a  | 
distance  of  60  miles  in  24  hours.     The  old  Suffolk  Punch,  t 
originally  descended  from  Norman  stallions  and  Suffolk 
cart  mares,  is  also  extinct,  the  modern  representative  of 
tJiat  breed  beiug  the  result  of  different  crossings  ;  he  is 
found  of  two  different  kinds,  light  and  heavy.     The  Clydes- 
3ale  horse  is  well  adapted  for  use  in  a  hilly  country.     It 
Serives  its  name  from  a  district  on  the  Clyde  in  Scotland, 
thither  it  was  introduced  by  one  of  the  dukes  of  Hamilton, 
ivho  crossed  the  Lanark  mares   with   imported   Flemish 
stallions. 

The  native  English  cart-horse  is  a  huge  animal,  usually 
of  a  black  colour,  and  stands  about  17  hands  high  and 
more.  These  horses  are  bred  chiefly  but  not  solely  in 
Lincolnshire.  At  two  years  old  they  are  generally  sold 
by  the  breeder,  who  thus  is  enabled  to  secure  a  fair  profit  j 
at  an  early  period.  They  are  at  once  put  to  gentle  work 
by  the  first  purchaser,  and  so  earn  something  towards 
their  keep.  During  this  period  they  are  well  fed,  and 
iWhen  they  have  attained  their  fourth  year  they  are  made 
,  up  for  the  market,  by  being  fed  with  oilcake,  grains,  and 
other  fattening  food,  besides  oats.  When  their  preparation 
is  finished,  they  find  purchasers  at  ii  sum  eometinjes 
exceeding  £100. 

The  use  of  these  very  heavy  horses  is  now  chiefly  con- 
fined to  brewers'  drays,  to  contractors'  trollies  for  conveying 
^ocks  of  stone,  and  for  drawing  carts  containing  building 


materials,  and  heavy  iron  worlc,  surti  33  Viodpia.  parts  of 
bridges,  <SiC.  From  their  great  size  tlier  ic']uire  a  largo 
amount  of  food  :  and,  although  occasionally  ui<cful  for 
drawing  heavy  weights,  they  are  being  gradually  displaced 
by  a  lighter  and  more  active  horse. 

Stable  ^Management, 

In  treating  of  this  part  of  the  subject,  it  is  assumed  that 
the  stable  is  ia  a  healthy  situation,  for  in  on  unhealthy  one 
trouble  or  expense  will  be  simply  thrown  away.  Horses 
dislike  bad  smells ;  the  drainage  of  the  stable  sho'ild  there- 
fore bo  well  looked  to,  and  the  traps  should  be  as  lur  from 
the  stable  as  circumstances  will  permit  The  pit  for  the 
reception  of  the  manure  and  foul  litter,  which  should  be 
constantly  removed,  should  also  be  some  di.-tance  from 
the  stable. 

Stalls  should  not  be  less  than  6  feet  wide  ;  if  3  inches 
more  can  be  had  so  much   the  better.      The  partitions 
should  be  long  enough  to  prevent  horses  kicking  each 
other,  and  high  enough,  towards  the  head,  to  prevent  them 
biting  one  another.     Some  authorities  recommend  that  the 
partitions  be  so  arranged  that  horses  cannot  see  each  other: 
it  makes  them  restless  they  say.     The  soundness  of  tbi 
advice  is  open  to  question:  it  may  perhaps  hold  good  wr 
regard  to  racehorses  ;  but  the  horse  is  fond  of  compan) 
and  certainly  horses  that  are  driven  together,  or  ridden  in 
company,  seem  to  like  the  society  of  their  fellows  in  th  • 
stable,  while,   as   already  stated,  a  stable  companion  is 
useful  to  lead   young  horses  over   fences  in   their  early 
attempts  at  leaping. 

Tn  dealers'  stables  the  floor  of  the  stalls  often  slopes  con- 
siderably from  front  to  back.  This  makes  a  horse  look 
bigger  than  he  really  is,  but  it  throws  all  the  strain  of 
supporting  the  body  on  to  the  back  tendons,  and  should 
not  be  permitted  in  private  stables.  A  fall  of  2i  inches 
is  more  than  enough  for  the  purposes  of  draining. 

As  regards  the  internal  arrangements,  especial  care  should  Light- 
be  paid  to  light,  ventilation,  and  temperature.  A  sufficient  ""S- 
amount  of  light  is  indispensable  for  the  health  of  the  horse. 
Horses,  like  men,  are  greatly  influenced  by  surroundings, 
and,  considering  the  number  of  hours  in  the  week  spent 
indoors,  a  horse  can  no  more  thrive  in  a  dark  stable  than 
a  man  in  a  dark  room.  Moreover,  a  horse  brought  out 
of  a  dark  stable  is  much  more  likely  to  shy  than  one 
whose  eyes  had  not  been  dazzled  by  the  sudden  change 
from  dark  to  light.  Dark  stables  were  once  thought  to  be 
conducive  to  good  feeding,  and  to  making  a  horse  lie  down, 
but  the  idea  is  now  exploded.  The  horse  owner  may  here 
be  warned  against  seeking  to  make  up  for  a  deficiency  of 
natural  light  by  having  the  whole  of  the  interior  of  the 
stable  whitewashed.  To  the  height  of  7  feet  from  the 
ground  the  walls  should  be  coloured  with  some  neutral  tint, 
that  the  horse's  eyes  may  not  be  injured  by  the  glare 
inseparable  from  whited  walls.  Dark  stables  encourage 
carlessness  in  the  groom,  the  result  being  an  accumulation 
of  dirt ;  and,  even  if  the  stableman  be  an  honest  worker,  hi 
cannot  see  to  clean  the  floors  and  corners  properly  unles' 
light  be  freely  admitted  to  the  building. 

In  the  ventilation  of  stables  many  theories  have  been 
propounded,  and  many  appliances  suggested,  but  most  of 
thelatter  have  failed  from  letting  in  cold  currents  to  a  greater 
extent  than  they  let  out  the  foul  air.  In  nineteen  cases  out 
of  twenty,  the  ventilation  of  private  stables  consists  of  holes 
in  the  brickwork.  In  using  these  it  will  be  found  advis- 
able to  have  thin. pieces  of  zinc,  with  felt  edging  to  prevent 
noise,  and  with  easy  working  hinges,  nailed  outside  the 
wall,  to  act  as  valves ;  then  should  the  wind  set  from  the 
quarter  in  which  the  ventilators  are  situated,  the  zinc 
coveriDiis  will  bo  blown  against  the  apertureb,  and,  ths  ea* 
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trance  of  cold  currents  to  any  great  extent  thereby  hindered. 
When  the  stable  is  empty,  doors  and  windows  should  be 
thrown  open  if  the  weather  allow  it  to  be  done  without  reduc- 
ing the  temperature  toojnuch.  These  remarks  on  ventilation 
apply  chiefly  to  smaller  stables  built  in  the  vicinity  of  a 
dwelling  house  ;  in  the  case  of  stables  built  in  open  spaces, 
for  the  reception  of  a  large  stud,  recourse  will  generally  be 
had  to  the  advice  of  a  civil  engineer  on  the  question  of 
ventilation,  but  even  then  experience  has  shown  that  the 
difficulty  will  not  be  wholly  overcome.  The  apertures  in 
the  walls  for  the  escape  of  foul  air,  which,  being  lighter 
than  fresh,  ascends,  should  in  no  case  be  less  than  7  feet 
from  the  ground.  If  the  ventilators  are  lower  than  this 
there  will  be  a  current  of  cold  air  blowing  on  the  horse's 
body,  which  would  be  injurious  at  all  times,  but  especially 
when  the  horse  comes  in  warm  from  work. 

Temperature  is  of  course  an  important  matter,  but  chiefly 
80  during  the  colder  portions  of  the  year.  In  summer  it 
is  all  but  impossible  to  keep  stables  cool  when  the  ther- 
mometer is  standing  at  80'  Fahr.  in  the  shade ;  still  if  the 
situation  is  f avourable .  to  coolness,  and  the  temperature 
can  be  kept  below  70°,  so  much  tho  better.  During 
the  hunting  season,  stables  may  be  too  warm  by  accident 
or  from  design  :  they  may  be  overheated  owing  to  in- 
'.ufficient  ventilation,  or  because  the  groom  connects  a 
glossy  coat  with  a  stable  bordering  on  tropical  heat.  About 
55°  Fahr.  is  a  good  mean  temperature,  but  this  cannot  of 
course  be  maintained  when  the  outside  air  is  some  10  or 
15  degrees  higher;  the  most  that  can  be  done  is  to  keep 
the  temperature  up  to  that  point  in  cold  weather.  A 
moderate  temperature  and  moderate  clothing  are  better 
than  too  low  a  temperature  with  excessive  covering,  or  too 
high  a  temperature  with  but  little  clothing. 

Having  mentioned  clothing  incidentally,  it  may  here  bo 
Baid  that  the  best  shape  is  tho  ordinary  sheet,  cut  out  at 
the  neck,  and  buckled  across  the  chest;  the  sheet  should 
be  long  enough  to  reach  the  root  of  the  tail,  and  should  he 
large  enough  to  buckle  easily  round  the  chest ;  if  it  be 
tight  the  hair  wQl  be  mbbed.  Some  people  prefer  a 
straight  rug  that  does  not  buckle,  the  front  being  formed 
of  a  separate  breast  cloth.  Hoods  are  only  negded  when 
at  exercise  in  bad  weather,  or  when  the  horse  is  travelling 
by  railway.  Particular  care  should  be  taken  that  the  roller 
does  not  touch  the  back  bone;  the  pads  should  be  so  placed 
that  there  is  a  clear  spaco  of  4  inches  between  them,  so 
as  to  leave  a  clear  channel  over  the  back  bone.  The 
neglect  of  this  precaution  will  inevitably  produce  a  sore 
back,  and,  while  first  of  all  making  the  horse  shy  of 
being  touched,  may  subsequently  make  him  vicious  in  the 
stable. 

Kegularity  is  absolutely  indispensable  to  successful  stable 
management ;  without  it,  the  horse  may  be  subjected  to  a 
Jozen  different  kinds  of  treatment  in  as  many  days,  a 
course  obviously  detrimental  to  his  health. 

Tho  engagement  of  a  good  groom  is  the  first  step.  Where 
there  is  a  stud  of  ten  or  more  horses,  a  stud  groom  will 
probably  be  kept,  and,  as  he  will  not  do  much  work  himself, 
. — indeed  it  is  better  that  he  should  not, — he  should  know 
how  things  ought  to  be  done,  and  see  that  they  are  done.  In 
small  establishments,  however,  there  will  be  but  one  or  two 
men ;  but  the  head  one  should  be  a  thorough  stableman. 
The  more  ignorant  ho  is  of  the  veterinary  art  the  better ; 
indeed,  every  horse  owner  should,  in  the  strictest  terms, 
forbid  his  servants  to  administer  aiy  drug  or  medicine 
whatever  without  permission  ;  and  the  owner  himself  may 
Ibe  advised  never  to  sanction  the  givmg  of  any  physic, 
but  always  to  seek  good  professional  advice  if  any  signs  of 
sickness  are  visible. 

Stable  work  should  commence  early,  as  soon  after  G  a.m. 
03  po.'Jsible.     Tlie  fi'  4  duty  is  to  examine  oirh  animal  cire 


fully,  to  discover  whether  any  injury  has  been  received 
during  the  night  from  kicking,  getting  cast,  or  any  other 
cause.  Horses  are  then  fed  and  watered,  the  litte/  is 
turned  up,  that  which  has  been  in  use  during  the  night 
not  being  allowed  to  remain  in  the  stable  during  the 
day,  and  tho  stable  is  put  in  order  ;  exercise  succeeds,  after 
which  the  animals  are  thoroughly  dressed,  but  the  dressing 
should  never  be  performed  out  of  doors.  Feeding  takes 
place  again  at  12  noon,  4  p.m..  and  8  p.m.,  when  the  horses 
are  done  up  for  the  night. 

Of  the  feeding  of  race-horses  nothing  need  be  said  here, 
as  their  care  is  a  business  of  itself,  with  which  the  private 
person  has  nothing  to  do. 

Oats  and  hay  form  the  diet  upon  which  horses  are  kept, 
to  which  beans  are  added  for  hunters  and  horses  in  hard 
work ;  while  bran,  linseed,  and  carrots  are  used  for  special 
purposes,  in  addition  to,  or  sometimes  in  substitution  for, 
the  regular  food.  Hacks  and  horses  in  light  work  will  do 
well  on  a  daily  allowance  of  8  to  10  tt)  of  oats  and  10  or  12  Ifc 
of  hay.  Beans,  which  contain  about  30  per  cent,  of  nutil 
ment,  are  heating,  and  should  be  given  only  now  and  then 
in  small  quantities,  gfhe  oats  are  best  divided  into  foui 
feeds,  and  beans  when  used  should  be  given  at  the  midday 
and  last  feeds.  A  handful  or  two  of  chaff  is  useful  with 
each  feed,  as  it  compels  a  horse  to  masticate,  but  in  many 
stables  there  is  a  prejudice  against  it,  and  the  hay  is  put 
into  the  rack  four  times  a  day,  not  more  than  3  fi)  being 
given  at  one  time.  Oats  should  be  bruised ;  but,  as  they 
soon  turn  sour,  it  will  be  best  to  bruise  every  morning  only 
as  much  as  will  suffice  for  the  day's  consumption. 

Bran  is  indigestible,  but  it  is  a  laxative,  and,  so  far  as 
hunters  are  concerned,  it  is  only  given  in  the  form  of  a 
mash  after  a  day's  hunting,  and  on  Saturday  nights.  To 
make  a  bran  mash,  put  half  a  pint  of  linseed  in  a  pan, 
pour  a  quart  of  boiling  water  upon  it,  and  let  it  soak  fof 
four  hours ;  then  take  about  2ilb  of  bran  and  mix  with  it 
enough  hot  water  to  saturate  it;  stir  the  linseed  composi- 
tion into  this,  and  it  is  fit  for  use.  Should  ♦he  mash  be 
put  in  tho  manger,  the  latter  should  be  scoured  out  with 
hot  water  afterwards,  or  the  sourness  of  the  remains  of  the 
mash  will  make  many  horses  refuse  their  corn. 

A  few  carrots,  which  must  be  carefully  washed  and 
scraped,  given  every  now  and  then,  are  useful  as  tending 
to  keep  the  blood  in  good  order,  and  checking  any  symp- 
toms of  fever  induced  by  the  dry  food  upon  which  horses 
live. 

Maize  or  Indian  corn  contains  so  small  a  proportion  of 
nutritious  natter  that  it  is  not  fit  for  hunters  or  for 
horses  from  which .  fast  work  is  required.  The  Loudon 
General  Omnibrs  Company  feed  their  large  stud  almost 
entirely  on  this  diet,  and  it  is  found  to  answer  (see 
Mr  Church's  evidence  before  Lord  Kosebery's  Horse  Com- 
mittee, 1873).     It  is  given  in  the  same  quantity  as  oats. 

Of  late  years  corn  merchants  have  introduced  the  system 
of  foraging  gentlemen's  horses  at  the  fixed  price  of  one 
shilling  per  hand  per  week.  Thus  a  horse  of  15-2  would 
be  foraged  for  16s.,  and  one  between  14  and  15  hands 
for  15s. 

A  correct  system  of  watering  horses  is  no  less  important 
than  proper  feeding  with  dry  food.  Many  grooms,  in  theii 
horror  at  giving  too  much,  fall  into  the  opposite  extreme, 
and  stint  the  horses  under  their  care  to  an  extent  that  is 
positively  cruel.  The  result  of  such  a  system  is  fever  in 
various  shapes,  and  a  general  loss  of  condition.  There  has 
of  late  years  been  a  growing  tendency  to  favour  the  plau 
of  letting  horses  have  access  to  water  at  all  hours  of  the 
day  and  night,  and  experience  has  shown  that  the  effect  is 
beneficial.  A  separate  tank  in  the  stall  or  loose  box  is  fed 
by  a  tap,  and  a  constant  supply  should  be  kept  up.  If  a 
horse  watered  on  tlii'i  plan  be  watched,  it  will  be  seen  that 
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he  never  takes  mora  tbau  a  very  few  small  moutlifuls  at  a 
time,  notbiug  like  the  quantity  allowed  by  the  most  stingy 
groom;  and,  if  the  amount  consumed  be  measured,  it  will 
be  found  that,  after  the  first  day  or  two,  the  horse  actually 
drinks  less  than  when  watered  at  stated  intervals.  Where 
the  ad  lihilum  plan  is  not  adopted,  horses  should  be  watered 
four  times  a  day.  Nothing  can  be  more  unwise  than  the 
undue  stinting  hunters  of  their  water  on  hunting  days  ;  no 
one  could  expect  a  satisfactory  day's  work  from  an  animal 
suffering  from  excessive  thirst.  Where  horses  can  have 
water  when  they  like,  it  will  scarcely  be  necessary  to  do 
more  than  to  pOi.  the  cover  on  the  water  tank  at  about  9 '30 
on  hunting  mornings,  assuming  the  meet  to  be  at  11.  It 
need  hardly  be  said  that  the  quality  of  water  supplied  to 
stables  should  be  carefully  attended  to.  Horses  are  easily 
made  sick  by  impurities,  and  are  very  dainty  in  their  choice 
'of  water.  When  on  a  journey,  horses  should  never  bo 
allowed  to  drink  at  public  troughs,  as  disease  is  very  likely 
to  be  contracted  by  such  a  proceeding. 

Exercise  is  a  great  preservative  of  health,  but>  like  food 
and  medicine,  it  should  be  given  at  proper  times  and  in 
proper  quantities.  Exercise  must  not  bo  confounded  with 
work ;  the  severe  work  horses  are^ometimes  called  upon 
to  perform  takes  much  out  of  them,  and  exercise  is  one  of 
the  means  adopted  to  counteract  any  ill  effects  of  hard 
work.  In  order  that  the  muscles  of  a  horse  may  not 
become  prematurely  tired,  it  is  not  sufficient  that  they 
should  bo  violently  taxed  some  three  'days  a  fortnight  as 
with  hunters  ;  they  must  be  used  every  day,  and  the  exer- 
cise by  which  this  is  effected  causes  all  the  tissues  of  the 
body  to  receive  their  support  by  reason  of  the  tone  given 
to  the  circulation  of  the  blood.  Hacks,  harness  horses,  and 
particularly  ladies'  horses,  should  be  sufficiently  well  exer- 
cised to  guard  against  an  excessive  exuberance  of  spirits  ; 
for  nothing .  is  more  annoying  than  to  have  an  animal, 
quiet  enough  in  an  ordinary  way,  perpetually  jumping 
about  at  the  ajjproach  of  vehicles  or  other  horses,  merely 
because  he  is  too  fresh.  Hunters  should  have  two  Lours 
walking  exercise  daily ;  sometimes  a  slow  trot  of  3  or  4 
miles  may  be  indulged  in,  but,  when  the  hunting  season 
fairly  sets  in,  and  horses  are  hunted  regularly,  cantering 
should  be  forbidden  at  exercise  unless  either  master  or  man 
happens  to  be  a  very  good  judge  of  what  kind  of  exercise  a 
horse  requires. 

Hacks  and  harness  horses  aro  but  rarely  called  upon  to  perform 
duties  so  exhausting  as  those  of  the  hunter.  In  the  case  of  the 
former  animals,  a  suitable  Steele,  good  food  and  water,  ventilation, 
and  exercise,  coupled  of  course  with  careful  supervision,  should, 
save  under  exceptional  circumstances,  suffice  to  keep  them  in  good 
health.  All  the  previous  remarks  apply  in  the  case  of  hunters,  but 
■with  them  sometliing  more  is  needed.  First  there  is  the  getting 
the  animal  into  condition,  and  then  comes  the  proper  mode  of 
treatment  after  work,  when  the  system  is  exhausted,  and  the  horse 
suffering  perhaps  from  the  effects  of  a  blow  or  a  fall.  The  art  of 
getting  hunters  into  condition  has  made  great  strides  during  the 
last  fifty  years.  Nowadays  one  seldom  hears  of  horses  dying  in 
the  field  through  sheer  exhaustion;  and  it  cannot  be  said  that  their 
work  is  lighter  now  than  it  was  then. 

To  begin  at  the  beginning,  a  hunter  should  be  fit  for  use  by  the  end 
of  October,  and  the  question  then  arises,  How  long  before  this  time 
should  he  have  been  in  what  may  be  called  train  ing  ? — using  the  word, 
of  course,  in  a  different  sense  from  what  is  understowl  by  training 
m  a  raciig  stable.  The  answer  to  this  question  depends  very  much 
npon  how,  at  the  termination  of  the  last  hunting  season,  the  owner 
solved  the  difficulty  of  "what  to  do  with  the  horses."  Assuming 
horses  are  to  be  kept  through  the  summer,  it  will  probably  bo  nearly 
a  month  after  the  last  hunting  day  before  the  summering  treatment 
is  adopted.  A  dose  of  physic  will  have  been  administered,  and, 
if  wise,  the  owner  will  have  called  in  a  veterinary  surgeon  to  see 
what  damages  have  been  sustained;  but  he  should  be  one  used  to 
hunters  and  their  peculiar  infiruiitiee. 

JIany  persons  with  the  best  intentions,  and  following  very 
ancient  traditions,  turn  their  horses  out  to  grass,  saying  that  a 
"summer's  run"  will  put  new  life  into  them,  but  not  explaining 
why  a  horse  that  np  to  Monday  night  is  kept  clothed  in  a  warm 
stable  and  fed  on  hard  food,  should  be  greatly  benefited  by  being 


turned  into  a  field  on  Tuesday  without  his  clothing,  and  left  to 
subsist  entirely  on  grass.  This  sudden  change  of  living,  whici 
used  to  be  so  universal  in  the  case  of  horses,  is  condemned  in  the 
human  subject;  and  that  is  not  the  least  powerful  argument  that 
can  be  urged  against  it  Moreover,  most  veterinary  surgeons  agrca 
that  more  hunters  have  been  made  roarers  or  contracted  disease  o£ 
some  kind  froin  being  turned  out  to  grass  than  from  almost  any 
other  cause.  In  the  days  when  summering  iu  the  fields  was  the 
usual  method  pursued,  a  hunter  was  never  really  fit  until  the 
season  was  far  advanced,  aud  the  turning  out  to  grass  in  May  wa* 
simply  undoing  all  that  had  been  done  since  the  previous  August: 
Although  here  and  there  a  few  individuals  adopted  a  more  commoa 
sense  Wdy  of  summering  their  hunters,  the  full  evils  of  the  grazinf 
system  were  not  impressed  upon  the  public  until  "Ninnod,"iq 
letters  to  the  Old  Sporting  Magazine,  advocated  the  adoption  of  a 
more  enlightened  system,  and  showed  the  weak  points  in  the  old 
one.  The  advantages  claimed  for  the  plan  of  turning  out  to  grass 
were  that  the  horse's  system  and  his  feet  benefited,  and  that  it  was 
cheaper.  Unt  violent  changes  in  the  manner  of  living  cannot  bs 
beneficial,  and,  as  regards  the  feet,  Mr  Goodwin,  veterinary  sur- 
geon to  George  IV.,  said:  "I  have  invariably  observed,  where 
horses  are  turned  out  to  grass  during  the  dry  and  hot  summer 
months,  that,  on  bringing  tliem  up  to  be  put  into  stable  condition, 
their  feet  are  in  a  much  worse  state  than  when  they  went  out,  dried 
up,  and  so  hard  and  brittle  that,  on  the  application  of  a  tool  to 
bring  them  into  a  form  to  receive  a  shoe,  the  horn  breaks  like  a 


fiicce  of  class,  and  all  the  naturally  tough  and  elastic  property  is 
est,  BO  that  it  ' 

Horses  at  grass  are  much  inclined  to  thrush."    As 


requires  some  months  to  remove  its  bad  effects. 


to  the  expense,  the  objection  is  too  trifling  to  be  taken  as  a  set  of 
against  any  real  advantages  the  system  advocated  by  "Nimrod, 
and  now  gcnei-ally  ado2>ted,  may  be  found  to  possess. 

But  in  whatever  way  a  horse  is  summered,  it  is  clear  that  there 
must  bo  a  great  change  from  a  state  of  hard  work  to  one  of  absolute 
rest  and  quiet,  and  this  change  should  not  b*.  the  work  of  a 
moment.  Unless  an  owner  be  particularly  lucky,  some  one  or 
more  of  his  hunters  will  ■generally  show  signs  of  wear  aud  tear 
before  the  end  of  the  season  has  arrived,  and  these  should  be  the 
first  thrown  up.  They  should  be  exercised  daily,  but  their  corn 
should  be  diminished,  and  their  dressing  iu  the  stable  need  not  be 
of  the  same  thorough  kind  as  when  they  were  in  full  work.  After 
about  a  fortnight  of  this  treatment  summering  may  begin  in  its  full 
sense.  The  state  of  the  hoi-ae'a  legs,  aud  the  judgment  of  the 
owner,  will  determine  whether  the  horse  shall  be  exercised  during 
the  summer,  or  left  to  exereise  himself.  In  the  former  case  he 
must  remain  shod,  and  have  his  feet  stopped  two  nights  a  week 
with  damp  tow,  or,  if  there  be  much  tendency  to  fever,  with  tow 
dipped  in  the  best  Stockholm  tar.  Exercise  should  take  place  in  the 
cool  of  the  day,  in  "the  morning  for  choice,  on  soft  ground,  for  about 
an  hour  aud  a  half.  Where  the  horse  is  left  to  exercise  himself,  hs 
should  be  housed  in  a  goo<l-sized  shed  or  box  opening  into  a  straw- 
yard  or  sntall  paddock,  which  should  be  shaded  by  trees  or  build- 
ings, so  that  the  maximum  of  air  can  be  breathed  with  the  minimum 
of  exposure  to  the  sun.  A  horse  thus  kept  should  have  his  shoes 
removed,  aud,  as  his  feet  cannot  then  be  stopped,  he  should  stand 
once  or  twice  a  week,  for  an  hour  at  a  time,  on  wet  clay. 

The  constitution  of  each  particular  horse  should  be  taken  into 
account  in  deciding  how  he  shall  be  fed  during  the  summer  months. 
The  aim  to  be  kept  in  view  is  to  maiutain  the  strength,  but  not  to 
engender  fever, — to  let  the  system  down  as  it  were,  but  not  to  undo 
all  that  has  been  done  during  the  hunting  season  to  a  greater  extent 
than  may  be  found  necessary.  As  a  general  rule,  three  feeds  of  osts 
a  day  (the  feeds  being  rather  smaller  than  those  git'en  during  work) 
will  be  sufficient;  beans  should  be  eschewed,  but  8  or  9  lb  of  hay 
may  bo  given.  Green  food  should  be  given  with  caution,  say  twice 
or  thrice  a  week,  to  assist  in  maintaining  a  healthy  action  of  the 
bowels. 

The  getting  the  horse'  into  condition  again  for  the  ensuing  season 
should  be  accomplished  gradually,  and  all  violent  exertion  should 
be  avoided.  About  the  beginning  of  August  the  shoes  should  be 
put  on  the  unshod  horse,  and  he  should  have  an  hour's  walking 
exercise  daily  for  about  a  week,  when  the  time  may  be  extended  by 
degrees.  The  horse  that  has  been  exercised  all  the  summer  will 
need  no  special  attention  until  the  beginning  of  September,  about 
which  time  all  the  heroes  should  have  slow  trotting  exercise  twice 
a  week  on  soft,  but  not  deep,  ground.  During  October  cantering 
may  be  indulged  in  twice  a  week,  but  plenty  of  walking  exercise 
should  form  part  of  every  day's  work.  The  quantity  of  oats  given 
should  of  course  he  increased  a.s  the  work  gets  stronger,  until, 
before  the  commencement  of  the  hunting  season,  the  full  quantity 
is  reverted  to. 

It  is  of  course  the  groom's  duty  to  get  a  hunter  into  condition, 
and  to  apply  the  proper  treatment  on  his  return  to  the  stable,  when 
tired  by  the  day's  work;  but  during  the  day  the  horse  will  be  under 
the  care  of  the  rider,  and  carelessness  or  want  of  judgment  on  his 
part  may  occasion  injuries  not  to  be  overcome  by  any  known  system 
of  stable  management     As  soou  aa  the  houuds  leave  off,  the  rider. 
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if  more  than  a  mile  or  two  from  liomo,  or  if  tlia  day  Iim  been  at  all 
severe,  should  get  his  horse  some  gruel  at  the  nearest  inn  or  cot- 
tage, or,  faiUng  gruel,  a  little  tepid  water,  with  or  without  a 
handful  or  two  of  flour  stirred  into  it  A  horse's  stoninoli  is  small 
in  proportion  to  the  size  of  his  body;  he  should  not  therefore  bo 
kept  without  sustenance  of  some  sort  longer  than  is  necessary. 
Should  the  animal  show  signs  of  great  distress,  he  sliould  be  got 
into  the  first  stable  that  is  reached,  or  if  there  is  not  one  handy 
into  a  shed,  and  the  more  airy  it  is  the  better.  The  bead  and  ler-s 
should  be  well  rubbed ;  clothing  should  be  put  on  the  body,  and  a 
cordial  of  some  sort  administered  as  quickly  as  possible, — sherry, 
spirits,  or  beer  will  do  ■  and  a  veterinary  surgeon  should  be  sent 
for  at  once. 

When  the  hunter  returns  to  his  own  stable,  ho  should  first  have 
his  pail  of  warm  gniel  and  linseed  made  according  to  the  receipt 
given  above;  and  after  he  is  dressed,  it  will  only  bo  necessary  to  see 
whether  he  feeds  as  usual.  If  ho  does  not,  water  with  the  chill  off 
may  be  given  to  him.  Should  he  be  merely  fatigued,  a  night's  rest 
in  an  airy  bo.'C  will  soon  restore  him;  and  here  it  may  he  observed 
that  ell  stables  should  include  at  least  one  loose  box  for  the  recep- 
tion of  a  horse  returning  from  hunting;  rest  cannot  bo  so  satisfac- 
torily taken  in  a  stall. 
tt«at-  The  treatment  of  horees'  legs  is  a  most  important  part  of  stable 

fflient  or  management,  and  one  which  is  but  too  often  imperfectly  understood 
tones'  by  men  who,  though  nothing  but  strappers,  call  themselves  grooms. 
Uigs.  In  many  stables  it  is  the  custom  to  wash  tho  feet  and  legs  of 
horses  returning  from  work,  but  the  practice  is  calculated  to  pro- 
duce cracked  heels,  a  state  of  things  which  often  result-  also  from  a 
too  frequent  use  of  wet  linen  bandages.  The  better  plan  is  to  forbid 
the  use  of  water  above  the  hoof;  and,  as  soon  as  the  hunter  coincs 
in,  some  rough  serge  bandages  (kept  for  the  purpose)  should  ba  pat 
loosely  on  his  legs.  These  may  be  removed  after  the  rest  of  his  ■ 
body  nas  been  dressed,  when  tho  legs  will  be  found  quite  dry,  and 
the  mud  will  crumble  off  like  sand,  while  half  the  labour  that 
would  have  been  needed  to  dry  the  washed  legs  will  suffice  to  brush 
every  particle  of  grit  from  the  hair  and  skin.  The  logs  should 
then  be  well  hand-rubbed,  and  the  ordinary  bandages  may  be  put 
on  for  about  four  hours;  on  their  removal  moro  hand-i-ubbing 
should  take  place.  A  constant  use  of  bandages  is  to  be  deprecated, 
unless  it  is  ordered  for  some  particular  purpose  by  tho  veterinary 
surgeon. 

The  reader  has  been  already  warned  against  being  his  own  vete- 
rinary surgeon;  but  there  are  certain  minor  casualties  to  which 
every  horse  is  liable,  and  which  an  average  groom  should  know  how 
to  treat     A  very  common  causa  of  a  hunter  being  laid  un  is  a  blow 


on  tho  leg,  which  may  be  either  on  the  skin  or  on  the  siuew.  If  on 
the  skin,  the  log  should  bo  bathed  with  hot  vinegar  and  water,  in 
equal  proportions,  three  or  four  times  a  day  A  blow  on  the  bone 
often  causes  a  bony  enlargement,  but  beyond  constituting  a  blemish 
IS  of  no  importance.  A  blow  on  the  sinew  is  generally  the  cause  of 
a  long  period  of  lameness,  and  firing  may  be  needed.  If  the  blow 
be  only  a  slight  one,  bathing  in  cold  water  is  the  best  thing  that 
can  be  done. 

Cutting  is  sometimes  tne  result  of  malformation  of  the  legs,  and 
sometimes  the  result  of  fatigue,  for  some  horses  will  now  and'then 
brush  themselves  after  a  long  and  tiring  day,  who  never  do  so  in 
going  to  cover.     A  boot  and  change  of  shoeing  must  be  resorted  to. 

Corns  are  to  bo  laid  at  the  door  of  the  shoeing  smith.  Thej 
arise  from  the  shoe  being  too  tight,  or  from  its  being  nailed  toe 
near  the  heel.  A  careful  groom  should  superintend  the  shoeing, 
and  should  instruct  the  smith  to  pare  the  sole  at  tho  seat  of  thf 
corn,  and  to  take  care  that  tho  new  shoes  do  not  press  upon  the 
sole.  The  solo  must  be  kept  well  pared  and  dressed  with  uir. 
Should  the  corns  be  so  bad  as  to  suppurate,  hot  linseed  meal  poultices 
should  be  applied,  and  work  disjwnsed  with. 

Thrush  is  a  diseased  state  of  the  frog,  caused,  in  most  instances, 
by  the  feet  being  neglected  in  the  stable.  The  diseased  parts 
should  be  cut  away,  ani  the  openings  in  the  hoof  stopped  with  tow 
dipped  in  tar. 

Cracked  heels  generally  owe  their  existence  to  the  legs  having  Cracked 
been  left  wet  after  washing.  In  the  early  stages  cut  the  liair  from  heel* 
the  sore  part,  wash  with  warm  water,  dry,  and  apply  glycerin 
lotion.  If  riling  or  driving  a  horse  with  cracked  heels,  never  allow 
the  sores  to  le  rubbed  with  grease  before  starting,  as  the  dust  or 
dill  will  cling  to  thii,  and  by  getting  into  the  sore  make  it  worse 
than  ever. 

An   over-reach  is  a  not   nncommcn  occurrence  in  the  nunting  Over- 
field.     An  old  piece  of  linen,  folded  three  or  four  times,  should  be  reach. 
soaked  in  water  and  fastened  on  the  place,  and  a  piece  of  oiled  silk 
should  be  kept  on  over  tho  linen  to  prevent  evaporation. 

Soro  backs  aro  very  troublesome  to  get  rid  of,  and  would  not  Sore 
happen  so  often  as  they  do  were  more  attention  paid  to  the  back, 
fitting  of  tho  saddle  and  the  way  it  is  stuffed.  Most  saddlers  put 
too  little  stuffing  in  a  saddle,  and  so  after  it  is  used  a  few  times  tho 
inside  becomes  hard.  When  tho  skin  is  found  to  bo  rubbed,  use 
the  wet  linen  and  oiled  silk  as  for  an  over-reach,  and  afterwards 
chloride  of  zinc  lotion. 

Fever  in  the  feet  is  generally  the  result  of  too  much  knocking  Fever  u.' 
about  on  hard  roads.     Directly  lameness  appears,  take  off  the  shoe  feet, 
and  place  the  foot  in  cold  water,  putting  on  a  poultice  at  night 


PAKT  ni.— HORSEMANSHIP. 


Horses  being  ridden  for  eeveral  distinct  purposes,  viz., 
in  the  cavalry  service,  for  hunting,  racing,  steeple-chasing, 
on  the  road,  and  in  the  school,  there  are  separate  styles  of 
horsemanship  adapted  to  each  purpose,  and  a  rider  excelling 
in  one  is  not  of  necessity  a  proficient  in  the  others ;  io  fact 
few  persons,  if  any,  are  equally  good,  for  instance,  at  military 
or  manege  riding  and  at  steeple-chasing. 

The  first  step  in  horsemanship  is  to  mcunt  a  horse  ;  out 
foi  tho  performance  of  this  apparently  simple  feat  no  fixed 
rule  can  be  laid  down  for  the  guidance  of  the  civilian. 
Having  taken  up  the  reins,  the  rider  should  stand  at  his 
horse's  near  shoulder  facing  towards  the  tail,  and  in  that 
position  hold  the  stirrup  with  his  right  hand  for  the 
reception  o{  his  left  foot  By  standing  at  the  shoulder 
the  rider  is  out  of  harm's  way  in  the  event  of  the 
horse  kicking  while  he  mounts.  It  is  perfectly  easy  to 
carry  out  these  directions  when  the  man  and  horse  are 
both  of  middle  height ;  but  it  is  simply  impossible  for  a 
short  man  to  mount  a  horse  of  16  hands  high  in  such  a 
manner,  he  must  risk  the  kick  and  stand  where  he  can 
reach  the  stirrup — behind  it.  Having  gained  the  saddle, 
the  necessity  arises  for  seat  and  hands.  The  fact  that  the 
seat  of  a  civilian  rider  must  vary  to  some  extent  according 
to  the  size  and  shape  of  the  animal  upon  which  he  finds 
himself,  does  not  preclude  certain  principles  from  applying 
in  the  formation  of  it,  and  it  is  towards  tjie  proper  under- 
standing of  these  principles,  and  the  adoption  of  the  right 
position  of  the  legs  and  body,  that  good  instruction  is 
desirable  at  the  outset 

The  great  desideratum  in  a  seal  on  horseback  is  that  it 


should  be  firm,  and  this  for  two  reasona  In  the  first  place, 
a  rider  with  an  insecure  seat  is  apt  to  be  throwi:  by  any 
unexpected  movement?  the  horse  may  make,  such  as  a  slight 
stumble,  or  shying  ;  and  secondly,  without  a  firm  seat,  the 
acquirement  of  good  hands  is  well  nigh  hopeless,  because, 
when  the  balance  is  once  disturbed,  the  rider  will  have  to 
depend  on  something  else  for  the  maintenance  of  his  seat, 
and  this  other  means  of  support  will  generally  take  the 
shape  of  "  riding  the  bridle,"  a  practice  as  much  opposed 
to  good  horsemanship  as  it  is  injurious  to  the  horse's  mouth. 
Having  gained  the  saddle,  the  rider  should  seat  himself 
iu  the  middle  of  it,  at.d  should  never  allow  any  part  of  his 
person  to  overlap  the  cantle,  as  is  but  too  often  seen. 
Many  rules  are  given  for  adjusting  the  stirrups  to  the 
proper  length  before  mounting,  but  in  practice  they  are 
not  to  be  depended  upon, — first,  because  all  men  aro  not 
made  in  quite  tho  same  proportions ;  secondly,  where  two 
men  are  of  equal  height,  the  rnan  with  the  thicker  and 
rounder  legs  will  require  a  shorter  stirrup  than  the  one 
with  lean  and  flat  legs ;  and  thirdly,  men  of  any  build  will 
need  a  shorter  stirrup  on  a  wide  horse  than  on  a  narrow 
one,  besides  which,  if  a  horse  pulls  at  all,  another  hole  or 
two  will  give  the  rider  additional  power  over  his  animal 
The  proper  length  of  stirrup,  then,  cannot  be  satisfactorily 
ascertained  till  the  rider  is  mounted.  Sitting  well  in  the 
middle  of  the  saddle,  the  thighs  being  turned  in,  and  the 
heels  drawn  somewhat  back,  the  stirrup  leathers  may  be 
let  out  or  taken  up  until  tho  tread  of  the  stirrup  ia  on  a 
level  with  the  inner  ankle  bone,  and  at  this  length,  when 
the  rider  stands  up,  his  fork  will  cle.ir  the  pommel  of  the 
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saddle  by  about  3  incb  s.  For  maintaining  his  scat  the 
■horseman  sbou!J  flc2Jcnd  upon  his  thighs  and  knees,  and 
uot  upon  the  kneo  and  calf  only ;  it  times,  of  couisc,  when 
on  a  restive  horse,  every  available  muscle  may  have  to  bo 
brought  into  play,  but  the  proper  rule  is  as  stated.  Some 
people  say  they  ride  by  balance  only,  and  others  that  they 
ride  by  grip;  a  proper  seot  should  bo  an  admixture  of  the 
two  :  a  man  riding  by  balance  only  is  sure  to  h"  kicked  off, 
while  to  grip  with  all  one's  might  during  an  nour's  ride  is 
to  undertake  as  much  exertion  as  should  last  for  a  whole 
di.y.  The  position  of  the  foot  exercises  some  influence  on 
tl  e  security  of  the  seat;  at  one  time  it  was  thought  proper 
to  turn  the  toes  in  and  depress  the  heel,  a  posture  that 
tended  to  dimir'sh  the  grip  of  the  thighs,  but  now  the  toe 
should  be  turned  a  little  outward,  and  but  very  little 
upward.  A  good  seat  on  a  horso  should  not  ba  strong 
merely ;  it  should  be  as  graceful  as  the  make  and  shape  of 
horse  and  rider  allow ;  but  it  should  not  be  a  stiff,  stuck-up 
Beat,  which  is  never  graceful,  because  it  is  not  natural. 
Above  the  loins  the  body  should  be  loose,  so  as  readily  to 
adapt  itself  to  every  motion  of  the  horse  ;  but  it  should  be 
upright,  for  if  the  rider  lean  forward  in  his  saddle,  a  false 
step  on  the  part  of  the  horse  is  very  apt  to  send  him  flying 
over  its  head.  The  position  of  the  hands  has  a'great  deal 
to  do  with  the  seat,  but  the  hands  and  the  reins  will  bo 
treated  of  presently. 

Beginner?  are  often  advised  to  learn  to  ride  without 
stirrups ;  if  they  do,  they  should  have  no  saddle  either,  for 
riding  in  a  saddle  without  stirrups  is  likely  to  produce 
rupture.  The  soundness  of  this  advice,  however,  may  be 
questioned,  because,  although  riding  without  stirrups  will 
undoubtedly  tend  to  a  firm  seat,  it  will  not  be  one  of  the 
same  sort  as  when  stirrups  are  used ;  there  must  therefore 
be  a  process  of  learning  and  unlearning.  The  better  plan 
is  to  practice  both  ways  concurrently.  Thus  let  the  pupil 
be  properly  placed  in  a  saddle  with  stirrups,  and  when  he 
has  ridden  half  an  hour  let  a  cloth  be  substituted  for  the 
saddle  for  about  ten  minutes,  care  being  taken  to  observe 
the  rules  already  laid  down  for  the  position  of  the  legs ;  in 
this  way  the  proper  scat  will  be  strengthened,  instead  of  a 
new  one  being  formed. 

The  proper  adjustment  of  the  reins  is  the  next  thing  to 
btf  attended  to,  and  as  the  management  of  these  depends 
so  much  upon  the  seat  being  firm  and  independent  of  the 
bridle,  the  acquisition  of  a  firm  seat  is  certainly  half  way 
towards  the  acquirement  of  good  hands.  Assuming  a 
single  rein  snaffle  to  be  the  bridle  used,  the  second,  third, 
and  fourth  fingers  of  the  left  hand  should  be  inserted  be- 
tween the  reins,  which  should  bo  drawn  up  gently  with  the 
right  hand  until  the  rider  feels  that  he  has  got  an  equal 
hold  of  his  horse's  mouth  on  both  sides,  and  with  just  so 
much  pressure  that  the  slightest  movement  of  the  left  or 
right  rein  would  cause  him  to  turn  to  the  left  or  right 
respectively ;  the  fore  and  middle  fingers  of  the  right 
hand  should  then  take  hold  of  the  right  rein,  which  may 
be  drawn  out  from  the  left  hand  so  as  to  enable  the  hands 
to  be  held  aboiit  4  or  5  inches  apart.  The  arms  from  the 
shoulder  to  the  elbow  should  hang  naturally  close  to  the 
aides,  and  the  arms  from  elbow  to  wrist  should  be  about 
parallel  to  the  ground,  the  wrist  being  kept  loose,  so  as  to 
yield  gently  with  every  motion  of  the  horse.  The  rider 
sitting  iu  the  position  described,  square  to'tho  front,  with 
his  shoulders  well  back,  will  bo  riding  with  fairly  long 
reins,  one  of  the  secrets  of  good  hands  ;  if  he  stoop  forward 
and  carry  his  bridle  hand  at  some  distance  in  front  of  his 
bjdy,  so  as  to  take  a  short  hold  of  his  horse's  head,  seat 
and  hands  will  both  be  bad. 

AVnen  a  double  reined  bridle  is  used,  the' third  finger  of 
the  left  hand  should  be  first  inserted  between  the  snaffle 
reins,  and  then  the  little,  third,  and  second  fingers  should 


bo  between  the  curb  reins,  the  two  outside  reins  will  then 
bo  the  curb,  and  the  two  inside  ones  the  snaffle.  In  this 
manner  of  holding  the  reins  the  snaffle  is  not  bo  likely  to 
slip,  while  the  curb  can  be  easily  slackened  or  drawn  tighter. 
As  military  riders  invariably  use  the  curb  only,  the  pcsition 
of  snaffle  and  curb  as  just  explained  is  revened  in  tho 
cavalry  service. 

When  the  horse  is  iu  motion,  the  hands  should  not  be 
kept  iu  one  spot,  so  as  to  act  like  the  peg  on  the  pad  of  a 
harne.=3  horso  to  which  tho  bearing  rein  is  fastened,  as  the 
mouth  would  thereby  become  dead,  and  the  horse  would 
lean  unpleasantly  on  the  bit ;  but  the  rider  should  give  and 
take,  so  that  while  the  pressure  is  not  stronger  at  one 
moment  than  at  another  (unless  there  bo  a  reason  for  it), 
yet,  on  tho  other  hand,  the  hold  should  never  be  entirely 
relaxed. 

,In  order  to  encourage  the  horse  to  walk,  the  head  must  Wgiv 
not  be  confined,  but  the  light  feeling  on  the  horse's  mouth  ing. 
must  be  kept  up.'    Should  the  horse  break  into  that  uncom- 
fortable pace,  a  jog  trot,  which,  by  the  way,  a  well-broken 
hack    should   not   do,  never   snatch    at   his    mouth,    but 
restrain  him  gently.     To  trot  press  the  legs  to  the  saddle, 
raise  the  bridle  hand  a  little,  and  urge  him  if  necessary 
with  the  voice.     The  rising  to  the  trot  should  be  performed 
easily ;  the  legs  must  not  swing  backwards  and  forwards,  nor 
should  the  hands  be  jerked  up  and  down,  while  tho  action 
of  the  rider  should  be  in  perfect  time  with  the  motion  of 
the  horse,  or  a  passer  by  may  remark  that  the  horseman  is 
riding  faster  than  his  horse.     To  start  in  the  canter  take  up  Canter 
tho  curb  rein  a  little  and  turn  the  horse's  head  slightly  to 
the  right,  at  the  same  time  pressing  the  left  leg  behind 
the  saddle,  the  horse  will  then  lead  iwith  the  oEf  fore  leg. 
which  is  generally  preferred  under  ordinar)'  circumstances ; 
but  a  well-broken  hack  should  be  taught  to  lead  wjth  either, 
and  if  he  be  cantered  in  a  circle  to  the  left  he  must  lead 
with  the  near  leg,  as  otherwise  an  ugly  fall  is  likely  to  result 
from  the  leg  being  crossed.     Galloping  is  a  pace  not  gene-  Gallop' 
rally  indulged  in  by  hack  riders ;  when,  it  is,  the  hands  ins- 
should  be  >  kept  low,  the  body  thrown  back,  and  an  extra, 
grip  taken,  as  .nearly  all  horses  pull  more  or  less    wheii 
extended. 

Hitherto,  only  road  or  park  riding  has  been  considered, 
and,,  with  wise  people,  hacking  (except  hacking  to  cover, 
or  in^  the  performance  of  a  journey  against  time)  means 
progressing  at  a  strictly  moderate  pace — for  the  sake  of  their 
horse,  if  for  no  other  reason. 

Beginners  of  all  ages  are  strongly  advised  to  undergo  Riding 
proper  instruction  when  commencing  to  learn  to  ride.  The  le»^D» 
few  directions  already  given  may  serve  to  remind  a  person 
what  to  avoid,  but  an  hour's  teaching  is  worth  volumes  of 
theory.  The  instructor  should,  however,  be  a  practical  and 
well-taught  horseman  himoclf ;  to  be  this  it  matters  not 
whether  he  be  a  professional  riding-master  or  not.  When 
cuco  tho  proper  place  for  the  legs  and  hands  is  pointed 
out,  and  the  proper  way  of  handling  a  horse  and  sitting 
in  the  walk,  trot,  and  canter, — when,  iu  short,  a  person 
has  been  put  in  the  way  of  becoming  a  fair  road  rider,  he 
has  made  some  progress  towards  being  a  hunting  man. 
But  if,  on  the  other  hand,  first  principles  are  disregarded, 
and  a  rider  believes  in  the  system  of  "  it  doesn't  matter 
how  you  ride  so  long  as  you  only  stick  on  "  it  will  be, 
a  long  while  before  ho  reaches  his  own  standard,  except 
with  the  comparatively  few  men  who  seem  to  have  been 
intended  by  nature  for  horsemen.  Few  self-taught  riders 
attain  to  anything  like  excellence ;  they  may  ride  quiet 
horses  with  fair  success,  and  even  in  hunting,  if  possessed 
of  plenty  of  courage,  and  mounted  on  a  bold  and  not  too 
tender-mouthed  horse,  they  may  keep  a  good  place,  but 
horscmoa  in  the  proper  eense  of  the  word  they  never  will 
bo. 
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Now,  assuming  tlio  beginner  to  have  acquired  some  pro- 
ficiency in  riding,  and  to  liave  had  a  little  practice  over 
the  leaping  bar,  he  may  be  desirous  of  making  his  first 
appearance  with  hounds,  and  the  question  then  arises  how 
is  the  hacking-seat  to  be  exchanged  for  the  hunting  one,  of 
which  he  will  probably  have  heard  a  great  deal,  apd  have 
seen  some  very  extraordinary  specimens. 

For  practical  purposes  the  chief  difference  between  a 
park  seat  and  a  hunting  one  consists  in  the  substitution  of 
boots  and  breeches  for  trousers,  and  the  shortening  of  the 
stirrups  some  two  or  three  holes.  Kext  to  that  of  a  jockey, 
the  seat  of  the  hunting  man  is  the  most  important  of  any 
connected  with  amusement ;  he  must  sit  firm,  so  as  not  to  be 
thrown  off  when  his  horse  leaps,  or  makes  a  slight  mistake, 
technically  called  "pecking,"  on  landing  after  jumping  a 
fence,  and  so  as  to  be  able  to  handle  his  horse  delicately 
under  all  circumstances,  and  to  make  as  much  of  him  as 
possible.  As  with  road  riding,  so  with  hunting,  the  actual 
length  of  the  stirrups  will  depend  a  good  deal  upon  the 
form  and  action  of  the  horse,  but  the  nature  of  the  animal 
and  the  peculiarities  of  the  country  ridden  over  will  also 
have  something  to  do  with  their  adjustment.  A  puller  will 
compel  the  rider  to  pull  up  his  leathers  one  or  perhaps  two 
extra  holes — a  course  that  may  also  be  rendered  necessary 
in  a  hilly  country,  for,  in  going  down  hill,  the  stirrups,  if 
kept  at  the  ordinary  length,  will  generally  feel  a  great  deal 
too  long.  The  rider's  body  must  be  kept  close  to  the  saddle 
in  leaping,  for  if  he  were  jerked  up,  the  weight  of  say  only  a 
10-stone  man  coming  down  on  the  horse  a  couple  of  seconds 
after  he  has  negotiated  a  large  fence  is  sufiicient  to  throw 
him  down.'  Nothing  but  actual  practice  with  hounds  can 
teach  a  man  the  kind  of  horsemanship  required  for  hunting 
where  land  of  all  kinds  has  to  be  ridden  over,  and  obstacles 
of  various  sorts,  natural  and  artificial,  have  to  be  encoun- 
tered. 

Considerable  progress  may,  as  aH-eady  stated,  be  made 
in  seat  and  hands  within  the  four  walls  of  a  good  riding 
school,  but  as  the  art  of  warfare  must  be  learned  on  active 
service,  and  not  on  the  parade  ground,  so  nothing  but  actual 
practice  in  the  hunting  field  will  teach  a  man  that  kind  of 
horsemanship  adapted  to  the  ever-varying  conditions  and 
different  situations  to  be  met  with  in  a  single  day's  hunting. 
For  example,  the  ground  gone  over  is  not  always  the  level 
springy  turf  of  the  race-course ;  it  is  up  hill  and  down  dale, 
across  ridge  and  furrow,  over  ground  studded  with  ant-hills 
(which,  unlike  inole-hill3,are  often  very  hard),  over  ploughed 
lands,  and  in  boggy  countries.  Now  each  of  these  varieties 
requires  a  different  method  of  riding  over,  and  nearly  every 
horse  will  require  different  handling  under  similar  circum- 
stances ;  some  can  go  well  through  the  dirt,  while  others 
can  only  go  on  the  top  of  the  ground ;  some  will  require 
revising  at  their  fences,  jphile  others  will  want  quieting. 
Oood  It  wUl  therefore  be  seen  that  much  depends  on  the  rider 
handB.  having  good  .hands.  This  qualification,  though  generally 
understood,  is  very  difficult  to  define.  A  rider  with  good 
hands  never  depends  upon  his  reins  for  retaining  his  seat ; 
nor  does  he  pull  at  the  horse's  mouth  so  as  to  make  him 
afraid  to  go  up  to  his  bit ;  nor  again  does  he  ever  use  any 
more  force  than  is  necessary  for  the  accomplishment  of  "what 
he  desires  to  perform.  But  besi(^es  all  this,  there  is  an 
unaccountable  something  about  the  man  with  good  hands 
that  cannot  be  described.  Pullers  appear  to-  renounce 
pulling,  refusers  take  to  jumping,  and  clumsy  horses  appear 
nearly  as  handy  as  a  trick  horse  in  a  circus.  Though 
"  hand^ "  can  to  a  great  extent  be  acquired  by  care  and 
practice,  yet  in-the  highest  form  it  is  a  gift  like  the  "  hand 
for  CTOst "  which  is  denied  to  many  cooks  and  cannot  be 
learned. 

There  are  different  kinds  of  "  fences,"  as  all  obstacles  are 
generically  called.   First,  thereistimber,  such  asgates,  stiles, 


and  rails ;  the  first  two  are,  nine  times  out  of  ten,  awkward 
jumps,  as  the  take  off  is  either  poached  by  cattle,  or  else 
is  on  the  ascent  or  descent  Hedges  vary  according  to 
the  custom  of  the  country  in  which  they  are  found  :  they 
either  grow  in  the  soil  of  the  field,  and  are  protected  by 
a  ditch  on  one  side,  or  are  planted  on  a  bank  with  a 
ditch  on  one  side  or  sometimes  on  botL  The  rider  may 
here  be  reminded  that  if  a  bank  is  high  and  the  ditch  before 
it  but  small,  there  is  prstty  certain  to  bo  another  ditch  on 
the  far  side,  for  the  bank  is  made  by  throwing  up  the  earth 
taken  from  the  ditches.  Then  again  there  are  the  large 
banks  found  in  Wales,  Devon,  and  Cornwall  Lastly  come 
water  jumps,  which  are  met  with  in  two  forms  :  the  water 
is  either  within  an  inch  or  two  of  the  top  of  the  bank,  so 
as  to  be  about  on  a  level  with  the  field  tiirough  which  it 
flows',  or  there  may  be  a  space  of  some  6  or  7  feet  from  the 
bank  to  the  water.  For  the  successful  negotiation  of  brooka 
a  bold  horse  is  required,  ridden  by  a  bold  man.  Ko  fence 
that  is  ever  encountered  stops  such  a  largo  proportion  of 
the  field  as  water ;  even  a  clear  G  feet  of  it  will  prove  a 
hindrance  to  some,  while  anything  over  10  or  1 2  feet  will 
in  general  be  crossed  only  by  a  very  few.  Some  horses, 
good  performers  over  any  other  description  of  fence,  wUl 
not  jump  water  under  any  circumstances ;  while  the 
chance  of  a  ducking  deters  many  from  riding  at  it ;  and, 
however  bold  the  horse  may  be,  he  will  soon  refuse  water 
if  his  rider  be  perpetually  in  two  minds  when  approaching 
a  brook. 

The  pace  at  which  a  hunter  should  be  ridden  at  his 
fences  depends  upon  the  nature  of  the  fence  itself,  and  the 
peculiarities  of  each  individual  horse.  With  some  very 
good  jumpers — they  can  hardly  be  called  good  hunters — 
to  steady  them  is  to  bid  for  a  fall,  while  with  some  very 
clever  hunters  to  hurry  them  is  to,  bring  them  to  grief. 
With  ordinary  horses,  howe\»^r,  it  is  a  good  general  rule 
to  ride  at  fences  of  all,descriptions  as  slowly  as  the  nature 
of  the  obstacle  admits.  In  grass  countries,  where  "  flying 
fences  "  are  found,  the  rate  of  speed  must  of  necessity  be 
quicker  than  when  about  to  take  a  Devonshiie  bank  of 
some  7  feet  high,  but  even  at  a  flying  fence  the  rider 
should  steady  his  horse  so  as  to  contrict  the  length  of  his 
stride,  in  order  that  he  may  measure  the  distance  for  taking 
off  with  greater  accuracy.  Flying  fences  consist  of  a  hedge 
with  or  without  a  post  and  rail,  and  with  or  without  a  ditch 
on  one  or  both  sides ;  consequently  a  horse  has  to  jump  both 
high  and  wide  to  clear  them.  But  in  jumping  a  gate,  or 
a  flight  of  rails,  as  ordinarily  situated,  there  is  no  width  to 
be  covered,  and  to  make  a  horse  go  through  the  exertion 
of  jumping  both  high  and  wide  when  he  need  only  do  one 
is  to  waste  his  power,  added  to  which  to  ride  fast  at  timber, 
unless  very  low  with  a  ditch  on  the  landing  side,  is  highly 
dangerous. 

All  hedges  on  banks,  banks,  and  doubles  must  be  ridden 
at  slowly ;  they  are  usually  of  such  a  size  as  to  make  flying 
them  impossible,  or  at  least  undesirable.  Horses  jump  them 
on  and  off,  and  in  taking  them  at  a  moderate  pace  there 
is  a  chance  of  stopping  on  the  top  and  choosing  a  better 
place  to  jump  from,  or,  if  needs  be,  of  returning  and 
taking  the  fence  at  another  place.  Cramped  places  wijl 
have  to  be  jumped  from  a  walk  or  even  at  a  stand;  for 
instance,  a  tree  may  be  in  a  line  with  and  close  to  the  only 
practicable  place  in  a  fence ;  it  then  becomes  necessary  to 
go  round  the  tree  before  a  run  at  the  place  can  be  managed. 
So,  too,  with  places  that  have  to  be  crawM  over  between 
trees,  or  with  dykes  to  be  crawled  down. 

In  jumping  a"  ordinary  hedge  or  ditch  at  moderate  speed, 
there  is  of  course  a  monie"'-  "f  time  during  which  the  horse 
is  on  his  hind  legs,  and  in  theory  the  rider  should  then  lean 
forward,  but,  in  practice,  this  position  is  so  uuumentai^J.  ond 
the  lash  out  of  the  hind  legs  in  the  spring  is  so  powerful* 
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that  it  is  best  not  to  lean  forward  at  all,  because  of  tho 
diffloulty,  if  not  impossibility,  of  getting  back  in  timo 
for  the  reverse  movement,  when  tlie  rider  should  be  pro- 
paring  to  render  the  horse  some  assistance  with  tho  bridle 
as  his  feet  touch  the  ground. 

Water,  as  was  said  beforp,  stops  a  field  more  than  any 
other  kind  of  fence,  because,  so  far  as  the  rider  is  concerned, 
a  xtraia  to  the  horse's  "back  or  a  bad  over-reach  is  likely  to 
result,  and  the  contemplation  of  a  ducking  is  not  pleasant 
on  a  cold  day.  Then  as  to  the  horse,  if  he  ever  got  into 
a  brook  when  young,  and  found  any  difficulty  in  getting 
out  again,  it  is  ton  to  one  against  his  ever  taking  kindly  to 
water  afterwards.  When  a  line  of  wiUows  indicates  the 
whereabouts  of  a  brook,  the  horse  should  be  well  collected, 
a  clear  place  selected,  so  far  as  circumstances  allow,  and 
the  paf  6  increased,  though  in  short  strides,  up  to  the  very 
brink.  If  the  hounds  jump  at  the  brook,  even  though  they 
fail  to  clear  it,  the  rider  may  take  it  for  granted  that  at 
that  place  the  leap  is  within  the  capacity  of  any  ordinary 
hunter  in  his  stride;  hence  if,  when  going  at  three  parts 
speed,  a  horse's  feet  come  just  right  to  take  off,  the  mere 
momentum  of  his  body  would  take  him  over  a  place  15 
feet  wide. 
iUdbig  Now  jumping  a  fence  b  one  thing,  and  riding  to  hounds 
«>  is  another ;  a  man  may  be  a  very  good  horseman,  and  yet 

tonndf.  jjQ  ^  ^gj^  Y^^^  jjjjjjj  j(j  hounds.  The  leading  hounds  should 
be  watched,  and  when  they  turu  right  or  left  the  rider 
should  turn  too.  Then  the  choice  of  ground  is  important ; 
.ridge  and  furrow  should  be  taken  diagonally,  or,  if  the  field 
be  entered  towards  either  end,  time  will  lUtlmately  be  saved 
in  going  round  by  the  firmer  ground  at  the  sides.  Ploughed 
land  requires  the  rider's  special  attention ;  an  injudicious 
hurry  over  a  couple  of  deep  fields  has  settled  many  a  good 
hunter  for  the  remainder  of  the  run.  In  jumping  into  a 
ploughed  field  the  fence  should  be  taken  slowly,  and  the 
rider  should  lean  weU  back  in  the  saddle,  because,  lacking 
the  elasticity  of  turf,  a  ploughed  field,  especially  after  rain 
or  a  frost,  will  let  a  horse's  legs  sink  in  deep  on  landing, 
and  if  he  has  been  ridden  at  the  fence  quickly,  the  sudden 
resistance-  offered  by  the  soft  ground  will  inevitably  cause 
ft  falL  When  the  ground  is  deep,  therefore,  tho  rider's 
judgment  will  be  shown  in  avoiding,  where  possible,  large 
flying  fences  into  a  ploughed  field,  and  in  choosing  places 
that  can  be  jumped  quietly. 
'?»co.  Pace  is  a  relative  term ;  when  the'  thoroughbred  is  but 

cantering,  the  underbred  will  be  doing  his  utmost ;  the 
horseman  must  therefore  always  have  an  eye  to  his  horse, 
and  must  be  careful  not  to  press  him  beyond  a  certain  pace, 
unless  of  course  he  means  to  be  satisfied  with  a  short  life 
and  a  merry  ona 
3>8te  The  experience  of  a  single  day's  hunting  will  teach  the 

opening,  novice  that  gates  are  far  oftener  opened  than  jumped  ;  it  is 
therefore  necessary  that  a  hunter  should  bo  handy  at 
opening  them.  Many  accidents  have  arben  from  horses 
rushing  through  a  gateway  directly  tho  latch  is  released, 
or  from  their  jumping  a  gate  at  which  they  have  been 
pulled  up  to  enable  the  rider  to  open  it.  The  horse  should 
be  tasght  to  obey  the  leg  as  well  as  the  hand,  and,  by  a 
slight  pressure  of  the  leg,  should  throw  his  haunches  round 
to  the  left  or  right  as  occasion  may  require. 

Most  writers  on  hunting  aver  that  there  is  an  art  in  fall- 
ing, aud  the  young  sportsman  is  duly  told  to  get  clear  of  his 
horse  as  soon  as  possible.  It  is  not  to  be  denied  that 
the  number  of  accidents  in  the  hunting  field  are  but 
few  considering  the  number  of  falls  that  take  place 
during  the  hunting  season,  bi^t  tho  rarity  of  accidents 
can  hardly  be  ascribed  in  all  seriousness  to  a  proficiency 
in  the  art  of  falling.  In  the  first  place,  ditches  cause  many 
falls,  by  the  horse  dropping  his  hind  legs  into  them ;  that 
is  to  say,  his  progress  is  arrested  while  the  rider  continues 
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in  the  course  his  horse  would  have  taken  had  the  ditch  not 
been  there.  When  tho  hind  legs  aro  dropped  tho  rider 
clutches  instinctively  with  his  hands  and  legs,  and  the 
violence  of  his  fall  is  thereby  broken,  while  in  ninety-uine 
cases  out  of  every  hundred  the  ditch  prevents  tho  horse 
from  rolling  over  the  recumbent  sportsman.  Then  again 
as  to  falls  at  flying  fences  taken  at  a  somewhat  quick  rate, 
it  is  lucky  for  hunting  men  that  under  snch  circumstances 
the  rider  is  in  the  majority  of  instances  thrown  clear  of 
his  horse  independently  of  any  skill  or  effort  of  his 
own.  It  is  only  in  what  may  be  termed  "slow  falls" 
that  the  rider  can  save  himself  by  presence  of  mind  and 
activity.  When  a  horse  slips  into  a  ditch,  or  drops  quietly 
on  to  his  knees  preparatory  to  rolling  on  his  side,  a  practised 
rider  has  time  to  get  clear ;  but  in  falls  over  timber,  or  over 
fences  ridden  at  quickly,  the  freedom  from  accident  must 
in. sober  truth  be  ascribed  to  luck  rather  than  to  good 
judgment 

Saddles  and  bridles  form  no  unimportant  feature  in  the  Ssd'^it.^ 
equestrian  art,  as  well  as  in  the  establishment  of  a  sports-  and 
man.  A  well-made  saddle  and  bridle  make  a  horse  look  ^"^ea 
worth  an  extra  £20,  while  nothing  contributes  more  to 
the  safety  and  comfort  of  a  rider  than  a  well-made  roomy 
saddle.  The  hunting  man  will  be  well  advised  if  he 
patronizes  only  such  establishments  as  make  hunting 
saddles  their  peculiar  study.  Each  horse  should  ha\e  its 
own  saddle,  and  tho  closer  it  fits,  provided  it  does  not  press 
upon  the  withers  or  touch  the  spine,  the  better;  but,  as 
even  the  best  saddlers  are  addicted  to  putting  too  Ifttla 
stuffing  into  them,  the  purchaser  should,  when  ordering, 
stipulate  for  a  liberal  quantity.  The  stirrup  irons  should 
be  moderately  heavy,  and,  if  they  are  for  fuU  grown  men, 
of  the  largest  size  made,  for  the  foot  will  be  all  tho  less 
likely  to  be  caught  iu  the  event  of  a  fall. 

The  selection  of  a  bridle  will  depend  upon  tue  horse's 
mouth  and  upou  the  rider's  hands.  For  hacking  purposes 
a  double  bridle  is  almost  invariably  used,  the  curb  enabling 
tho  rider  to  make  the  horse  appear  to  the  best  advantage  ; 
and,  as  a  general  rule,  a  double  bridle  with  an  easy  curb 
bit  (the  curb  chain  being  protected  by  a  leather  strap)  is 
best  for  hunting  purposes,  as  with  it  the  horse  can  be 
collected  at  his  fences,  and  held  together  in  deep  ground 
better  than  with  the  snaffle  only.  Some  persons  use  nothing 
but  snaffles  on  principle,  and  wiU  submit  to  a  vast  amount 
of  discomfort  rather  than  call  in  the  aid  of  a  curb ;  but 
there  are  not  five  perfect  snaffle-bridle  hunters  out  of  a 
hundred,  and  riding  a  horse  in  a  snaffle  is  quite  aaother 
thing  from  riding  a  snafile-bridle  horse.  The  curb,  however, 
should  be  of  no  greater  severity  than  is  absolutely  necessary ; 
pulling  is  far  more  oftsn  caused  by  the  pain  of  a  sharp  bit 
than  by  anything  else  Whatever  bit  be  used,  it  is  useless 
to  keep  up  one  continued  drag  at  the  horse's  mouth,  as  it 
thereby  becomes  callous  and  ceases  to  be  sensitive  to  any 
geiitle  indications.  With  a  puller  the  bit  should  be  kept 
moving  in  the  mouth,  and  a  change  of  bits  is  often  bene- 
ficial, each  pattern  acting  in  a  different  way,  and  taking  a 
horse,  so  to  speak,  by  surprise. 

The  less  whips  and  spurs  are  used  the  better ;  unfinished 
riders  wiU  do  well  to  leave  the  latter  at  home,  for  although 
they  are  very  useful  on  tho  heels  of  a  skilful  person,  an 
unintentional  application  of  them  is  often  attended  with 
disastrous  consequences. 

The  qualities  possessed  by  a  good  jockey,  either  on 
the  flat  or  over  a  country,  fully  bear  out  what  has  been 
said  before  concerning  the  value  of  early  instruction  in 
riding,  and  the  impossibOity  of  the  existence  of  any 
regular  system  of  civilian  horsemanship.  After  having 
been  some  time  in  a  training  stable,  a  lad  is  put  on  a 
quiet  horse  at  exercise ;  his  stirrups  are  adjusted,  and  the 
reins  knotted  for  him  at  a  proper  length.   He  subsequently 
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rides  other  horses,  each  with  some  peculiarity  perhaps,  and, 
io  keep  his  place  in  the  string,  a  slug  must  bo  kept  going, 
and  an  impetuous  one  restrained  ;  they  cannot  'noth  be 
ridden  alike,  but  they  must  both  bo  ridden  as  a  jockey 
should  ride  them.  In  this  way  the  lad  learns  the  principle  of 
holding  a  puller,  getting  pace  out  of  a  lazy  one,  and  leaving 
well  alone  with  a  nicefreebut  temperate  mover;  he  learns 
to  do  everything  in  a  horsemanlike  manner,  and  when  he 
has  raised  himself  to  the  pitch  of  a  "  fashionable  "  jockey, 
he  will  frequently  be  called  upon  to  ride  three  or  four 
horses  a  day  at  race  meetings.  A  jockey  must  therefore, 
more  tlian  any  other  civilian  rider,  have  a  hand  for  all  sorts 


of  horses,  and  in  tho  case  of  two  and  tlirce  year  olds  a  very 
good  hand  it  must  be.  Tlie  same  ability  to  adapt  himself 
to  circumstances  must  be  possessed  by  tho  steeple-chase 
jockey,  who  should  possess  fine  hands  to  enable  him  to 
handle  his  horse  while  going  at  his  fences  at  three-quarter 
speed.  In  most  details  the  nearer  a  hunting  man  approaches 
to  a  sti;eple-chase  jockey  the  better;  but  in  the  matter  of 
the  seat  it  must  bo  remembered  that  a  jockey's  exertions 
last  but  a  few  minutes,  while  none  can  tell  when  the  hunt- 
ing man  may  finish  his  day's  work  ;  the  jockey  can  there- 
fore ride  with  more  absolute  grip  during  his  race  than  the 
rider  to  hounds. 


PART  IV.— HORSE-RACING. 


Probably  the  earliest  instance  of  horse-racing  recorded 
in  literature  occurs  in  //.  xxiii.  2I2-C50,  where  the 
various  incidents  of  the  chariot  race  at  the  funeral  games 
held  in  honour  of  Patroclus  are  detailed  with  much  vivid- 
ness. How  far  such  competitions,  which  bear  in  Homer 
a  semi-religious  character,  may  have  arisen  out  of  tho  not 
unnatural  practice  an  instance  of  which  occurs  earlier  in 
the  same  connexion  (11.  xxiii.  13,  14)  can  only  be  con- 
jectured :  it  is  certain,  however,  that  they  very  soon  came 
to  be  of  national  importance.  According  to  the  ancient 
authorities  the  four-horse  chariot  race  was  introduced  into 
the  Olympic  games  as  early  as  the  23d  Olympiad  ;  to 
this  the  race  with  mounted  horses  was  added  in  the  33d ; 
while  other  variations  (such  as  two-horse  chariot  races, 
mule  races,  loose-horse  races,  special  races  for  under-aged 
horses)  were  admitted  at  a  still  later  period.  Of  the 
training  and  management  of  the  Olympic  race-horse  we 
are  left  in  ignorance  ;  but  it  is  known  that  the  equestrian 
candidates  were  required  to  enter  their  names  and  send 
their  horses  to  Elis  at  least  thirty  days  before  the  cele- 
bration of  the  games  commenced,  and  that  the  charioteers 
and  riders,  whether  owners  or  proxies,  went  through  a  pre- 
scribed course  of  exercise  during  the  intervening  month. 
At  all  the  other  national  games  of  Greece  (Pythian, 
Isthmian,  Nemean),  as  well  as  at  many  of  the  local 
festivals  (the  Athenian  Olympia  and  Panathenaja),  similar 
contests  had  a  prominent  place.  Some  indication  of  the 
extent  to  which  the  passion  for  horse-racing  was  indulged 
in  at  Athens,  for  example,  about  the  time  of  Aristophanes 
maj'  be  obtained  from  the  scene  with  which  The  Clouds 
opens;  while  it  is  a  significant  fact' that  the  Boeotians 
termed  one  of  tho  months  of  their  year,  corresponding  to 
the  Athenian  Hecatomboaon,  Hippodroniius  ("  Horse-race 
month";  see  Plutarch,  Cam.  15).  Details  as  to  the 
chariot-races  and  horse-races  of  the  Greek.s,  and  also  of 
their  imitators  the  Romans,  will  be  found  under  the 
•headings  Circus  and  Games. 

There  is  no  direct  historical  evidence  to  show  that  the 
ancient  Britons  addicted  themselves  to  any  form  of  this 
amusement ;  but  there  ere  indications  that  amgng  some  at 
least  of  the  Germanic  tribes,  from  a  very  early  period, 
horse-racing  was  an  accompaniment  of  their  religious 
cultus.  There  can  be  no  doubt  that  the  Romans  en- 
couraged the  pursuit  in  Britain,  if  they  did  not  introduce 
it ;  traces  of  race-courses  belonging  to  the  period  of  their 
occupation  have  been  frequently  discovered.  The  influ- 
ence of  the  Christian  Church  was  everywhere  at  first 
strongly  against  the  practice.  The  opinion  of  Augustine 
and  other  fathers  of  the  church  with  regard  to  attendance 
at  tho  spectacles,  whether  of  theatre  or  of  circus,  is  well 
known ;  those  who  performed  in  theln  were  rigidly  ex- 
cluded from  church  fellowship,  and  sometimes  even  those 
Who  merely  frequented  them.  Thus  the  first  council  of 
Aries,  in  iti  f'jurth  canon,  declared  that  those  uiembers 


of  the  church  who  drove  chariots  at  the  public  games 
should,  so  long  as  they  continued  in  that  employment,  be 
denied  communion.  (Compare  the  rule  in  the  Ap.  Const., 
viii.  32  ;  ap.  Bingham,  Ant.  Chr.  Church,  xvi.  4,  10.)  In 
many  cases,  however,  the  weight  of  ecclesiastical  authority 
proved  insufiRcient  to  cope  with  the  force  of  old  custom, 
or  with  the  fascination  of  a  sport  the  unchristian  char- 
acter of  which  was  not  very  easily  demonstrable ;  and 
ultimately  in  Germany  and  elsewhere  the  old  local  races 
appear  to  have  been  admitted  to  a  recognized  place  among 
tho  ceremonies  peculiar  to  certain  Christian  festivals. 

The  first  distinct  indication  which  contemporary  history 
affords  of  horse-racing  as  a  sport  occurs  in  the  "  Descrip- 
tion of  the  City  of  London  "  of  ^yilliam  Fitzstephen  (c 
1174).  He  says  that  in  a  certain  "plane  field  without 
one  of  the  gates  (quidam  planus  campus  re  et  nomine — 
Smiihjidd,  quasi  Smoothfield)  every  Friday,  unless  it  be 
one  of  the  more  solemn  festivals,  is  a  noted  show  of  well- 
bred  {nobilium)  horses  exposed  for  sale.  The  earls, 
barons,  and  knights  who  are  resident  in  the  city,  as  well 
as  a  multitude  of  citizens,  flock  thither  either  to  look  on 
or  buy."  After  describing  the  different  varieties  of  horses 
brought  into  the  market,  especially  the  more  valuable 
chargers  {dextrarios  preciosos),  he  says:  "When  a  race  is 
to  be  run  by  such  horses  as  these,  and  perhaps  by  others 
which,  in  like  manner,  according  to  their  breed  are  strong 
for  carriage  and  vigorous  for  the  course,  the  people  raise 
a  shout  and  order  the  common  horses  to  be  withdrawn  to 
another  part  of  the  field.  The  jockeys,  -who  are  boys 
expert  in  the  management  of  horses,  which  they  regulate 
by  means  of  curb  bridles,  sometimes  by  threes  and  some- 
times by  twos,  as  the  match  is  made,  prepare  themselves 
for  the  contest.  Their  chief  aim  is  to  prevent  a  com- 
petitor from  getting  before  them.  The  horses  too,  after 
their  manner,  are  eager  for  the  race  ;  their  limbs  tremble, 
and  impatient  of  delay  they  cannot  stand  still ;  upon  the 
signal  being  given  they  stretch  out  their  limbs,  hurry  on 
the  course,  and  are  borne  along  with  unremitting  speed. 
The  riders,  inspired  with  the  love  of  praise  and  the  hope 
of  victory,  clap  spurs  to  their  flying  horses,  lashing  them 
with  whips,  and  inciting  them  by  their  shduts ''  (see 
Stow's  Translation). 

In  the'  reign  of  Richard  I.  knights  rode  at  Whitsuntide 
on  steeds  and  palfreys  over  a  three-mile  course  for  "  forty 
pounds  of  ready  gold,"  according  to  the  old  romance  of  Sir 
Bevys  of  Haraptor  The  feats  of  the  tilt-yard,  however, 
seem  to  have  surpassed  horse-racing  in  popular  estimation 
at  the  .  period  of  the  <;rusades.  That  the  sport  was  to  some 
extent  indulged  in  by  King  John  is  quite  possible,  aa 
running  horses  are  frequently  mentioned  in  the  register  of 
royal  expenditure  ;  and  we  know  that  Edward  III.  had  a 
number  of  running  horses,  but  it  is  probable  tliev  vvert 
chiefly  used  for  field  sports. 

An  evidtuce    of  the  growing  favour   m  which  horse- 
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Vacing  was  held  as  a  popular  amusomcnt  is  furnishccl 
by  tho  fact  that  public  races  -nere  established  at  Chester 
in  1512.  Kandle  Holme  of  that  city  tells  us  that  to- 
wards the  latter  part  of  Ilonry  YIII's  reign,  on  Shrove 
Tuesday,  the  company  of  saddlers  of  Chester  presented  to 
"  the  drapers  a  wooden  ball  embellished  with  flowers,  and 
placed  upon  the  point  of  a  lance.  This  ceremony  was  per- 
formed in  the  presence  of  the  mayor  at  tho  cross  of  the 
lloody  or  Roodee,  an  open  place  near  the  city ;  but  this 
year  (1510)  the  ball  was  changed  into  a  silver  bell,  valued 
at  three  shillings  and  sixpence  or  more,  to  be  given  to  him 
who  shall  run  best  and  furthest  on  horseback  before  thera 
on  the  same  day.  Shrove  Tuesday;  these  bells  were  denomi- 
nated St  George's  beUs."  In  the  reign  of  Elizabeth  there 
is  evidence  from  the  poems  of  Bishop  Hall  (1597)  that 
racing  was  in  vogue,  though  apparently  not  patronized  by 
the  queen,  or  it  would  no  doubt  have  formed  part  of  the 
pastimes  at  Kenilworth  ;  indeed,  it  seems  then  to  have  gone 
much  out  of  fashion. 

Tho  accession  of  the  Stuarts  opened  up  an  era  of  pro- 
sperity for  the  sport,  for  James  I.,  who,  according  to 
Youatt,  had  encouraged  if  not  established  horse-racing  in 
Scotland,  greatly  patronized  it  in  England  when  he  came 
to  the  throne.  Not  only  did  he  run  races  at  Croydon  and 
Enfield,  but  ho  endeavoured  to  improve  the  breed  of  horses 
by  the  purchase  for  a  high  figure  of  Markham's  Arabian, 
which  little  horse,  however,  was  beaten  in  every  race  ho 
ran. 

In  1607,  according  to  Camden's  Britannia,  races  were  run 
near  York,  the  prize  being  a  little  goldei  beU.  Camden 
also  mentions  as  tho  prize  for  running  horses  in  Gatherley 
Forest  a  little  golden  ball,  which  was  apparently  anterior  to 
the  bell.  In  1609  Mr  Robert  Ambrye,  sometime  sheriff 
of  the  city  of  Chester,  caused  three  silver  bells  to  be  made 
of  good  value,  which  bells  he  appointed  to  be  run  for  with 
horses  on.  St  George's  day  upon  the  Roudee,  the  first  horse 
to  have  the  best  bell  and  the  money  put  in  by  the  horses 
that  ran — in  other  words,  a  sweejistake — tho  bells  to  be' 
returned  that  day  twelvemonth  as  challenge  cups  are  now; 
towards  the  expenses  he  had  an  allowance  from  the  city. 
In  1613  subscription  purses  are  first  mentioned.  Nicholls, 
in  his  Progress  of  James  I.,  makes  mention  of  racing  in 
the  years  1617  and  1619.  Challenge  bells  appear  to  have 
continued  to  be  the  prizes  at  Chester,  according  to  Randle 
Holme  the  younger,  and  Ormerod's  History  of  Chester,  until 
1623  or  1624,  when  Mr  John  Brereton,  mayor  of  Chester, 
altered  the  course  and  caused  the  horses  to  run  five  times 
round  the  Roodee,  the  bell  to  be  of  good  value,  .£8  or  £10, 
and  to  be  a  free  bell  to  be  held  for  ever, — in  other  words. 
a  presentation  and  not  a  challenge  prize. 

During  James's  reign  public  race  meetings  were  estab- 
lished at  Gatherley  or  Garterley,  near  Richmond  in  York- 
shire, at  Croydon  in  Surrey,  and  at  Enfield  Chase,  the  last 
two  being  patronized  by  the  king,  who  not  only  had  races 
at  Epsom  during  his  residence  at  Nonsuch,  but  also  built  a 
house  at  Newmarket  for  the  purpose  of  enjoying  hunting, 
and  no  doubt  racing  too;  as  we  find  a  note  of  there  having 
been  horse-races  at  this  place  as  early  as  1605.  Races  are 
also  recorded  as  having  taken  place  at  Linton  near 
Cambridge,  but  they  were  probably  merely  casual  meetings. 
The  prizes  were  for  the  most  part  silver  or  gold  bells,  whence 
the  phrase  "  bearing  away  the  bell."  The  turf  indeed 
appears  to  have  attracted  a  great  deal  of  notice,  and  the 
systematic  preparation  of  running  horses  was  studied, 
attention  being  paid  to  their  feeding  and  training,  to  the 
instruction  of  jockeys, — although  private  matches  between 
gentlemen  who  rode  their  own  horses  wore  very  common, 
-  and  to  the  adjustment  of  weights,  which  were  usually 
about  10  stone.  The  sport  also  seems  to  have  taken  fiim 
hold  of  the  people,  and  to  have  become  vcrj'  popular. 


The  reign  of  Charles  I.,  which  commenced  in  1625,  saw 
still  more  marked  strides  made,  for  the  king  rot  only 
patronized  tho  racing  nt  Newmarket,  which  wo  know  was 
current  in  1640,  but  thoroughly  established  it  there,  and 
built  a  stand  house  in  1667,  since  which  year  the  races 
have  been  annual.  Mention  is  likewise  made  in  tho  comedy 
of  the  Merry  Beggars,  played  in  1641,  of  races,  both  horse 
and  foot,  in  Hyde  Park,  which  were  patronized  by 
Charles  I.,  who  gave  a  silver  cup,  value  100  guineas,  to 
bo  run  for  instead  of  bells.  Butcher,  in  his  survey  of  the 
town  of  Stamford  (1646),  also  says  that  a  race  was  annually 
run  in  that  town  for  a  silver  and  gilt  cup  and  cover,  of  the 
value  of  £1  or  £8,  provided  by  the  care  of  the  aldermen 
for  the  time  being  out  of  the  interest  of  a  stock  formerly 
made  by  the  nobility  and  gentry  of  the  neighbourhood. 

In  1648  Clarendon  tells  us  that  a  meeting  of  Royalists 
was  held  at  Banstead  Downs,  as  Epsom  Downs  were  then 
called,  "under  the  pretence  of  a  horse-race,"  so  that  horse- 
racing  at  Epsom  was  not  unknown  early  in  the  17tU 
century;  Pepys,  too,  in  his  Diary  of  1663,  mentious  his 
having  intended  to  go  to  Banstead  Downs  to  see  a  famous 
horse-race.  Cromwell  is  said  to  have  kept  running  horses 
in  the  year  1653,  but  in  1654  he  appears  to  have  gone 
so  far  as  to  forbid  racing  for  six  and  eight  mouths  le- 
spectively.  After  the  Restoration  in  1660,  a  new  impetus 
was  given  to  horse-racing,  which  had  languished  durii.g 
the  civil  wars,  and  the  races  at  Newmarket,  which  ha^ 
been  suspended,  were  restored  and  attended  by  the  king  ; 
and  as  an  additional  spur  to  emulation,  according  to 
Youatt,  royal  plates  were  given  at  each  of  the  principal 
courses,  and  royal  mares,  as  they  were  called,  were  im- 
ported from  abroad.  Charles  II.  rebuilt  the  house  origin- 
ally erected  at  Newmarket  by  James  I.,  which  had  fallen 
into  decay.  The  Round  course  was  made  in  1666,  and 
racing  at  the  headquarters  of  the  turf  was  regulated  in 
the  most  systematic  way,  as  to  the  course,  weights,  and 
other  conditions.  Charles  II.  was  the  first  monarch  who 
entered  and  ran  horses  in  his  own  name;  and,  besides  being 
a  frequent  visitor  at  the  races  on  Newmarket  Heath,  and 
on  Burford  Downs,  near  Stockbridge,  where  the  Bibury 
Club  meeting. was  held,  he  established  races  at  Datchet. 
In  the  reign  of  James  II.  nothing  specially  noteworthy 
occurred,  but  William  III.  continued  former  crown  dona- 
tions and  even  added  to  them. 

Anne  was  much  devoted  to  hoi'se-racing,  and  not  only 
gave  royal  plates  to  be  competed  for,  but  ran  horses  for 
them  in  her  own  name.  In  1703  Doncaster  races  were 
established,  when  4  guineas  a  year  were  voted  by  ihu 
corporation  towards  a  plate,  and  in  1716  the  Town  Plate 
was  established  by  the  same  authority,  to  be  run  on  Don- 
caster  Moor,  Nearly  a  century,  however,  elapsed  before 
the  St  Leger  was  instituted.  Matches  at  Newmarket  had 
become  common,  for  we  find  that  Basto,  one  of  the  earliest 
raCe-horses  of  whom  we  have  any  authentic  account,  won 
several  matches  thpre  in  1708  and  1709.  In  the  latter 
year,  according  to  Camden,  York  races  were  established, 
the  course  at  first  being  on  Clifton  Ings,  but  it  was  subse- 
quently removed  to  Knavesniire,  on  which  the  races  are 
now  run.  In  1710  the  first  gold  cup  said  to  have  been 
given  by  the  Queen,  of  60  guineas  value,  was  run  for  by 
six  year  old  horses  carrying  12  stone  each,  the  best  of 
three  4-mile  heats,  and  was  won  by  Bay  Bolton.  In  1711 
it  was  increased  to  100  guineas.  In  1712  Queen  Anne's 
gelding  Pepper  ran  for  tho  Royal  Cup  of  £100  at  Y'ork, 
and  her  Mustard,  a  nutmeg  grey  horse,  ran  for  the  same 
prize  in  1713.  Again  in  1714  her  Majesty's  bay  horse 
Star  won  a  sweepstake  of  10  guineas  added  to  a  plate  of 
£  40  at  the  same  place,  in  foUr  heats,  carrying  1 1  stone.  In 
1716  the  Ladies'  Plate  at  York  for  five  year  olds  was  won 
by  AlePiio,  son  of  the  Dailcy  Arabian.     Racing  and  match' 
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making  continued  to  be  a  regular  sport  at  Newmarket,  and 
at  York  and  Hambleton,  and  we  also  fjnd  a  record  of  a 
race  at  Lincoln  in  August  1717  for  a  silver  tea-board,  won 
by  Brocklesby  Betty,  as  was  the  Queen's  Plate  at  Black 
Hambleton  in  the  year  before. 

Between  1714  and  1720  there  were  races  at  Puiitefract 
in  Yorkshire  for  plates  or  money.  The  best  of  two  out  of 
three  heats  was  to  be  the  winner,  provided  the  said  horse 
was  not  distanced  in  the  third  heat — the  distance  post 
being  1  furlong  from  the  winning  post ;  and  this  appears 
to  have  been  a  usual  condition.  In  or  about  the  year 
1721  Flying  Childers  Ls  said  to  have  run  a  trial  against 
Almanzor  and  Brown  Betty  over  the  Round  course  at  New- 
market (3  m.  4  f.  93  y.)  in  6  ni.  40  s,,  and  another  trial 
over  the  Beacon  course  (4  ra.  1  f.  138  y.)  in  7  m.  30  s. — 
which  is  fast  even  for  a  six  year  old  ;  but  it  in  just  possible 
that  in  those  days  the  art  of  time-taking  was  anything  but 
perfect.  In  1721  George  I.  gave  100  guineas  in  specie  in 
lieu  of  the  gold  cup  at  York  presented  by  Anne,  and  the 
king's  or  queen's  plates  have  been  given  in  cash  ever 
since.  In  1725  a  ladies'  plate  was  run  for  on  September 
14  by  female  riders  on  Ripon  Heath  in  Yorkshire.  In 
1727  Mr  John  Cheney  established  the  Racing  Calendar — 
an  historical  list  of  all  the  horse  matches  run,  and  of  all 
plates  and  prizes  run  for  in  England  and  Wales  of  the 
value  of  £10  or  upwards  in  1727,  &c.  No  systematic 
records  had  till  then  been  preserved  of  the  running  of 
the  race-horses  of  the  day,  and  it  is  only  through  the  per- 
formances of  certain  celebrated  horses  and  mares  that  we 
have  any  information  of  what  actually  took  place,  and 
even  that  is  more  or  less  of  a  fragmentary  kind.  At 
this  time  racing  was  thoroughly  established  as  a  national 
and  popular  sport,  for  there  were  upwards  of  a  hundred 
meetings  in  England  and  Wales ;  but  the  plates  or  sweep- 
stakes run  for  were  for  the  most  part  of  small  value,  as 
£10,  £20,  £30,  £40,  and  someti.-aes  £50.  In  1727, 
according  to  Whyte,  there  were  only  a  dozen  royal  plates 
run  for  in  England  : — one  at  Newmarket  in  April  for 
six  year  old  horses  at  12  stone  each,  in  heats  over  the 
Round  course — first  called  the  King's  Plate  course ;  one 
for  five  year  old  mares  at  10  stone  each,  in  one  heat,  and 
another  in  October  for  sis  year  old  horses  at  12  stone,  in 
heats  over  the  same  course  ;  one  at  York  (which  commenced 
in  1711)  for  six  year  old  horses,  12  stone  each,  4-mile  heats; 
one  at  Black  Hambleton,  Yorkshire  (of  which  no  regular 
account  was  kept  until  1715),  for  five  year  old  mares, 
10  stone,  4  miles;  one  at  each  of  the  following  places, 
Nottingham,  Lincoln,  Guildford,  Winchester,  Salisbury, 
and  Lewes,  for  six  year  old  horses,  12  stone  each,  4-mil6 
heats;  and  one  at  Ipswich  for  five  year  old  horses,  10 
stone  each.  A  royal  plate  was  also  run  for  at  Edinburgh 
in  1728  or  1729,  and  one  at  the  Curragh  of  Kildare  in 
1741. 

In  1739  an  Act  was  passed  to  prevent  racing  by  ponies 
and  weak  horses,  13  Geo.  II.  cap.  10,  which  also  prohibited 
prizes  or  plates  of  less  value  than  £50.  At  this  period  the 
best  horses  seldom  ran  more  than  five  or  six  times,  and 
some  not  so  often,  there  being  scarcely  any  plates  of  note 
except  royal  ones,  and  very  few  sweepstakes  or  matches  of 
value  except  at  Newmarket  until  after  1750  ;  moreover,  as 
the  races  were  run  in  heats,  best  three  out  of  four,  over  a 
course  of  several  miles  in  length,  the  task  set  the  horses 
before  winning  a  plate  was  very  severe,  and  by  no  means 
commensurate  with  the  value  of  the  prize.  In  1751  the 
great,  subscription  races  commenced  at  York,  the  city 
also  giving  £50  added  money  to  each  day's  racing.  At 
Newmarket  there  were  only  two  meetings,  one  in  April 
and  the  other  in  October,  but  in  1753  a  second  spring 
meeting  was  established,  and  in  that  year  the  Jockey  Club, 
which  was  founded  in  1 750,  purchased  the  present  racing 


ground.  In  1762  a  second  October  meeting  was  added, 
in  1705  the  July  meeting,  in  1770  the  Houghton  meeting, 
and  in  1771  the  Craven  meeting  In  1706  Tattersall's 
was  established  at  Hyde  Park  Corner  by  Richard  Tattersall 
for  the  sale  of  horses  :  it  remained  the  great  emporium 
of  horses,  and  the  rendezvous  for  betting  on  horse  races, 
until  1865,  when,  the  lease  of  the  premises  at  the  Corner 
having  run  out,  it  v.as  removed  to  its  present  site  at 
Knightsbridge. 

We  now  come  to  a  very  important  period — that  at  which 
the  great  three  year  old  races  were  instituted. 

The  St  Leger  was  established  in  1776  by  Colonel  St 
Leger,  who  resided  at  Parkhill,  near  Doncaster.  On  the 
24th  September,  during  the  Doncaster  races,  which  took 
place  annually  in  the  autumn,  at  his  suggestion  a  sweep- 
stake of  25  guineas  each  for  three  year  old  colts  and 
fillies  was  run  over  a  2-mile  course ;  there  were  six  com- 
petitors, the  property  of  as  many  subscribers, — a  very  small 
beginning,  it  must  be  owned.  The  race  v.as  won  by  a  filly 
by  Sampson,  belonging  to  Lord  Rockingham,  which  wa> 
afterwards  named  Allabaculia.  In  the  following  year  the 
same  stake  had  twelve  subscribers  and  ten  starters,  and 
was  won  by  Mr  Sotheron's  Bourbon.  It  was  not,  however, 
until  the  succeeding  year,  1778,  that  it  was  named  l\\e  St 
Leger,  in  complement  to  the  founder,  at  the  suggestion  of 
the  marquis  of  Rockingham,  on  which  occasion  it  was  won 
by  Mr  "T.  Gascoigne's  Hollandaise,  another  filly  ;  thus  at 
the  beginning,  as  well  as  a  century  later,  the  fillies,  from 
Allabaculia  and  Hollandaise  to  Apology  and  Jannette, 
.owing  to  the  cool  season  of  the  year  at  which  it  is  run, 
were  found  capable  of  taking  their  own  part  against  the 
colts  in  the  race.  The  stakes  were  increased  in  1832  to 
50  sovs.  each,  and  the  weights  have  been  raised  from  time 
to  time  to  keep  pace  with  modern  requirements.  The  Don- 
caster Cup,  a  weight  for  age  race  for  three  year  olds  and 
upwards,  was  established  in  1801.  The  course  is  nearly 
flat,  of  an  oval  or  kite  shape,  about  1 J  miles  round  the 
town-moor.  It  has  been  run  in  3  m.  14  s.  by  three  year  o!  d 
horses,  carrying  8  st.  10  ffi>,  and  fillies  8  st.  5  lb. 

The  Derby  and  Oaks  were  established  in  1779  and  1780,  The 
the  Oaks  in  the  former  and  the  Derby  in  the  latter  year.  Derby 
It  is  true  that  in  1730  Epsom  races  became  annual,  but  1°. 
the  prizes  were  nothing  more  than  the  usual  plates  run  for 
in  heats,  the  money  required  being  raised,  by  voluntary 
subscriptions,  as  well  by  the  owners  of  booths  on  the 
downs  as  by  the  parties  more  immediately  interested, 
whence  arose  the  custom  of  charges  being  made  by  the 
lord  of  the  manor  for  permission  to  erect  booths,  ic, 
during  the  race  meetings.  On  the  14th  Jlay  1779  the 
twelfth  earl  of  Derby  originated  the  Oaks  stakes  (named 
alter  Li.i  seat  or  hunting  box  "The  Oaks"  at  Wood- 
mansterne),  a  sweepstake  for  three  year  old  fillies  run  on 
a  coi!i?o  li  miles  long.  The  race  on  its  inception  was 
vron  by  Lord  Derby's  bay  filly  Bridget,  bred  by  himself — 
her  sire  being  Herod  and  her  dam  Jemima.  In  the  fol- 
lowing year  the  earl  established  a  sweepstake  of  50  sovs. 
each,  half  forfeit,  for  three  year  old  colts.  The  distance 
was  then  one  mile,  but  it  has  since  been  altered  to  a  mile 
and  a  half,  and  is  now  run  on  a  new  course  starting  on  a 
higher  level  than  before,  and  joining  the  old  course  on  the 
top  of  the  hill.  Being  a  very  hilly  or  up  and  down  course, 
Epsom  is  excessively  trying  to  horses  not  perfectly  sound. 
On  the  first  occasion  of  the  Derby  being  run  it  was  won 
by  Sir  C.  Bunbury's  chestnut  colt  Diomed  by  Florizel,  son 
of  Herod,  who  beat  eight  opponents,  including  the  duke 
of  Bolton's  Bay  Bolton  and  Lord  Grosvenor's  Diadem. 
These  two  races  have  since  been  run  for  regularly  every 
year,  the  Derby,  which  before  1839  was  run  on  the  Thurs- 
day, now  taking  place  on  the  Wednesday,  and  the  Oaks 
oa  the  Friday  in  the  same  week  at  the  end  of  May.     Two 
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fillies  only  Iiave  won  botli  races,  viz.,  Sir  C.  Bunbury's 
Eleanor  iu  1801  and  ^f  r  W.  I'Ansou's  Blink  Bonny  in  1857, 
but  Deception  ran  second  for  the  Derby  in  1839,  and 
Bubsequenlly  won  the  Oaks.  The  course  has  been  run  in 
2  m.  43  s.  by  colts  and  in  2  m.  44  s.  by  fillies. 

Ascot  races,  which  are  held  on  Ascot  Heath,  on  the  con- 
fines of  Windsor  Park,  close  to  the  kennels  of  the  royal 
buckliound^  were  established  by  the  duke  of  Cumberland, 
uncle  of  George  III.,  and  are  patronized  by  royalty  in  state 
or  semi-state.  Tbey  are  mentioned  in  the  first  Facing 
Calendar,  published  in  1727,  but  the  races  were  for  the  most 
part  plates  and  other  prizes  of  small  importance,  though  a 
royal  plate  for  hunters  appears  to  have  been  given  in  1785. 
The  Gold  Cup  was  first  given  in  1807,  and  has  been 
regularly  compet;d  for  ever  since,  though  from  1845  to 
1853  inclusive  it  went  by  the  designation  of  the  Emperor's 
Plato,  the  prize  being  offered  by  the  emperor  of  Russia.  In 
1854,  during  the  Crimean  war,  the  cup  was  again  called  the 
Ascot  Gold  Cup,  and  was  given  from  the  race  fund.  The 
Queen's  Vase  was  first  given  in  1838,  and  the  Royal  Hunt 
Cup  in  1843,  while,  in  1865  a  new  long-distance  race  for 
four  year  olds  and  upwards  was  established,  and  named  the 
Alexandra  Plate,  after  the  Princess  of  Wales. 

Goodwood  races  were  established  by  the  duke  of 
Richmond  on  the  downs  at  the  northern  edge  of  Goodwood 
Park  in  1802,  upon  the  earl  of  Egremont  discontinuing 
races  in  his  park  at  Petworth.  The  course  is  situated  in 
most  lovely  scenery,  about  5  miles  from  Chichester,  with 
downs  and  woodlands  to  the  north,  and  the  sea  and  the 
Isle  of  Wight  to  the  south.  The  races  take  place  at  the  end 
of  Jidy,  on  the  close  of  the  London  season.  The  Goodwood 
Cup,  the  chief  prize  of  the  meeting,  was  first  given  in 
1812;  but  from  1815  to  1824  inclusive  there  was  no  race 
for  it,  with  the  single  exception  of  1816.  Since  1824  it  has 
been  competed  fur  annually. 

,  During  the  latter  half  of  the  18th  century  horse-racing 
declined  very  much  in  England,  and  numbers  of  meetings 
were  discontinued,  the  wars  which  took  place  necessarily 
'causing  the  change.  From  the  beginning  of  the  19th 
century,  and  especially  after  the  conclusion  of  the  French 
war  in  1815,  racing  rapidly  revived,  and  many  new  meet- 
ings were  either  founded  or  renewed  after  a  period  of 
suspension,  and  new  races  were  from  time  to  time  estab- 
lished. Among  others  the  Two  Thousand  Guineas  at 
■Newmarket  for  three  year  old  colts  and  fillies,  and  the 
One  Thousand  Guineas  for  fillies,  were  established  in  1809 
ittud  1814  respectively,  the  Goodwood  Stakes  in  1823,  the 
Chester  Cup  and  Brighton  Stakes  in  1824,  the  Liverpool 
Summer  Cup  in  1828,  the  Northumberland  Plate  in  1833, 
the  Manchester  Cup  in  1834,  the  Ascot  Stakes  and  the 
Cesarewitch  and  Cambridgeshire  Handicaps  at  Newmarket 
to  1839,  the  Stewards'  and  Chesterfield  Cups  at  Goodwood 
in  1840,  the  Great  Ebor  Handicap  at  York  in  1843,  and, 
to  omit  others,  the  City  and  Suburban  Handicap  at  Epsom 
in  1851,  and  the  Lincoln  Handicap  in  1853.  With  the 
exception  of  the  Two  Thousand  and  One  Thousand  Guineas 
run  for  in  the  spring  at  Newmarket,  which  are  as  it  were 
junior  Derby  and  Oaks,  or  at  any  rate  public  trials  for 
those  events,  all  these  races  are  handicaps,  which  came  into 
fashion  for  the  following  reasons  : — 

In  the  early  days  of  racing  the  plates  or  stakes  were 
given  for  competition  by  horses  of  not  less  than  five  and 
generally  of  six  years  of  age,  all  carrying  the  same  weights, 
so  that  if  a  four  year  old,  as  sometimes  happened,  entered, 
it  took  no  allowance  from  its  older  and  more  mature 
opponents,  but  had  to  compete  with  them  on  even  terms, 
or  at  a  material  disidvantage  considering  the  difference  in 
age.  We  then  find  that  vei^dit  for  age  rai.es  were  intro- 
duced, a  specified  difference  in  weight  for  each  year,  where 
all  were  not  of  tho  race  ig°,  being  conceded  by  the  older 


horses.  As  time  went  on,  however,  it  was  found  that 
when  well-known  winners  entered  for  a  race,  other  com- 
petitors withdrew,  and  sport  was  spoiled.  A  remedy  was 
devised  in  handicapping,  that  is,  in  apportioning  a  table  of 
weights  to  the  competitors,  placing  the  heaviest  impost  on 
the  best  publio  performers,  and  lighter  weights  in  a  descend- 
ing scale  upon  those  of  lower  calibre,  in  propoition  to 
their  known  or  assumed  demerits.  The  object  of  course 
was  in  theory  to  place  all,  both  good  and  bad,  on  an  equal 
footing, — in  other  words,  so  to  burden  them  that  on  paper 
they  should  all  be  equal  and  run  a  dead  heat.  Iu  practice 
it  is  often  far  otherwise,  for  the  real  merits  of  a  horse  are 
frequently  kept  secret,  and  he  is  sent  to  run  in  public  half 
trained,  with  the  view  of  deceiving  the  handicapper,  who 
then  puts  on  him  a  lighter  weight  than  he  is  capable  of 
carrying,  and  the  race  and  a  large  stake  of  money  in  bets  are 
frequently  so  won.  It  is  unnecessary  to  say  that  handicaps 
are  thus  responsible  for  much  of  the  malpractice  which 
prevails  on  the  turf,  and  for  keeping  in  training  inferior 
horses  otherwise  valueless. 

No  horses  of  less  than  three  years  of  age  are  allowed  to 
run  in  handicaps,  and  at  present  the  lowest  weight  is  5  st 
7  lb,  although  some  years  back  it  was  as  low  as  4  stone, 
a  weight  carried  to  victory  in  the  Chester  Cup  by  Red  Deer 
in  1844.  It  would  be  astep  in  the  right  direction  to  raisa 
the  minimum  to  7  stone,  which  would  not  only  tend  to  the 
improvement  of  the  horses  running,  but  permit  abler  and 
stronger  jockeys  than  the  present  feather-weights  to  ride. 

Two  year  old  racing  was  established  very  shortly  after 
the  great  three  year  old  races,  and  on  a  similar  footing,  that 
is  to  say,  the  competitors  carried  the  same  weights,  with  the 
exception  of  a  slight  allowance  for  sex, — the  July  Stakes  at 
the  Newmarket  midsummer  meeting  having  been  founded  as 
early  as  1786.  The  Woodcute  Stakes  at  Epsom  succeeded 
in  1807,  the  Chari'pagne  Stakes  at  Doncaster  in  1823,  the 
Criterion  Stakes  at  the  Houghton  meeting  in  1829,  the 
Chesterfield  Stakes  at  the  Newmarket  July  meeting  in  1834. 
the  New  Stakes  at  Ascot  in  1843,  the  Jliddle  Park  Plate 
(or  two  year  old  Derby,  as  it  ia-sometimes,  called)  at  the 
Newmarket  second  October  meeting  in  18t5G,  the  Dewhurst 
plate  at  the  Houghton  meeting  in  1875,  and  the  Rich 
mond  Stakes  at  Goodwood  in  1877. 

Jfo  iace  Is  QOWrTun  over  a  shorter  course  than  5  furlongs. 

Tiie  number  of  races  in  Great  Britain  in  the  year  1879,  Stam- 
according  to  the  Racing  Calendar,  was  1626,  of  which  t'<^*  °' 
fiftj'-nine  only  were  of  2  miles  and  upwards,  ten  of  3  miles  q^^°* 
and  above,  and  two  of  4  miles.     The  number  of  horses  Britaio, 
competing  was  844  two  year  olds,  633  three  year  olds, 
314  four  yec :  olds,  and  322  of  five  years  and  upwards — 
in  all  2113  ;  and  the  value  of  the  stakes  run  for  amounted 
to  ^380,699.     During  the  same  period  there  were  foaled 
955  thoroughbred  colts  and  900  fillies,  while  716  mares 
were  barren,  98  slipped  their  foals,  152  were  covered  by 
hsifbred  horses  or  not  covered  at  all,  and  174  either  died 
or  were  sent  abroad  before  foaling — the  total  number  of 
mares  on  the  register  being  nearly  3000.     The  horses  at 
the  stud  whe  sired  the  above  foals  amounted  in  round 
numbers  to  350. 

The  following  table  will  show  the  v.alue  of  the  principal 
two  and  three  year  old  races  for  the  last  six  years : — 
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1874. 

1675. 

1876. 
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1878. 
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£ 
4200 
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5350 
4375 
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4150 
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4825 
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6050 
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5025 
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4650 

4500 

5S25 
5000 
5750 
3790 

£ 
6250 

4^00 

7050 
4425 
6550 
3470 

One     Thousand 

Guineas 

Derby  

Oaks 

St  Leger    

Middle  Park  Plate 
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Few  haiidicaiis  ever  reach  £2000  in  value  ;  but  to  the 
5Mancliestor  Cup  of  1880  the  sum  of  .£2000  added  money 
was  advertised,  being  the  largest  amount  ever  given  to  a 
finale  race,  of  course  irrespective  of  the  stakes  of  the 
individual  entries. 

In  regard  to  the  sums  won  by  individual  horses  we  may 
instance  .£18,6S1  won  by  Gladiatcur  as  a  three  year  old, 
and  .£18,025  by  Lord  Lyon,  both  of  whom  won  Guineas, 
Derby,  and  St  Leger  ;  i' 17,8-50  by  Formosa,  who  divided 
the  Two  Thousand  OuineaH,  and  won  the  One  Tiiousand, 
Oaks,  and  St  I,cgoi-;  .£I1,70.t  by  Achievement,  who  took 
the  One  Thousand  and  St  Lcger,  after  having  won  £10,387 
as  a  two  year  old;  and  £12,074  by  Wheel  of  Fortune, 
including  the  One  Thousand  and  the  Oaks,  after  having 
taken  £7G65  as  a  two  year  old. 

The  treatment  or  training  of  racers  is  essdntially  a  trade 
of  itself,  for  horses  intended  to  run  for  stakes  are  either 
Rsnt,  if  few  in  number,  to  a  public  training  stable,  such  as 
those  atNewmarket  and otherplace.-*, or  else,  when  numerous, 
■are  prepared  for  their  engagements  by  a  private  trainer,  the 
treatment  in  both  cases  being  the  same.  The  usual  charge 
■per  horse  in  a  public  stable  is  from  2  to  2i  guineas  a  week, 
which  includes  feeding  and  grooming. 

llacing  1ms  made  considerable  progress  in  other  countries 
oesides  Great  Britain,  notably  in  Prance,  Germany,  and 
Austria-Hungary,  whither  some  of  the  very  best  bred 
English  horses  and  maros  Ijave  from  time  to  time  been 
exported  to  increase  the  numbers  of  thoroughbreds  reared 
«m  the  Continent.  Thence  have  been  sent  to  compete  in 
England  such  horses  as  Jouvence,  Baroncino,  Monarque, 
Dollar,  and  Flageolet,  winners  of  the  GoodwoodCupinl853, 
1855,  1857,  1864,  and  1873  respectively;  Gladiateur, 
winner  of  ths  Two  Thousand  Guineas,  Derby,  and  St 
Leger  in  ISO?;  Fille  de  I'Air,  Heine,  and  Enguerrande, 
winners  of  the  Oaks  in  1864,  1872,  and  1876  ;  Mortemer, 
Henry,  Boiard,  and  Verneuil,  winners  of  the  Ascot  Cup  in 
1871,  1872,  1874,  and  1878;  Chamant,  winner  of  the 
Two  Thousand  Guineas  in  1877;  Sornotte  and  Dutch 
Skater,  winners  of  the  Doncaster  Cup  in  1870  and  1872  ; 
and  Rayon  d'Or,  winner  of  the  St  Leger  in  1879.  From 
Austria-Hungary  have  come  Ki.sber,  winner  of  the  Derby 
in  1876,  and  the  unbeaten  filly  Kincsem,  winner  of  the 
Goodwood  Cup  in  1878.  Jn  France  especially,  enormous 
strides  have  been  made  in  racing,  and,  when  the  superiority 
of  its  climate  over  that  of  England  is  considered,  it  is  not 
surprising  that  French  horses  have  achieved  a  fair  measure 
of  success  in  the  leading  races  of  the  English  turf. 

American  horses  have  sometimes  been  sent  over  to  com- 
pete in  England,  but  on  the  whole  they  have  not  been  very 
successful,  as  they  have  found  the  English  horses  too 
good  for  them.  Their  chief  successes  liave  been  those  of 
Prioress  in  the  Cesarewitch  in  1857,  of  Starke  in  the 
Goodwood  Cup  of  1861,  and  of  Parole  in  the  Newmarket 
Handicap  and  the  City  and  Surburban  and  Metropolitan 
Stakes  at  Epsom  in  1S70. 

Steeple-ch,asing  and  hurdle-racing  take  place  during  tlie 
winter  months,  partly  in  amalgamated  meetings  of  flat  and 
cross-country  races,  and  partly  in  meetings  purely  across 
country  and  over  fences.  The  chief  event  is  the  Liverpool 
Grand  National,  r\in  at  Aintree  towards  the  close  of  the 
hunting  season.  It  dates  from  1839,  and,  though  formerly 
won  by  well-bred  hunters,  now  commonly  falls  to  thorough- 
breds cast  off  from  racing  stables  as  too  slow  for  the  flat, 
as  do  nearly  all  the  steeple-chases  and  hurdle-races.  Its 
value  averages  from  £1500  to  £1700.  There  are  many 
meetings  in  the  provinces  and  in  the  London  district  at 
which  steeple-chases  and  hurdle  races  are  run,  but  the  more 
important  of  them  are  at  Croydon,  Sandown  Park  near 
Esher,  Lincoln,  Rugby,  Warwick,  Bristol,  Ac.  The  prizes 
are  nearly  always  won  by  thoroughbreds.  (e.  d.  b.) 


HonsE-RACINO  AND  TnOTTINO  IX  THF.  U.\-ITrD  BPATFa 
Horic-mciiig  was  imlulg.-.i  in  to  a  liniitnl  .■xtoiit  in  Jlaryl^iiiil  aim 
Virsini.a  .13  o.tHj- .is  tlic  niiil.lli>  of  tin-  ]7tli  rciiliuy,  i.;i;li.-nl.-iily 
ill  the  lattor  roloiiy.  Mn^t  of  tlio  inli.iliitaiits  of  botli  wno  cillu-i 
from  tlio  British  Isles  or  wero  dcsi-cnik-.l  from  naniits  who  lia.l 
imniisratpil  fioni  llicm,  anti  lliey  iiiln'iili-il  .a  ta.sto  for  tlir  tjioit. 
Tlio  oiiiniala  usc-il  fur  tliis  iim)insi',  Iiowi'ViT,  Wi-io  not  Iiiglily  )iiizul 
at  the  time,  ami  the  jieJigrce  of  not  even  one  of  tlieiii  Ii.ts  I'Ciii  ]tiv 
served.  A  Imrse  callu.l  Dully  Iloek  by  the  Darley  Aiabinii  out 
of  a  maro  by  the  liyerly  Tmk,  pi-niul.l.iiii  In-  the  bistiT  Tiiik, 
preat-grauddam  a  royal  mare,  foaU-il  1718,  i's  th.'  Iir.st  icconled 
importation  of  a  thoioughlired  how  into  Amoiicu.  llo  w.ij! 
importwl  into  Virginia  in  1730.  In  1723  the  diiko  of  Holtoii  bieil 
a  mare  named  Bonny  Lass  by  bis  ceKbrateJ  horse  15ay  Holtoii  out 
of  a  daughter  of  tlie  Oarley  Arabian.  She  became  celebrated  iu 
Knglanil  as  a  brood  mare,  and  was  the  liiot  thoionglibred  marc, 
according  to  the  records,  that  was  carried  to  America.  This  is 
suppo.sed  to  have  been  in  or  after  1740,  as  the  Sliid-UaoJi-  shows 
she  produced  in  England  after  1739  a  filly  by  Lord  Lonsdale'* 
Arabian,  and  subsequently  became  familiar  to  the  public  as  tho 
gianddam  of  Zamora.  The  importations  increased  very  rapidly 
from  this  period,  and  many  valuable  shipments  were  made  before 
the  war  which  resulted  in  a  separation  of  tho  colonies  from  tho 
mother  country.  This  aequisitiou  of  thoroughbred  stock  increased 
the  number  and  value  of  racing  pnzes,  and  extended  the  are.i 
of  operations  into  tho  Carolinas  in  tho  South,  and  New  Jersey  and 
New  York  in  tho  North.  The  first  race  luu  in  South  Carolinu 
was  in  February  1734,  for  £20.  It  took  pl.ace  over  "tho  Green," 
on  Charleston  Neck.  This  shows  that  the  earlier  races  in  America 
were  actually  on  the  turf,  as  they  have  always  been  in  Kngland. 
Tho  next  year  a  Jockey  Club  was  organized  at  Charleston  (173.5), 
and  a  course  was  prepared,  such  as  those  which  h.ave  since  come 
into  general  use  throughout  tlie  States,  from  which  tho  turf  is  re- 
moved and  the  ground  is  made  as  nearly  level  as  may  be.  They 
are  gcncrall;-  oval  iu  shape,  and  a  mile  in  length,  with  posts  a  fur- 
long apart.  A  race  of  greater  distance  than  one  mile  is  accom-i 
plislied  by  traversing  the  track  the  necessary  number  of  times  to 
complete  the  distance  prescribed  by  the  conditions  of  the  race. 

Alter  the  establishment  of  the  government  of  tho  United  State* 
(1776),  the  importation  of  thoroughbred  horses  from  England  became 
quite  common,  and  selections  were  made  from  the  be^t  stocks  in 
the  United  Kingiloni.  This  continued  and  evtii  inrrcased  as  tho 
country  became  developed,  down  to  1840.  Tlic  following  Pciby' 
winners,  were  among  those  carried  into  tlie  States :— Pionii'd,  who 
won  the  firit  Derby  iu  1780  ;  Saltram,  winner  in  1783  ;  John  liiill, 
winner  in  1792  ;  Spread  Eagle,  winner  in  1795  ;  .Sir  Harry,  winnor 
in  1793  ;  Archduke,  winner  in  1799  ;  and  Priam,  whowon  in  1830. 
Tlie  most  important  and  valuable  importations,  however,  ]irovcd  to 
bo  Jolly  Roger,  Fearnought,  Jledley,  Traveller,  and  Diiihicd  in  tho 
last  century,  and  Glencoe,  Leviatha  i,  Tiaiiby,  Lexington,  Margravej 
Yorkshire  Uuzzard,  Albion,  and  Leamington  of  the  pie-senf  century. 
The  best  results  have  been  obtiined  from  Dinmed  and  Glcncoc. 
Dionied  sired  one  horse.  Sir  Arcby,  who  fuiimled  a  family  to  which 
nearly  all  the  blood  horses  of  America  trace  b.uk.  He  was  foaled 
in  1805,  in  Virginia,  and  became  celebratpil  as  a  sire.  The  superi- 
ority of  his  progeny  was  so  generally  conceded,  th.at  they  were 
greatly  sought  after.  From  this  period,  too,  the  number  and  value 
of  races  increased  ;  still  they  were  comparatively  few  in  number,  and 
could  not  compare  in  value  witli  tliose  of  Great  Britain.  Up  to 
1860  the  v.aluo  of  racing  prizes  was  quite  inadecpiate  to  develop 
large  breeding  establishments,  or  to  sustain  extensive  training 
stables.  During  that  year  the  number  of  races  iiin  was  aliont  250, 
of  the  estimated  value  of  $100,000  (£20,000).  The  institution^ 
however,  was  in  a  healthy  condition,  and  g.iined  rnnidly  in  )mblic 
favour,  when  the  civil  war  between  the  North  and  the  South  broke 
out,  which  raged  for  four  years,  nrceding  establishments  wereliroken 
up  during  that  time;  the  horses  were  taken  by  the  ormies  for  cavalry 
purposes,  for  which  service  they  were  highly  prized;  and  racing  waf 
completely  paralysed  for  that  period.  It  took  some  time  to  legain 
its  strength  ;  but  an  era  of  prosperity  set  in,  about  1870,  and  it  ha.s 
since  continued  to  grow  and  extend  the  area  of  its  operations,  until 
it  has  become  the  chief  sport  and  arauscmcut  of  the  more  populonJ 
cities  of  the  States. 

In  1874  there  were  958  races  run  of  tho  value  of  $49fi,772  ;  in 
1875,  866  races,  of  tlie  value  of  $490,619;  in  1876,  782  r,aces,  valued 
at  $485,509  ;  in  1877,  907  races,  valued  .at  $441,652;  in  1878,  1058 
races,  valued  at  $161,395;  and  in  1879,  1221  races  were  run,  of  the 
value' of  $545,624.  In  1877  as  many  as  1093  horses  started;  in 
1878  there  were  1382,  and  last  year  1524.  This  increase  in  llie  value 
of  racingevents,  and  the  consequent  demand  for  horses  of  this  class, 
have  stimulated  the  breeding  interests  of  the  eounlry.  There  are 
only  four  prominent  breeding  cstablishinents  which  breed  and  sell 
the  foals  produced  as  yearlings  to  the  jmblie  annually.  There  arc, 
however,  a  large  number  of  private  breeding  establishments,  some 
of  them'  nearf)  or  quite  as  extensive  as  the  |>ublio  studs.  The 
number  of  brood  marcs  in  the  country  in  about  210U  ;  the  .stallions 
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number  over  300,  ami  the  annual  number  of  foals  ia  estimated  at 
about  1400.     There  aro  no  oilicial  records  of  the  produce. 

One  of  the  peculiar  features  of  racing  in  America  is  that  all  events 
aro  ollicially  timed,  and  tho  time  is  recorded  by  the  clerks  of  the 
jockey  clubs  upon  the  books  of  the  club.  By  it  tho  value  of  differ- 
ent performances  by  tho  same  or  different  horses  is  generally  esti- 
mated. Of  counio  other  elements  are  consi<lcred,  such  as  tho 
weight  carried,  tho  age  of  tho  horses,  tho  leather,  the  condition  of 
the  track,  &.C.  If  a  hurso  of  the  same  age  and  weight,  and  over 
cou-ses  of  similar  conilitions,  can  run  a  mile  a  second  quicker  than 
another  horse,  he  is  regarded  as  faster  at  tlic  distance  than  his  rival. 
The  artilicial  tracks  of  the  country  make  time  a  reasonably  accurate 
test  when  weighed  in  connexion  witli  other  circumstances.  Each 
club  has  its  olficial  timer,  who  gives  the  time  taken  to  the  clerk  as 
soon  as  the  race  is  over.  The  following  is  the  fastest  time  made  at 
all  distances  in  the  United  States,  down  !o  July  1,  1880: — 

Holt  mile.— Two  year  tiWs,  475  »  i  "''''■r  ''"rses  h.ivc  no  record  at  tliU  dlstanep. 
Tbrcoquarlciaof  a  mile.— Twii  ycarcIcK  1  ni.  10 5. ;  tlirce  year  ulas,  1  m.  10Js.j 

four  year  oMs  and  iipwantrs  I  ni.  15  h. 
Oae  mile.— Two  jear  uMs.  lin.43{9.;  tlirco  year  olds,  1  m.  41?  s.j  foar  years 

and  npwaida,  1  ni.  3yJ  a. 
Ono  mile  and  a  furlong. — Three  year  olds,  1  m.  54  8. ;  four  years  and  upwards, 

1  m.  C5i  s. 

Ouo  mile  and  a  (luaitcr.— Three  year  old;,  2m.  SJs. ;  four  years  and  upwards, 

2  m  8]  s. 

Odo  mile  and  a  half.— Three  year  olds,  2  m.  37  s. ;  four  year  olds  and  npwaiils, 

2  m.  3JJB. 

Ono  mile  and  five  furlongs.— Three  year  olds  2  m.  49}  a.;  four  years  and  np- 

wnrdH,  2  m.  03  s. 
Ono  mile  and  tluco  quarters.— Thrco  year  olds,  3  m.  5}  s. ;  four  years  and  np- 

Tvards,  3  m.  4  s.  ^ 

Two  miles.— Tlu-cc  year  ohK  3  m.  30}  s. :  four  years  an  1  upwanls,  3  m.  27^  a.  .. 
I'WO  miles  and  a  furlong. — Three  year  olds,  3  m.  50  a  ;  four  years  and  upwards, 

3  m.  451  s. 

Two  miles  and  a  quarter.— Three  year  olds,  4  m.  2  a. ;  four  years  and  upwards, 

3  m.  5Cj  s. 

Two  miles  and  a  half.— Thrco  year  olds,  4  m.  31 J  8.;  four  years  and  upwards, 

4  m.  2(!  s. 

Two  miles  and  three  qua;-tors. — Four  year  olds  and  upwards,  4  m.  58j  s. 
Three  miles, — Three  year  olds.  5  m.  28  s. ;  four  years  and  upwards,  5  m.  2CJ  s. 
Four  miles, — Thico  year  olds,  7  m.  31}  s.  •-  four  years  and  upwards,  7  m.  15 j  s. 

'J.  R.  H.) 

Trolling. — The  dcveloimient  of  speed  in  the  trotting-hcrse 
through  systematic  breeding  and  training  is  one  of  the  great 
industries  of  tho  United  States  of  America  and  the  Dominion  of 
Canada,  and  in  no  other  portion  of  the  world  is  it  pursued  to  any 
gre.it  extent,  except  in  Kussia.  This  interest,  which  has  attained  vast 
proportions,  is  entirelv  the  growth  of  a  century,  dating  back  to  tho 
importation  to  Philadelphia" from  England,  in  1788, of  tho  thorough- 
bred horse  Messenger.  This  was  a  grey  stallion,  by  Marabrino, 
1st  dam  by  Turf,  2d  dam  hy  Regulus,  3d  dam  by  Starling,  4th 
dam  by  Fox,  5th  dam  Gipsey,  by  Bay  Bolton,  6th  dam  by 
duke  of  Kewcastle's  Turk,  7th  dam  by  Byerly  Turk,  8th  dam  by 
Tallolet  Barb,  9th  dam  by  Place's  White  Turk.  He  was  eight 
years  old  when  imported  to  the  United  States.  He  was  at  the  stud 
for  twenty  years,  in  the  vicinity  of  Philadelphia  and  New  York, 
serving  a  number  of  thoroughbred  mares,  but  a  far  greater  number  of 
cold-blooded  mares,  and  in  the  progeny  of  the  latter  the  trotting  in- 
stinct was  almost  invariably  developed,  while  his  thoroughbred  sons, 
who  became  scattered  over  the  country,  were  also  noted  fortransmit- 
tingthe  trotting  instinct.  That  Messenger  was  the  fountain-head  of 
American  trotting  is  shown  by  the  fact  that  almost  every  trotter  of 
merit  in  that  country,  whose  pedigree  is  reasonably  well  established, 
traces  to  him  in  one  or  more  lines,  and  the  more  Messenger  strains 
ther"  are  in  a  pedigree  the  greater  is  its  esteemed  value.  It  was 
years  after  the  death  of  Messenger,  liowever,  before  these  facts  be- 
came apparent  ;  tne  taste  of  the  country  in  racing  matters  was  con- 
fined to  running  contests,  and  systematic  trotting  breeding  is  of 
much  later  growth.  The  first  public  trotting  race  of  which  there 
is  any  account  in  the  United  States  was  in  1818,  when  the  grey 
gelding  Boston  Blue  was  matched  to  trot  a  mile  in  3  minutes,  a  feat 
deemed  impossible,  but  he  won,  though  the  time  of  his  performance 
has  not  been  preserved.  From  about  that  date,  interest  in  this 
gait  began  to  increase  ;  breeders  of  trotters,  in  a  small  way,  sprang 
up,  and  horses  were  trained  for  trotting  contests.  The  problem  of 
breeding  trotters  has  been  necessarily  found  to  be  a  much  more 
complex  one  than  that  of  breeding  tlie  thoroughbred,  as  in  the  latter 
ca.se  pure  blood  lines  of  long  recognized  value  could  be  relied  upon, 
while  in  the  former  the  best  results  wero  constantly  being  obtained 
from  most  unexpected  sources.  At  the  present  day,  tiio  leading 
families  are  the  iiambletouian,  of  which  tho  modern  head  was 
Rysdyk'o  Hambletonian,  a  bay  horse  foaledin  1849,  got  by  Abd.allah 
(traced  to  imp  Messenger  on  tho  side  of  both  siro  and  d.am)  out 
of  the  Charles  Kent  mare,  by  imp.  (t.c,  imported)  Bellfounder,  with 
two  crosses  to  imp.  Mess-ngcr  on  her  dam's  side  ;  the  Munbrinos, 
whose  mo'lcrn  head  was  Mainbrino  Chief,  foaled  1844,  by  Mambrino 
Paymaster,  a  grandson  of  imp.  Messenger  ,  tho  Bashaws,  founded 
by  Young  Bashaw,  foaled  182'2,  by  Grand  Bashaw,  an  Arabian  horso, 
dam  Pearl,  by  First  Consul;  the  Clays,  springing  from  Henry  Clay, 
a  grandson  of  Young  Baahaw  through  Andrew  Jackson,  and  pro- 
pcrly  a  branch  of  the  Bashaw  Family,  biit  arbitrary  usage,  of  which 
there  is  much  iu  American  trotting  lineage,  makes  them  distinct  ; 


the  Stars,  springing  from  StocWioIm's  American  Star,  by  Puroc,, 
son  of  imp.  Pinmed  ;  tho  Morgans,  whose  founder  was  Justin  Mor- 
gan, foaled  1793,  by  a  horse  called  True  Briton,  or  Beautiful  Day,' 
who  was  probably  thoroughbred  ;  the  Black  Hawks,  a  bianch  of 
tho  Morgan  family;  the  Blue  T5ulls,  descended  from  Doyle's  l!lue 
Bnll,  foaled  1855,  a  pacer,  sired  by  a  pacer  of  tho  same  name,  dam 
by  Blacknoae,  son  of  Mcdoc  ;  the  Canadians,  whose  best  represen- 
tatives were  St  Lawrence  and  pacing  Pilot,  horses  of  unknown  pedi- 
gree ;  the  Gold  Dusts,  another  branch  of  the  Morgan  family  ;  and 
the  Royal  Georges,  springing  from  Tijjpoo,  a  horse  who  w,as  pro- 
bably by  Ogdcn's  Messenger,  son  of  imp.  Messenger.  There  arc 
many  subordinate  branches  of  these  leading  families  not  named 
iiere,  and  in  some  cases  trotters  of  great  speed  have  been  produced 
which  do  liot  trace  to  any  of  the  sources  mentioned.  It  follows 
that  the  breeder  has  an  extensive  field  before  him,  and  the  questions 
of  in-breeding  or  out-crossing,  of  the  value  of  thoroughbred  crosses, 
pacing  crosses,  &c.,  have  to  be  considered,  and  are  abundantly  dis- 
cussed. There  are  many  large  and  successful  establishments  for 
breedin"  trotters  at  the  present  day.  All  of  them  arc  extensive  in 
acreage,  while  on  several  a  hundred  or  more  brood  mares  are  kejit, 
besides  a  number  of  stallions.  As  a  rule,  the  stallions  do  service 
outside  tho  farms  of  their  owner,  but  in  some  cases  they  are  re- 
served strictly  for  home  use.  Very  large  prices  arc  frequently  paid 
for  youngsters,  solely  on  the  strength  of  their  breeding.  In  1876 
S13,000  was  paid  for  two  two  year  old  fillies,  and  $41,200  for  a  lot 
of  thirteen,  nearly  all  young.  Steinway.a  three  year  old  colt,  was  sold 
in  1879  to  go  to  California,  for  $13,000;  and  in  1878  $21,000  was 
paid  for  the  four  year  old  filly  Maud  S.,  after  she  had  trotted  a 
mile  in  public  in  2  m.  17J  s.  Much  larger  sums  have  been  paid, 
however,  for  matured  trotters,  such  as  $40,000  for  the  stallion 
Smuggler,  $38,000  for  Pocahontas,  $35,000  for  Dexter,  $36,000  for 
Raru.s,  and  long  prices  for  many  others  ;  St  Julien,  the  trotter  with 
the  fastest  record  at  the  close  of  1879,  was  held  at  $50,000,  while 
Rysdyk's  Hambletonian,  Messenger,  Duroc,  and  A'olunteer  were 
valued,  in  their  prime,  at  $100,000  each. 

Since  the  early  days  of  American  trotting,  the  advance  has  been 
rapid  and  the  changes  marked.  After  the  performance  of  Boston 
Blue,  mentioned  above,  more  attention  was  paid  to  the  gait,  but 
for  a  long  time  the  races  Were  generally  under  saddle,  and  at  long 
distarlces,  3  miles  being  rather  the  favourite.  The  best  of  the  old 
time  trotters  were  Edwin  Forrest,  who  trotted  a  mile  in  2  m.  3H  s. 
in  1834;  Dutchman,  whose  3  miles  under  saddle,  in  7  m.  324  ^-j  is  still 
the  best  on  record  ;  Riiiton  ;  Lady  Sull'olk,  who  trotted  a  mile  in 
2  m.  26J  s.  in  1843,  and  headed  the  list  of  performers;  Mac,  Tacony, 
&c.  Since  1850,  however,  the  taste  of  the  people  has  settled  upon  tha 
style  of  race  called  "mile  heats,  best  three  out  of  five,  in  harness,'" 
as  the  favourite,  and  nine  out  of  ten  contests  are  of  this  character. 
By  "  in  harness  "  is  meant  that  the  horse  draws  a  sulky,  a  light 
two-wheeled  vehicle  in  which  the  driver  sits  tlose  to  the  horse,  withi 
his  legs  on  each  side  of  his  flanks.  These  sulkies  often  weigh  less 
than  40  lb.  The  driver  is  required  to  weigh,  with  the  blanket  on 
which  he  sits,  150  It),  while  for  saddle  races  the  regulation  weight 
is  145  lb,  or  10  st.  5  tb.  Each  heat  of  a  mile  is  a  separate  race  ;  20 
minutes  is  allowed  between  heats  ;  and  the  horse  that  first  places 
three  heats  to  his  credit  wins  the  race.  There  are  various  penalties 
imposed  upon  a  horse  that  breaks  into  a  run  in  a  trotting  race. 
The  driver  is  required  to  pull  him  to  a  trot  as  quickly  as 
possible;  if  the  horse  gains  by  running,  the  judges  set  him  back 
at  the  finish  twice  the  distance  he  has  gained,  in  their  estima- 
tion, by  running;  and  for  repeated  "breaks"  they  can  declare 
him  distanced.  The  first-class  tracks  are  of  oval  shape,  with  long 
stretches  and  easy  curves,  measuring  1  mile  at  3  feet  distance  from 
the  "pole,"  as  the  inner  railing  of  the  track  is  called  The  time  in 
which  the  leading  horse  trots  each  heat  is  accurately  kejit,  placed 
on  a  blackboard  in  front  of  the  judges'  stand  for  the  information  of 
tlie  public,  and  also  placed  in  the  book  of  the  course.  The  fastest 
time  that  any  trotter  has  is  thus  entered  as  his  "  record. "  This  is  one 
of  the  distinctive  features  of  trotting  in  America  The  purses  that 
are  given  by  the  association  owning  tracks  are  generally  divided  into 
classes,  such  as  for  horses  that  have  never  beaten  3  minutes,  that  have 
never  beaten  2  m.  40  s. ,  2  m.20s. ,  &c.  Hence  it  is  an  object,  as  a  rule, 
for  the  record  of  a  trotter  to  be  kept  as  slow  as  possible,  that  he  may 
bo  eligible  to  compete  in  slow  classes,  and  as  the  purses  are  divided 
into  three  or  four  monies,  and  the  second  money  is  usually  half  as 
largo  as  the  first,  drivers  frequently  "  pull  "  a  superior  animal,  and 
content  themselves  with  an  inferior  portion  of  the  purse  for  the  sake 
of  avoiding  a  record,  which  attaches  only  to  tho  winner  of  a  licat, 
and  from  this  cause  springs  a  great  deal  of  dishonest  racing.  It  is  in 
the  power  of  the  judges,  when  they  think  that  a  horse  is  not  being 
driven  to  win,  to  substitute  another  driver,  and  this  is  often  done. 
Prior  to  1366  purses  for  trotters  wero  small  ;  match  races  were 
more  in  vogue,  and  the  trotting  turf  was  in  bad  odour.  In  that 
year  an  association  was  formed  at  Buffalo,  N.Y.,  which  undertook, 
to  remedy  tho  evil,  and  inaugurated  its  elforts  by  offering  the  then 
unprecedented  sum  of  $10,600  for  a  trotting  meeting  of  four  days' 
duration.  The  experiment  was  successful ;  other  cities  followeil  ihi- 
example  of  Buffalo;  larger  and  larger  purses  were  given,  and  at  Buf 
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■falu  in  1872-tlie  priz.'s  nmountoj  to  $70,000.  Twice  at  this  point 
$20,000  has  been  given  for  a  single  race,' a  sOm  nearly  equal  to  an 
average  Derby  winning.  Other  cities  are  also  in  the  habit  of  giving 
laige  purses,  and  the  amount  offered  in  the  United  States  and 
Canada,  during  a  single  year,  has  reached  nearly  $1,500,000.  In- 
di\'idual  trotters,  in  the  course  of  a  long  turf  career,  earn  enormous 
amounts.  The  most  remarkable  inst^ice  of  this  was  the  mare 
Goldsmith  Maid,  by  Alexander's  Abdallah  (a  son  of  Rysdyk's 
Hambletonian),  out  of  an  Abdallah  mare.  She  began  trotting  in 
1866,  and  left  the  turf  in  1S78,  when  twenty-one  years  o\U,  and  her 
winnings  amounted  to  over  $200,000. 

lu  1869  the  organization  now  known  as  the  National  Trotting 
Association  was  formed,  and  it  embraces  in  its  membership  all  the 
principal  tracks  of  the  continent.  All  members  of  this  association 
respect  the  penalties  imposed  by  any  other  member,  and  exclusion 
from  the  privileges  of  one  is  exclusion  from  the  privileges  of  all. 
This  has  had  a  great  tendency  to  reform  abuses  on  the  trotting  turf, 
enabling  severe  penalties  to  be  inflicted  for  infractions  of  the 
rules,  a  very  elaborate  code  of  which  has  been  published  by  the 
National  Trotting  Association,  and  is  revised  tricnnially. 

In  trotting  races,  it  will  be  noted,  the  time  testis  supreme,  differ- 
ing from  running  races,  in  which  time  is  of  comparatively  little  con- 
seqxience.  The  animal  which  h.is  the  fastest  record  for  1  mile  in 
harness  is,  until  deposed,  the  king  or  queen  of  the  trotting  turf. 
Lady  Suffolk,  with  her  record  of  2  m.  26i  a.,  in  1843,  held  this 
honour  until  1853,  when  Tacony  trotted  in  2  m.  25i  s.  under  saddle  ; 
Flora  Temple  wrested  it  from  him  in  1856  by  trotting  in  2  m.  24^3.  in 
harness.  This  latter  mare,  in  1859,  trotted  a  mile  in  2  m.  193  s.,  a 
feat  which  the  best  horsemen  thought  would  never  be  repeated,  but 
since  that  time  forty-two  trotters  have  beaten  2  m.  20  s.  Dcxter's 
record  was  2  m.  17j  s  in  1867,  and  Goldsmith  Maid's  in  1871  was 
2  m.  17  s.,  which  she  reduced,  by  successive  efforts,  to  2  m.  16|  s. , 
2  m.  16  s.,  2  m.  15  s.,  2  m.  14J  s.,  and  finally,  in  1874,  to  2  m.  14s. 
In  1878  Rams  trotted  a  mile  in  2  m.  13^  s.,  and  in  October  1879 
the  bay  gelding  St  Julien,  by  Volunteer,  son  of  Fysdyk's' Ham- 
bletonian, dam  by  Henry  Clay,  trotted  a  mile  in  California  in  2  m. 
12|  s.  There  is  a  great  diversity  of  opinion  among  the  best  informed 
horsemen  as  to  the  limit  of  trotting  speed,  but  none  fix  it  slower 
than  2  m.  10s.,  while  the  more  sanguine  believe  that  a  mile  will  yet 
be  made  by  a  trotter  in  2  minutes.  The  pacing  gait,  in  which  the 
front  and  hind  legs  on  the  same  side  are  moved  in  the  same  direction 
simultaneously,  is  admitted  to  be  faster  than  the  trotting,  in  which 
tho  near  fore  leg  and  the  ofT  hind  leg  move  together,  but  as  pacing 
is  not  fashionable,  and  smaU  purses  are  given  for  contests  between 
pacers,  a  great  deal  of  skill  has  been  expended,  of  late  years,  in  con- 
verting pacers  to  trotters.  This  is  done  by  means  of  toe-weights 
on  the  forward  feet,  which  are  knobs  of  brass  or  iron  screwed  into 
tho  hoof  or  fastened  to  the  shoe,  by  means  of  wliich  a  competent 
trainer  can  not  only  change  a  pacing  into  a  trotting  horse,  but  can 
correct  any  errors  of  gait  in  a  natural  trotter.  With  inveterate 
pacers  very  heavy  weights  have  to  be  used,  but  these  can  gradually 
be  lessened  as  the  horse  becomes  accustomed  to  the  trot.  So  effec- 
tive are  these  weights  found  that  there  are  very  few  fast  trotters 
upon  whom  they  are  not  used  to  some  extent,  unless  the  same 
object  is  effected  by  wearing  a  very  heavy  forward  shoe. 

The  market  for  American  trotters  is  by  no  means  confined  to  those 
intending  to  use  them  for  track  purposes.  While  there  are  probably 
ten  thousand  in  training,  at  least  an  equal  number  are  used  by 
gentlemen  for  road  purposes ;  and  there  is  great  rivalry  among 
millionaires  with  a  taste  for  driving  to  secure  the  best  stable,  and 
especially  tho  fastest  double  team.  In  September  1877  Mr  W.  H. 
Vanderbilt  drove  his  team,  composed  of  Small  Hopes  and  Lady  Mac, 
a  full  mile  over  Fleetwood  Park  track,  near  New  York  city,  in  2  m. 
23  s.  ,'which  is  3  J  seconds  faster  than  tho  best  record  for  a  mile  by  a 
double  team,  the  2  m.  23  s.  performance  not  being  a  technical  record. 

As  an  indication  of  tho  rapid  advance  that  has  been  made  in  the 
general  speed  of  the  American  trotter,  a  table  recently  published  in 
the  Unite  1  States,  giving  the  names  of  all  horses  that  had  trotted 


1  mile  in  harness  in  2  m.  25  s.,  or  bcttei,  up  to' tho  clo^o  of  1879, 
includes  317  performers,  and  all  these,  except  25,  were  living 
when  the  table  was  published.  This  shows  that  a  2  m.  25  s.  rf  cord 
was  a  very  unusual  occurrence  only  a  horse  generation  since,  wliilo 
now  an  animal  who  cannot  show  that  rate  of  speed  is  not  considered 
a  promising  corrpetitor  in  turf  contests. 

Every  year  a  book  is  published  containing  summaries  of  all  tho 
trotting  and  jiacing  events  of  the  preceding  year.  The  record  for 
1875  showed  3304  events,  amount  of  purses  and  stakes,  $1,418,971; 
for  1876,  3484  races,  $1,078,449;  for  1877,  2802,  $951,137;  for 
1878,  2737,  8817,629  ;  and  for  1879,  2246  races,  amount  of  purses 
and  stakes,  §750,000. 

We  give,  in  conclusion,  a  table  of  the  fastest  trotting  and  pacing 
records,  at  all  distances,  ages,  and  ways  of  going,  complete  up  to 
July  1880:—  ' 

Trotttny  in  JJarnets. 

One  rallc— St  Julien.  Onliland  Park,  Cat..  Oct.  25, 1879,  2  m.  12]  s.,  In  a  first  hcot. 
On«  mile  (second  lieatj — Itaru,s,  Hartford.  Conn.,  August  23,  1S78,  2  m.  13J  8. 
One  mile  (tliird  Iicat)— Ravus,  Buffalo,  N.Y.,  August  3.  18T8.  2  m.  13J  s. 
One  niilo  (fourth  lleat)— Lula,  Bochcster,  N.Y„  AuRUSt  14,  1875,  2  m.  17  8. 
One  mile  (fifth  heat)— SmuK^kr,  Cleveland.  O..  July  27,  1K7C,  2  m.  17',  a. 
Onemiletsixthhcat)-Coldsnilth>Iald,Ilartfoid.  Conn.  Aug.  31, 187C.  Sm.lClJ  «. 
One  mile — Smucclcr.  Hartford,  Conn.,  August  31, 1&7G,  2  m.  15i  8.,  the  faatc&t 

heat  by  a  stallion. 
Half-mile,  by  a  ycarline — Memento,  Lexington,  Ky.,  October  10, 1877.  1  m.  30J  a. 
One  mile,  by  a  two  year  old — So-So,  LcxinKicn,  Ky..  October  12,  1877,  2  m.  31  8. 
One  mile,  three  year  old — Jewett,  Lexington,  Ky.,  Oct.  15, 1879,  2  m.  23J  s. 
One  mile,  four  year  old— Trinket.  Louisville,  Ky  ,  July  10.  1879.  2  in.  19J  s. 
One  mile,  five  year  old — Santa  Claus.  Sacramento,  Cat,  Sept   11,  1879,  2  m.  18  ». 
One  mile,  over  lialf-mile  track— Rarus.  Toledo,  O .  July  ;o,  1S78,  2  m.  10  ». 
One  mile,  fastest  two  consecutive  heats— Karus,  Haitford,  Cunn.,  August  23, 1878, 

2  m.  13J  8,  2  m  133  Sl 
One  mile,  fastest  three  consccullvc  heats — Rarus,  Hartford,  Conn.,  .August  23, 

1878,  2  m.  15  8..  2  m.  13J  8 .  2  m  13.;  s. 
One  mile,  fastest  four  consecutive  heats— Clostcr.  Rochester,  N.V.,  Angiist  H 

1S74,  2  m.  18  8,  2  m.  17}  8.,  2  m.  17  s.,  2  m.  19  s..;    and  Coldsmilh  Maid, 

Hartford,  Conn.,  August  31,  1870,  2  m.  16J  s,  2  m.  17}  s.,  2  m.  13  8,  2  m. 

19}  8.    The  aggregate  times  of  these  two  perfonnanres  are  cqiiaL 
Two  miles—  Flora  Temple,  Eclipse  Course,  L.  I.,  August  IC,  1K59,  4  m.  SOJ  8. 
Three  miles— Huntress.  Prospect  P.irk,  Brooklyn,  NV.,  Sept  23, 1872,  7  m.  2Ha. 
Four  miles — Trustee.  Union  Course,  L.  I..  June  13, 1849,  11  m.  6  8, 
Five  miles — Lady  Mack.  San  Francisco,  Cftl..  April  2,  1874,  13  ni. 
Ten  miles— Controller.  San  Francisco,  Cal.,  November  23,  1878,  27  m.  28}  8. 
Fifteen  miles — Girda,  San  Francisco.  CaU  August  6,  1874,  47  m.  20  8. 
Twenty  miles— Capt.  M'Gowan.  Boston.  Mass  ,  18G5,  58  m.  25  a. 
Fifty  miles— Ariel.  Albany.  N.Y.,  1846.  3  h  65  m.  40i  s. 
One  bundled  miles— Conqueror,  Long  Island,  November  12, 1353,  8  b.  65  m.  53  s. 

Trotting  to  Waggon, 
One  mile- Hopeful,  Clilcn«o.  III.,  October  12. 1878,  2  m.  16}  «.,  In  a  first  heat. 
One  mile  (second  heat)- Hopeful.  Chicago,  III.,  October  12.  1878,  2  m.  17  8. 
One  mile  (third  heat>— Hopeful,  Chicago,  III.,  October  12,  1878,  2  m.  17  s. 
One  mile,  drawing  'JOOO  lb — Mountain  Maid,  Long  Island,  18C5.  3  m.  24}  8. 
Two  miles — Gen.  Butler.  Long  Island.  18C3.  first  heat,  4  m.  56}  s. ;  Dexter,  Long 

Inland,  October  27,  1365,  second  heat,  4  m.  56}  8. 
Three  miles — Kemblo,  Jackson.  June  l-,  1853,  8  m.  3  3. 
Four  m:U3— Longfellow,  Califoraia,  December  31,  18C9.  10  m.  34}  8. 
Five  miles— Lillle  Mack,  Fashion  Course,  LI.,  October  29,  1803.  13  m.  43is. 
Twenty  miles- Controller,  San  Francisco,  Cal..  April  20, 1878, 58  m.  67  8. 
Fifty  miles— Spangle,  October  15,  1855,  3  h.  49  m.  4  >. 

Trotting^  Double  Teanii. 
Ono  mile— Con.  Cobb  and  Lulu  May,  San  Francisco,  CaL,  1877,  2  m.  20}  s.  In  a 

thiid  hi-at. 
One  mile,  with  running  mate— Ethan  Allen  and  mate,  Fashion  Course,  L.T.,  June 

21,  1867,  2  m.  15  8.,  in  a  lii'.c  heat. 
One  bundrcil  miles— Master  Burko  and  liobln,  10  h.  17  m.  22  b. 

Trotting  under  Saddle. 
One  mile— Great  Eastern,  Fleetwood  Park,  N.Y.,  September  22, 1877,  2  m.  15j  ». 
Two  miles. -Dexter,  Long  Island,  I8C5,  6  m.  OJ  a. 
Three  miles- Dutchman.  Deacon  Park,  N  J.,  August  1, 1639,  7  m.  32J  s. 
Four  miles— Dutclimuu,  1836,  10  m.  31  s. 

Pacing. 
One iT-ile,  In  haimcss-Sleepy  Tom,  Chicago,  IlL,  July  25. 1879,  2m.  1 21  «• 
One  mile,  -mder  saddle— Billy  Boyce.  Buffalo.  N.Y.,  August  1,  1803,  2  m.  14}  8. 
One  mile,  to  waggon— Pocahontas.  June  21,  1855.  2  m.  17}  s. 
Two  miles,  under  saddle— Buwery  Boy.  Long  Island,  1839,  6  m.  4}  8. 
Twomiles,  in  harness— Hero.  May  17,  1853.  4  m.  50}  a  ,„,„  .       „ 

Three  miles,  under  saddle— Oneida  Chief.  Beacon  Park,  N.J.,  1843,  7  "1.44  a. 
Three  miles,  in  haraess-Hairy  White.  San  Francisco,  Cal,  August  8,  1874,  7  m. 
87}  8.  («.T.  C.) 


HORSE-CHESTNUT,  ^scvlus,  L.  (Germ.,  RossJca- 
stanie ;  Fr.,  marronnier  (T  Inde),  a  genus  of  trees  or 
shrubs  indigenous  to  North  America  and  mountainous 
regions  in  Mexico,  New  Granada,  Persia,  North  India, 
and  the  Malayan  peninsula,  of  the  natural  order  Sapin- 
dacece  and  suborder  Sapindece,  having  exstipulate,  opposite, 
digitate,  5-  to  9-lobed  leaves,  an  irregular  campanulate  or 
tubular  5-lobed  calyx,  4  to  5  petals,  5  to  8  stamens,  one 
style,  a  3-celled  ovary,  with  6  ovules,  of  which  3  or  more 
abort,  exalbuminous  seeds,  and  a  smooth  or  echinate 
eoriaceoua  »apsule.  The  Common  Horse-chestnut,  j£.  Hip- 
pocastanum,  L..  has  been  stated  to  be  a  native  of  Thibet, 


and  to  have  been  brought  thence  to  Englanii  in  1550 ;  it 
is  now,  however,  thought  to  be  indigenous  in  the  moun- 
tains of  northern  Greece,  where  it  occurs  wild  at  3000 
to  4000  feet  above  sea-level  (Card.  Chron.,  1880,  i.  488). 
Matthiolus,  who  attributes  the  origin  of  the  name  of 
the  tree  to  the  use  of  the  nuts  by  the  inhabitants  o< 
Constantinople  for  the  relief  of  short-windedness  and 
cough  in  horses,!  remarks  that  no  ancient  writer  appears 


'  Opera  mm  extant  omnia,  "Comment.,"  hb.  i.  cap.  c.txii.  p.  184, 
Frankfort,  1598,  fol. ;  cf.  Gerard,  Jlcrball.  p,  1443, 2d  eJ-.  1633.  For 
other  derivations  see  A'otes  and  Queries,  Si  sen,  X.  452,  o2J,  ana 
O'ard.  Chron..  1878.  ii.  53. 
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to  have  made  meution  of  the  li&rse-chestnut.  Clusiua 
{Rariorum  plc.ntarum  hist.,  lib.  i.  p.  8,  1601)  describes  it 
(18  a  vegetable  curiosity,  of  whicU  in  1588  lie  Lad  left  ia 
Vienna  a  living  specimen,  but  of  which  he  had  not  yet 
seen  either  the  flowers  or  recent  fruit.  The  dry  fruit,  he 
says,  had  frequently  been  brought  from  Constantinoplo 
into  Europe.  The  tree  grows  rupidly ;  it  flourishes  best 
in  a  sandy,  somewhat  moist  loam,  and  attains  a  height  of 
50  to  60  or  more  feet,  assuming  a  pyramidal  outline.  Its 
boughs  are  strong  and  spreading.  The  buds,  conspicuous 
for  their  size,  are  protected  by  a  coat  of  a  glutinous  sub- 
stance, y-hich  is  impervious  to  water  ;  in  spring  this  melts, 
and  the  bud-scales  are  then  cast  off.  The  leaves  are  com- 
posed of  7  obovate-cuneato  radiating  leaflets  (see  vol.  iv. 
p.  112,  fig.  115) ;  when  young  they  are  downy  and  droop- 
ing. From  the  early  date  of  its  leafing  year  by  year,  a 
horse-chestnut  in  the  Tuileries  is  known  as  the  "  Marronnier 
(lu  20  Mars."  The  flowers  of  the  horse-chestnut,  which 
are  white  dashed  with  red  and  yellow,  appear  in  May, 
aad  sometimes,  but  quite  exceptionally,  again  in  autumn 
(Gard.  Chron.,  1868,  p.  1116);  they  are  very  numerous 
tin  each  rachis,  and  form  a  thyrse.  Comparatively  few  of 
them  afford  mature  fruit.  The  fruit  is  ripe  in  or  shortly 
before  the  first  week  in  October,  when  it  falls  to  the 
ground,  and  the  three-valvcd  thorny  capsule  divides,  dis- 
closing the  brown  and  at  first  beautifully  glossy  seeds  or 
nuts,  having  a  resemblance  to  sweet  chestnuts,  and  com- 
monly three  or  else  two  in  number.  For  propagation  of 
the  tree,  the  nuts  may  be  sown  either  when  fresh,  or,  if 
preserved  in  sand  or  earth,  in  spring.  Drying  by  ex- 
posure to  tho  air  for  a  month  jias  been  found  to  prevent 
their  germination.  The  cotyledons  do  not  rise  to  the 
surface  of  the  soil.  Rooks  are  wont  to  remove  the  nuts 
fr^m  the  tree  just  before  they  fall,  and  to  disperse  them  in 
various  directions  (R.  Ellison,  DenvkksJiirt  Naturalist, 
quoted  in  J.  of  Forestry,  Apr.  1880,  pp.  877,  878). 

Tlie  bark  of  the  horse-chestout  contains  a  greenish  oil,  resin,  a 
yellow  body,  a  tannin,  CjjHjiO,,,  existing  likewise  in  the  seeds 
and  various  parts  of  the  tree,  and"  d-ccomposable  into  phloroglucin 
and  trsciglyoxalic  acid,  CyHjO^,  also  ccscnlciin  hydralc,  and  the 
crystalline  fluorescent  compound  ccscitlin,  of  the  formula  CjiHgjOjs 
(Rochleder  and  Sclnvarz),  with  which  occurs  a  similar  substance 
fraxin,  ihepaviin  of  Stokes  (Q.  J.  Chem.  Soc,  xi.  17,  1S59  ;  xii. 
126,  1860),  who  suggests  that  its  presence  may  perhaps  account  for 
the  discrepancies  in  the  analyses  of  tesoulin  given  by  different 
authoi-s.  From  the  seeds  have  been  obtained  starch  (about  14  per 
cent.),  gum,  mucilage,  a  non-drying  oil,  phosphoric  acid,  salt3  of 
calcium,  saponin,  by  boiling  which  with  dilute  hydrochloric  or 
sulphuric  acid  asculic  acid  is  obtained,  guercitrin,  present  also  in 
the  fully  developed  leaves,  ccscigcnin,  OjjHnjOj,  and  aisculdin, 
C^Mfif,  which  is  procurable  also,  but  in  small  quantity  only,  from 
the  bark.  Rochleder  has  described  as  constituent  principles  of  the 
cotyledons  aphrodascin,  C.jHgjOjj,  a  bitter  glucoside,  argyroescin, 
UjjH^jOj,,  ccscinic  acid,  CjjH^Ojj,  and  quercescilvin,  CjjHjjO,,, 
found  also  in  the  leaves.  To  prepare  pure  starch  from  the  seeds, 
Flandin  {Compt.  Rend.,  xxvii.  391,  1848  ;  xxviii.  138,  1849) 
recommends  kneading  them,  when  peeled  and  bruised,  in  an  aque- 
ous solutiou  of  -rJir  to  ^j  of  their  weight  of  sodium  carbonate.  E. 
Staifel  (Ann.  d.  Clicni.  u.  Pliarm.,  Ixxvi.,  1850,  p.  379)  alter  dry- 
ing found,  iu  spring  and  autumn  respectively,  109  and  3'33  per 
cent,  of  ash  in  the  wood,  8'68  and  6-57  in  the  bark,  and  7 '68  and 
7'52iathe  leaves  of  the  horse-chestnut.  The  ash  of  the  unripe 
fruit  contains  5S'77,  that  of  the  ripe  kernel  61-74,  and  that  of 
the  green  shell  75 '91  per  cent,  of  potash  (E.  Wolff). 

The  wood  of  the  horse-chestnut  is  soft,  and  serves  only 
for  the  rxiking  of  water-pipes,  for  turner's  work  and  com- 
mon carpentry,  as  a  source  of  charcoal  for  gunpowder,  and 
as  fuel.  Newly  cut  it  weighs  60  H),  and  dry  35  lb  per 
cubic  foot  approximately.  The  bark  has  been  employed  for 
dyeing  yellow  and  for  tanning,  and  was  formerly  in  popular 
repute  as  a  febrifuge  and  tonic.  The  powder  of  the  dried 
nuts  was  at  one  time  proscribed  as  a  sternutatory  in  the 
'Edinburgh  Pharmacopoeia.  It  is  stated  to  form  with 
alum-water  a  size  op  cement  highly  offensive  to  vermin, 
and  with  two  parts  of  wheaten  flour  the  material  for  a 


strong  bookbinder's  paste.  Infusion  of  horse-chestnuts  is 
found  to  expel  worms  from  soil,  and  soon  to  kill  them  if 
they  are  left  in  it  (The  Garden,  xiiL  198,  1878).  The 
nuts  furthermore  have  been  applied  to 'the  manufacture  of 
an  oil  for  burning,  cosmetic  preparations,  and  starch  {v. 
sup.),  and  in  Switzerland,  France,  and  Ireland,  when  rasped 
or  ground,  to  the  bleaching  of  flax,  hemp,  silk,  and  wool 
In  Geneva  horse-chestnuts  are  largely  consumed  by  graz- 
ing stock,  a  single  sheep  receiving  2  lb  crushed  morning 
and  evening.  Given  to  cows  in  moderate  quantity,  ihey 
have  been  found  to  enhance  both  tho  yield  and  flavour  of 
milk.  Deer  readily  eat  them,  and,  after  a  preliminary 
steeping  in  lime-water,  pigs  also.  For  poultry  they  should 
be  used  boiled,  and  mixed  with  other  nourishment.  The 
fallen  leaves  are  relished  by  sheep  and  deer,  and  afford  a 
good  litter  for  flocks  and  herds. 

One  variety  of  the  horsexhestnnt  has  variegated  leaves, 
and  another  double  flowers.  Darwin  has  observed  that 
jE.  Pavia,  L.,  the  Red  Buckeye  of  North  America,  exhibits 
a  special  tendency,  under  unfavourable  conditions,  to  be 
double-blossomed  {Anim.  and  PL,  ii.  168).  The  seeds  of 
this  species  are  used  to  stupefy  fish.  The  Scarlet-flowered 
Horse-chestnut,  -^.  rubiciinda,  is  a  handsome  tree,  less  in 
height,  and  having  a  rounder  head  than  the  common  form. 
Another  species,  possessing  flowers  with  the  lower  petal? 
white  with  a  red  tinge,  and  the  upper  yellow  and  red  with  t, 
white  border,  and  fruit  unarmed,  is  jE.  indica.  Among  the 
North  American  species  are  the  Foetid  or  Ohio  Buckeye, 
JH.  glabra,  Willd.,  and  JE.  Jlava,  Ait,  the  Sweet  Buckeye. 
^.  califoruica,  Nutt.,  when  full-grown  and  in  flower,  is  a 
beautiful  tree,  but  its  leaves  oftep  fall  before  midsummer. 

See  Loudon,  Arboretum,  i.  147,  462  ;  Gard.  Cliron.,  1843,  pp. 
7,  737  ;  1878,  i.  768,  828,  and  ii.  53  ;  Technologist,  1865,  p.  3  ; 
Asa  Gray,  Man.  ofBot.,  p.  117,  5th  ed.,  1872;  Brewer  and  Watson, 
Qcol.  Surv.  Calif.,  "Bot."i.  106;  Arboriculture,  vol.  ii.  p.  319; 
and,  for  the  chemistry,  Rochleder  and  Schwarz,  Ann.  d.  Chem.  u. 
Pliarm.,  Ixxxvii.,  1853,  p.  186,  and  Ixxxviii.  356  ;  C.  Zweiiger,  lb., 
xc.,1854,  p.  63;  and  Rochleder,  Wicn.  Akatl.Sitzuiigsbe):,x\., 1860. 
xiv.,  1862,  xlviii.,  1863,  Uv.-lvii.,  1866-68.  (F.  H.  B.^ 

ilORSE-MACKEREL  is  the  name  applied  to  a  genus 
of  fishes  (Caranx)  found  in  abundance  in  almost  all  tem- 
perate and  especially  in  tropical  seas.  The  designation 
"  cavalli,"  given  to  them  by  the  early  Portuguc-.o  navi- 
gators, and  often  met  with  in  the  accounts  of  the  adven- 
tures of  the  buccaneers,  is  still  in  frequent  use  ainong 
the  sailors  of  all  nations.  Some  ninety  different  kinds  are 
known, — the  majority  being  wholesome  food,  and  some  of 
the  species  attaining  a  length  of  3  feet  and  more.  The  fish 
to  which  the  name  horse-mackerel  is  applied  in  Great 
Britain  is  Caranx  traclmrus,  distinguished  by  having  the 
lateral  line  in  its  wliole  length  armed  with  largo  but  narrow 
bony  plates.  Horse-mackerel  are  found  singly  on  the  coast 
all  the  year  round,  but  sometimes  they  congregate  in  shoals 
of  many  thousands.  Although  well-flavoured,  they  are 
much  more  frequently  used  for  bait  than  for  food.  This 
species  has  a  most  extraordinary  range,  being  found  almost 
everywhere  within  the  temperate  and  tropical  zones  of  the 
northern  and  southern  hemispheres. 

HORSEMANSHIP.     See  Horse,  p.  195. 

HORSENS,  a  seaport  town  of  Denmark,  in  the  province 
of  Aarhuus  and  amt  of  Skanderborg,  is  situated  at  the 
head  of  the  liorsens-fiord  on  the  east  coast  of  Jutland,  and 
on  tho  railway  from  Fridericia  to  Langaa,  25  miles  south- 
west of  Aarhuus.  It  is  a  weli-built  town,  and  contains  a 
Latin  school  and  two  market-places.  In  the  neighbour- 
hood there  is  a  largo  prison.  The  town  possesses  a  large 
foundry,  machine  shops,  shipbuilding  yards,  lime  works, 
and  manufactures  of  cloth  and  of  woodwares ;  it  has  also 
a  good  harbour.  It  is  the  birthplace  of  the  navigator 
Vitus  Bering  or  Behring,  the  discoverer  of  Behrintc  Straits. 
The  population  in  1870  was  10,501. 
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BORSE-POWER  is  tLe  name  given  to  the  unit  in 
terms  of  which  engineers  measure  the  power  of  steam- 
engines,  water-wheels,  and  other  prime  movers.  It  is 
defined  to  be  the  rate  at  which  an  engine  works  when  it 
does  33,000  foot-pounds  of  work  per  minute,  a  foot-i)ound 
being  the  amount  of  work  necessary  to  raise  a  pound  weight 
a  foot  high.  We  must  go  back  to  the  early  history  of  the 
Bteam-engine  to  discover  tlie  reason  why  this  number  was 
adopted.  The  first  steam-engines  were  employed  to  drive 
mills,  pumps,  and  other  machinery  which  had  previously 
been  driven  by  horses  ;  and  it  seemed  natural  to  express 
their  working-power  in  terms  of  the  number  of  horses 
whose  work  they  were  got  to  accomplish.  This  led  to 
experiments  being  made  in  order  to  get  an  estimate  of  the 
average  working-power  of  a  horse.  Several  such  estimates 
have  been  given,  all  differing  considerably  from  each  other; 
but  the  one  adopted  whereby  to  express  horse-power  is  that 
,obtained  by  Boulton  and  Watt  from  observations  on  the 
istrong  dray  horses  emplo3'ed  at  the  London  breweries  work- 
ing eight  hours  a  day.  They  found  that  a  horse  was  able 
to  go  at  the  rate  of  2i  miles  per  hour  and  at  the  same  time 
jraise  a  weight  of  150  lb  by  means  of  a  rope  led  over  a 
pulley.  This  is  easily  seen  to  be  equivalent  to  33,000  B) 
raised  one  foot  per  minjte,  and  hence  the  number  given 
above.  In  connexion  with  this  subject  it  is  necessary  to  dis- 
tinguish clearly  between  "horse-powerindicated"and  "horse- 
power nominal "  as  applied  to  steam-engines.  The  horse- 
power indicated  is  got  from  an  examination  of  the  indicator 
diagram  (see  Diagrams,  vol  viL  p.  152).  The  area  of  the 
closed  curve  traced  on  the  diagram,  or  "  card "  as  it  is 
technically  called,  gives  the  work  done  by  the  steam  on  the 
piston  during  each  complete  stroke.  This  divided  by  the 
difference  between  the  extreme  abscissae  gives  the  average 
pressure  0))  on  the  piston.  If  we  multiply  this  by  the 
area  of  the  piston  (A)  and  by  the  length  of  stroke  (x),  we 
get  the  number  of  foot-pounds  of  work  done  during  each 
stroke,  and  this  multiplied  by  the  number  («)  of  strokes  per 
minute  and  divided  by  33,000  gives  the  indicated  horse- 
power.    Thus — ■ 

pA'ix 
indicated  H.P.  =33^ 

Nominal  horse-power  is  a  purely  conventional  term 
adopted  by  makers  of  steam-engines,  and  has  no  fixed 
relation  to  indicated  horse-power.  The  method  of  calculat- 
ing it  dates  from  the  time  of  Boulton  and  Watt.  In  their 
engines  they  supposed  the  average  pressure  on  the  piston 
to  be  7  fi)  on  the  square  inch,  and  the  velocity  of  the  piston 
in  feet  per  minute  to  be  128  times  the  cube  root  of  the 
length  of  stroke  in  feet.  Computing  from  these  supposed 
data,  we  get  the  nominal  horse-power.     Thus — 

7xAx123x.yz" 
Nominal  H.P.-= ^^^         • 

The  British  Admiralty  rule  for  nominal  horse-power 
differs  from  this  in  using  the  actual  velocity  of  the  piston 
instead  of  the  above  supposed  velocity.  These  rules  only 
apply  to  low  pressure  engines ;  for  high-pressure  engines 
it  is  usual,  after  Bourne,  to  assume  2 1  Bi  as  the  average 
pressure  on  the  piston,  the  other  data  remaining  as  before. 
See  Rankine's  Sleam- Engine. 

HORSE-RACING.     See  Horse,  p.  199. 

HORSERADISH  (Ger.,  Meerrettig;  Fr.,  raifort  =  racine 
forte,  cyan  de  Brelagne  ;  Swed.,  Peppar-rot;  Russ.,  cliren), 
Cochlearia  Armoracia,  L.,  a  perennial  plant  of  the  natural 
order  Crucifene  and  tribe  Alyssinece,  having  radical  leaves 
on  long  stalks,  ovate  or  oval-oblong,  4  to  6  inches  broad, 
about  a  foot  in  length,  subcoriaceous,  crenate  or  serrate, 
and  coarsely  veined;  stem-leaves  short-stalked  or  sessile, 
elongate,  and  tapering  to  their  attachment,  the  lower  ones 
often  deeply  toothed ;  flowers,  which  appear  in  May  and 
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June,  ^-inch  in  width,  in  flal-tupped  panicles,  with  sepals 
purplish,  and  petals  wliile ;  and  fruit  a  small  silicula.  which 
in  the  climate  of  England  seldom  bears  seed.     The  horse- 
radish   is    indigenous   to  eastern   Europe.     Into  "western 
Europe  and  Great  Britain,  where  it  is  to  be  met  with  on 
waste  ground,  it  was  probably  introduced  from  Russia  (Da 
CandoUe,  Geogr.  Botan.,  ii.   654,  1855).     It  was  wild  in 
various  parts  of  England  in  Gerard's  time.     The  root,  the 
armoracice  radix  of   pharmacy,  is  h  to  2  inches  or  more  in 
diameter,  and  commonly  a  foot,  sometimes  3  feet  in  length ; 
the  upper  part  is  enlarged  into  a  crow  n,  which  is  annulated 
with  the  scars  of  fallen  leaves ;  and  from  the  numerous 
irregular  lateral  branches  are  produced  vertical  stolon:,  and 
also  adventitious  buds,  which  latter  render  the  plant  very 
difficult  of  extirpation.    From  the  root  of  Aconite  {q.  n.,  voL 
i.  p.  98),  which  has  occasionally  been  mistaken  for  it,  horse- 
radish root  differs  in  being  more  or  less  cylindrical  from  a 
little  below  the  crown, and  in  its  pale  yellowish  (or  brownish) 
white  hue  externally,  acrid  and  penetrating  odour  when 
scraped  or  bruised,  and   pungent  and  either  sweetish  or 
bitter  taste  (see  Bentley,  Fharm.  Journ.,  1st  sen,  xv.  449, 
1856).     The  fresh  root  yields  on  distillation  with  water 
about  '05  per  cent.  oE  a  volatile  oil  identical  with  that  of 
black  mustard,  resulting  from  the  mutual  reaction  of  sinigrin 
(potassium  myronate)  and  myrosin  in  the  presence  of  the 
water.     After  drying,  the  root  has  been   found  to  afford 
11'15  per  cent,  of  ash.     Horseradish  root  is  an  ingredient 
in  the  spiriius  armoracice  composiiiis  of  the  British  Pharma- 
copceia.     It  possesses  stomachic,  diaphoretic,  and  diuretic 
properties,  and  hence  is  administered  in  atonic  dyspepsia, 
chronic  rheumatism,  and  dropsies.     As  a  masticatory,  oi 
in  the  form  of  syrup  or  infusion,  it  is  used  for  hoarseness 
Gerard  speaks  of  it  as  anthelmintic  and  emetic.    Externallj 
applied  it  acts  as  a  rubefacient ;  and  the  juice  with  vinegai 
is  a  popular  remedy  for  freckles.     In  common  with  other 
species  of  Cochlearia,  the  horseradish  was  formerly  in  high 
repute  as  an  antiscorbutic.     The  root  was,  as  well  as  the 
leaves,  taken  with  food   by  the   Germans   in  the  Middle 
Ages,  whence  the  old  French  name   for  it,  moutarde  dea 
Allemands;  and  Coles,  WTiting  in  1657,  mentions  its  use 
.with  meat  in  England,  where  it  is  now  chiefly  employed 
as  a  condiment  with  beef.      For   the  successful  cultiva- 
tion of  the  horseradish,  a  light  and  friable  damp  soil  i» 
the  most  suitable  ;  this  having  been  trenched  3  feet  deep 
in  autumn,  and  the  surface  turned  down  with  a  liberal 
supply  of  farm-yard  manure,  a  second  dressing  of  decom- 
posed manure  should  in  the  ensuing  spring  br  dug  in  2  feet 
deep,  and  pieces  of  the  root  6  inches  in  length  may  then  bo 
planted  a  foot  apart  in  narrow  trenches.     During  summer 
the  ground  requires  to   be  kept  free  of  weeds ;  and  the 
application  of  liquid  manure  twice  or  thrice  in  sufficient 
quantity  to  reach  the  lowest  roots  is  an  advantage.     When 
du"  the  root  may  be  long  preserved  in  good  condition  by 
placing  it  in  sand.     The  horseradish  tree  is  the  Moringa 
pterygosperma  of  Gartner. 

See  Gerard,  ITeriaU,  p.  240,  ed.  Johnson,  1636  ;  Syme,  Soiccrh/s 
Eng.  Ml.,  i.  183,  pi-  cxxix.,  1863;  Florist,  1875,  p.  191;  Floral 
IVorld,  1879,  p.  149 ;  Fliickiger  and  Harbury,  Pharmacogra- 
phia,  p.'  71,  2d  ed.,.1879;  Bentley  and  Tr.iicn,  J/<^.  PL.  i.  21, 
1880. 

HORSETAIL,  Equisetum,  the  sole  genus  of  the  natural 
order  Equiselacete,  consists  of  a  group  of  vascular  crypto- 
gamous  plants  remarkable  for  its  resemblance  in  general 
appearance  to  the  phanerogamic  genera  Casiiarina  and 
Ephedra.  The  stem  is  jointed,  consisting  of  numerous 
easily  separable  tubular  sheaths  toothed  at  the  apex,  and  is 
generally  furnished  with  whorls  of  similar  but  more  slender 
branches.  The  fructification  is  borne  at  the  apex  of  the 
stem  in  the  form  of  a  dense  oval,  oblong,  or  cylindrical 
spike,  consisting  of  a  number  of  -shortly-stalked  peltste 
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ecales,  each  of  wliich  Las  attached  to  its  unJor  surface  a 
circle  of  spore  cases.  These  open  by  a  longitudinal  slit  on 
their  inner  side  The  spores  differ  from  those  of  ferns  in 
their  outer  coat  being  split  up  into  four  club-shaped 
hygroscopic  threads  or  clalers,  which  are  curled  when  moist, 
but  become  straightened  when  dry.  The  apparent  roots 
consist  of  underground  stems,  any  portion  of  which 
broken  off  is  capable  of  producing  a  new  plant ;  hence  the 
difficulty  of  eradicating  them  when  once  established. 
There  are  25  known  species  of  the  horsetail,  and  the 
genus  is  universally  distributed. 

I  The  Corn  Horsetail,  E.  arvense,  L.,  one  of  the  commonest 
species,  is  a  troublesome  weed  in  clayey  cornfields.  The 
fructification  appears  in  March  and  April,  terminating  in 
short  unbranched  stems.  It  is  said  to  produce  diarrhoea  in 
such  cattle  as  eat  it.  The  Bog  Horsetail,  £.  palustrc,  is 
said  to  possess  similar  properties.  It  grows  in  marshes, 
ditches,  pools,  and  drains  in  meadows,  and  sometimes 
obstructs  the  flow  of  water  with  its  dense  matted  roots. 
The  fructification  in  this  species  is  cylindrical,  and  in  that 
of  E.  limosum,  L.,  which  grows  in  similar  situations,  it  is 
ovate  in  outline.  The  largest  British  species,  E.  max-imnm, 
L.,  grows  in  wet  sandy  declivities  by  railway  embankments 
or  streams,  itc,  and  is  remarkable  for  its  beauty,  due  to 
the  abundance  of  its  elegant  branches  and  the  alternately 
green  and  white  appearance  of  the  stem.  In  this  species 
the  fructification  is  conical  or  lanceolate,  and  is  found  in 
the  month  of  April,  on  short  stout  unbranched  stems, 
.which  have  large  loose  sheaths.  Horses  appear  to  be  fond 
of  this  species,  and  in  Sweden  it  is  stored  for  use  as  winter 
fodder.  E.  hyeniale,  L.,  commonly  known  as  the  Dutch 
rush,  is  much  more  abundant  in  Holland  than  in  Britain ; 
it  is  used  for  polishing  pui-po^es,  and  also  in  medicine  by 
homoeopathic  practitioners.  E.  variegatum,  Sch.,  grows 
on  wet  sandy  ground,  and  serves  by  means  of  its  fibrous 
roots  to  bind  the  sand  together.  The  horsetails  are 
remarkable  for  the  largo  quantity  of  silica  they  contain, 
which  often  amounts  to  half  the  weight  of  the  ash 
yielded  by  burning  them,  and  the  roots  contain  a  quantity 
of  starch. 

HORSHAM,  a  parliamentary  borough  and  market-town 
of  Sussex,  England,  is  pleasantly  situated  in  the  midst  of  a 
fertile  country  near  the  source  of  the  Arun  and  on  the  Mid- 
Susses  Railway,  37i  miles  south  of  London.  It  consists 
chiefly  of  two  streets  crossing  each  other  at  right  angles, 
and  a  picturesque  causeway  leading  to  the  church,  adorned 
with  rows  of  trees.  Within  recent  years  the  town  has  under- 
gone great  improvements,  and  it  now  possesses  well-paved 
streets  and  some  handsome  buildings.  In  the  vicinity 
there  are  several  fine  mansions.  Works  were  erected  in 
18G5  for  supplying  the  town  with  water  from  a  well  in 
the  neighbourhood.  The  principal  buildings  are  the  p.orish 
church,  often  repaired,  and  iii  18G5  entensively  restored,  a 
very  ancient  structure  in  the  Early  English  style,  with  the 
remains  of  Norman  work,  having  a  lofty  tower  surmounted 
by  a  spire,  ani  containing  several  fine  monuments  and 
tombs,  and  two  brasses  ;  the  grammar  school,  founded  in 
1540  and  rebuilt  in  1840,  recommended  to  bo  used  as  a 
middle  class  schooi  by  the  Endowed  Schools  Commission ; 
the  corn  exchange,  erected  in  17GG  in  the  Italian  style, 
with  a  room  for  assemblies  and  public  meetings ;  the 
Roman  Catholic  chapel  of  St  John  in  the  Early  English 
style,  erected  in  18GG  at  the  cost  of  the  duchess  of  Norfolk^ 
A  school  board  was  formed  in  1873,  which,  besides  having 
the  management  of  most  of  the  schools  previously  existing, 
has  erected  new  buildings  in  the  east  end  of  the  town,  at 
a  cost  of  above  £4000.  There  are  a  number  of  small 
charities,  and  almshouses  were  founded  in  1842  by  the  Rev. 
Jarvis  Kenrick.  The  town  possesses  a  tannery,  a  foundry, 
a  carriage  factory,  aod  several  flour-mills.     The  area  of  the 


parish  and  parliamentary  borough  is  10,741  acres,  and  the 
population  in  1871  was  7831. 

There  is  a  tradition  which  derives  the  name  of  Horsham  from 
Horsa  the  brotlier  of  Hcngist,  who  is  snid  to  have  been  slain  in 
the  vicinity ;  others  derive  it  from  horsham,  the  horses'  meadow  ; 
but  the  most  probable  derivation  is  Hurst-Ham  or  the  Ham 
(vilbgo)  in  the  Huret  (forest).  The  town  is  a  borough  by  tirescrip- 
tion,  and  returned  two  members  to  parliament  from  the  23d  year  o( 
the  reign  of  Edward  I.  to  the  2d  of  William  IV.,  when  it  waa 
deprived  of  one  of  its  members.  It  has  never  been  incorporated, 
and  it  is  now  governed  by  a  local  board. 

HORSLEY  John  {c.  1685-1732),  a  (Tistinguished  anti- 
quary of  the  last  century,  the  date  and  place  of  whose  birth 
as  well  as  his  parentage  are  uncertain.  The  late  Rev. 
John  Hodgsorj,  the  historian  of  Northumberknd,  in  a  short 
memoir  of  him  published  in  1831,  countenances  the  belief 
that  ho  was  born  in  1 685,  at  Pinkie,  in  the  parish  of  Inveresk 
and  county  of  Midlothian.  This  statement  he  reconciles 
with  Horsley's  subsequent  history,  by  supposing  that  his 
father  v.-as  a  Northumberland  Nonconformist,  who  had 
migrated  to  Scotland  during  the  reign  of  Charles  II.  or 
James  n.,but  returned  to  England  soon  after  the  Revolution 
of  1688.  On  the  other  hand,  Mr  J.  H.  Hinde,  in  "  Notes  " 
on  the  life  of  Horsley,  printed  in  the  Archceologia  ^liana 
for  February  1865,  leans  to  the  opinion  that  he  was  a  native 
of  Newcastle-on-Tyne,  and  the  son  of  Charles  Horsley,  a 
member  of  the  Tailors'  Company  of  that  town,  an  opinion 
to  which  colour  is  given  by  some  expressions  of  Horsley's 
own  in  the  Britannia  Romana. 

Horsley  undoubtedly  received  his  early  education  at 
the  grammar  school  of  Newcastle,  and  completed  it  at 
the  university  of  Edinburgh,  where  he  was  admitted  to 
the  degree  of  master  of  arts  on  the  29th  of  April  1701. 
For  years  afterwards  nothing  seems  to  be  known  of  him, 
though  some  of  them  must  have  been  given  to  the  study  of 
theology  in  connexion  with  the  body  of  dissenters  to  which 
he  belonged.  There  is  some  evidence  tending  to  show 
that  Horsley  "  was  settled  in  Morpeth  as  a  Presbyterian 
minister  as  early  as  1709."  Mr  Hodgson,  however, 
thinks  that  up  to  1721,  at  which  time  he  was  residing 
at  Widdrington,  "  he  had  not  received  ordination,  but 
preached  as  a  licentiate."  Even  if  he  was  ordained  then 
his  stay  at  the  latter  place  was  probably  prolonged  beyond 
that  date;  for  he  communicated  to  the  Philosophical 
Transactions  notes  on  the  rainfall  there  in  the  years  1722 
and  1723.  Mr  Hinde  also  shows  that  during  these  years, 
in  addition  to  his  other  duties,  whatever  their  nature,  "  he 
certainly  followed  a  secular  employment  as  agent  to  the  York 
Buildings  Company,  who  had  contracted  to  purchase  and 
were  then  in  possession  of  the  Widdrington  estates."  Soon 
after  settling  at  Morpeth,  Horsley  began  to  supplement  his 
professional  income,  probably  slender,  by  opening  a  private 
school.  The  enterprise  was  successful.  Respect  for  his 
character  and  abilitiea  attracted  pupils  irrespective  of 
religious  connexion,  one  of  them  becoming  afterwards  Dean 
of  Westminster.  He  likewise  found  time  to  give  courses 
of  lectures  on  mechanics  and  hydrostatics  in  Morpeth, 
Alnwick,  and  Newcastle ;  and  it  was  doubtless  in  recog- 
nition of  his  scientific  tastes  and  attainments  that  he  was 
elected  on  the  23d  April  1730  a  Fellow  of  the  Royal  Society. 

It  is,  however,  in  connexion  with  his  archaeological 
researches  that  John  Horsley  is  now  so  well  and  so 
honourably  known,  though  strangely  enough  no  place 
appears  to  have  been  hitherto  found  for  his  name  in  such 
works  as  the  present.  Among  those  who  have  investigated 
the  traces  left  by  the  Romans  of  their  presence  in  Britain  he 
stands,  and  must  over  stand,  as  in  many  respects  the  fore- 
most. His  great  work,  Britannia  Romana,  or  the  Roman 
Antiquities  of  Britain  (London,  1732),  one  of  the  scarcest 
and  most  valuable  of  its  class,  contains  the  result  of  an 
amount  of  patient  labour  in  this  extensive  field  that  in  the, 
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case  of  a  man  in  his  position  is  truly  marvellous.  Noi-  was 
Ihe  acuteiiess  of  his  intellectual  powers  less  remarkable ; 
for  so  accurately  were  his  researches  conducted  and  so 
solid  was  the  judgment  he  brought  to  bear  upon  them  that 
a  century  and  a  half  of  subsequent  inquiry  has  invaliaated 
cnly  a  few  of  the  conclusions  he  came  to. 

Horsley  died  suddenly,  of  apoplexy,  on  the  12th  of  Jan- 
nary  1732,  his  constitution  having  been  in  all  likelihood  pre- 
maturely worn  out  by  the  toil  he  had  undergone  in  the 
composition  of  the  Britannia  Romana,  then  on  the  eve  of 
publication.  The  following  extract  from  the  burial  register 
of  the  parish  of  Morpeth  gives  the  date  of  his  interment : 
"  173i,  Jan.  15,  Mr  John  Horsley;"  but  the  site  of  his 
grave  is  unknown.  Besides  the  Britannia  Romano,  Horsley 
publiahpd  two  sermons  and  a  hand-book  to  his  lectures  on 
mefhanics,  &c.  He  also  projected  a  history  of  Northum- 
berland and  Durham,  collections  for  which  were  found 
among  his  papers.  By  his  wife,  a  daughter  of  the  Kev. 
William  HamiltuD,  D.D.,  minister  of  Cramond,  afterwards 
professor  of  divinity  in  the  university  of  Edinburgh,  he  had 
one  son  and  two  daughters. 

HORSLEY,  Samuel  (1733-1806),  a  learned  Anglican 
prelate,  was  born  in  Loudon  in  1733.  Entering  Trinity 
College,  Cambridge,  he  became  LL.B.  in  1758  without 
graduating  in  arts,  and  in  the  following  year  succeeded 
Lis  father  in  the  living  of  Newington  Butts  in  Surrey. 
Horsley  was  elected  a  Fellow  of  the  Royal  Society  in  17G7  ; 
but,  in  consequence  of  a  difference  with  the  president,  he 
■withdrew  from  it  in  1784.  He  had  been  secretary  since 
1773.  In  1768  he  attended  the  eldest  son  of  the  earl  of 
Aylesford  to  Oxford  as  private  tutor;  and,  after  receiving 
through  the  earl  and  Bishop  Lowth  various  minor  prefer- 
ments, which  by  dispensations  he  combined  with  his  first 
living,  he  was  installed  in  1781  as  archdeacon  of  St  Albans. 
In  1774  the  university  of  Oxford  conferred  on  him  the 
degree  of  LL.D.  Whilst  archdeacon,  Horsley  entered  upon 
his  famous  controversy  with  the  Socinian,  Dr  Priestley, 
■who  denied  that  the  early  Christians  held  the  doctrine 
of  the  Trinity.  In  this  controversy,  conducted  on  both 
sides  in  the  fiercest  polemical  spirit,  Horsley  showed  the 
superior  learning  and  ability.  His  aim  was  to  lessen  the 
influence  which  the  prestige  of  Priestlev's  r>amo  £ra^°  to 
his  views,  by  proving  from  his  writings  the  lattcr's  incom- 
petence through  ignorance  to  form  an  authoritative  judg- 
ment on  the  disputed  points.  For  the  energy  displayed  in 
the  contest  Horsley  ■was  rewarded  by  Lord  Chancellor 
Thurlow  ■with  a  prebendal  stall  at  Gloucester  ;  and  in  1788 
the  same  patron  procured  his  promotion  to  the  episcopal 
see  of  St  David's.  As  a  bishop,  Horsley  was  energetic 
both  in  his  diocese  and  in  parliament.  The  efficient  support 
■which  he  afforded  the  Government  in  the  latter  place  was 
acknowledged  by  his  successive  translations  to  Rochester 
in  1793,  and  to  St  Asaph  in  1802.  With  the  bishopric 
of  Rochester  he  held  the  deanery  of  Westminster.  He 
died  at  Brighton  on  October  4,  1806. 

Besides  tlie  controversial  Tracts,  which  appeared  in  1783-84-86, 
and  were  republislied  in  1789  and  1812,  Horsley'a  more  import- 
ant works  are  : — Apollonii  Pergmi  Iiulinalionvm  Libri  duo,  17(0; 
Jtcnxarlct  on  the  Observations  .  .  .  far  dett-rniiuing  the  acceleration. 
of  the  Pendulum  in  Lot.  70°  61',  1774 ;  Isaaci  Ncwtoni  Opera  quai 
ejciaiU  Omnia,  with  a  commentary,  5  vols.  4to,  1779-84;  On  the 
Properties  of  tlte  Greek  and  Latin  Languages,  1796;  Disquisitions 
on  Isaiah  xviii.,  1796;  Hosca,  translated  from  the  Hebrew,  with 
Holes,  1801 ;  Elemealury  Treatises  on  ...  .  Mathematics,  1801  ; 
Euclidis  Elemcntoruiii  Libri  jrriores  XI L,  1802;  Euclidis  Datoruni, 
Ziber,  1803;  Virgil's  Two  Seasons  of  Hoiurj,  &c.,  1805;  and  papers 
in  the  Philosophical  Transactions  from  1767  to  1776.  Since  his 
death  have  appeared — Sermons,  1810-12;  Speeches  in  Parliament, 
1813;  Book  of  Psalms,  translated  with  Notes,  1815;  Biblical  Criti- 
cism,, 1820;  Collected  Theological  Works,  6  vols.  8vo,  1845.  See 
Nichol's  Literary  Anecdotes,  vol.  iv. 

HORSLEY,  William  (1774-1858),  an  English  musician 
cf  considerable  reputation,  was  born  November  15,  1774, 
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and  became  in  1790  the  pupil  of  Theodore  Smith,  au  in. 
different  musician  of  the  time,  who,  however,  taught  hiiA 
sufficient  to  obtain  the  position  of  organist  at  Kly  Cliain.), 
Holborn.  This  post  ho  resigned  in  179!<,  to  becouie 
organist  at  the  Asylum  for  Female  Orphans,  as  assistant 
to  Dr  Callcott,  with  whom  he  had  long  been  on  terms  of 
personal  and  artistic  intimacy,  and  wh  •sc  pMest  daughter 
he  married.  In  1802  ho  became  his  friend's  Buccessor 
upon  the  lattcr's  resignation.  Besides  holding  this  appoint- 
ment he  became  in  1812  organist  of  Bel^rave  Cliapcl, 
Halkin  Street,  and  in  1837  of  the  Charter  House.  He  died 
June  12,  1808.  Horsley'a  compositions  are  iiumcroua, 
and  include  amongst  other  instrumental  pieces  three 
symphonies  for  full  orchestra.  Infinitely  more  important 
are  his  glees,  of  which  he  published  five  books,  besides  con- 
tributing many  detached  glees  and  part  songs  to  various 
collections.  Mr  Barrett,  in  his  lecture  on  "English  glee 
and  madrigal  writers,"  calls  Horsley  "one  of  the  princes 
amongst  glee  writers,"  and  attributes  to  him  "a  fine  and 
powerful  dramatic  aim  and  an  elegant  taste."  Horsley's 
compositions  are  moreover  distinguished  by  a  remarkable 
purity  of  style,  which  sometimes  verges  on  pedantry. 
His  glees,  "  By  Celia's  arbour,"  "O  nightingale,"  "Now 
the  storm  begins  to  lower,"  and  others,  are  amongst  the 
finest  specimens  of  this  peculiarly  English  class  of  com- 
positions. Horsley's  son  (Charles  Edward),  born  in  1822, 
enjoyed  a  certain  reputation  as  a  musician.  He  studied 
in  Germany  under  Hauptmann  and  Mendelssohn,  and  on 
his  return  to  England  composed  several  oratorios  and 
other  pieces,  none  of  which  had  permanent  success.  In 
1868  he  emigrated  to  Australia.  He  died  March  2,  1876, 
at  New  Y^ork. 

HORTEN  (Kakljohansw.een),  a  seaport  town  of 
Norway,  in  the  amt  of  Jarlsberg-Laurvig,  is  beautifully 
situated  on  the  west  bank  of  the  Chiistiania  fjord, 
opposite  Moss,  and  32  miles  south  of  Christiania.  It  is 
defended  bystrjDug  fortifications,  is  the  headquarters  of  the 
Norwegian  fleet,  and  possesses  an  arsenal  and  shipbuilding 
yards,  as  well  as  a  real  school,  a  national  school  of  the 
higher  grade,  an  observatory,  a  nautical  museum,  and 
an  infirmary.  It  also  carries  on  a  considerable  shipping 
traile.  The  population,  which  in  1836  did  not  exceed  200, 
was  5457  in  1675. 

HORTENSE  (1783-1837),  queen  of  Holland,  is  famili- 
arly known  as  La  Reine  Hortense.  Her  proper  name  was 
Eugiinie  Hortense  de  Beauharnais,  and  she  was  the  only 
daughterof  Alexandre  deBeauharnais  and  JosephineTascher 
de  la  Pagerie.  She  was  born  on  the  10th  of  April  1783. 
When  four  years  old  she  accompanied  her  mother  to  Marti- 
nique, and  returned  with  her  three  years  later  to  be  subjected 
to  all  the  dangers  of  the  Revolution.  For  a  time  she  was 
sent  with  her  brother  to  England,  but  soon  returned.  The 
marriage  of  her  mother  to  Napoleon  Bonaparte  naturally 
altered  her  prospects  altogether,  and,  as  she  grew  to  woman's 
estate,  several  marriages  of  more  or  less  importance  were 
proposed  for  her.  It  suited  the  fii-st  consul,  however,  that 
she  should  marry  his  brother  Louis,  and  despite  her  tears 
and  entreaties  the  marriage  was  concluded.  In  one  of  his 
moments  of  brutal  frankness  Napoleon  confessed  that  his 
brother  as  a  husband  was  "  insupp'^rtaMo,"  though  he 
characteristically  proceeded  to  charge  Hortense  with  having 
been  the  cause  of  his  own  misfortunes  in  not  agreeing  with 
her  husband.  Louis  it  appears  was  sincerely  anxious  to 
please  his  young  wife.  But  his  health  was  bad  and  his 
temper  gloomy,  while  Hortense  was  exceptionally  lively 
and  fond  of  gaietj.  The  natural  consequence  was  an 
infinity  of  scandal,  some  of  it  of  a  very  grave  character. 
The  receut  publication  of  Madame  do  Rcmusat's  memoirs 
has,  however,  gone  far  to  exonerate  Hortense.  The  writer, 
equally  outspoken  aud  well  informed,  gi^es  instances  of 
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the  most  fantastic  and  disgusting  exercise  of  conjugal 
tyranny  on  Louis's  part,  and  denies  that  his  wife  in  any 
way  misconducted  herself,  the  malignant  jealousy  of  the 
Bonaparte  sisters  being  credited  with  the  accusation. 
Within  seven  years  of  hec  marriage  Hortense  bad  three 
children,  whose  nomenclature,  unless  carefully  studied,  is 
somewhat  puzzling.  The  eldest,  Napoleon-Louis-Charles, 
was  born  in  1802  and  died  in  1807.  The  next,  Napoleon- 
Louis,  was  born  in  1804  and  died  in  1831.  The  third, 
Charles-Louis-Napoleon,  was  born  in  1807,  and  lived  to  bo 
the  late  emperor  Napoleon  IIL  'When  Napoleon  distributed 
crowns  to  his  relations  Hortense  was  very  anxinus  that  her 
husband  should  receive  that  of  Italy.  Holland,  however, 
fell  to  his  share,  and  the  ill-matched  pair  retired  thither. 
The  death  of  her  eldest  son  made  Holland  intolerable  to 
Hortense,  and  before  long  she  returned  to  Paris  and  estab- 
lished herself  in  the  Rue  Cerutti.  Nor  did  she  from  that 
time  forward  ever  live  in  any  regular  fashion  with  her 
husband,  whose  forced  abdication  of  his  crown  soon 
followed.  In  Paris  she  was  more  popular  than  respected, 
and  her  leisure  time  was  filled  up  with  many  quasi-literary 
and  artistic  employments.  It  was  there  that  she  signalized 
herself  by  composing  among  other  airs  the  famous  melody 
of  Partant  pour  la  Syrie.  The  ineffable  silliness  of  the 
words  of  this  song  is  not  due  to  her,  but  to  a  certain  M. 
de  Laborde;  and  it  is  only  fair  to  say  that  it  took  French- 
men twenty  years  to  find  out  that  the  air  was  ugly,  and 
that  it  was  possibly  stolen.  Hortense  continued  even  after 
her  mother's  divorce  to  exorcise  a  certain  influence  over 
her  stepfather.  At  the  first  Restoration  she  was  confirmed 
in  her  title  and  possessions  as  Duchesse  de  Saint-Leu.  But 
she  ardently  welcomed  the  returning  emperor,  and  thence- 
forward France  was  hardly  a  residence  for  her,  while  her 
private  life  was  disturbed  by  constant  and  indecent  bicker- 
ings with  her  husband  about  the  custody  of  her  children. 
She  bought  a  house  at  Arenenberg  on  the  Lake  of  Constance 
and  another  at  Augsburg,  for  the  sake  of  educating  her 
sons,  and  from  time  to  time  she  undertook  various  journeys 
in  the  hope  of  furthering  their  interests.  The  Revolution 
of  July  gave  her  some  chance  of  returning  to  France,  but 
immediately  afterwards  grave  misfortunes  overtook  her. 
Her  sons  took  part  in  the  Italian  risings,  and  the  elder 
died  of  measles.  Scarcely  had  she  recovered  from  this 
when  the  Strasburg  attempt  was  made  against  her  advice. 
She  lived  long  enough  to  see  the  future  emperor  return 
from  America,  and  died  at  Arenenberg  on  the  3d  October 
1837.  Generally  speaking,  Hortense  appears  to  have  been 
an  amiable  woman,  whose  life  was  spoilt  by  the  tyrannical 
egotism  of  her  stepfather.  She  seems,  however,  to  have 
been  unduly  given  to  intrigue ;  and  she  herself  admitted  that 
she  might  have  lived  on  better  terms  with  her  husband, 
upon  whom  she  was  forced  almost  as  much  as  he  was  forced 
on  her. 

HORTENSIUS,  Quintus,  was  one  of  the  first  and  most 
famous  orators  at  the  Roman  bar  in  the  latter  days  of  the 
republic,  when  the  orator's  art  was  particularly  flourishing 
and  was  diligently  cultivated.  His  father  had  beengovernor 
of  Sicily,  and  had  left  behind  him  a  good  name  for  justice 
and  uprightness.  He  was  himself  born  in  114  B.C.,  and 
he  lived  to  the  year  50  B.C.,  so  that  his  life  and  career  ran 
parallel  to  that  of  Cicero,  whose  senior  he  was  by  only  eight 
years.  He  had  the  best  possible  introductions  into  public 
life,  and  at  the  age  of  nineteen  he  made  his  first  speech  at 
the  bar,  and  shortly  afterwards  successfully  conducted  the 
defence  of  a  petty  king  of  Bithynia,  one  of  Rome's  many 
dependants  in  the  East.  From  that  time  his  reputation  as 
an  eloquent  advocate  was  decisively  established.  As  the 
Bon-in-law  of  Catulus  he  was  attached  to  the  aristocratical 
party  of  which  Sulla  was  the  head,  and  among  his  clients 
he  numbered  several  of  its  most  eminent  members.     During 


Sulla's  ascendency  the  courts  of  law  were  under  tho  control 
of  the  senate,  the  judges  being  themselves  senators.  To 
this  circumstance  perhaps  as  well  as  to  his  own  merits 
Hortensius  may  have  been  indebted  for  much  of  his  success. 
Many  of  his  clients  were  the  governors  of  provinces  which 
they  were  accused  of  having  plundered,  and  such  men  were 
generally  sure  to  find  themselves  brought  before  a  somewhat 
lenient  or  even  friendly  tribunal,  one,  too,  which  was 
shamefully  accessible  to  corruption.  Hortensius  himself, 
according  to  Cicero,  was  not  ashamed  to  avaQ  himself  of 
this  disgraceful  weakness,  and  a  good  deal  of  the  plunder 
which  his  clients  had  got  from  the  provincials  went  into 
the  pockets  of  tho  judges.  Cicero  made  this  statement  in 
open  court,  and  we  are  thus  driven  to  assume  that  it  must 
have  had  some  foundation. 

Hortensius,  like  other  eminent  Roman  citizens,  passed 
through  the  regular  succession  of  public  offices,  rising  from 
the  quaestorship  in  81  to  the  consulship  in  69  B.C.  In 
the  year  before  his  consulship  he  came  into  collision  with 
the  now  rapidly  rising  eloquence  of  Cicero  in  the  memorable 
case  of  Verres,  and  from  that  time  his  supremacy  at  tha 
bar  was  shakeu.  In  fact  his  younger  rival  stepped  into  his 
position.  Cicero's  success  against  a  man  who  was  backed 
up  by  all  the  influence  of  Sulla's  party  was  a  splendid 
triumph,  and  it  must  have  been  a  heavy  blow  to  Hortensius. 
Shortly  afterwards  he  was  again  pitted  against  Cicero,  and 
again  failed.  In  67  a  proposal  was  made  to  supersede 
Lucullus  in  his  command  in  the  East  against  Mithradates  ia 
favour  of  Pompeius.  This  was  supported  by  Cicero,  and  was 
successfully  carried  in  face  of  the  opposition  of  Hortensius. 
From  the  year  63  B.C.,  the  famous  year  of  Cicero's  con- 
sulship and  of  the  Catiline  conspiracy,  we  find  the  two 
great  rivals  often  associated  together  as  counsel  in  tho  same 
case.  The  fact  was  that  Cicero  was  now  himself  drawn 
towards  the  aristocratical  party, — the  party  of  Hortensius. 
Consequently,  in  the  many  cases  which  had  more  or  less  of 
a  political  complexion  as  arising  out  of  the  disorder  and 
turbulence  incident  to  party  quarrels,  it  was  natural  that 
the  two  men  should  have  the  same  sympathies  and  be 
engaged  on  the  same  side.  So  it  happened,  for  example,  iu 
the  case  of  Licinius  Murena,  whom  Cicero  defended  along 
with  Hortensius  against  a  charge  of  bribery  in  canvassing 
for  the  consulship.  And  .  so  strongly  declared  was  his 
sympathy  with  Milo  against  Cicero's  bitter  enemy  Clodius 
that  he  was  nearly  murdered  by  some  of  Clodius's  gang. 
After  Pompeius's  return  from  the  East  in  61  B.C.,  and  tha 
political  revolution  which  for  a  time  united  him  with  Caesar, 
Hortensius  withdrew  from  public  life  and  devoted  himself 
exclusively  to  his  profession.  For  nine  more  years  he  was 
in  continual  employment  as  an  advocate,  and  won  a  number 
of  verdicts.  In  50  B.C.,  the  last  year  of  his  life,  he  defended 
successfully  one  Appius  Claudius  against  Dolabella,  Cicero's 
son-in-law,  who  prosecuted  the  man  on  a  serious  charge  of 
bribery. 

None  of  Hortensius's  speeches  have  come  down  tons; 
and  it  was,  it  seems,  only  on  special  occasions  that  he  wrote 
them.  Almost  all  our  knowledge  of  him  is  derived  from 
Cicero.  He  was  undoubtedly  a  highly-gifted  and  accom- 
plished man,  and  though  of  course  he  owed  his  very  early 
success  to  his  great  connexions,  yet  he  was  perfectly  well 
able  to  stand  on  his  own  conspicuous  merits.  His  eloquence 
perhaps  was  not  quite  of  the  highest  order ; — it  was  not 
for  the  most  part  what  Cicero  called  "gravis,"  weighty, 
dignified,  impressive  ;  there  was,  it  may  be  presumed,  aa 
absence  of  those  appeals  to  great  moral  principles  which 
give  such  grandeur  to  the  best  speeches  of  Cicero  and 
Demosthenes,  and  of  ourownBurke.  His  oratory, according 
to  his  great  rival,  was  of  the  Asiatic  style,  by  which  appears 
to  be  meant  a  florid  rhetoric,  better  to  hear  than  to  read.' 
He  bad  the  gift  of  a  marvellously  tenacious  memory,  and 
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eonia  rRtam  orery  single  poiot  in  Lis  opponent's  argument. 
His  action  wa3  highly  artificial,  and  even  his  manner  of 
folding  his  toga  was  noted  by  eminent  tragic  actors  of  the 
day,  and  is  left  on  record  by  Macrobius.  He  had,  too,  a 
fine  musical  voice,  which  he  could  skilfully  command. 

Cicero  sometimes  speaks  of  Hortensius  very  favourably, 
and  even  almost  aflfectionately,  though  it  would  appear  from 
some  passages  in  his  letters  that  he  never  quite  trusted 
him.  He  could  not  have  thought  him  a  high-principled  man, 
as  he  openly  charged  him  with  bribery,  and  as  he  actually 
mentions  a  case  in  which  he  claimed  property  under  a  will 
which  he  knew  to  be  a  forgery  {De  Officiis,  iii.  18). 
Hortensius,  in  fact,  seems  to  have  been  a  lax,  easygoing, 
clever  man,  with  very  little  noble  ambition  and  very  little 
real  moral  worth.  "  An  amiable  Epicurean  "  is  a  phrase 
irhich  describes  him  not  unfairly.     The  anecdotes  we  have 


about  him  all  point  to  4  man  of  luxurious  tastes  and  a  great 
capacity  for  enjoyment.  The  vast  wealth  he  had  accumu- 
lated during  forty-four  years  of  successful  practice  he  spcul 
after  the  fashion  of  rich  Roman  nobles,  in  splendid  villas, 
in  parks,  in  fish  ponds,  and  costly  entertainments.  Ht 
left  his  heir  an  unusually  well-stocked  cellar  of  wine,  and 
his  park  at  Laurentum  abounded  in  every  variety  of 
game.  He  was  also  a  great  buyer  of  pictures  and  works 
of  art  With  true  consistency  he  opposed  Pompeius  and 
Crassus  when  they  proposed  their  sumptuary  law.  He  is 
said  to  have  spoken  wittily  on  the  occasion  ;  he  was  at  any 
rate  successful 

There  is  a  good  account  of  Hortensius  in  Dunlop's  Rmian  Lilcra- 
ture  (ii.  222),  and  in  Smith's  Dictdonary  of  Greek  and  Rcnnan  Bio- 
graphy his  life  and  career  are  traced  as  thoronghlv  as  the  maleiials 
at  our  disposal  allow.  (W.  J.  B.) 
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HORTICULTURE  embraces  both  the  art  and  the 
science  of  the  cultivation  of  garden  plants,  whether 
for  utilitarian  or  for  decorative  purposes.  The  subject 
uaturally  divides  itself  into  two  sections,  which  we  here 
propose  to  treat  separately,  commencing  with  the  science, 
and  passing  on  to  the  practice  of  the  cultivation  of  flowers, 
fruits,  and  vegetables  as  applicable  to  the  home  garden. 

Part  L — Peinciples  oe  Science  of  Hoeticultuke. 

Horticulture,  apart  from  the  mechanical  details  connected 
with  the  maintenance  of  a  garden  and  its  appurtenances, 
may  be  considered  as  the  application  of  the  principles  of 
vegetable  physiology  to  the  cultivation  of  plants.  The 
lessons  derived  from  the  abstract  principles  enunciated  by 
the  physiologist,  the  chemist,  aud  the  physicist  require, 
however,  to  be  modified  to  suit  the  special  circumstances  of 
plauts  under  cultivation.  The  necessity  for  this  modifica- 
tion arises  from  the  fact  that  such  plants  are  subjected  to 
conditions  more  or  less  unnatural  to  them,  and  that  they 
are  grown  for  special  purposes  which  are  at  variance,  in 
degree  at  any  rate,  with  their  natural  requirements. 

The  life  of  the  plant  makes  itself  manifest  in  the  pro- 
cesses of   growth,    development,    and  reproduction.       By 
growth  is  here    meant  mere    increase    in    bulk,    and    by 
development  the  series  of  gradual  modifications  by  which 
a  plant  originally  simple  in  its  structure  and  conforma- 
tion becomes  eventually  complicated,  and  endowed   with 
distinct  parts  or  organs.     The  reproduction  of  the  higher 
plauts  takes   place   either  asexually  by  the  formation  of 
buds  or  organs  answering  thereto,  or  sexually  by  the  pro- 
duction of  an  embryo  plant  within  the  seed.     The  con- 
ditions requisite  for  the  growth,  development,  and  reproduc- 
tion of  plants  are,  in  general  terms,  exposure,  at  the  proper 
time,  to  suitable  amounts  of  light,  heat,  and  moisture,  and  a 
due  supply  of  appropriate  food.     The  various  amounts  of 
these  needed  in  diflferent  cases  have  to  be  adjusted  by  the 
(gardener,  according  to  the  nature  of  the  plant,  its  "habit" 
or  general  mode  of  growth  in  its  native  country,  and  the  in- 
fluence to  which  it  is  there  subjected,  as  also  in  accordance 
with  the  purposes  for  which  it  is  to  be  cultivated,  &c.     It  is 
but  rarely  that  direct  information  on  aU  these  points  can  be 
obtained;  but  inference  from  previous  experience,  especially 
with  regard  to  allied  vegetable  forms,  wOl  go  far  to  supply 
such  deficiencies.     Moreover,  it  must  be  remembered  that 
the  conditions  most  favourable  to  plants  are  not  always 
those  to   which   they  are  subjected  in  nature,  for,  owing 
to  the  competition  of  other  vegetable  fonns  in  the  struggle 
for  existence;  liability  to  injury  from  insects,  and  other 
adverse  circumstances,  plants  ma^  actually  be  excluded 


from  the  localities  best  suited  for  their  development.  The 
gardener  therefore  may,  by  modifying,  improve  upon  the 
conditions  under  which  a  plant  naturally  exists.  Thus 
it  frequently  happens  that  in  our  gardens  flowers  have  a 
beauty  and  a  fragrance,  and  fruits  a  size  and  savour  denied 
to  them  in  their  native  haunts.  It  behoves  the  judicious 
gardener,  then,  not  to  be  slavish  in  his  attempts  to  imitate 
natural  conditions,  and  to  bear  in  mind  that  such  attempts 
must  sometimes  necessarily  be  failures.  The  most  successful 
gardening  is  that  which  turns  to  the  best  account  the 
plastic  organization  of  the  plant,  and  enables  it  to  develop 
and  multiply  as  perfectly  as  possible.  Experience,  coupled 
with  observation  and  reflexion,  as  well  as  the  more  in- 
direct teachings  of  tradition,  are  therefore  of  primary  im- 
portance to  the  practical  gardener. 

We  propose  here  to  notice  briefly  the  several  parts  of 
a  flowering  plant,  and  to  point  out  the  rationale  of  the 
cultural  procedures  connected  with  them. 

The  Root. — The  root,  though  not  precluded  from  access  of 
air,  is  not  directly  dependent  for  its  growth  on  the  agency 
of  light.  The  efliciency  of  drainage,  digging,  hoeing,  and 
like  operations  is  accounted  for  by  the  manner  in  which 
they  promote  aeration  of  the  soil,  raise  its  temperature,  andJ 
remove  its  stagnant  or  superfluous  moisture.  Owing  to 
their  growth  in  length  at,  or  rather  in  the  immediate 
vicinity  of,  their  tips,  roots  are  enabled  to  traverse  long 
distances  by  surmounting  some  obstacles,  penetrating  others, 
and  insinuating  themselves  into  narrow  crevices.  As  they 
have  no  power  of  absorbing  solid  materials,  their  food  must 
be  of  a  liquid  or  gaseous  character.  It  is  taken  up  from 
the  interstices  between  the  particles  of  soil  exclusively 
by  the  finest  subdivisions  of  the  fibrils,  and  in  many 
cases  by  the  extremely  delicate  thread-like  cells  which 
project  from  them,  and  which  are  known  as  root-hairs. 
The  number  and  density  of  these  latter  are  in  direct  pro- 
portion to  the  abundance  and  suitability  of  the  food  of 
the  plant.  The  importance  of  the  root-fibres,  or  "  feed- 
ing roots,"  justifies  the  care  which  is  taken  by  every 
good  gardener  to  secure  their  fullest  development,  and 
to  prevent  as  far  as  possible  any  injury  to  them  in 
digging,  potting,  and  transplanting,  such  operations  being 
therefore  least  prejudicial  at  seasons  when  the  ulant  is  in 
a  state  of  comparative  reSt. 

Rool-Pnning  and  Lifting.— In  apparent  disregard  of  the 
general  rule  just  enunciated  is  the  practice  of  roo^pruniug 
fruit  trees,  when,  from  the  formation  of  wood  being  mora 
active  than  that  of  fruit,  they  bear  badly.  The  contrariety; 
is  more  apparent  than  real,  as  the  operation  consists  in  the 
removal  of  the  coarser  roots,  a  process  which  results  iu  thfl 
development  of  a  leash  of  fine  feeding  roots.      Moreover, 
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there  is  a  generally  recognized  qnaBi-antagonism  between  the 
vegetative  and  reproduclive  processes,  bo  that,  other  things 
beiQg  equal,  anything  that  checks  the  one  helps  forward 
the  other. 

Watering. — So  far  as  practical  gardening  is  concerned, 
feeding  by  the  roots  after  they  have  been  placed  in  suitable 
Boil  is  confined  principally  to  the  administration  of  water 
and,  under  certain  circumstances,  of  liquid  manure ;  and 
no  operations  demand  more  judicious  management.  The 
amount  of  water  required,  and  the  times  when  it  ehould 
bo  applied,  vary  greatly  according  to  the  kind  of  plant 
and  the  object  for  which  it  is  grown,  the  season,  the 
supply  of  heat  and  light,  and  numerous  other  conditions, 
the  influence  of  which  is  to  be  learnt  by  experience 
on'y.  The  same  may  be  said  with  respect  to  the  appli- 
cation of  manures.  The  watering  of  pot-plants  requires 
especial  care.  Water  should  as  a  rule  be  used  at  a 
temperature  not  lower  than  that  of  the  eurrouuding 
atmosphere,  and  preferably  after  exposure  for  some  time  to 
the  air. 

Bottom-Htat. — The  "optimum"  temperature,  or  that 
best  suited  to  promote  the  general  activity  of  roots,  and, 
indeed,  of  all  vegetable  organs,  necessarily  varies  very  much 
with  the  nature  of  the  plant,  and  the  circumstances  in  which 
it  is  placed,  and  is  ascertained  by  practical  experience. 
Artificial  heat  af>plied  to  the  roots,  called  by  gardeners 
"  bottom-heat,"  is  supplied  by  fermenting  materials,  dung, 
tan,  flues,  or  hot-water  pipes.  In  some  cases  solar  heat  is 
as  it  were  entrapped  by  placing  ben  )ath  the  roots  substances 
such  as  bricks,  the  heat  previously  absorbed  by  which  is 
slowly  radiated.  In  winter  the  temperature  of  the  soil, 
out  of  doom,  beyond  a  certain  depth  is  usually  higher 
than  that  of  the  atmosphere,  so  that  the  roots  are  in  a 
warmer  and  more  uniform  medium  than  are  the  upper 
pirts  of  the  plant.  Often  the  escape  of  heat  from  the  soil 
b  prevented  by  "  mulching,"  i.e.,  by  depositing  on  it  a  thick 
layer  of  litter,  straw,  dead  leaves,  and  the  like. 

The  Stem  and  its  subdivisions  or  branches  lengthen,  not 
only  near  the  tip,  but  also  lower  down,  by  intercalary 
growth.  They  upraise  to  the  light  and  air  the  leaves 
and  flowers,  and  serve  as  channels  for  the  passage  to 
them  of  fluids  from  the  roots,  and  they  act  as  reservoirs  for 
nutritive  substances.  Their  functions  in  annual  plants 
cease  after  the  ripening  of  the  seed,  whilst  in  plants  of 
longer  duration  layer  after  layer  of  strong  woody  tissue 
is  formed,  which  enables  thero  to  bear  the  strains  which 
the  weight  of  foliage  auu  the  exposure  to  wind,  <Jic., 
bntaiL  The  gardeubr  aims  usually  at  producing  stout, 
robust,  short-jointed  stem.',  instead  of  long  lanky  growths 
def'jstive  in  woody  tissue.  To  secure  these  conditions  free 
exposure  to  light  and  air  is  requisite,  but  in  the  caie  of 
coppice  woods,  or  where  long  straight  spars  are  needed  by 
ihe  forester,  plants  are  allowed  to  grow  thickly  so  as  to 
aiBure  development  in  an  upward  rather  than  in  a  lateral 
direction.  This  and  like  matters  will,  however,  be  more 
fitly  considered  in  dealing  hereafter  with  the  buda  and 
their  treatment. 

Leaves. — The  work  of  the  leaves  may  briefly  be  stated 
to  consist  in  the  processes  of  nutrition  and  of  respiration. 
Nutrition  by  the  leaves  includes  the  inhalation  of  air,  and 
the  combination,  under  the  influence  of  light  and  in  the 
presence  of  chlorophyll,  of  carbon  from  the  carbonic  acid 
gis  in  the  air  with  hydrogen  from  the  watery  vapour  it 
contains,  oxygen  being  exhaled.  Thero  is  also  a  process 
of  true  respiration,  in  which  atmospheric  oxygen  unites 
with  a  portion  of  the  carbon  in  the  plant,  and  is  evolved 
as  carbonic  acid  gas. 

Syringing,  tbc. — In  certain  circumstances  water  is  ab- 
sorbed by  the  surface  of  leaves,  especially  when  the  supply 
of  moisture  at  the  root  is  defective,  and  when  by  too  long 


exposure  to  drought  the  watery  constituents  of  the  plant 
have  evaporated.  A  certain  amount  of  evaporation  of 
superfluous  watery  fluid  or  vapour  is  a  necessary  accom- 
paniment of  nutrition,  but  this  may  easily  become  exces- 
sive, especially  where  the  plant  cannot  readily  recoup  itsclt 
In  these  circumstances  such  operations  as  "syringing" 
and  "  damping  down  "  are  of  special  value.  Evaporating 
basins  or  tanks  in  houses  for  orchid  and  other  plants  are 
beneficial  for  like  reasons.  Following  Boussingault  and 
Henslow,  by  whom  the  absorption  of  water  by  leaves 
has  been  proved,  we  may  sum  up  the  advantages  of 
syringing  as  follows  : — it  washes  off  dust  and  insects  from 
the  leaves,  and  by  moistening  the  cuticle  promotes  res- 
piration and  the  absorption  of  water ;  it  checks  loss  by 
transpiration,  and  so  enables  terminal  shoots  and  young 
leaves  to  receive  a  suSiciency  of  sap  from  the  stem  ;  it 
keeps  the  air  cool  by  evaporation;  and  lastly,  as  moisture 
is  actually  imbibed  by  the  green  parts  of  plants,  it  Lf  Ij^s  to 
compensate  for  any  loss  from  within,  and  thus  supplements 
root  absorption. 

In  accordance  with  the  facts  just  cited  it  is  found  that 
the  preservation  of  cut  flowers  is  promoted  by  inserting 
some  of  their  leaves  as  well  as  their  stalks  in  water.  By 
cutting  an  herbaceous  stem  under  water,  so  that  the  severed 
end  is  never  exposed  to  the  air,  withering  can  to  a  large 
extent  be  prevented ;  and  a  bouquet  may  be  kept  fresh 
for  a  long  time  either  by  immersing  the  whole  in  water, 
or  by  simply  covering  the  vase  of  water  in  which  it  is 
placed  with  a  bell-glass.  In  the  case  of  "  cuttings  "  exces- 
sive transpiration  is  obviated  by  means  of  bell-glasses  and 
by  shading,  and  sometimes  by  burying  a  portion  of  the 
cutting  with  a  leaf  attached. 

Carnivorous  Plants. — Before  leaving  the  subject  of 
nutrition  by  leaves,  reference  may  be  made  to  the  so-called 
carnivorous  plants,  e.g.,  Dro^era.  Substances,  particularly 
such  as  contain  nitrogen,  as  insects  or  fragments  of  meat, 
when  brought  into  contact  with  the  surface  of  the  leaves, 
or  with  certain  glands  on  the  leaves,  become  dissolved  by 
the  agency  of  a  digestive  ferment  secreted  therein,  are 
then  absorbed  and  serve  as  nutriment.  See  Insectitoeous 
Plants. 

Respiration,  already  alluded  to,  is  not  directly  connected 
with  exposure  to  light,  since  it  goes  on  by  night  as  freely 
as  by  day.  It  is  a  process  requisite  for  the  health  of  the 
plant,  and  contributes  to  maintain  its  heat,  to  perfect  its 
structure,  to  eliminate  some  of  its  secretions,  and  to  destroy 
effete  or  impure  matters.  Chlorophyll,  according  to  Prings- 
heim,  acts  as  a  regulator  of  the  respiration  of  plants  by 
absorbing  some  of  the  luminous  rays,  and  thereby  favour- 
ing the  function  of  assimilation. 

As  a  result  of  the  processes  carried  on  in  the  leaves 
under  the  influence  of  light,  many  of  the  secretions,  as 
starch,  sugar,  oils,  and  colouring  and  odoriferous  matters 
are  formed.  These  either  at  once  subserve  the  nutrition 
of  the  plant  or  are  stored  in  its  tissues,  as  in  the  case  of 
tubers  and  many  seeds.  Usually  before  it  can  be  rendered 
available  as  nourishment  the  stored  matter  has  to  undergo 
a  change  from  a  more  or  less  insoluble  to  a  soluble  form. 
The  changes  which  they  undergo  within  the  plant  require 
very  careful  study,  and  indeed  constitute  a  department  of 
physiology  still  very  greatly  in  need  of  elucidation. 
Pringsheim's  recent  researches  on  the  action  of  light  on 
chlorophyll,  prosecuted  with  the  aid  of  a  small  lens  and 
observed  under  the  microscope,  bid  fair,  if  confirmed,! 
materially  to  change  the  views  of  chemists  as  to  the  pro- 
cesses which  go  on  in  leaves  as  a  consequence  of  exposure 
to  light;  but,  although  they  may  change  or  even  reverse 
our  notions  as  to  the  mode  of  action  of  chlorophyll,  they 
will  not  detract  from  its  importance 

Buds. — The  recognition  of  the  various  forms  of  buds, 
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and  their  modes  of  disposition  in  different  plants,  on  which 
see  Botany,  vol.  iv.  pp.  95-99,  118,  110,  is  a  matter 
of  the  first  consequence  in  the  operations  of  pruning  and 
training.  Flower-buds  may  be  produced  on  the  old  wood, 
Le.,  the  shoots  of  the  past  year's  r-rowth,  or  on  a  shoot  of  the 
present  year.  The  pear  and  rhododendron  develop  flower- 
buds  for  the  next  season  speedi'y  after  blossoming,  and  these 
may  be  stimulated  into  premature  growth.  The  peculiar 
short  stunted  branches  or  "spurs"  which  bear  tlie  flower- 
hada  of  the  pear,  apple,  and  their  allies,  and  of  the  laburnum, 
deserve  special  attention.  In  the  rose,  in  which  the  flower- 
buds  are  developed  at  the  ends  of  the  young  shoot  of  the 
year,  we  have  an  example  of  a  plant  destitute  of  flower- 
buds  during  the  winter. 

Propagation  by  Buds. — The  detached  leaf-buds  (gemmm 
or  bulbils)  of  some  plants  are  capable  under  favourable  con- 
ditions of  forming  new  plants.  The  edges  of  the  leaves  of 
Bryophyllum  calycinum  (see  vol.  iv.  p.  98,  fig.- 67)  and  of 
Cardamine  pratensis,  and  the  axils  of  the  leaves  of  Lilium 
bttlbi/erum  (iv.  99,  fig.  71),  produce  buds  of  this  character. 
It  is  a  matter  of  familiar  observation  that  the  ends  of  the 
shoots  of  brambles  take  root  when  bent  down  to  the 
ground.  Iq  rare  instances  buds  form  on  the  roots,  and 
may  be  used  for  purposes  of  propagation,  as  in  the 
Japan  quince.  Of  the  tendency  in  buds  to  assume  an 
independent  existence  gardeners  avail  themselves  in  the 
operations  of  striking  "  cuttings,"  and  making  layers  and 
"  pipings,"  as  also  in  budding  and  grafting.  In  taking  a  slip 
or  cutting  the  gardener  removes  from  the  parent  plant  one 
or  more  buds  or  "  eyes,"  in  the  case  of  the  vine  one  only, 
attached  or  not  to  a  short  shoot,  and  places  them  in  a 
moist  and  sufficiently  warm  situation,  where,  as  previously 
mentioned,  undue  evaporation  from  the  surface  of  the  leaf 
or  leaves  is  prevented.  For  some  cuttings  pots  filled 
with  light  soil,  with  the  protection  of  the  propagating 
house  and  of  bell-glasses,  are  requisite ;  but  for  many, 
such  as  willows,  no  such  precautions  are  necessary,  and  the 
thrusting  of  the  end  of  a  shoot  into  moist  ground  suffices  to 
ensure  its  growth.  In  the  case  of  the  more  delicate  plants, 
the  formation  of  roots  is  preceded  by  the  production  from 
the  cambium  of  the  cuttings  of  a  succulent  mass  of  tissue, 
the  callus.  It  is  important  in  some  cases  to  retain  on  the 
cutting  some  of  its  leaves,  so  as  to  supply  the  requisite  food 
for  storage  in  the  callus.  In  other  cases,  where  the  buds 
themselves  contain  a  sufficiency  of  nutritive  matter  for  the 
young  growths,  the  retention  of  leaves  is  not  necessary. 
In  the  tissues  of  willow-stakes  just  referred  to  there  exists 
an  abundance  of  material  available  for  the  supply  of  the 
young  roots.  The  most  successful  mode  of  forming  roots  is 
to  placd  the  cuttings  in  a  mild  bottom-heat,  which  expedites 
their  growth,  even  in  the  case  of  many  hardy  plants  whose 
cuttings  strike  roots  in  the  open  soil  With  some  hard- 
wooded  trees,  as  the  common  white-thorn,  roots  cannot  be 
obtained  without  bottom-heat.  It  is  a  general  rule  through- 
out plant  culture  that  the  activity  of  the  roots  shall 
be  in  advance  of  that  of  the  leaves.  Cuttings  of  deciduous 
trees  and  shrubs  succeed  best  if  planted  eorly  in  autumn 
while  the  soil  still  retains  the  solar  heat  absorbed  during 
summer.  For  evergreens  April  or  May  and  August  or 
September,  and  for  greenhouse  and  stove-plants  the  spring 
and  summer  months,  are  the  times  most  suitable  for  propa- 
gation by  cuttings.  The  great  object  to  be  attained  is  to 
secure  the  formation  of  active  roots  before  the  approach 
of  winter. 

Layering  consists  simply  in  bending  down  a  branch  and 
keeping  it  in  contact  with  or  buried  to  a  small  depth. in  the 
soil  until  roots  are  formed  ;  the  connexion  with  the  parent 
plant  may  then  be  severed.  Many  plants  can  be  far  more 
easily  propagated  thus  than  by  cuttings. 

Grafting  or  "  working  "  consists   in  the  transfer  cf  ? 


branch,  the  "graft"  or  "scion,"  from  one  plant  to  onotlior, 
which  latter  is  termed  the  "stoct."  The  operation  niustf 
be  80  performed  that  the  growing  tissues,  or  cambiRm-laycr 
of  the  scion,  may  fit  accurately  to  the  corresponding  layer 
of  the  stock.  In  bvddmg,  as  with  roses  and  peaches,  a 
single  bud  only  is  implanted.  Inarching  is  eisontiully 
the  promotion  of  the  union  of  o^ie  shoot  to  another  of  a 
different  plant  The  outer  bark  of  each  being  removed^ 
the  two  shoots  are  kept  in  contact  by  ligature  until  union 
is  established,  when  the  sciou  is  completely  severed  from 
its  original  attachments.  This  operation  is  varied  iir 
detail  according  to  the  kind  of  plant  to  be  propagated,  bu* 
it  is  essential  in  all  cases  that  the  affinity  between  the  two 
plants  be  near,  that  the  union  be  neatly  effected,  and  that 
the  ratio  as  well  as  the  season  of  growth  of  stock  and  scion 
be  similar. 

The  selection  of  suitable  stocks  is  a  matter  still  requir- 
ing much  scientific  experiment  The  object  of  grafting 
is  to  expedite  and  increase  the  formation  of  flowers  and 
fruit.  Strong-growing  pears,  for  instance,  are  grafted  on 
the  quince  stock  in  order  to  restrict  their  tendency  to  form 
"gross"  shoots,  and  a  superabundance  of  wood  in  p'oce  of 
flowers  and  fruit  Apples,  for  the  same  reason,  are 
"worked"  on  the  "paradi3e"or  "doucih"  stockj,  which  from 
their  influence  on  the  scion  are  known  as  dwarfing  stocks. 
Scions  from  a  tree  which  is  weakly,  or  liable  to  injury  by 
frosts,  are  strengthened  by  engrafting  on  robust  stocks. 
Lindley  has  pointed  out  that,  while  in  Persia,  its  native 
country,  the  peach  is  probably  best  grafted  on  the  peach,  or 
on  its  wild  type  the  almond,  in  England,  the  summer  tem- 
perature of  whose  soil  is  much  lower  than  that  of  Persia, 
it  might  be  expected,  as  experience  has  proved,  to  be  most 
successful  on  stocks  of  the  native  plum. 

The  soil  on  which  the  stock  grows  is  a  point  demand- 
ing attention.  From  a  careful  series  of  experiments  made 
in  the  Horticultural  Society's  Garden  at  Chiswick,  it  was 
found  that  where  the  soil  is  loamy,  or  light  and  slightly 
enriched  with  decayed  vegetable  matter,  the  apple  suc- 
ceeds best  on  the  doucin  stock,  and  the  pear  on  the 
quince ;  and  where  it  is  chalky  it  is  preferable  to  graft 
the  apple  on  the  crab,  and  the  pear  on  the  wild  pear. 
For  the  plum  on  loamy  soils  the  plum,  and  on  chalky 
and  light  soil^  the  almond,  are  the  most  desirable  stocks, 
and  for  the  cherry  on  loamy  or  light  rich  soils  the  wild 
cherry,  and  on  chalk  the  "  mahaleb  "  stock. 

The  form  and  especially  the  quality  of  fruit  is  more  or 
less  affected  by  the  stock  upon  which  it  is  grown.  Tho 
Stanwick  nectarine,  so  apt  to  crack  and  not  tu  ripen  when 
worked  in  the  ordinary  way,  is  said  to  be  cured  of  these 
propensities  by  being  first  budded  close  to  the  ground,  oil 
a  very  strong-growing  Magnum  Bonum  plum,  worked  on 
a  Brussels  stock,  and  by  then  budding  the  nectarine  on 
the  Magnum  Bonum  about  a  foot  from  the  ground.  The 
fruit  of  the  pear  is  of  a  higher  colour  and  smaller  on  thfe 
quince  stock  than  on  the  wild  pear;  still  more  so  on 
the  medlar.  On  the  mountain  ash  the  pear  becomes 
earlier. 

The  effects  produced  by  stock  on  scion,  and  more  parti- 
cularly by  scion  on  stock,  are  as  a  rule  with  difficulty 
appreciable.  Nevertheless,  in  exceptional  cases  modified 
growths,  termed  "graft-hybrids,"  have  been  obtained  which 
have  been  attributed  to  the  commingling  of  the  character- 
istics of  stock  and  scion.  Of  these  the  most  remarkable 
example  is  Cytisus  Adami,  a  tree  which  year  after  year 
produces  some  shoots,  foliage,  and  flowers  like  those  of  the 
common  laburnum,  others  like  those  of  the  very  different 
looking  dwarf  shrub  C.  purpurens,  and  others  again 
intermediate  between  these.  We  may  hence  infer  that  C. 
purpureus  was  grafted  or  budded  on  the  common  laburnum, 
ard  that  the  intermediate  forms  are  the  result  of  graft- 
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hybridization.  Numerous  slmllav  facts  Lave  been  re- 
corded. Among  gardeners  tLe  general  opinion  is  against  the 
pobsibility  of  grr.ft-hvbridization.  The  wonder,  however, 
seoras  to  be  that  it  does  not  occur  more  frequently,  seeing 
tnat  fluids  must  pass  from  stock  to  scion,  and  matter 
elaborated  in  the  leaves  of  the  scion  must  certainly  to  some 
extent  enter  the  stock.  It  is  clear,  nevertheless,  from 
examination  that  as  a  rule  the  wood  of  the  stock  and  the 
wood  of  the  scion  retain  their  external  characters  year  by 
year  without  change.  Still,  as  in  the  laburnum  just 
mentioned,  in  the  variegated  jasmine  and  in  Ahuiilon 
Danainii,  in  the  copper  beech  and  in  the  horse-chestnut, 
the  influence  of  a  variegated  scion  has  occasionally  shown 
itself  in  the  production  from  the  stock  of  variegated  shoots. 
At  a  meeting  of  the  Scottish  Horticultural  Association 
(see  Card  Chron.,  Jan.  10,  1880,  fig.  12-14)  specimens 
of  a  small  roundish  pear,  the  "  Aston  Town,"  and  of  the 
elongated  kind  known  as  "  Beurr6  Clairgeau,"  were  ex- 
hibited. Two  more  dissimilar  pears  hardly  exist.  The 
result  of  working  the  Beurr^  Clairgeau  upon  the  Aston 
Town  was  the  production  of  fruits  precisely  intermediate 
in  size,-  form,  colour,  speckling  of  rind,  and  other  charac- 
teristics. Similar,  though  less  marked,  intermediate  char- 
acters were  obvious  in  the  foliage  and  flowers. 

Double  grafting  (French,  grefe  siir  greffe)  is  sufficiently 
explained  by  its  name.  By  means  of  it  a  variety  may  often 
be  propagated,  or  its  fruit  improved  in  a  way  not  found 
practicable underordinary  circumstances.  For  its  successful 
prosecution  prolonged  experiments  in  difi'erent  localities 
and  in  gardens  devoted  to  the  purpose  are  requisite. 

Planting. — By  removal  from  one  place  to  another  the 
growth  of  every  plant  receives  a  check.  How  this  check 
can  be  obviated  or  reduced,  with  regard  to  the  season,  the 
state  of  atmosphere,  and  the  condition  and  circumstances 
of  the  plant  generally,  is  a  matter  to  be  considered  by  the 
practical  gardener. 

As  to  season,  it  is  now  admitted  with  respect  to  deciduous 
trees  and  shrubs  that  the  earlier  in  autumn  planting  is 
performed  the  better;  although  some  extend  it  from  the 
period  when  the  leaves  fall  to  the  first  part  of  spring,  before 
the  sap  begins  to  move.  If  feasible,  the  operation  should 
be  completed  by  the  end  of  November,  whilst  the  soil  is 
Rtill  warm  with  the  heat  absorbed  during  summer.  Atten- 
tion to  this  rule  is  specially  important  in  the  case  of  rare 
and  delicate  plants.  Early  autumn  planting  enables 
wounded  parts  of  roots  to  be  healed  over,  and  to  form 
fibrils,  which  will  be  ready  in  spring,  when  it  is  most 
required,  to  collect  food  for  the  plant.  Planting  late  in 
spring  should,  as  far  as  possible,  be  avoided,  for  the  buds 
then  begin  to  awaken  into  active  life,  and  the  draught 
upon  the  roots  becomes  great  It  has  been  supposed 
that  because  the  surface  of  the  young  leaves  is  small 
transpiration  is  correspondingly  feeble;  but  it  must  be 
remembered;  nut  only  that  their  newly-formed  tissue  is 
unable  without  an  abundant  supply  of  sap  from  the  roots 
to  resist  the  excessive  drying  action  of  the  atmosphere,  but 
that,  in  spring,  the  lowness  of  the  temperature  at  that 
season  in  Great  Britain  prevents  the  free  circulation  of  the 
sap.  The  comparative  dryness  of  the  atmosphere  in  spring 
also  causes  a  greater  amount  of  transpiration  then  than  in 
autumn  and  winter.  Another  fact  in  favour  of  autumnal 
planting  6  the  production  of  roots  in  winter. 

The  best  way  of  performing  transplantation  depends 
greatly  on  the  size  of  the  trees,  the  soil  in  which  they  grow, 
and  the  mechanical  appliances  made  use  of  in  lifting  and 
transporting  them.  The  smaller  the  tree  the  more  success- 
fully can  it  be  removed.  The  more  argillaceous  and  the 
less  siliceous  the  soil  the  more  readily  can  balls  of  earth 
be  retained  about  the  roots.  All  planters  lay  great  stress 
on  the  preservation  of  the  fibrils  ;  all  indeed  admit  them 


to  be  indispensable  for  the  absorption  of  nutriment  The 
point  principally  disputed  is  to  what  extent  they  can  with 
safety  be  allowed  to  bo  cut  off  in  transplantation.  Trees 
and  shrubs  in  thick  plantations,  or  in  sheltered  warm 
places,  arc  ill  fitted  for  planting  in  bleak  and  cold  situa- 
tions. During  their  removal  it  is  important  that  the  roots 
be  covered,  if  only  to  prevent  desiccation  by  the  air. 
Damp  days  are  therefore  the  best  for  the  operation  ;  the 
dryest  months  are  the  most  unfavourable.  Though  succes-. 
in  transplanting  depends  much  on  the  humidity  of  the 
atmosphere,  the  most  important  requisite  is  warmth  in  the 
soil;  humidity  can  bo  suppli'd  artificially,  but  heat  cannot 

Pinning,  ov  the  removal  of  superfluous  growths,  is  prac- 
tised in  order  to  equalize  the  development  of  the  different 
parts  of  trees,  or  to  promote  it  in  particular  directions  soaa 
to  secure  a  certain  form,  and,  by  checking  undue  luxuriance, 
to  promote  enhanced  fertility.  In  the  rose-bush,  for  instance, 
in  which,  as  we  have  seen,  the  flower-buds  are  formed  on 
the  new  wood  of  the  year,  pruning  causes  the  old  wood  to 
"  break,"  i.e.,  to  put  forth  a  number  of  new  buds,  some  of 
which  will  produce  flowers  at  their  extremities.  The 
manner  and  the  time  in  which  pruning  should  be  accom- 
plished, and  its  extent,  vary  with  the  plant,  the  objects  of 
the  operation,  i.e.,  whether  for  the  production  of  timber  or 
fruit,  the  season,  and  various  other  circumstances.  So  much 
judgment  and  experience  does  the  operation  call  for  that 
it  is  a  truism  to  say  that  bad  pruning  is  worse  than  none. 
The  removal  of  weakly,  sickly,  overcrowded,  and  gross  in- 
fertile shoots  is  usually,  however,  a  matter  about  which  there 
can  be  few  mistakes  when  once  the  habit  of  growth  and 
the  form  and  arrangement  of  the  buds  are  known.  Winter 
pruning  is  efi'ected  when  the  tree  is  comparatively  at  rest, 
and  is  therefore  less  liable  to  "  bleeding  "  or  outpouring  of 
sap.  Summer  pruning  or  pinching  ofi"  the  tips  of  such  of 
the  younger  shoots  as  are  not  required  for  the  extension  of 
the  tree,  when  not  carried  to  too  great  an  extent,  is  prefer- 
able to  the  coarser  more  reckless  style  of  pruning.  The 
injury  inflicted  is  less  and  not  so  concentrated;  the  wounds 
are  smaller,  and  have  time  to  heal  before  winter  sets  in. 
The  efl'ects  of  badly-executed  pruning,  or  rather  hacking, 
are  most  noticeable  in  the  case  of  forest  trees,  the  mutila- 
tion of  which  often  results  in  rotting,  canker,  and  other 
diseases.  Judicious  and  timely  thinning  so  as  to  allow  the 
trees  room  to  grow,  and  to  give  them  sufiiciency  of  light 
and  air,  will  generally  obviate  the  need  of  the  pruning- 
saw,  except  to  a  relatively  small  extent. 

Training  is  a  procedure  adopted  when  it  is  required  to 
grow  plants  in  a  limited  area,  or  in  a  particular  shape,  as 
in  the  case  of  many  plants  of  trailing  habit.  Judicious 
training  also  may  be  of  importance  as  encouraging  the  forma- 
tion of  flowers  and  fruit.  Growth  in  length  is  mainly  in 
a  vertical  direction,  or  at  least  at  the  ends  of  the  shoots ; 
and  this  should  be  encouraged,  in  the  case  of  a  timber  tree, 
or  of  a  climbing  plant  which  it  is  desired  should  cover  a 
wall  quickly ;  but  where  flowers  or  fruit  are  specially 
desired,  then,  when  the  wood  required  is  formed,  the  lateral 
shoots  may  often  be  trained  more  or  less  downward  to 
induce  fertility.  The  refinements  of  training,  as  of  prun- 
ing, may,  however,  be  carried  too  far  ;  and  not  unfrequently 
the  symmetrically  trained  trees  of  the  French  excite  admira- 
tion in  every  respect  save  fertility. 

Sports  or  Bud  Variations. — Here  we  may  conveniently 
mention  certain  variations  from  the  normal  condition  in 
the  size,  form,  or  disposition  of  buds  or  shoots  on  a  given 
plant.  An  inferior  variety  of  pear,  for  instance,  may 
suddenly  produce  a  shoot  bearing  fruit  of  superior  quality; 
a  beech  tree,  without  obvious  cause,  a  shoot  with  finely 
divided  foliage  ;  or  a  camellia  an  unwontedly  fine  flower. 
When  removed  from  the  plant  and  treated  as  cuttings  or 
grafts,  such  sports  may  be  perpetuated.      Many  garden 
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vaneties  of  flowers  and  fruits  have  thus  ouginiteJ.  The 
cauae  of  their  production  is  very  obscure.  in  certain 
instances  where  plants  have  been  '•  ciossed  "  or  hybridized, 
perhaps  for  generations,  the  phenomenon  may  be  explained 
on  the  supposition  of  a  dissociation  of  previously  mixed 
elements,  or  of  a  reversion  to  some  ancestral  conditions. 

Formation  oj  Flowers. — Flowers,  whether  for  their  own 
sake  or  as  the  necessary  precursors  of  the  fruit  aud  seed, 
are  objects  of  the  greatest  concern  to  the  gardener.  As  a 
rule  they  are  not  formed  until  the  plant  has  arrived  at  a 
certain  degree  of  vigour,  or  until  a  sufficient  supply  of 
nourishment  has  been  stored  in  the  tissues  of  the  plant.  The 
reproductive  process  of  which  the  formation  of  the  flower  is 
the  first  stage  being  an  exhaustive  one,  it  is  necessary  that 
the  plant,  as  gardeners  say,  should  get  "  established  "  before 
it  flowers.  Moreover,  although  the  green  portions  of  the 
flower  do  indeed  perform  the  same  olfice  as  the  leaves,  the 
more  highly  coloured  and  more  specialized  portions,  which 
are  further  removed  from  the  typical  leaf-form,  do  not  carry 
on  those  processes  for  which  the  presence  of  chlorophyll  is 
essential;  and  the  floral  organs  may,  therefore,  in  a  rougli 
sense,  be  said  to  be  parasitic  upon  the  green  parts.  A 
check  or  arrest  of  growth  in  the  vegetative  organs  seems 
to  be  a  necessary  preliminary  to  the  development  of  the 
flower.  The  flower  itself  is  always  the  modified  extremity 
of  a  shoot  or  stalk,  which  only  exceptionally  lengthens 
beyond  the  flower,  as,  for  example,  in  "proliferous"  roses. 
See  Botany,  vol  iv.  p.  119,  fig.  145. 

A  diminished  supply  of  water  at  the  root  is  requisite,  so 
as  to  check  energy  of  growth,  or  rather  to  divert  it  from 
leaf-making.  Partial  starvation  will  sometimes  eS'ect  this; 
hence  the  grafting  of  free-growing  fruit  trees  upon  dwarfing 
stocks,  as  before  alluded  to,  and  also  the  'Tinging"  or 
girdling  of  fruit  trees,  i.e.,  the  removal  from  the  branch 
of  a  ring  of  bark,  or  the  application  of  a  tight  cincture, 
in  consequence  of  which  the  gi-owth  of  the  fruits  above 
the  wound  or  the  obstruction  is  enhanced.  On  the  same 
principle  the  use  of  small  pots  to  confine  the  roots,  root- 
pruning  and  lifting  the  roots,  aud  exposing  them  to  the 
sun,  as  13  done  in  the  case  of  the  vine  in  some  countries, 
are  resorted  to.  A  higher  teinpeiature,  especially  with 
deficiency  of  moisture,  will  tend  to  throw  a  plant  into  a 
flowering  condition.  This  is  exemplified  by  the  fact  that 
the  temperature  of  the  climate  of  Great  Britain  is  too  low 
for  the  flowering,  though  sufPciently  high  for  the  growth 
of  many  plants.  Thus  the  Jerusalem  artichoke,  though 
able  to  produce  stems  and  tubers  abundantly,  only  flowers 
in  exceptionally  hot  seasono 

Firc'iig. — The  operation  of  forcing  is  based  upon  the 
lactb  just  mentioned.  By  subjecting  a  plant  to  a  gradually 
increasing  temperature,  and  supplying  water  in  proportion, 
its  growth  may  be  accelerated,  its  season  of  development 
may  bs,  as  it  were,  anticipated;  it  is  roused  fiom  a  dormant 
to  an  active  state.  Forcing  therefore  demands  the  most 
careful  adjustment  of  temperature  and  Eupj[lies  of  moisture 
Aud  light. 

Deficiency  of  light  is  less  injurious  than  n  ight  at  fir^t 
be  expected,  because  the  plant  to  be  forced  has  stored  up 
in  its  tissues,  and  available  for  use,  a  reserve  stock  of 
material  formed  through  the  agency  of  light  in  former 
seaaons.  The  intensity  of  the  colour  of  flowere  aud  the 
richness  of  flavour  of  fruit  are,  however,  deficient  where 
there  is  feebleness  of  light  Recent  experiments  o' 
Di  Siemens  have  shown  that  the  gardener  may  avail  him- 
self of  the  electric  light,  which  is  proved  to  exercise  on 
chlorophyll  the  oomc  kii.d  of  influence  as  do  the  solar  rays, 
and  that  he  may  thus  supply  the  deficiei  cies  of  natural  illu- 
minatiou  The  employment  of  thatlight  for  forcing  imrpose* 
would  seem  to  be  at  present  a  question  of  expense.  Ths 
great  advantage  hitherto  obtained  from  its  use  has  consisted 
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in  the  npidity  with  which  flowers  have  been  foniied  and 
fruits  ripened  under  its  influence,  circumstances  which  go 
towards  compensating  for  the  extra  cost  of  production. 

Double  Flowers. — The  taste  of  the  day  demands  that 
"double  flowers"  should  be  largely  grown  Though  in 
some  instances,  as  in  hyacinths,  they  are  decidedly  less 
beautiful  than  single  ones,  they  always  present  the  advan- 
tage of  being  less  evanescent.  Under  the  vague  term 
"  double  "  many  very  different  morphological  changes  are 
included.  The  flower  of  a  double  dahlia,  e.g.,  uflers  a 
totally  different  condition  of  structure  from  tha*  of  a  rose 
or  a  hyacinth.  The  double  poinsettia,  again,  owes  its  so- 
called  double  condition  merely  to  the  increased  number  of 
its  scarlet  involucral  leaves,  which  are  not  parts  of  tha 
flower  at  all.  It  is  reasonable,  therefore,  to  infer  that  tha 
causes  leading  to  the  production  of  double  flowers  are  varied. 
A  good  deal  of  difference  of  opinion  exists  as  to  whether 
they  are  the  result  of  arrested  growth  or  of  exuberant 
development,  and  accordingly  whether  restricted  food  or 
abundant  supplies  of  nourishment  are  the  more  necessary 
for  their  production.  It  must  suffice  here  to  say  that 
double  flowers  are  most  commonly  the  result  of  the  substi 
tution  of  brightly-coloured  petals  for  stamens  or  pistils  (y\ 
both,  and  that  a  perfectly  double  flower  where  all  the 
stamens  and  pistils  are  thus  metamorphosed  is  necessarilj 
barren.  Such  a  plant  must  needs  be  propagated  by  cutting? 
It  rarely  happens,  however,  that  the  change  is  quite  com 
plete  throughout  the  flower,  and  so  a  few  seeds  may  he 
formed,  some  of  which  may  be  expected  to  reproduce  the 
double-blossomed  plants.  By  continuous  selection  of  cee4 
from  the  best  varieties,  and  "roguing"  or  eliminating  plant 
of  the  ordinary  type,  a  "strain"  or  race  of  double  flowea 
is  gradually  produced. 

Formation  of  Seed — FeTtilizatiji . — la  fertilization — 
the  influence  in  flowering  plants  of  the  sperm-cell,  or  its 
contents  upon  the  germ-cell  (see  Botany,  vol.  iv.  147,  and 
Biology,  vol.  iii.  695) — there  are  many  circumstances 
of  importance  horticulturally,  to  which  therefore  briel 
reference  must  be  made.  Flowers,  generally  speaking, 
aro  either  self-fertilized,  cross-fertilized,  or  hybridized. 
Self-fertilization  occurs  when  the  pollen  of  a  given  flower 
affects  the  germ-cell  of  the  same  individual  flower.  Such 
a  flower  is  hermaphrodite  functionally  as  well  as  structurally. 
In  self-fertilizing  flowers  the  structure  is  such  that  the 
pollen  inevitably  comes  in  contact  with  the  stigma  ;  but 
fertilization  is  also  dependent  on  the  simultaneous  maturity 
of  pollen  and  stigma.  Cross-fertilization  varies  both  in 
manner  and  degree.  In  the  simplest  instances  the  pollen 
of  one  flower  fertili-zes  the  ovules  of  another  on  the  same 
plant,  owing  to  the  stamens  arriving  at  maturity  in  any  one 
flower  earlier  or  later  than  the  pistils.  Such  flowers  though 
structurally  hermaphrodite  are,  at  any  given  time,  function- 
ally unisexual.  In  many  plants  a  polymorphic  condition 
occurs  :  thus,  in  the  same  species  of  primrose  some  flowers 
have  the  stamens  short,  and  within  the  tube  of  the  corolla, 
with  the  style  projectin?  beyond  the  mouth,  giving  the 
appearance  termed  '•  pin-eyed,"  while  others,  known  as 
"  thrum-eyed,"  present  exactly  reverse  conditions  of  stamens 
and  style.  In  the  common  loose-strife,  Lytkrum  Salicaria, 
the  stamens  are  of  three  lengths,  and  the  styles  differ  corre- 
spondingly. In  Fuch  di-  or  trimcrjihie  flowers,  as  Mr  Dar- 
win's experiments  have  shown,  the  most  comidete  fertility 
occars  when  a  cross  is  effected  betweeu  a  flower  having 
ahoit  stamens  and  one  with  short  styles  It  is  asserted 
thai,  not  only  is  such  a  union  niuie  feitile  than  when  pollen 
fr  m  a  short  stan  ei,  is  placed  on  a  lung  style,  or  vice 
vers  t.  but  the  seedling  i  lants  are  aS  a  rul,;  more  vigon  us. 

Cross-fertilization  must  oi  i.eceosity  occur  \vhen  the 
flowers  are  structurally  unisexual,  as  in  the  hazel,  in 
vihich  the  male  and  female  flowers  are  moncecious,  o» 
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separate  on  the  same  plant,  and  in  the  willow,  in  which 
they  ore  dicecioas,  or  on  different  plants.  A  conspicuous 
example  of  a  dioecious  plant  is  the  common  aucuba,  of 
which  for  years  only  the  female  plant  was  known  in  Britain. 
When,  through  the  introduction  of  the  male  plant  from 
Japan,  its  fertilization  was  rendered  possible,  ripe  berries, 
before  unknown,  became  common  ornaments  of  the  shrub. 

The  conveyance  of  pollen  from  one  flower  to  another  in 
cross-fertilization  b  effected  naturally  by  the  wind,  or  by 
the  agency  of  insects  and  other  creatures.  Flowers  that 
require  the  aid  of  insects  usually  offer  some  attraction  to 
their  visitors  in  the  shape  of  bright  colour,  fragrance,  or 
eweet  juices.  The  colour  and  markings  of  a  flower  often 
serve  to  guide  the  insects  to  the  honey,  in  the  obtaining  of 
which  they  are  compelled  either  to  remove  or  to  deposit 
pollen.  The  reciprocal  adaptations  of  insects  and  flowers 
demand  attentive  observation  on  the  part  of  the  gardener 
concerned  with  the  growing  of  grapes,  cucumbers,  melons, 
snd  strawberries,  or  with  the  raising  of  new  and  improved 
Taiieties  of  planta  Scarcely  Jess  remarkable,  though  not 
so  important  in  the  present  connexion,  are  the  means  by 
which  the  visits  of  such  insects  as  are  useless  for  the 
purpose  of  fertilization,  or  even  injurious  to  the  plant,  as 
preying  without  advantage  to  it  on  its  secretions,  are 
prevented  or  rendered  ineffective.  In  wind-fertilized 
plants  the  flowers  are  comparatively  inconspicuous  and 
devoid  of  much  attractions  for  insects ;  and  their  pollen- 
cells  are  smoother  and  smaller,  and  better  adapted  for 
transport  by  the  wind,  than  those  of  insect-fertilized 
plants,  the  roughness  of  which  adapt  them  for  attachment 
to  the  bodies  of  insects. 

Although  the  general  facts  with  respect  to  fertilization 
are  as  above  stated,  it  must  be  remembered  that  probably 
self-fertilization  is  not  constant  in  any  plant  under  all 
circumstances,  and  that  it  certainly  does  sometimes  take 
place  in  flowers  which  are  usually  cross-fertilized.  It  may 
be  that,  while  continued  self-fertilization  ensures  the 
perpetuation  of  certain  qualities,  cross-fertilization  induces 
beneficial  variation.  Some  botanists  doubt  the  injurious 
effects  attributed  to  self-fertilization,  and,  so  long  as  a 
plant  is  healthy,  it  can  be  attended  with  but  little  dis- 
advantage ;  but  after  a  time  in  any  case  a  cross  is  probably 
useful,  and  sometimes  fertility  is  found  to  be  much  greater, 
and,  in  rare  instances,  only  possible,  when  impregnation  is 
effected  by  pollen  not  produced  by  a  flower's  own  stamens. 

It  is  very  probable  that  the  same  flowei  at -certain  times 
and  seasons  is  self-fertilizing,  and  at  others  not  so.  The 
defects  which  cause  gardeners  to  speak  of  certain  vines 
as  " shy  setters,"  and  of  certain  strawberries  as  "blind," 
may  be  due  either  to  unsuitable  conditions  of  external 
temperature,  or  to  the  non-accomplishment,  from  some  cause 
or  other,  of  cross-fertilization.  In  a  vinery  or  a  peach- 
house  it  is  often  good  practice  at  the  time  of  flowering  to 
tap  the  branches  smartly  with  a  stick  so  as  to  ensure  the 
dispersal  of  the  poUeru  Sometimes  more  delicate  and  direct 
manipulation  is  ref^uired,  and  the  gardener  has  himself  to 
convey  the  pollen  from  one  flower  to  another,  for  which 
purpose  a  small  camel's-hair  pencil  is  generally  suitable. 
The  degree  of  fertility  varies  greatly  according  to  external 
conditions,  the  structural  and  functional  arrangements  just 
alluded  to,  and  other  causes  which  may  roughly  be  called 
constitutional  Thus,  it  often  happens  that  an  apparently 
very  slight  change  in  climate  alters  the  degree  of  fertility. 
Certain  plants  which  seem  almost  sterile  with  their  own 
pollen  become  fertile  if  grafted  on  some  others.  In  a 
particular  country  or  at  certain  seasons  one  flower  wUl  be 
self -sterile  or  nearly  so,  and  another  just  the  opposite.  The 
influence  of  conditions  on  the  formation  of  "  races,"  and  the 
consequent  importance  to  the  horticulturist  seeking  to 
obtain  new  and  improved  strains  of  crossing-plants  grown 


io  different  localities,  have  been  specially  insisted  on  by 
Darwin.  The  advantages  of  this  practice  are  analogous  to 
those  accruing  from  what  gardeners  call  "change  of  seed," 
i.e.,  the  sowing  of  seed  or  the  planting  of  tubers,  say  ol 
potatoes,  in  localities  and  on  soils  other  than  those  in  which 
they  themselves  were  produced. 

Hyhnd'-atton. — Some  of  the  most  inteiesting  results  and 
many  of  tt.e  gardener's  greatest  triumphs  have  been  obtained 
by  hybridization,  i.e.,  the  crossing  two  individuals,  not  ol 
the  same  but  of  two  distinct  species  of  plants,  as,  fur 
instance,  two  species  of  rhododendron  or  two  species  of 
orchid.  It  is  obvious  that  hybridization  differs  more  in 
degree  than  in  kind  from  cross-fertilization.  The  occurrence 
of  hybrids  in  nature  explains  the  difficulty  experienced  by 
botanists  in  deciding  on  what  is  a  species,  and  the  widely 
different  limitations  of  the  term  adopted  by  different 
observers  in  the  case  of  willows,  roses,  brambles,  4c.  The 
artificial  process  is  practically  the  same  in  hybridization  aa 
in  cross-fertilization,  but  usually  requires  more  care.  To 
prevent  self-fertilization,  or  the  access  of  insects,  it  is  advis 
able  to  remove  the  stamens  and  even  the  corolla  from  the 
flower  to  bo  impregnated,  as  its  owu  pollen  or  that  of  a 
flower  of  the  same  species  is  often  found  to  be  "  prepotent."* 
There  are,  however,  cases,  e.g.,  some  passion-flowers  and  rho- 
dodendrons, in  which  a  flower  is  more  or  less  sterile  with  it) 
own,  but  fertile  with  foreign  pollen,  even  when  this  is  from 
a  distinct  species.  It  is  a  singular  circumstance  that  reci- 
procal crosses  are  not  always  or  even  often  possible ;  thus, 
one  rhododendron  may  afford  pollen  perfectly  potent  on  the 
stigma  of  another  kind,  by  the  pollen  of  which  latter  it» 
own  stigma  is  unaffected.  With  respect  to  the  relations 
of  the  hybrid  offspring,  which  partakes  sometimes  more  of 
the  characteristics  of  the  male  or  pollen  parent,  sometimes 
more  of  those  of  the  female  or  seed-parent,  the  opinions  ot 
practical  experimenters  are  so  diverse  that  at  present  no 
general  rule  can  be  established.  A  valuable  essay  on  the 
subject  is  the  presidential  address  read  by  Mr  Anderson- 
Henry  at  the  annual  meeting  of  the  Botanical  Society  ot 
Edinburgh  in  18G7.  A  general  resume  of  the  facts  will  be 
found  in  Darwin's  Origin  of  Species,  his  Puiiations  of  Ani- 
mals and  Plants  under  Domestication,  and  his  works  on  the 
fertilization  of  flowers.     See  also  Hybridism. 

•The  object  of  the  hybridizer  b  to  obtain  varieties  ex- 
hibiting improvements  in  hardihood,  vigour,  size,  shape, 
colour,  fruitfulness,  or  other  attributes.  His  success 
depends  not  alone  on  skill  and  judgment,  for  some  seasons^ 
or  days  even,  are  found  more  propitious  than  othera 
Although  promiscuous  and  hap-hazard  procedures  nodoubl 
meet  with  a  measure  of  success,  the  best  results  are  thos« 
which  are  attained  by  systematic  work  with  a  definite  aim. 
To  secure  early  and  free-flowering  varieties,  Mr  Henry 
advises  "violent"  crosses,  i.e.,  crosses  between  varieties  oi 
species  as  distantly  related  as  is  practicable.  Careful 
experiments  are  still  greatly  needed  for  the  elucidation  ot 
the  mysteries  and  the  development  of  the  resources  of 
hybridization.  It  b  difficult  to  understand  why  some  very 
closely-related  species,  eg.,  the  apple  and  pear,  the  currant 
and  gooseberry,  refuse  to  intercross,  while  much  more  remote 
species,  or  even  members  of  different  genera,  can  be  made 
to  do  BO,  aa  in  the  case  of  the  hybrid  Phdageria  (see 
Gardeners'  Chronicle,  1872,  p.  358),  which  is  the  result 
of  a  cross  between  the  climbing  plant  Lapageria  rosea 
and  the  dwarf  bush  Philesia  hixifolia. 

Hybrids  are  usually  less  fertile  than  pure-bred  species, 
and  are  occasionally  quite  sterile.  Some  hybrids,  however, 
are  as  fertile  as  pure-bred  plants.  Hybrid  plants  may  be 
again  crossed,  or  even  re-hybridized,  so  as  to  produce  a 
progeny  of  very  mixed  parentage.  This  b  the  case  with 
many  of  our  roses,  dahlias,  begonias,  pelargoniums,  and 
other  long  or  widely  cultivated  garden  plants. 
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Reoersimi. — In  modiCed  foima  of  plants  there  is  fre- 
quently a  tendency  to  "  sport"  or  revert  to  parental  or 
ancestral  characteristics.  So  markedly  is  this  the  case  with 
hybrids  that  in  a  few  generations  all  traces  of  a  hybrid 
origin  may  disappear.  The  dissociation  of  the  hybrid 
element  in  a  plant  mast  be  obviated  by  careful  selection. 

Germination. — The  length  of  the  period  during  which 
seeds  remain  dormant  after  their  formation  is  very  variable. 
The  conditions  for  germination  are  much  the  same  as  for 
growth  in  general.  Access  to  lighc  is  not  required,  because 
the  seed  contains  a  sufficiency  of  stored-up  food.  The 
temperature  necessary  varies  according  to  the  nature  and 
source  of  the  seed.  Some  seeds  require  prolonged  immersion 
in  water  to  soften  their  shells  ;  others  are  of  so  delicate  a 
texture  that  they  would  dry  up  and  perish  if  not  kept 
constantly  in  a  moist  atmosphere.  Seeds  buried  too  deeply 
receive  a  deficient  supply  of  air.  As  a  rule,  seeds  require 
to  be  sor  :  more  deeply  in  proportion  to  their  size  and  the 
lightness  of  the  soiL 

The  time  required  for  germination  in  tlie  most  favourable 
circumstances  varies  very  greatly,  even  in  the  same  species, 
and  in  seeds  taken  from  one  pod.  Thus  the  seeds  of 
Frinuda  japonica,  though  sown  under  precisely  similar 
conditions,  yet  come  up  at  very  irregular  intervals  of  time. 
Germination  is  often  slower  where  there  is  a  store  of  avail- 
able food  in  the  perisperm  or  albumen,  or  in  the  embryo 
itself,  than  where  this  is  scanty  or  wanting.  In  the  latter 
case  the  seedling  has  early  to  shift  for  itself,  and  to  form 
roots  and  leaves  for  the  supply  of  its  needs. 

Selection. — Supposing  seedlings  to  have  been  developed, 
it  is  found  that  a  large  number  of  them  present  considerable 
variations,  some  being  especially  robust,  others  peculiar  in 
size  or  form.  Those  most  suitable  for  the  purpose  of 
the  gardener  are  carefully  selected  for  propagation, 
while  otbera  not  so  desirable  are  destroyed;  and  thus 
after  a  few  generations  a  fixed  variety,  race,  or  strain 
euperior  to  the  original  form  is  obtained.  Many  garden 
plants  have  originated  solely  by  selection;  and -it  is 
certain  that,  quite  independently  of  cross-breeding,  much 
could  stiU  be  done  to  improve  our  breeds  of  vegetables, 
flowers,  and  fruit  by  more  systematic  selection.  The  re- 
markable results  obtained  in  the  case  of  Major  Hallett's 
pedigree  wheat  and  Mr  Bennett's  hybrid  tea-roses  are  in- 
stances in  point  Two  robust-growing  varieties  of  potato, 
the  "  Magnum  Bonum  "  and  the  "  Champion,"  have  been 
found  to  resist  better  than  others  the  attacks  of  fungus  to 
which  the  plant  is  liable.  Whatever  may  be  the  cause, 
whether  the  possession  by  the  tuber  of  a  more  than  ordi- 
narily thick  skin,  or  other  peculiarity,  it  is  obvious  that 
selection  with  a  view  to  the  development  of  this  quality 
might  be  productive  of  the  most  important  results.  Darwin 
recommends,  as  a  means  of  improving  health  and  fertility 
by  intercrossing  without  loss  of  purity  of  race,  to  sow  in 
alternate  rows  seeds  grown  under  as  ditferent  conditions  as 
possible. 

Large  and  well-formed  seeds  are  to  be  preferred  for 
harvesting.  The  seeds  should  be  kept  is  sacks  or  bags  in 
a  dry  place,  and  if  from  plants  which  are  rare,  or  liable  to 
lose  their  vitality,  they  are  advantageously  packed  for 
transmission  to  a  distance  in  bottles  or  jars  filled  nith 
earth  or  sphagnum  moss,  without  the  addition  of  moistuie. 
Cuttings  and  entire  plants  maybe  transported  in  wile 
mouthed  bottles 

It  will  have  been  gathered  from  what  has  been  said  that 
seeds  cannot  always  be  depended  on  to  reproduce  exactly 
the  characteristics  of  the  plant  which  yielded  them  ;  for 
instance,  seeds  of  the  greengage  plum  or  of  the  Eibston 
pippin  will  produce  a  plum  or  an  apple,  but  not  these  parti- 
cular varieties,  to  perpetuate  which  grafts  or  buda  must  be 
employed  ra  t.  v  ) 
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Paet  II.— The  Pbactice  of  Hoeticultuee. 

The  details  of  horticultural  practice  naturally  rang* 
under  the  three  heads  of  flowers,  fruits,  and  vegetables 
There  are,  however,  certain  general  aspects  of  the  subject 
which  will  be  more  conveniently  noticed  apart,  since  they 
apply  alike  to  each  department.  We  shall  therefore  first 
treat  of  these  under  four  headings : — formation  and  pre- 
paration of  the  garden,  garden  structures  and  edifices, 
garden  materials  and  appliances,  and  garden  operations. 

L  Formation  and  Freparation  of  the  Garden. 

1.  Site. — The  site  chosen  for  the  mansion  will  more  or 
less  determine  that  of  the  garden,  the  pleasure  grounds  and 
flower  garden  being  placed  so  as  to  surround  or  lie  con- 
tiguous to  it,  while  th6  fruit  and  vegetable 'gardens,  cither 
together  or  separate,  should  be  placed  on  one  side  or  in  the 
rear,  according  to  fitness  as  regards  the  nature  of  the  soil 
and  subsoil,  the  slope  of  the  surface,  or  the  general  features 
of  the  park  scenery.  In  the  case  of  villa  gardens  there  is 
usually  little  choice  :  the  land  to  be  occupied  is  cut  up  into 
plots,  usually  rectangular,  and  of  greater  or  less  breadth, 
and  in  laying  out  these  plots  there  is  generally  a  smaller 
space  left  in  the  front  of  the  villa  residence  and  a  larger  one 
behind,  the  front  plot  being  usually  devoted  to  approaches, 
shrubbery,  and  plantations,  flower  beds  being  added  if  space 
permits,  while  the  back  or  more  private  plot  has  a  piece  of 
lawn  grass  with  flower  beds  next  the  house,  and  a  space  for 
vegetables  and  fruit  trees  at  the  far  end,  this  latter  being 
shut  off  from  the  lawn  by  an  intervening  screen  of  ever- 
greens. Betw.een  these  two  classes  of  gardens  there  are 
many  gradations,  but  our  remarks  will  chiefly  apply  to 
those  of  larger  extent. 

Tht  {ilmost  universal  practice  is  to  have  the  fruit  and 
vegetable  gardens  combined ;  and  the  flower  garden  may 
sometimes  be  conveniently  placed  in  juxtaposition  with 
them.  When  the  fruit  and  vegetable  gardens  are  combined, 
the  smaller  and  choicer  fruit  trees  only  should  be  admitted, 
such  larger-growing  hardy  fruits  as  apples,  pears,  plums, 
cherries,  <fec.,  being  relegated  to  the  orchard. 

Ground  possessing  a  gentle  inclination  toward  the  south 
is  desirable  for  a  garden.  On  such  a  slope  effectual  drain- 
ing is  easily  accomplished,  and  the  greatest  possible  benefit 
is  derived  from  the  sun's  rays.  It  is  well  also  to  have  an 
open  exposure  towards  the  east  and  west,  so  that  the  garden 
may  enjoy  the  full  benefit  of  the  njorning  and  evening  sun, 
especially  the  latter ;  but  shelter  is  desirable  on  the  north 
and  north-east,  or  in  any  direction  in  which  the  particular 
locality  may  happen  to  be  exposed. 

2.  Soil  and  Subsoil. — A  hazel-coloured  loam,  moderately  F^a; 
light  in  texture,  is  well-adapted  for  most  garden  crops, 
whether  of  fruits  or  culinary  vegetables,  especially  a  gooil 
warm  deep  loam  resting  upon  chalk ;  and  if  such  a  soil 
occurs  naturally  in  the  selected  site,  but  little  will  be  re- 
quired in  the  way  of  preparation.  If  the  soil  is  not 
moderately  good  and  of  fair  depth,  the  situation  is  not  an 
eligible  one  for  gardening  purposes.  Wherever  the  soil  is 
not  quite  suitable,  but  is  capable  of  being  made  so,  it  id 
best  to  remedy  the  defect  at  the  outset ;  and  as  it  will 
be  found  easier  to  render  a  light  soil  sufl5ciently  retentive 
than  to  make  a  tenacRyns  clay  sufficiently  porous,  a  light 
6oU  is  to  be  preferred  to  one  which  io  excessively  stiff  aud 
heavy.  It  is  advantageous  to  j'Ossess  a  variety  of  soils ; 
and  if  the  garden  be  on  a  slope,  it  will  often  be  practicable 
to  rendei  the  upper  part  light  and  dry,  while  the  lower 
remains  of  a  hea\ler  acd  damper  nature. 

Natural  soils  consist  of  substances  derived  from  the 
decomposition  of  various  kinds  of  rocks,  the  bulk  consisting 
of  clay,  pilica,  and  lime,  in  various  piojiortions.  As  regards 
preporauoD,  draining  is  ol  course  of  the  utmost  iwnortaDCeL 
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The  groand  should  also  be  trenched  to  the  depth  of  3  feet 
at  least,  but  ths  deeper  the  better,  provided  the  good  soil  bo 
not  buried  under  a  mass  of  inferior  quality.  In  this  opera- 
tion all  stones  larger  than  a  man's  fist  must  be  taken  out, 
and  all  roots  of  trees  and  of  perennial  weeds  carefully  cleared 
away.  When  the  whole  ground  has  been  thus  treated,  a 
moderate  liming  will,  in  general,  be  useful.  After  this, 
supposing  the  work  to  have  occupied  most  of  the  summer, 
the  whole  may  be  laid  up  in  ridges,  to  expose  as  great  a 
surface  as  possible  to  the  action  of  the  winter's  frost. 

Argii;«ceou3  or  clay  soils  aro  those  which  contain  a  large  per- 
centage (45-50)  of  clay,  and  a  small  percentage  (5  or  less)  of  liuie. 
These  are  unfitted  for  garden  purposes  until  improved  by  draining, 
liming,  trenching,  and  the  addition  of  porous  mateiinls,  such  as 
ashes,  burnt  ballast,  or  sand,  but  when  tlioroughly  improved  they 
are  very  fertile  and  less  liable  to  become  exhausted  than  most  other 
Boils.  Loamy  soils  contain  a  considerable  quantity  (30-45  percent.) 
of  clay,  and  smaller  quantities  (5  or  less)  of  lime  and  humus.  Such 
soils  properly  drained  and  prepared  are  very  suitable  for  orchards, 
and  when  tlie  proportion  of  clay  is  smaller  (20-30  per  cent.)  they 
form  excellent  garden  soils,  in  which  the  better  sort  of  fruit  trees 
luxuriate.  Marly  soils  are  those  which  contain  a  considerable  per- 
centage (10-20)  of  lime,  and  are  called  clay  marls,  loamy  marls,  and 
sandy  marls,  according  as  these  several  ingredients  preponderate. 
The  clay  marls  are,  like  clay  soils,  too  stiff  for  garden  purposes  until 
ameliorated  ;  but  loamy  marls  are  fertile  and  well  suited  to  fruit 
trees,  and  sandy  marls  are  adapted  for  producing  early  crops.  Cal- 
careous soils,  which  may  also  be  heavy,  intermediate,  or  light,  are 
those  *Li..h  i.oatain  roor"  than  "20  per  cent,  of  lime,  their  fertility 
depending  on  the  proportions  of  clay  and  sand  which  enter  into 
their  composition  ;  they  are  generally  cold  and  wet.  Vegetable 
soils  or  ii».  lids,  or  humus  soils,  contain  a  considerable  percentage 
(more  than  5)  of  humus,  and  embrace  both  the  rich  productive 
garden  moulds  and  those  known  as  peaty  soils. 

The  nature  of  the  subsoil  "6  of  scarcely  less  importance 
than  that  of  the  surface  soil.  If  aa  unsuitable  subsoil  has 
to  be  dealt  with,  it  must  be  removed  or  ameliorated.  An 
uneven  subsoil,  especially  if  retentive,  is  most  undesirable, 
as  water  is  apt  to  collect  in  the  hollows,  and  thus  affect 
the  upper  soil.  The  remedy  is  to  make  the  plane  of  its 
surface  agree  with  that  of  the  ground.  When  there  is  a 
hard  pan  this  should  be  broken  up,  and  if  of  bad  quality 
the  material  should  be  removed  altogether.  When  there  is 
an  injurious  preponderance  of  metallic  oxides  or  other 
deleterious  substances,  the  roots  of  trees  would  be  affected 
by  them,  and  they  must  therefore  be  removed.  When 
the  subsoil  is  too  compact  to  be  pervious  to  water, 
effectual  drainage  must  be  resorted  to  ;  when  it  is  very 
loose,  so  that  it  drains  away  the  fertile  ingredients  of  the 
soil  as  well  as  those  which  are  artificially  supplied,  the 
compactness  of  the  stratum  must  be  increased.  The  best 
of  all  subsoils  is  a  dry  bed  of  clay  overlying  sandstone. 

3  Size  and  Form, — The  general  size  of  a  garden  adjoining 
«  niou.}!  -n  is  from  4  to  6  acres  ;  but  in  many  places  the 
extent  varies  from  12  to  20  or  even  30  acres.  A  garden  of  2 
to  3  acres,  enclosed  by  walls  and  surrounded  by  slips,  will, 
however,  suffice  for  the  supply  of  a  moderate  establishment. 

In  laying  out  the  garden,  the  plan  should  be  prepared 
in  minute  detail  before  commencing  operations.  The  form 
of  the  ki*.chen  and  fruit  garden  should  be  square  or  oblong, 
rather  than  curvilinear,  since  the  working  and  cropping  of 
the  ground  can  thus  be  more  easily  carried  out.  The  whole 
should  be  compactly  arranged,  so  as  to  facilitate  working, 
and  to  afford  convenient  access  for  the  carting  of  the  heavy 
materials.  This  access  is  especially  desirable  as  regards 
the  store-yards  and  framing  ground,  where  fermenting 
manures  and  tree  leaves  for  making  up  hot  beds,  coals 
or  wood  for  fuel,  and  ingredients  for  composts,  together 
with  flower  pots  and  the  many  necessaries  of  garden 
culture,  have  to  be  accommodated.  In  the  case  of  villas  or 
J>icturesque  residences,  gardens  of  irregular  form  may  be 
pbrmitted  ;  when  adapted  to  the  conditions  of  the  locality, 
they  associate  better  with  surrounding  objects,  but  in  such 
gardens  wall  space  is  usually  limited. 


The  distribution  of  the  garden  area  in  walks,  borders, 
and  compartments  must  be  partly  regulated  by  the  out- 
line of  the  ground.  In  general,  a  gravel  walk,  6  or  8  feet 
broad,  is  led  quite  round  the  garden,  both  within  and  with- 
out the  walls.  A  walk  of  similar  dimensions  is  often  con- 
structed in  the  centre  of  the  garden  in  the  direction  of  th& 
glazed  houses,  and  this  is  sometimes  crossed  by  another  at 
right  angles,  which  is  far  preferable  to  having  the  walks  led 
diagonally  from  the  corners,  since  this  throws  tho  enclosed 
plots  out  of  the  square.  The  space  between  the  wall  and 
the  walk  that  skirts  it  is  called  the  wall-border,  and  is 
commonly  from  15  to  20  feet  broad.  On  the  interior  of 
the  walk  there  is  usually  another  border  5  or  6  feet  broad, 
which  is  generally  occupied  by  fruit  trees,  trained  either  as- 
espaliers,  as  dwarfs,  or  as  pyramids.  The  middle  part  of 
the  garden  is  divided  into  rectangular  compartments  for 
raising  the  various  culinary  crops.  It  is  advantageous  to 
have  several  small  beds,  in  which  to  cultivate  the  less  bulky 
subjects,  such  as  basil,  sage,  tarragon,  &c.,  which,  in  large 
spaces,  are  apt  to  be  overlooked  or  neglected. 

A  considerable  portion  of  the  north  wall  is  usually 
covered  in  front  with  the  glazed  structures  called  forcing- 
houses,  and  to  these  the  houses  for  ornamental  plants  ara 
sometimes  attached;  but  a  more  appropriate  site  for  the 
latter  is  the  flower  garden,  when  that  forms  a  separate 
department.  It  is  well,  however,  that  everything  connected 
with  the  forcing  of  fruits  or  flowers  should  be  concentrated 
in  one  place.  The  frame  ground,  including  melon  and  pinft 
pits,  should  occupy  some  well-sheltered  spot  in  the  slips,  or 
on  one  side  of  the  garden,  and  adjoining  to  this  may  ba 
found  a  suitable  site  for  the  compost  ground,  in  which 
the  various  kinds  of  soils  are  kept  in  store,  and  in  which 
also  composts  may  bo  prepared. 

As  the  walls  afford  valuable  space  for  the  growth  of  th» 
choicer  kinds  of  hardy  fruits,  the  direction  in  which  they 
are  built  is  of  considerable  importance.  In  the  warmer 
parts  of  the  country  the  wall  on  the  north  side  of  the 
garden  should  bo  so 
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placed  as  to  face 
the  sun  at  about  an 
hour  before  noon, 
or  a  little  to  the 
east  of  south ;  in 
less  favoured  locali- 
ties it  should  be 
made  to  face  direct 
south,  and  in  still 
more  unfavourable 
districts  it  should 
face  the  sun  an  hour       Fia  1.— Plan  of  Garden  an  acre  in  area. 

after  noon,  or  a  little  west  of  south.  The  east  and  west 
walls  should  run  parallel  to  each  other,  and  at  right 
angles  to  that  on  the  north  side,  in  all  the  most  favoured 
localities ;  but  in  colder  or  later  ones,  though  parallel^ 
they  should  be  so  far  removed  from  a  right  angle  as 
to  get  the  sun  by  eleven  o'clock.  On  the  whole,  the  form 
of  a  parallelogram  with  its  longest  sides  in  the  propor- 
tion of  about  five  to  three  of  the  shorter,  and  running 
east  and  west,  may  bo  considered  the  best  form,  since  il 
affords  a  greater  extent  of  south  wall  than  any  other.  Mr 
Thompson,  in  the  Gardener's  Assistant,  gives  a  figure  which 
is  nearly  in  this  proportion  (fig.  1),  representing  a  small 
garden  272J  feet  by  160,  and  therefore  containing  exactly 
on  acre.  This  figure  admits  of  nearly  double  the  number 
of  trees  on  the  south  aspect  as  compared  with  the  east  and 
west ;  it  allows  a  greater  number  of  espalier  or  pyramid 
trees  to  face  the  south  ;  and  it  admits  of  being  divided  into 
equal  principal  compartments,  each  of  wnicL  fvrms  nearly 
a  square.  The  size  of  course  can  be  increased  to  any 
requisite  extent.     That  of  the  royal  gardens  at  Frogmore, 
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760  feet  from  east  to  west,  and  440  feet  from  north  to 
south,  is  nearly  of  the  same  proportions. 

The  spaces  between  the  walls  and  the  outer  fence  are 
called  slips.  A  considerable  extent  ia  sometime*  thus 
enclosed,  and  utilized  for  the  growth  of  such  vegetables 
as  potatoes,  winter  greens,  and  sea-kale,  for  the  small  bush 
fruits,  and  for  strawberries.  The  slips  are  also  convenient 
OS  affording  a  variety  of  aspects,  and  thus  helping  to  pro- 
long the  season  of  particular  vegetable  crops. 

4.  Shelter. — A  screen  of  some  kind  to  temper  the  fury 
pf  the  blast  is  absolutely  necessary.  If  the  situation  is 
BOt  naturally  well  sheltered,  the  defect  may  be  remedied 
Jby  masses  of  forest  trees  disposed  at  a  considerable  distance 
eo  as  not  to  shade  the  walls  or  fruit  trees.  They  should 
not  be  nearer  than  say  50  yards,  and  may  vary  from  that 
to  100  or  150  yards  distance  according  to  circumstances, 
regard  being  had  especially  to  peculiarities  occasioned  by 
the  configuration  of  the  country,  as  for  instance  to  aeVial 
currents  from  adjacent  eminences.  Care  should  be  taken, 
however,  not  to  hem  in  the  garden  by  crowded  plantations, 
Bhelter  from  the  prevailing  strong  winds  being  all  that 
is  required,  while  the  more  open  it  is  in  other  directions 
the  better.  The  trees  employed  for  screens  should  include 
both  those  of  deciduous  and  of  evergreen  habit,  and 
should  suit  the  peculiarities  of  local  soil  and  climate.  Of 
deciduous  trees  the  sycamore,  wych-elm,  horse-chestnut, 
beech,  lime,  plane,  and  poplar  may  be  used, — the  Populas 
canadensis  nova  being  one  of  the  most  rapid-growing  of 
all  trees,  and,  like  other  poplars,  well-suited  for  nursing 
other  choicer  subjects ;  while  of  evergreens,  the  holm 
oak,  holly,  laurel  (both  common  and  Portugal),  and  such 
conifers  as  the  Scotch,  Weymouth,  and  Austrian  pines,  with 
spruce  and  silver  firs  and  yews,  are  suitable.  The  conifers 
make  the  most  efi"ective  screens. 

Extensive  gardeiis  in  exposed  situations  are  often 
divided  into  compartments  by  hedges,  so  disposed  as  to 
break  the  force  of  high  winds.  Where  these  are  required 
to  be  narrow  as  well  asr  lofty,  holly,  yew,  or  beech  is  to  be 
preferred  ;  but,  if  there  is  sufficient  space,  the  bejutiful 
laurel  and  the  bay  may  be  employed  where  they  will 
thrive.  Smaller  hedges  may  be  formed  of  evergreen  privet, 
or  of  tree-box.  These  subordinate  divisions  furnish,  not 
only  shelter,  but  also  shade,  which,  at  certain  seasons,  is 
peculiarly  valuable. 

Belts  of  shrubbery  may  bo  placed  round  the  slips  out- 
side the  walls  ;  and  these  may  in  many  cases,  or  in  certain 
parts,  be  of  suflicient  breadth  to  furnish  pleasant  retirea 
promenades,  at  the  same  time  that  they  serve  to  mask  tht> 
formality  of  the  walled  gardens,  and  are  madj  to  harmonize 
with  the  picturesque  scenery  of  the  pleasure  ground. 

5.  Water  Supply.  — Although  water  is  one  of  the  most 
important  elements  in  vegetable  life,  we  do  not  find  one 
garden  in  twenty  where  even  ordinary  precautions  have 
been  taken  to  secure  a  competent  supply.  Rain-water  is  the 
best,  next  to  that  river  or  pond  water,  and  last  of  all  that 
from  spriugs ;  but  a  chemical  analysis  obnuld  be  made 
of  the  last  before  introducing  it,  as  some  spring  waters 
contain  mineral  ingredients  injurious  to  vegetation.  Iron 
pipes  are  the  best  conductors ;  they  should  lead  to  a 
capacious  open  reservoir  placed  outside  the  garden,  and 
at  the  highest  convenient  level,  in  order  to  secure  suf- 
ficient pressure  for  effective  distribution,  and  so  that  the 
wall  trees  also  may  be  effectually  washed.  Stand  pipes 
should  be  placed  at  intervals  beside  the  walks  and  in  other 
convenient  places  from  which  water  may  at  all  times  be 
drawn  ;  and  short  flexible  tubes  should  be  made  to  fit  on 
to  them,  to  which  a  garden  hose  can  be  attached,  so  as  to 
permit  of  the  whole  garden  being  readily  and  when  neces- 
sary profusely  watered.  The  mains  should  be  placed  under 
the  walks  for  safety,  and  also  that  they  may  be  easily 


reached  when  repairs  are  required.  Pipes  should  also  be 
laid  having  a  connexion  with  all  the  various  greenhou8e< 
and  forcing-houses,  each  of  which  should  be  provided  witli 
a  cistern  for  aerating  the  daily  supplies.  In  fact,  everj 
part  of  the  garden,  including  the  working  sheds  and  offices 
should  have  water  supplied  without  stint.  At  the  sami 
time  it  is  not  exi'edient  to  admit  of  large  basins  or  ponds, 
and  far  less  of  a  running  stream  in  a  garden. 

6.  Approach  and  Fence. — The  entrance  to  the  garden 
from  without  is  a  matter  requiring  the  exercise  of  some 
taste  and  of  sound  judgment.  If  possible,  it  should  be  from 
the  south  and  front,  so  that  the  pleasing  effect  of  the  rangt 
of  glazed  houses  may  be  realized  by  the  visitor  on  entering, 
Sometimes  a  lateral  entrance,  leading  from  the  flower- 
garden  through  an  intermediate  shrubbery,  and  coming 
upon  the  hot-houses  in  flank,  may  be  necessary.  The 
worst  of  all  entrances  is  from  the  back  or  north,  everything 
being  then  viewed  in  reverse. 

All  gardens  of  large  extent  should  be  encircled  by  an 
outer  boundary,  which  is  often  formed  by  a  sunk  wall  or 
ha-ha  su.-rounded  by  an  invisible  wire  fence  to  exclude 
ground  game,  or  consists  of  a  hedge  with  low  wire  fence  on 
its  innsr  side.  Occasionally  this  sunk  wall  is  placed  on  the 
exterior  of  the  screen  plantations,  and  walks  lead  through 
the  trees,  so  that  views  are  obtained  of  the  adjacent 
country.  Although  the  interior  garden  receives  its  form 
from  the  walls,  the  ring  fence  and  plantations  may  be 
adapted  to  the  shape  and  surface  of  the  ground.  In 
smaller  country  gardens  the  enclosure  or  outer  fence  ia 
often  a  hedge,  and  there  is  possibly  no  space  enclosed  by 
walls,  but  some  divisional  wall  having  a  suitable  aspect  is 
utilized  for  the  growth  of  peaches,  apricots,  ic,  and  the 
hedge  merely  separates  the  garden  from  a  paddock  used  for 
grazing.  The  still  smaller  gardens  of  villas  are  generally 
bounded  by  a  wall  or  wood  fence,  the  inner  side  of  which 
is  appropriated  to  fruit  trees,  i'or  the  latter,  walls  aro 
much  more  convenient  and  suitable  than  a  boarded  fence, 
but  in  general  theso  are  too  low  to  be  of  much  value  as 
aids  to  cultivation,  and  they  are  best  covered  with  bush 
fruits  or  with  ornamental  plants  of  limited  growth. 

7.  Walks  and  Edgings. — The  best  material  for  the  con- 
struction of  garden  walks  is  good  binding  gravel  The 
ground  should  be  excavated  to  the  depth  of  a  foot  or  more, — 
the  bottom  being  made  firm  and  slightly  concave,  so  that 
it  may  slope  to  the  centre,  where  a  drain  should  be  intro- 
duced ;  or  the  bottom  may  be  made  convex  and  the  water 
uUjwmJ  to  di-ain  away  at  the  sides.  The  bottom  9  inches 
should  be  filled  in  compactly  with  hard  coarse  materials, 
such  as  stones,  brickbats,  clinkers,  burned  clay,  <tc.,  on  which 
should  be  laid  two  or  three  inches  of  coarse  gravel,  and 
then  an  inch  or  two  of  firm  binding  gravel  on  the  (surface. 
The  surface  v.f  the  walks  shoula  be  kept  well  rolled,  for 
nothing  contributes  more  to  their  elegance  and  durability. 

All  the  principal  lines  of  w°alk  should  be  broad  enough 
to  allow  at  least  three  persons  to  walk  abreast ;  the  others 
may  be  narrower,  but  a  multitude  of  narrow  walks  has  a 
puny  effect.  JIuch  of  the  neatness  of  walks  depends  upon 
the  material  of  which  they  are  made.  Gravel  from  an 
inland  pit  is  to  to  preferred ;  though  occasionally  very  ex- 
cellent varieties  are  found  upon  the  sea-coast.  The  gravels 
of  Kensington  and  Blackheath  have  attained  considerable 
celebrity,  and  have  been  frequently  employed  in  remote  parts 
of  the  kingdom,  tho  expense  being  lessened  by  their  being 
conveyed  to  different  sea-ports  as  ballast  for  ships.  Gravel 
walks  must  be  kept  free  from  weeds,  either  by  hand  weeding, 
by  occasionally  salting  the  surface,  or  .by  watering  with 
boiling  salt  water.  In  some  parts  of  the  country  the 
available  material  does  not  bind  to  form  a  close  even 
surface,  and  such  walks  are  kept  clean  by  hoeing. 

Grass  walks  were  common  in  English  cardens  during  the 
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prevalence  of  the  Datcli  taste,  but,  owing  to  the  frequent 
liumiJity  of  the  climate,  they  have  in  a  great  measure  been 
discarded.  Their  disuse  is  perhaps  to  be  regretted,  as  in 
some  situations,  particularly  beliind  lengthened  screens  of 
trees,  they  form  very  agreeable  promenades  in  dry,  hot 
weather.  Grass  walks  were  made  in  the  same  way  as 
grass  lawns.  When  the  space  to  be  thus  occupied  had 
been  prepared,  a  thin  layer  of  sand  or  poor  earth  was  laid 
upon  the  surface,  aud  over  this  a  similar  layer  of  good 
soil.  This  arrangement  was  adopted  in  order  to  prevent 
excessive  luxuriance  in  the  grass. 

Edgings. — Walks  are  separated  from  the  adjoining  beds 
and  borders  in  a  variety  of  ways.  If  a  living  edging  is 
adopted,  by  far  the  best  is  afforded  by  the  dwarf  Dutch  box 
planted  closely  in  line.  It  is  of  extremely  neat  growth,  and, 
when  annually  clipped,  will  remain  in  good  order  for  many 
yeara  Very  good  edgings,  but  of  a  less  durable  character, 
are  formed  by  thrift  {Statice  Armeria),  double  daisy  (Bellis 
perennis),  gentianella  (Geutiana  acaulis),  and  London  pride 
[Saxifraga  umbrosa) ;  or  by  some  of  the  finer  grasses  very 
■carefully  selected,  such  as  t lie  sheep's  fescue  (Festuca  ovina) 
or  its  glaucous-leaved  variety.  ludeed,  any  low-growing 
herbaceous  plant,  susceptible  of  minute  division,  is  suitable 
for  an  edging.  Edgings  may  also  be  formed  of  narrow  slips 
of  sandstone  ilag,  slate,  fireclay  tiles,  bricks,  glass,  or  cast- 
iron.  An  excellent  form  of  edgine  tile  is  that  invented  by  Mr 
Stevens  of  Trent- 
ham  Gardens  (fig. 
2),  which  is  made 
of  a  very  durable 
kind  of  clay,  and  is 
remarkably  neat  in 
appearance.  It  is 
18  inches  long,  6 
inches  deep,  and  5 
inches  broad,  and, 
resting  on  the  broad  _     „     „         .  t.  ,  ._   m-, 

base,  ?s  held  firmly  ^"-  2.-Stevens  a  Edgtng  Tde. 

by  the  gravel  used  for  filling  up  the  walk.  One  advantage 
of  using  edgings  of  this  kind,  especially  in  kitchei;  gardens, 
is  tliiit  they  do  not  harbour  slugs  and  similar  vermin,  which 
all  live  edgings  do,  and  often  to  a  serious  extent,  if  they  are 
left  to  grow  large.  In  shrubberies  and  large  flower-plots, 
verges  of  grass-tuif,  from  1  to  3  feet  in  breadth,  according 
to  the  size  of  the  border  and  width  of  the  walk,  make  a 
very  handsome  edging,  but  they  should  not  be  allowed  to 
rise  more  than  an  inch  and  a  half  above  the  gravel,  the 
grass  being  kept  short  by  repeated  mowings,  and  the  edges 
kept  trim  and  well-defined  by  frequently  clipping  with 
shears,  and  cutting  once  a  year  with  an  edging  iron^ 

II.  Garden  Structures. 

8.  Gardener's  Residence. — The  gardener's  residence  and 
the  apartments  for  the  workmen  should  be  within  con- 
venient distance  of  each  other  and  of  the  forcing-houses. 
The  gardener's  house  may  stand  in  the  centre  of  the  range 
of  hot-houses,  or  it  may  be  placed  in  one  corner  of  the 
walled  garden.  In  either  case  it  should  communicate  on 
the  one  side  with  the  best  part  of  the  garden,  and  on  the 
other  with  the  yard  in  which  the  garden  offices  are  placed. 

9.  W t'ls. — The  position  to  be  given  to  the  garden  walls 
has  been  already  referred  to  under  par.  3.  The  shelter 
afford ?d  by  a  wall,  and  the  increased  temperature  secured 
by  it^i  pres°nce,  are  indispensable  in  the  climate  of  Great 
BritiMi,  for  the  production  of  all  the  finer  kinds  of  outdoor 
fruits :  and  heiire,  the  inner  side  of  a  north  wall,  having  a 
Bouth'^rn  a-p?rt,  is  appropriated  to  the  more  tender  kinds. 
It  h,  indeed,  estimated  that  such  positions  enjoy  an  in- 
creised  temperature  equal  to  7°  of  latitude;  that  is  to  say, 
the  mssn  temperature  within  a  few  inches  of  the  wall  is 


equal  to  the  mean  temperature  of  the  open  plain  7°  fartl  er 
south.  The  eastern  and  western  asj  ects  are  set  apart  for 
fruits  of  a  somewhat  hardier  character. 

Where  the  inclination  of  the  ground  is  considerable,  and 
the  presence  of  high  walls  would  be  objectionable,  the  latter 
may  bo  replaced  by  sunk  walls.     These  should  not  rise 
more  than  3  feet  above  the  level  of  the  ground  behind 
them      As  dryness  is  favourable  to  an  increase  of  heat, 
such  walls  should  be  either  built  hollow,  or  packed  behind 
to  the  thickness  of  3  or  4  feet  with  rubble  stones,  flints, 
brickbats,  or  similar  material,  thoroughly  drained  at  bottom. 
For  mere  purposes  of  shelter  a  height  of  6  or  7  feet  will 
generally  be  sufficient  for  the  walls  of  a  garden,  but  for 
the  training  of  fruit  trees  it  is  found  that  an  average  height 
of  12  feet  is  most  suitable.     In  gardens  of  large  size  the 
northern  or  principal  wall  may  be  14  feet,  and  the  side 
walls  12  feet  in  height ;  while  smaller  areas  of  an  acre  or 
so  should  have  theprincipal  walls  12  and  the  side  walls  10 
feet  in  height.     As  brick  is  more  easily  built  hollow  than 
stone,  it  is  to  be  preferred  for  garden  walls.     A   14-inch 
hollow  wall   will  take  in  its  construction  12,800  bricks, 
while  a  solid  Oinch  one,  with  piers,  will  take  11,000;  but 
the  hollow  wall,  while  thus  only  a  little  more  costly,  will  be 
greatly  superior,  being  drier  and  warmer,  as  well  as  more 
substantia).     Bricks  cannot  be  too  well  burnt  for  garden 
walls ;  the  harder  they  are  the  less   moisture  will  they 
absorb.     The  darker  colour  they  acquire  when  the  process 
of  burnbg  is  prolonged  is  also  more  in  harmony  with  the 
surrounding  objects.     At  one  time  brick 
iwalls  were   preferred  on  account  of  the 
facility  they  afforded  for  training  trees, 
but  now  Cast-iron  studs  (fig.  3)  or  some- 
times nails  are  placed  in' the  wall  during 
its  erection,  being  pushed  into  the  joints 
before  the  mortar  becomes  set,  and  ranged 
in  straight  lines,  both  vertically  and  hori- 
zontally; for  peaches,  &c.,  they  are  placed 
9  inches  apart,  and  for  pears,  &c.,  15  inches. 
The  trees  are  fastened  to  them  by  soft  liga- 
tures of  twine  or  matting,  which  should  ^'O'  3.— Cast-iron 
be  twisted  after  being  tied  to  the  stud  or       '^''"  ^''"^ 
'nail,  Bo  as  to  prevent  contact  between  the  branch  and  the 
metal.     Many  excellent  walls  are  built  of  stone.     The  best 
is  dark-coloured  whinstone,  because  it  absorbs  very  little 
moisture,  or  in  Scotland  Caithness  pavement  4  inches  thick. 
The  stones  can  be  cut  (in  the  quarries)  to  any  required 
length,  and  built  in  regular  courses.     Stone  walls  should 
always  be  built  with  thin  courses  for  convenience  of  train- 
ing over  their  surface.     Cbncrete  walls,  properly  coped  and 
provided  with  a  trellis,  may  in  som^i  places  be  cheapest,  and 
they  arc  very  durable.     Common  rubble  walls  are  the  wors 
of  all. 

The  coping  of  garden  walls  is  important,  both  for  the 
preservation  of  the  walls  and  for  throwing  the  rain-water 
oft'  their  surfaces.  It  should  not  project  less  than  from 
2  to  2i  inches,  but  in  wet  districts  may  be  extended  to 
6  inches.  Stone  copings  are  best,  but  they  are  costly,  and 
Portland  cement  is  sometimes  substituted.  Temporary 
copings  of  wood,  which  may  be  fixed  by  means  of  per- 
manent iron  brackets  just  below  the  stone  coping,  are 
extremely  useful  in  spring  for  the  protection  of  the  blos- 
soms of  fruit  trees.  They  should  be  9  inches  or  a  foot  wide, 
and  should  be  put  on  during  spring  before  the  blossom 
buds  begin  to  expand ;  they  should  have  attached  to 
them  scrim  cloth  (a  sort  of  thin  canvas),  which  admits 
light  pretty  freely,  yet  is  sufiicient  to  ward  off  ordinary 
frosts  ;  this  canvas  is  to  be  let  down  towards  evening,  and 
drawn  up  again  in  the  morning.  These  copings  should  bo 
removed  when  they  are  of  no  further  utility  as  protectors, 
so  that  the  foliage  may  have  the  full  benefit  of  rain  and 
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dew.  Any  conlit\ance  that  serves  to  interrupt  radiatiou, 
though  it  may  not  keep  the  temperature  much  above  freez- 
ing, vf ill  be  found  sufficient.  Standard  fruit  trees  must  be 
left  to  take  their  chance  ;  and,  indeed  from  the  lateness  of 
their  flowering,  they  are  generally  more  injured  by  blight, 
and  by  drenching  rains,  which  wash  away  the  pollen  of 
the  flowers,  than  by  the  direct  effects  of  cold. 

lEot  walls,  whether  constructed  to  be  warmed  by  flues  or 
Jiot-water  pipes,  are  nearly  or  quite  obsolete.  Their  chief, 
use  is  to  assist  in  ripening  the  young  wood  and  the  crops 
of  the  later  varieties  of  tender  fruits  by  the  aid  of  artificial 
heat,  but  the  expenditure  would  be  more  usefully  directed 
to  the  construction  of  a  glazed  house  for  that  purpose. 

Espalier  i?nj7s. -^Subsidiary  to  walls  as  a  means  of 
training  fruit  trees,  espalier  rails  were  formerly  much  em- 
ployed, and  are  still  used  in  many  gardens.  In  their 
simplest  form,  they  are  merely  a  row  of  slender  stakes  of 
larch  or  other  wood  driven  into  the  ground,  and  connected 
by  a  slight  rod  or  fillet  at  top.  The  use  of  iron  rails  has 
jiow  been  almost  wholly  discontinued  on  account  uf  metal- 
iic  substances  acting  as  powerful  conductors  of  both  heat 
and  cold  in  equal  extremes.  Trees  trained  to  espalier 
rails  have  some  advautagss,  as  they  are  easily  got  at  for 
all  cultural  operations,  space  is  saved,  and  the  fruit,  while 
freely  exposed  to  sun  and  air,  is  tolerably  secure  against 
wind.  They  form,  moreover,  neat  enclosures  for  the 
vegetable  quarters,  and,  provided  excess  of  growth  from 
the  centre  is  successfully  grappled  with,  they  are  pro- 
ductive in  soils  and  situations  which  are  suitable. 

10.  Plant  Houses. — These  include  all  those  structures 
which  are  more  intimately  associated  with  the  growth  of 
ornamental  plants  and  flowers,  and  comprise  conservatory, 
plant  stove,  greenhouse,  and  the  subsidiary  pits  and  frames. 
They  should  be  so  erected  as  to  present  the  smallest  extent 
of  opaque  surface  consistent  with  stability.  AVith  this 
object  in  view,  the  early  improvers  of  hot-house  archi- 
tecture substituted  metal  for  wood  in  the  construction  of 
the  roofs,  and  for  the  most  part  dispensed  with  back  walls; 
but  the  conducting  power  of  the  metal  caused  a  great 
irregularity  of  temperature,  which  it  was  found  diflicult  to 
control;  and,  notwithstanding  the  elegance  of  metallic 
houses,  this  circumstance,  together  with  their  greater  cost, 
and  some  doubt  as  to  their  durability,  has  induced  most 
recent  authorities  to  give  the  preference  to  wood.  The 
combination  of  the  two,  however,  as  in  the  Crystal  Palace 
at  Sydenham,  shows  clearly  that,  without  much  variation 
of  heat  or  loss  of  light,  any  extent  of  space  may  be  covered, 
and  houses  of  any  altitude  constructed. 

The  earliest  notice  we  have  of  such  structures  is  given 
Vnthe  Latin  writers  of  the  1st  century  (Mart.,  Epigr.,  viii. 
14  and  68)  ;  the  'ASmi'iSos  KrJTrot,  to  which  allusion  is  made 
by  various  Greek  authors,  have  no  claim  to  be  mentioned 
in  this  connexion.  Columella  (xi.  3,  51,  62)  and  Pliny 
(H.N.,  xix.  23)  both  refer  to  their  use  in  Italy  for  the 
cultivation  of  the  rarer  and  more  delicate  sorts  of  plants 
and  trees.  Seneca  has  given  us  a  description  of  the  applica- 
tion of  hot  water  for  securing  the  necessary  temperature. 
The  botanist  Jungermann  had  plant  houses  at  Altdorf  in 
Switzerland;  those  of  Loader,  a  London  merchant,  and 
the  conservatory  in  the  Apothecaries'  Botanic  Garden  at 
Chelsea,  were  the  first  structures  of  the  kind  erected  in 
British  gardens.  These  were,  however,  ill  adapted  for  the 
growth  of  plants,  as  they  consisted  of  little  else  than  a 
huge  chamber  of  masonry,  having  large  windows  in  front, 
with  the  roof  invariably  opaque.  The  next  step  was  taken 
when  it  became  fashionable  to  have  conservatories  attached 
to  mansions,  instead  of  having  them  in  the  pleasure 
grounds.  This  arrangement  brought  them  within  the 
province  of  architects,  and  for  nearly  a  century  utility  and 
fitness  for^the  cultivation  cf  plants  were  sacrificed,^  still 


13  often  the  case,  to  the  unity  of  architectural  expression 
between  the  conservatory  and  the  mansion. 

Plant  houses  must  be  as  far  as  possible  impervious  to 
wet  and  cold  air  from  the  exterior,  provision  at  the  sam? 
time  being  made  for  ventilation,  while  the  escape  of  warm 
air  from  the  interior  must  also  be  under  control.  The 
most  important  part  of  the  enclosing  material  is  necessarily 
glass.  But  as  the  rays  of  light,  even  in  passing  throngli 
transparent  glass,  lose  much  of  their  energy,  which  is  further 
weakened  in  proportion  to  the  distance  it  has  to  travel,  the 
nearer  the  plant  can  be  placed  to  the  glass  the  more  per^ 
fectly  will  its  functions  be  performed:  hence  the  import-' 
ance  of  constructing  the  roofs  at  such  an  angle  as  will  admit 
the  most  light,  especially  sunlight,  at  the  time  it  is  most 
required.  Plants  in  gla^s  houses  require  for  their  fuUesl 
development  more  solar  light  probably  than  even  oui 
best  hot-houses  transmit, — certainly  much  more  than  i* 
transmitted  through  the  roofs  of  houses  as  generallv  coui 
structed.i 

Plant  houses  should  be  constructed  of  the  best  Baltii 
pine  timber,  as  being  the  most  durable,  but  the  whole  of 
the  parts  should  be  kept  as  light  as  possible.  In  many, 
houses,  especially  those  where  ornament  is  of  no  conseJ 
quence,  the  rafters  are  now  omitted,  or  only  used  at  wido 
intervals,  somewhat  stouter  sash-bars  being  adopted,  and 


Fig.  4. — Lean-to  Vlant  House, 
stout  panes  of  glass,  8  to  12  inches  wide,  made  use  oP 
Such  houses  are  very  light;  being  also  very " close,  thej 
require  careful  ventilation.  The  glass  roof  is  commonly 
designed  so  as  to  form  a  uniform  plane  or  slope  from  back- 
to  front  in  lean-to  houses  (fig.  4),  and  from  centre  to  sides 
in  span-roofed  houses.  In  some  cases,  however,  the  roof 
sashes  are  fitted  up  on  the  ridge-and-furrow  principle 
invented  by  Sir  Joseph  Paston,  shown  in  fig.  5,  which 
represents  the  original  ridge-and-furrow  house  erected  by 
him  at  Chatsworth.  To  secure  the  greatest  possible 
influx  of  light,  some  scientific  horticulturists  recommend 
curvilinear  roofs  ;  but  the  superiority  of  these  is  largely 

'  Mr  Knight,  an  unquestionable  authority,  proposed  a  general  pitcli 
or  elevation  of  34°  for  the  latitude  of  London,  the  angle  at  which  tha 
rays  of  the  mid-day  sun  are  perpendicular  to  the  surface  on  the  20th  ol 
May  and  21st  of  July.  This  would  affoni  four  months,  from  the  20th 
of  April  to  the  21sl  of  August,  during  which  the  angle  of  incidence  a{ 
mid-day  would  not  at  any  time  amount  to  9°,  while  the  deviation  a* 
the  winter  solstice  would  be  43°,  anrl  the  lois  of  li;ht  from  reflexion 
would  he  little  more  than  ■^.  The  angle  of  4i>°  has  been  recom- 
mended as  a  pitch  extremely  suitable  for  early  vineries  and  pine  stoves, 
in  which  case  the  midsummer  deviation  would  bo  lii°,  and  the  loss  ^j, 
and  the  winter  deviation  30°,  the  loss  being  nearly  the  same.  Greater 
exactnes.s,  however,  has  been  songht  in  this  matter  than  is  at  all  neces- 
sary. The  reduction  of  the  opacity  of  the  roof  arising  from  the  breadth.' 
and  depth  of  rafters  and  astragals  i!<  of  much  more  consequence.  'The 
massive  rafters,  framed  sashes,  and  inferior  glaiis  inserted  in  snial) 
fragments„'with  numerous  overlaps  liable  to  be  choked  with  dirt,' 
intercept  a  large  proportion  of  the  solar  light  and  heat  in  onjlnsr; 
glas3_  houses,' 
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Fio.  5.T— Ridge-and-Furrow  Plant  House. 


due  to  Uie  absence  of  rafters,  wLich  may  also  Ijb  diapensea 
frith  in  plain  roofs.  Span  and  ridge-and-furrow  roofs,  the 
forms  now  mostly  preferred,  are  exceedingly  well  adapted 
for  the  admission  of  light,  especially  when  they  are  glazed 
\o  within  a  few 
inches  of  tho 
ground.  They 
can  be  made,  too, 
to  cover  in  any 
fextent  of  area 
without  sustain- 
ing walls.  In- 
deed, it  Las  been 
proposed  to  sup- 
l)ort  such  roofs 
to  a  great  extent 
upon  suspension 
principles,  the 
internal  columns 
of  support  being 
utilized  for  con- 
ducting the  rain-water  off  the  roof  to  underground  drains 
or  reservoirs.  The  lean-to  is  the  least  desirable  form, 
since  it  scarcely  admits  of  elegance  of  design,  but  it  is 
necessarily  adopted  in  some  cases. 

In  glazing,  the  greater  the  surface  of  glass,  and  the  less 
space  occupied  by  rafters  and  astragals  as  well  as  overlaps, 
tho  greater  the  admission  of  light.  Some  prefer  that  the 
sash-bars  should  be  grooved  instead  of  rebated,  and  this 
plan  exposes  less  putty  to  the  action  of  the  weather.  The 
simple  bedding  of  the  glass,  without  the  use  of  over 
putty,  seems  to  be  widely  approved ;  but  the  glass  may 
be  fixed  in  a  variety  of  other  ways,  some  of  which  arer 
patented.  In  Beard's  method  (a  very  good  one)  the  glass 
is  fixed  between  strips  of  felt,  the  covering  bar  being  held 
in  position  by  white  metal  nuts  tightly  screwed.  Good 
results  have  also  been  obtained  from  the  system  introduced 
and  improved  by  Rendle,  which  covers  all  the  framework  of 
the  roof,  so  that  the  timber  is  not  exposed  to  the  vicissi- 
tudes of  weather. 

The  Conservatory  is  often  built  in  connexion  with  the  mansion, 
60  as  to  be  entered  from  the  drawing-room  or  boudoir.  But  when 
so  situated  it  is  apt  to  suffer  from  the  shade  of  the  building,  and 
is  objectionable  on  account  of  admitting  damp  to  the  drawing- 
room.  Where  circumstances  will  admit,  it  is  better  to  place 
it  at  some  distance  from  the  house,  and  to  form  a  connexion  by 
means  of  a  glass  corridor.  In  oHer  that  the  conservatory  may  be 
kept  gay  with  flowers,  there  should  be  a  subsidiary  structure  to 
receive  the  plants  as  they  go  out  of  bloom.  The  conservatory  may 
also  witli  great  propriety  be  placed  in  the  flower  garden,  where  it 
may  occu]>y  an  elevated  terrace,  and  form  the  termination  of  one  of 
the  more  important  walks. 

Great  variety  of  design  is  admissible  in  the  conservatory,  but  it 
ought  always  to  be  adapted  to  the  style  of  the  mansion  of  which 
it  is  a  prominent  appendage.  Some  very  pleasing  examples  are 
to  be  met  with  which  have  the  form  of  a  parallelogram  with  a 
lightly  rounded  roof ;  others  of  appropriate  character  are  square  or 
nearly  so,  with  a  ridge-and-furrow  roof.  Whatever  the  form,  there 
must  be  light  in  abundance  ;  and  the  shade  both  of  buildings 
iind  of  trees  must  be  avoided.  A  southern  aspect,  or  one  varying  to 
louth-cast  or  south-west,  is  preferable  ;  if  these  aspects  cannot  be 
secured,  the  plants  selected  must  be  adapted  to  the  position.  Tho 
:entral  part  of  the  house  may  be  devoted  to  permanent  plants  ;  the 
side  tables  and  open  spaces  in  the  permanent  beds  should  be 
•eserved  for  the  temporary  plants. 

The  kind  of  plants  adapted  for  planting  out  in  conservatories 
ire  palms,  cycads,  diacsnas,  aralias,  luculias,  camellias,  &c.,  with 
fuchsias,  habrothamnus,  plumbago,  strong-growing  scarlet  pelar- 
goniums, ki.,  on  tlie  pillars,  and  tacsonias,  passitloras,  lapagerias, 
Stc,  on  the  roof. 

The  Grcailwuse  is  a  stracture  designed  for  the  growth  of  such 
exotic  plants  as  require  to  be  kept  during  winter  in  a  temperature 
considerably  above  the  freezing-point.  The  best  form  is  the  span- 
roofed,  a  single  span  being  better  even  than  a  series  of  spans  such 
as  form  the  ridge-and-furrow  roof.  For  plant  culture,  houses  at  a 
tomparatively  low  j.itcU  are  better  than  higher  ones  where  the 
lilants  have  to  stand  at  a  greater  distance  from  the  glass,  and 


Fio.  6. — Section  of  Greenhouse. 


therefore  in  greater  gloom.     Fig.  6  represents  a  form  of  hoasv 
adopted  by  a  most  successful  cultivator.   Air  B.   S.    VVillianis,  ol 
Holloway.     It  is  20  feet  wide  and  12  feet  high,  the  length  in  this 
case  being  50  feet,  but  of  course  any  other  convenient  length  coulJ 
be  adopted.    The  side  walls  are  surmounted  by  short  upright  se^hea 
which  open  out- 
wards   Dy    ma- 
chinery a,   and 
the  roof  is  pro- 
vided with  slid- 
ing upper  sashes 
for  top  ventila- 
tion.      In    the 
centre  is  a  two- 
tier     stage     for 
plants,    6     feet 
wide,     with     a 
pathway  on  each 
side  3  feet  wide, 
and  a  side  table 
4  feet  wide,  the 
side   tables   be- 
ing    flat,     and 
the  centre  sta^e 

having  the  middle  portion  one-third  of  the  width  elevated  1  foot 
above  the  rest,  so  as  to  lift  up  the  middle  row  of  plants  nearer  the 
light.  Span-roofed  houses  of  this  character  should  run  north  and 
south  so  as  to  secure  an  equalization  of  light,  and  should  be  wanned 
by  two  4-inch  hot-water  pipes  carried  under  the  side  tables  along 
each  side  and  across  each  end.  Where  it  is  de.^ired  to  cultivate  a 
large  number  of  plants,  it  is  much  better  to  increase  the  number 
of  such  houses  than  to  provide  larger  structures.  The  smaller 
houses  are  far  better  for  cultural  purposes,  while  the  plants  can  be 
classified,  and  the  little  details  of  management  more  conveniently 
attended  to.  Pelargoniums,  cinerarias,  calceolarias,  cyclamens, 
camellias,  heaths,  Australian  plants,  roses,  and  other  specialities 
might  thus  have  to  themselves  either  a  whole  house  or  part  of  a 
house,  the  conditions  of  which  could  then  be  more  accurately 
fitted  to  the  wants  of  the  inmates. 

The  lean-to  house  is  in  most  respects  inferior  to  tho  span-roofed ; 
one  of  the  latter  could  be  converted  into  two  of  the  former  of  oppo- 
site aspects  by  a  divisional  wall  along  the  centre.  Except  where 
space  does  not  permit  a  span-roofed  building  to  be  introdu'.d,  a 
lean-to  is  not  to  be  recommended ;  but  a  house  of  this  cl;  jS  may 
often  be  greatly  improved  by  adopting  a  half-span  or  hipped  roof 
(as  in  fig.  9),  that  is,  one  with  a  short  slope  behind  and  a  longer 
in  front. 

AVTiere  the  cultivation  of  large  specimens  of  heaths,  Australian 

Elants,  Indian  azaleas,  &c. ,  has  to  be  carried  on,  a  span-roofed 
ouse  of  greater  height  and  larger  dimensions  may  sometimes  prove 
useful ;  but  space  for  this  class  of  plants  may  generally  be  secured  in 
a  house  of  the  smaller  elevation,  simply  by  lowering  or  removing 
altogether  the  staging  erected  for  smaller  plants,  and  allowing  the 
larger  ones  to  stand  on  or  nearer  the  floor. 

The  Plant  Stove  differs  in  no  respect  from  the  greenhouse  except  pianf 
in  having  a  greater  extent  of  hot-water  pipes  for  the  purpose  of  «tsTa 
securing  a  greater  degree  of  heat,  although,  as  the  plants  in  stove 
houses  often  attain  a  larger  size,  and  many  of  them  require  a  tan 
bed  to  supply  them  with  bottom  heat,  a  somewhat  greater  elevation 
may  perhaps  be  occasionally  required  in  some  of  tho  houses.  For 
the  smaller  plants, 
and  for  all  choicer 
subjects,  the  smaller 
size  of  house  already, 
recommended  for 
greenhouses,  name- 
ly, 20  feet  wide  and 
12  feet  high,  with  a 
side  table  of  4  feet 
on  each  side,  a  path- 
way of  3  feet,  and  a 
central  stage  on  two 
levels  of  6  feet 
wide,  will  be  prefer- 
able, because  more  " 
easily  managed  as  to 
the  supply  of  heat 
and  moisture,  llr 
Williams's  plant 
stove  (fig.  7),  which 

is  a  very  good  model,  is  of  the  foregoing  dimensions  It  has,  how- 
ever, a  ditfercnt  arrangement  from  the  greenhouse  as  to  ventilatioiL 
It  will  be  seen  that  along  the  ridge  of  the  roof  a  raised  portion  or 
lantern  light  b,  b  is  introduced,  which  permits  of  the  fixing  of  two 
continuous  ventilators,  one  along  each  side,  for  the  egress  of  heated 
and  foul  air,  openings  a,  a  being  also  provided  in  the  side  walls 
opposite  the  hot-water  pipes  for  the  admission  of  pure  cold  airj 


Fio.  7.— Section  of  Plant  Stove. 
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Three  or  four  rows  of  pipes  will  lie  rcciuired  on  each  side,  according 
to  the  heat  proposed  to  be  maintained. 

In  their  interior  fittings  plant  stoves  requiro  more  care  than 
greenhouses,  which  are  much  drier,  and  in  which  consequently  the 
staging  does  not  so  soon  decay.  In  stoves  the  tables  should  always 
be  of  slate  or  stone,  and  the  supports  of  iron  ;  slate  is  now  most 
commonly  used.  This  should  be  covered  with  a  layer  of  2  or  3 
inches  of  some  coarse  gritty  material,  such  as  pounded  spar,  or  the 
shell  sand  obtained  on  the  sea-coast,  on  which  the  pots  are  to 
stand;  its  use  is  to  absorb  moisture  and  gradually  give  it  out  for 
the  benefit  of  the  plants.  The  pathways  should  be  paved,  or  made 
of  concrete  and  cement,  and  the  surface  should  be  gently  rounded 
so  that  the  water  required  for  evaporation  may  drain  to  the  sides 
while  the  centre  is  sufficiently  dry  to  walk  upon  ;  they  should  also 
have  brick  or  stone  edgings  to  prevent  the  water  so  applied  soak- 
ing away  at  the  sides  and  thus  being  wasted. 

The  greenhouses,  if  large  and  ornamental,  should  be  contiguous 
to   the  flower  garden  or  pleasure  ground;   but  if  of  the  simple 
character  employed  only  for  growing  decorative  plants,  it  is  better 
to  a-o-ociate  them  with  similar  houses  set  apart  for  other  purposes, 
In  an  enclosed  portion  of  the  grounds  contiguous  to  the  potting 
sheds   where  fuel  and  other  materials  required  can  be  conveniently 
•tored,  and  wliere  all  the  untidiness  of  the  workshops  may  be  , 
masked.     For  this  reason  it  is  a  very  convenient  plan  to  place  side  , 
by  side'  a  series  of  small  span-roofed  houses  for  growing  plants, 
where  they  can  be  connected  by  a  glazed  passage-way  at  the  back.   , 
The  glazed  way  may  be  utilized  for  the  cultivation  of  plants  re-  I 
quiring  less   light  than  others,  such  as    ferns,   camellias,  &c.  ;  it  ] 
chould  communicate  with  the  workmen's  offices,  which  are  com-  i 
monly   placed   on   the   north   side   of   the   garden    wall,    so   that  . 
pottin"  and  other  cultural  operations  may  be  carried  on  without  I 
creating  a  block  or  confusion  in  the  several  houses.     Wherever 
placed,  it  is  imperati\  e  that  all  plant  houses  should  have  a  free  and 
abundant  admission  of  light. 

11.  Fniit  Houses. — The  principal  of  these  are  the  vinerj-, 
pinery,  peach  house,  cucumber  and  melon  house,  and 
orchard  house.  These  or  a  portion  of  them,  especially  the 
vineries  and  peacheries,  are  frequently  brought  together 
into  a  range  along  the  principal  interior  or  south  wall  of 
the  garden,  where  they  are  well  exposed  to  sun  and  light, 
an  ornamental  plant  house  being  sometimes  introduced  into 
the  centre  of  the  range  in  order  to  give  effect  to  the  outline 
of  the  buildings.  When  thus  associated,  the  houses  are 
usually  of  the  lean-to  class,  which  have  the  advantage  of 
being  more  easily  warmed  and  kept  warm  than  buildings 
having  glass  on  both  sides,  a  matter  of  great  importance 
for  forcing  purposes. 

The  Vinery  is  a  house  devoted  to  the  culture  of  the  grape-vine, 
which  is  by  far  the  most  important  exotic  fruit  cultivated  in 
Enclish  gardens.  When  forming  part  of  a  range  a  vinery  would  in 
most  cases  be  a  lean-to  structure,  with  a  sharp  pitch  (45  -50  )  if 

intended  for  early 
forcing,  and  a  flatter 
roof  (40°)  with  longer 
rafters  if  designed 
for  the  main  or  late 
crops.  Mr  A.  F. 
Barron,  a  recognized 
authority  on  grape 
gro^^  ing,  recommends 
in  the  Florist  ar\d 
Pomologist  (J879,  p. 
37)   three  cla.sses  of 


ventilation  being  provided  for  by  small  lifting  sashes  against  the 
back  wall,  and  by  the  upright  front  sashes  being  hung  on  a  pivot 
so  as  to  swing  outwards  on  the  lower  side.  The  necessary  heat  ia 
provided  by  four  4-inch  hot-water  pipes,  which  would  perhaps  b« 
best  placed  if  all  laid  side  by  side,  while  the  vines  are  planted  in 
front,  and  trained  up- 
wards under  the  roof.  A 
second  set  of  vines  maybe 
planted  against  the  back 
wall,  and  will  thrive  there 
until  the  shade  of  the 
roof  becomes  too  dense. 
(2)  The  hippcd-roofcd  or 
three-quarter  span  (fig. 
9)  is  a  combination  of 
the  lean-to  and  the  span- 
roofed,  uniting  to  a  great 
degree  the  advantages  of 
both,  being  warmer  than 
the  span  and  lighter  than 
the  lean-to.    The  heating 

and  ventilating  arrange-         ^, , ,    ^„      "    , ,      , ,     ^, .  ;' 

ments  are  much  the  same  j.jg_  O.-lIipped-Roofcd  Vinery, 

as   in  the   lean-to,  only 

the  top  sashes  which  open  arc  on  the  back  slope,  and  tlierefore 
do  not  interfere  so  much  with  the  vines  on  the  front  slope. 
In  both  this  and  the  lean-to  the  aspect  should  be  as  nrarly  due 
south  as  possible.  Houses  of  this  form  are  excellent  for  gene- 
ral purposes,  and  they  are  well  adapted  both  for  muscats, 
whicli  require  a  high  temperature,  and  for  late-keeping  grapea. 
(3)  The  span-roqf'.d  (fig.   10),  the  -lost  elegant  and  ornamental 


FiQ.  8.— Lean-to  Vinery, 
vineries,  namely,  early  for  the  production  of  early  or  forced  grapes, 
qeTural-crop  for  all  unhcated  grape  houses,  and  late  for  producing  and 
keening  grapes  till  late  in  the  season,  each  requiring  itsow-n  special 
arrangements.  The  following  are  the  three  forms  of  houses  re- 
commended by  him.  (1)  The  han-to  (fig.  8)  is  the  simplest  form, 
often  erected  against  some  existing  wall,  and  the  best  for  early 
forcing,  being  warmer  on  account  of  the  shelter  afforded  by  the 
back  wklL     In  this  house  the  principal  part  of  th.  roof  i«  a  fixture. 


Fiu.  10. — Scan-Koofed  Vinery. 

fofm,  is  especially  adapted  for  isolated  positions  ;  indeed,  uo  other 
form  affords  so  much  roof  space  for  the  development  of  the  vines. 
The  amount  of  light  admitted  being  very  great,  these  houses 
answer  well  for  general  purposes  and  for  the  main  crop.  The  large 
amount  of  glass  or  cooling  surface,  however,  makes  it  move  difficult 
to  keep  up  a  high  and  regular  temperature  in  them,  and  from  thi? 
cause  they  are  not  so  well  adapted  for  very  early  or  very  late  crops. 
They  are  best,  nevertheless,  when  grapes  and  ornamental  plants  are 
grown  in  the  same  house,  except,  indeed,  in  very  wet  and  cold 

districts,  where,  in  consequence  of  its  greater  warmth,  the  Iean-t« 

is  to  be  preferred. 

The  Pinery  is  a  house  devoted  to  the  cultivation  of  the  pine 

apple.     The  pineries  or  pine  stoves  of  former  times  were  generall 

large  lofty  structures  of  the  lean-to  vinery  fashion,  and  heateu 

by  smoke  flues  ;  but  these 

were  superseded   by  build- 
ings of  more  compact  form, 

such  as   that    of  Baldwin, 

a  noted  pine  grower  of  his 

day,  in  which  the  low  roof 

was   hipped,    the    short   or 

northern     slope    being    of 

slate,  and  the  glazed  sashes 

being  fixtures.     These  were 

ogain  improved  by  the  sub- 
stitution of  glass  for  slate  in 

the  back  slope,  and  of  hot- 


Fio.  11.— Section  of  Pinery. 


water  pipes  for  smoke  flues  as  the  heating  medium,  openings  (AJing 
provided  at  back  and  front,  as  at  a.  a  (fig.  11),  for  ventilation^ 
Such  houses  as  these  are  low,  and  therefore  are  mnro  cconoroi- 
cally  kept  at  the  high  temperature  necessary  for  piiic  growing. 
The  best  form  of  pinery  is  a  low  structure  of  this  kind  but  some, 
what  wider,  so  as  to  permit  of  the  utilization  of  the  front  and  back 
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•I»acc3  for  general  forcing  purposes  (fig  1'2).  Such  a  house  nught  be 
14  feet  wide,  consisting  of  a  plunging  bed  for  bottom  heat  8  feet 
wide,  a  back  path  of  2  feet  provided  with  a  ebelf  for  strawberries 
near  the  glass,  a  front  path  of  2  feet,  and  between  that  and  the 
front  wall  a  stjigo  for  pots,  which  might  be  used  for  forcing  French 
beans,  and  which  should  be  on  the  same  level  as  the  front  curb 
of  the  centre  pit,  and  about  2J  feet  from  the  glass.  The  height 
of  the  back  wall  should  be  15  feet  The  house  should  be  heated 
by  three  or  four  hot-water  pipes  placed  beneath  the  front  stage, 
Md  two  placed  close  to  the  wall  in  the  back  path ;    and  the 


Fio.  12. — Modem  Pinery. 


necessary  bottom  heat  should  be  provided  by  fermenting  tan  or 
leaves,  or  Vr  hot- water  pipes  or  a  hot-water  tank  placed  beneath 
the  plunging  bed.  Ventilators  should  be  fi.xed  at  short  intervals 
in  the  front  wall  beneath  the  stage  and  opposite  the  heating  pipes  ; 
and  the  alternate  upper  sashes  should  be  made  to  open,  or  cor- 
responding ventilators  close  to  the  top  of  the  back  wall  should  be 
provided. 

If  the  stock  of  pine  plants  is  not  extensive,  certain  and  abund- 
ant crops  of  fruit  cannot  be  expected ;  and  it  is  therefore  necessary 
to  have  not  only  fruiting  pineries  but  pineries  for  succession  plants. 
These  are  generally  called  pine  pits,  and  differ  little  from  the  pits 
used  for  accommodating  other  tender  plants.  Two  or  three  succes- 
sion pits  are  required  to  provide  a  stock  of  plants  to  keep  the 
fruiting-houso  filled.  Low-roofed  pita  are  to  be  preferred,  not 
only  ou  account  of  their  appearance,  but  because  the  pine  can 
only  be  cultivated  in  its  highest  state  of  perfection  when  grown  in 
pits  just  sufficieut  for  the  full  development  of  the  foliage  and 
crown  of  the  fruit.  These  pits,  if  span-roofed,  should  be  provided 
with  a  central  path  under  the  ridge,  just  high  enough  for  a  work- 
man to  stand  upright,  and  a  plunging-pit  on  each  side  ;  but  any 
ordinary  well-constructed  pit  will  answer  the  purpose  if  sufficiently 
heated. 

The  Peach  House  is  a  structure  in  which  the  ripening  of  the 
fruit  is  accelerated  by  the  judicious  employment  of  artificial  heat. 
For  early  forcing,  as  in  vineries,  the  lean-to  form  is  to  be  preferred, 
and  the  house  may  have  a  tolerably  sharp  pitch.  A  width  of  7  or 
8  foot,  with  the  glass  slope  continued  down  to  within  a  foot  or 
two  of  the  ground,  and  without  any  upright  front  sashes,  will  be 
Buitablo  for  such  a  house,  which  may  also  be  conveniently  divided 
into  compartments  of  from  30  to  50  feet  in  length  according  to 
the  extent  of  the  building,  small  houses  being  preferable  to  larger 
ones.  As  a  very  high  temperature  is  not  required,  two  or  three  pipes 
running  the  whole  length  of  the  house  will  suffice.  The  front 
wall  should  be  built  on  piers  and  arches  to  allow  the  roots  to  pass  out- 
wards into  a  prepared  border,  the  trees  being  planted  just  within 
the  house.     Abundant  means  of  ventilation  should  be  provided. 

For  more  general  purposes  the  house  represented  in  fig.  13  will 
be  found  more  useful.  One  set  of  trees  is  planted  near  the  front, 
and  trained  to  an  arched  trellis  b.  Another  set  is  planted  at  the 
back,  and  trained  on  a  tvcUis  e,  \Yhich  is  nearly  upright,  and  leans 
against  the  back  wall ;  or  the  back  wall  itself  may  be  used  for 
traiiiin".  There  are  no  upright  front  sashes,  but  to  facilitate 
ventilation  there  are  ventilators  d  in  the  front  wall,  and  the  upper 
roof  sashes  are  made  to  move  up  and  down  for  the  same  object. 
Two  or  three  hot-water  pipes  are  placed  near  the  front  wall.  The 
back  wall  is  usually  planted  with  dwarf  and  standard  trees  alter- 
nately, the  latter  being  temporary,  and  intended  to  furnish  the 
upper  part  o'tlio  trellis,  while  the  permanent  dwarfs  are  gradually 
filling  up  tlio  trellis  from  below.  In  any  case  the  front  trellis 
diould  stoji  conveniently  short  of  the  top  of  the  sashes  if  there 
are  trees  against  the  back  wall,  in  order  to  admit  light  to  them. 
They  wci  1<T  also  be  better  carried  up  nearly  parallel  to  the  roof, 
and  at  alout  1  foot  distant  from  it,  supposing  there  were  uo  trees 
Ct  the  b.nrk. 

•A  simu-rooipd  house,  being  lighter  than  a  loan-to,  would  be  so 


much  the  better  for  peach  culture,  especially  for  the  crop  grown 
just  in  anticipation  of  those  frcm  the  open  walls,  since  a  high 
temperature  is  not  required.  A  low  span,  with  dwarf  side  walla, 
and  a  lantern  ventilator  along  the  ridge,  the  height  in  the 
centre  being  9  feet,  would 
be  very  well  adapted  for 
the  purpose.  The  trees 
should  be  planted  inside 
and  trained  up  towards  the 
ridge  on  a  trellis  about 
a  foot  from  the  glass,  tlio 
walls  being  arched  to  per- 
mit the  egress  of  the  roots. 
A  trellis  path  should  run 
along  the  centre,  and  mov- 
able pieces  of  trellis  should 


Flo.  13.— Peach  House. 

be  provided  to  prevent  trampling  on  the  soil  while  dressing  and 
tying  in  the  young  wood. 

The  Cucumber  and  Melon  House. — Wherever  a  continuous  suprly  Cocuibj 
of  cucumbers  and  a  considerable  number  of  melons  are  required,  it  ber  and 
is  found  most  convenient  to  grow  them  in  houses,  the  attention  melon 
required  and  the  risk  of  failures  being  much  less  than  when  hot-  house, 
beds  and  pits  heated  by  fermenting  materials  are  employed.      The 
best  form  of  house  is  a  narrow  span  (fig.   14),  on  account  of  the 
much  greater  amount  of  light  which  it  admits.     The  width  should 
be  12  feet,  the  height  about  10  feet,  and  the  length  divided  into 
short  portions  so  as  to  be  worked  in  succession ;  a  60-fect  houso 
divided  into  three  20-feet  portions  would  bo  found  very  useful,  as 


Fia.  14. — Span-Koofed  Cucumber  House. 

one  or  more  could  be  talcen  for  either  crop  according  to  the  demand. 
The  inside  arrangements  should  include  a  pathway  o  of  3  feet  iu 
the  centre,  two  beds  h,  b  provided  Avith  hot-water  pipes  c,  c  or  hot- 
water  tank  for  bottom  heat,  two  pipes  d,  d  on  each  side  for  wann- 
ing the  atmosphere,  a  lantern  ventilator  e  at  the  ridge,  and  open- 
ings in  the  wall/  beneath  the  beds  to  admit  fresh  air,  and  a  trellis 
g  for  training  the  plants,  fixed  at  12  or  18  inches  from  the  roof. 

Where  the  house  is  built  against  a  wall,  the  hipped  form  of 
roof  is  to  be  preferred,  as  it  will  admit  more  liglit,  and  also 
allows  more  space  for  the  cucumber  or  melon  vines.  Fig.  16. 
from  Moore's  Treatise  on  the  Cucumber,  shows  siuli  a  structure, 
in  which  b  b  the  pathway,  e  front  ventilator,  d  buck  ventilutor, 
c  hot-water  pipes,  and  /  tank  for  bottom  he.at.  The  cold  air 
admitted  at  c  enters  a  chamber  g  ;  thence  it  passes  into  the  spacs 
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ft  over  the  water  in  the  tank,  and  is  admitted  through  a  tube  m, 
Thich  passes  up  through  the  bed  of  soil,  into  the  house  near  the 
front ;  similar  tubes  «,  inserted  at  intervals  along  the  front  of  the 
|bed,  are  intended  for  supplying  water  amongst  the  rubble,  to  keep 
'the  soil  about  the  roots  constantly 
moistened. 

Pi;3  and  frames  of  various  kinds 
are  also  frequently  used  for  the 
cultivation  of  cucumbers  and  melons, 
OS  well  as  hot  beds  covered  by 
ordinary  garden  frames.  In  theso 
cases  the  first  supply  of  heat  is 
derived  from  the  hot  bed 
within  the  pit  (fig. 
17,  a),  which  is  all 
the  better  for  having 
«  layer  or  two  of 
faggot- wood  worked 
into  it  to  facilitate 
the  distribution  of  the 
heat  from  the  linings 
later  on.  •  When  the 
heat  -  of  the  .  original 
bed  subsides,-  linings 
of  fermenting "  dung 
b,  b  must  be  added, 
ind  •  these  ■  must  ■  bo 
kept  active  •  by  ■  oc- 
casional turnings  and 
the  addition  of  fresh 
material  as  '  often  as 
tecjuired.  Figs.  16  <  and  17  show  different  forms  of  pite  of 
this  character.  •  It  is,  however,  a  vast  improvement  upon  the  old 
system  to  effect  both  top  and  bot- 
tom heating  by-  hot-water  pipes 
(fig.  16,  a,  a),  in  which  case  the 
width  of  the  pits  may  be  increased 
by  at  least  2  feet.  Where  there 
is  much  forcing  carried  on,'  the 
judicious  arrangement  of  the  seve- 
ral structures,  permitting  of  their 
being  worked  from  one  boiler, 
should  be  carefully  seen  to. 

Orchard  Houses  are  the  inven- 
tion of  the  •  late  Mr  Kivers  of 
Sawbridgeworth.     In  all  the  more 

fenial  portions  of  England  and 
Gotland  they  may  be  used  without  fire-heat,  and  chiefly  for 
potted  fruit  trees  ;  and  if  the  trees  are  well  managed,  a  very  large 
quantity  and  variety  of  fruit  can  be  produced,  of  excellent  if  not 
first-rate  quality.    These  houses  will  be  found  useful  adjuncts  to 


Fio.  15.' — Moore's  Cucumber  House. 


16. — Cucumber  Pit  heated 
by  Hot  Water. 


'       ' 
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Fio.  17. — Cucumber  Pit  heated  by  Fermenting  Dung, 

other  structures  oven  in  large  gardens,  while  they  are  of  the  utmost 
value  to  amateurs,  who  would  otherwise  be  dependent  on  outdoor 
crops.  They  are,  moreover,  exceedingly  economical,  and  may  be 
turned  to  a  variety  of  uses,  being  just  as  suitable  for  the  growth 
of  half-hardy  flowers  as  for  our  less  hardy  fruits.  For  fruit  trees 
the  orchard  houses  are  of  most  value  in  spring,  not  to  excite  but 
to  protect  the  blossom  buds,  and  in  autumn  to  assist  in  ripening 
botn  fruit  and  wood.  While  peaches,  nectarines,  and  apricots  are 
the  permanent  occupauts  of  the  house,  except  in  late  autumn, 
when  they  may  be  sot  out  of  doors,  plums,  pears,  and  apples  may 
all  by  this  means  be  assisted  to  produce  good  crops.  During 
ivinter  and  spring  (when  they  sliould  be  kept  cool)  the  trees  may 
bo  stored  as  closely  as  possible,  and  in  this  state  they  m.iy  remain 
nntil  after  blooming  is  over  and  the  fruits  are  set,  when  the  hardier 
kinds  should  be'gradually  drawn  out  and  hardened  in  sheltered 
spots,  and  eventually  plunged  in  the  open  garden  to  swell  their 
fruits,  this  thinning  out  affording  room  for  the  tenderer  kinds. 

The  orchard  house  may  be  of  the  'can-to  form  or  a  span  ;  but 
the  latter  is  much  to  be  preferred.  Fig.  18  is  a  sketch  cf  Mr 
Bivers's  small  sivin-roofed  orchard  house,  which  is  built  of    ood 


and  glass.     Two  rows,  14  feet  apart,  of  oak  posts  a,  a,  5  by  3 

inches  and  9  feet  long,  or  of  deal  posts  set  in  cast-iron  sockets, 

are  firmly  fixed  3  feet  in  the  ground  and  6  feet  apart.     On  each 

of  these  should  he  firmly  nailed  the  plate  i,  4  inches  by  3,  to 

receive  the  ends  of  the  rafters  c,  c,  which  should  bo  8  feet  long 

and  3  inches  by  li.     The  ridge  board  d  should  be  3  inches  by  ], 

to  which  the  upper  ends  of  the  rafters,  after  being  sloped,  should 

be  nailed.     At  the  lower  end  a  drip  board,  5  inches  by  1,  placed 

sloping  to  receive  the  lower  ends  of  the  glass,   must  be  fixed 

on   the  plate  the 

full  length  of  the 

house  ;  and  on  tho 

ridge  board  a  small 

ledge     must     be 

nailed      for     the 

upper  ends  of  the 

glass  panes  to  rest 

upon."      On     the 

upper  edge  of  the 

ridge  board  a  cap, 

3    inches    by    1, 

shaped    thus     A, 

should  be  nailed, 

to  shoot   off   the 

water  and  prevent 

its  entrance  at  the 

ridge.     The  sides 

t  are  boarded,  and 

the  roof  is  of  21  oz.    j-jo.  18.-Rivers-s  Span-Eoofed  Orchard  House, 
glass,   the  rafters 

(stout  sash-bars)  being  20  inches  apart,  and  the  panes  15  inchea 
long,  set  end  to  end  in  glazing.  Under  the  glass  g  on  each  side 
is  a  ventilating  shutter  A,  J  inch  broad  and  1  foot  wide,  hinged  and 
opening  downwards.  The  roof  is  stayrd  by  irons  screwed  to  every 
fourth  rafter.  The  angular  space  over  the  door  forms  a  ventilotor.l 
A  house  of  this  form  should  have  a  central  path  e,  the  two  beds 
or  spaces  on  each  side  /,/  accommodating  tTie  fruit  trees  eithpr| 
planted  out  or  grown  in  pots.  These  beds  may  be  raised  above  tho 
path  if  used  for  dwarf  trees. 

As  a  larger  house,  one  of  24  feet  width  (fig.  19)  might  b« 
recommended.  The  oak  posts  or  deal  posts  in  sockets,  6  inches  by 
4,  must  be  set  in  two  rows  a,  a,  24  feet  asunder,  6  feet  apart  in  the 
rows,  and  the  plates,  rafters,  ridge  board,  and  drip  board  should  be  as 
described  above.  The  apex  of  the  ridge  d  should  be  12  feet  from  the 
surface.  The  roof  itself  c  is  supported  and  steadied  by  two  rows  of 
iron  pillars  k  connected  by  tie  rods,  and  glazed  with  21  oz.  glass, 

d 


Fio.  19. — Orchard  House  with  Raised  Beds, 
the  rafters  being  20  inches  apart.  The  sides  and  ends  are  boardcil, 
and  provided  with  hinged  ventilators  as  in  the  smaller  house.  The 
floor  may  be  level  with  the  ground,  and  with  a  central  path  oi 
two  side  paths  e,  e.  For  dwaifer  and  more  bushy  plants,  and  foi 
general  purposes,  the  beds  miy  be  slightly  raised,  as/, /,  /in  fig. 
19.  When  the  trees  are  planted  out  the  raised  beds  would  b< 
objectionable  as  diminishing  the  available  height,  but  for  potted 
plants  they  are  an  advantage,  raising  the  trees  nearer  to  the  light. 

In  the  north  of  England,  and  in  all  moist  and  cold  districts  oi 
Scotland  or  Ireland,  jfr  Rivers  recommends  the  introduction  of  a 
hot-water  pipe  or  two  into  houses  in  which  peaches,  nectarines,  and 
apricots  are  to  be  grown,  not  to  force  them,  but  to  ensure  tho 
ripening  of  both  wood  and  fruit. 

12.  Pits  and  Frames. — These  are  used  botn  for  the 
summer  growth  and  winter  protection  of  various  kinds  ol 
ornamental  plants,  for  the  growth  of  such  fruits  as  cucum- 
bers, melons,  and  strawberries,  and  for  the  forcing  of  vege 
tables.  When  heat  is  required,  it  is  sometimes  suppliec 
by  means  of   fermenting  dung,  or  dun;;  and  leaves,    oj 
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tanner's  bark,  but  it  is  much  more  economically  proviaed, 
on  the  score  of  labour  at  least,  by  hot-water  pipes.  Pits 
bf  many  dill'erent  forms  have  been  designed,  but  it  may 
be  sufScient  hero  to  describe  one  or  two  which  can  be 
recommended  for  general  purposes. 

Fis-  20  represents  a  simple  and  useful  fonn  of  pit  designed  for 
the  Chiswick  garden  by  Mr  Sili»horpe,  and  published  by  Sir  R. 
Thompson  {Gardener's  Assistant,  -199).  It  is  7  feet  wide,  the  front 
wall  2  feet  high,  the  b.ick  wall  3i  feet.  The  walls  are  one  brick 
thick,  or  ill  inches,  with  a  4-inch  pier  a  at  every  third  rafter,  tho 
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Fio.  20.— Sibthorpe's  Plant  Pit. 
foundations  being  respectively  9  and  14  inches.  Tho  wall  plates 
both  at  front  and  back  project  so  as  to  allow  tho  drip  to  fall  clear 
of  the  walls  ;  and  fillets  of  wood  fi.\ed  to  their  under  surfaces  and 
close  up  to  the  wall  on  each  side  serve  to  maintain  both  the  wall 
plate  and  top  of  the  wall  steadily  in  their  positions.  _  Such  a  pit 
used  for  cucumbers  or  melons  might  be  excavated  slightly  below 
the  ground  level  to  admit  of  bottom  heat  being  supplied  by  a  bed 
of  fermenting  dung,  over  which  the  soil  slioulJ  be  placed  in  the 
usual  w.iy,  bringing  the  plants  up  near  to  the  glass;  or  the  bottom 
heat  might  be  supplied  by  the  tank  system  of  heating  or  by  hot- 
water  iiipes.  For  small  store  plants  of  any  kind  the  interior  miglit 
be  filled  up  with  any  porous  materials,  finishing  olV  with  a  surface 
of  fine  coal-ashes  at  a  suitable  height,  or  larger  plants  might  bo 
accommodated  by  using  it  as  sliown,  without  any  filling  up.  Heat 
can  easily  bo  supplied  by  one  or  two  4-inch  jiipcs,  front  and  back, 
according  to  the  temperature  rc<iuired  ;  but  if  fermenting  material 
be  used  for  this  purpose,  tho  lower  portion  of  the  walls,  as  far  up 
as  will  be  covered  by  the  interior  filling,  should  be  pigeon-holed. 

An  excellent  pit  for  wintering  bedding-out  plants  or  young 
greenhouse  stock  ia  shown  at  fig.  21  ,lt  is  built  upon  tho  pigeon- 
hole pimciple  as 
high  as  the  ground 
level  a,  a,  and 
ibovo  that  in  9\ 
inch  brickwork.! 
At  a  distance  of 
9  inches  retaining 
svalls  b,  6 are  built 
ap  to  the  ground 
level,  and  tho 
jpaccs between  tho 
two  are  covered  by 
thick  boarding, 
ivhich  is  to  bo 
(hut  down  as 
ihoH-n      at    c   iu  ''3-  ^' 

;old  weather  to  exclude  frost,  and  opened  as  shown  at  d  in  mild 
veather  to  iiromote  a  free  circulation  of  air  through  the  pit.  The 
lieight  of  the  pit  might  be  reduced  according  to  the  size  of  the 
Mants ;  and,  to  secure  tho  interior  against  frost,  a  flow  and  return 
>ot-water  pi[te  e  should  pass  along  beneath  tho  staining,   which 


-Ventilated  Plant  Pit. 


Fro.  22.— Hot-Bed  Three-Light  Frame, 
should  be  a  strong  wooden  trellis  supported  by  projections  in  the 
brickwork.  The  water  which  dr.cins  from  the  plants  or  is  spilt  in 
R'atering  would  fall  on  tho  bottom,  which  should  be  made  porous 
to  carry  it  away.  For  many  plants  this  under  current  of  ventila- 
tion voald  be  exceedingly  beneficial,  especially  when  cold  winds 


[pits   and   FRAlIEgi 

prevented  the  sashes  from  being  opened.  A  pit  of  this  chapicteJ 
may  be  sunk  into  the  ground  deeper  than  is  indicated  iu  the  figurt 
if  the  subsoil  is  dry  and  gravelly,  but  in  the  case  of  a  damp  subsoil 
it  should  rather  be  more  elevated,  as  tho  soil  could  easily  be  sloiicd 
up  to  meet  tho  retaining  wall. 

For  ail  useful  purposes  these  two  forms  oi  pits  will  sufhco,  but 
there  will  always  be  found  occupation  for  sonic  of  the  common  hot- 
bed frames  (fi".  22).  They  should  be  made  of  the  best  red  deal,  IJ 
inch  thick.  A  convenient  size  is  C  feet  wide,  24  inches  high  at  th« 
back  and  15  in  front;  and  they  are  usually  12  feet  long,  which 
makes  three  lights  and  sashes,  though  they  can  be  made  with  two 
lights  or  one  light  for  particular  purposes,  iudccd,  a  ono-UgU| 
frame  (fig.  23)  is  often  found  very 
convenient  for  many  purposes. 
Tho  lights  should  be  2  inches 
thick,  ond  glazed  with  21  cz. 
sheet  glass,  in  broad  panes  four 
or  five  to  the  breadth  of  a  light, 
and  of  a  length  which  will  work 
in  conveniently  and  economi- 
cally, very  long  panes  being  un- 
desirable from  tlic  havoc  caused 


Fio.  23.— One-Light  Frainej 


by  accidents,  and  very  short  ones  being  objectionable  as  mulliplj 
ing  tho  chances  of  drip  ;  panes  of  from  6  or  8  to  12  inches  long  «n 
of  convenient  size  for  garden  lights  of  this  character.  In  all  gardcM 
the  frames  and  lights  should  bo  of  oue  size  bo  as  to  be  interchange' 
able,  and  a  good  supply  of  extra  lights  (sashes)  may  always  be  tiiri^d 
to  good  account  for  various  purposes. 
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Fio.  24. — Span-Roof  Frame. 

tJouIton  anu  Paul's  span-roof  garden  frame  (fig.  24)  may  under 
some  circumstances  be  useful  as  a  substitute  for  the  three-lighk 
frame.  !t  is  adapted  for  storing  plants  iu  winter,  for  nursing 
small  plants  iu  summer,  and  for  the  culture  of  melons  and  otlior 
crops  requiring  glass  shelter.  These  frames  are  made  11  inches 
higli  iu  front,  22  at  the  back,  and  32  at  the  ridge,  with  ends  of 
li-inch  red  deal;  the  sashes,  which  are  2  inches  thick,  open  by 
gearing,  the  front  and  back  separately.  The  lights  arc  hinged  aei 
that  tliey  can  be  turned  completely  back  when  necessary.  Thi« 
more  direct  and  ready  access  to  the  plants  within  is  ona  of  tha 
principal  recommendations  of  this  form  of  pit. 

13.   Mushroom  //ows?. -.^Mushrooms  may  be  groTTn  in  H«<>- 
sheds  and  cellars,  or  even  in  protected  ridges  in  the  opeu  "x""' 
ground,  but  a  special  structure 
is  usually  devoted  to  them.     Ai 
lean-to  against  the  north  side  oi 
the  garden  wall  will  be  found 
suitable     for     the 
purpose,  though  a 
span-roofed     form 
may  also  be  adopt- 
ed,    especially     if 
the  building  stands 
apart. 

The  internal  ar- 
raug?raeut  of  a  lean- 
to  mushroom  house 
is  shown  in  fig.  25. 
The  length  may  vary 
from  30  feet  to  CO 
feet ;  a  convenient 
width  is  10  feet, 
which  admits  of  a  3.^ 
feet  central  path,  and 
beds  3  feet  wi'l" 
on  each  side.  Tli- 
shelves  sh-uld  be 
slate  o,  n,  supported 
by  iron  uprights  I,  b, 

each    half   having  a       ,o  ,  ^ 

front  ledge  of  bricks  — — — ^-_^— 

set  on  edae  in  cement  ^'°'  -5. — Lean-to  Mushroom  House* 

f,  c.  Tho  slabs  of  siato  lonmng  the  shelves  should  not  be  too 
closely  fitted,  as  a  small  interval  will  prevent  the  accumulation 
of  u   isturo  at  tho  bottom  of  the  bed.     They  may  be  supported 
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by  iron  standards  or  brick  piers,  bai-k  and  front,  bearing  up  a  flat 
bar  of  iron  on  which  the  slates  may  rest ;  the  use  of  the  bar  will 
give  wider  intervals  between  the  supports,  which  will  be  found 
conveni'int  for  filling  and  emptying  the  beds.  The  roof  may  be 
tiled  or  slated  ;  but,  to  prevent  the  injurious  influence  of  hot  sun, 
there  should  be  an  inner  roof  or  ceiling  d,  the  space  between  which 
ond  tjie  outer  roof  e  should  be  packed  with  sawdust.  A  hot-water 
pipe  /  should  run  along  both  sides  of  the  pathway,  close  to  the 
front  ledge  of  the  lowest  beds.  The  different  shelves  can  be  planted 
in  succession  ;  and  the  lower  ones,  especially  those  on  the  floor 
level,  as  being  most  convenient,  can  be  utilized  for  forcing  sea-kale 
and  rhubarb. 

Another  style  of  house  which  answers  remarkably  well  may  bo 
formed  by  an  arch  of  brickwork,  mating  a  kind  of  tunnel,  or  by  a 
semi-arch  projected  against  a  brick  wall  or  against  the  side  of  a 
bank  (6g.  26).     In  either  case  the  arch  d  should  be  covered  with 
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Fio.  26. — Semi-Arch  Mushroom  House. 

a  thick  bank  of  earth  e,  and  planted  with  spreading  snntbs  to  keep 
it  cool  and  shaded.  The  size  of  the  beds  and  the  fitting  up  may  be 
exactly  the  same  as  in  fig.  25  already  described,  except  that  on  one 
side  the  available  height  will  be  necessarily  less. 

14.  Fruit  Roum. — In  many  gardens  a  portion  of  the 
shed  accommodation  behind  the  ranges  of  glass-houses  is 
made  to  do  sefvice  as  a  fruit  room,  but  it  is  sometimes 
diflBcult  to  secure  in  this  way  the  conditions  favourable 
lot  the  conservation  of  fruit  The  main  requisites  are 
coolness  and  a  steady  uniform  temperature,  combined  with 
darkness  and  moderate  but  not  excessive  dryness.  A  dry 
cool  cellar  makes  an  excellent  fruit  room. 

One  of  the  most  successful  examples  of  a  fruit  room  is  that  of 
Jlr  Moorman  of  Clapham,  described  by  Mr  Robert  Thompson  in 
the  Journal  of  the  Borlicultural  Society  (vi.  110),  of  which  figs.  27 
•nd  28  represent  a  plan  nnd  section.     The  building  in  this  case 


Flo.  27. — Moorman's  Fruit  Room  (plan). 

was  not  specially  er(!cted  for  a  fruit  room,  having  been  originally 
a  loft  over  a  coach-house.  The  walls  have  an  inner  lining  of  board 
enclosing  a  cavity,  which  is  p  obably  one  cause  of  the  efficiency  of 
the  apartment,  since  the  wood  lining  and  the  cavity  containing  air 
both  act  as  slow  conductors  of  heat.     The  ceiling  on  the  north  side 


IS  double,  which  also  conduces  to  the  same  end.  There  U  a  swine 
window  6,  opened  a  btlle  occasionally,  but  always  covered  with! 
roller  bind  so  as  to  shut  out  li^ht,  and  there  is  a  small  stove  f. 
but  seldom  used,  and  neVer  for  the  sake  of  warming  the  air,  unlesi 
the  temperature  is  below  freezing  ;  if  damp  is  observed  a  littU 
fire  IS  lighted  on  a  dry  day,  and  this  with  Teutilation  soon  diasi- 


Fio.  28. — Moorman's  Fruit  Room  (section). 

pates  it  The  fruit  shelves  rf,  d  are  made  with  battens  \\  inch 
mde  and  IJ  inch  apart,  with  a  layer  of  clean  straw  placed  across 
them,  and  on  this  the  fruit  is  laid  out  singlv.  The  shelves  are 
enclosed  by  a  partition  of  open  work  e,  e,  which  is  made  of  battens 
similar  to  the  shelves  tliemselves. 

The  fruit  room  in  the  Royal  Horticultural  Garden  at  Chiswick 
is  a  very  good  example  of  one  on  a  larger  scale.     The  floor  of  this 
is  sunk  about  18  inches  below  the  ground  level,  and  is  concreted  to 
keep  out  rats  and  mice.     It  is  built  against  a  north  wall,  and  has 
a  low  sloping  roof  of  elate.     Three  or  four  ranges  of  shelves  are 
fixed  all  round  against  the  walls,  and  there  is  a  table  occupying 
the  centre  for  the  display  of  samples  of  the  diS'erent  kinds  groivn. 
Such  an  apartment  would  form  a  convenient  fruit  room  in  a  private 
garden  establishment     The  walls  should  be  hollow ;  and  a  ven- 
tilator made  to  ojx,:;  and  shut  and  communicating  obliquely  with 
the  external  air,  should  be  inserted  in  the  ceiling  near  each  end, 
the  interval  between  ceiling  and  roof  being  packed  with  dry  saw- 
dust to  assist  in  keeping  up  a  unifonn  temperature.     The  shelves 
should  be  made  of  narrow  battens  of  wood  laid  somewhat  apart,  oa 
in  Mr  itoorman's  house,  and  tho   central  table  should  be  fitted 
with  shallow  drawers  in  which  to  store  the  very  choicest  fruits,  such 
as  the  finer  dessert  pears,  which  should  be  individually  wrapped  in 
tissue  paper  and  laid  in  a  single  tier.     The  better  kinds  of  fruits 
on  the   open   shelves   should   be  laid  out  singly.      It  is  a   wise 
economy  not  to  stint  space  in  puch  a  structure,  as  many  things 
can   be   accommodated   for   a   time  in   a   room  of   this   sort ;  for 
example,  the  floor  space  beneath  the  shelves  forms  a  good  place  for 
storing  seed   potatoes,    especially  those  for   the   early   crops.     A 
window  is   necessary,  as  light   will   be   occasionally   required  t< 
examine  and  to  select  the  fruits,  but  it  should  be  tight-fitting,  an< 
on  all  other  occasions  closed  by  shutters  so  as  to  keep  the  interioi 
dark.      The  door   should   also   be  closely  fitted,   to  exclude   thi 
external  air ;   indeed  it  is   better  it  the  fruit  room  itself  can  b« 
entered  from  an  adjoining  apartment,  from  which  light  need  not  bi 
excluded,  and  which  may  serve  as  a  seed  room  and  store  room 
for  many  of  tho  smaller  garden  requisites.     If  a  hot-water  pipe  can 
be  run  round  these  apartments  from  some  neighbouring  apparatus, 
so  much  the  better,  but  in  the  fruit  room  proper  it  should  onlj 
bo  used  occasionally  to  dispel  damp,  or,  in  the  case  of  very  seven 
weather,  to  keep  out  frost 

15.  Ileating  Apparatus. — Plant  houses  are  heated  iu  t 
variety  of  ways,  but  practically  smoke  flues  and  hotwate.i 
pipes  are  principally  made  use  of.  The  cost  of  erectio? 
is  a  little  more  for  hotn water  pipes  than  for  flues,  but  tht 
former  are  the  cheaper  in  the  end.  Steam  is  not  now 
used  as  a  heating  medium,  except  where  the  waste  steam 
of  a  manufactory  is  turned  to  account  in  some  adjoining 
garden.  The  use  of  fermenting  vegetable  substances  in 
the  production  of  heat  is  rapidly  -iisappearing  from  ou( 
best  gardens  before  the  application  of  hot  water,  whi«b 
is  far  more  economical  and  certain  in  its  effects. 

The  SmoH  Fhie,  that  is,  tho  continuous  cavity  corimencirig  at 
the  back  of  tho  furnace  and  ending  at  tho  chimney,  when  used  i! 
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B  source  of  heat,  should  b«  carried  along  the  front  of  the  house, 
returning  near  the  back ;  by  the  time  it  has  run  thus  far  most  of 
the  heat  taken  up  from  the  fuel  will  bo  in  course  of  transmission 
to  the  enclosed  atuiosiiher«  of  the  house  to  be  heated.  There 
should  be  a  gradual  rise  for  some  distance  after  leaving  the  furnace, 
which  should  bo  from  1  to  2  feet  below  the  level  of  the  front  flue  ; 
and  there  should  be  no  sharp  angles  or  turnings.  Earthenware 
iiipcs  may  be  substituted  when  appearance  is  not  a  consideration. 
Smoke  flues  should  be  cleaned  out  at  least  once  a  year.  When 
properly  constructed,  they  answer  their  purpose  sufliciently  well ; 
but  this  mode  of  heating  is  now  virtually  sujicrseded  in  all  gcvrdcns 
of  note  by  tho  hot-water  system. 

llot  Water. — The  diffusion  of  heat  in  plant  houses  by  causing 
hot  water  to  circulate  in  iron  pipes  or  vessels  was  brought  into 
notice  in  1827,  and  has  gradually  superseded  all  other  modes.  Tho 
apparatus  is  more  durable  than  flues,  occupies  less  space,  can  be 
jdaced  in  situations  where  flues  cannot,  is  more  elegant  in  appear- 
ance, gives  out  a  more  steady  and  uniform  heat,  and  can  seldom  be 
overheated.  Tho  true  cause  of  the  circulation  of  the  water  'n  the 
^lipcs  may  bo  explained  by  fig.  29.     When  the  water  in  the  boiler 


Fw.  29. — Diagram  of  Tank  Boiler  showing  Circulation  in  Pipes. 


a  is  heated  np,  it  expands  and  so  becomes  lighter  than  that  in  tho 
cistern  h ;  the  pressure  at  s  in  the  horizontal  pipe  d  is  thus  less 
than  at  y,  so  that  the  water  flows  through  d  from  h  to  a,  and  h 
is  kept  supplied  from  the  pipe  c.  In  this  arrangement,  which 
represents  the  common  tank  boiler,  with  a  cistern  at  the  extremity 
of  the  pipes,  tho  process  of  heating  was  slow,  and  many  changes 
have  consequently  been  made. 

Tlu  Furnace. — The  most  perfect  furnace  is  that  in  which  the 
combustion  is  most  complete.  On  this  account  the  fire  should  be 
surrounded  by  slow  conductors  of  heat,  such  as  Welsh  lump  or 
other  kinds  of  fire-brick  ;  and  tho  sides  of  the  furnace  should  not 
be  formed  by  any  part  of  the  boiler,  nor  should  the  furnace  bars  be 
tubular  and  connected  with  the  boiler,  though  this  latter  plan  is 
Bometimcs  adopted  to  prevent  the  burning  out  of  the  bars.  All 
the  air  necessary  for  maintaining  combustion  should  enter  from 
below,  that  is,  through  tho  ash-pit,  and  not  through  the  door  or 
sides  of  the  furnace  ;  but  to  produce  this  efl'ect  the  furnace  should 
be  fitted  with  doable  doors  and  ash-pit  registers,  for  thus  only  can 


Fia.  30. — Sliding  Furnace  Doors. 

tho  stoker  have  control  over  his  furnace.  By  shutting  the  ash- 
pit and  furnace  door  closely  combuetion  is  lessened,  and  the  fire 
may  be  kept  almost  in  a  state  of  quiescence  for  many  houra 
together  ;  while,  on  opening  either  the  door  or  ash-pit  register,  air 
13  admitted  and  combustion  goes  on.  Sylvester's  furnace  doors  or 
doors  of  similar  sliding  form  (fig.  30)  are  preferable  to  the  ordinary 
liingt-d  doors,  because  they  can  be  opened  to  any  extent,  and  are 
li'ss  liable  to  get  out  of  order.  These  doors  ore  faced  with  fire- 
briik,  and  run  on  rollera  on  an  iron  rod,  or  slide  by  means  of  a  ledge. 
Mr  Taplin  recommended,  in  the  Florist  and  Pomologist  (1868,  p. 


82),  that,  to  prevent  the  btiming  away  of  the  fnrnace  bars  and  the 
formation  of  clinkers,  the  ash-pit  should  be  kept  filled  with  water, 
and  states  that  tho  bars  will  then  last  three  times  as  long  as  with 
tho  ordinary  dry  ash-pit.  The  ash-pit  may  bo  built  in  cement  foi 
this  purpose,  or  fitted  with  a  cast-iron  pan  for  the  water. 

Eot-U'ater  Boilers.— Only  a  few  of  the  principal  types  of  the 
very  diverse  kinds  of  boilers  can  bo  noticed  here.  The  simpler  thi 
form  and  tho  less  complicated  the  whole  apparatus  is  tho  twtter. 
It  is  essential  that  a  large  area  of  the  boiler  surface  should  b< 
brought  within  the  direct  action  of  the  fire. 

Jiogers's  Conical  Boiler  (fig.  31),  which  has  long  been  in  nse,  ii 
very  suitable  for  heating  pits  and  small  houses,  since  it  is  ecouO 


Fjo.  31. — Rogers's  Conical  Boiler. 

mical  of  fuel,  and  gives  out  a  steady  heat  for  a  long  time — 15  to  20 
hours.  It  is  formed  of  two  truncated  concentric  cones,  with  a 
space  of  2  or  3  inches  between  them  for  the  water,  the  furnace 
being  in  the  inner  cone,  and  the  fuel  supplied  from  the  top.  It 
was  originally  surrounded  with  brickwork,  but  several  improve- 
ments have  been  introduced.  In  fig.  31  the  boiler  is  placed  in  » 
cast-iron  stand,  with  ground  circular  furnace,  and  register  ash-pit 
doors,— a  being  the  fmnace,  b  tho  boiler,  c  f.ow  and  return  pipes, 
d  the  furnace  door,  c  smoke-pipe  to  the  vent,  /ash-pit,  g  grating, 
h  hole  for  cleaning  the  furnace.  The  best  kinds  of  fuel  are  coke, 
gas  cinders,  and  anthracite ;  but  common  coal  which  docs  not  cake 
very  much  is  also  suitable,  as  it  is  soon  formed  into  coke. 

Saddle  Boilers. — The  saddle  boiler  is  a  very  efficient  form,  steady 
and  sure  in  its  working.  In  its  improved  forms  it  is,  perhaps,  the 
best  for  general  purposes.  It  should  be  set  over  a  furnace,  the 
sides  and  end  of  which  should  be  of  fire-brick.  It  may  be  quite 
plain,  or  with  tho  inner  surface  ribbed  or  corrugated  (fig.  32),  a 
modification  adopted  by  Mr  Gray  of  Chelsea.     In  all  saddle  boilers, 

a 


Flo.  32.— Gray's  Saddle  Boiler. 

which  should  be  deep  from  front  to  back,  and  set  well  back  from 
the  doors  of  the  furnace,  the  full  force  of  the  fire  strikes  the  dome 
of  tho  boiler  directly,  and  so  long  as  {he  fire  continues  this  is  the 
part  most  directly  influenced  by  its  heat.  The  flow  pipe  is  shown 
at  a,  ond  the  return  piije  at  J,  while  c  represents  an  opening  (one 
on  each  side)  for  the  passage  of  the  smoke  into  the  flues,  the  end 
being  a  water-way,  and  forming  part  of  the  boiler.  The  boiler  ia 
emptied  by  a  small  tap  aflixed  to  the  pipe  shown  iu  tho  front. 

"rhero  are  many  forms  of  what  are  called  Fl\ud  Saddle  Boilen, 
all  of  them  cood  and  thoroughly  efficient  if  properly  set     One  of 
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these,  with  a  terminal  water-way,  is  shown  in  elevation  at  fig.  33, 
and  in  section,  showing  the  mode  of  setting,  at  fig.  34.  The  fire 
is  made  under  the  principal  arch  a  ;  the  flame  and  smoke  return 
through  the  flue  b,  and  then  tiiru  back  over  the  top  of  Jhe  boiler 


Fio.  33.— Flucd  Saddle  Boiler 
to  the  outlet  r,  which  can  be  placed  at  whatever  point  Is  in  each 
caae  most  convenient.    The  other  parts  referred  to  are — rf  flow 
pipe,  c  return  pipes,/ soot-door  for  cleaning  flues,  (/ furnace  door, 
*  asb-pit  door. 


Fio.  34.— Flued  S.iddle  Boiler  (section). 

The  Oold  ifcdal  Boiler  (figs.  35-38)  is  perhaps  one  of  the  best 
of  these  modified  saddles,  and  like  the  others  has  a  dome  or  arch  a, 
and  back  water-way  b  ;  tho  heated  products  of  combustion  striking 
against  this  back  are  sent  up  the  central  flue  c,  and  then  diverted 
into  the  side  flues  d,  d,  before  passing  into  the  diimney  shaft  e. 
Fig.  36  shows  a  transversa  section,  and  fig.  37  a  longitudinal 
section  set  in  brickwork,  which  is  shown  in  elevation  in  fig.  88. 
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Stevens's  Trcntham  Boiler  ifig.  39)  id  a  rery  iiowcifiil  mid 
economical  one,  for  large  cstablislimeuts  espociall)-.  It  is  a  modili- 
cation  of  tho  wcll-knov.n  Cornish  boilir,  and  consists  of  Iwo 
wronght-iroa  cylinders  substantMiiy  nvelted  togethci,  and  bavuig 


Fig.  35.— Gold  Medal  Boiler. 

The  ash-pit  is  shown  at/,  the  furnace  door  at  A,  the  centre  and 
aide  flues  at  c  and  d,  the  water-way  end  at  b,  the  soot-door  at  t, 
the  sludge-plngs  for  cleaning  out  the  interior  atg'.-the  flow  pipe 
at  m,  the  return  at  n,  while  I  shows  a  hollow  space  around  the 
boiler  for  utilizing  tho  heat  given  off  by  its  exterior  surface.  This 
boiler  is  named  from  its  having  won  the  gold  medal  in  a  boiler 
competition  at  Birmingham  in  1872.  The  "witley  Court  boiler  and 
tho  Glasgow  boiler  are  both  excellent  forms  of  'he  flr.ed  saddle  type. 


Flo.  36. — Gold  Medal  Boiler  (transverse  section). 

a  water  space  of  about  2  inches  between  them.  Tho  frame  for  tin 
furnace  doors  (2  is  attached  to  tho  front.  It  is  supported  by  two 
cast-iron  chairs  a,  a,  the  front  chair  forming  the  frame  for  the 
lower  flue  doors  b,  which  fasten  by  a  simple  catch,  and  can  readily 
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Fio.  S7. — Gold  Medal  Boiler  (longitudinal  scctiou). 

he  lifted  off  for  cleaning  tho  flues.  The  plugc,  opened  by  unscrew- 
ing it,  is  for  the  purpose  of  cK-aring  out  all  interior  accuniulation> 
of  dirt,  which  sliould  be  dono  thoroughly  at  short  intervals.  Th» 
flow  pipe  is  at  c.  tho  rflurn  at/.     In  setting,  the  chairs  are  placed 


Fio.  S». — liolii  JleiiaJ  iSoileri  brickwork  setting), 
level  on  a  solid  foundation,  and  two  9-inch  walls  are  built  op  so  «» 
just  to  clear  the  boiler,  and  about  level  with  the  centre  of  tha 
cylinder ;  on  these  a  course  of  firebrick  lumps  is  laid,  and  brought 
close  HP  to  the  side  of  tl.»  rvlimler.  auil  resting  on  tho  lump"  *ik 
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arcb  is  tomed  Jeavinz  a  spnce  the  deirth  of  the  top  floe  doora  b,  to 
serve  as  an  upper  flue,  wliilo  the  space  below  forms  a  lower  flue. 
The  grate  bars  are  inside  the  cylinder  towards  the  lower  part,  tho 
apace  above  tliem  forming  the  furnace,  luid  that  below  tncm  the 


Fio.  39. — Stevens's  Trentham  Boiler.  • 

iSh-pit  The  heat  thus  passes  through  the  centre  of  the  cylinder, 
then  returns  by  the  upper  flue  over  its  top,  and  is  conducted  to  the 
chimney  by  the  lower  flue,  which  arraugement  is  found  to  work  better 
than  when  the  heated  air  is  made  to  pass  through  the  lower  flue  first. 
Tuiular  Boilers.  —While  the  action  of  tubular  boilers  is  -.-apid,  and 
they  are  undoubtedly  very  powerful,  they  are  said  to  be  prodigal  in 
their  consumption  of  fuel,  and  liable  to  crack.  In  many  cases,  how- 
ever, they  have  done  good  work  for  many  years,  and  they  are  conse- 
quently employed  to  a  considerable  extent.  Tne  original  tubular 
boilers  were  horizontal,  but  the  upright  form  has  nearly  superseded 
this,  aud  the  Upright  Oval  Tubular  of  Mr  Gray,  and  the  Duplex 
Upright  Tubular  of  Messrs  Weeks  &  Co.,  both  of  Chelsea, — the 
latter  marked  by  improvements  introduced  specially  to  meet  the 
foregoing  objections, — are  the  best  forms  at  present  in  use.  The 
[)Dmex  (fig.  40)  is  made  in  two  equal  parts,  each  being  capable  of 


Fio.  40.— Wecks's  Duplex  Tabular  Boiler, 
being  worlted  alone.  Each  section  consists  of  a  semicircle  of  np- 
right  tubes  forming  the  boiler  proper,  fitted  with  the  diaphragm  a 
by  which  more  perfect  combustion  of  the  fuel  is  secured,  a  series  of 
horizontal  pipes  forming  the  furnace/,  a  flow  pipe  i  and  a  return 
pipe  c,  and  an  outlet  d  for  removing  sedimentary  depoajto  bom 
the  interior. 


Ladds'a  Boiler  (fie.  41)  is  a  horizontal  Inbular,  which  in  found  to 
be  extrtmely  powerful  as  well  as  economical.  It  is  a  rectangular 
box  6  feet  long,  made  of  2-inch  iron  pipes,  fixed  into  hollow  water 
spaces  which  lorm  the  ends;  these  pipes  act  as  fire  bars,  and  form 
the  sides  of  the  furnace.  Above  the  fire  there  are  three  series  of 
horizontal  pipes,  each  covered  by  a  layer  of  tiles  so  placed  as  to 
convert  the  two  intervening  spaces  iirto  fines,  along  which  tho 
flames  and  smoke  travel  for  18  feet,  tho  smoke  escaping  at  the  far 
end  by  an  opening  in  the  upper  layer  of  tiles.      Each  tier  of  pipca 


FlQ.  41. — Ladds's  Boiler. 
in  its  turn  therefore  gets  its  share  of  heat  from  tlie  burning  fuel, 
and  the  consequence  is  that  the  apparatus  is  very  <Juick  in  its 
action.  The  tubes  are  fitted  in  with  Portland  cement  and  hempen 
cord  packing — tar  ropes  being  found  to  destroy  the  cement.  These 
boilers  each  heat  8000  feet  or  more  of  4-inch  piping.  On  the  top 
of  the  upper  layer  of  tiles  are  placed  about  9  inches  of  ashes,  then 
ordinary  inch  boards  which  rest  on  4i-iuth  retaining  walls,  and  on 
thes3  8  or  10  inches  more  of  ashes,  which  very  efficiently  prevents 
any  loss  of  heat. 

Stoves,  &c. — In  the  case  of  very  small  houses  pe'rolcum  stoves  or 
lamps  are  sufficient  to  keep  out  all  ordinary  frosts,  but  they  are 
attended  with  a  disagreeable  smell.  A  small  conical  or  cylindrical 
boiler  attached  to  a  system  of  piping  is  by  far  the  safest  and  best 
in  such  cases.  The  furnace  heating  may  also  be  effected  either  with 
petroleum,  or,  better  still,  as  requiring  no  attendance,  with  gas. 
The  furnace  should  be  accessible  from  the  outside  only,  so  that 
none  of  the  products  of  combustion  may  enter  the  bouse.  A  small 
conservatory  might  be  readily  heated  iu  this  way  from  a  furnace 
fixed  in  a  recess  of  the  back  wall  or  in  the  basement  of  the  house, 
and  placed  near  one  of  the  fire-places,  so  that  the  outlet  may  be  con- 
ducted into  the  chimney.  A  now  and  return  passing  along  under 
the  side  and  front  stage  (avoiding  doorways)  might  be  kept  heated 
by  means  of  a  small  boiler  of  any  form  set  over  a  circlet  of  gas  jets. 
If  on  the  level,  the  arrangement  would  be  more  simple  stUl,  since 
the  boiler  could  be  set  in  the  bouse  without  brickwork,  and  the 
furnace  constructed  beneath  it  by  piercing  through  tha  exterior 
wall,  and  fitting  the  opening  with  an  ordinary  furnace  door. 

Hot-water  pipes  are  best  made  of  cast-iron.     Tow  or  rope,  and  a  Material 
mixture  of  red  and  white  lead,  are  generally  used  for  packing  or  sbapci 
caulking  the  joints,  though  some  prefer  vulcanized   india-rubber  and  eiz» 
rings,  which  make  good  sound  joints,  and  are  very  easily  remov-  of  pipe* 
able ;  for  the  joints   near  the  fire  iron  cement  must,  however,  be 
used.     Flat  pipes,  and  fluted  or  semi-circular  pipes  have  sometimes 
been  used,  but  the  cylindrical  form  is  much  to  ne  preferred.     The 
number  of  pipes  must  be  regulated  by  the  extent  to  be  heated,  and 
the  degree  of  temperature  required;  it  is  often  well  to  have  three 
or  even  four  flow  pipes  and  only  one  return  pipe. 

Pipes  of  4-inch  bore  are  almost  universally  employed,  but  S-incb 
pipes  may  often  be  used  in  small  houses.  It  is  a  mistake  to  stint 
the  quantity  of  piping,  since  it  is  far  more  economical  and  better 
fbr  the  plants  to  nave  a  larger  surface  heated  moderately  than  s 
bmaller  surface  heated  to  the  highest  possible  degree.  Tne  pipes 
should,  moreover,  be  placed  near  the  front  or  lowest  part  of  the 
bouse,  and,  to  prevent  loss  of  heat  by  conduction,  should  be  sup- 
ported clear  of  the  ground,  not  less  than  6  inches,  upon  cast-iron 
chaira 

Mr  Cannell  of  Swanley  has  adopted  the  plan  of  fixing  two  or 
three  distinct  lines  of  small  piping  close  imder  the  roof  glass,  so 
as  to  prevent  the  air  near  tho  glass  from  getting  cold.  This 
contrivance  is  particularly  useful  in  repelling  damp  during  winter 
and  it  may  also  be  adopted'  for  warming  pits  intended  for  the 
growth  of  half-hardy  plants. 

Hot  water  may  be  beneficially  applied  to  garden .  walls,  not, 
however,  for  the  purpose  of  forcing  uie  blossoms,  but  to  assist  in 
maturing  late  fruit  and  the  young  wood  in  onpiopitioiu  seasoni. 
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To  tljis  cuJ  the  walls  must  be  built  hollow,  and  the  pipes  placed 
near  the  bottom  of  the  cavity,  and  supported  on  cast-iron  chairs 
placed  on  the  top  of  the  foundation  course  of  materiaL  This 
method  was  first  exemplified  by  Mr  Atkinson  in  the  gardens  of  the 
duke  of  Ikdford  at  Wobum  Abbey  in  1828. 

The  Tank  Syslem  of  heating  garden  structures  was  introduced 
some  ycurs  since  by  Mr  W.  E.  Rendle.  It  consists  in  circulating 
hot  water  in  broad  shallow  tanks  instead  of  closed  pipes.  It  will 
he  obvious  that  as  the  water  is  to  flow  along  these  open  (or  only 
loosely  covered)  conduits,  they  must  themselves  bo  level,  and  the 
boiler  must  be  either  at  the  same  level  or  below  it,  the  connexion 
between  the  two  being  made  in  either  case  by  hot-water  pipes 
of  suitable  length.  The  tanks  are  formed  of  wood,  brick,  stone, 
or  cast-iron.  When  of  wood,  they  require  to  be  made  of  good  sound 
plank,  not  less  than  2  inches  thick,  and  properly  jointed,  and  they 
ate  usually  covered  with  slates.  Stone  or  brick  tanks  require  to  be 
lined  with  a  thick  coating  of  Roman  cement,  while  stone,  slate,  or 
brick  pavement  may  be  employed  for  covers.  The  cast-iion  tanks 
have  covers  of  the  same  materiaL 

When  one  tank  only  is  employed,  as  for  example  in  supplying 
bottom  heat  to  the  front  bed  of  a  propagating  pit,  it  should  be 
constructed  with  a  division  along  the  centre,  running  to  within 
about  a  foot  of  the  end,  which  should  bo  left  open  to  allow  of  the 
water  passing  to  the  other  side  ;  the  flow  pipe  from  the  boiler 
should  be  connected  with  the  end  of  the  tank  on  one  side  of  the 
central  division,  and  the  return  pipe  for  leading  the  water  back  to 
the  boiler  should  be  connected  at  tlie  same  end  on  the  other  side  of 
the  division,  a  sufficient  number  of  pipes  being  also  connected  with 
the  flow  and  return  pipes  to  heat  the  atmosphere  to  the  temperature 
desired.  It  is  convenient  to  have  valves  fixed  in  the  flow  and 
return  pipes,  so  as  to  shut  off'  bottom  or  top  heat  as  may  be 
retjuired.  In  a  larger  house  a  tank  may  run  along  the  front,  across 
the  end,  and  along  tlie  back  to  the  end  whence  it  started  ;  and  this 
may  be  either  divided  along  the  centre  as  in  the  former  case,  the 
water  flowing  the  whole  distance  on  one  side  the  division  and 
returning  on  the  other,  or  a  broad  tank  may  occupy  the  front  and 
back,  and  be  connected  at  the  end  by  an  ordinary  4-iuch  pipe,  the 
flow  from  the  boiler  being  united  with  the  front  tank,  and  the 
return  carried  from  the  back  tank  into  the  boiler. 

The  tank  system  of  heating  is  perhaps  one  of  the  readiest  modes 
of  supplying  bottom  heat  to  jilunging  beda  either  for  propagating  or 
fop  growing  plants,  though  the  same  end  is  practically  attained  by 
running  some  of  the  ordinary  4-incli  pipes  connected  with  the 
heating  apparatus  through  a  tank  which  can  be  charged  with  water 
when  necessary,  and  em|iticd  when  heat  is  not  required.  TV'hen 
the  plan  is  used  for  supplying  both  top  and  bottom  heat,  provision 
must  be  made  to  prevent  too  much  of  the  steam  or  vapour  from 
passing  into  the  house  ;  and,  on  account  of  the  danger  of  having 
too  much  damp  at  certain  seasons,  it  is  perhaps  preferable  to  have 
a  separate  set  of  pipes  for  the  supply  of  atmosphcrio  heat. 

Solar  Neat. — The  rays  of  the  sun  reflected  from  walls  and  other 
snrfaces  become  a  source  of  artificial  heat.  This  species  of  heat, 
however,  is  materially  aD"ected  by  the  admission  of  the  air  necessary 
to  the  health  of  the  plants.  Solar  heat,  if  properly  regulated  by 
ventilation,  is  of  immense  importance  in  the  ripening  of  all  the 
finer  fruits,  as  well  as  for  the  abundant  development  of  blossoms 
in  the  case  of  flowering  plants.  In  the  orchard  house,  fruits  are 
ripened  by  the  influence  of  solar  heat  alone.  To  secure  as  much 
solar  heat  daring  the  day  as  possible,  the  ventilators  should  be 
opened  early  in  the  morning,  and  closed  early  in  the  afternoon. 

16.  Ventilating  Apparatxis.—ThQ  object  of  ventilation 
a  not  80  much  to  aid  the  respiration  of  the  plants  as  to 
carry  off  noxious  vapours  and  to  regulate  the  moisture  and 
temperature.  The  mechanicd  agitation  both  of  the  atmo- 
sphere and  of  the  foliage  caused  by  a  free  circulation, 
provided  it  be  not  too  cold  or  too  rudely  admitted,  has  also 
a  beneficial  influence  on  the  health  of  the  plants.  All 
ventilation,  observes  Mr  M'Intosh  {Booh  of  the  Garden,  L 
271),  "is  founded  upon  the  simple  principle  that  cold  air 
is  heavier  and  has  a  tendency  to  sink  dovmwards,  while 
hot  air  is  light  and  rises  to  the  top.  At  first  sight  it  may 
appear  that,  for  the  purpose  of  ventilating  any  building,  it 
is  only  necessary  that  holes  should  be  made  at  the  bottom 
of  the  apartment  for  the  air  to  enter,  and  other  holes  be 
placed  in  the  upper  part  for  the  air  to  escape.  Practically, 
however,  ventilation  is  far  from  being  so  simple  an  affair," 
since  currents  of  air  are  very  difficult  to  direct  or  control, 
to  moderate,  or  even  to  regulate  with  very  great  nicety. 
Too  frequently  air  is  given  only  during  the  day,  and  is 
excluded  at  night,  often  with  an  increase  of  fire-heat. 
Jadicious   horticulturists   will   reverse  this,  since   plants 


require  fresh  air  by  night  as  well  as  by  day,  and  in  all 
countries  cool  nights  succeed  even  the  hottest  d.iys. 

The  mode  of  veutilatiiig  plant  houses  formerly  in  luo 
was  by  letting  down  the  top  roof  sashes  ;  this  was  often 
supplemented  by  having  the  front  or  upright  sashea  also 
made  movable,  and  more  or  less  widely  opened  eiilict 
outwards  or  laterally  during  the  daytime.  It  is  much 
more  economical,  however,  and  equally  elficacious,  to  have 
the  roof  sashes  fixed,  and  the  top  ventilation  effected  by 
means  of  a  lantern  in  the  case  of  a  span-roofed  house,  or 
by  horizontal  ventilators  near  the  top  of  the  back  wall  in  a 
lean-to.  The  front  ventilation  may  bo  effected  by  openings 
in  the  front  wall  opposite  the  heating  pipes,  by  which 
means  the  cold  air  is  warmed,  which  is  the  best  plan  in  oil 
houses  where  a  high  temperature  has  to  be  maintained,  and 
is  especially  necessary  in  forcing-houses,  on  account  of  the 
risk  of  injury  to  the  foliage  from  cold  air ;  or  the  front 
sashes  may  be  made  movable,  which  is  better  in  temperate 
houses.  In  the  case  of  pits,  where  there  are  no  front 
sashes  provided,  the  ventilators  are  sufficient  for  the 
purpose.  The  sliding  down  of  one  sash  over  the  other,  as 
once  generally  and  even  now  frequently  practised,  greatly 
augments  the  shade  in  oblique  sunshine,  and  is  strongly 
objectionable  on  that  account.  The  lantern  mode  of  con- 
struction obviates  this,  but  in  a  !ean-to,  and  even  with  span 
roofs,  it  is  better  to  have  shorter  movable  sashes,  huug  so 
as  to  open,  by  being  elevated  at  the  lower  edge  instead  ol 
sliding  one  over  the  other.  A  very  slight  elevation  is 
sufficient  for  the  egress  of  vitiated  air. 

A  successful  plan  of  warming  the  fresh  air,  recommended 
many  years  ago  by  Mr  T.  Moore  {Jonrn.  Uort.  Soc,  i. 
110),  consists  in  passing  the  air  after  its  admission  by  front 
ventilators  through  a  heated  chamber  separate  from  the 
tank  used  as  the  heating  medium,  but  admitting  of  com- 
munication with  the  tank  chamber  if  necessary  for  the 
purpose  of  supplying  moisture.  The  warmed  fresh  air  ia 
then  led  out  in  front  of  the  tank,  and  carried  forwards  by 
the  circulation  up  the  slope  of  the  roof,  descending  near  the 
back  wall  to  the  floor,  whence  it  is  sucked  into  the  heated 
chamber,  mingling  with  the  fresh  air  as  it  enters  to  repeat 
the  circuit.  A  ventilator  in  the  back  wall  provides  the 
means  of  egress  when  this  is  required.  Another  plan,  well 
adapted  for  forcing-houses,  consists  in  fixing  from  end  to 
end,  below  the  hot-water  pipes  used  for  heating  the  structure, 
a  zinc  pipe  of  G-inch  or  8-inch  diameter,  and  perforated 
with  small  holes,  one  end  of  the  tube  passing  through  an 
outer  wall,  and  being  fitted  with  a  valvo  which  can  be 
wholly  or  partly  closed  at  pleasure.  Other  means  of 
accomplishing  the  same  end  may  be  adopted  to  suit  parti- 
cular cases. 

In  order  to  secure  the  circulation  of  the  confined  aii 
during  the  night,  and  thus  to  prevent  an  injurious  rise 
of  the  temperature,  and  also  to  economize  fuel,  it  is  of  ad- 
vantage where  practicable  to  use  shutters.  These  should 
consist  of  a  light  frame,  readily  movable,  and  fitted  so  as 
to  slide  readily  in  grooves  on  a  skeleton  roof ;  and  they 
should  be  covered  with  asphalted  felt,  or  strong  brown 
paper  coated  with  tar,  which  is  much  used  in  Germany  foi 
covering  purposes,  and  is  both  durable  and  cheap.  This 
should  form  a  close  outer  covering,  the  ventilators  being 
set  open  at  bottom  and  top. 

Formerly  all  ventilation  bad  to  be  effected  by  the  hand 
unaided,  each  sash  being  opened  or  shut  separately,  a 
matter  of  some  urgency  on  the  sudden  outburst  of  sunshine. 
In  all  good  ranges  of  glass,  and  in  detached  houses  also, 
the  work  is  now  effected  by  machinery,  many  ingenious 
combinations  of  which  are  in  use  for  this  purpose. 

17.  Eygromeiry. — For  the  healthy  growth  of  plants, 
the  regulation  of  the  moisture  is  as  necessary  as  the  regu- 
lation of  the  heat     A  considerable  deei>:e  of  moisture  is 
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necessary  in  the  cases  ot  most  plants  cultivated  in  a  high 
temperature  ;  but  the  amount  varies  of  course  in  different 
cases,  and  this  presents  one  of  the  principal  difficulties  in 
the  management  of  what  is  called  a  mixed  collection, 
whether  of  stove  or  greenhouse  plants.  In  the  case  of 
fruits,  where  a  house  is  mostly  devoted  to  one  subject, 
whether  grapes,  poaches,  pines,  or  melons,  the  requisite 
conditions  can  be  more  readily  secured.  The  instnunent 
with  which  the  amount  of  moisture  present  in  the  atmo- 
sphere is  measured  is  the  hygrometer.  The  two  hygro- 
meters most  generally  used  are  Daniell's  and  the  dry  and 
wet  bulb,  the  former  a  more  delicate  instrument,  best 
adapted  for  scientific  observations,  the  latter  a  simpler 
instrument,  better  adapted  for  horticultural  purposes, 
because  requiring  less  delicate  manipulation.  It  consists 
of  two  thermometers  mounted  on  one  frame,  the  readings 
of  which  when  uncovered  should  correspond.  One  bulb  is 
left  uncovered,  the  other  is  covere'd  with  muslin,  and  a  few 
threads  of  cotton,  with  their  other  ends  immersed  in  water, 
keep  it  constantly  moist.  The  temperature  is  lowered  by 
the  evaporation  from  the  moistened  bulb,  and  the  difference 
in  the  readings  of  the  two  thermometers  shows  the  degree 
of  dryness.  Mr  Glaisher's  instructions,  which  accompany 
the  set  of  hygrometrical  tables  published  by  him,  will  be 
found  of  great  assistance  by  every  one  making  use  of  this 
instrument. 

IIL  Garden  Materials  and  Appliances. 
18.  Soils  and  Composts. — The  principal  soils  used  in 
gardens,  either  alone,  or  mixed  to  form  what  are  called 
composts,  are — loam,  sand,  peat,  leaf-mould,  and  various 
mixtures  and  combinations  of  these  made  up  to  suit  the 
different  subjects  under  cultivation. 

Loam  is  the  staple  soil  for  the  gardener ;  it  is  not  only 
used  extensively  in  the  pure  and  simple  state,  but  enters 
into  most  of  the  composts  prepared  specially  for  his  plants. 
For  garden  purposes  loam  should  be  rather  unctuous  or 
soapy  to  the  touch  when  moderately  dry,  not  clinging  nor 
adhesive,  and  should  readily  crumble  when  a  compressed 
handful  is  thrown  on  the  ground.  If  it  clings  together 
closely  it  is  too  heavy  and  requires  amelioration  by  the 
admixture  of  gritty  material ;  if  it  has  little  or  no  cohesion 
when  squeezed  tightly  iu  the  hand,  it  is  too  light,  and 
needs  to  be  improved  by  the  addition  of  heavier  or  clayey 
material  Sound  friable  loam  cut  one  sod  deep  from 
the  surface  of  a  pasture,  and  stacked  up  for  twelve  months 
in  a  heap  or  ridge,  is  invaluable  to  the  gardener.  When 
employed  for  making  vine  borders,  loam  of  a  somewhat 
heavier  nature  can  be  used  with  advantage,  on  account 
of  the  porous  materials  which  should  accompany  it.  For 
stone  fruits  a  calcareous  loam  is  best ;  indeed,  for  these 
subjects  a  rich  calcareous  loam  used  in  a  pure  and  simple 
state  cannot  be  surpassed.  Somewhat  heavy  loams  are 
best  for  potting  pine  apples,  for  melons  and  strawberries, 
and  may  bo  used  with  the  addition  of  manures  only;  but 
for  ornamental  plants  a  loam  of  a  somewhat  freer  texture  is 
preferable  and  more  pleasant  to  work.  Loam  which  con- 
tains much  red  matter  (iron)  should  be  avoided. 

Sand  is  by  itself  of  little  value  except  for  striking  cuttings, 
for  which  purpose  fine  clean  sharp  silver  sand  is  the  best;  and 
a  somewhat  coareer  kind,  if  it  is  gritty,  is  to  be  preferred  to 
the  comminuted  sands  which  contain  a  large  proportion  of 
earthy  matter.  Kiver  sand  and  the  sharp  grit  washed  up 
sometimes  by  the  road  side  are  excellent  materials  for  laying 
around  choice  bulbs  at  planting  time  to  prevent  contact  with 
earth  which  is  perhaps  manure-tainted.  Sea  sand  may  be 
edvantageously  used  both  for  propagating  purposes  and  for 
Imixing  in  composts.  For  the  growth  of  pot  plants  sand 
is  an  essential  part  of  most  composts,  in  order  to  give  them 
the  needful  porosity  to  carry  off  all  excess  of  moisture  from 
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the  roots.  If  the  finer  earthy  sands  only  are  obtainable, 
they  must  be  rendere,d  sharper  by  washing  away  the  earthy 
particles.  Washed  sand  is  best  for  all  plants  like  heaths, 
which  need  a  pure  and  lasting  compost. 

Peat  soil  is  largely  employed  for  the  culture  of  American 
plants,  as  rhododendrons,  azaleas,  heaths,  &c.  In  districts 
where  heather  and  gritty  soil  predominate,  the  peat  soil  is" 
poor  and  unprofitable,  but  selections  from  both  the  heathy 
and  the  richer  peat  soUs,  collected  with  judgment,  and 
stored  in  a  dry  part  of  the  compost  yard,  are  essential 
ingredients  in  the  cultivation  of  many  choice  pot  plants, 
such  aa  the  Cape  heaths  and  many  of  the  Australian 
plants.  Most  monocotyledons  do  well  in  peat,  even  if  they 
do  not  absolutely  require  it. 

Leaf-Tnould  is  eminently  suited  for  the  growth  of  many 
free-growing  plants,  especially  when  it  hts  been  mixed  with 
stable  manure  and  has  been  subjected  to  fermentation  for 
the  formation  of  hot  beds.  In  any  state  most  plants  feed 
greedily  upon  it,  and  when  pure  or  free  from  decaying  wood 
or  sticks  it  is  a  very  safe  ingredient  in  composts ;  but  it  is  so 
liable  to  generate  fungus,  and  the  mycelium  or  spawn  of 
certain  fungi  is  so  injurious  to  the  roots  of  trees,  attacking 
them  if  at  aU  sickly  or  weakened  by  drought,  that  many 
cultivators  prefer  not  to  mix  leaf-mould  with  the  soil  used 
for  permanent  plants,  as  peaches  or  choice  ornamental  trees. 
For  quick  growing  plants,  however,  as  for  example  most 
annuals  cultivated  in  pots,  such  as  balsams,  cockscombs, 
globe-amaranths,  and  the  like,  for  cucumbers,  and  for  young 
soft-wooded  plants  generally,  it  is  exceedingly  useful,"  both 
by  preventing  the  consolidation  of  the  soil  and  as  a  manure. 
The  accumulations  of  light  earth  formed  on  the  surface  in 
woods  where  the  leaves  fall  and  decay  annually  are  leaf- 
mould  of  the  finest  quality. 

The  material  known  as  cocoa-nut  fibre  refuse  is  analo- 
gous to  leaf  soil,  and  may  be  employed  for  similar  purposes. 
It  should  be  mixed  with  gritty-  matter  to  favour  the  passage 
of  water,  and  indeed  requires  to  be  so  mixed  when  in  an 
advanced  stage  of  decay,  in  order  to  prevent  its  collapse 
into  a  close  pasty  mass.  This  cocoa-nut  refuse  is  also  a 
useful  light  material  into  which  to  plunge  pots  containing 
plants,  as  a  preservative  of  the  roots  from  the  drying  effects 
of  the  sun  or  the  chilling  effects  of  frost. 

Composts  are  mixtures  of  the  foregoing  ingredients  in  Com 
varying  proportions,  and  in  combination  with  manures  if  postA, 
necessary,  so  as  to  suit  particular  plants  or  classes  of  planta 
The  chief  point  to  be  borne  in  mind  in  making  these  mix- 
tures is  not  to  combine  in  the  same  compost  any  bodies 
that  are  antagonistic  in  their  nature,  as  for  example  lime 
and  ammonia.  In  making  up  composts  for  pot  plants,  the 
fibrous  portion  should  not  be  removed  by  sifting,  except  for 
small  sized  pots,  but  the  turfy  portions  should  be  broken 
up  by  hand  ^nd  distributed  in  smaller  or  larger  lumps 
throughout  the  mass.  When  sifting  is  had  recourse  to,  the 
fibrous  matter  should  be  rubbed  through  the  meshes  of  the 
sieve  along  with  the  earthy  particles.  Before  being  used 
the  turfy  ingredients  of  composts  should  lie  together  in  a 
heap  only  long  enough  for  the  roots  of  the  heibage  to  die, 
not  to  decompose. 

19.  Manures. — These  are  of  two  classes,  organic  and 
inorganic — the  former  being  of  animal  and  vegetable,  the 
latter  of  mineral  origin. 

Farm-yard  manure  consists  of  the  mixed  dung  of  horses  and 
cattle  thrown  together,  and  more  or  less  soaked  with  liquid  drain- 
ings  of  the  stable  or  byre.  It  is  no  doubt  the  finest  stimulant  for 
the  growth  of  plants,  and  that  most  adapted  to  restore  the  fertile 
elements  which  the  plants  have  abstracted  from  exhausted  soils. 
This  manure  is  best  fitted  for  garden  use  when  in  a  moderately 
fermented  state. 

Horse  dung  is  generally  the  principal  ingredient  in  all  hot  bed 
manure  ;  and,  in  ita  partially  decomposed  state,  as  afforded  by 
exhausted  hot  beds,  it  is  well  adapted  for  garden  nse.     It  is  most 
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heiierii-ml  on  cr.M  stifT soils.  It  slioulil  not  Le  nllowcJ  to  lio  too 
Ion;?  iiiimm-oil  wlicii  frcsli,  as  it  will  then  licat  violently,  and  tlie 
tminoniri  is  lliiis  tliivou  oil'.  To  avoiil  this,  it  should  bo  turned  over 
two  or  three  times  if  iiracticable,  and  well  moistened— fircfcrably  with 
farm-y.ird  draiiiings. 

Coo  diuig  is  less  fertilizing  than  horse  dung,  but  being  slower  in 
its  action  it  is  nioro  durable  ;  it  is  also  cooler,  and  therefore  better 
(or  hot  dry  soils.  Thoroughly  decayed,  it  is  one  of  the  best  of  all 
manures  for  nii.ting  in  comjiosts  for  florists'  flowers  and  other  choice 
idants. 

I'ig  dunij  is  very  iiowcrful,  containing  more  nitrogen  than  horse 
dung  ;  it  is  therefore  desirable  that  it  should  undergo  nioderato 
fermentation,  which  will  bn  secured  by  mixing  it  with  litter  and  a 
|iortion  of  earth.  When  weeds  are  thrown  to  the  pigs,  this  fer- 
mentation becomes  specially  desirable  to  kill  their  seeds.  The  drain- 
ings  of  a  pig-stye  form  a  most  valuable  liquid  manure  for  vegetable 
crops. 

Niijhlsoil  is  an  excellent  manure  for  all  bulky  crops,  but  requires 
to  bo  mixed  with  earth  or  peat,  or  coal-ashes,  so  as  both  to  deodorize 
St  and  to  ensure  its  being  equally  distributed.  Quick  lime  should 
not  bo  used,  as  it  dispels  the  greater  part  of  the  ammonia.  When 
prci>ared  by  drying  and  mixing  with  various  substances,  night-soil 
is  sold  as  poudrette,  or  desiccated  iiiglit-soil,  the  value  of  which 
depends  upon  the  materials  used  for  admixture. 

ilalt-dust  is  an  active  manure  frequently  used  as  a  top-dressing, 
especially  for  fruit  trees  in  pots.  It  is  rapid  in  its  action,  but  its 
cllects  aro  not  very  permanent.  Eape  dust  is  somewhat  similar  in 
its  character  and  action. 

Bones  aro  employed  as  a  manure  with  decided  advantage  both  to 
vegetable  crops  and  to  fruit  trees,  as  well  as  to  flowers.  For  turnips 
bone  manure  is  invaluable.  The  elfeets  of  bones  are  no  doubt 
mainly  due  to  the  phosphates  they  contain,  and  they  are  most 
cOectual  on  dry  soils.  They  arc  most  quickly  available  when  dis- 
solved in  sulphuric  acid. 

Oiuino  is  a  valuable  manure  now  much  employed,  and  may  be 
applied  to  almost  every  kind  of  crop  with  decided  advantage.  It 
should  be  mixed  with  six  or  eight  times  its  weight  of  loam  or  ashes, 
charred  peat,  charcoal-dust,  or  some  earthy  matter,  before  it  is 
applied  to  the  soil,  as  from  its  causticity  it  is  otherwise  not  unlikely 
to  Kill  or  injure  the  plants  to  which  it  is  administered. 

Pigeon  (^j^gr  approaches  guano  in  its  power  as  manure.  It  should 
be  laid  up  in  ridges  of  good  loamy  soil  in  alternate  layers  to  form  a 
compost,  which  becomes  a  valuable  stimulant  for  any  very  choice 
subjects  if  cautiously  used.  The  dung  of  the  domestic  fowl  is  very 
similar  in  character. 

Horn,  hoof-parinrfs,  woollen  rags,  fish,  blubber,  and  blood  are  all 
good  manures,  and  should  be  utilized  if  readily  obtainable.  Sawdtisl 
and  tan  are  of  less  value. 

Liquid  manure,  consisting  of  the  drainings  of  dung-heaps,  stables, 
cowsheds,  &c.,  or  of  urine  collected  from  dwelling  houses  or  other 
sources,  is  a  most  valuable  and  powerful  stimulant,  and  can  be 
readily  applied  to  the  roots  of  growing  plants.  The  urine  should  be 
allowed  to  putrefy,  as  in  its  decomposition  a  large  amount  of 
ammonia  is  formed,  which  should  then  be  fixed  by  sulphuric  acid 
or  gypsum  ;  or  it  may  be  applied  to  the  growing  crops  after  being 
freely  diluted  with  water  or  absorbed  in  a  compost  heap.  Liquid 
manures  can  be  readily  made  from  most  of  the  solid  manures  when 
required,  simply  by  admixture  with  water.  When  thus  artificially 
compounded,  unless  for  immediate  use,  they  should  he  made  strong 
for  convenience  of  storage,  and  applied  as  required  much  diluted. 

Ammonia  is  the  most  powerful  of  the  manures  of  the  inorganic 
series,  and  one  of  the  most  important  of  the  constituents  of  manures 
generally,  since  it  is  the  chief  source  whence  plants  derive  their 
nitrogen.  It  is  largely  supplied  in  all  the  most  fertilizing  of  organic 
manures,  but  when  requirea  in  the  inorganic  state  must  be  obtained 
from  some  of  the  salts  of  ammonia,  as  the  sulphate,  the  muriate,  or 
the  phosphate,  all  of  which,  being  extremely  energetic,  require  to 
be  used  with  great  caution.  These  salts  of  ammonia  may  be  used 
at  the  rate  of  from  2  to  3  cwt.  per  acre  as  a  top-dressing  in  moist 
weather.     When  dissolved  in  water  they  form  activo  liquid  manures. 

Potash  and  soda  aro  also  valuable  inorganic  manures  in  the  form 
of  carbonates,  sulphates,  silicates,  and  phosphates,  but  the  most 
extensively  employed  is  the  nitrate  of  potash.  The  manures  of  this 
class  aro  of  courae  of  value  only  in  cases  where  the  soil  is  naturally 
deficient  in  them.  On  this  account  the  salts  of  soda  aro  of  less 
importance  than  those  of  potash.  The  value  of  wood  ashes  as  a 
manure  very  much  depends  upon  the  carbonate  and  other  salts  of 
potash  which  they  contain. 

Lime  in  the  caustic  state  is  Ijeneficially  applied  to  soils  which 
contoin  an  excess  of  inert  vegetable  matter,  and  hence  may  be  used 
for  the  improvement  of  old  garden  soQs  saturated  with  humus,  or 
of  peaty  soils  not  thoroughly  reclaimed.  It  does  not  supply  the 
place  of  organic  manures,  but  only  renders  that  which  is  present 
available  for  the  nourishment  of  the  plants.  It  also  improves  the 
texture  of  clay  soils.  . 

Oypsum,  or  sulphate  of  lime,  applied  as  a  top-dressing  at  the  rate 
of  2  to  3  cwt.  per  acre,  has  been   found   to  yield  good  results. 


especially  mi  light  soils.     It  is  also  employed  in  the  coec  of  liquid 
manures  to  fix  the  ammonia. 

Burnt  clay  has  a  very  beneficial  effect  on  clay  land  by  improving 
its  texture  and  rendering  soluble  the  alkaline  substanf^'s  ii  contains. 
The  clay  shouM  be  only  slightly  burnt,  so  as  to  make  it  ciuiiiblo 
down  readily  ;  in  fact,  the  fire  should  not  be  allowid  to  break 
through,  but  should  be  constantly  repressed  by  the  .iddiiiou  of 
material.     The  burning  should  be  effected  when  the  feil  is  diy. 

Vegetable  refuse  of  all  kinds,  when  sniolher-bui-ned  in  a  similar 
way,  becomes  a  valuable  mechanical  improver  of  the  soil ;  but  the 
pieferablo  course  is  to  decompose  it  in  a  hiap  with  nuitk  lime  and 
layers  of  earth,  converting  it  into  Ical-mould. 

Soot  formsagood  toji-diessing  ;  it  consists  principallyof  tliarcoal, 
but  contains  ammonia,  whence  its  value  as  a  manure  isdeiiveiL  It 
should  be  kept  dry  until  required  for  use.  It  may  alsu  bo  nsed 
beneficially  in  preventing  the  attacks  of  insects,  such  as  the  onion 
gnat  and  turnip  fly,  by  dusting  the  plants  or  dressing  the  ground 
with  it. 

Common  salt  acts  as  a  manure  when  used  in  moderate  quantities, 
but  in  strong  doses  is  injurious  to  vegetation.  It  suits  many  at 
the  esculent  crops,  as  onions,  beans,  cabbages,  caiTots,  beet-root, 
asparagus,  &c  ;  the  quantity  applied  varies  from  6  to  10  bushels 
per  acre.  It  is  used  as  a  top-dressing  sown  by  the  hand.  Hyacinths 
and  other  bulbs  derive  benefit  from  slight  doses,  while  to  asparagus 
as  much  as  20  lb  to  the  rood  has  been  used  with  beneficial  effect. 
At  the  rate  of  from  6  to  10  bushels  to  the  acre  it  may  bo  nsed  on 
garden  lawns  to  prevent  worm  costs.  For  the  destruction  of  weeds 
on  gravel  walks  or  in  paved  yards  a  strong  dose  of  salt,  applied 
either  dry  or  in  solution,  is  found  very  effeelive,  especially  a  hot 
solution,  but  after  a  time  much  of  it  becomes  washed  down,  and  the 
residue  acts  as  a  manure  ;  its  continued  application  is  uudcsirable, 
as  gravel  so  treated  becomes  pasty 

20.  Tools,  Impleinenis,  dc.  —With  regard  to  garden  tools,  Toolto 
instruments,  implements,  and  machinery,  it  is  only  soma 
of  the  more  modern  inventions  and  im- 
provements that  can  be  touched  on  here. 
The  two  indispensable  tools  aro  the 
spade  and  the  knife.  The  spado  is  com- 
monly used  for  digging  and  trcncliing, 
but  much  of  this  work  Ls  now  better  done 
by  means  of  Parkes's  digging-fork  (fig. 
42),  which  is  both  handier  and  lighter, 
and  breaks  up  the  ground  better  than 
the  spade.  The  pickfork  or  Canter- 
bury hoe  (fig.  43)  is  a  very  useful  tool  for 
breaking  up  the  surface  soil,  tlie  three- 
pronged  end  being  used  for  the  looser 
parts,  and  the  mattock  end  for  breaking  ^      i.    .    • 

clods,  or  when  the  surface  has  become  P'°-.^-; -'"•'"■^"^ 
much  consolidated.  The  drag  (6g.  44)  is  ^'ge'"e-toik. 
also  useful— a  light  three-pronged  tool,  which  may  be  used 
for  loosening  the  soil  amongst  vegetable  crops  as  well  as 
flower  garden  plants,  and  may  also  be  sometimes  employed, 
if  the  tines  are  sufBciently  narrow  and  pointed,  to  drag  oif 
weeds  from  the  surface.     The  hand-fork  (fig.  45),  a  short- 


^ 


FlQ.  43. — Pickfork. 


FlO. 


45.— Hanu* 
Fork. 


Fio.  44.— Drag. 


handled  three-tined  implement,  is"  extremely  handy  tat 
many  purposes,  such  as  loosening  weeds  for  hand-weeding; 
or  for  planting  or  transplanting;  small  subjects;  it  is  also 
very  handy  for  plunging  pots,  either  indoors  or  out,  in  taus 
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beds,  ashbeds,  or  commo»i  soil.  Hees  cad  rakes  made  with 
a  tapered  neck  and  socket,  into  which  the  handle  is  fitted, 
do  not  clog  80  readily  as  when  they  are  driven  into  a 
ferruled  handle. 

For  pruning  purposes  a  variety  of  j-istruments  have  been 
invented,  under  the  names  of  secateurs,  pruning-shears, 
pruning-scissors,  &c.,  but  nothing  equals  a  well-tempered 
old-fashioned  knife,  varied  in  form,  strength,  and  size  to 
suit  the  particular  object  to  bo  operated  on.  The  averrun- 
cator is  a  useful  instrument  for  cutting  branches  at  a  con- 
siderable elevation  (12  to  15  feet)  from  the  ground. 
Selb/s  flower  gatherer  (fig.  46),  which  cuts  and  holds  the 


Fio.  46.— Selby's  Flower 
Gatherer. 


FlQ.  47. — Ridgway's 
Hedge-Cutter. 


Fio.  48. — Sulpliurator. 


Read's  patent,  which  acts  by  a  piston  and  ball  valve  ;  whil^ 
for  the  more  powerful  garden  engines,  those  manufactured 
by  Read  (fig.  50)  and  Warner  have  the  preference. 


flower  at  the  same  time,  may  be  recommended,  especially 
for  the  use  of  ladies.  Some  of  the  fruit  gatherers  also  are  in- 
genious and  useful.  A  new  instrument  for  clipping  hedges, 
Ridgway's  hedge-cutter  (fig.  47),  does  its  work  quickly  and 
well ;  and  the  same  can  be  said  for  Adie's  new  lawn-edging 
machine. 

For  the  destruction  of  insects  Dean's  and  Appleby's  and 
Dreschler's  fumigators  are  all  useful,  but  an  equally  efficient 
plan  is  to  put  a  few  live  embers  in  a  flower-pot,  raised  on 
two  bricks  so  placed  as  not  to  close  the  hole  at  the  bottom  ; 
on  these' embers  moistened  tobacco  or  tobacco  paper  is  to 
be  put,  and  over  all  damped  moss.  This  will  burn  slowly 
and  fill  the  house  with  smoke,  care  being  taken  that  the 
material,  as  it  dries,  is  lightly  sprinkled  with  water,  so  that 
it  does  not  burst  into  a  flame. 

Sulphurators  are  instruments  for  distributing  flowers  of 
sulphur,  for  the  purpose  of  destroying  mildew.     In  the 
case    of    green- 
house      plants, 
such   as  heaths, 
simply    dusting 
with        sulphur 
through  a  mus- 
lin bag  or  dredg- 
er is  sufficient ; 
but      in     cases 
where  vines  are 
attacked      with 
the    Oidinm   or 
vine-mildew,  the 
saving    of     the 
crop  depends  on 
the  prompt  diffusion  of  sulphur  over  all  the  affected  parts, 
and  this  could  not  be  so  readily  done  by  any  other  con- 
trivance as  by  some  one  uf  the  various  forms  of  sulphurator 
(figs.  48,. 49). 

For  the  distribution  of  water  in  the  form  of  spray, 
syringes  are  used,  and  of  these  there  are  none  better  than 


Fjo.  49. — Epps's  Sulphurator. 


Yio.  jO. — Uead's  Garduu  EDgiue. 

Tallies  of  wood  should  be  slightly  smeared  with  white  Tal!ie» 
paint  and  then  written  on  while  damp  with  a  black-lead 
pencil  To  preserve  them  from  decay  they  should  first  be 
soaked  in  linseed  oil.  Zinc  tallies  are  the  best,  on  account 
of  their  durability,  if  written  upon  with  a  proper  ink, — 12 
grains  of  bichloride  of  platinum  dissolved  in  1  oz.  of  dis- 
tilled water.  Larger  labels  of  various  materials  and  patterns 
are  provided  for  trees  and  shrubs,  and  other  permanent  out- 
door plants.  Lead  labels  with  stamped  figures  are  very  use- 
ful. For  numbering  pot  plants,  these  may  be  wedge-shaped 
and  bent  over  close  to  the  pot-rim  ;  for  collections  of  plants 
they  should  be  small  and  light,  so  that  the  suspending 
wire  may  not  cut  into  the  bark  of  the  plants.  Zinc  labels 
with  the  names  shown  in  relief  are  to  be  recommended 
when  they  can  be  obtained  ready  made,  but  are  too  expensive 
when  they  have  to  be  specially  prepared. 

rV.   Garden  Operations. 

21.  Propagation. — The  increase  of  plants,  so  far, as  the  Propat;*. 
production  of  new  individuals  of  particular  kinds  is  con- 1'""- 
cerned,  is  one  of  the  most  important  and  constantly  recur- 
ring of  gardening  operations.     In  eS'ecting  this,  various 
processes  are  adopted,  which  will  now  be  described. 

(1)  Bij  Seeds. — This  may  be  called  the  natural  means  of  incroas-  9e«U. 
ing  the  number  of  any  particular  kind  of  plant,  but  it  is  to  bo 
reu>embcred  that  we  do  not  by  that  means  secure  an  exact 
reproduction  of  the  parent.  We  may  get  a  progeny  very  closely 
resembling  it,  yet  each  plant  possessing  a  distinct  individuality  of 
its  own  ;  or  wo  may  get  a  progeny  very  unlike  the  parent,  or  a 
mixed  progeny  showing  various  degrees  of  divergence.  Many  seeds 
will  grow  freely  if  sown  in  a  partially  ripened  state  ;  but  as  a 
general  rule  seeds  have  to  be  kept  for  some  weeks  or  months  in 
store,  and  hence  they  should  be  thoroughly  ripened  before  being 
gathered.  They  should  be  sown  in  fine  rich  soil,  and  such  as  will 
not  readily  get  consolidated.  In  the  case  of  outdoor  crops,  if  tho 
soil  is  inclined  to  be  heavy,  it  is  a  good  plan  to  cover  all  the  smaller 
seeds  with  a  light  coniiiost.  Very  small  seeds  should  only  have 
a  sprinkling  of  light  earth  or  of  sand,  and  sometimes  only  a  thin 
layer  of  soft  moss  to  exclude  light  and  preserve  an  equable  degree 
of  moisture.  Somewhat  larger  seeds  sown  indoors  may  bo  covered 
to  tlie  depth  of  one-eighth  or  one-fourth  of  an  inch,  according  to 
their  size.  Outdoor  crops  require  to  be  sown,  the  smaller  seeds 
from  half  an  inch  to  an  inch,  and  the  larger  ones  from  2  to  4  iochep 
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onder  the  surface,  the  covering  of  the  smaller  ones  especially  being 
light  and  open.  Many  seeds  glow  well  when  rakcd^  in  ;  that  is, 
the  surface  on  which  they  are  scattered  is  raked  backwards  and 
forwards  until  most  of  them  are  covered.  A\'hatevor  the  seeds,  the 
ground  should  bo  made  tolerably  firm  both  beneath  and  above  them; 
this  may  bo  done  by  treading  in  the  caso  of  most  kitchen  garden 
crops,  which  are  also  better  sown  in  drills,  this  admitting  the  more 
readily  of  the  ground  being  kept  clear  from  weeds  by  hoeing.  All 
seeds  require  a  certain  degree  of  heat  to  induce  germination.  For 
tropical  plants  the  hciit  of  a  propagating  house — 75°  to  80°,  with  a 
bottom  heat  of  80°  to  90° — is  desirable,  and  in  many  cases  absolutely 
necessary  ;  for  others,  sneh  as  half-hardy  annuals,  a  mild  hot  bed, 
or  a  temperaM  pit  ranging  from  60°  to  70°,  is  convenient ;  while  of 
course  all  outdoor  crops  have  to  submit  to  the  natural  temperature 
of  the  season.  It  is  very  important  that  seeds  should  bo  sown 
when  tho  ground  is  in  a  good  working  condition,  and  not  clammy 
with  moisture. 

(2)  By  Offsets. — This  mode  of  increase  applies  specially  to  bulbous 
plants,  such  as  tho  lily  ijnd  hyacinth,  which  produce  little  bulbs  on 
the  exterior  round  their  base.  Most  bulbs  do  so  naturally  to  a 
limited  but  variable  extent;  when  more  rapid  increase  is  wanted  tho 
heart  is  destroyed,  and  this  induces  tlio  formation  of  a  larger 
number  of  offsets.  The  stem  bulbs  of  lilies  are  similar  in  character 
to  tho  offsets  from  the  parent  bulb.  The  same  mode  of  increase 
occurs  in  tho  gladiolus  and  crocus,  but  their  bulb-liko  pennancnt 
parts  are  called  corras,  not  bulbs.  After  they  have  ripened  in 
connexion  with  the  parent  bulb,  the  offsets  are  taken  off,  stored  in 
appropriate  places,  and  at  tho  proper  season  planted  out  in  nursery 
beds. 

(3)  By  Tubcfs. — Tho  tuber  is  a  fleshy  underground  stem, 
furnished  with  eyes  which  aro  cither  visible,  as  in  the  potato  and  in 
some  familiar  kinds  of  Tropcrolum  ( T.  tuberosum)  and  of  Oxalis 
(0.  o'enata),  or  latent,  as  in  tho  Chinese  yam  (Dioscorca  Balatas). 
For  a  fuller  description  see  Botany,  vol.  iv.  p.  98.  When  used 
for  propagation,  tho  tubers  aro  cut  up  into  what  aro  called  "  sets," 
every  portion  having  on  eye  attached  being  capable  of  forming  an 
independent  plant.  Tho  cut  portions  of  bulky  sets  should  bo 
suffered  to  lie  a  short  time  b afore  being  planted,  in  order  to  dry 
tho  surface  and  prevent  rottin,; ;  this  should  not,  however,  be  done 
with  such  tropical  subjects  as  caladiuras,  the  tubers  of  which  are 
often  cut  up  mto  very  small  fragments  for  propagation,  and  of 
course  require  to  bo  manipulated  in  a  properly  heated  nropagating 
pit  No  eyes  are  visible  in  tho  Chinese  yam,  but  slices  of  tho 
long  club-shaped  tubers  will  push  out  young  shoots  and  form  inde- 
pendent plants,  if  planted  n  ith  ordinary  care. 

Mrtslon.  {i)  By  Division.  — Division,  pr  partition,  is  usually  resorted  to  in 
the  case  of  tufted  growing  plants,  chiefly  perennial  herbs  ;  thoy 
may  be  evergreen,  as  chamomilo  or  thrift,  cr  when  dormant  may 
consist  only  of  underground  crowns,  as  larkspur  or  lily-of-the- 
valley  ;  but  in  either  case  tho  old  tui^ted  plant  being  dug  up  may 
be  divided  into  separate  pieces,  each  furnished  with  roots,  and, 
when  replanted,  generally  starting  on  its  own  account  without 
much  check.  Sutfruticose  plants  and  oven  small  shrubs  may  be 
propagated  in  this  way,  by  first  planting  them  deeper  than  they  are 
ordinarily  grown,  and  then  after  tho  lapse  of  a  year,  which  time 
they  require  to  get  rooted,  taking  them  up  again  and  dividing  them 
into  parts  or  separate  plants.  Box-edging  and  southernwood  are 
examples.  The  saroo  ends  may  sometimes  be  clTcetcd  by  merely 
working  fine  soil  in  amongst  tho  base  of  the  stems,  and  giving  them 
time  to  throw  out  roots  before  parting  them. 

Ruclcert.  (5)  By  Sucka-s. — Root  suckers  are  young  shoots  from  the  roots 
•  of  plants,  chiefly  woody  plants,  as  m.ay  often  bo  seen  in  the  caso  of 
the  elm  and  the  plum.  The  shoots  when  used  for  propagation 
must  bo  transplanted  with  all  the  roots  attached  to  them,  care 
being  taken  not  to  injure  the  parent  plant.  If  they  spring  from 
a  thick  root  it  is  not  to  bo  wantonly  severed,  but  the  soil  should  bo 
removed  and  the  sucker  taken  oil'  by  cutting  away  a  clean  slice 
of  the  root,  which  will  then  heal  and  sustain  no  harm.  Stem 
•^  suckers  are  such  as  proceed  from  the  base  of  the  stem,  as  is  often 

seen  in  the  case  of  the  currant  and  lilac.     They  should  bo  removed 
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Fta.  61. — Suckering  Iron. 
in  any  case ;  wLen  required  for  propagation  they  should  be  taken 
with  all  the  roots  attached  to  them,  and  they  should  bo  as 
thoroughly  disbudded  below  ground  as  possible,  or  they  are  liable 
to  continue  tho  habit  of  suckering.  In  this  c.aso,  too,  the  soil 
should  be  carefully  opened  and  the  shoots  removed  with  a  suckering 
iron,  a  sharp  concave  implement  with  long  iron  handle  (fig.  51). 
When  the  number  of  roots  is  limited,  tho  tops  should  be  shortened, 
and  some  care  in  watering  and  mulching  should  bo  bestowed  on  tho 
plant  if  it  is  of  vahie.  _  •„   i     r       j    - 

(6)  £v  Runners.— k  definition  of  runners  will  be  found  in 
Botany,  vol  iv.  p.  97.  The  young  string-Uke  shoots  produced 
bj  the  strawberry  ore  a  well-known  example  of  them,      llie  pro- 


cess of  rooting  these  runners  should  be  facilitated  by  fixing  them 
close  down  to  the  soil,  which  is  done  by  small  wooden  hooked  pegs 
or  by  stones  ;  hair-pins,  short  lengths  of  bent  wire,  &c.,  may  also 
bo  used.  After  tho  roots  aro  formed,  tho  strings  are  cut  through, 
and  the  runners  become  independent  plants. 

(7)  By  Proliferous  Buds. — Not  unlike  tho  runner,  though  grow- 
ing in  a  very  different  way,  are  the  bud-plants  formed  on  the  fronds 
of  several   kinds   of  fcrus   belonging   to   the  genera  Asplcnium, 

iroodicardia,  I^olysliclmm,  Lastrca,  Adianium,  Cystopteris,  &.c.  In 
some  of  these  [Adianium  caudalum,  Polystichum  kpidoeaulon) 
the  rachis  of  the  frond  is  lengthened  out  much  like  the  string  of 
tho  strawberry  runner,  and  bears  a  plant  at  its  apex.  In  others 
{Polystichum  angulare  prolifcrum'),  the  stipes  below  and  the  rachis 
amongst  the  pinnco  develop  buds,  which  are  ofteu  numerous  and 
crowded.  In  others  again  { IVoodwardia  oricntalis,  Asplcnium 
bulbiferum),  buds  are  numerously  produced  on  the  upper  surface  of 
the  fronds.  These  will  develop  on  tho  jilant  if  allowed  to  remain. 
For  propagation  tho  bulbiferous  portion  is  pegged  down  on  the 
surface  of  a  pot  of  suitable  soil ;  if  kept  close  in  a  moist  atmosphere, 
the  little  buds  will  soon  strike  root  and  form  independent  plants. 
In  the  Cystopteris  the  buds  are  deciduous,  falling  off  as  tho  fronds 
acquire  maturity,  but,  if  collected  and  pressed  into  the  surface  of  a 
30t  of  soil  and  kept  close,  they  will  grow  up  into  young  plants  the 
bllowing  season. 

(8)  By  Layers. — Layering  consists  in  preparing  the  branch  of  a 
plant  while  still  attached  to  tho   parent,  bending  it  so  that  the 

lart  operated  on  is  brought  under  ground,  and  then  fixing  it  there 
ly  means  of  a  forked  peg.  Somo  plants  root  so  freely  that  they 
need  only  pegging  down  ;  but  in  most  eases  the  arrest  of  the 
returning  sap  to  form  a  callus,  and  ultimately  young  roots,  must  bo 
brought  about  artificially,  either  by  twisting  the  branch,  by  split- 
ting it,  by  girding  it  closely  with  wire,  by  taking  off  a  ring  of 
bark,  or  by  "tonguing."  In  tonguing  the  loaves  are  cut  off  tho 
portion  which  has  to  be  brought  under  ground,  and  a  tongue  or 
slit  is  then  cut  from  below  upwards  close  beyond  a  joint,  of  such 
length  that,  when  tho  cut  part  of  the  layer  is  pegged  an  inch  or 
two  (or  in  larger  woody  subjects  3  or  4  inches)  belou  the  siiiface, 
the  elevation  of  the  p}int  of  the  shoot  to  an  upright  position  may 


Fio.  52. — Propagation  by  Layers — a,  tonguing  ;  b,  ringing. 

open  tho  incision,  and  thus  set  it  free,  so  that  it  maj  be  surrounded 
by  earth  to  induce  it  to  form  roots.  Tho  whole  branch,  except  t 
few  buds  at  the  extremity,  is  covered  with  soil.  The  best  seasons 
for  these  operations  are  early  spring  and  midsummer,  that  is, 
before  the  sap  begins  to  flow,  and  after  the  first  flush  of  growth  has 
passed  off  One  whole  summer,  sometimes  two,  must  elapse  before 
the  layers  will  be  fully  rooted  in  the  caso  of  woody  plants  ;  but 
such  plants  as  carnations  and  picotccs,  which  are  usually  propa- 
gated in  this  way,  in  favourable  seasons  take  only  a  few  weeks  to 
root,  as  they  aro  layered  towards  the  end  of  tho  blooming  season  in 
July,  and  aro  taken  off  and  planted  separately  early  in  the  autumn. 
Fig.  52  shows  a  woody  plant  with  one  layer  prejarcd  by  tonguing 
and  another  by  ringing. 

In  general,  each  shoot  makes  one  layer,  but  in  plants  like  the 
Wistaria  or  Clematis,  which  make  long  shoots,  what  is  called 
serpentine  layering  may  be  adopted ;  that  is,  tlie  shoot  is  taken 
alternately  below  and  above  the  surface,  as  frequently  as  its  length 
permits.  There  must,  however,  bo  a  joint  at  the  nnderground 
part  whero  it  is  to  bo  longued  and  pegged,  and  at  least  ore  xounJ 
bud  in  each  exposed  part,  from  which  a  shoot  may  be  devciojjed  to 
form  the  top  of'  tho  young  plant. 

(9)  By  Circumposition. — When  a  plant  is  too  high  or  its  habit 
does  not  conveniently  admit  of  its  being  layered,  it  may  often  be 
increased  by  what  is  called  circumposition,  tho  soil  being  carried 
up  to  the  branch  operated  on.  Tho  branch  is  to  bo  i>rcpared  liy 
ringing  or  notching  or  wiring  as  in  layering,  and  a  temporary 
stand  made  to  support  the  vessel  which  is  to  contain  the  soil. 
Tho  vessel  may  be  a  flower-pot  sawn  in  two,  so  that  tho  halves  moy 
bo  bound  together  when  tised,  or  it  may  be  a  flower-pot  or  box 
with  a  side  slit  which  wUl  admit  the  shoot ;  this  vessel  is  to  b* 
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fillcu  ronipai'tly  witli  euitnblf  porous  rartb,  tbo  oppuins  ot  t)ii>  slit 
boin*^  Bto|t|>t'»l  by  pii-rcs  of  hlalit  or  tilr.     Tlie  rarlb  must  bo  Id-pt 

moist,  wliiili  is  iHTli.ips  bcsi   tlono  l»y  a  thick  inulcbin;;  of  mos-s, 
tho  moss  bfiijg  also  bouud  (lonely  o\ct  the  opening  in  tho  Tcssfl, 

aixl  nJl  lulnj  krpl  damp  by  froiincnt  iiyrin;;inga.      JiciJ  rcmarka  of 

this  met  boil  of  proiMgalion  that  bo  has  rllorti'd  it  with  clay  ami 

cow  Jung,  xvoll  mixed,  after  tbc  bark  bad  boon  taken  olf  all  rouml, 

mil  wrapped  about  with  a  doubla  or  tiiplo  swaddling  of  straw  c 

boy  ropes  (Hcnls  GurJrnrr,  1721). 

This  process  is  sonietiinos  found  very  useful  in  the  case  of  choice 

eonsorvatory  plants  which  may  bo  getting  too  tall  for  tho  house, 

•Qcb  ns  «   iino  Drncana  (fig.   63)  or   Yucca.      Such  a  plant  may 

bo  opcrateil  on  wherever  the  stsm  has  become  firm  and  woody  ; 

tho  top  will  not  fail  to  tnako  a  lino  young  spcciraeu  plant,  which 

might  1)0  removed   in  tho  course  of  about  Iwclvo  months,  while 

other  shoots  would  no  doubt  be  obtained  from  tho  old  stem,  which, 

with  its  head  tlius  reduced,  might  bo  removcil  to  quarters  where 

it  would  not   bo   an  eyesore.      Tho  head  would  perhaps  require 

•toadying  if  tho  stem  wore  loaded  with  a  pot  or  box  of  soil,  as  at  a 

io    tho    liguro.      Mr    Bain    records   {raxi.    ilmj.    B"!.,   xvl    46)  a 

Miccessful  experiment  of  this 

kind  with  a  Dracccna  Draco 

which  was  getting   too   tall 

for  its  position.     An  incision 

was  mado  in  the  stem  half  an 

inch  rtcep  to  .tho  extent  of 

half  its  circumference,   lime 

being  applied  to  tho  wound 

to    dry  up    tho    sap.      This 

incision   was  from   time   to 

tirao    deepened    (and    lime- 
dried)  until  severed,  tho  top 

being   suspended    from    tho 

roof.      After   some    months 

roots   were   protruded    from 

between  tho  woody  structure 

and   its   busli-liko  covering, 

and  tho  gi;;antic  cutting  was 

lowered  into  its  place,   and 

grew   away  freely.      In  this 

caso  llr  liain  was  of  o)iinion 

that  success  was  duo  to  tho 

slowness  of  the  process  and 

tho  precautions  taken  to  dry 

and  harden  tho  stem. 

(10)  Eij  Cra/i;s.— Grafting 
13  60  extensively  resorted  to 
that  it  is  impossible  hero  to 
notice  all  its  phases.  It  is 
perhaps  of  most  importance 
as  tho  principal  means  of 
propagating  our  hardy  kinds 
of  fruit,  especially  tbc  apple 
and  tho  pear  ;  but  tho  process 
is  tho  same  with  most  other 
fruits  and  ornamental  hardy 
trees  and  shrubs  that  aro 
thus  propagated.  Tho  stocks 
aro  commonly  divided  into 
two  classes  :—{l)  free  stocks,  which  consist  of  seedling  plants, 
chicdy  of  the  6.imo  genus  or  species  as  tho  trees  from  w-hicli-  the 
scions  nro  taken  ;  and  (2)  dwarfing  stocks,  which  aro  of  moro 
diminutive  growth,  either  varieties  of  tho  same  species  or  species 
of  the  same  or  some  oUicd  genus  as  tho  scion,  which 'havo  a  tend- 
ency to  lessen  tho  expansion  of  the  engrafted  tree.  Tho  French 
Paradise  is  the  best  dwarfing  stock  for  apples,  and  the  quince  for 
pear».  In  letcrmining  the  choice  of  stocks,  the  nature  of  tho  soil 
10  whirl]  tho  grafted  trees  are  to  grow  should  havo  full  weight.  ]n 
a  soil,  for  example,  naturally  moist,  it  is  proper  to  graft  pears  on 
tho  'luincc,  becauso  this  plant  not  only  thrives  in  such  a  soil,  but 
serves  to  check  the  luxunnnco  thereby  producciU  Tho  scions 
should  always  be  jiortions  of  tho  wood  of  tho  preceding  year, 
Bolpdod  fiom  healthy  jiarcnts;  in  tho  caso  of  shy-bearing  kinds, 
it  IS  111  Her  to  obtain  liieiu  from  tho  fruitful  branches.  Tho  scions 
should  bo  taken  olf  some  weeks  bcfoio  they  aro  wanted,  and  half- 
bunid  in  tho  earth,  siiico  tho  stock  at  the  time  of  grafting  should 
in  point  of  vrgct.ilion  bo  somewhat  in  advance  of  the  graft.  During 
winter,  giafts  ni.iy  bo  conveyed  long  distances,  if  cirefully  packedr 
If  tiny  lia\c  been  six  wrc  ks  or  two  months  separated  from  tho  parent 

Claul,  they  hhouhl  \>o  grafted  lowou  the  stock,  ond  the  earth  should 
0  ndgcd  up  round  tlnin,  having  only  one  bud  of  tho  scion  ex- 
imaod  11  liovo  ground.  Tho  best  season  for  grafting  apples  and  similar 
iiarJy  subjects  is  tho  month  of  MarcJi;  but  it  may  bo  commenced 
on  soon  03  tho  sap  in  tho  stock  is  fairly  in  motion,  and  may  bo  cou- 
linnr.l  during  tho  first  half  of  April 

ly/fii-grrijiiiirjot  Totir/iic-grnftlng  (R^.  54)13  tho  most  usual  modo 
of  perl  ■riniiig  tho  oporatiou.     Tho  stock  is  hoadcil  off  by  an  obliijuo 


transTcrso  rut  as  shown  at  n,  a  slice  is  then  pared  off  the  sido  aa  at 
h,  and  on  tho  faro  ol  this  a  tongue  or  notch  is  made,  tho  (ut  being 
in  a  downward  direction  ;  the  scion  e  is  pared  olf  in  a  similar  woy 
by  a  single  clean  sharp  cut,  and  this  is  notched  or  tongucd  in  tho 
opposite  direction  as  the  figure  indicates ,  tho  two  are  then  fitteJ 
together  as  shown  at  d,  so  that  the  inner  bark  of  each  may  come  in 
contact  at  least  on  ono  side,  and  then  tied  round  with  damp  soft 
bast  as  at  e  ;  uoxt  some  grafting  clay  is  taken  on  tho  furrfingor  auil 


Fia.  51. — Whip-GrafUug  or  Tongue-Grafting. 

pushed  down  on  each  side  so  as  to  fill  out  the  space  between  Oi» 
top  of  the  stock  and  the  graft,  and  a  portion  is  also  nibbol  over 
the  ligatures  on  tho  side  where  the  graft  is  placed,  a  handful 
of  the  clay  is  then  taken,  flattened  out,  and  rolled  closely  round  the 
whole  point  of  junction,  being  finished  olT  to  a  tapering  form  both 
above  and  below,  as  shown  by  the  dotted  lino/.  To  do  this  deftly, 
the  hands  should  bo  plunged  from  timo  to  time  in  dry  ashes,  to 
prevent  tho  clay  from  sticking  to  them. 

Clcft-grafling  (fig.  65)  is  another  method  iu  common  use.  The 
stock  a  is  cleft  down  from  tho  horizontal  cut  d,  and  tho  scion,  when 
cut  to  a  thin  wedge  form,  as  shown  at  c  and  c,  is  inserted  into  the 
cleft ;  tho  whole  is  then  bound  up  and  clayed  as  in  the  former  cose. 
This  13  not  so  good  a  plan  as  whi[i-grafting ;  it  is  improved  by 
sloping  the  stock  on  ono  sido  to  the  size  of  tho  graft. 


Fio.  55.— Cleft-Grafting.  Fio.  66.  — Crown-Grafting. 

Cromn-grafliny  or  Hind-grafting  (fig.  66)  is  preferable  to  deft- 
giafting,  inasmuch  as  it  leaves  no  open  spaces  io  tho  wood.  Th» 
stock  b  is  cut  olf  horizontally  or  nearly  so,  and  a  slit  is  then  cut  in 
tho  bark/,/,  a  wedge-shaped  piece  of  ivory  bring  inserted  t» 
raise  the  bark  ;  tho  scion  is  then  cut  to  the  same  wedge-shaped 
form  g,  h,  and  inserted  in  the  siiaco  opened  for  it  between  the 
albumen  aj;d  the  bark,  after  which  it  is  tied  down  and  clayed  over 
in  tho  manner  alrcatly  described. 

Sidc-grafling  is  performed  liko  whip-grafting,  the  graft  being 
inserted  on  tho  sido  ofa  branch  ond  not  at  the  cut  end  of  the  stock. 
It  may  bo  jiractised  fjr  t?ie  pur|>oso  of  changing  a  part  of  the  tree, 
and  is  sometimes  very  uscIulTor  filling  out  vacant  suacos.  in  trained 
trees  especially. 

Inarchingia  another  form  of  side-grafting.  IToro  thegraft  ia  fixed 
to  tho  siilo  ot  tho  stock,  which  is  plan  toil  or  potted  close  to  tho  ]dant 
to  bo  worked.  Tho  branches  aro  applied  to  the  sloik  while  yet 
attached  to  tho  parent  tree,  ond  remain  fo  until  united  In  the 
caso  of  trained  trees,  a  young  shoot  is  wOmetimes  inarched  to  its 
parent  stem  to  snnnly  a  branch  where  one  ha."  not  liocu  developed 
in  the  ordinary  wa^. 

For  the  propagation  by  ^^ait.iol"  aove  .ind  greenhoua*  plania  thf 
process  adopted  la  wliip-giiTfliu,<  or  a  m  di.'icatiun  rf  ii  ■    Tin*  }ATii 
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are,  lion-pver,  8omotimo3  so  small  tliat  the  tongiio  of  the  graft  in 
dispensed  with,  and  the  two  stems  simply  pari'd  smooth  and  bound 
together.  In  this  way  hardy  rhododendrons  of  choice  sorts,  green- 
house azaleas,  the  varieties  of  the  orange  family,  camellias,  roses 
raro  conifers,  and  numerous  other  plants  are  increased.  In  small 
subjects  soft  cotton  is  used  for  tying  instead  of  bast,  and  grafting- 
wax  is  substituted  for  grafting-clay.  The  best  is  the  French  cold 
maatic  "  L'Homme  Lefort."  All  grafting  of  this  kind  is  done  in 
the  propagating  house,  at  any  season  when  grafts  are  obtainable 
ID  a  fit  state,— the  plants  when  operated  on  being  placed  in  close 
frames  warmed  to  a  suitable  temperature. 

Hoot-graftinq  is  sometimes  resorted  to  where  extensive  increase  is 
an  object,  or  where  stem-grafting  or  other  means  of  propagation  are 
nit  available.  In  this  case  the  scion  is  grafted  directly  on  to  a 
i)ortion  of  the  root  of  some  appropriate  stock,  both  graft  and  stock 
being  usually  very  small  ;  the  grafted  root  is  then  potted  so  as  to 
•over  the  point  of  junction  with  the  soil,  and  is  plunged  in  the  bed 
of  the  propagating  house,  where  it  gets  the  slight  stimulus  of  a 
gentle  bottom  heat.     Dahlias  (fig.  67)  and  Dteomes  may  be  grafted 
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Pro.  57.— Root-Grafting 
of  Dahlia. 


Fia.  68.— Root-Graf tmg  of 
Woody  Plant. 


by  inserting  youn§  shoots  into  the  neclc  of  one  of  the  fleshy  roots  of 
«ach  kind  respectively — the  best  method  of  doing  so  being  to  cut 
a  triangular  section  near  the  upper  end  of  the  root,  just  large  enongh 
to  admit  the  young  shoot  when  slightly  pared  away  on  two  sides  to 
give  it  a  similar  form.  In  the  case  of  largo  woody  plants  thus 
worked  (fig. -58)  the  grafted  roots,  after  the  operation  is  completed, 
are  planted  in  nursery  beds,  so  thattho  nppf^r  ouJs  ojijff  are  eT'KiseQ 
to  tlie  atmosphere,  as  shown  at  c  in  the  hgure. 

(11)  By  Buds. — Uudding  is  the  inserting  of  a  bua  cut  v^.vu  a 
/wrlion  of  hark  of  the  {)lant  to  be  propagated  into  the  bark  of  the 
stoik,  where  it  is  bound  gently  but  firmly.  Stone  fruits,  such  as 
peaches,  apricots,  plums,  clierrios,  &c.,  are  propagated  in  this  way, 
M  well  as  roses,  and  many  other  plants.  In  the  propagating  house 
budding  may  be  done  at  any  season  when  the  sap  is  in  motion ;  but 
or  fruit  trees,  roses,  &c. ,  in  the  open  air,  it  is  usually  done  in  July  or 
August,  when  the  buds  destined  for  the  following  year  are  completely 
formed  in  the  a-xils  of  the  leaves,  and  when  the  hark  separates  freely 
from  the  wood  it  covers.  Those  buds  are  to  be  preferred,  as  being 
best  ripened,  which  occur  on  the  middle  portion  of  a  young  shoot. 

The  simplest  and  most  generally  practised  form  of  budding  is 
that  called  Shield-budding  or  T-btidding  (fig.  69).  The  operator 
Bhouhl  be  provided  with  a  budding-knife  in  which  the  cutting  edge 
of  the  blade  is  ronndcd  off  nt  the  point,  and  which  has  a  thin  ivory 
or  bone  handle,  for  raising  the  bark  of  the  stock.  A  horizontol 
incision  is  piadc  in  the  bark  quite  down  to  the  wood,  and  from  this 
•  perpendicular  slit  isdtiwn  downwards  to  the  extent  of  perhaps  an 
inch,  so  that  the  slit  1ms  a  resemblance  to  the  letter  T.  as  at  a.  A 
bud  is  then  cut  by  a  rloan  incision  from  the  tree  intended  to  be 
propacated.  having  a  pnrtion  of  the  wockI  attached  to  it,  and  so  that 
the  whole  may  bo  an  inch  and  a  half  long,  as  at  d.  The  bit  of  wood 
t  must  be  gently  witlnlrriwn,  cnre  Ix-ing  taken  that  the  bud  adliores 
«hoUy  to  the  lurk  nr  sliifld.  as  it  is  called,  of  which/isa  side  view 
The  hjik  on  eech  °idc  of  the  perpendicular  slit  being  then  cautiously 
opened,  as  at  f>,  M-ith  the  handle  of  the  knife,  the  bud  and  shield  are 
iniierwd  as  showu  nt  e,     Tho  upper  tip  of  the  shield  la  cut  off  hori- 


zontally, and  brought  to  fit  the  oark  of  the  stock  at  tho  trnnsvcrso 
-ncision.  Slight  ties  of  soft  cotton  wool  or  worsted,  or  even  luoisl 
bast-matting,  are  then  applied.  In  about  a  mouth  or  eix  weeks 
tho  bgatures  may  be  Uken  away.  when,  if  the  operation  has  bceu 


Fio.  59.— Shield-Budding. 


successful,  the  bud  wiU  be  fresh  and  full,  and  the  shield  fimJj 
united  to  the  wood.  In  the  followiog  spring  a  strong  shoot  will  be 
thrown  out,  and  to  this  the  stock  is  headed  down  by  gradationf 
during  tho  course  of  the  summer.  ' 

To  bo  successful  the  ojieration  should  be  performed  with  a  quick 
and  light  hand,  so  that  no  part  of  the  delicate  tissues  be  inju-cd,  as 
would  happen  if  they  were  left  for  a  time  exposed,  or  if  the  huq 
were  forced  in  like  a  wedge.  The  union  is  effected  as  in  grafting,, 
by  means  of  the  organizable  sap  or  cambium,  and  the  less  this  la 
disturbed  until  the  inner  bark  of  the  shield  is  pressed  and  fixed, 
against  it  the  better.  Inverted  T-budding,  in  which  the  two  inci- 
sions are  in  the  form  ±,  is  for  some  'easona  preferable  to  the  more 
ordinary  method. 

(12)  By  Branch  Cuttfajs.- Propagation  by  cuttings  is  tho  moue 
of  increase  most  commonly  adopted,  next  to  that  by  seeds  It  is 
effected  by  taking  a  portion  from  a  branch  or  shoot  of  the  plant, 
and  placing  it  in  the  soil.  There  are  great  differences  to  be  observed 
in  the  selection  and  treatment  of  cuttings.  Sometimes  soft  green 
shoots,  as  in  Verbena  (fig.  60,  a),  are  used;  sometimes  the  shoots 
must  be  half -ripened,  and  sometimes  fully  matured.  So  of  the  mode 
of  preparation  ;  some  will  root  if  cut  off  or  broken  ofl  at  any  point 
and  thrust  into  wet  earth  or  sand  in  a  warm  place  (fig.  60,  a) ;  others 
require  to  be  cut  with  the  utmost  care  just  below  a  joint  or  leaf-base, 
and  by  a  keen  blade  so  as  to  sever  the  tissues  without  tearing  oi 
bruising ;  and  others  again  after  being  cut  across  require  to  bej 
split  up  for  a  short  distance.  It  is  tisual  and  in  most  cases  necessary 
to  cut  away  the  lower  portion  of  a  cutting  up  to  just  below  tW 


Fia  60. — Propagation  by  Cuttings. 

noQB  or  joint  (fig.  60,  b,  d,  e).  The  internodal  parts  mill  not  often 
divide  so  as  to  form  separate  individual  plants  ;  sometimes,  however, 
this  happens  ;  it  is  said  that  the  smallest  piece  of  TorCn^n  asiatica, 
for  instance,  will  grow.  Then  as  to  position,  certain  cuttings  grow 
readily  enough  if  planted  outdoors  in  the  open  soil,  some  preferring 
shade,  others  sunshine,  while  less  hardy  subjects  must  be  covercil 
with  a  bell-glass,  or  must  be  in  aclose  atmosphere  with  bottom  heat, 
or  must  have  tho  aid  of  pure  sdver  sand  to  facilitate  their  rooting 
(fig.  60,  c).  Cuttings  should  in  all  cases  be  taken  from  healthy 
plants,  ami  from  sho<  ts  of  a  moderate  degree  of  vigour.  It  is  also 
important  to  select  leafy  growths,  and  not  such  as  mil  ot  rm*  run 
up  to  flower.  Young  shoots  which  have  become  moderately  firm 
generally  make  the  best  cuttings,  but  sometimes  the  viry  softest 
shoots  strike  mo.-e  readily.  For  all  plants  in  a  growing  slate  spring 
is  the  safest  time  for  takingcuttings. 
Cuttings  of  deciduous  plants  should  b«  taken  off  after  llie  fall  o( 
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Ihe  leaf,  and  shonlJ  h%n  all  anuor|;;Taun(I  buJb  carefully  removed 
so  (n  to  prevent  as  far  as  possible  the  formation  of  suckers.  These 
cutlings  shoulJ  bo  about  one  foot  in  length,  and  should  bo  planted 
at  onco  in  the  CTOund  so  as  to  leave  only  the  top  with  the  two  or 
three  preserved  buds  ox  jioscd.  If  a  clean  stem,  however,  is  desired, 
H  longer  jiortion  may  be  left  uncovered. 

Cuttings  of  growing  plants  are  prepared  by  removing  with  a  sharp 
knife,  and  modonitely  close,  the  few  leaves  which  would  otherwise 
bo  buried  in  the  soil  ;  they  are  then  cut  clean  across  just  below 
a  joint :  the  fewer  the  leaves  thus  removed,  however,  the  better, 
lis  if  kept  from  being  exhausted  they  help  to  supply  the  organizable 
matcer  out  of  which  the  roots  are  formed.  Free-rooting  subjects 
strike  in  any  lightish  sandy  mixture  ;  but  difficult  subjects  should 
have  thorouglily  well-dmined  pots,  a  portion  rf  the  soil  proper  for 
the  particular  (jiants  made  very  sandy,  and  a  surfacing  of  clean  sharp 
silver  sand  about  as  deep  as  the  length  of  the  cutting  (fig.  60,  c).  jlr 
Ayres,  writing  in  the  Gardeners'  Chronicle  (ls43,  p.  116),  recom- 
mends 5-incli  pots  for  cuttings  ;  and  these  he  prepares  by  placing 
over  the  hole  ut  the  bottom  of  each  an  inverted  3-inch  pot,  around 
It  potsherds  Irokcn  small,  over  these  some  moss,  and  then  the 
compost  made  up  of  equal 
quantities  of  peat,  sand,  and 
leaf-mould,  leaving  about  half 
an  inch  at  top  for  white  sand, 
which  runs  into  the  holes  as  the 
cuttings  are  inserted.  Mr  Ayres 
advises  that  "a  stock  of  pots 
thus  prepared  should  be  kept  in 
a  frame  or  propa-jating  house,  as 
nothing  is  so  injurious  to  cut- 
tings taken  from  plants  growing 
in  heat  as  to  put  them  into  cold 
Boil.  Cuttings  cannot  be  too 
short  if  they  hai  e  the  necessary 
buds  to  form  a  plant ;  neither 
can  they  be  inserted  too  shallow, 
if  they  are  made  fi  rm  in  the  pots. " 
All  plauts  while  ulriking  may  be  kept  in  a  temperature  rather  higher 
thau  that  in  which  they  grow  naturally,  and  the  soil  about  them 
should  be  kept  moist,  although  they  must  not  from  want  of  drainage 
«n  any  degree  gel  sodden  with  wet.  The  humidity  kept  np  about 
the  cuttings  is  Uiaintained  by  covering  them  with  bell-glasses,  or 
setting  them  in  handlights  or  small  glazed  framts  of  convenient  size. 

A  special  contrivance  for  a  cutting  pot  (fig.  61)  was  brought  into 
notice  many  years  ago  by  Mr  A.  Forsyth.  A  smaller  pot  was  put 
into  a  larger  one,  the  hole  at  the  bottom  being  closed  with  clay  a  ; 
the  bottom  of  the  outer  pot  is  filled  with  crocks  b,  so  that  the 
small  pot  is  brought  up  to  the  level  of  the  larger  one  ;  and  the 
space  between  the  two  pots  c  is  filled  with  propagating  soil,  the 
cuttings  being  so  planted  that  their  ends  rest  against  the  sides  of 
the  inner  pot,  which  is  then  fiUed  with  water,  and  this  passing 
slowly  through  the  sides  of  the  pots,  just  keens  the  soil  moistened. 


Fio.  61.— Double  Cutting  Pot 


Fia.  62.  —Leaf  Cuttings. 

Such  delicato  pl.ints  as  heatns  are  reared  in  stiver  sand,  a  stra- 
tum of  which  is  placed  over  the  sandy  peat  soil  in  the  cutting  pot, 
nnd  thus  the  cutting.^!,  though  rooting  in  the  sand,  find  at  once  on 
t  ho  emission  of  roots  congcuial  soil  for  them  to  groM  in  (fig-  60,  c). 


Hardy  plants,  such  as  pinks,  pansics,  Sc,  are  propagated  by  eiif» 
tings  planted  during  early  summer  in  light  rich  soil.  Tho  cuttingri 
of  pinks  are  called  jiipings  (lig.  60,  d),  and  are  planted  about  June, 
while  pansics  may  be  renewed  in  this  way  both  in  spring  and  ii> 
autumn. 

(13)  By  Leaf  CuUings. — Many  plants  may  be  propagated  by 
planting  their  leaves  or  portions  of  their  leaves  as  cuttings,  as,  for 
example,  the  herbaceous  Gloxinia  (fig.  62,  a)  and  Gesnera,  the 
succulent  Sempcrvivum,  Echevcria,  Pachyphytum,  and  their  ailies. 
and  such  hard-leaved  plauts  as 

Thcophrasta  (fig.    62,    *)       The      r     \  ,t^    /  /       s, 
leaves  are  best  taken  off  with  the   (<^\sAi  //Vjlif"^<i 
base  whole,  and  should  be  planted   {^"^^^^^  Lp^^^~Z    \ 
in  well-drained    sandy   soil :   in   \"v       xWisff^PTI^^^^ ,  \ 
duo  time   they  form   roots,  and 
ultimately  from  some  latent  bud 
a   little   shoot   which  forms  tho 
young  plant.     The  treatment  is 
precisely  like  that  of  branch  cut- 
tings.    Gloxinias,  begonias,  &c., 
grow  readily  from  fragments  of       p;     63.-Leaf  Propagation, 
the  leaves  cut  clean  through  tho  °  '  ° 

thick  veins  and  ribs,  and  planted  edgewise  like  cuttings.  Tliis  class 
of  subjects  may  also  be  fixed  flat  on  the  surface  of  the  cutting 
pot,  by  means  of  little  pegs  or  hooks,  the  main  ribs  being  cut  across 
at  intervals,  and  from  these  points  roots,  and  eventually  young 
tubers,  will  be  produced  (fig.  63). 

(14)  By  Hoot  CuUings. — Some  plants  which  are  not  easily  increased 
by  other  means  propagate  readily  from  root  cuttings.  Amongst  thi 
indoor  plants  which  nay  be  so  treated,  the  Bouvardia,  Pelargonium, 
Aralia,  and  Wigandii  may  be  mentioned.  The  modus  operandi  is 
to  turn  the  plant  out  of  its  pot,  shake  away  the  soil  so  as  to  free 
the  roots,  and  then  celect  as  many  pieces  of  the  stouter  roots  as 
may  be  required.  These  are  cut  up  into  half-inch  lengths  (some- 
times less),  and  inserted  in  light  sandy  soil  round  the  margin  of  a 
cutting  pot,  sp-that  tao  npper  end  of  the  root  cutting  may  be  level 
with  the  soil  or  only  just  covered  by  it.  The  pots  should  be 
watered  so  as  to  settle  the  soil,  and  be  placed  in  the  close  atmosphere 
of  the  propagating  pit  or  frame,  where  they  will  ne-id  scarcely  any 
water  until  the  buds  are  seen  pushing  through  the  surface. 

Thereare  various  herbaceousplants  which  may  be  similarly  treated, 
such  as  sea-kale  and  horseradish,  and,  among  ornamental  plants, 
the  beautiful  autumn-blooming  Anemone  japoni:a  and  Saiecio 
pulclier.  The  sea-kale  and  horseradish  require  to  1  e  treated  in  the 
open  garden,  where  the  cut  portions  should  be  pltnted  in  lines  >a 
well-worked  soil  ; 
but  the  roots  of 
the  Anemone  and 
Scnecio  should  be 
planted  in  pots  and 
kept  in  a  close 
frame  with  a  little 
warmth  till  the 
young  shoots  have 
started. 

Various  hardy  or- 
namental trees  are 
also  increased  in 
this  way,  as  the 
quince,  elm,  ro- 
binia,  and  mul- 
berry, and  the  rose 
amongst  shrubs. 
The  most  important 
use  to  which  this 
mode  of  propagation 
is  put  is,  however, 
the  increase  of 
roses,  and  of  the 
various  plums  used . 
as  stocks  for  work. 
ing  tho  choicer ; 
stone  fruits.  The 
method  in  the  latter 
case  is  to  select 
roots  averaging  the 
thickness  of  the 
little  finger,  to  cut 
these  into  lengths 
of  about  3  or  4 
inches,  and  to  plant 
them  in  lines  just  beneath  the  surface  in  nursery  beds.  The  roiX 
cuttings  of  rose-stocks  are  prepared  and  treated  in  a  similar  way.  _ 

(16)  By  CuUings  of  Single  Eyes.— T"bia  mode  of  propagation  a 

performed  by  cuttingthebranches  into  short  lengths,  each  containsng 

one  well-matured  bud  oroye,  with  a  short  portion  of  the  stem  »bov6 

.  aud  below.     It  is  »  common  mode  of  propoeating  vines,  the  eye» 


Fia.  64.— Cutting  of  Single  Eye. 
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Seins  in  tlii<:  c.is.i  cut  from  tlie  ripeuej  leafless  wood.  The  eyes 
Cfig.  Gi,  p)  are  pliintej  just  below  tlie  surface  in  pots  of  li<'ht  soil 
whKh  are  placea  in  a  hot  bed  or  propngating  pit,  and  in  due  timi 
each  pushes  up  a  young  shoot  which  forms  the  future  stem  while  • 
from  about  ita  base  the  joung  roots  are  produced  (fig.  61,  b)  whirh 
convert  it  into  an  indepoudcut  plant.  In  the  case  of  plants  with 
persistent  leaves,  tlie  st-m  may  be  cut  througli  just  above  and 
below  the  bud,  retaining  the  leaf  which  is  left  on  the  cutting,  the 
old  wood  and  ej-e  b-iiig  placed  beneath  the  oil  and  the  leaf'  left 
exposed.  In  this  way  the  india-rubber  tree  {Ficiis  clastU-a),  for 
example,  aud  many  other  tender  plants  may  bo  increased  with  the 
aid  of  a  brisk  bottom  heat.  JIany  of  the  free-growing  soft-wooded 
jilaiits  may  also  be  grown  from  cuttings  of  single  joints  of  the  youuf 
wood,  where  vapid  increase  is  desired  ;  and  in  the  case  of  oppo!=ite° 
leaved  plants  two  cuttings  may  often  be  made  from  one  joint  by 
splitting  tho  stem  longitudinally,  each  cutting  consisting  of  a  leaf 
and  a  perfect  bud  attached  to  half  the  thickness  of  the  stem. 

23.  PhmtiiKj  and  Transplanting. — la  preparing  a  fruit 
tree  for  transplantation,  the  first  thing  to  be  done  is  to 
open  a  trench  round  it  at  a  distance  of  from  3  to  4  feet, 
occordiug  to  size.  The  trench  should  be  opened  to  about 
two  spades'  depth,  and  any  coarse  roots  which  may  extend 
thus  far  from  the  trunk  may  bf  cut  clean  off  with  a  sharp 
knife.  The  soil  between  the  trench  aud  the  stem  is  to  bo 
reduced  as  far  as  may  seem  necessary  or  practicable  by 
means  of  a  digging  fork,  the  roots  as  soon  as  they  are 
liberated  being  fixed  on  one  side  and  carefully  preserved. 
By  working  iu  this  way  all  round  the  ball,  the  best  roots 
will  be  got  out  and  preserved,  and  the  ball  lightened  of 
all  superfluous  soil.  The  tree  will  then  be  ready  to  lift 
if  carefully  prized  up  from  beneath  the  ball,  and  if  it  does 
not  lift  readily,  it  will  probably  be  found  that  a  root  has 
struck  downwards,  which  will  have  to  be  sought  out  and 
cut  througk  Whenever  practicable,  it  is  best  to  secure 
a  ball  of  earth  round  the  roots.  On  the  tree  being  lifted 
from  its  hole  the  roots  should  be  examined,  and  all 
Which  have  been  severed  roughly  with  the  spade  should 
have  the  ends  cut  smooth  with  the  knife  to  facilitate  the 
emission  of  fibres.  The  tree  can  then  be  transported 
to  its  new  position.  The  hole  for  its  recention  should 
be  of  sufficient  depth  to  allow  the  base  of  the  ball 
of  earth,  or  of  the  roots,  to  stand  so  that  the  point 
whence  tlie  uppermost  roots  spring  from  the  stem  may 
be  2  or  3  inches  above  the  general  surface  level.  Then 
the  bottom  being  regulated  so  as  to  leave  the  soil  rather 
highest  in  the  cpntre,  the  plant  is  to  be  set  in  tha  hole  in 
the  position  desired,  and  steadied  there  by  hanci.  Next 
the  roots  from  the  lower  portion  of  the  ball  are  to  be  sought 
ont  and  laid  outwards  in  lines  radiating  from  the  stem, 
being  distributed  equally  on  all  sides  as  nearly  as  this  can 
bo  done;  some  fine  and  suitable  good  eaith  should  be 
thrown  amongst  tho  roots  as  they  are  thus  being  placed,  and 
worked  in  well  up  to  the  base  of  the  ball.  The  soil  cover- 
ing the  roots  may  be  gently  pressed  down,  but  the  tree 
should  not  be  pulled  up  and  down,  as  is  sometimes  done, 
to  settle  the  soil.  This  done,  another  set  of  roots  higher 
up  the  ball  must  be  laid  out  in  the  same  way,  and  again 
another,  until  the  whole  of  the  roots,  thus  carefully  laid, 
are  embedded  as  firmly  as  may  be  in  the  soil,  which  may 
now  receive  another  gentle  treading.  The  stem  should 
next  be  supported  permanently,  either  by  one  stake  or  by 
three,  according  to  its  size.  The  excavation  will  now  be 
filled  up  about  two-thirls  perhaps ;  and  if  so  the  tree  xdaj 
have  a  thorough  good  witering,  sufficient  to  settle  the  soil 
closely  about  its  roots.  After  twenty-four  hours  the  hole 
may  be  levelled  in,  with  moderate  treading,  if  the  water 
has  soaked  well  in,  the  surface  being  left  slightly  sloping 
opwanls  towards  the  stem  of  the  trea  In  transplanting 
trees  of  the  ornam-^ntal  class,  less  need  be  attempted  in 
respect  to  providing  new  soil,  although  the  soil  should 
be  made  as  congenial  as  practicable. 

In  transplanting  smaller  subjects,  such  as  plants  for  the^ 
flower  garden,  much  less  effort  is  required    T)>a  plant  must 


be  lifted  with  as  little  injury  to  its  rootlets  as  posMble,  and 
carefully  set  into  the  hole,  the  soil  being  filled  in  round 
it,  and  carefully  pressed  close  by  the  hand  For  moving 
small  plants  the  garden  trowel  is  a  very  convenient  toolj 
but  we  are  inclined  to  give  the  preference  to  the  haud-fi  rk 
(fig.  45).  For  larger  masses,  such  as  strong-giowiug  her- 
baceous plants,  a  spade  or  digging-fork  will  be  requisite. 

When  seedlings  of  vigorous  plants  have  to  be  "  pricked 
out,"  a  dibble  (fig.  64)  is  the  best  implement  to  be  used. 
The  ground  being  prepared  and,  if  necessary,  cnriclied, 
and  the  snrface  made  fine  and  smooth,  a  hole  is  made 
with  the  dibble  deep  enough  and  large  enough  to  receive 
the  roots  of  the  seedling  plants  without  doubling  ihem  up, 
and  the  hole  is  filled  in  by  working  the  soil  close  to  the 
plant  with  the  point  of  the  dibble.  The  pricking  out  of 
seedlings  in  pots  in  the  propagating  pit  is  efi'ected  in  ft 
similar  way.  The  plants,  indeed,  often  require  to  be  re- 
moved and  set  from  half  an  inch  to  an  inch  apart  before 
they  have  become  sufficiently  developed  to  admit  of  being 
handled  with  any  degree  of  facility,  and  for  these  a  pointed 
stick  of  convenient  size  is  used  as  a  dibble.  In  (.xtrems 
cases  it  is  best  to  lift  the  little  seedling  on  the  end  of  a 
flattish  pointed  stick,  pressing  this  into  the  new  soil  where 
the  plant  is  to  be  placed,  and  liberating  it  and  closing 
the  earth  about  it  by  the  aid  of  a  similar  stick  held  ia 
the  other  hand. 

■Large  trees  may  be  successfully  transplanted  by  the  aid 
of  transplanting  machines,  of  which  different  forms  are  in 
use.  These  will  be  found  figured  and  described  in  the 
various  horticultural  and  arboricultural  publications.  See, 
e.g.,  M'Intosh's  Book  of  the  Garden  (iL  p.  374  sq.).  The 
best  season  for  transplanting  deciduous  tr^es  is  during  the 
early  autumn  months.  As  regards  ev  ^leens  opinions  are 
divided,  some  preferring  August  and  September,  others 
April  or  May.  They  '•an  be  successfully  planted  at  either 
period,  but  for  subjects  which  are  at  all  difficult  to  remove 
the  spring  mouths  are  to  be  preferred. 

23.  Potting  and  Repotting. — Garden  pots  are  made  Pottiim 
with  a  comparatively  large  hole  in  the  bottom,  and  those  of 
the  largest  size  have  also  holes  at  the  side  near  the  bottom  ; 
these  openings  are  to  prevent  the  soil  becoming  saturated 
or  soured  with  superabundant  water.  To  prepare  the  pot 
for  the  plant,  a  broadish  piece  of  potsherd,  called  a  "  crock," 
is  placed  over  the  large  hole,  and  if  there  be  side  holes  they 
also  are  covered.  The  bottom  crock  is  made  from  a  piece 
of  a  broken  garden  pot,  and  is  laid  with  the  convex  side 
upwards  ;  then  comes  a  layer  of  ir- 
regular pieces  of  crock  of  various 
sizes,  about  an  inch  deep  in  a  5-inch 
pot,  2  inches  in  an  11-inch  or  12-inch 
pot,  <tc.  The  mode  of  crocking  a 
pot  is  shown  in  fig.  65.  A  few  of 
the  coarser  lumps  from  the  outer 
edge  of  the  heap  of  potting  soil  arci 
spread  over  the  crocks.  The  same  end, 
that  of  keeping  the  fiuer  particles  of  Fio-  65. -Section  of  Pot 
^,         .,  ,       '^    P .         -.,   ^,     1     •  showing  Crocks, 

the  SOU  from  niiiingwith  thedrainage 

crocks,  may  be  attained  by  shaking  in  a  littln  clean  mos& 
A  handful  or  two  of  the  soil  is  then  put  in,  and  on  tfiistn^ 
plant  v'ith  its  roots  spread  out  is  to  be  set  a  trifle  highei 
than  the  plant  should  sta  id  iu  the  pot  when  finished  off ; 
more  soil  is  to  be  added,  and  the  whole  pressed  firmly  with 
the  fingers,  the  base  of  tne  stem  being  just  below  the  pot- 
rim,  and  the  surface  being  smoothed  off  so  as  to  slope  a 
little  outwards.  When  finished  off,  the  pots  should  be 
well  watered,  to  settle  the  soil ;  but  they  should  stand  till 
the  water  has  well  drained  away,  since,  if  they  are  moved 
about  wliile  the  fresh  soil  is  very  wet,  there  will  be  a 
risk  of  its  becoming  puddled  or  too  much  consolidacfiL 
Larger  plants  do  not  need  quite  such  delicate  treatment,j, 
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but  cara  should  be  taken  not  to  handle  the  roots  roughly. 
The  soil  for  these  should  bo  leas  comminuted,  iind  the 
imount  of  drainage  material  more  ample.  Larger  bodies 
of  soil  al.?o  require  to  be  more  thoroughly  consolidated 
before  watering ;  otherwise  they  would  settle  down  so  as 
to  leave  an  unsightly  void  at  the  pot-rim. 

Some  plants,  especially  when  pt  '.ted  temporarily,  may  be 
dealt  with  in  a  simpler  way.  A  single  crock  may  be  used 
in  some  cases,  and  in  others  no  crock  at  all,  but  a  handful 
of  half-decayed  leaves  or  half-decayed  dung  thrown  into 
the  bottom  of  the  pot.  This  mode  of  potting  does  well 
for  bulbs,  such  as  hyacinths,  which  are  either  thrown 
away  or  planted  out  when  the  bloom  is  over.  The  bedding 
plants  generally  may  be  potted  in  this  way,  the  advantage 
being  that  at  planting-out  time  there  is  less  risk  of  disturb- 
in"  the  roots  than  if  there  were  potsherds  to  remove. 
Plants  of  this  character  should  be  potted  a  little  less  firmly 
than  specimens  which  are  likely  to  stand  long  in  the  pot, 
nnd  indeed  the  soil  should  be  made  comparatively  light  by 
the  intermixture  of  leaf-mould  or  some  equivalent,  in  order 
that  the  roots  may  run  freely  and  quickly  into  it. 

For  epiphytal  plants  like  orchids  the  most  thorough 
drainage  must  be  secured  by  the  abundant  use  of  potsherds, 
small  pots  being  sometimes  inserted  inside  the"  larger 
ones,  or  by  planting  in  shallow  pots  or  pans,  so  that  there 
ehall  be  no  large  mass  of  soil  to  get  consolidated.  For 
most  of  these  the  lightest  spongy  but  sweet  turfy  peat 
must  be  used,  this  being  packed  lightly  about  Ihe  roots, 
and  built  up  above  the  pot-rim,  or  in  some  cases  freely 
mixed  before  use  with  chopped  sphagnum  moss  and  nodules 
of  broken  pots  or  of  charcoaL  The  plants  under  these 
conditions  of'^n  require  to  be  supported  by  wooden  pegs 
or  sticks.  Somt . '  'he  species  grow  better  when  altogether 
taken  out  of  the  soil  and  fixed  to  blocks  of  wood,  but  in 
this  case  they  require  a  little  coaxing  with  moss  about  the 
roots  until  they  get  established.  In  other  cases  they  are 
planted  in  open  baskets  of  wood  ox  wire,  using  the  porous 
peat  and  sphagnum  compost.  Both  blocks  and  baskets  are 
usually  suspended  from  the  roof  of  the  house,  hanging  free, 
60  that  no  accumulation  of  water  is  possible.  In  these 
cases,  however,  the  greatest  caution  is  necessary  to  prevent 
the  plants  from  sufi'ering  from  drought. 

When  repotting  is  adopted  as  a  temporary  expedient,  as 
in  the  case  of  bedding-out  plants  which  it  is  required  to 
push  forward  as  much  as  possible,  it  will  suffice  if  provision 
is  made  to  prevent  the  drainage  hole  from  getting  blocked, 
and  a  rich  light  compost  is  provided  for  the  encouragement 
of  the.  roots.  When,  however,  a  hard-wooded  plant  has  to 
be  repotted,  the  case  is  difierent ;  it  may  stand  without 
further  potting  for  one  year  or  two  years  or  more,  and 
therefore  much  more  care  is  necessary.  The  old  ball  of 
earth  must  be  freed  from  all  or  most  of  the  old  crocks 
without  doing  injury  to  the  roots,  and  the  sharp  edge  of 
the  upper  surfa  'e  gently  rubbed  ofiF.  If  there  be  any  sour 
or  sodden  or  ei."ete  soil  into  which  the  roots  have  not 
run,  this  should  be  carefully  picked  out  with  a  pointed 
stick.  The  ball  is  to  be  set  on  the  new  soil  just  high 
enough  that  when  finished  the  base  of  the  stem  may  be 
about  level  with  the  pot-rim,  towards  which  the  surface 
should  slope  gently,  and  the  space  between  the  old  ball 
and  the  aides  of  the  pot  is  tc  be  filled  in  gradually  with 
the  prepared  compost,  which  is  from  time  tc  time  to  be 
pressed  down  with  a  blunt-endtl  flat  piece  of  wood  called 
a  potting-stick,  so  as  to  render  the  new  soil  ns  solid  as 
the  old.  The  object  of  this  is  to  prevent  the  plant  from 
starving  by  the  water  applied  all  running  off  by  way  of  th< 
new  soil,  and  not  penetrating  the  original  ball  of  earth. 
WTien  this  amount  of  pressure  is  necessary,  especially  in 
the  case  of  loamy  composts,  the  soil  itself  should  b) 
rather  inclined  to  dryness,  and  should  in  no  case  be  enf.- 


ficiently  moist  to  knead  together  into  a  pasty  mass,  ie 
ordinary  cases  the  potting  soil  should  be  just  so  far  reiroved 
from  dryness  that  when  a  handful  is  gently  pressed  it  may 
hang  together,  but  may  lose  its  cohesion  when  dropped. 

When  plants  are  required  to  stand  in  ornamental  china 
pots  or  vases,  it  is  better  both  for  the  plants  and  for  avoid- 
ing risk  of  breakage  to  grow  them  in  ordinary  garden  pots 
of  a  size  that  will  drop  into  the  more  valuable  vessels. 
Slato  pots  or  tubs,  usually  squara  are  sometimes  adopted, 
and  are  durable  and  otherwise  unobjectionable,  only,  theif 
sides  being  less  porous,  the  earth  does  not  dry  so  rapidly, 
and  some  modification  of  treatment  as  to  waterinfi-  is  neces- 
sary. For  large  conservatory  specimens  wooden  tubs,  round 
or  square,  are  frequently  used;  these  should  be  coated  with 
pitch  inside  to  render  them  more  durable. 

Various  other  contrivances  take  the  place  of  garden  pota 
for  special  purposes.  Thus  shallow  square  oi  oblong 
wooden  boxes,  made  of  light  inexpensive  wood,  are  very 
useful  for  seed-sowing,  for  pricking  out  seedlings,  or  for 
planting  cuttings.  When  the  disturbance  of  the  roots 
incidental  to  aU  transplanting  is  sought  to  be  avoided,  the 
seed  or  plant  is  started  in  some  cases  in  squares  of  turf 
(used  grassy-side  downwards),  which  can  when  ready  be 
transferred  to  the  place  the  plant  is  to  occupy.  Cucumber 
and  melon  plants  and  vines  reared  from  eyes  are  some- 
times started  in  this  way,  both  for  the  reason  above  men- 
tioned, and  because  it  prevents  the  curHng  of  the  roots 
apt  to  take  place  in  plants  raised  in  pota  Strips  of  turf 
are  sometimes  used  for  the  rearing  of- early  peas,  which 
are  sown  in  a  warmish  house  or  frame,  and  gradually 
hardened  so  as  to  bear  exposure  before  removal  to  the 
open  air. 

24.  Watering. — The  guiaing  principle  in  watering  plants 
is  to  do  it  thoroughly  when  it  is  required,  and  to  abstain 
from  giving  a  second  supply  till  the  first  has  been  taken  up. 

When  watering  becomes  necessary  for  kitchen-garden 
crops,  the  hose  should  be  laid  on  and  the  lines  of  esculents 
allowed  to  drink  their  fill,  if  fresh  succulent  vegetables  are 
desired.  So  also,  if  well-swelled  and  luscious  fruits,  such 
as  strawberries,  are  required,  there  must  be  no  parching 
at  the  roots.  This  applies  even  more  strongly  to  consei^ 
vatory  borders  and  to  forcing-houses  than  to  the  outside 
fruit-trea  borders,  because  from  these  the  natural  raiik 
supply  is  in  most  cases  more  distinctly  cut  off.  In  the 
case  of  forcing-houses,  tie  water  should  be  heated  before 
beirg  applied  to  the  borders  containing  the  roots  of  the 
trees. 

In  the  watering  of  pot  plants  the  utmost  care  is  requisite 
if  the  plant  be  a  shy-growing  or  valuable  one,  and  yet  it  ia 
almost  impossib'e  to  give  any  intelligible  instruction  for 
performing  the  operation.  The  roots  should  never  be 
suffered  either  to  get  thoioughly  dry  or  to  get  sodden 
with  excess  of  water.  An  adept  will  know  by  the  ring  of 
the  pot  on  striking  it  with  his  knuckles  whether  water  is 
wanted  or  not,  according  as  it  rings  loud  and  clear  or  dull 
and  heavy.  With  very  choice  subjects  watering  may  be 
necessary  two  or  three  times  a  day  in  drying  summer 
weather.  It  is  a  wrong  though  common  practice  to  press 
the  surface  of  the  soil  in  the  pot  in  order  to  feel  if  it  is 
moist  enough,  as  this  soon  consolidates  it,  and  prevents 
it  from  getting  the  full  benefit  of  aeration. 

In  all  heated  houses  the  water  used  should  be  warmed  at 
least  up  to  the  temperature  of  the  atmosphere,  so  as  to 
avoid  chilling  the  roots.  This  is  also  necessary  in  the 
case  of  water  used  for  syringing  the  plants,  which  should 
be  done  two  or  three  times  a  day  in  all  stoves  and  forcing- 
Louses,  especially  during  the  period  when  the  young 
grow'h  is  being  developed.  The  damping  of  all  absorbent 
surfaces,  such  as  the  floors  or  bare  walls,  <tc.,  is  frequently 
necessary  several  times  a  day  in  the  growing  season,  sc 
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«s  to  keep  up  a  humid  atmosphere ;  lience  tne  aavantage 
of  laying  the  floors  a  little  rounded,  as  then  the  water 
draws  off  to  the  sidej  against  the  kerbstone,  while  the 
<»ntr8  remains  dry  for  promenaders. 

In  cooler  structures  it  becomes  necessary  in  the  dull 
Bsason  of  the  year  to  prevent  the  slopping  of  water  over 
the  plants  or  on  the  floor,  as  this  tends  to  cause  "  damping 
off," — the  stems  assuming  a  state  of  mildewy  decay,  which 
not  unfrequently,  if  it  once  attacks  a  plant,  will  destroy  it 
jiiece  by  piece.  For  the  same  reason  cleanliness  and  free 
ventilation  are  of  great  importance. 

25.  Pruning. — Pruning  is  a  very  important  operation  in 
the  fruit  garden,  its  object  being  twofold, — (1)  to  give  form 
to  the  tree,  and  (2)  to  induce  the  free  production  of  Sower 
buds  as  the  precursors  of  a  plentiful  crop  of  fruit.  To  form 
t  standard  tree,  either  the  stock  is  allowed  to  grow  up  with 
a  straight  stem,  by  cutting  away  all  side  branches  up  to 
the  height  required,  say  about  6  feet,  the  scion  or  bud 
being  worked  at  that  point,  and  the  head  developed  there- 
from ;  or  the  stock  is  worked  close  to  the  ground,  and  the 
young  shoot  obtained  therefrom  is  allowed  to  grow  up  in 
the  same  way,  being  pruned  in  its  progress  to  keep  it  single 
and  straight,  and  the  top  being  cut  off  when  the  desired 
height  is  reached,  so  as  to  cause  the  growth  of  lateral 
shoots.  If  these  are  three  or  four  in  number,  and  fairly 
balanced  as  to  strength  and  position,  little  pruning  will 
be  required.  The  tips  of  unripened  wood  should  be 
cut  back  about  one-third  their  length  at  an  outwardly 
placed  bud,  and  the  chief  pruning  thereafter  required 
will  be  to  cut  away  inwardly  directed  shoots  which  cross 
or  crowd  each  other  and  tend  to  confuse  the  centre  of 
the  tree.  Bushy  heads  should  be  thinned  out,  and  those 
that  are  too  large  cut  back  so  as  to  remodel  them.  If  the 
shoots  produced  are  not  sufficient  in  number,  or  are 
badly  placed,  or  very  unequal  iu  vigour,  the  head  should 
be  cut  back  moderately  close,  leaving  a  few  inches  only  of 
the  young  shoots,  which  should  be  pruned  back  to  buds 
«o  placed  as  to  furnish  shoots  in  the  positions  desired. 
When  worked  at  the  top  of  a  stem  formed  of  the  stock,  the 
growth  from  the  graft  or  bud  must  be  pruned  in  a  similar 
way.  Three  or  four  leading  shoots  should  be  selected  to 
pass  ere  long  into  boughs  and  form  a  well-balanced  skeleton 
for  the  tree ;  these  boughs,  however,  will  soon  grow  beyond 
aiiy  artificial  system  the  pruaer  may  adopt. 


Fia.  66. — Dwarf-Tree  mining. 

To  form  a  dwarf  or  bush  fruit  tree  the  stocK  must  be 

worked  near  the  ground,  and  the  young  shoot  produced 

from  the  scion  or  bud  must  be  cutback  to  whatever  height 

it  is  desired  the  dwarf  stem  should  be,  say  11  to  2  feet. 


The  young  shoots  produced  from  the  portion  of  the  new 
wood  retained  are  to  form  the  skeleton  of  the  bush  tree,  and 
must  be  dealt  with  as  in  the  case  of  standard  trees.  The 
growth  of  inwardly-directed  shoots  is  to  be  prevented,  and 
the  centre  kept  open,  the  tree  assuming  a  cup-shaped  out- 
line. Fig.  C6,  reduced  from  M.  Hardy's  excellent  work, 
Traiti  de  la  Taille  de$  Arbres  Fruitiert,  will  give  a  good 
idea  how  these  dwarf  trees  are  to  be  manipulated,  a  showing 
the  first  year's  development  from  the  maiden  tree  after  being 
headed  back,  and  6  the  form  assumed  a  year  or  two  later. 
In  forming  a  pyramidal  tree,  the  lateral  growths,  instead 
of  being  removed,  as  in  the  standard  tree,  are  encouraged 
to  the  utmost;  and  in  order  to  strengthen  them  the  upper 
part  of  the  leading  shoot  is  removed  annually,  the  side 
.branches  being  also  shortened  somewhat  as  the  tree  ad 
vances  in  size.     In  Cg.  C7,  reduced  from  M.  Hardy's  work, 


Fio.  67. — Pyramid  Pruning. 

a  shows  a  young  tree  with  its  second  year's  growth,  the 
upright  shoot  of  the  maiden  tree  having  been  moderately 
headed  back,  being  left  longer  if  the  buds  near  the  base 
promise  to  break  freely,  or  cut  shorter  if  they  are  weak 
and  wanting  in  vigour.  The  winter  pruning,  carried  out 
with  the  view  to  shape  the  tree  into  a  well-grown  pyramid, 
would  be  effected  at  the  places  marked  by'a  cross  line.  The 
lowest  branch  would  have  four  buds  retained,  the  end  one 
boing  on  the  lower  side  of  the  branch.  The  two  next 
would  be  cut  to  three  buds,  which  here  also  are  fortunately 
80  situated  that  the  upper  one  is  on  the  lower  side  of 
the  branches.  The  fourth  is  not  cut  at  all,  its  terminal 
bud  being  allowed  to  grow  to  draw  strength  into  it. 
The  fifth  is  an  example  where  the  bud  to  which  the  shoct 
should  be  cut  back  is  wrongly  placed ;  a  shoot  resulting  from 
such  a  cut  is  apt  instead  of  growing  outwards  to  grow  erect, 
and  lead  to  confusion  in  the  form  of  the  tren    to  avoid 
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which  it  is  tied  down  in  its  proper  placo  during  tho 
summer  by  a  small  twig.  The  upper  shoots  are  cut  closer 
in.  Near  tho  base  of  the  stem  are  two  prominent  buds, 
which  would  produce  two  vigorous  shoots,  but  these  would 
bo  too  near  the  ground,  and  the  buds  should  therefore  bo 
suppressed  ;  but,  to  strengthen  tho  lower  part,  the  weaker 
buds  just  above  and  below  the  lowest  branch  should  bo 
forced  into  growth,  by  making  a  transverse  incision  close 
above  each.  Fig.  G7,  6  shows  what  a  simUar  tree  would 
bo  at  the  end  of  the  third  year's  growth. 

In  order  to  bring  a  young  tree  inlo  tho  cordon  shape,  all 
its  side  branches  are  shortened  back,  cither  to  form  perma- 
nent spurs,  as  in  the  case  of  pears,  or  to  yield  annual  young 
shoots,  as  in  peaches  and  nectarines.  Tho  single-stemmed 
cordon  may  bo  trained  horizontally,  obliquely  at  any  re- 
quired angle,  or  vertically  if  required,  the  first  two  arrange- 
ments being  preferable.  If  a  double  cordon  is  required,  the 
original  young  stem  must  be  headed  back,  and  the  two  best 
shoots  produced  must  bo  ^elected,  trained  right  and  left) 
and  treated  as  for  the  single  cordon. 

Tho  forms  chiefly  adopted  for  trees  trained  to  walls  and 
espalier  rails  are  the  fan-shaped,  tho  half-fan,  and  the  hori- 
zontal, with  tlieir  various  modifications. 

Of  lato  years  the  close  pruning  of  the  young  trees  has 
been  objected  to,  and  the  "extension  system"  has,  in 
many  cases,  been  adopted.  The  maiden  tree  is  headed 
down,  and  two  shoots  led  away  right  and  left.  Two 
laterals  should  be  allowed  to  grow  from  the  upper  side 
of  them,  one  from  near  the  base,  tho  other  from  near  the 
middle,  all  others  being  pinched  out  beyond  the  second  or 
third  leaf  during  summer,  but  cut  away  to  the  last  bud  in 
winter.  The  tree  will  thus  consist  of  sis  shoots,  probably 
3  feet  to  4  feet  long,  which  arc  not  to  bo  pruned  unless 
they  are  uneq^-.l  in  strength,  a  defect  which  is  rather  to 
be  remedied  by  summer  pinching  than  by  winter  prun- 
ing. The  second  year  three  young  shoots  are  to  be  left  on 
each  of  the  sis,  one  close  to  the  base,  one  about  the  middle, 
and  one  at  the  point,  the  rest  being  rubbed  off.  These 
three  shoots  will  produce  laterals,  of  which  one  or  two  may 
be  selected  and  laid  in  ;  and  thus  a  number  of  moderately 
strong  fertile  shoots  will  be  obtained,  and  at  the  end  of 
the  season  a  comparatively  large  tree  will  be  the  result. 


Fia.  68.— Pnining  for  '  Fio.  69.  — The  same 

FaB-SljapeJ  Tree.  — third  year. 

The  method  of  pruning  formerly  adopted  for  the  forma- 
tion of  a  fan-shaped  tree  was  to  head  down  the  maiden 
jilant  to  about  two  eyes,  so  placed  as  to  yield  a  young 
shoot  on  each  side  (fig.  68),  the  supernumerary  shoots 
being  rubbed  off  while  quite  young,  and  tho  reserved 
shoots  trained  against  the  wall  during  the  summer  so  as  to 
get  them  well  matured.  The  nest  year  they  were  cut  back 
again,  often  nearly  to  tho  base,  in  order  that  the  lower 
prair  of  these  shoots  might  each  produce  two  well-placed 
young  shoots,  and  the  upper  pair  three  young  shoots.  The 
tree  would  thus  consist  of  ten  shoots,  to  be  laid  out  at 
regular  distances,  and  then  if  closely  cut  the  skeleton  of 
the  tree  would  be  as  in  fig.  G9.  These  main  shoots  were 
not  again  to  bo  shortened  back,  but  from  each  of  them 
three  young  shoots  were  to  be  selected  and  trained  in  two, 
on  the  upper  side,  one  near  tho  base,  and  the  other  half- 
\Tay  up,  and  one  on  the  lower  side  placed  about  midway 
between  these  two ;  these  with  the  leading  shoot,  which 


was  also  to  be  nailed  in,  made  four  branches  of  the  current 
year  from  each  of  the  ten  main  branches,  and  the  form  of 
tho  tree  would  therefore  be  that  of  fig.  70.  The  other 
young  shoots  produced  were  pinched  off  while  quite  young, 
to  throw  all  the  strength  of  the  tree  into  those  which  were 
to  form  its  basis,  and  to  secure  abundant  light  and  air.  In 
after  years  tho  leading  shoot  was  not  to  be  cut  back,  but  all 


Fia.  70. — The  same— fourth  year, 
the  lateral  shoots  were  to  be  shortened,  and  from  these  year 
by  year  other  shoots  were  to  be  selected  to  fill  up  the  area 
occupied  by  tho  tree. 

In  pruning  for  a  horizontal  tree  the  young  maiden  tree 
has  to  be  headed  back  nearly  to  its  base,  and  from  the 
young  shoots  three  are  to  be  selected,  the  two  best  placed 
lower  ones  to  form  an  opposite  or  nearly  opposite  pair  of 
main  branches,  and  the  best  placed  upper  one  to  continue 
the  erect  stem  (fig.  71).  This  upper  shoot  is  at  the  next 
winter  pruning  to  be  cut  down  to  within  about  a  foot  of  the 


Fio.  71. — Pruuing  for  Fio.  72. — Tho  same 

Horizontally-Trainetl  Tree.  — third  year. 

point  whence  it  sprung,  and  its  buds  rubbed  off  except  the 
upper  one  for  a  leader,  and  one  on  each  side  just  below  it 
to  furnish  another  pair  of  side  shoots ;  these  being  trained 
in  position,  tho  tree  would  appear  as  in  fig.  72.  The  same 
course  is  to  be  followed  annually  till  the  space  is  filled. 
Sometimes  in  very  favourable  soils  and  with  vigorous  trees 
two  pairs  of  branches  may  be  obtained  in  one  seasoa  by 
summer-stopping  the  erect  shoots  and  selecting  others  from 
the  young  growths  thus  induced,  but  more  commonly  the 
trees  have  to  be  built  up  by  forming  one  pair  of  branches 


Fio.  73.— The  same— fifth  year, 
annually.  The  shoots  are  not  at  first  lowered  to  thb  hori- 
zontal line,  but  are  brought  down  gradually ;  and  while  the 
tree  is  being  formed  weak  shoots  may  be  allowed  to  grow 
in  a  more  erect  position  than  it  is  ultimately  intended  they 
should  occupy.  Thus  in  four  or  five  years  the  tree  will 
have  acquired  something  the  character  of  fig.  73,  and  will 
go  on  tlius  increasing  until  the  space  is  filled. 


PRnNlNO.] 


H  O  Jl  T  T  C  U  L  T  U  K  E 


245 


The  half-fan  is  a  combination  of  the  two  forms,  L\it  as  re- 
gards pruning  does  not  materially  differ  from  the  horizontal, 
OS  two  opposite  side  branches  are  produced  in  succession 
upwards  till  the  space  is  filled,  only  they  are  not  taken  out 
80  abruptly,  but  are  allowed  to  rise  at  an  acute  angle  and 
then  to  curve  into  the  horizontal  line. 

In  all  the  various  forms  of  cordons,  in  horizontal  training, 
and  in  fan  and  half-fan  training,  the  pruning  of  the  main 
branches  when  the  form  of  the  tree  is  worked  out  will  vary 
in  accordance  with  the  kind  of  fruit  under  treatment.  Thus 
in  the  peach,  nectarine,  apricot,  plum,  and  cherry,  which 
are  commonly  trained  fau-fashion,  the  first  two  will  have 
to  be  pruned  so  as  to  keep  a  succession  of  young  annual 
shoots,  these  being  their  fruit-bearing  wood.  The  others 
are  generally  pruned  bo  as  to  combine  a  moderate  supply 
of  young  wood  with  a  greater  or  less  number  of  fruit  spurs. 
In  the  pear  and  apple  the  fruit  Ls  borne  principally  on 
spurs,  and  hence  what  is  known  as  spur-pruning  has  to  be 
adopted,  the  young  shoots  being  all  cut  back  nearly  to  their 
base,  so  aa  to  cause  fruit  buds  to  evolve  from  the  remain- 
ing eyes  or  buds.  Cordons  of  apples  and  pears  have  to  be 
similarly  treated,  but  cordons  of  peaches  and  nectarines  are 
pruned  so  as  to  provide  the  necessary  annual  succession  of 
young  bearing  wood. 

The  nature  of  the  cut  itself  in  pruning  js  of  more  conse- 
quence, especially  in  the  ease  of  fruit  trees,  than  at  first 
sight  may  appear.  The  branches  should  be  separated  by  a 
clean  cut  at  an  angle  of  about  45°,  just  at  the  ^ack  of  a 
bnd,  the  cut  entering  on  a  level  with  the  base  oV  ihe  bud 
and  passiug  out  on  a  level  with  its  top  (fig.  74,  a),  for  when 


Fio.  74. — Cuts — Good  and  Bad. 

cut  in  this  way  the  wound  becomes  rapidly  covered  with 
new  wood,  as  soon  as  growth  ricemmences,  whereas  if  the 
cut  is  too  close  the  bud  is  starvsd,  or  if  less  cluse  an  ugly 
and  awkward  snag  is  left.  Fig.  74,  6  and  c,  are  examples 
of  the  former,  and  d,  e,  f  of  the  latte"*  Dr  Lindley  has 
designated  the  cut  shown  at  fig.  74,  b  'he  oat  to  the  quick 
(Gardeners^  Chroiiic/e,  1847,  p.  19} 

"In  orJer  to  avoid  tho  risk  oi  the  'cue  to  tho  quick,*  some 
gardeners  make  use  of  tho  '  sna"  cut  Id,  e,  /),  in  which  the  wound 
19  made  on  the  same  side  of  the  uranJi  as  that  occupied  hv  tlio  bud, 
slanting  downwards  towards  it  That  plan  is  objcctionatle  ;  for  it 
involves  the  necessilv  of  leaviu^  behind  o  dead  portion  of  tho  blanch, 
to  be  removed  at  a  later  pruning,  so  tho  work  must  bo  done  twice 
over;  moreover,  it  is  on  admission  of  a  want  of  the  sltill  rcrjuired 
to  make  the  'clean  cut'  skilfully.  Lastly,  there  is  the  'slivering 
cut  ^  (e),  in  whidi  a  long  ragged  nnc^nal  shave  is  taken  off  tho 
branch,  much  too  low  in  the  beginning,  and  much  too  high  at  tho 
end.  It  is  the  cut  made  by  garden  labourers.  It  ia  clumsy,  ugly, 
awkward,  and  dangerous,  for  it  is  apt  to  injure  the  branch  on  which 
it  is  made.  lu  all  cases,  tho  amputation  shouh^  be  made  by  one 
firm-drawn  cut.  The  clean  cut  can  bo  performed  by  a  dexterous 
operator  to  within  a  shaving  of  the  right  line  ;  and  the  mastery 
of  this  art  is  no  mean  accxnis'tion." 

In  the  case  of  fniit  trees,  and  ind«ed  of  deciduous  plants 
generally,  pruning  requires  to  be  done  during  the  winter  or 
resting  period,  and  the  earlier  in  that  period  the  better,  as 
then  the  buds  become  plnmp  and  full  of  sap,  and  produce 
strong  shoots  when  the  time  for  growth  arrives.  If,  on 
the  contrary,  it  is  done  while  the  plant  is  in  full  growth, 
the  whole  system  of  the  tree  sustains  a  check,  the  circula- 
tion is  deranged,  the  quality  of  the  sap  becomes  deteriorated, 
and  a  dead  stump  or  unhealthy  shoot  is  the  frequent  result. 


This,  however,  dues  not  apply  to  tho  pruning  of  the  herb- 
aceous or  succulent  growths  of  tho  current  season,  nor  to 
soft-wooded  plants  generally,  for  this  kind  of  pruning,  called 
summer  pruning,  is  essential  to  the  formation  of  handsome 
specimens  of  tho  latter,  and  is  a  very  important  help  in 
the  formation  of  the  fruit  or  blossom  buds  of  fruit  trees. 

Summer  Pmning  should  be  performed  while  the  shoots 
are  yet  young  and  succulent,  so  that  they  may  in  most 
cases  be  nipped  off  with  the  thumb-nail  It  Ls  very 
necessary  in  the  caso  of  tress  trained  to  a  flat  surface, 
as  a  wall  or  espalier  rail,,  to  prevent  undue  crowding. 
In  some  cases,  as,  for  example,  with  peaches,  the  super- 
fluous shoots  are  wholly  removed,  and  certain  selected 
shoots  reserved  to  supply  besring  wood  for  next  year.  In 
others,  as  pears,  the  tops  of  the  young  shoots  are  removed, 
leaving  three  or  four  leaves  and  their  buds  at  the  base,  to 
be  developed  into  fruit  buds  by  the  additional  nouiish- 
meut  thus  thrown  into  them  (fig.  75,  a).     One  or  two  may 


Tio.  75. — niiinnicr  Pruniii';  fur  Spurs, 
push  out  a  late  summer  growth,  6  ;  thi;  v.ill  serve  as  a  vent 
for  the  vigour  of  the  tree,  and  if  the  lowermost  only  go 
to  the  formation  of  a  fruit  spur,  the  object  wiU  have  been 
gained.     They  are  cut  to  the  last  dormant  bud  in  winter. 

But  summer  pruniug  has  been  much  extended  since  the 
introduction  of  restricted  growth  and  the  use  of  dwarfing 
stocks.  Orchard-house  trees,  and  also  pyramidal  and  bush 
trees  of  apples,  pears,  and  plums,  are  mainly  fashioned  by 
summer  pruning;  iu  fact,  the  lesj  tho  knife  \a  used  upon 
them,  except  in  the  ncccssar)-  cutting  of  tho  roots  in  potted 
trees,  the  better.  Iu  the  case  of  orchard-house  plants  no 
shoots  are  suffered  to  lengthen  out,  e.xcept  as  occasionally 
wanted  to  fill  up  a  gap  in  the  outline  of  the  tree.  On  the 
contrary,  tho  tops  of  all  joung  shoots  are  pinched  off  when 
some  three  or  four  leaves  are  formed,  and  this  is  done  again 
and  again  throughout  tho  season.  When  thii  pruning  is 
just  brought  to  a  balance  with  the  vigour  of  the  root.?,  the 
consequence  is  that  fruit  buds  are  formed  all  over  tho  tree, 
instead  of  a  thicket  of  sterile  and  useless  wood.  Pyramidal 
and  bush  trees  out  of  doors  are,  of  course,  suffeied  to  become 
somewhat  larger,  and  sufficient  wood  must  bo  allowed  to 
grow  to  give  them  the  form  desired  ;  but  after  tho  first 
year  or  two,  when  tho  framework  is  laid  out,  they  are  per- 
mitted to  extend  very  slowly,  and  never  to  any  great  extent, 
while  the  young  growths  are  continually  nipped  off,  so  as 
to  clothe  tho  branches  with  fruit  buds  as  closely  placed  as 
will  permit  of  their  healthy  development.' 

The  Pni.t  i  of  Floxoerivrj  Plants  is  generally  a  much 
lighter  matter  than  the  pruning  of  fruit  trees.  If  a 
young  seedling  or  cutting  of  any  soft-wooded  plant  is 
to  be  bushy,  it  must  have  its  top  nipi>ed  out  by  tho 
thumb-nail  or  prnning-scjssors  at  a  very  early  stage,  and 
this  stopping  must  bo  repeated  frequently.  If  what  is 
called  a  well-furnished  plant  U  required,  an  average  of 
from  2  to  3  inches  is  all  the  extension  that  must  be  per- 

'  On  the  general  subject  of  pruning  fruit  trees  the  reader  may  use- 
fully con'-.ult  Thompson's  Ocrdcner's  Assistant,  BriJiaut's  Modem 
Peach  Prxner,  Forney's  JarJinicr  Frvitier,  Hardy's  Train  de  la 
Toill'-  tlet  Arlres  Fruiliers.  and  Dabre"^'''  Culture  da  Arires  et 
Arbrisaeiux  |2  Fruits  de  Table, 
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mitted — sometimes  scarcely  bo  mach — before  the  top  is 
nipped  out ;  and  this  roust  bo  continued  until  the  desired 
6126  is  attained,  whether  that  be  large  or  small.  Then 
generally  the  plant  is  allowed  to  grow  away  till  bloom  or 
blooming  shoots  are  developed.  To  form  a  pyramidal  plant, 
which  is  a  very  elegant  and  useful  shape  to  give  to  a 
decorative  pot  plant,  the  main  atcm  should  bo  encouraged 
to  grow  upright,  for  a  length  perhaps  of  6  or  8  inches 
before  it  is  topped  ;  this  induces  the  formation  of  laterals, 
and  favours  their  development.  The  best-placed  upper 
young  shoot  is  selected  and  trained  upright  to  a  slender 
stake,  and  this  also  is  topped  when  it  has  advanced  G  or 
8  inches  further,  in  order  to  induce  tho  laterals  on  the 
second  portion  to  push  freely.  This  process  is  continued 
till  the  required  size  is  gained.  With  all  the  difficult  and 
slow-growing  plants  of  the  hard-wooded  section,  cU  the 
pruning  must  be  done  in  this  gradual  way  in  the  young 
wood  as  the  plant  progresses. 

Some  plants,  like  pelargoniums,  can  only  be  kept  hand- 
somely formed  and  well  furnished  by  cutting  them  down 
severely  every  season,  after  the  blooming  is  over.  The 
plants  should  be  prepared  for  this  by  keeping  them  rather 
dry  at  the  root,  and  after  cutting  they  must  stand  with 
little  or  no  water  till  the  stems  heal  over,  and  produce 
young  shoots,  or  "break,"  as  it  is  technically  termed. 
The  appearance  of  a  specimen  pelargonium  properly  pruned 
is  shown  in  fig.  76,  in  which  a  shows  a  young  plant,  the 


Fig.  76. 

head  of  which  has  been  taken  off  to  form  a  cutting,  and 
whose  buds  are  ready  to  break  into  young  shoots.  Three 
shoots  will  be  produced,  and  those,  after  growing  from  4  to 
6  inches  in  length,  should  be  stopped  by  pinching  out  the 
point,  this  giving  rise  to  lateral  shoots.  These  will  blossom 
in  due  course,  and,  after  being  ripened  thoroughly  by  full 
exposure  to  the  sun,  should  bo  cut  bacV  as  shown  at  6. 
This  is  the  proper  foundation  for  a  good  sj^^cimen,  and 
illustrates  how  all  such  subjects  should  be  pruned  to  keep 
them  stocky  and  presentable  in  form. 

Root  Pruning  is  most  commonly  practised  in  fruit  tree 
cultivation.  It  is  often  resorted  to  as  a  means  of  restor- 
ing fertility  in  plants  which  have  become  over  rank  and 
sterile  in  growth.  The  effect  of  it,  or  of  transplanting,  is 
to  reduce  the  supply  of  crude  sap  to  the  branches,  and  con- 
sequently to  cause  a  check  in  their  development.  In  root- 
pruning  all  roots  that  have  struck  downwards  into  a  cold 
uncongenial  subsoil  must  be  pruned  off  if  they  cannot  be 
turned  in  a  lateral  direction,  and  all  the  lateral  ones  that 
have  become  coarse  and  fibrelcss  must  also  be  shortened 
back  by  means  of  a  clean  cut  with  a  sharp  knife,  while 
some  hard  rubbly  material  may  if  necessary  be  put  under 
the  tree  before  it  is  again  planted,  aU  its  roots  being  laid 
out  laterally,  radiating  as  equally  as  possible  from  the 
centre.  Tho  operation  is  best  performed  early  in  autumn, 
and  may  be  safely  resorted  to  In  tho  case  of  fruit  trees 
of  moderate  age,  and  even  of  old  trees  If  due  care  be  exer- 
cised. In  transplanting  trees  all  the  roots  which  may  have 
become  bruised  or  broken  in  tho  process  of  lifting  should 
be  cut  dean  away  behind  tho  broken  part,  as  they  then  more 
r-eadily  strike  out  new  roots  from  the  cut  parts.     In  fJl 


these  cases  the  cut  should  be  a  clean  sloping  one,  and  made 
in  an  upward  and  outward  direction. 

The  root-pruning  of  pot-plants  is  necessary  in  the  case  oE 
many  soft-wooded  subjects  which  are  grown  on  year  after 
year — pelargoniums  and  fuchsias,  for  example.  After  the 
close  pruning  of  the  branches  to  which  they  are  annually 
subjected,  and  when  the  young  shoots  have  shot  forih  an 
inch  or  two  in  length,  they  are  turned  out  of  their  pots 
and  have  the  old  soil  shaken  away  from  their  roots,  the 
longest  of  which,  to  the  extent  of  about  half  the  existing 
quantity,  are  then  tut  clean  away,  and  the  plants  repotted 
into  small  pots.  This  permits  the  growing  plant  to  be  fed 
with  rich  fresh  soil,  without  having  been  necessarily  trans- 
ferred to  pots  of  unwieldy  size  by  the  time  the  flowering 
stage  is  reached. 

Ringiiig. — One  of  the  expedients  for  inducing  a  state  of 
fruitfulness  in  trees,  is  the  ringing  of  the  branches  or  stem, 
that  is,  removing  a  narrow  annular  portion  of  the  bark,  by 
which  means,  it  is  said,  the  trees  are  not  only  rendered 
productive,  but  the  quality  of  the  fruit  is  at  the  same  time 
improved.  The  advantage  depends  on  the  obstruction 
given  to  the  descent  of  the  sap.  Tho  ring  should  be  cut 
out  in  spring,  and  be  of  such  a  width  that  the  bark  may 
remain  separated  for  the  season.  A  tight  ligature  of  twine 
or  wire  answers  the  same  end.  The  advantages  of  the 
operation  may  perhaps  be  gained  by  judicious  root  pruning,' 
and  it  is  not  at  all  adapted  for  the  various  stone  fruits 

26.  Training. — What  is  called  training  is  the  guiding 
of  tho  branches  of  a  tree  or  plant  in  certain  positions  which 
they  would  not  naturally  assume,  the  object  being  partly  to 
secure  their  full  exposure  to  light,  and  partly  to  regulate 
the  flow  and  distribution  of  the  sap.  To  secure  the  for- 
mer object,  the  branches  must  be  so  fixed  as  to  shade  eachi 
other  as  little  as  possible;  and  to  realize  the  second,  the 
branches  must  have  given  to  them  an  upward  or  down- 
ward direction,  as  they  may  require  to  be  encouraged  or 
repressed.  Something  of  the  same  vegetative  vigour 
which  is  given  to  a  plant  or  tree  by  hard  pruning  is 
afforded  by  training  in  an  upward  direction  so  as  to  pro- 
mote the  flow  of  the  sap ;  while  the  repression  effected 
by  summer  pruning  is  supplemented  by  downward  train- 
ing, which  acts  as  a  check.     One  main  object  is  the  pre- 


Fio.  77. — Diagram  Ulastraling  Branch  Distribution. 

sorvation  of  equilibrium  in  the  growth  of  the  several  parts 
of  tho  tree;  and  for  this  various  minor  details  deserve 
attention.  Thus  a  shoot  will  grow  more  vigorously  whilst 
waving  in  the  air  than  when  nailed  close  to  tho  wall ;  conse- 
quently a  weak  shoot  should  be  left  free,  whilst  its  stronger 
antagonist  should  be  restrained;  and  a  luxuriant  shoot  may 
bo  retarded  for  sopie  time  by  having  its  tender  extremity 
pinched  off  to  allow  a  weaker  shoot  to  overtake  it. 

Mr  Robert  Thompson,  who  is  to  be  regarded  as  an 
authority,  says  {Gardener's  Assistant,  340) : — 

'A  fair  exposure  to  light  is  ono  of  tlio  iirincijial  objects  lO  bo 
Dorno  in  minu  ifl  traininf; ;  but  tbc  biamhcs  may  bo  well  regulated 
as  rrparda  exposure  to  light,  without  being  (finally  so  with  respect 
to  tho  How  of  sap.  For  instance,  tlicy  may  bo  disposed  like  tho 
rauii  of  a  cirdo  touching  tho  circumference  at  equal  distances  (fig. 
77,  aa,  44    cc  v\     Wo  nhoU,  however,  bupposo  that  tho  centr.il 
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vorticnl  slioot  v  lins  been  cut  li:>ck  nearly  to  its  b.iso  in  order  to 
fiirni»li  from  I'Uils  tlicrc  sitmtcil  tlio  nulijiionts  of  other  branches. 
The  sap  flows  with  much  greater  forco  into  Iho  upright  or  nearly 
upright  branches  tlian  it  Joes  into  those  having  a  honzoiit.xl  position  ; 
tliercforo  branclics  radiating  at  equal  distances,  like  those  in  the 
figure,  would  soon  become  very  unequal  in  point  of  vigour ;  cc  would 
of  course  be  strong,  an-  comparatively  weak,  whilst  lli  would  main- 
tain a  somewhat  intermediate  contlition.  If,  instead  of  training 
the  shoots  cc  in  a  straight  direction,  we  depress  them  at  del  and 
bend  tliom  in  the  growing  season  os  indicated  by  the  curved  lino 
towards  bb^  wo  shall  greatly  check  their  ovcr-luxurianco.  On  the 
other  hand,  by  elevating  the  horizontal  slioots  at  ce,  and  training 
them  in  the  direction  of  the  dotted  lino  towards  bb,  those  shoots  will 
be  thereby  greatly  invigorated.  In  short,  by  curving  the  upper 
branches  downwards  and  the  lower  ones  upwards,  the  flow  of  sap 
is  checked  in  the  former  and  promoted  in  the  latter  ;  and  tho  con- 
sequence is  that  aa  and  cc  are  eoual  to  tho  medium  bb  and  to  each 
other." 

By  these  and  other  expedients,  and  by  tho  prudent  use 
of  tho  knife,  fruit  trees  may  be  readily  trained  into  the 
forms  indicated  below,  which  are  amongst  the  best  out  of 
the  many  which  have  been  devised. 


Fio.  78. —Pyramidal  Flo.  79.— Training 

Training.  cw  quenoiii/le. 

The  training  of  standard  and  bush  trees  in  the  open 
ground  has  been  already  referred  to  under  the  section 
Pruning.  When  the  growth  of  pyramids  is  completed, 
the  outline  is  something  like  that  of  fig.  78,  and  very 
pretty  trees  are  thus  formed.  It  is  better,  however, 
especially  if  the  tendency  to  bear  fruit  is  rather  slack,  to 
adopt  what  tho  French  call  en  quenouille  training  (fig  79), 
which  consists  in  tying  or  weighting  the  tips  of  the  branches 
80  as  to  give  them  all  a  downward  curve.  Pear  trees 
worked  on  the  quince  stock,  and  trained  en  quenouille, 
are  generally  very  fertile. 


Fio.  80.— Horizontal  Training. 

Wall  trees,  it  must  be  evident,  are  placed  in  a  very  un- 
natural and  constrained  position,  and  would  in  fact  soon 
be  reduced  to  a  stato  of  utter  confusion,  if  allowed  to  grow 
unrestricted ;  hence  the  following  modes  of  training  have 
been  adopted. 

horizontal  Training  (fig.  80)  has  long  been  a  favourite 
form  in  England.     There  is  one  principal  ascending  stem 


from  which  tho  branches  depart  at  right  angles,  at  intervals 
of  about  a  foot.  Horizontal  training  is  best  adapted  to 
the  apple  and  the  pear ;  and  for  tho  more  twiggy  growing 
slender  varieties,  the  forms  shown  rn  fig.  81  have  been 
recommended.  In  these  the  horizontal  branches  are  placed 
wider,  18  to  20  inches  apart,  and  the  smaller  shoots  are 
trained  between  them,  either  on  both  sides,  as  at  a,  or 
detiexed  from  the  lower  side,  as  at  b.     The  latter  is  an 
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Fia.  81. — Forms  of  Horizontal  Training. 

excellent  method  of  reclaiming  neglected  trees.  Every 
alternate  branch  should  bo  taken  away,  and  the  spurs  cut 
off,  after  which  the  young  shoots  are  trained  in,  and  soon 
produce  good  fruit. 

In  Fan  Training  (fig.  82)  there  is  no  leading  stem,  but  the 
branches  spring  from  tho  base  and  are  arranged  somewhat 
like  the  spokes  of  a  fan.     This  mode  of  training  is  com- 


Fio.  82.— Fan  Training. 

raonly  adopted  for  the  peach,  nectarine,  apricot,  and  Morello 
cherry,  to  which  it  is  best  adapted.  Though  sometimes 
adopted,  it  is  not  so  well  suited  as  the  horizontal  form  for 
apples  and  pears,  because,  when  the  branches  reach  the 
top  of  the  wall,  where  they  must  be  cut  short,  a  tete  de 
saule,  or  hedge  of  young  shoots,  is  inevitable.  A  modifica- 
tion of  the  fan  shape  (fig.  83)  is  sometimes  adopted  for 


Fio.  83.— Modified  Fan  Training. 

stone  fruits,  such  as  the  apricot.  In  this  the  object  is  to 
establish  a  number  of  mother  branches,  and  on  these  to 
form  a  series  of  subordinate  members,  chiefly  composed 
of  bearing  wood.  The  mother  branches  or  limbs  should 
not  be  numerous,  but  well-marked,  equal  in  strength,  and 
regularly  disposed.     The  side  branches  should  be  pretty 
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nbunilaut,  short,  and  uot  so  vigorous  as  to  rival  the  lead- 
ing moiiibers. 

TUo  1/tlj/iiii  mode  of  training,  which  is  intermediate 
between  horizontal  and  fan  training,  is  most  nearly  alhcd 
to  the  former,  but  the  branches  leave  the  stem  at  an  acute 
cngle,  a  disposition  supposed  to  favour  lie  moro  equal 
distribution  of  the  sap.  Sometimes,  as  in  fig.  84,  two 
vertical  stems  are  adopted,  but  ihere  is  no  particular  ad- 
vantage in  this,  and  a  single-stemmed  tree  is  more  man- 
ageable. The  half-fan  form  is  well  adapted  for  such  fruits 
a'  tlia  plnm  and  the  cherry ;  and,  indeed,  for  fruits  of 
vigorous  habit,  it  seems  to  combine  the  advantages  of  both 
the  foregoing. 

Trees  must  be  fixed  to  the  walls  and  buildings  against 
which  they  are  trained  by  means  of  nails  and  shreds,  or  in 
cases  where  it  is  desired  to  preserve  the  wall  surface  intact, 
by  permanent  nails  or  studs  driven  in  in  regular  order. 
Sometimes  the  walls  are  furnished  with  galvanized  wires, 
but  this  has  biJen  objected  to  as  causing,  cankering  of  the 
shoots,  for  which,  however,  painting  is  recommended  as  a 
remedy,  and  which  is  also  avoided,  it  is  said,  by  crossing 
tlia  tying  material  between  the  wire  and  the  wood,  and  so 
preventing  them  from  coming  in  contact.  If  t'hey  are 
adopted,  Uio  wires  should  be  close  to  the  wall  to  prevent 
a  cold  draught  between  it  and  the  tree.  Care  should  bo 
taken  that  the  ties  or  fastenings  do  uot   eventually  cut 
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Fia.  84.— Half- Fan  Training. 

into  the  bark  as  the  branches  swell  with  increased  age. 
When  shreds  and  nails  are  used,  cast  wall  nails  and 
"  medicated  shreds "  are  the  best ;  the  nails  should  be 
of  small  size  for  the  young  shoots. 

For  tying  plants  to  trellises  and  stakes  nothing  is  better 
than  soft  tarred  string.  Osier  ties  are  sometimes  used  for 
espaliers.  Tho  training  in  of  summer  shoots  on  wall-trees 
is  often  done  by  means  of  slender  twigs ;  indeed  the  prun- 
ings  of  the  trees  themselves,  stripped  of  their  leaves,  often 
serve  the  purpose  very  well ;  the  ends  are  tucked  under 
the  adjacent  fixed  shoots,  the  young  shoots  to  be  fastened 
in  being  thus  held  close  to  the  wall.  Crooked  shoots 
should  be  straightened  at  the  principal  or  winter  training  ; 
this  is  done  by  pulling  tho  convex  side  towards  the 
straight  line  desired  by  means  of  the  tie  or  shred,  the 
next  above  and  below  being  set  so  as  to  pull  iu  the  oppo- 
site direction. 

In  training  greenhouse  plants  the  young  branches  should 
be  drawn  outwards  by  means  of  ties  fastened  to  a  string  or 
wire  under  the  pot-rim  ;  tho  centre  then  fills  up,  and 
slender  stakes  are  used  as  required ;  but  the  fewer  these 
are  in  number  tho  better.  Climbers  are  trained  from 
tho  bottom  around  or  across  trellises,  of  which  tho  cylin- 
drical or  tho  balloon-shaped,  or  sometimes  tho  flat  oval  or 
circular,  are  the  best  forms.  The  size  should  be  adapted 
to  the  habit  of  the  plant,  which  should  cover  the  whole 
by  tho  time  flowers  are  produced.  Bast  fibre  and  raphia 
fibre  are  to  be  preferred  fur  light  subjects  of  this  character, 
us  they  can  be  split  to  any  degree  of  fineness  ;  but  the 
'attcr  is  not  durable  enough  or  utroug  enough  for  coarse- 


growing  border  flowers.  Very  durable  trellises  for  green- 
house climbers  are  made  of  slender  round  iron  rods  for 
standards,  having  a  series  of  hooks  on  the  inner  edge, 
into  which  rings  of  similar  metal  are  dropped  ;  the  rings 
may  be  graduated  so  as  to  form  a  broad  open  top,  or  may 
be  all  of  the  same  size,  when  the  trellis  will  assume  the 
cylindrical  form.  Fig.  85  shows  a  pot  specimen  of  clematis 
trained  over  a  ballocn-shaped  trellis. 
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Fio.  85. — Clematis  trained  on  BaUoon-shaped  Trellis. 

The  training  of  bedding  plants  over  the  sorfaco  of  the 
soil  is  done  by  small  pegs  of  birch  wood  or  bracken,  by 
loops  of  wire,  or  sometimes  by  loops  of  Isast  having  the 
ends  fixed  in  tho  soil  by  the  aid  of  the  dibble.  The 
object  is  to  fill  up  the  blank  space  as  quickly  and  as  evenly 
as  possible. 

27.  Forcing  is  the  accelerating,  by  special  treatment, 
of  the  growth  of  certain  plants,  which  are  required  to 
be  had  in  leaf,  in  flower,  or  in  fruit  before  their  natural 
season, — as,  for  instance,  the  leaves  of  mint  at  Eastertide 
or  the  leafstalks  of  sea-kale  and  rhubarb  at  Christmas, 
the  flowers  of  summer  in  the  depth  of  winter,  or  some  ol 
the  choicest  fruits  perfected  so  much  before  their  normal 
period  as  to  complete,  with  the  retarded  crops  of  winter, 
the  circle  of  the  seasons. 

In  the  management  of  artificial  heat  for  this  purpose,  9 
considerable  degree  of  caution  is  required.  The  first  stages 
of  forcing  should,  of  course,  be  very  gentle,  so  that  the  whole 
growth  of  the  plants  may  advance  in  harmony.  A  vei-y 
hot  atmosphere  would  unduly  force  the  tops,  while  the 
roots  remained  partially  or  wholly  inactive ;  and  a  strong 
bottom  heat,  if  it  did  not  cause  injury  by  its  excess,  would 
probably  result  in  abortive  growth. 

Any  sudden  decrease  of  warmth  would  be  very  prejudi- 
cial to  tho  progress  of  vegetation  through  the  successive 
stages  of  foliation,  inflorescence,  and  fructification.  But  it 
is  not  necessary  that  one  unvarying  range  of  temperature 
should  be  kept  up  at  whatever  pains  or  risk.  Indeed,  in 
very  severe  weather  it  is  found  better  to  drop  a  little  from 
the  maximum  temperature  by  fire  heat,  and  the  loss  so 
occasioned  maybe  made  good  by  a  little  extra  heat  applied 
when  the  weather  is  more  genial..  Night  temperatures  alsu, 
should  always  be  allowed  to  drop  somewhat,  the  heat  being- 
increased  a£;ain  in  tho  morning.  In  other  words,  the  arti- 
fiiiui  tcriiperaturo  should  increase  by  day  and  decrease  by 
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night,  eliould  rise  in  summer  and  fall  in  wiuter,  sbould,  ia 
sliort,  imitate  as  nearly  as  possible  the  varying  influence 
of  the  sun. 

For  the  growth  of  flowers  generally,  and  for  that  of  all 
fruits,  every  ray  of  light  to  be  obtained  in  the  dull  winter 
season  is  required,  and  therefore  every  possible  care  should 
be  taken  to  keep  the  glass  clean.  A  moist  genial  atmosphere 
too  is  essential,  a  point  requiring  unremitting  attention 
on  account  of  the  necessity  of  keeping  up  strong  fires. 
With  moisture  as  with  heat,  the  cultivator  must  hold  his 
hand  somewhat  in  very  severe  or  very  dull  weather ;  but 
while  heat  must  not  drop  so  as  to  chill  the  progressing 
vegetation,  so  neither  must  the  lack  of  moisture  parch  the 
plants  so  as  to  check  their  growth. 

There  are  some  few  subjects  which  when  forced  do  not 
require  a  light  house.  Thus  amongst  flowers  the  white 
blossoms  of  the  lilac,  so  much  prized  during  winter,  are 
produced  by  forcing  the  plant  in  darkness.  Rhubarb  and 
sea-kale  among  esculents  both  need  to  bo  forced  in  dark- 
ness to  keep  them  crisp  and  tender,  and  mushrooms  also 
are  always  grown  in  dark  structures.  In  fact,  a  roomy 
mushroom  house  is  one  of  the  most  convenient  of  all  places 
for  forcing  the  vegetables  just  referred  to.  The  lilac 
would  be  better  placed  in  a  dark  shed  heated  to  about 
C0°,  in  which  some  dung  and  leaves  could  be  allowed  to  lie 
and  ferment,  giving  off  both  a  genial  heat  and  moisture. 

One  of  the  most  important  preliminaries  to  successful 
forcing  is  the  securing  to  the  plants  a  previous  state  of  rest. 
The  thorough  ripening  of  the  preceding  season's  wood  iu 
fruit  trees  and  flowering  plants,  and  of  the  crown  in  peren- 
nial herbs  like  strawberries,  and  the  cessation  of  all  active 
growth  before  the  time  they  are  to  start  into  new  growth, 
are  of  paramount  importance.  The  ripening  process  must 
be  brought  about  by  free  exposure  to  light,  and  by  the 
application  of  a  little  extra  heat  with  dryness,  if  the  season 
should  be  unfavourable  ;  and  both  roots  and  tops  must 
submit  to  a  limitation  of  their  water  supply.  When  the 
ripening  is  perfected,  the  resting  process  must  bo  aided 
by  keeping  the  temperature  in  which  they  await  the 
forcing  process  as  low  as  each  particular  subject  can  bear. 

V.  Flowers. 

28.  Flower  Garden  and  Pleasure  Grounds. — Wherever 
there  is  a  flower  garden  of  considerable  magnitude,  and  in 
a  separate  situation,  it  should  be  constructed  on  principles 
of  its  own.  The  great  object  must  be  to  exhibit  to 
advantage  the  graceful  forms  and  glorious  hues  of  flowering 
plants  and  shrubs.  Two  varieties  of  flower  gardens  have 
chiefly  prevailed  in  Britain.  In  one  the  ground  is  turf, 
out  of  which  flower-beds,  of  varied  patterns,  are  cut ;  in 
the  other  the  flower-beds  are  separated  by  gravel  walks, 
without  the  introduction  of  grass.  When  the  flower  garden 
is  to  be  seen  from  the  windows,  or  any  other  elevated  point 
Df  view,  the  former  is  to  be  preferred ;  but  where  the 
surface  is  irregular,  and  the  situation  more  remote,  and 
especially  where  the  beauty  of  flowers  is  mainly  looked  to, 
'ho  choice  should  probably  fall  on  the  latter. 

The  situation  of  the  flower  garden  must  be  influenced  by 
the  nature  of  the  lawns,  and  of  the  site  of  the  mansion  to 
vhich  it  is  attached.  Generally  speaking,  it  should  not 
be  at  any  great  distance  from  the  house ;  and  in  places 
where  there  is  no  distant  view  of  importance,  it  may  be 
constructed  under  the  windows.  On  the  other  hand,  when 
the  park  is  spacious,  and  the  prospects  extensive  and 
picturesque,  it  is  perhaps  better  that  the  flower  garden 
should  be  at  a  little  distance  from  and  out  of  sight  of  the 
house,  but  easy  of  access  in  any  sort  of  weather.  In  most 
casps,  even  when  it  is  in  the  vicinity  of  the  mansion,  the 
flower  garden  should  for  security  against  ground  game  and 
other  intruders  be  encircled  with  some  sort  of  ^ence.     In 
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detached  localities  the  fences  may  be  made  sufficiently 
stroCg  to  prevent  the  intrusion  of  every  species  of  vagrant ; 
it  is  not  difficult  to  mask  them  with  shrubs  and  trees.  Tho 
style  of  the  mansion  should  determine  that  of  the  flower 
garden,  and  also  its  position.  The  flower  garden  attached 
to  an  elaborate  mansion,  should,  for  the  most  part,  occup) 
the  lawn  on  the  south,  the  east,  or  the  west  front ;  and  the 
carriage-entrance,  where  possible,  should  be  ou  the  north 
front,  the  park  extending  nearly  or  quite  up  to  the  front 
door.  This  arrangement  must,  however,  sometimes  be  de- 
parted from  in  consequence  of  the  difticultics  of  providing 
a  proper  approach  to  the  entrance-door,  and  must  abo  be 
regulated  by  tho  position  of  the  principal  rooms,  which 
should  if  possible  commaud  a  view  of  the  flower  garden. 

When  the  garden  is  upon  a  large  scale,  and  especially 
where  a  natural  inclination  in  the  ground  exists,  or  can  be 
formed  artificially,  terraces  and  parapet  walls  should  be 
introduced,  with  flights  of  steps,  and  embellishments  in 
connexion  with  them,  such  as  fountains,  statuary,  sculpture, 
&c.  Grass  terraces  alone  have  a  moan  appearance  in  such 
a  position.  The  parapet  walls  afTord  excellent  accommoda- 
tion for  half-hardy  and  beautiful  flowering  plants. 

With  regard  to  flower-plots,  when  the  figures  are  separated 
by  turf,  it  is  necessary  that  the  little  lawns  or  glades  should 
have  a  certain  degree  of  breadth,  as  nothing  has  a  worse 
eft'ect  than  overcrowding.  A  multitude  of  little  figures 
should  also  be  avoided,  as  they  produce  the  disagreeable 
eS'ect  well  named  by  Gilpin  "spottiness."  In  this  sort  of 
flower  garden  it  is  desirable  that  a  gravel  walk  should  skirt 
at  least  one  side  of  the  principal  figures,  for  in  tho  humid 
climate  of  Britain  the  grass  would  otherwise  render  them 
inaccessible  with  comfort  during  a  great  part  of  the  year. 
In  those  gardens  where  turf  is  wholly  or  partly  excluded, 
thu  compartments  should  be  of  a  larger  and  more  massive 
character.  Karrow  borders,  bounded  by  parallel  straight 
lines  and  concentric  curves,  should  be  avoided.  The 
centres  of  the  figures  should  be  filled  with  tall-growing 
shrubs,  and  even  with  an  occasional  low  evergreen  tree, 
such  as  a  yew  or  a  holly.  Tho  walks,  arranged  in  long 
concave  curves,  may  commuuicate  here  and  there  with  one 
another.  A  dial,  a  few  seats  and  arbours,  with  an  urn  or 
two  or  a  vase,  may  be  introduced  with  good  eft'ect. 

The  flower  garden  may  include  several  different  compart- 
ments. Thus,  for  example,  there  is  the  "Rock  Garden," 
which  should  consist  of  variously  grouped  masses  of  large 
stones,  those  which  are  remarkable  for  being  figured  by 
water-wearing,  or  containing  petrifactions  or  impressions, 
or  showing  something  of  natural  stratification,  being 
generally  preferred.  In  the  cavities  between  the  stones, 
filled  with  earth,  alpine  or  trailing  plants  are  inserted,  and 
also  some  of  the  choicest  flowers.  In  proper  situations,  a 
small  pool  of  water  may  be  introduced  for  the  culture  of 
aquatic  plants.  In  a  suitable  position  one  of  the  walks  is 
sometimes  arched  over  with  wire-work,  and  covered  -with 
ornamental  climbing  shrubs,  forming  a  delightful  promenade 
in  the  glowing  days  of  summer.  A  separate  compartment 
laid  out  on  some  regular  plan  is  often  set  apart  for  roses, 
under  the  name  of  the  "  Rosery."  A  moist  or  rather  a 
shady  border,  or  a  section  of  the  pleasure  ground  supplied 
with  bog  earth,  may  be  devoted  to  what  is  called  the 
"American  Garden,"  which,  as  it  includes  the  gorgeous 
rhododeudrons  and  azaleas,  forms  one  of  tho  grandest 
features  of  the  establishment  during  the  early  summer, 
while  if  properly  selected  the  planU  are  effective  as  a 
garden  of  evergreens  at  all  seasons.  The  number  of 
variegated  and  various-coloured  hardy  shrubs  is  now  so 
great  that  a  most  pleasant  plot  for  a  "  Winter  Garden  " 
may  be  arrayed  with  plants  of  this  class,  with  which  may 
be  associated  hardy  subjects  which  flower  during  that 
:  season  or  very  early  spring,  as  the  Ciiristmas  rose,  and 
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amongst  bulbs  the  crocus  and  snowdrop.  Later  on,  the 
spring  garden  department  Is  a  scene  of  great  attraction  , 
and  some  of  the  gardens  of  this  character,  as  those  of 
Cliveden  and  Belvoir,  are  among  tho  most  fascinating 
examples  of  horticultural  art. 

'J'.i.  Liiii-iis,  —  In  the  formation  of  lawns  the  ground 
must  be  regularly  broken  up  so  that  it  may  settle  down 
svenly,  any  deep  excavations  that  may  have  to  be  tilled  in 
being  very  carefully  rammed  down  to  prevent  subsequent 
settlement.  The  ground  must  also  be  thorouglily  cleared 
of  the  roots  of  all  coarse  perennial  weeds,  and  be  worked 
to  a  tine  tilth  ready  for 
turfing  or  sowing.  T  h  e 
more  expeditious  method 
is  of  course  to  lay  down 
turf,  which  should  be  free 
from  weeds,  and  is  cut 
usually  in  strips  of  1  foot 
wide,  3  feet  long,  and  about 
an  inch  in  thickness.  This 
must  be  laid  very  evenly 
and  compactly,  and  should 
then  be  beaten  down  firmly 
with  the  implement  called  a 
turf-beater  (fig.  86).    'WTien  Fio.  86.— Turf-Beater, 

there  is  a  largu  space  to  cover,  it  is  much  the  cheaper  plan 
to  sow  the  lawn  with  grass-seeds,  and  equally  eflfective, 
though  the  sjvard  takes  longer  to  thicken.  It  is  of  the 
utmost  iniiinriance  tliat  a  good  selection  of  grasses  be  made, 
and  that  pure  seeds  should  be  obtained.  The  following  sorts 
ram  be  recommended,  the  qnaiuities  given  being  those  for 
.'owing  an  acre  of  ground  :— 

Cynosurus  cristatus— Crested  Dog's-tail 6  lb 

Festuca  duriascula — Hard  Fescue .'.'..'....  3  tb 

Festuca  ovina— Sheep's  Fescue ..."  3  ft 

Lolium  perennc  tenue 18  lb 

?ca  nemoralis  sempervirens — Evergreen  Meadow-grass....  3  tb 

Poa  trivialis — Trivial  Meadow-grass 3  ft 

Trisetum  flavcsccns— Yellow  Oat-grass .....  2  ft 

,Trifolium  repens— Dutch  Clover ....'..'."  6  lb 

The  seeds  should  be  thoroughly  mixed,  and  very  evenly 
sown,  after  which  the  surface  should  be  raked  over  to  bury 
them,  and  then  rolled  down  while  dry  so  is  to  finish  it  off 
smooth  and  level  When  thus  sown,  lawns  require  to  be 
promptly  weeded.  During  the  growing  season  established 
lawns  should  be  mown  at  least  once  a  week.  They  should 
be  occasionally  rolled,  and  towards  autumn  they  require 
frequent  sweepings  to  remove  worm-casts. 

30.  Hahdt  Annuals.— Annual  plants  are  those  whicngrownn 
-om  seed,  flower,  ripen  seed,  and  dio  in  tho  course  of  one  season- 
one  year.  They  are  useful  in  tho  mixed  garden,  for  thou"h  in  some 
cases  they  are  of  short  duration,  many  of  them  are  possessed  of  much 
beauty  of  hue  aud  elegance  of  form.  Annuals  may  be  divided  into 
three  classes  :— the  /mrdy,  which  are  sown  at  once  in  tho  ground 
they  are  to  occupy;  the  half.liardy,  which  succeed  best  when  aided 
at  first  by  a  slight  hot  bed,  and  then  transplanted  into  the  open  air- 
»nd  t.io  Urulcr,  which  are  kept  in  pots,  and  treated  as  greenhouse 
or  stove  plants,  to  which  dcpaitnicnts  they  properly  belong.  Soma 
of  the  more  popular  annuals,  haijy  and  half-hardv,  have  been  very 
much  v.,nc.l  aa  regards  habit  and  tho  colour  of' the  flowers,  and 
purchases  may  bo  niade  in  the  seed  shops  of  such  thin<^  as  China 
isters,  stocks,  Chinese  aud  Indian  pinks,  larkspurs,  phloxes,  and 
jthers,  amongst  which  some  of  tho  most  boautilul  of  the  summer 
■lowers  may  bo  found. 

"Tho  hardy  annuals  may  be  sown  in  the  open  ground  during  tho 
■alter  part  of  March  or  beginning  of  April,  as  the  season  may 
Ictermme,  for  the  weather  should  be  dry  and  open,  and  tho  soil  in 
a  tree  workiuB  condition  before  suwing  is  attempted  la  favourable 
situations  and  seasons  some  of  the  very  hardiest,  as  Siieno  pi-nduia, 
Sapcnaria.  Neiiophila,  Gilia.  .Vc,  mnv  be  sown  in  September  or  Octo- 
ber, iinJ  transplanted  to  the  beds  or  burders  for  very  early  spring  flow- 
ering. Those  sown  in  spring  beein  to  flower  about  .innn.  Th.'  pntches 
tt  left  to  flowT  where  they  are  sown,  should  be  thinned  out  while 
young,  to  give  them  s|iace  for  proper  development.  It  is  from  having 
ample  room  that  pricked  out  tr:ins,,|,inted  seedlings  often  make  th» 
finest  plants     The  soil  should  be  rich  and  light. 


[flqv.-£hs, 

Tho  half-hardy  scries  nto  host  sown  in  mu  or  puns  nn.lor  ci.isa 
in  mild  heal  in  order  to  a.celemte  gcnninalion.  Those  of  them 
whieh  are  in  danger  of  becon.ing  leggy  should  bo  speedily  ren.ovcl 
to  a  cooler  frame  and  placed  near  the  glass,  tho  young  planta  U-iu- 
pncked  off  into  fresh  soil  in  other  pots  or  ,Z  ortixc  »s  n^y 
seem  best  in  each  case.  All  the  plants  nnisl  be  l,.-,rJc„,a  oil'  crada- 
ally  durnig  the  month  of  Ajuil,  and  may  generally  be  i.larled  out 
some  time  m  May,  earlier  or  later  aecoi.Nng  to  the  season 

The  class  of  tender  annuals,  being  chiclly  grown  for  grecBliomw 
decoration,  should  bo  treated  much  the  same  .is  soft-wooded  idauU. 
being  soR-n  in  spring,  and  grown  on  Ripidly  in  brisk  heat,  near  the 
glass,  and  finally  hardened  off  to  stand  iu  the  greenhouse  when  in 
flower.        ^ 

We  add  a  select  list  of  some  of  tho  more  distinct  annuals  dcsir^ 
able  for  general  cultivation  as  decorative  plants,  and  shall  then 
mention  a  few  of  the  most  popular  kinds  separately  : 

Acroclinium  roseum  :  hnU-hardy,  1  ft.,  roscpink  or  wintoi  everlasting 
Agrosfia  pulchclla  :  l.nrdy,  c  in.;  a  most  graceful  grass  for  bouciuets. 

musk  -  ■    r  i™"*'''"''^  atropurpurca  (Sweet  Sultau)  :  hardy,  1)  it.,  purple,. 
Bartonia  aurea  :  hardy,  2  ft.,  golden  yellow  ;  showy  and  tree 
Brathycome  iberidifolia  :  lialf-hardy,  1  ft.,  blue  or  white  witli  dark  disk. 
Ca  endula  officinalis  .Meteor  :  hardy,  1  ft.,  orange  striped  with  yellow 
Ca   lopsis  bicolor  (tinctoria)  :  hardy.  2  to  3  ft.,  yellow  and  chcstunt.brow» 
Calliopsis  Drunimoudii  :  hardy,  1  to  2  ft.,  golden  yellow  with  red  disk. 
Campanula  Loreyi :  hardy,  IJ  ft.,  purplish-lilac  or  white 
Ccntaurea  Cyanus  ;  hardy,  S  ft.,  blue,  purple,  pink,  or  white  ;  ehony. 
Cl.arkia  puIchcUa  :  hardy,  Ij  ft.,  rosy-purple  ;  some  varieties  very  handsome. 
Collmsia  bicolor  :  hardy,  1*  ft.,  wliite  and  purple  ;  pretty 
Collmsia  vcrua  :  hardy,  1  ft,  white  and  azure  ;  sow  as  soon  as  ripe 
Convolnilus  tricolor  atroviolacea :  hardy,  1  ft.,  white,  blue    and  ycUov 

This  13  the  Convolvulus  minor  of  gardeus. 
Erysimum  Perollskianum  :  harly,  2  ft.,  deep  orange;  in  erect  racemes. 
Eschsclioltzia  califoruica  :  hardy,  IJ  ft.,  yellow  with  salTron  eye 
Eschscholtzia  crocea  llore-pleno  :  hardy,  IJ  ft.,  orange  yellow-  double 
Eutoca  viscida :  hardy,  2  ft.  bright  blue  with  white  hairy  centre. 
C.aill.Trdta  Drunimoudii  (picta):  halt-liardy,  IJ  ft.,  crimson,  yellow  margl* 
Oilia  nchillesefolia  :  hardy,  2  ft.,  deep  blue  ;  in  large  globose  heads. 
Code  la  Lindleyana  :  hardy.  2  to  3  ft.,  rose-pun>Ie,  with  crimson  spots. 
Godetia  ^\  hitneji :  hardy,  1  ft,  rosy-red,  with  crimson  spots.    The  varielj 

Lady  .Ubemarle  is  wholly  crimson,  and  very  handsome  ■-■  >:  j 

Cj-psophila  elegana  :  hardy,  I  j  ft.,  pale  rose  ;  branched,  very  gracetul 
Helianlhus  cucuriicrifolius  :  hardy,  3  to  4  ft,  golden  yeUow,  black  liisk  : 

branching,  free,  and  bold  without  coarseness. 
Helichrysum  bracteatum :  half-hardy,  2  ft;  the  incurved  crimson,  rose  ai.A 

other  forms  very  handsome.  ' 

JLbiscus  Trionum  (africanus):  hardy,  ]}  ft,  cream  colour,  black  centre. 
Ibcris  unibellata  (Candytuft):  hardy,  1  ft,  white,  rose,  purple,  crimso.^ 

Some  new  dwarf  white  and  flesii-coloured  varieties  are  very  handsome 

def  ^crimlin  '™^"'''''"  '•  '"^''>''  ^  "•■  '''"»  °'  rose ;  the  var.  kcrmeilM  n> 
Kouiga  maritima  (Sweet  Alyssum)  :  hardy,  1  ft,  white  ;  fragrant,  compari 
Lavatera  tnniestris:  h.ardy,  3  ft,  pale  rose  showy  malvaceous  flowers. 
Leptosiphon  dciisiaoniB  :  hardy  in  light  soil,  1  ft.,  purplish  or  losy-lilip 
Leptosiphon  roseus  ;  hardy  in  light  soil,  0  in.,  delicate  rose  ;  fine  in  mosic. 
Lniaria  blp.irtita  splendida  :  hardy,  1  ft,  deep  purple 
linum  grandillorum  .  haidy,  1  ft,  splendid  crimson  •  var.  roseum  is  piuk 
Lupinus  luteus  :  hardy  2  ft ,  bright  yellow,  fragrant.  ' 

Lup.nus  mutabilis  Cruckshanksii :  hardy,  4  ft,  blue  and  yellow;  chauceallK 
Lupinus  nanus  :  hardy,  1  (t,  bluish-purple  ;  abundant  flowcriio 
JIacoImiamarituna  (Virginian  Stock)  :  hardy.  0  in.,  lilac,  roseT or  wh.He. 
Ma  ope  triflda  :  hardy,  3  ft.,  rich  glossy  purplish-crimson  ;  showy. 
i  ailhiola  grccca  OVallflowcr-lvd.  Stock)  :  hardy,  1  ft.  various  as  in  Sto,-X 

dark'Sr^'"  tricolor:  half-hardy,  S  in.,  pink  and  crimson.  »,tl^ 

Mimulus  cupreus  :  half-hardy,  8  in.,  coppery  red,  varying  considerabb 
Jlimulus  luteus  t.grinus  :  half-hardy.  1  ft.  yeUow  spotted  with  red  ;tai 

duple.i  hoshose-in-hose  flowers.  •  -  ,    ." 

Idirabdi3jalapa:half.hardy,3  ft, -arioUB  colours ;  flowers  evening-scented 
Nemesia  lionbunda  :  hardy,  1  ft,  white  and  yellow ;  pretty  and  cSmpacl 
Wemophi  a  insignis  :  hardy,  6  in.,  azure  blue  with  white  centre 
Nemoph.  a  maculata  :  har.ly,  a  in.,  white  .vith  violet  spots  at  the  cdg» 

iJvlge  la  hlspan.ca :  hardy.  1 J  ft.  pale  blue,  white,  or  dark  purple 

|CEnotheraodorata:hardy.  2to3ft,  yellow;  fra'-raut 
Omphalndes  linifolla  (Venus's  ^■avelwcrt) :  hardy   1  ft    white 
Papaver  Rhojas  flore-pleno  :  hardy,  2  ft,  scarlet  and  oilier  colonre :  ehowr 
Papaver  somniferum  Uore-plcno  :  hardy,  3  ft,  wlute,  lilac,  rose,  ic  •  pct^ 
sometimes  fringed.  ■ '"^i;,  "■»..,  iii»i» 

Ph.irbit.s  luspida :  hardy,  6  ft,  various  ;  the  many-coloured  twinui-  Cob 
volvUiUs  major.  " 

Platystemon  callfomlcus :  hardy,  1  ft,  sulphur  yellow ;  neat  and  distinct 

rortulacaspleudens:  halt-hardy,  6  in.,  crimson,  rose,  yellow,  white  A* 
single  and  double  ;  splendid  prostrate  plants  for  suuuy  lockworlt 

PjTethrum  Partheni^am  aureum  :  half-hardy,  1  ft ;  grown  for'  Its  goldcit 
foliage,  and  much  used  for  bedding.  -"i  .">  fco<"i ». 

Reseda  odorata,fMignonette) :  hardy,  1  ft,  greenish,  but  exquisitely  IrsB 
rant ;  there  are  some  choice  new  sorts.  /     "*, 

headMhan'\he"'ne"t '^  '  '"^'"'^''J'  '*  "-  wsJ-Piak  or  white ;  laiger flower- 
Rhodanthe  .ManglesU :  half-hardy,  1  ft,  rosy -pink ;  a  drooping  evcrlasUns. 
Salpgloss.s  smuata  :  ha  t-hardy,  i  to  3  ft,  yeUow.  pmrle,  crimson   JT: 

Binch  vaned  and  beautifully  veined.  •  «■    i     •  ",  u.^.. 

cumbent ""  T"'^""''"^""  Borc-pWno :  half-hardy,  0  In.,  golden  yellow ;  pr<v 
OufbToml?;g,tm1,?ci.gro'w'in"'"'  ■"- ''^'-""  '"'"  P-'' <>-''••- ;  co„.,n» 
aS^oX"!^^!"":^,"'^  '■•"''^•*  "•  ^  "•■P-n.Ie-lilae.  prettily  blotched. 
on^Iy  w!!^.cd""tris'^"' '  ^'^''^^'  '  "  '  "''"*'  ""'^'-^oented  at  night;  cur* 

Senecioclcgans;  half  hardy.  1}  ft,  white,  rose,  or  purple;  the  variou. 
double  forms  are  showy  «     *■     ,  « 

Silene  pcndula  :  hardy.  ]  ft.  bright  rose  pink  .  very  showy  in  massei  •». 
compacta  forms  close  dense  tufts.  "••=»"  , 

SIfcne  rscudo-.Atocion    hardy,  1  ft.,  rosi-  r'nk :  free-flowering. 

Sc«cular'a  .Speculum  :  hardy  <  ui..  rcu.lish  violet    tree-Cowcrlng. 
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8phcnoi?yn6  epecloia :  half-htrdr,  1  ft,  orange-yellow,  with  black  nng 
arouo'J  the  disk. 

Tagetc-3  signata:  hal/hordy,  1|  ft.,  (jolden  yellow;  continuous  blooming, 
with  elegant  toUage.  The  French  and  Airican  marigolds,  tavouriles  ut 
•ome,  aiv  allied  to  this. 

Troiixolum  aduncum  (Canary  Creeper)  ihall  hardy,  10  It.,  yellow,  (ringed ; 
aa  elegant  climber. 

V'lsoarla  cooli  rosa  :  hardy,  1)  ft.,  roay-purple  with  pale  centre  ;  pretty. 

Vitoaria  oculata  cardinal's,  hardy,  IJ  ft.,  rosy-crinison  ;  very  brilliant. 

Waitiia  aorea  :  hall-hardy,  IJ  ft.,  golden  yellow  ;  a  showy  everlasting. 

Xeranthcmmn  annuum  Hore-pleno  :  hardy,  2  ft.,  lilac-purple ;  Ooriferoos. 

The  following  nnnuaU  aro  entitled  to  separate  notice  ; — 
31.  The  China  Aster  (Callistephus  chinenais).  The  groups  of  a-sters 
mre  very  numerous ;  but  some  of  the  best  for  ornameutal  gardening 
«re  the  chrysanthemum-flowered,  the  ptEony-flowercd,  the  crown  or 
eockade,  and  the  globe-fiuilled,  of  each  of  which  there  are  from  six  to 
a  do?ea  distinct  colours.  \Vh:it  are  called  crown  asters  have  a  white 
cenlTO  and  dark  crimsoa  or  purple  circumference,  and  .ire  very 
beautiful.  The  colours  range  Irom  white  and  blush  through  pink 
«nd  rose  to  crimson,  and  from  lilac  through  blue  to  pui-ple,  in 
various  shades.  Those  should  be  sown  early  in  April  in  pans,  in 
I 
pit,  an 


gentle  heat,  the  young  plants  being  quickly  transferred  to  a  cool 
,  it,  and  there  pricked  out  in  rich  soil  as  soon  as  large  enough,  and 
eTcntually  planted  out  in  the  garden  in  May  or  June,  in  soil  which 
haa  been  well  worked  and  copiously  inajiured,  where  they  grow  from 
8  to  18  inches  high,  and  flower  in  great  beauty  towards  the  end  of 
aninmer.  They  also  make  very  handsome  pot  plants  for  the  cou- 
aervatory. 

32.  The  Slock  (JIatthio?a  annua).  These  also  are  much  varied 
both  in  respect  to  habit  and  colour,  and  of  some  of  the  forms  as 
many  as  two  dozen  colours  are  cultivated,  some  of  which  are  very 
beautiful.  The  Ten-week  and  the  large-flowered  German  aro  both 
favourite  strains.  The  fragrance  of  these  flowers  renders  them 
universal  favourites.  They  should  be  treated  much  the  same  as 
asters  for  autumn-blooming  plants,  but  for  early  blooming  require 
to  be  sown  about  August,  and  wintered  in  pots  in  a  cold  frame,  for 
which  purpose  the  Intormediale  Stock  is  the  best  adapted  (see 
JBJtnnials,  par.  41).  They  grow  from  1  to  2  feet  high,  according  to 
tho  variety. 

33.  The  Snapdragon  (Antirrhinum  majus),  which  grows  about 
2  feet  high,  should  bo  sown  in  February  in  a  warm  pit ;  prick  off 
in  pots,  and  subsequently  into  boxes,  drawing  off  into  a  cool  framo 
when  established,  and  planting  out  in  May  or.June.  They  are  not 
true  annuals,  but  may  be  treated  as  such. 

34.  The  Chinese  or  Indian  Pink  (Dianthus  chinensis,  and  its 
Tarietics  Heddewigii  and  laciuiatus)  and  several  allied  forms,  which 
grow  from  6  inches  to  a  foot  high,  are  very  richly  coloured,  and 
Eighly  varied  in  marking.  Sow  in  pits  in  gentle  heat,  in  March, 
transferring  thera  quickly  after  germination  to  a  cool  pit,  that  they 
may  not  get  drawn  or  leggy ;  they  may  be  planted  out  in  May. 
They  will  also  flower  later  on  in  favourable  seasons,  if  sown  out- 
doors early  in  April. 

35.  The  Larkspur  affords  two  distinct  types,  the  Rocket  Lark- 
»pnr  (Delphinium  Ajacis),  which  varies  from  a  foot  to  a  foot  and  a 
half,  and  the  branching  Larkspur  (D.  Consolida),  growing  3  feet 
high,  of  each  of  which  there  are  various  colours,  double  and  single. 
The  candelabrum  form  of  the  latter  is  very  handsome.  Sow  in 
March  in  the  open  border  where  they  are  to  flower. 

36.  The  Phlox  Drummondii,  a  spreading  plant  about  a  foot  high, 
of  which  there  are  now  many  varieties  of  colour,  is  one  of  the  most 
beautiful  of  all  annuals,  and  very  prolific  of  blossom.  Sow  in  the 
places  where  it  is  to  flower,  in  April,  in  good  firm  soil. 

37.  The  Sweet  Pea  (Lathyrus  odoratus)  ib  indispensable  ia  every 
garden,  especially  Painted  Lady  (white  and  rose)  and  the  improved 
forms  called  Invincible  Scarlet  and  Invincible  Black.  Sow  in  rows 
or  patches  in  February,  and  again  in  March,  in  good  rich  soil. 
The  plants  grow  3  to  4  feet  high,  and  require  stakes  to  support  the 
stems. 

3S.  The  Nasturtium  (Tropaeolum  majus),  in  its  dwarf  form  known 
as  Tom  Thumb  (T.  m.  nanum),  is  an  excellent  bedding  or  border 
flower,  growing  about  a  foot  high,  each  plant  forming  a  dense  patch 
full  of  flowers,  and  blooming  on  for  a  considerable  period  if  kept 
growing.  The  scarlet,  the  yellow,  and  the  rose-coloured  are  vtry 
attractive.  Sow  in  April  in  the  beds  or  borders ;  and  again  in  May 
for  a  succession. 

39.  Tho  Zinnia  elegans,  of  which  both  single  and  double]  forms 
are  cultivated,  grows  about  2  feet  high,  and  produces  flowers  of 
Tarious  coloui'3,  the  double  ones  being  about  the  size  of  asters,  and 
Tery  handsome.  The  colours  include  white,  yellow,  orange,  scarlet, 
crimson,  and  purple.  It  is  half-hardy,  and  should  be  sown  and 
treated  much  tlie  same  as  the  aster. 

40.  Hardy  Biennials. — Biennials  live  as  undeveloped  plants 
through  one  winter  period.  They  require  to  be  sown  in  the  summer 
months,  about  June  or  July,  in  order  to  get  established  before 
winter  ;  they  should  be  pricked  out  as  soon  as  large  enough,  and 
should  have  ample  space  so  as  to  become  hardy  and  stocky.  They 
abould  be  planted  lit  good  soil,  but  not  of  too  stimulating  a  char- 
acter.    Those  that  are  perfectly  hardy  ore  best  planted  where  they 


are  to  flower  in  good  time  during  autumn.  This  transplanting  act* 
as  a  kind  of  check,  which  is  rather  beneficial  than  otherwise.  Of 
those  that  are  liable  to  sufl'er  injury  in  winter,  as  the  Bronipton  and 
Queen  Stocks,  a  portion  should  be  potted  and  wintered  in  cold 
frames  ventilated  as  freely  as  the  weather  will  permit. 

The  number  of  biennials  is  not  large,  but  a  few  very  desirahla 
garden  plants,  such  as  the  following,  occur  amongst  them  : — 

Agrostemma coronaria (Rose  Campion)  :  hardy,  IJ  ft.,  blight  rose-purple  or 
rose  and  white. 

Beta  Clcla  varlegata :  hardy,  2  It,.,  beautifully  coloured  leaves  and  mldriba, 
crimson,  golden,  d:c. 

Campanula  Medimn  (Canterbury  Bell);  hardy,  2  ft.,  blue,  white,  rose,  d:c. 
Tho  double-Ilowered  varielies  of  various  colours  aro  very  handsome. 

Campanula  Medium  calycanthema :  hardy,  2  ft.,  blue  or  white ;  hoee-in-hoea 
flowered. 

Catananche  ccerulea:  hardy,  2  to  3  ft.,  blue  or  while. 

Cclsia  cretlca :  hardy,  4  to  5  It.,  yellow,  with  two  dark  spots  near  centre ;  lo 
Bplkt-a. 

Uluiitbus  barbatus  (Sweet  Willhun) :  hardy,  1  to  1}  ft.,  crimson,  purple, 
white,  or  partl-culoured. 

Dianthus  chliu'nsis  (IndLin  Pink):  half  hardy,  1  ft.,  various;  these  flower 
earlier  if  treated  as  biennials. 

UiKitalij  purpurea  (Foxglove):  hardy,  3  to  5  ft.,  rosy-purple  or  white; 
beautifully  spotted  in  the  variety  called  gloxinioillora. 

Kchiiini  pomponium  :  hardy,  4  ft.,  rosy-pink. 

Hcdy taruni  coronarium  (French  Honeysuckle) :  hardy,  2  to  3  ft,  scarlet  or 
white  ;  fragrant. 
I      Hcsperia  trlstl8(Nlght-Bccnl«dBx)cket): hardy,  3  ft,  dull  purplish ;  fragrant 
'   at  night. 

Lunaria  biennis  (Honesty) :  hardy,  2  to  3  ft.,  purple ;  tho  silvery  dUaepiment 
attractive  among  eviTlastings. 

u:nottifra  Laiiuircklaua  (livening  Primrose);  li:irdy,  i  It.,  brlthl  jelliw; 
larg.-. 

Scabliisa  atrii|)iiri>uroa  (Sweet  Scabious);  hardy.  3  ft.  dark  purple,  showy; 
the  varh-ty  nana  Ilnra-pleno  is  dwarfer  and  has  double  llowcts. 

Sllene  c.miii;i<la:  halt-hardy,  i  to  3  ft.,  bright  pink;  clustered  as  in  S. 
AriiitTla. 

Verba-iciim  Itlaitaria;  hardy,  3  to  4  ft.,  yellowish,  with  purple  hairs  on  the 
niaiueDts;  in  tall  spikes. 

41.  The  most  important  of  the  biennials  are  the  difTereiit  kinds 
of  Stocks.  The  Intirmtdinte  Stock  (Mattliiola  annua  iiiti-niR-dia)  is 
one  of  the  .^o-called  scarlet  stocks,  and  is  very  useful  when  preserved 
tliioiigh  the  winter  in  frames,  (or  its  dwarfiiess  and  carlj -flowering 
h.iliit.  It  is  used  very  extensively  for  fiirnisliin;^  jardiniires,  window 
boxes,  flower  beds,  &c.,  during  the  London  season,  for  which  pur- 
pose it  is  sown  in  .Inly  and  Aui^ust,  while  il"  sown  in  sjiriiitj  it 
blooms  in  autumn,  ami  furnishes  a  iisetul  successional  crop  of  flowers. 
Of  the  Kast  Lotliiaii  st<ick,  which  is  a  somewh;it  larger  grower,  there 
are  some  half  dozen  colours,  those  called  New  Crimson  and  Mauve 
Beauty  being  especially  ailmired;  these  are  sown  in  July  and  August 
lor  suninu-r  blooniiiii;,  and  early  in  spring  for  flowerinsr  in  autumn. 

-12.  The  Bnunpton  Stuck  (Mattliiola  ineaiia  simplieicaulis)  is  a 
robust  plant,  growing  3  feet  hiirli,  with  a  long  central  flower  stem 
beariii;;  very  large  flowers,  wliirh  are  crimson,  purple,  or  white 
They  require  rich  soil,  and  should  be  sown  in  June  or  .'nly,  beinft 
pricked  out  into  nursery  beds,  and  phinted  in  .September  in  the 
tiorders  where  they  are  to  bloom.  Two  or  three  plants  should  be 
put  in  one  patch,  as  then  any  surplusage  of  single-llowered  indi- 
vithi:iU  may  lie  pulled  awa)'. 

4-J.  The  Queen  or  Twickenham  Stock  (^latthiola  incana  seniper- 
florens)  is  less  vigorous  in  habit  than  the  Bronipton,  and  is  of  mere 
spreading  habit,  the  plants  growing  aliout  2  feet  hish,  with  the  lateral 
bnuiches  very  much  developed.  There  are  the  three  usual  colours, 
niirple,  scarlet,  and  white,  the  first-named  being  a  special  favourite, 
riiey  require  to  be  sown  in  June  or  July,  and  planted  out  in 
September,  so  as  to  gctv.cll  established  before  winter,  and  ifthev  hr  ve 
the  advant;ige  of  gocu  ;,til  they  will  flower  freely  in  the  early  part 
of  the  ensuing  summer.  Sometimes  the  plants  acquire  almost  a 
v-nody  li:i!'it,  and  live  over  the  second  .ve:ir,  but  the  flowers  are 
ni't  C']ii:il  to  those  produced  the  first  Mooinili'^  p:'nson 

44.  H.viiDV  I'ki!!:.  I.TIALS.— This  term  includes  not  only  those 
fibrous-rootivl  phuits  of  herb.aceous  habit,  which  spring'  up  from  the 
root  Year  iilter  v.-ar,  but  also  those  old-f,Tshioned  siibjeets  known  as 
florists"  flowers,"  and  the  hardy  bulbs.  Some  of  tho  most  beautiful 
of  hardy  flowering  plants  belong  to  this  class,  and  their  great  variety, 
as  well  as  the  long  period  through  which  they,  one  or  other  of  them, 
yield  their  flowefs,  aro  beginning  again  to  secure  them  some  of  the 
consideration  which  has  long  been  given  mainly  to  bedding  plants. 
When  the  length  of  the  flowering  season  is  considered,  it  will  be 
obvious  that  it  is  impossible  to  keep  up  the  show  of  a  single  border 
or  plot  for  SLX  months  together,  since  plants,  as  they  are  commonly 
arranged,  come  dropping  into  flower  one  after  an()ther  ;  and  even 
where  a  certain  number  aro  in  bloom  at  the  same  time,  they  neces- 
sarily stand  apart,  and  so  tho  effects  of  contrast,  which  can  be  per- 
ceived only  among  adjacent  objects,  are  lost.  To  obviate  this 
defect,  it  has  been  recommended  th.tt  ornamental  plants  should  be 
formed  into  four  or  five  separate  suites  of  flowering,  to  be  distributed 
over  tho  garden.  Not  to  mention  the  more  vernal  flowers,  tho  first 
might  contain  the  flora  of  May;  the  second  that  of  June;  the  third 
that  of  July  ;  and  the  fourth  t'.iat  of  August  and  the  following 
months.  These  compartments  should  be  so  intermingled  that  no 
particular  class  may  be  entirely  absoai  from  any  one  quarter  of  tha 
j  gardeo. 
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Before  commencing  to  plant,  it  would  be  well  to  construct  tabks 
or  lists  of  the  plants,  specifying  their  respective  times  of  flower- 
ing, colours,  and  altitudes.  To  diversify  properly  and  min;;le  well 
together  the  reds,  whites,  purples,  yellows,  ana  hlues,  with  all  their 
intervening  shades,  requires  considerable  taste  and  powers  of  com- 
bination ;  and  ascertained  failures  may  be  rectified  at  the  proper 
time  the  next  season.  The  one  great  object  aimed  at  should  be  to 
present  an  agreeable  contrast ;  and,  as  at  particular  seasons  a  mono- 
tony of  tint  prevails,  it  is  useful  at  such  times  to  be  in  possession  of 
some  strong  glaring  colours.  AVhite,  for  instance,  should  be  much 
employed  in  July,  to  break  the  duller  blues  and  purples  which  then 
preponderate.  .Orange,  too,  is  very  effective  at  this  season.  On  the 
other  hand,  yellowsaresuperabundant  in  autumn,  and  therefore  reds- 
and  blues  should  then  bo  ."bought  for.  The  flower-gardener  sbould 
Lave  a  small  nursery,  or  reserve  garden,  for  the  propagation  of  the 
finer  plants,  to  be  transferred  into  the  borders  as  often  as  is  required. 
As  a  rule,  all  the  fibrous-rooted  herbaceous  plants  flourish  in  good 
soil  which  has  been  fairly  enriched  with  manure,  that  of  a  loamy 
character  being  the  most  suitable,  jiany  of  them  also  grow  satis- 
factorily in  a  peaty  soil  if  well  worked,  especially  if  they  have  a  cool 
moist  subsoih  Pentstemons  and  phloxes,  amongst  others,  succeed 
well  in  soil  of  this  character,  but  the  surface  must  be  well  drained  ;  the 
former  are  rather  apt  to  perish  in  winter  in  loamy  soil,  if  at  all  close 
and  heavy.  The  herbaceous  border  should  be  a  distinct  compart- 
ment, and  not  less  than  10  feet  in  width,  backed  up  by  evergreens. 
Such  a  border  will  take  in  about  four  lines  of  plants,  the  tallest 
being  placed  at  the  back  and  the  otliers  graduated  in  height  down 
to  the  front.  In  the  front  row  patches  of  the  white  arabis,  the 
yellow  alyssum,  and  the  purple  aubrietia,  recurring  at  intervals 
of  5  or  C  yards  on  a  border  of  considerable  length,  carry  the  eye 
forwards  and  give  a  balanced  kind  of  finish  to  the  whole.  The  same 
might  be  done  with  dianthuses  or  tlio  largci"  narcissi  in  the  second 
row,  with  poeonies,  columbines,  and  phloxes  in  the  third,  and  with 
delphiniums,  aconitums,  and  some  of  the  taller  yellow  composites  as 
Iielianthus  and  rudbcckia  at  the  back.  Spring  and  autumn  flowers, 
as  well  as  those  blooming  in  summer,  should  be  regularly  distributed 
througliout  the  border,  which  will  then  at  no  season  be  devoid  of 
interest  in  any  part.  JIany  of  the  little  alpines  may  be  brought 
into  the  front  lino  planted  between  suitable  pieces  of  stone,  or  they 
may  be  relegated  to'  a  particular  spot,  and  placed  on  an  artificial 
rockery.  Host  of  the  hardy  bulbs  will  do  well  enough  in  the  border, 
care  b^in^  taken  not  to  disturb  them  while  leafless  and  dormant. 

Some  deep-rooting  perennials  do  not  spread  much  at  the  surface, 
and  only    require  refreshing  from  time  to  time  by  top-dressings. 
Others,  as  the  asters,  spread  i-apidly;  those  possessingthishabitshould 
be   taken  up  every  second  or  third  year,  and,   a  nice  patch  being 
selected  for  replanting  from  the  outer  portions,  the  rest  may  be  either 
thrown   aside,   or  reserved  for   increase  ;    the    portion    selected  for 
replanting  should  be  returned  to  its  place,  the  ground  having  mean- 
while been  well  broken  up.     Some  plants  are  apt  to  decay  at  the  base, 
frequently  from  exposure  caused  by  the    lifting   process  going  on 
during  their  growth  ;  these  should  be  taken  up  annually  in  early 
autumn,  the  soil  refreshed,  and  the  plants  returned  to  their  places, 
Qaro-being  taken  to  plant  them  sufficiently  deep. 
General        Only  a  selection  of  some  of  the  best  of  the  decorative  hardy  per- 
I1st  of       ennials  can  be  noted,  before  we  pass  on  to  those  popular  subjects  of 
hardy       tliis  class  which  have  been  directly  influenced  by  the  hybridizer  and 
peren-       improver.     Many  more  might  be  added  to  the  subjoined  list : — 
nials,  Accena. — Neat  trailing  plants  r,dapted  for  rockwork,  thriving  in  sandy  soil. 

A.  niicrophylla  and  A,  myriophylla  have  pi-ctty  spiny  heads  of  flowers. 

Acantholimon. — Pretty  dwarf  tufted  plants,  with  needle-shaped  leaves, 
flditpted  for  rockwork.  A.  eli^m^ceum  and  A.  venustuni  bear  bright  pink 
flowers  in  July  and  August.    Liglit  sandy  loam. 

Acanlhus.-~'Bo\ii  handsome  plants,  with  stately  spikes,  2  to  3  feet  high, 
of  flowers  with  spiny  bracts.  A.  mollis,  A.  latifolius,  and  A.  longifolius 
are  broad-leaved  sorts ;  A.  Bpinosus  and  A.  spinosissimus  have  narrower 
spiny  toothed  leaves. 

Achillea.— Ba.\x<XBomo  composite  plauts,  the  stronger  ones  of  easy  culture 
in  common  soil.  A.  Eupatorium  and  lllipendula,  3  to  4  feet,  have  showy 
yellow  corymbose  flowers;  A.  rosea.  ?  feci,  ro3y-crim<;on ;  and  A.  Ptarmica 
fiore-pk'no,  2  feet,  double  white  flowers.  '  Otiiers  suitablfl  for  front  lines 
or  rockwork  are  A.  tomeutosa,  9  inches,  bricrht  yellow ;  A.  tcgyptiaca,  1  foot, 
silvery  leaves  and  yellow  flowers ;  A.  umbellata,  8  inches,  oilvery  iepvcs  and 
white  flowers;  and  A.  Claveunx,  C  inches,  with  silvery  leaves  and  pure  white 
flowers. 

Aconittim. — Handsome  border  plants,  the  tall  stems  crowned  by  racemes  of 
Bhowy  hooded  flowers.  A.  Camarum,  3  to  4  feet,  has  deep  purple  flowers  in 
August ;  A.  ainense,  1 J  to  2  feet,  has  large  dark  purple  flowers  in  September ; 
A.  variegatum,  3  feet,  has  the  flowers  white  edged  with  blue  ;  A.  autumnale, 
3  feet,  h.is  palo  blue  flowers,  and  A.  japonlcum,  21  feet,  deep  blUe  flowers, 
both  produced  in  September  and  October. 

.4d<:no;>ftora.— Bell-shaped  flowers.  A.  stylosa,  -2  feet,  pale  blue,  elegant; 
A.  denticulat.i,  l\  feet,  dark  blue;  and  in  A.  liliifolia,  Ij  feet,  pale  blue, 
Bweet-sccn^tcd— all  blooming  during  summer.    Light  sail. 

Adonis.— A.  vernalis,  1  foot,  haa  Jarg«  bright  yellow  stellate  flowers  in 
April.     Deep  light  soil. 

.^jifflfrt.— Free-growing,  dwarf,  nod  showy.  A.  reptans.  8  inches,  has 
creeping  runners,  which  A.  cencvenais  has  not;  both  bear  handsome  spikes 
of  blue  labiate  flowers.  ,  Ordinary  soil. 

^?^*run.— Hardy  bulb's  of  the  garlic  family,  Bomo  Fpecles  of' which  are 
ornamental ;  the  inflorescence  is  unibellafte.  In  A.  azureum,  1  to  2  feet,  the 
flowers  are  deep-blue  ;  in  A.  Moly,  1  foot,  golden  yellow;  in  A.  neapoli- 
tannm.  li  feet,  white,  very  handsome;  in  A.  triquetrnm,  8  inches,  white 
with  grt-cn  central  stripes;  in  A.  pedcmontauura,  9  inches,  reddish-violet. 
Very  beautiful,  the  umbeh  nodditu?. 


Alctromeria.-~Me:i\\tUu\  plants  with  fleshy  tuberous  roote,  which  are  tho 
better  If  not  often  disturbed.  A.  aurautiaca,  2  to  3  feet,  orange  streaked  with 
red,  In  July  and  August ;  A.  chllensls,  2  to  3  feet  blood-red,  streaked  with 
yellow,  affording  many  varieties.  Deep  sandy  loam  or  peat.  Should  be 
planted  at  least  6  or  8  inches  deep. 

Ahjssttm. — Showy  rockwork  or  front  row  border  plants  of  easy  culture 
In  any  light  soil;  the  plants  Bhould  be  frequently  renewed  from  cuttings. 
A.  aaxatile,  with  greyish  leaves,  and  deep  yellow  flowers,  produced  in  April 
and  May,  and  the  dwarfer  A.  montanum  are  useful. 

jlmary^is.— Noble  half-hardy  bulbs,  for  planting  near  the  front  wall  of  a 
hot-house  or  greenhouse  ;  the  soil  must  be  deep,  rich,  and  well-draintd.  A. 
Belladonna,  tno  Belladonna  Lily,  3  feet,  has  large  funnel-shaped  flowers  in 
September,  of  a  delicate  rose,  colour.  Tho  variety  A.  blanda  has  paler 
flowers,  almost  white. 

.(4  ncAuBo. —Pretty  boraglnaceous -h^rba,  easily  grown.  A.  italica,  3  to  4 
feet,  has  blue  star-like  flowers.  A.  sempcrvirens,  li  feet,  rich  blue,  is  well 
suited  for  rough  borders. 

^nrfrosactf.— Pretty  dwarf  rock  plants,  ro<iulring  rather  careful  manage- 
ment and  a  gritty  soil.  A.  Vitaliaua,  yellow  ;  A.  Wnlfeniana,  purplish- 
crimson;  A.  villosa,  white  or  pale  rose  ;  A.  lactca,  white  with  yellow  eye; 
A.  lanuginosa,  delicate  rose  ;  and  A.  Chamcejasme,  delicate  rose,  are  some  o/ 
the  best. 

Antennaria. — Composite  plants,  with  everlasting  flowers.  A.  margaritacea, 
IJ  to  2  feet,  has  white  woolly  stems  and  leaves,  and  white  flower-heads. 

Anthfric^im. — Charming  border  flowers.  A.  Liliastrum,  St  Bruno's  Lily, 
IJfeet,  bears  pretty  white  sweet-scented  flowers  in  Afay;  A.  Hookeri  (Cbryso- 
bactron),  2  feet,  with  long  racemes  of  bright  golden  yellow  flowere,  requires 
cool  peaty  soil. 

Aquilcgia.—The  Columbine  family,  consisting  of  beautiful  border  flowers 
in  great  variety,  ranging  from  1  to  2  or  3  feet  in  height.  Besides  the  common 
purple  A.  vulgaris  with  its  numerous  varieties,  double  and  single,  there  are 
of  choice  sorts  A.  alpina  and  A,  p>Tenaica,  blue  ;  A.  glandulosa,  A.  jucunda, 
and  A.  cocrulea,  blue  and  white ;  A.  leptoceras,  blue  and  yellow ;  A. 
canadensis,  A.  Skinneri,  and  A.  truncata  ^californica),  scarlet  and  yellow; 
A.  chrysantha,  yellow;  and  A.  fragrans,  white  or  flesh-colour,  very  fragrant. 
Light  rich  garden  soil. 

^mtis.— Dwarf  close-growing  evergreen  cruciferous  plants,  adapted  for 
rockwork  and  the  front  part  of  the  flower  border,  and  of  the  easiest  culture. 
A.  albida  forms  a  conspicuous  mass  of  greyish  ieaves  and  white  blossoms  ; 
A.  lucida,  which  is  also  white-flowered,  bears  its  bright  green  leaves  in 
rosettes,  and  has  a  variety  witli  prettily  gold-margined  leaves. 

Arenaiia. — Evergreen  rock  plants  of  eaSy  culture.  A.  graminifolia  and 
A.  laricifoUa  are  tufted,  with  grassy  foliage  and  wliite  flowers,  while  A. 
balcarica,  a  creeping  plant,  has  broad  leaves  and  solitary  white  flowers. 

Armaria. — Tho  Thrift  or  Sea-Pink,  of  which  the  common  form  A. 
maritima  is  sometimes  planted  as  an  edging  for  garden  walks;  there  are 
three  varieties,  the  common  pale  pink,  the  deep  rose,  and  the  white,  the 
last  two  being  the  most  desirable.  A.  cephalotea,  Ij  feet,  is  a  larger  plant, 
with  tufts  of  linear  lance-shaped  leaves,  and  abundant  globular  heads  of  deep 
rose  flowers,  in  June  and  July. 

jlrum.— Remarkable  plants,  with  tuberous  roots,  and  erect  hood-like 
spathes,  enclosing  the  spike  of  flowers  (spadix).  A.  crinitum,  IJ  feet,  has 
pcdate  leaves,  and  fetid  dark  chocolate  hairy  spathes ;  A.  Dracunculus,  3 
feet,  has  spotted  stems,  pedate  leaves,  and  dull  purple  spathes;  A.  itali- 
cum,  with  greenish  spathes,  has  the  cordate  hastate  leaves  conspicuously 
veined  with  white. 

Asclepias. — A.  tuberosa  is  a  handsome  fleahy-rooted  plant,  very  impatient 
of  being  disturbed,  and  preferring  good  peat  soil ;  it  grows  1  to  Ij  feet  high, 
and  bears  corymbs  of  deep  yellow  and  orange  flowers  in  September.  A. 
incarnata,  2  to  4  feet,  produces  deep  rose  sweet-scented  flowers  towards  the 
end  of  summer. 

Asphodclus. — Handsome  liliaceous  pl.ants,  with  fleshy  roofs,  erect  stems, 
and  showy  flowers,  thriving  iu  any  good  garden  soil.  A.  albus,  4  feet,  A. 
tcstivus,  4  feet,  and  A.  ramosus,  4  feet,  have  all  long  tapering  keeled  leaves, 
and  simple  or  branched  spikes  of  white  flowers;  A.  luteus,  2  feet,  has  awl- 
shaped  leaves  and  dense  spikes  of  fragrant  yellow  fl-wers;  A.  capUlaris  is 
similar  to  A.  luteus,  but  more  slender  and  elegant. 

Aster. — A  very  large  family  of  autumn-blooming  composites,  including 
some  ornamental  species,  all  of  the  easiest  culture.  Of  these,  A.  alpinus, 
1  foot,  and  A.  Amellus,  It  feet,  with  its  var.  bcssarabicus,  have  broadiah 
blunt  leaves,  and  large  stany  bluish  flowers  ;  A.  loncifi->lius  formosus,  2  feet, 
bright  rosy  lilac;  A.  elegans,  3  to  5  feet,  small  pale  purple  or  whitish;  A. 
laxus,  2  feet,  purplish-blue  ;  A.  peiidulus,  2^  feet,  white,  changing  to  rose ; 

A.  pyrenaius,  2  to  3  feet,  lilac-blue;  A.  turbinellus,  2  to  3  feet,  mauve- 
coloured,  are  showy  border  plants;  and  A.  Kovre  Angliaj,  5  to  0  feet,  rosy- 
violet;  A.  cyaneus,  5  feet,  blue-lilac;  and  A.  grandiflorus,  3  feet,  violet,  are 
especially  useful  from  their  late-flowering  habit. 

Astilbc. — A.  japonica,  1  to  li  feet,  better  known  as  Hoteia  japonica  or 
Spirrca  japonica,  thrives  in  peaty  or  sandy  soil;  its  glossy  tripinnate  leaves, 
and  feathery  panicles  of  white  flowers  early  in  summer,  are  very 'attractive. 
It  proves  to  be  a  fine  decorative  pot-plant,  and  invaluable  for  forcing  during 
the  spring. 

^trrajia^up.— Showy  pea-flowered  plants,  the  smaller  species  adapted  for 
rockwork  ;  sandy  soil.  A.  dasyglottJs,  G  inches,  has  bluish-purple  flowers  in 
.^.ugust  and  September;  and  A.  monspessulanus,  8  inches,  crimson-purple  in 
July;  while  A.  hypoglottis,  6  inches,  produces  in  summer  compact  heads  of 
pretty  flowers,  which  are  either  purple  or  white.  There  are  mauy  very 
ornamental  kinds. 

j4u6nc(ia.— Beautiful  dwarf  spring-blooming  rock  plants,  forming  carpety 
tufts  of  flowers  of  simple  cruciferous  form.  A.  deltoidca  is  of  a  deep  lilac- 
blue  ;  A.  Campbcllia)  is  more  compact  and  rather  darker,  approaching  to 
£urplc ;  A.  grandiflora  and  gra;ca  are_rather  larger,  but  of  a  lighter  hue. 
irrht  sandy  soil. 

JSarnbusa.— The  Bamboo  family,  some  of  which  are  hardy,  at  least  io 
shcUcret;  positions,  are  elegant  arborescent  grasses.  B.  japonica  op 
Metake,  4  to  7  feet,  has  broadish  leaves;  B.  nigra  is  about  the  same  height, 
but  mors  slcndeY;  B.  aurea,  6  to  10  feet,  is  slender  and  graceful;  and  B. 
(Arundinaria)  falcata  sometimes  reaches  20  feet  in  height. 

iJapfi'sia.— Stoutish  erct-growing,  2  to  3  feet,  with  smooth  foliage  and 
spikes  of  lepuminous  flowers.     E.  australis  is  purplish-blue,  B.  alba,  white, 

B.  exaltata.  deep  blue_;  all  flowering  in  the  summer  months.! 

Scllis.—h.  perennis'flore-pleno,  tl'e  Double  Daisy,  consists  of  dwarf  showy 
3  to  4  inch  plants,  flowering  freely  in  spring  if  grown  in  rich  light  soil,  and 
frequently  divided  and  transplanted.  The  white  and  pink  forms,  with  the 
white  and  red  quilled,  and  the  variegated-leaved  aucubrefolia,  are  some  of 
the  best. 

Bocconia. — Stately  poppyworts,  C  to  8  feet.  B.  cordata  has  heart-shaped 
lohed  leaves,  and  Inrge  panicles  of  small  flesh-coloured  flowers.  Sometiraca 
called  Macleaya.     Deep  sandy  loam. 

Brodicca. — Pretty  bulbous  plants.  B.  grandiflora,  1  foot,  ^as  large  blujsh- 
purplo  flowers  ;  B.  coccinea.  2  to  3  feet,  has  tubulrsr  campanulate  nodding 
flowers  of  a  rich  crimson  v.'ith  green  tipa.    SanJy  loam. 
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Butboeodium.—Trettj  sprlog-floweiing  crocus-like  bulbt.  B.  venium>  4 
to  6  iDChes  high,  purplishlUac,  blooms  Iq  March.    Oood  garden  soil 

SupAMafmuTn.— Robust  compoalta  herbs  with  atriking.  foliage,  for  the 
back  of  herbaceous  or  shrubbery  borders.  B.  cordiiolium,  4  feet,  has  large 
cordate  leaves,  and  heads  of  rich  orauge  flowers  In  cymoso  panicles  la  July. 
Aiao  called  Telekia  speclo&a. 

Calandrinia. Showy  dwarf  plants  for  sunny  rockwork.  In  light  aandy  soil. 
C.  nmboUata.  3  to  4  inches,  much  branched,  with  narrow  hairy  leaves,  and 
conrmbs  of  magenta-crimson  flowers  in  the  summer  months. 

C«/(/hi.— Showy  marsh  plants,  adapted  for  the  margins  of  lakes,  streamlets, 
or  artiflci&l  bogs.  C.  palustris  florepleno.  I  foot,  has  double  brilliant  yellow 
flowers  in  May. 

Cafy«f^l?ia.— Twining  plants  with  running  perennial  roots.  C.  pabescens 
(lore  pleno.  8  to  10  feet,  has  showy  double-pink  convolvuloid  flowers  In  July ; 
C.  danurica  is  a  haadsomo  single-flowcrcd  summer-blooming  kind,  with  rosy- 
coloured  flowers. 

Campanu/a.— Beautiful,  as  well  as  varied  in  habit  and  character.  They 
are  called  btll-flowers.  C.  puUa,  6  inches,  purplish,  nodding,  on  slender  erect 
etalks;  C.  turbliiata,  9  inches,  purple,  broad-belle-i ;  C.  carpatica,  1  foot, 
blue,  broad-belled  ;  C.  nobilis,  1^  feet,  long-belled,  whitish  or  tinted  with 
chocolate;  C.  pcrsioifolla,  2  feet,  a  flne  border  plant,  single  or  double,  white 
or  purple,  blooming  in  July;  and  C.  pyramidalis,  6  feet,  blue  or  white,  in 
tall  branching,  spikes,  are  good  and  diverse.  There  are  many  other  fine 
sorts. 

Centaurtfo.— Bold-habited  composites  of  ahowy  character;  common  soil. 
C.  babvlonlca,  S  to  7  feet,  has  winged  stems,  silvery  leaves,  and  yellow 
flower-neads  from  June  to  September ;  C.  montana,  8  feet,  deep  bright  blue 
or  white. 

CerUranthus.— Showy  free-flowering  plants,  for  rockwork,  banks,  or  stony 
aoil.  C.  ruber,  2  feet,  branches  and  blooms  freely  all  suramer,  and  varies 
with  roav,  or  crimson,  or  white  flowers.  It  clothes  the  chalk  cuttings  on 
■ome  English  railways  with  a  sheet  of  colour  In  tho  blooming  season. 

CA^irarWAu*.— Pretty  rock  plants,  (or  light  stony  soils.  C.  alrintis,  flinches, 
grows  la  dense  tufts,  and  bears  sulphur-yellow  flowers  In  May.  C.  ochro- 
leucuB  Is  similar  la  character. 

CAionodoia.— Charming  dwarf  hardy  bulbous  plants  of  tho  liliaceous  order, 
blooming  in  the  early  spring  in  company  with  Scllla  slblrlca,  and  of  equally 
easy  cultivation.  C.  Lucillso,  6  inches,  has  star-shaped  flowers  of  a  brilliant 
blue  with  a  white  centre,  and  is  the  finest  of  the  few  known  species.  It 
blooms  about  April. 

CoIcAicum.— ii'howy  autumn-blooming  bulbs  (corms),  with  crocus-like 
flowers,  all  rosy-purple  or  white.  C.  speciosum,  C.  autumnale,  single  aild 
double,  C.  b^zontinum,  and  C<  variegatum  are  all  worth  growing. 

ConvcUlanc.—C.  majalis,  tho  Lily  of  the  Valley.a  well-known  sweet-scented 
favourite  spring  flower,  growing  freely  In  rich  garden  soil;  Its  spikes,  0 
Inches  high,  of  pretty  white  fragrant  bells,  are  produced  In  May  and  June  ; 
the  vsrietv  with  gold-striped  leaves  la  very  omameotal. 

Cor*op»i».— Effective  composite  plants,  thriving  in  good  garden  soil.  C. 
surlculata,  2  to  3  feet,  has  vellow  and  brown  flowers  in  July  and  August;  C. 
grandiflora,  3  to  4  feet,  bright  yellow,  in  August;  C.  tenuifolla,  2  feet,  rich 
golden  yellow,  in  July. 

C(?ryaa/i».— Intejesting  and  elegant  plants,  mostly  tuberous,  growing  In 
good  garden  soil.  C.  bracteata,  9  iucnes,  has  sulphur-coloured  flowers  in 
April,  and  C.  nobilis,  I  foot,  rich  yellow,  in  May ;  C.  solida,  with  purplish,  and 
C.  tuberosa,  with  white  flowers,  are  pretty  spring-flowering  plants,  4  to  6 
lochea  high. 

Cye/amen.— Charming  tuberous -rooted  plants  of  dwarf  habit,  suitable 
for  sheltered  rockeries,  and  growing  to  light  gritty  soil.  C.  europaiura, 
red  dish -purple,  flowers  iu  summer,  and  C.  hederifolium  in  autumn. 

Ctrpripedium.— Beautiful  terrestrial  orchids,  requiring  to  be  planted  In 
peat  eofl,  in  a  cool  and  rather  ohady  situation.  C.  spectabile,  IJ  to  2  feet, 
white  and  rose  colour,  in  June,  is  a  lovely  species,  as  is  C.  Calceolus,  1  foot, 
yellow  and  brown,  la  May ;  all  are  full  of  interest  and  beauty. 

/)«(pAinium.— The  Larkspur  family,  tall  show^  plants,  w  ith  spikes  of  blue 
flowers  In  July.  Tho  popular  garden  varieties  are  noted  under  par.  63. 
Other  distinct  sorts  are  D.  grandiflorum  and  D.  grandiflorum  flore-pleno,  2  to 
3  feet,  of  tbo  richest  dazzling  ulue,  flowering  on  till  September;  D.  chmense, 
2  (eet.  blue,  and  its  double-flowered  variety,  are  good,  as  is  D.  Barlowi,  3  feet, 
a  brilliant  double  blue  purple.  D.  nudicaule,  2  feet,  orange-scarlet,  very 
showy,  is  best  treated  as  a  biennial,  its  brilliant  flowers  being  produced  freely 
in  the  second  year  from  the  seed. 

DiantAus.— Chiefly  rock  plants  with  handsome  and  fragrant  flowers, 
the  smaller  sorts  growing  in  light  sandy  soil,  and  the  larger  border  plants  in 
rich  garden  earth.  Of  the  dwarfer  sorts  for  rock  gardens,  D.  alpinus,  D. 
caalus,  D.  deltoides,  D.  dentosus,  D.  ocglectus,  D.  petrxus,  and  D.  glacialis 
are  good  examples ;  while  for  borders  or  larger  rockwork  D.  plumarius.  D. 
supcrbus,  D.  f  ischeri,  D.  cruentus,  and  the  clove  section  of  D.  Caryophyllus 
are  most  desirable. 

Dictaiiinus.—D.  Fraxlnella  Is  a  very  characteristic  and  attractive  plant,  2  to 
8  feet,  with  bold  pinnate  leaves,  and  tall  racemes  of  irrecrular -shaped  purple 
or  white  flowers.     It  is  everywhere  glandular,  and  strongly  scented. 

Dirliitra. — Very  elegant  plants,  of  easy  growth  in  good  soil.  D.  spcctabilis. 
2  to  3  (eet,  has  paony-like  foliage,  and  gracefully  drooping  spikes  of  heart- 
shapei  pink  flowers,  about  May,  but  it  should  have  a  sheltered  place,  as  it 
suflera  from  spring  frosts  and  winds;  D.  formosa  and  D.  eximia,  1  foot,  aro 
slso  pretty  ro9y-flowered;species. 

Dtjitalu.^Si&le]y  erect-growing  plants,  with  long  racemes  of  pouch- 
shaped  drooping  flowers.  Ihe  native  D.  purpurea,  or  Foxglove,  3  to  &  feet. 
with  its  dense  racemes  of  purple  flowers,  spotted  inside,  is  very  showy,  but 
is  surpassed  by  tho  garden  rai-iety  called  g1oxinioidc<t.  The  ycUow-flowcrcl 
D.  lutes  and  D.  grandiflora  are  less  showy.  Good  garden  soil,  and  frequent 
renewal  from  seeds.- 

Doronieum, —Shoyry  composites  of  free  growth  in  ordinary  soil.  I>. 
caucasicum  and  D.  austriacum,  1  to  IJ  feet,  both  yellow-flowered,  bloom  in 
spring  and  early  summer. 

Draba.— Good  rockwork  cmciferoos  plants.  D.  alplna,  D.  aizoides,  D. 
clUartfl,  D.  Aizoon,  and  D.  cuspidata  bear  yellow  flowers  In  early  spring; 
D.  clnerea  and  i>.  clliata  have  white  flowers.     Gritty  well-drained  soil. 

Dmcoeephaium, — Handsome  labi&te  plants,  requiring  a  warm  and  well- 
drainsd  soiL  D.  argunenae.  1^  feet.  O.  austriacum,  1  foot,  D.  grandiflorum, 
1  foot,  and  D.  Ruyschiana.  l^  feet,  with  its  var.  Japonicum,  all  produce  showy 
btuo  flowers  during  the  summer  months. 

Echi}iae€a. — Stout  growiag  showy  composites  for  late  summer  and  autumn 
flowering,  requiring  rich  deep  soil,  and  not  to  be  often  disturbed.  E. 
angustLfolia,  3  to  4  feet,  light  purplish -rose,  and  £.  intermedia,  3  to  4  feet, 
reddish -purple,  are  desirable  kinds. 

fpinM'itum.— Pretty  plants,  growing  about  a  foot  high,  with  elegant  foliage, 
sad  curious  flowers.  E.  macrarrthum.  white  flowers,  and  E.  nibrum.  red, 
tre  distinctly  spurred;  E.  plnoatum  and  E.  Perralderianum,  yellow,  less  so. 
rhey  bloom  in  spring,  and  prefer  a  shady  situation  and  a  peaty  soil. 

frt^fron.— Compositeplant3,  variable  in  character.  E.  purpureus,  1}  '^^^ 
Tt*^  plak  Cowez^hsAds,  having  narrow  twUted  ray-florets ;  £.  Roylel,  1  foot, 


dark  blue;  and  E.  pulchcllus,  1  foot,  rich  orange,  flowering  daring  tha 
summer,  are  among  tho  best  kinds.     Good  or<linary  gardeu  soil. 

ICrin\u.—E.  alpinus  is  a  beautiful  Itttlo  alpine  for  rockwork,  3  to  C  Inchn, 
of  tufted  hahit,  with  small  toothed  leaves,  and  heads  of  pinklali-purple  or,  iu 
a  variety,  white  flowers,  early  in  summer.    Saiuly  well-drained  soil. 

Emdium. — Handsome  dwarf  tufted  plants.  E  .Maiiescavi,  I  to  U  feet,  bnt 
large  purplish-red  flowers  in  summer  ;  E.  Koichardi,  a  minute  steiniess  pbiut, 
has  small  heart-shaped  leaves  in  rosettt-liko  tuftd,  and  white  floA>er8  striped 
with  pink,  produced  successively.     Light  soil. 

itrytijium.— Very  remarkable  plants  of  the  umbelliferous  order,  mostly  of 
an  attractive  character.  £.  ametliystliium,  2  feet,  has  the  upper  part  of  tbo 
stem,  the  bracts,  and  heads  of  flowers  pII  of  an  amethystine  blue.  Some  of 
more  recent  Introduction  have  the  SApect  ol  the  pine-apple,  such  as  E. 
bromeliafolium,  E.  pandanifoliuro,  and  K.  cburncum.     Deep  light  soiL 

Erythronium.—l..  dens  canis,  the  Dogs-Tooth  Violet,  is  a  pretty  dwoif 
bulbous  plant  with  spotted  leaves,  and  rosy  or  white  flowers  pro<luced  in 
spring,  and  having  rcflcxed  petals.  Mixed  peaty  and  loamy  soil,  deep  ami 
cool. 

£upAor&iia,— Plants  whose  beauty  resides  in  the  bracts  or  floral  leaves 
which  surround  the  inconspicuous  flowers.  K.  aleppica,  2  feet,  and  fc. 
Characias,  2  to  3  feet,  with  green  bracts,  are  flno  plants  for  rockwork  or 
sheltered  comers. 

iVru/a.— Gigantic  umbelliferous  plants,  with  magntflcent  foliage,  adaptc  I 
for  shrubbery  borders  or  open  spots  on  lawns.  They  have  tliick  fleshy  roots. 
deeply  penetruting,  and  therefore  requiring  deep  soil,  which  should  be  of  a 
light  or  sandy  character.  F.  communis,  F.  glauca,  and  F.  tingitan<»,  .\,t:  last 
with  glossy  lozenge-shaped  leaflets,  grow  8  to  10  feet  high;  F.  Ferulago.  with 
more  finely  cut  leaves,  grows  6  to  6  feet  liigh.  They  flower  In  early  sprin;:, 
and  all  have  a  flnc  appearance  when  in  bloom,  on  account  o/  their  largo 
showy  umbels  of  yellow  flowers. 

Funkia.—Ytciiy  liliaceous  plants,  with  simple  conspicuously  longitudln-il- 
ribbed  leaves,  tho  racemose  flowers  funncl-sbapcd  and  dcflcxcd.    F.  riieboldi 
ana,  1  foot,  has  lilac  flowers  ;  F.  grandiflora,  IS  Inches,  is  white  and  fragraiti 
F.  coerulea,  18  inches,  is  violet-blue  ;  F.  albomarpinata,  15  inches,  has  the 
leaves  edged  with  white,  and  tho  flowers  lilac.     Rich  garden  soil. 

(?ai7;arc?ia.— Showy  composite  plants,  thriving  in  good  garden  soil.  O, 
arlstata,  2  feet,  has  large  yellow  flower-heads,  2  or  3  inches  across,  in 
summer ;  O.  Bccaelari  and  0.  Loiselii  have  the  lower  part  of  the  ray-florels 
red,  the  upper  part  yellow. 

Ga(an(Aus.— (The  Snowdrop.  Early  spring-flowering  amaryllidaccous bulbs, 
with  pretty  drooping  flowers,  snow-A^hite,  having  the  tips  of  the  enclostil 

Eetals  green.     Tne  common  sort  is  G.  nivalis,  which  l>IuS5oms  on  the  fli-st 
reak  of  the  winter  frosts ;  O.  Imperail  and  O.  plicatus  have  larger  flowers. 
Oaura. — G.  Lindheimerl,  3  to  6  feet,  is  much  branched,  with  elegant  white 
and  red  flowers  of  the  onagraccous  type,  in  long  slender  ramose  spikes  during 
the  late  summer  and  autumn  months.     Light  garden  soil ;  not  long-Iivcd. 

(?en(uina.— Beautiful  tufted  erect-stemmed  plants  preferring  a  stiong  rid; 
loamy  soil.  0-  acauHs,  known^as  the  Gentianelhi,  forms  a  close  carpet  ol 
shining  leaves,  and  in  summer  bears  large  erect  tul>ulai'  deep  blue  flowers. 

0.  Andrcwali,  1  foot,  has,  during  summer,  I.irge  deep  blue  flowers  in  clusters, 
the  corollas  closed  at  the  mouth;  G.  asclepiadea,  16  inches,  purplisb-blue, 
flowers  in  July. 

G^^ranium.— .Showy  border  flowers,' mostly  growiDg  to  a  height  of  I J  or  1 
feet,  having  deeply  cut  leaves,  and  abundant  sauccr-sliaped  blossoms  of 
considerable  size.  G.  Ibericum,  ptatypetalum,  aud  Backhousianum  aro 
desirable  purple-flowered  sorts;  G.  sanguineum,  a  tufted  grower,  has  tho 
flowers  a  deep  rose  colour;  and  the  double-flowered  white  and  blue  fonns 
of  G.  pratenso  and  G.  sylvaticum  make  pretty  summer  flo^vers.  Goodgardeu 
sou. 

Oeum. — Pretty  rosaceous  plants.  Tho  single  and  double  flowered  forms 
of  G.  cbilocnse,  2  feet,  with  brilliant  scarlet  flowers,  and  G.  moutaaa,  'j 
inches,  yellow,  are  amongst  the  best  sorts.     Good  garden  soil." 

Gynerium. — The  Pampas-Grass,  a  noble  species,  intujduccd  from  Bnenoa 
Ayres ;  it  forms  huge  tussocks,  4  or  6  feet  high,  above  which  towards  autiium 
rise  the  bold  dense  silvery  plumes  of  the  inflorescence.  It  docs  best  iu 
sheltered  nooks. 

Gy/)soj>Ai7a.— Interesting  caryophyllaccous  plants,  thriving  in  dryish 
situations.  G.  pantculata,  2  feet,  from  Siberia,  forms  a  dense  scmi-globulnr 
mas3  of  small  white  flowers  tcom  July  onwards  till  autumn,  and  is  very 
useful  for  cntting. 

Hdeniitm.— Showy  composites  of  free  growth  in  lightish  soil.  II.  autum- 
nale, 4  feet,  bears  a  profusion  of  yellow-rayed  flower-heads  in  August  aud 
September. 

HAianthanum. — Dwarf  subshrubby  plants  well  suited  for  rockwork,  and 
called  Sun-Roses  from  their  blossoms  resembling  small  wild  roses,  ami 
their  thriving  best  in  sunny  spots.  Some  of  tho  handsomest  are  U.  roscuni, 
mutabile, cupreum,  andrliodanlhum,  with  red  flowers;  II,  vulg.Treflorc-pIcno; 
grandiflorum,  and  stramiueum,  with  yellow  flowers;  aud  U.  macranthum 
and  pap>Taceum,  with  the  flowers  white. 

II tUanihus.—Tho:  Sunflower  genus,  oT  which  there  are  several  ornamental 
kinds.  H.  multillorus,  4  feet,  and  its  doubleflowercd  varieties,  bcnr  aliouy 
golden  yellow  flower-heads  in  profusion,  and  are  well  adupted  for  shrubbery 
borders;  H.  orgyalis,  8  feet,  has  drooping  willow-like  leaves. 

//tf^cAri/sum.— Composite  plants,  with  Uie  flower-heads  of»the  scarious 
charactcrknown  as  Everlastings.  H.  arcnjrium,  C  to  8  inches,  is  a  pretty 
species,  of  dwarf  spreading  habit,  with  woolly  leaves  and  corymbs  of  golden 
yellow  flowers,  about  July. 

If «f icterus.— Charming  very  early  blooming  dwarf  ranunculaceous  herbs: 
H.  nip'^r  or  Christmas  Rose,  the  finest  variety  of  which  is  called  mnximus,  has 
white  showy  saucer-aliaped  flowers  ;  H.  oricntalis,  1  foot,  rose-coloured  ;tfl. 
atrorubcns,  I  foot,  purpliah-red  ;  and  H.  colchicus,  1  foot,  deep  pujple.  Deep 
rich  loam. 

/ffpafica.— Charming  little  tufted  plants  rcqnirinij'good  loamy  soil,  anl 
sometimes  included  with  Anemone.  H.  triloba,  4  inches,  has  thrcc-lot)e<l 
leaves,  and  a  profusion  of  small  white,  blue,  or  pink  single  or  double  flowers, 
from  February  onwards  ;  If.  anjulosa,  from  Transylvania,,0  to  8  inches,  is  a 
larger  plant,  with  sky-blue  flowers. 

Uespcris.—B..  matronalis,  1  to  2  feet,  is  the  old  garden  Rocket,  of  which 
some  double  forms  with  white  and  purplish  blossoms  are  amount  the 
choicest  of  border  flowers.  They  require  a  rich  loamy  soil,  not  too  diy.  ami 
should  bo  divided  and  traosplanied  into  fresh  soil  annually  or  every  second 
year.  In  tho  early  autumn  season. 

Hibiscus, — Showy  malvaceous  plants.  H.  Moschautoa.  rose  coloured,  and 
H.  palustris.  purple,  both  North  American  herbs,  3  to  5  feet  high,  are  suitable 
for  moist  borders  or  for  bog^-  places  near  the  margin  of  la'-es, 

fhfris. — The  Candytuft,  of  which  several  dwarf  spre-  ing  subshrubby 
species  are  amongst  the  best  of  rock  plants,  clothing  the  sur'xce  with  tufts 
of  green  shoots,  and  flowering  in  masses  during  May  and  Junt.    The  best  ar>: 

1.  saxatilis,  6  to  10  inches;  I.  scmpervircns,  13  to  15  inches;  and  I.  Prmiii 
(variously  called  cnriacea,  camosa,  correafolia),  12  Inches. 

I,a(Af/Tu<.— Handsome  climbing  herbs,  increased  by  seeds  or  divis'on.  L. 
grandldorus,  3  fe?t,  has  lorge  rose-coloured  flowers  with  purplish-crimson 
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wtngB.  In  Jnno;  L.  latlfollua,  the  Evorlaatlns  Tea.,  fl  feot,  baa  hrlffht  roay 
llowereinthclato  summer  and  autumn;  the  vara,  olbus,  white,  ftud  eupcrbuB, 
deep  rose,  are  distinct.     Ordinary  cardcn  eoU. 

Lavatf^a.—L.  thurlnpiacca,  4  feet,  Is  a  line  ercct-frrowlng  malvaceoua 
plant,  prodacinE  rosy-pink  blossoms  (recly,  about  August  and  September. 
Qood  garden  eoil. 

Lttjcojum.— Snowflake.  Pretty  carly-Uoomln?  bulbo,  quite  hardy.  L. 
Temum.  6  inches,  bioome  shortly  alter  the  snowdrop,  ana  should  havo  a 
light  rich  soil  and  sheltered  poaltion ;  L.  pulcliellum,  IJ  feot,  blooms  In  April 
and  May;  and  L.  tcatlvum,  2  feet,  in  May.  All  havo  white  pendent  flowers, 
tipped  with  ffreen. 

Liatria. — Pretty  composites  with  the  flower-heads  collected  into  spikes. 
L.  pumila,  1  foot,  L.  squarrosa,  2  to  3  feet,  L.  spicnta,  3  to  4  feet,  L.  pycno- 
stachya,  3  to  ■*  feet,  all  have  rosy-purplish  Uower^.    Deep,  cool  and  moist  soli. 

ii/iarra.— Toauliax.  Pretty  scrophuiariads,  of  which  L.  alpina,  3  to  0 
Inches,  with  blnlsh-vlolet  flowers  havine  a  brilliant  orange  spot,  Is  eultahlo 
for  rockwork ;  L.  dalmatica,  4  feet,  ana  L.  genistxfotia,  3  foot,  both  yellow 
flowered,  are  pood  border  plants. 

Linum.— Flax.  L.  nlpinum,  6  Inches,  largo,  dark  blue  ;  L.  narbonc-nso,  IJ 
feet,  large,  blue;  L.  perenne,  li  feet,  cobalt  blue;  and  L.  arboreum  (flavum), 
1  foot,  yellow,  are  oU  pretty.  The  last  Is  liable  to  suffer  from  damp  during 
winter,  and  some  ep:;re  plants  should  be  wintered  in  a  frame. 

Lithospermuvi^—L.  prostratum,  3  inches,  Is  a  trailing  evergreen  herb,  with 
narrow  hairy  leaves,  and  paniculate  brilliant  blue  flowers  in  May  and  June. 
Well  adapted  for  rockwork  or  banks  of  sandy  soil. 

Lupinug— Showy  erect-growing  plants  with  papilionaceous  flowers,  thrlv- 
Ing  in  good  deep  garden  soil.  L.  polyphyllus,  3  feet,  forms  noble  tufts  of 
palmate  leaves,  and  long  spikes  of  bluish-purple  or  white  flowers  in  June  and 
July ;  L.  arboreus  is  eubshrubby,  and  has  yellow  flowers. 

Lychni$. — Brilliant  erect-growing  caryophyllaceous  plants,  thriving  best  In 
beds  of  peat  earth,  or  of  deep  sandy  loam.  L.  chalcedonica,  3  feet,  has  dense 
heads  of  bright  scarlet  flowers,  both  single  and  double,  in  June  and  July;  L, 
fulgeas,  1  foot,  vermilion;  L.  Haageana,  IJ  feet,  scarlet;  and  L.  grandiflora, 
1  foot,  coppery -orange,  are  all  large-flowered  and  showy,  but  require  a  little 
protection  In  winter. 

Malva.—M.  moschtla,  2  feet,  w\th  a  profusion  of  pale  pink  or  white  flowers, 
and  musky  deeply-cut  leaves,  though  a  British  plant,  is  worth  Introducing  to 
the  flower  borders  when  the  soil  Is  light  and  free. 

jlertensia.—yi.  vlrginlca,  1  to  IJ  feet,  azure-bli;e,  shows  flowers  lu  drooping 
panicles  in  May  and  June.    It  does  best  tn  shady  peat  borders. 

SUmultis.  —  Monkey-flower.  Free-blooming,  showy  scrophularlaceous 
plants,  thriving  best  h\  moist  situations.  M.  cardlnaliSj  2  to  3  feet,  has  scarlet 
flowers,  with  tlielimb  segments  roflexed  ;  ^I.  luteus  and  its  many  garden  forms, 
1  to  IJ  feet  are  variously  coloured  and  often  richly  spotted  ;  and  M.'cupreus. 
8  to  10  Inenes,  la  bright  coppery-red.  M.  moschatua  Is  the  Musk-plant,  of 
which  the  variety  Harrlsom  Is  a  greatly  improved  form,  with  much  larger 
yellow  flowers. 

J/onrtrda.— Hr\nd3ome  labiate  plants,  flowering  towards  autumn,  and  pre* 
ferrlng  a  cool  soil  and  partially  shaded  eituation.  M.  dldyma,  2  feet,  scarlet 
or  white;  M.  flatulosa,  3  feet,  purple;  and  M.  purpurea,  2  feet,  deep  purple, 
are  good  border  flowers. 

Jfuscan'.— Pretty  dwarf  spring-flowering  bulbs.  M.  botryoldea  (Grape 
Hyacinth),  6  Inches,  blue  or  white,  is  the  handsomest;  51.  meschatum 
(Musk  Hyacinth),  10  inches,  has  peculiar  livid  greenish-yellow  flowers  and 
a  strong  musky  odour;  H.  monstrosum  (Feather  Hyacinth),  bears  sterile 
flowers  broken  up  Into  a  feather-like  mass.     Good  garden  soil. 

3/i/ofo((>.— Forget-me-not.  Lovely  bornginaceous  piarts.  M.  dlssitlflora, 
6  to  8  Inches,  with  large  handsome  and  abundant  sky-Mue  Cowers,  Is  tho  best 
and  earliest,  flowering  from  February  onwards;  it  does  well  In  light  cool 
soils,  preferring  peaty  ones,  and  should  be  renewed  annually  from  seeds  or 
cuttings.  >r.  rupicola,  2  to  3  inches,  intense  blue.  Is  a  fine  rock  plant,  pre- 
ferring shady  situations  and  gritty  soil;  Sf.  cylvatica,  1  foot,  blue,  pink,  or 
white,  used  for  spring  bedding,  should  be  howu  annually  In  August. 

Nardosmia.—'S.  fragrans,  the  Winter  Heliotrope,  though  of  weedy  hslilt, 
with  ample  cordate  coltsfoot-liko  leaves,  yields  in  January  and  February  its 
abundant  spikes,  about  a  loot  high,  of  greyish  flowers  scented  like  heliotrope  ; 
It  should  have  a  corner  to  Itself. 

Xcpeta.—y.  Mussinil,  1  foot,  Is  a  compactly  spreading  greyish-leaved 
labiate,  with  lavonder-blire  flowers,  and  la  sccetimes  used  lor  bedding  or  for 
marginal  lines  In  large  compound  beds. 

yieretabergia.—^^.  rivularis,  4  Inches,  from  In  Plata,  has  Elender  creeping 
rooting  stems,  bearing  stalked  ovate  leaves,  and  large  fucnel-sliaped  white 
flowers,  with  a  remarkably  long  slender  tub§;  especially  adapted  for  rock- 
ffork,  requiring  moist  eandy  loam. 

CEnothera-^Ihe  genus  of  the  Evening  Primrose,  conalstiug  of  showy 
onagrads,  all  of  v.'hich  grow  and  blossom  freely  In  rich  deep  eoils.  CE.  mls- 
Bouriensig  (macrocarpa).  6  to  12  Inches,  has  stout  trailing  branches,  lanee- 
Bhaped  leaves,  and  large  yellow  blossoms;  CE.  tara.'saclfolia,  6  to  12  Inches, 
has  a  stout  crown  from  which  the  trailing  branches  spring  out,  and  these  bear 
very  largo  white  flowers  changing  to  delicate  rose ;  this  perishes  In  cold  soils, 
and  should  therefore  be  raised  from  seed  annually.  Of  erect  habit  ore  CE. 
spcciosa,  1  to  2  feet,  with  largo  white  flowers;  <E.  fruticosa,  2  to  3  feet,  with 
abundant  yellow  flowers  ;  and  (E.  serotlna,  2  feet,  also  bright  yellow. 

Omp/uiiodcs.— Elegant  dwarf  borageworts.  O.  verna,  4  to  6  inches,  a  creep- 
ing shade-loving  plant,  has  bright  blue  flowers  In  tho  very  early  spring;  O. 
Luclllae,  6  Inches,  has  much  larger  lilac-blue  flowers,  and  Is  an  exquisite  rock 
plant  for  warm  sheltered  spots.     Light  sandy  soil. 

Onosmx.—O.  taurica,  6  to  &  inches.  Is  a  charming  boraginaccous  plant,  from 
the  Caucasus,  producing  hispid  leaves,  and  cymose  heads  of  drooping  tubular 
yellow  flowers.  It  is  of  evergreen  habit,  and  requires  a  warm  position  on  the 
rockwork,  and  well-drained  sandy  eoIl ;  or  a  duplicate  should  be  sheltered 
during  winter  In  a  cold  dry  frame. 

Ourista.— Handsome  flcrophularlacoous  plants,  from  Chill,  thriving  la 
moist  well-drained  peaty  soil,  and  in  moderate  shade.  O.  eocclnea,  1  foot, 
has  erect  racemes  of  pendent  crimson  flowers. 

Papaver.~The  Poppy.  Very  showy  plants,  often  of  strong  growth,  and  of 
easy  culture  in  ordinary  garden  soil.  P.  orientale,  3  feet,  has  crimson-scarlet 
flowers,  e  Inches  across,  and  the  variety  bracteatum  closely  resembles  It,  but 
has  leafy  bracts  just  beneath  the  blossom.  P.  alpinum,  C  inches,  white  with 
yellow  r,ntre ;  F.  nudicaule,  1  loot,  yellow,  scented,  and  P.  pilosum,  1  to  2 
feet,  deep  orange,  arc  ornamental  smaller  kinds. 

/*cn(fi(cmon.— The  popular  garden  varieties  are  noticed  nnder  par.  63. 
Other  distinct  kinds  are  P.  campanulatus,  Ij  feet,  pale  rose,  of  bushy 
habit;  P.  humllia,  9  Inches,  bright  blue;  P.  speciosus,  cyananthus,  and 
Jaffrayanua,  2  to  3  feet,  all  bright  blue  ;  P.  barbatus.  3  to  4  feet,  scarlet,  in 
long  terminal  panicles;  P.  Muirayanus,  6  feet,  with  scarlet  flowers  and 
(innate  leaves;  and  P.  Palmer!,  3  to  4  feet,  with  large"  wide-tubed  rose* 
(  jlourc-d  flowers. 

/»Aio7ni8.— Bold  and  showy  labiates,  growlngin  ordlnarysoll.  P.  Pussolllana 
(^anarlsfolla).  4  feet,  yellow,  and  P.  tuberosa,  3  feet,  purplish-rose,  both  with 
downy  hoary  leaves,  coma  In  well  in  broad  flower  borders. 

P/ijjo«(<fp'a.— Tali  autumn-blooming  labiates,  of  easy  growth  In  ordinary 


garden  soils.    P.  Imbrlcnta,  0  to  0  feet,  has  pale  parple  flowers  tn  closely  Im- 
bricated pplkca. 

Polemonium  —Pretty  border  flowers.  P.  cooruleum  (Jacob's  Ladder),  2 
feet,  has  elegant  pinnate  leaves,  and  long  panicles  of  bino  rotate  flowera. 
Tho  variety  called  vailegatum  has  very  elepantly  marked  leaves,  and  Is 
sometimes  used  as  a  margin  or  otherwise  In  bedding  arrangements.  Good 
garden  soil, 

/M.'/jojifjfi/m.— Elegant  liliaceous  plants,  with  rhlzomatoua  stems.  P. 
multlflorum  (Solomon's  Seal).  2  to  3  feet,  with  arching  atoms,  and  drooping 
whito  flowers  from  tho  leaf  axils.  Is  a  h.Tndoonio  border  plant,  doing 
especially  well  In  partial  shade  amongst  shrubs,  and  also  well  adapted  for 
pot  culture  for  early  forcing.    Good  garden  soil. 

Polfjgonum.~A  Urgo  family,  varying  much  In  character,  often  weedy,  but 
of  easy  culture  In  ordinary  soil.  P.  vacciniifollum,  0  to  10  inches,  is  a  pretty 
prostrate  subshrubby  epecles,  with  handsome  rose-pink  flowers,  suitable  for 
rockwork,  and  prefers  boggy  poll ;  P.  r.ftlne  (Brunonis),  1  foot,  deep  rose. 
Is  a  showy  bordef  plant,  flowering  in  the  lato  summer;  P.  cuspl.latum, 
8  to  10  feet.  Is  a  grand  object  for  planting  vrhere  a  screen  is  desired,  as  it 
suckers  abundantly,  and  Its  tall  spotted  ctcms  end  handsome  cordate 
leaves  have  quite  a  noble  appearance. 

Pnmuia.— Beautiful  and  popular  spring  floworo,  of  which  many  forms  are 
highly  esteemed  in  moat  gardens.  P.  vulgaris,  0  inches,  flflords  Dumcrou3 
handsome  single  and  double-flowered  variolic?,  with  varioua-colourcd  flowcro 
for  tho  spring  flower  beds  and  border.^  ;par.  65).  Besides  this  P.  Elcboldii 
(cortusoldes  amocna),  1  foot,  originally  deep  rose  with  white  eye,  but 
now  including  many  varieties  of  colour,  such  as  whito,  pink,  lilac,  and 
purple ;  P.  jnponica,  1  to  2  feet,  crlmson-roae  ;  P.  dcnticulata,  1  foot,  bright 
bluish-Iliac,  with  its  allies  P.  erosa  and  P.  purpurea,  all  best  grown  Id  a  cold 
frame ;  P.  viscosa,  0  Inches,  purple,  end  its  whito  variety  nivalis,  with 
P.  pedemontana  and  P.  Gpcctabills,  6  inches,  both  purple ;  and  the  charming 
little  Indian  P.  rosea,  3  to  6  Inches,  bright  cherry  rose  colour,  are  but  &  few 
of  the  many  beautiful  hinds  in  cultivation. 

Pubncnaria. — Handsome  dwarf  bor.igcv7ort3,  requiring  gcod  deep  garden 
soil.  F.  oflicinalis,  1  foot,  has  prettily  mottled  leaves  and  blue  flowers; 
P.  sibirica  is  similar  In  character,  but  has  broader  leaves  more  distinctly 
mottled  ^vith  white. 

Ptjrcthrum. — Composite  plants  of  various  character,  but  of  easy  culture 
P.  Parthenium  eximiiim,2  feet,  is  a  handsome  double  whito  form  of  ornamental 
character  for  the  mixed  border ;  P.  uli;;inDcum,  6  to  6  feet,  has  fine  large 
white  radiate  flowtrs,  in  October;  P.  Tehihatc'iewII  a  close-growiiig  dense 
evergreen  creeping  species,  with  long-st:;lI:ed  white  flower-heads,  Is  adapted 
for  covering  slopes  in  lieu  of  turf,  and  for  rockv,-ork. 

Jiamojidia.—li.  pyrenaica,  3  to  6  inches,  is  a  pretty  dwarf  plant,  requiring  a 
warm  position  on  tho  rockwork,  and  a  moist  peaty  soil  more  or  less  gritty  ; 
it  has  rosettes  of  ovato  spreading  root-leaves,  and  large  purple  yellow- 
centred  rotate  flowers,  solitary  or  two  to  three  together,  on  nakca  stalks. 

Iianunculus.—T\\Q  florists'  ranunculus  is  noticed  in  par.  70.  R.  amplezi- 
caulis,  1  foot,  white ;  R  aconitlfolius,  1  to  2  feet,  white,  with  its  double  variety 
R.  aconitlfolius  flore-pleno  (Fair  Maids  of  France);  and  R.  acris  flore-pleco 
(Bachelors  Buttons),  2  feet,  golden  yellow,  are  pretty.  Of  dwarfer  Intereat- 
ing  plants  there  are  R.  alpestris,  4  inches,  white ;  R.  gramineus,  6  to  10 
Inches,  yellow;  R.  parnassitoUus,  0  inches,  white  ;  and  R.  rutBcfolIus  4  to 
6  inches,  white  with  orange  centre. 

Hudbcckia. — Bold-habited  composite  plants,  well  eulted  for  shrubbery 
borders,  and  thriving  in  light  loamy  soil.  The  flower-heads  have  a  dark- 
coloured  elevated  disk.  E.  Drummondll,  2  to  3  feet,  with  the  ray-florcU 
refiexed,  yellow  at  the  tip  and  purplish-brown  towards  the  base  ;  R.  fulgida, 
2  feet,  golden  yellow  with  dark  chocolate  disk,  the  flower-heads  2  to  3 
Inches  across;  and  R.  spcciosa,  2  to  3  feet,  orange-yellow  with  blackish- 
purple  disk,  the  flower-heads  3  to  4  Inches  across,  are  showy  plants. 

Safiia.— The  Sage,  a  large  genus  of  labiates,  often  very  handsome,  but  some- 
times too  tender  for  English  winters.  S.  Sclarea,  6  to  C  feet,  isji  very  striking 
plant  little  more  than  a  bier.nlal,  with  branched  panicles  of  bluish  flowera 
issuing  from  rosy-coloured  bracts;  S.  patens,  2  feet,  which  Is  intense  azure, 
has  tuberous  roots,  r.nd  may  be  taken  up,  stored  away,  and  replanted  In 
spring  like  a  dahlia.  S.  pratensis,  2  feet,  blue,  a  showy  native  species.  Is  quite 
hardy;  the  variety  lupinoldca  has  the  centre  of  the  lower  lip  white. 

Saxifrafja.—A  very  Urge  genus,  comprising  plants  of  varied  aspect,  many 
of  them  handsome  though  simple  in  character,  and  most  of  them  adapted 
for  rockwork,  requiring  only  ordinary  good  soil.  Some  of  the  larger  growing 
species,  now  often  called  Megasea,  are  grand  early-flowering  border  plants 
with  broad  leaves  and  large  cjTnose  clusters  of  rosy-pink  flowers,  e.g.,  3. 
purpurascens,  S.  coruifolia,  and  S.  crassifolla,  with  their  varieties.  Of 
another  group  with  sUvery  leaves  there  are  representatives  In  S,  longlfolia, 
S.  croala,  3.  Cotyledon,  S.  pcctlnata,  find  3.  Rocheliana;  of  the  green  mossy 
group  In  3.  hypnoides,  3.  ceratophylla,  S.  mnscoldes.  &c. ;  and  of  the  London 
l*ride  section  in  S.  umbrosa,  3.  Andrewsli,  S.  Geum.  and  S.  Bucklandii 
S.  opposltifolia,  2  to  3  Inches,  purple  or  white.  Is  a  brilliant  plant  for  rock- 
work. forming  a  carpet  over  the  surface  of  the  stones. 
*5cii;(z.— Beautiful  dwarf  bulbous  plants,  thriving  In  well-worked  sandy 
loam,  or  sandy  peat.  8.  blfolla,  3  Inches,  and  S.  sibirica,  4  inches,  both 
Intense  blue,  are  among  the  most  charming  of  early  spring  flowers ;  3.  patula, 
6  to  8  Inches,  and  8.  campanulata,  1  foot,  with  star-shaped  greyish-blue 
floweis,  freely  produced,  are  fine  border  plants,  as  Is  the  later  bloomiiJig 
3.  peruviana,  C  to  8  Inches,  dark  blue  or  white. 

Seduin,.— Pretty  succulent  plants  of  easy  growth,  and  mostly  suitable  for 
rockwork.  They  are  numerous,  varied  in  the  colour  of  both  leaves  and 
foliage,  and  mostly  of  compact  tufted  growth.  8.  spectabile,  1  to  IJ  feet, 
pink,  tn  great  cymose  heads,  is  a  fine  plant  for  the  borders,  and  worthy  also 
of  pot-culture  for  greenhouse  decoration.  Mention  may  also  be  made  of  the 
common  S.  acre  (Stonecrop),  3  Inches,  yellow,  and  its  variety  with  yellow- 
tipped  leaves. 

S^mpcrriuum.— House-Leek.  Neat-growing  succulent  plants,  forming 
rosettes  of  fleshy  leaves  close  to  the  ground,  and  rapidly  increasing  by 
runner-like  offsets;  they  are  well  adapted  for  rockwork.  and  do  beat  in  sandy 
soil.  The  flowers  are  stellate,  cymose,  on  stems  rising  from  the  heart  of  the 
leafy  rosettea.  3.  arachnoideum,  purplish,  3.  arenarium,  yellow,  3.  globl- 
ferum,  and  3.  Laggerl,  rose,  grow  when  in  flower  3  to  6  inches  high;  3. 
calcareum,  roao  colour,  and  S.  Boutigniinnm.  pale  rose,  both  have  glaucoua 
leaves  tipped  with  purple  ;  3.  Heuffelil,  yellow,  with  deep  chocolate  leaves, 
and  3.  Wulfeni,  aalphur-ycllow,  are  from  8  to  12  inches  high. 

Silene.—Trctty  caryophyllaceous  plants,  preferring  sandy  loam,  and  well 
adapted  for  rockwork.  S.  alpestris,  6  inches,  white,  and  3.  quadri  den  lata, 
4  inches,  white,  aro  beautiful  tufted  plants  for  rockwork  or  the  front  parts  of 
borders ;  S.  maritima  flore-pleno,  6  inches,  white,  3.  Elizabeths,  4  Inches, 
bright  rose,  and  3.  Schafta,  C  inches,  purplish-rose,  aro  also  good  kinds. 

Sisurinchium. —Tretty  dwarf  iridaceoua  plants,  thriving  in  peaty  soil.  3. 
granaiflorum,  10  Inches,  deep  purple  or  white,  blooms  about  April,  and  is  a 
fine  plant  for  pot-culture  in  cold  frames. 

5pi ro-a.— Vigorous  growing  plants  of  great  beauty,  preferring  good  deep 
rather  moist  soil;  the  flowers  small  but  very  abundant,  m  large  corj-mbose  or 
ppicate  panicles.    3.  Aruncus  4  feet,  whito ;  S.  astUbloIdes,  2  feet,  white ; 
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8.  FlUpendula  flore-plcno,  IJ  feet,  and  S.  nmarla  flore-pleno,  3  feet,  both 
whJta-  S  palmata,  2  feet,  roay-crlnison  :  and  S.  venusta.  :i  feet.  cariulDc  ro»c. 
are  some  of  the  l»est.  ^  .         .    , 

Stalice  —Pretty  plants  with  broad  radical  leaves,  and  a  much-brauched 
Inflorescence  of  numerous  email  II  wers.  S.  latlfoUa,  2  feet,  preyUh-blue ; 
8  tatarica,  I  foot,  lavcuder-plnk ;  S,  speclosa.  U  feet,  rose  colour:  ana  S. 
cilmia  U  feet,  rosylilac— are  good  border  plants.  S.  bellidKolia,  0  Inches, 
lavender;  S.  cniargin.ita,  0  Inches,  purple;  .•*.  globuIarla;tolia,  9  Inches, 
white  •  and  S.  nana,  4  Inches— are  good  sorts  for  the  rockery. 

Slriuielit.—H.  speclosa,  1  to  2  feet.  Is  a  showy  composite,  of  easy  culture  In 
good  garden  soil  ;  it  produces  large  corymbs  of  flowefiheads,  with  numeroua 
narrow  blue  ray-llorets  surrounding  the  yellow  disk. 

S(i>o.-S.  peniiata(Featlier  Grass),  Ij  feet,  Is  a  very  graceful-habited  grass, 
with  stilT  slender  erect  leaves,  and  long  feathery  awns  to  the  llower». 

Stokttia.—S.  cyanca,  2  feet,  is  a  grand  autninnHowering  comixisito  plant, 
with  lilne  llowerhcads,  4  inches  across.     Sandy  loam  and  warm  situation. 

S^mphi/tum.-Riahcr  coarse-growing  hut  showy  bornginaccous  plants, 
aucceeding  In  ordmary  soil.  .S.  caucasicum,  2  feet,. with  blue  Uowera  chang- 
ing to  red,  Is  one  of  the  hner  kinds  tor  early  summer  blooming. 

TAndcfriiM.— Free-growing  but  rather  weedy  ranunculaceous  plants.  In 
many  cases  having  elegantly  cut  foliage.  T.  ai|Uilegifolium,  2  feet,  purplish 
Ic'im  the  conspicuous  stamens,  the  leaves  glaucous,  is  a  good  border  plant ; 
and  T.  minus  haa  foliage  somewhat  resembling  that  of  the  Slaidcnhair 
fern.    Ordinary  garden  soil. 

rrifffcia.— Charming  spring-flowering  bulbs,  thriving  In  any  good  sandy 
BOil.  T.  Murrayana,  8  inches,  lavender-blue,  .-md  T.  unlBora,  0  Inches, 
white,  arc  both  pretty  plants  of  tho  easiest  culture,  either  for  borders  or 
rockeries.  ^    ,      „,    , 

Tntoma.— ."Splendid  stoutish-growing  plants  of  noble  aspect,  familiarly 
known  as  the  Poker  plant,  from  their  erect  rigid  spikes  of  llame-colourcd 
Dowcra;  sometimes  called  Kniphofla.  T.  Uvaria,  3  to  4  feet,  bright  orange- 
red,  passing  to  yellow  in  the  lower  ilowers,  is  a  flne  autumnal  decorative 
plant.  They  should  be  protected  from  frosts  by  a  covering  of  ashes  over  tho 
crown  during  winter. 

/'cci((ii/s.— Showy  ranunculaceous  plants,  of  free  growth,  flowering  about 
.day  and  June.  T.  asiaticus,  18  Inches,  deep  yellow,  globular  ;  T.  iislatlcus,  2 
feet,  lemon  yellow  ;  and  T.  nopcllKolius,  2  to  21  feet,  golden  yellow,  arc  all 
dne  showy  kinds.     Kich  and  rather  moist  soil. 

rii(i>a.— Splendid  dwarllsh  bulbs,  thriving  In  deep  sanily  well-enriched 
garden  soil,  and  increased  by  ollsets.  They  bloom  during  tho  spring  and 
early  summer  months.  T.  Gesneriana,  the  parent  of  the  llorlsts'  tulip  (par. 
71),  12  to  IS  Inches,  crimson  and  other  coloui-a ;  T.  ticlilarl,  1  foot,  crimson 
with  dork  spot ;  T.  Orclgi.  1  toot,  orange  with  dark  spot  edged  with  yellow, 
and  having  dark  spotted  leaves;  T.  oculus  sulis,  1  foot,  scarlet  with  black 
centre  ;  and  T.  sylvcslris,  Vi  to  18  Inches,  bright  yellow,  are  showy  kinds. 

Verbascnm. — Showy  border  Ilowers  of  erect  sjiire  like  liabit,  of  the  easiest 
culture.  V.  Chalxii,  4  to  6  feet,  yellow.  In  large  pyramidal  panicles  ;  V, 
phieniceum,  3  feet;  rich  purple  or  white ;  and  V.  formosum,  G  feet,  golden 
ycilow  in  dense  panicles,  are  desirable  species. 

IVronicn.— The  Speedwell  family,  containing  many  ornamental  members; 
all  the  hardy  species  are  of  the  easiest  cultivation  in  ordinary  garden  soil. 
The  rotate  flowers  are  in  close  erect  spikes,  sometimes  brauched.  V. 
crassifolia,  2  feet,  dark  blue ;  V.  incariiata,  1^  feet,  flesh-colour  ;  V.  coryni* 
boss,  IJ  feet,  pale  blue  In  corymltosely-arrangcd  racemes;  V.  gentianoides,  2 
feet,  grey  with  bine  streaks ;  and  V.  virglnica,  5  feet,  white,  are  distinct. 

K/neo.— Periwinkle.  Pretty  rock  plants,  growing  freely  in  ordinary  soil. 
V.  herbacca,  of  creeping  habit,  with  purplish-blue  flowers:  V.  minor,  of 
trailing  habit,  bine;  and  V.  major,  1  to  2  feet  liigli,  also  trailing,  are  suitably 
for  tlie  rock  p.irden.  I'lie  last  two  arc  evergreen,  and  atford  varieties  wliieh 
differ  Im  the  colour  of  their  flowers,  while  some  are  single  and  others  double. 
.^ii^'of(7.— Violet.  Charming  ilwarf  plants,  mostly  evergreen  and  of  tufted 
habit,  requiring  well-worked  rich  samly  soil.  V.  calcarnta.  C  inijies  light 
blue  :  V.  cornuta,  0  to  8  inches,  blue  ;  V.  lutea,  4  inches,  yellow;  V.  altaica, 
0  inches,  yellow  or  violet  witli  yellow  eye;  V.  palmacnsis,  0  t^  8  inches, 
lavender-blue;  V,  pedata,  C  Inches,  p;ile  blue;  and  V.  odorata,  the  Sweet 
Violet,  In  its  many  single  and  double  flowered  varieties,  are  all  dcsiralde. 

Yucca. — Noble  subarboresceiit  liliaceous  plants,  wliiji  should  be  grown  In 
every  garden,  lliey  do  well  in  light  well-drained  soils,  ami  ha%e  a  close 
family  resemblance,  the  inflorescence  being  a  panicle  of  white  drooping  tulip- 
Bhapcd  flowers,  ami  the  foliage  roaulate,  sword-shaijed,  and  snear-p'tinted. 
Of  the  more  shrubby-habited  st,rt.s  Y.  gloriosa,  recurvifolia,  ami  Treculcann, 
are  good  and  distinct;  and  of  the  dwarfer  and  more  herbaceous  sorts  Y. 
fllamentosa,  flarcida.  and  augustiloUa  are  distinct  and  interestiug  kinds,  the 
first  two  flowering  annually. 

The  taste  for  cultivation  of  tlic  class  of  jjlaiit»  of  wliicli  tlio  fore- 
going list  embraces  tlic  more  prominent  nionibei-s  is  on  the  increase, 
iinil  our  gardens  will  benefit  by  ita  extension ;  but  we  muy  hope  that 
the  folly  of  limiting  the  interest  of  the  flower  g.ti'ilcn  to  this  class 
of  subjects  alone,  to  the  exclusion  of  the  brilliant  bedding  flowers 
which   hove   been   evolved   out   of  less   showy   ni.iterials   by   tho 

fardener's  skill,  as  some  writers  would  seem  to  desire,  may  never 
0  realized. 

Wo  now  proceed  to  notice  at  greater  length  the  more  important 
plants  of  this  class, — those  to  which  horticulturists  have  acvoted 
the  greatest  attention,  with  the  result,  in  many  cases,  of  largely  in- 
creasing the  varieties  of  these  "  Uorists'  flowers." 

45.  The  Anemone  (Anemone  coronaria),  often  called  tho  Poppy 
Anemone,  is  a  tuberous-rooted  plant,  with  parslcy-liko  divided  leaves, 
and  large  showy  poppy-like  blossoms  on  stalks  of  from  6  to  9  inches 
hiph  ;  the  I'.owcrs  are  of  various  colours,  but  the  principal  are  scarlet, 
crimson,  blue,  purple,  ond  white.  There  are  also  double-flowered 
varieties,  in  which  the  st.traens  in  the  centre  arc  replaced  by  a  tuft 
of  narrow  petals.  It  is  an  old  garden  favourite,  and  of  the  double 
forms  tlieie  arc  named  varieties.  They  grow  best  in  a  loamy  soil, 
enriched  witli  well-rotted  manure,  which  should  bo  dug  iu  below 
tho  tubers.  These  may  be  planted  in  October,  and  for  succession 
in  January,  the  autumn  planted  ones  being  protected  by  o  covering 
of  leaves  or  short  stable  litter.  They  will  flower  in  May  and  June, 
and  when  the  leaves  have  ripened  should  be  taken  up  into  a  dry 
room  till  planting  time.  Anemones  are  easily  i-aiso<I  from  the  seed, 
and  a  bed  of  tho  single  varietica  is  a.  valuable  addition  to  a  flower- 
garden,  as  it  alfords,  in  a  warm  situation,  on  abundance  of  hand- 
aomc  and  often  brilliant  spring  flowers,  almost  u  e^arly  as  the  snow- 


drop or  crocus.  Tho  genus  conf.iiiis  many  other  lively  spring) 
blooming  plants,  of  wliicii  A.  hortensis  and  A.  fiilgelis  have  lca< 
divided  leaves  and  splendi<l  rosy-pnrido  or  scarlet  Ilowers;  they 
reiiuire  similar  treatment.  Another  set  is  represented  by  A.  PiiUi. 
tilla,  the  Pasijue-flower,  whose  violet  blossoms  have  the  outiTsurf.icf 
hairv  ;  these  prefer  a  calcareous  soil  The  splendid  A.  jai>oiiica, 
and  ita  white  variety  called  Honorino  Jobrit,  the  latter  osjicciall/-, 
nro  smongst  tho  linest  of  autumn  blooming  hardy  pcrciiiiiafs  ;  lli.  ji 
grow  well  iu  light  soil,  and  reach  2i  to  3  feet  iu  Iioiglit,  blooming 
continually  for  several  weeks.  A  group  of  dwarf  sjiecics,  rcpro- 
sented  by  tho  native  British  A.  iicmorosa  and  A.  npenniii.i,  nro 
amongst  tho  most  beautiful  of  spring  flowers  for  planting  iu  woods 
and  sliady  places. 

40.  Tlio--f  H(iVr/iiiii/m  (Antirrhinum  majua)isvery  cosily  nianoged.' 
Sown  in  heat,  and  forwarded  until  tue  general  time  for  planting  out, 
it  becomes  a  summer  annu.il,  and  may  be  so  treated  (pur.  33) ;  but 
under  a  slower  and  moro  hardy  regime  it  may  bo  sown  iiibo.xcsia 
August,  and  pricked  off  iuto  other  boxes  and  wintered  in  a  frame, 
for,  though  not  often  destroyed,  it  sometimes  suffers  greatly  in  a' 
severe  season.  So  treated,  and  planted  out  in  well-prepared  beds  of 
good  friable  garden  soil,  it  will  become  very  showy  and  effective,  and 
if  a  good  strain  of  seed  haa  been  obtained  many  very  beautiful  kinds 
may  generally  bo  selected  from  the  progeny.  The  named  sorts  .iro 
propagated  by  cuttings,  and  wintered  in  a  frame.  Some  of  tho 
double-llowcred  sorts  aro  interesting.  There  arc  forms  with  white, 
yellow,  rose,  crimson,  magenta,  ami  variously  mottled  and  striped 
flowers,  sorao  of  tliem  of  great  beauty,  but  the  named  sorts  aro  too 
fugitive  to  make  it  desirable  to  record  a  list  of  them. 

47.  Tho^Hncii/d  (Primula  Auricula),  a  nutivoof  the  Alps,  hasliccn) 
nn  inmate  of  British  gardens  for  about  three  hundred  years,  and  id 
slill  priced  by  florists  as  one  of  their  choicest  flowers.  The  auricula 
loves  a  cool  soil  and  shady  situation.  The  florists'  varieties  are 
grown  in  rich  com[iost3,  for  tho  preparation  of  which  numberless 
receipts  have  been  given ;  but  many  of  the  old  nostrums  are  now  ex- 
ploded, and  a  more  rational  treatment  has  taken  their  place.  Thus  Jll 
Douglas,  the  most  recent  authority, writes! //ar(/i^/Vo7-i5<s'/7oi«r5): — 

"  There  Is  no  mystery,  as  some  suppose,  about  the  potting,  any  more  than 
there  \'.  about  tho  potting  material.  Tho  compost  should  consist  of  turfy 
loam  four  parts,  leaf-mould  one  part,  sharp  river  or  silver  sand  one  part,  and 
a  few  bits  of  broken  charcoal  mixed  with  it.  Tlie  pots  to  ho  used  snonid  Ije 
from  3  to  4i  Inches  Iu  diameter,  Insldo  measure;  about  1  Inch  of  potsherxU 
should  be  placed  In  the  bottom  of  each  pot,  and  over  this  some  flbrous  turf, 
from  which  tho  fine  particles  of  earth  have  been  removed.  The  old  soli 
should  oe  shaken  from  the  roots  of  the  plants  to  be  potted ;  end  before  potting 
cut  olt.  it  necessary  h  jiorllon  of  tho  main  root  In  potting  press  tlie,»ai' 
rather  firmly  around  the  roots." 

Auriculas  ore  best  grown  in  a  cold  frame  mounted  on  iegs  about  > 
feet  from  the  ground,  un  J  provided  with  hinged  sashes.  A  graduateo 
stage  formed  of  wood  battens  6  iinhcs  broad,  with  arise  of2inche3j 
should  be  fixed  so  as  to  tako  each  one  row  of  pots,  with  the  plants 
standing  at  aUmt  IG  inches  from  the  glass  ;  the  spaces  between  tho 
shelves  should  bo  closed,  wliilo  the  top  board  of  the  Wck  and  tha 
front  should  be  hinged  so  as  to  bu  let  down  when  desired  for  ventila- 
tion, the  sa^hes,  too,  being  movable  for  tho  same  purpose,  and  also 
to  uHokI  facilities  for  cxumiuing  and  attending  to  tlie  plants.  This 
frame  should  face  tho  uorth,  and  stand  under  shelter  of  a  wall  or 
hedge.  No  protection  will  be  needed  except  in  very  severe  frosts, 
when  two  or  tlireo  thicknesses  of  garden  mats  may  be  thrown  over 
the  glass,  and  allowed  to  remain  on  until  the  soil  is  thawed,  should 
it  become  frozen. 

Auriculas  may  bo  propagated  from  seed,  which  is  to  bo  sown  as 
soon  as  ripe,  in  July  or  August,  in  boxes,  kept  under  cover,  anil 
exposed  only  to  the  rays  of  the  morning  sun.  When  seed  has  bcca 
saved  from  the  liner  sorts,  the  operation  is  one  of  considerable  nicety, 
as  it  not  unfrequently  happens  that  the  best  seedlings  are  at  first 
exceedingly  wc.ik.  They  generally  flower  in  the  second  or  third 
year,  a  few  good  sorts  being  all  that  can  be  expected  from  a  larga 
sowing,  riio  established  varieties  aro  increased  by  taking  off  tea 
oflshoots,  un  operation  which  is  performed  at  the  time  of  pottinp; 
in  July  or  the  Beginning  of  August. 

The  original  of  the  auricula  is  a  hardy  perennial  herb,  of  dwarf 
habit,  bearing  dull  yellowish  blossoms.  This  and  tha  coinhioiier 
forms  raised-from  seed,  as  well  as  one  or  twodouble  forms,  are  iiitei«st- 
ing  hardy  border  flowers.  The  choice  florists'  varieties  are  dividd 
into  five  classes : — the  rprccn-cdijcd ,  with  the  margins  of  the  flowers 
green ;  tho  grcij-cdgcd,  with  the  green  margins  powdered  with 
meal  so  as  to  apjwar  to  bo  coloured  grey  ;  the  vrhitc-edrjcd]  'with 
the  mealy  powder  so  dense  as  to  cover  tlie  green  ;  the  scl/s,  which 
have  none  of  the  green  variegation  of  margin  seen  in  the  fore- 
going, but  are  of  some  distinct  colour,  as  purjile,  maroon,  &c,  bin 
have,  like  the  preceding,  a  white  paste  surrounding  the  eye;  and  the 
alpiiu-s,  which  rescmblo  the  selfs  in  not  having  any  green  marginal 
variegation,  but  differ  in  having  a  yellow  centre  more  or  less  dense. 
Tho  individual  flowers  of  the  first  three  groups  of  florists'  auriculas 
show  four  distinct  circles  : — first  tho  eye  or  tut>e,  wli:fb  should  have 
the  stamens  lying  in  it,  but  sometimes  has  tho  pin-hcadcd  stipnis 
instead,  which  is  a  defect  ;  second,  the  paste  or  circle  of  pure  wluto 
surrounding  the  eye  ;  third,  the  body  colour,  a  circle  of  some  aark 
.tints  u  maroon  or  viol&t,  which  £eathea  out  more  or  less  tocraril* 
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the  cdgd,  but  «  tho  more  pcifect  the.  less  it  is  so  feathered,  ami  is 
^uito  faulty  if  it  breaks  through  to  the  outer  circle  ;  fourth,  the 
margin,  which  is  green  or  grey  or  white.  These  circles  should  be 
ibout  equal  in  width  and  clearly  defined,  aud  tho  nearer  they  are  to 
this  standard  the  mora  perfect  is  the  flower.  In  the  grouj)  of  selfs 
tho  conditions  are  the  same,  except  that  there  is  no  margin,  and  con- 
Setji  ently  the  body  colour,  which  should  bo  uniform  in  tone,  extends 
to  the  edge.  In  tho  alpines  there  should  be  no  pasto  or  white 
Surrounding  the  eye,  but  this  space  should  bo  either  golden-yellow 
5r  creamy-yellow,  which  makes  two  subdivisions  in  this  group  ;  and 
the  body  colour  is  more  or  less  distinctly  shaded,  tho  edges  being 
if  a  paler  hue.  There  is  besides  a  group  of  laced  alpines,  in  which 
ji  distinct  and  regular  border  of  colour  surrounds  each  of  tho  jnarginal 
lobes.  .     ,,•.-., 

The  following  is  a  selection  oi  good  sorts  now  obtainable  in  .the 
respective  groups : —  ,_ 

Crivn-fdjed.— Leli;h'9  Col.  Taylor,  Booths  freedom,  Littons  Imperator, 
Aahton'B  Princo  of  Wales,  Trail's  Prince  of  Greens,  Page's  Champion. 

Crcy.c<f7«d.— neadly's  George  LIghtbody,  Lancashire's  Lancashire  Hero, 

Sykes's  Complete,  Kay's  Aleiandcr  Jloiklejohn,  Walker's  George  Lovlck, 

llc.adly'8  C.  E.  Brown.  _       „  .,        ,  .         ., . 

WhUeedged.—aenp'a  Smiling  Beauty,  Ifepworth's  True  Briton,  Ashworth  9 

Regular,  Taylor's  Glory,  Summcrscalc'a  Githcrina,  Lee's  Bright  Venus. 

S,(,i._Netherwood's  Othello,  Campbell's  Pizarro,  Spalding's  Blackbird, 
Pohlroan'a  Garibaldi,  Turner's  C.  J.  Perry,  Lightbody's  Jleteor  Flag. 

Alpines.— Taraer'a  John  Leech,  Turner's  Bessie  Kay,  Gorton  s  Diadem. 
Turner's  A.  F.  Barron,  Turner's  Jessie,  Turner's  Susie  Matthams. 

43.  The  CanuiHoii.  (Dianthus  Caryophyllus),  a  native,  as  some 
suppose,  of  Italy,  but  occisionally  found  in  an  apparently  wild  state 
in  England,  has  long  been  held  in  high  estimation  as  a  garden 
flower,  not  only  for  the  beauty  hut  for  tho  delightful  fragrance  of 
its  blossoms.  The  varieties  are  numerous,  and  are  ranged  under 
three  groups,  called  bizarrcs,  flakes,  and  picotccs.  The  last,  from 
their  distinctness  of  character,  are  now  generally  looked  upon  as 
if  they  were  a  diO'erent  plant,  whereas  they  are,  in  truth,  but  a 
seminal  development  from  the  carnation  itself,  their  number  and 
variety  being  entirely  owing  to  tho  assiduous   endeavours  of, tho 

toodern  florist  to  vary  and  to  improve  them.  ^ _    , 

The  true  carnations,  as  distinguished   from  picotees,  are  those 
which  have  the  colours  arranged  in  longitudinal  stripes  or  bars  of 
variable  width  on  each  petal,  tho  ground  colour  being  white.     The 
bizanes  are  those  in  which  stripes  of  two  distinct  colours  occur  on 
the  white  ground,  and  it  is  on  tho  parity  of  the  white  ground  and 
the  clearness  and  evenness  of  the  striping  that  the  technical  merit 
of  each  variety  rests.    There  are  scarlet  bizarrcs  marked  with  scarlet 
and  maroon,  crimson  bizarres  marked   with  crimson  and  purjilo, 
and  pink  and  purple  bizarres  marked  with  those  two  colours.     The 
flakes  are  those  which  have  stripes  of  only  one  colour  on  the  white 
ground,  and  here  we  have  purple  flakes  stripfd  with  purple,  scarlet 
Hakes  striped  with  scarlet,  and  rose  flakes  striped  with  rose  colour. 
There  are  still  the  sel/s,  or  those  showing  one  colour  only,  as  white, 
yellow,  crimson,  purple,  &c.,  and  these  are  commonly  called  cloas. 
1    Tho  picotce  differs  from  tho  carnation  in  havin"  the  petals  laced 
bstcad  of  striped  with  a  distinct  colour;  the  subgroups  bear  tho 
designations  red-edged,  purple-edged,  rose-odgcd,  aud  scarlet-edged, 
all  having  white  grounds  ;  each  group  di-vidcs  into  two  sections, 
tho  heavy-edged  and  the  light-edged  respectively.     In  the  heavy- 
edged  sorts  tho  colour  appears  to  be  laid  on  in  littlo  touches,  passing 
from  the  edge  inwards,  but  so  closely  that  they  coalesce  into  one  line 
of  colour  from  t't  to  -^  of  an  inch  broad,  and  more  or  less  feathered 
on  tho  inner  edge,  the  less  feathered  tho  better  ;  while  the  light- 
edgod  sorts  display  only  a  fine  edge,  commonly  called  a  wire  edge,  of 
colour  on  the  white  ground.     To  these  have  to  be  added  yellow 
picotees,  a  group  of  groat  beauty,  but  deficient  in  correctness  of 
marking. 

Even  tho  choice  varieties  of  the  carnation  or  picotee  may  be  very 
BUCccssfuUy  grown  in  most  unfavourable  localities ;  but  the  com- 
moner sorts,  such  as  may  he  raised  freely  from  seed,  on  account  of 
their  robust  constitution,  are  perhaps  to  be  preferred  for  the  ordinary 
flower  garden  ;  while  tho  single-flowered  sorts  are  by  no  means  to 
be  despised,  especially  those  having  decided  colours.  It  is  by 
selecting  the  best  seedlings  that  new  varieties  of  merit  are  produced. 
Tho  established  varieties  arc  propagated  by  layers  or  by  pipings,  the 
formerplan  bciugadoptcd  mth  strong  healthy  plants  in  an  ordinarily 
congenial  season.  The  latter  is  sometimes  had  recourse  to  when  the 
plants  do  not  produce  young  shoots  of  sufficient  length  to  admit 
of  their  being  layered ;  and  the  cuttings,  planted  under  close  glasses 
in  a  bed  where  there  is  a  very  slight  bottom  heat,  will  generally  root, 
liayering  is,  however,  a  more  expeditious  mode.  It  is  performed  at 
the  time  tho  plants  are  in  llowcr,  or  as  soon  after  as  possible.  Tho 
root«d  layers  may  be  removed  and  potted  or  planted  out  towards  tho 
taiol  September,  or  early  in  October,  the  choice  sorts  being  potted 
i»«MVher  small  pots  and  kept  in  a  cold  frame  duriug  winter,  at  which 
season  the  great  enemy  to  be  guaided  against  is  damp. 
''  The  soil  for  carnations  and  iiicotees  should  be  a  good  turfy  loam, 
free  tnm  wireworm,  and  as  fibry  as  it  can  be  obtained  ;  to  fonr 
parti  of  this  add  one  part  of  rotten  manure  .and  one  of  leaf-mould, 
with  snHicent  shar])  sand  to  keep  it  loose.  A  moderate  addition  of 
•111  Hint  rab'Jish,  if  attainable,   will  also  be  an  advantage.     This 


should  ho  laid  up  in  a  dry  place,  and  freciuently  turned  over  with 
the  fork  or  spado,  so  as  to  bo  in  a  free  friable  condition  for  u?^ 
towards  the  end  of  February  or  early  in  March.  As  to  the  size  of 
the  blooming  pots,  Sir  Douglas  observes  : — 

'*I  do  not  care  to  use  them  larger  than  10  inches  in  diameter,  luaido 
measure,  and  tlireo  plants  may  be  put  into  a  pot  ttiat  size ;  a  i>-iuch  pot  may 
be  used  for  a  pair  of  a  strong-growing  sort,  while  weaker  gro«  era  may  bo 
potted  two  in  an  8-inch  or  even  a  7-Inch  pot.  If  it  is  intended  to  prop.igate 
all  the  layers  produced,  that  must  be  taken  into  account,  as  tho  plants  will 
not  have  so  good  a  chance  in  a  small  as  in  a  large  pot.  After  potting  they 
should  be  kept  in  a  well-ventilated  frame  until  established,  and  set  in  tho 
open  air  in  an  open  sunny  spot  when  the  weather  becomes  genial,  tlie  dowering 
ateras  being  tied  up  carefully  as  they  grow  up.  At  the  flowering  season  they 
should  be  put  in  a  thoroughly  ventilated  gl.-iss  house,  where  they  can  bo 
shaded  from  bright  sunshine,  or  under  the  protection  of  a  canvas  screen  to 
keep  oH  rain  and  sun.  Where  there  is  any  tendency  in  tho  flowers  to  burst 
the  calyx  on  one  side,  the  otiier  divisions  should  be  slit  down  a  little,  and  the 
calyx  should  have  a  ligature,  not  too  tight,  of  thrcid  or  matting ;  this,  if  done 
early,  will  prevent  the  petals  falling  aside  and  destroying  the  symmetry  of 
the  flower." 

Tho  groups  are  so  nnmerous  that  to  name  a  selection  of  tho  best 
sorts  would  occupy  too  much  space.  Ample  information  on  this  head 
may  bc'obtained  from  Mr  Douglas's  book  already  referrecT  to  {Hardy 
Florists'  Flotccrs)  ;  and  critically  descriptive  lists  of  all  the  varieties 
then  grown,  by  the  highest  authority,  Mr  E.  S.  Dodwell,  will  be  found 
in  the  volumes  of  tho  Florist  and  PomologUl  for  1876  and  1877. 

49.  The  Chnj-^anthcmum  (Chrysanthemum  sincnsc)  is  one  of  the 
most  popular  of  autumn  flowers.  It  is  a  native  of  China,  whence 
it  has  long  been  introduced.  The  small-flowered  pompous,  and  the 
grotesque-flowered  Japanese  sorts  are  of  more  recent  date,  tho  former 
having  originated  from  the  Chusan  daisy,  a  variety  introduced 
by  Mr  Fortune  in  1846,  and  tho  latter  having  also  been  intro- 
duced bj  the  same  traveller  about  1862.  Tho  plants  may  be  in- 
creased by  division,  in  March  or  April,  tho  divided  portions  being 
planted  in  beds  of  rich  soil,  under  the  shelter  of  a  wall  or  fence,  as  a 
safeguard  against  cofd  and  stormy  weather.  The  shoots  should  be 
thinned  out  to  about  four  or  six  from  each  root,  aud  these  should  be 
staked  as  they  grow  up.  They  look  extremely  well  in  such  a  border, 
if  arranged  in  two  or  tliree  rows  according  to  their  heights,  and  with 
a  judicious  intermixture  of  colours,  tho  advantage  of  growing  them 
in  this  way  being  that  a  canvas  screen  can  be  put  over  them,  by 
which  means  they  not  only  flower  in  greater  perfection,  but  last  for 
a  longer  period.  They  are  of  the  easiest  culture,  aud  may  bo  grown 
readily  enough  even  in  town  gardens. 

The  chrysanthemum  is,  however,  of  very  great  importance  as  a 
greenhouso  plant  for  autumn  and  winter  flowering,  and  for  this  pur- 
pose, as  well  as  for  exhibition  culture,  it  is  generally  raised  from 
cutting?,   or  suckers,  which  are  taken  olf  by  some  growers  about 
October,  and  planted  singly  in  3-inch  pots,  tho  plauts  being  wintered 
in  cold  frames,  and  shifted  into  larger-sized   pots  about   March  ; 
they  are  topped  when  about  6  inches  high,  and  the  young  shoote 
thus  induced  are  again  topped  when  3  or  4  inches  long.     Others 
take   short   cuttings   in   ilarch,    and   strike    them    quickly  in   a 
mild  hotbed,  airing  freely  as  soon  as  rooted,  and  shifting  and  stop- 
ping as  in  the  other  case.     As  soon  as  fine  weather  sets  in  in  June, 
the  plants,  having  received  one  or  two  previous  shifts  according  to 
the  size  which  they  are  required  to  reach,  should  be  plunged  outdoors 
In  a  tolerably  open  spot,  and  there  carefully  watered  and  syringed. 
About  tho  middle  of  July  they  should  be  shifted  into  their  blooming 
pots,  the  pompons  requiring  less  room  than  the  large-flowered  and 
Japanese  sorts,  and  after  the  end  of  July  it  is  not  advisable  to  con- 
tinue tho  topping— technically  "-':oppiug" — of  the  young  shoots, 
as  it  may  interfere  with  the  blooming.     As  soon  as  the  flower-buds 
become  visible,  the  plants  are  benefited  by  a  watering  of  weak  liquid 
manure  two  or  three  times  a  week.    The  pots  should  still  bo  jdunged 
in  a  bed  of  coal  ashes  or  cocoa-nut  refuse,  till  about  tho  end  of 
September,  when  they  should  be  put  under  glass  as  a  precaution 
against  injury  from  autumn  frosts,  having,  however,  full  ventilation 
by  day.     Abundant  root  watering  is  necessary  until  the  flowers  are 
developed,  when  the  supply  may  be  slightly  diminished,  and  the 
atmosphere  should  bo  kept  dryish  by  abundant  ventilation.     Tho 
compost  used  for  potting  in  all  the  stages  after  the  cuttings,  for  which 
any  light  earth  will  suliice,  should  consist  of  four  parts  loam  to  one 
of  rotten  dung  and  one  of  leaf-mould,  giving  rather  more  leaf-mould 
and  less  manure  for  the  first  pottiug,  and  rather  more  manure  for 
the    last ;   a  little  coarsely-pounded  gritty  matter  may  be  added 
advantageously.     For  the  large.flowered  sorts  11-iuch  pots  are  large 
enough  to  produco  very  handsome  specimens,  and  8-inch  pots  suIKco 
for  the  pompons,  but  very  useful  plants  may  be  had  in  smaller  pots 
than  these.      For  fine  specimen  flowers  only  a  single  shoot  is  .allowed 
to  grow  up,  and  this  goes  on  unstopped,  and  finally  develops  two  or 
three  very  large  flowci"8  ;    these  latter  require  disbijdding,  as  some 
sorts  give  the  best  flowers  from  the  terminal  buds,  others  from  tli£ 
side  buds.     The  aphis  or  green  fly  is  a  great  enemy  to  the  plauts, 
and  must  be  kept  under  ;  dusting  tho  hearts  of  tlie  shoots  with 
tobacco  powder  is  a  safe  and  eflicieut  remedy ;  but,  whatever  bo  the 
method  employed,  it  should  be  applied  before  the  blossoms  open. 
The  following  are  a  few  of  the  best  varieties  in  each  section  : — 
LaTjjc-Jloiecrcd. — Ahb6   Passaglia,  -Alfred  Salter,  Beethoven,  Beverley.   lir 
Brock,  Emily  Dale,  Empress  of  India,  Qeorgo  Glennj    Go'dcn  Beverley, 
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Jardln  3es  Piantcs,  Lady  Hardmge,' Mrs  GcorRe  Handle,  Mrs  Healc,  Priuco 
Alfred,  Prince  ol  Wales,  Princess  of  Wales,  Venus,  White  Globe.  These  are 
all  incurved  flowers.  T«  them  miglit  be  added,  for  their  merit  as  conservatory 
si)cciraen  plants,  Chevalier  Domage,  Crimson  Velvet,  Julio  Lagravfcre,  and 

Mrs  Forsyth.  

Joyon^je.— Elilno,  Fair  Maid  of  Guernsey,  James  Salter,  and  Wizard,  early 
sorts;  Dr  ifasters,  Fulton,  Grandiflora,  Hero  of  Magdala,  Meg  Merriiees, 
i'urpureum  album.  Red  Dragon,  and  The  Dalmio,  later  sorts. 

iln^nKme-Zloiceretf,— Acquisition,  Empress,  Fleurde  Marie,  Gluck,  King  of 
\iicnione>,  Lady  Margaret,  Louis  lionamy.  Miss  Margaret,  Miss  Pethers, 
Prince  of  Anemones,  i'riiicess  Louise,  Sunftower. 

/"ompons.— Adonis,  Andromeda,  Brilliant,  General  Canrobert,  Mdllo. 
Martha,  Modi;lc,  .St  Michael,  Salanion.  To  these  may  be  added  of  Anemone- 
fluwcred  pompons— Antonius,  Astrca,  Calliope,  Cedo  Nulli  (four  colours). 
Firefly,  Jean  Hachctle,  Jladamc  ilontels,  Mario  Stuart,  Mi&s  Nightiugale, 
Mr  Aslie,  I'erlc,  Rose  Marguerite,  Virginale. 

Within  the  last  few  years  a  new  type  of  dwarf-growing  early-blooming 
varieties  has  sprung  up,  and  these  are  now  increasing  In  number.  Tluy 
(■r,mc  into  flower  in  Aug\lst  and  September,  and  aro  ojctiemcly  useful  for 
tllliBi;  up  exhausted  beds  in  tho  flower  garden  as  well  as  for  cutting.  They 
nro  cultivated  exactly  as  the  others.  The  following  .ire  useful  sorts  of  this 
croup:— Adrastus,  Chromatclla,  Delphine  Caboche,  Friidcric  Pelti,  Madame 
Alphonsc  Dufoy,  Madame  Picoul,  Precocitd,  and  Scarl-t  Gem. 

50.  The  Crocus  sets  our  gardcns.aglow  with  its  bright  colours  al- 
most as  soon  as  winter  has  departed.  Those  crocuses  of  the  flower 
pardon  are  mostly  seminal  varieties  of  C.  vernus  and  C.  aureus,  tho 
lormer  jielding  the  purple  and  striped,  and  the  latter  the  yellow 
vaiieties.  The  headquarters  of  tlic  genus  is  in  eastern  Europe  and 
Asia  Minor,  but  C.  vernus  is  found  wild  in  some  parts  of  England. 
It  has  been  much  improved  by  Dutch  florists,  and  large  quantities 
are  annually  imported  from  Holland.  The  crocus  succeeds  in  any 
fairly  good  garden  soil,  and  is  usually  planted  near  tho  edges  of  beds 
or  borders  in  the  flower  garden,  or  in  broadish  patches  at  intervals 
along  tlie  mi.\ed  borders.  The  roots  or  corms  should  bo  planted 
3  inches  below  the  surface,  and  as  they  become  crowded  they  should 
be  taken  up  and  replanted  with  a  refreshment  of  the  soil,  at  least 
every  five  or  six  years.  Crocuses  have  also  a  pleasing  effect  when 
dotted  about  on  the  lawns  and  gra.5sy  banks  of  tho  pleasure  ground. 
Some  of  the  best  of  tho  varieties  are  : — 

Purple:  David  Rlzzio, Sir. I.  Franklin.  ShatUd  tighlllue:  Lilaccus  supcrbus. 
J]luf  tipped  u'ilh  irhiU  :  \c  plus  ultra.  Striped:  Albion,  La Majestueuse,  Sir 
Waller  Scolt,  rioih  of  Silver.  It'Aiti :  Caroline  Chlsholni.  YeUoio:  Largo 
Dutch,  Cloth  of  Gold. 

The  species  of  Crocus  are  not  very  readily  obtainable,  but  those 
who  make  a  speciality  of  hardy  bulbs  ouglit  certainly  to  search  tlicm 
out  and  grow  them.  They  require  tho  same  culture  as  tlie  more 
f.imiliar  g.ardcn  varieties ;  but,  as  some  of  them  are  apt  to  sun"er  from 
excess  of  moisture,  it  is  advisable  to  plant  them  in  prepared  soil  in 
a  raised  pit,  where  they  are  brought  nearer  to  the  eye,  and  where 
tlioy  can  be  sheltered  when  necessary  by  glazed  sashes, — which, 
liowever,  should  not  be  kept  closed  except  when  the  plants  are  at 
rest.  The  autumn-blooming  kinds  include  many  plants  of  very 
great  beauty. 

Of  the  spring-flowering  species,  there  are  O.  aureus,  Susianas,  atellaris, 
EulphurcuB,  chrysanthus,  mcsiacus,  Olivieri,  and  vitellinus,  having  yellow 
flowers  of  various  sh.ides;  C.  vernus,  ctruscus,  Impcrati, minimus,  siiaveolens, 
nud  veluchensis,  with  blue  or  lilac  flowers ;  C.  alhiflorus,  F'leischerianns, 
versicolor,  strictus,  and  biflorus,  with  white  or  whitish  flowers.  Of  the 
autunin-biooiuing  specie.i,  there  are  C.  speciosus,  Clusianus,  medius,  Orpha- 
nidis,  longiflorus  (odorus),  Fallasii,  Thomasii,  Salzniannianus,  nudiflorus, 
autumnalis,  serotinus,  Siebeti,  Cartwrightianug,  and  byzantinus,  with  lilac  or 
purple  flowers;  C.  Uoryaiius,  vallicola,  hadriaticus,  canccUatus,  and  Cambes- 
sedianus,  with  white  or  whitish  flowers;  and  C.  Scharojani  with  flowers  of  a 
rich  saffron  yellow. 
t;rown  51.  Tho  Crouit  /i)i;)i;cia;(FritilIariaimperiali5)  growsup  to  a  height 

linpe'<;il.  of  about  3  feet,  the  lower  part  of  the  stoutish  stem  being  furnished 
with  leaves,  while  near  the  top  is  developed  a  coronal  of  largo 
pendent  flowers  surmounted  by  a  tuft  of  bright  green  leaves  like 
those  of  the  lower  p.irt  of  the  stem,  only  smaller.  The  flowers  are 
bell-shaped,  yellow  or  red,  and  in  some  of  the  forms  double.  Tho 
plant  grows  freely  in  good  garden  soil,  preferring  a  deep  well-drained 
loam,  and  is  all  the  better  for  a  top-dressing  of  manure  as  it  approaches 
the  flowering  stage.  Strong  clumps  of  live  or  si.x  roots  of  one  kind 
have  a  very  fine  effect.  It  is  a  very  suitable  subject  for  the  back 
row  in  mixed  flower  borders,  or  for  recesses  in  the  front  part  of 
shrubbery  borders.  It  flowers  in  April  or  early  in  JIay.  There 
aro  a  few  named  varieties,  but  tlie  most  generally  grown  arc  tho 
single  and  double  yellow,  and  the  single  and  double  red,  the  single 
red  liaviiig  also  two  variegated  varieties,  with  the  leaves  striped 
respectively  with  white  and  yellow. 

52.  The  florists'  Dnhlia  (Dahlia  variabilis)  yields  two  gi-oups  or 
varieties,  wliieh  are  known  as  show  and  fancy  dahlias, — the  former 
:oiisisting  of  all  self-coloured  flowers  and  tliose  light-ground  ones 
which  are  edged,  tipped,  or  laced  with  a  dark  colour  ;  the  latter,  all 
flowers  with  the  colour  in  stripes  like  a  carnation,  and  all  dark- 
ground  flowers  tipped  with  white.  Besides  these  there  are  bedding 
dahlias,  which  are  dwarf-growing  sorts  with  decided  colours,  much 
used  in  flowcr-gajdens  where  laige  cITects  are  required  to  be  pro- 
duced ;  and  pompon  dahlias,  which  are  very  symmetrical  small- 
flowered  sorts,  better  adapted  for  cutting  than  the  more  bulky  Bowers 
of  the  show  varieties.  The  single-flowered  D.  coccinea,  a  most  brilli- 
ant and  highly  efl'ective  ornamental  plant,  with  some  other  allied 
kinds,  has  recently  attracted  much  attention,  and  can  be  com- 
mended as  an  admiiable  half-hardy  border  flower,  and  well  adapted 
for  cutting  to  fill  large  "ase"!      It  is  rather  more  delicate  than  the 


forms  of  D.  varLabilis,  and  the  tuberous  roots  are  very  apt  to  bo  lost 
during  winter,  but  it  is  readily  raised  from  seeds,  and  if  sown  early 
flowers  tho  same  season.  The  varieties  of  the  florists'  dahlia  selected 
for  tho  flower  garden  should  be  those  only  which  are  of  ellectivc 
colours,  whether  selfs  or  others,  and  such  as  throw  out  their  flower 
heads  or  long  st-alks  clear  of  the  foliage.  The  same  remark  appliin 
to  the  pompons. 

New  varieties  are  procured  from  seed,  which  should  be  sown  in 
pots  or  pans  towards  tho  end  of  March,  and  placed  in  a  hotbed  or 
propagating  pit,  the  young  plants  being  pricked  ofl'into  pots  or  boxes, 
and  gradually  hardened  olf  for  planting  out  in  June  ;  they  will 
flower  the  same  season  if  the  summer  is  a  genial  one.  Tlic  oldei 
varieties  are  propagated,  by  dividing  the  laige  tuberous  roofs,  iiS 
doing  which  care  must  bo  taken  to  leave  an  eye  to  each  portion  ol 
tuber,  otherwise  it  will  not  grow.  Bare  vaiielics  aro  sometimes 
grafted  on  the  roots  of  others  (see  fig.  57,  p.  237).  The  best  and 
most  general  mode  of  propagaticn-is  by  cuttings,  to  obtain  which, 
the  old  tubers  aro  placed  in  heat  in  February,  and  as  tho  young 
shoots,  which  rise  freely  from  them,  attain  the  height  of  3  inches, 
they  arc  taken  off  with  a  heel,  and  planted  singly  in  small  pots  filled 
with  fine  sandy  soil,  and  plunged  in  a  modeiate  heat.  They  root 
speedily,  and  aro  then  tiansfcrred  to  larger  pots  in  light  rich  soil, 
and  their  gi-owth  encouraged  until  the  plauting-ont  season  anives, 
which  is  about  the  middle  of  June. 

Cahlias  succeed  best  in  an  open  situation,  and  in  rich  deep  loam, 
but  there  is  scarcely  any  garden  soil  in  which  they  will  not  thi-ivc, 
if  it  is  manured.  For  the  production  of  fine  show  lloweis  the  ground 
must  be  deeply  trenched,  and  well  manured  annually.  Thebranchet 
as  well  as  the  blossoms  require  a  considerable  but  judicious  amount 
of  thinning  ;  they  also  need  shading  in  some  cases,  and  individual 
protection  from  rain  and  wind.  Tli_cy  may  stand  singly  like  com- 
mon border  floweis,  but  have  the  most  imposing  appearance  when 
seen  in  masses  arranged  according  to  their  height.  Florists  usually 
devote  a  plot  of  ground  to  them,  and  plant  them  in  lines  5  to  10 
feet  apart.  This  is  done  about  tho  beginning  of  June,  sheltering 
them  if  necessary  from  late  frosts  by  inverted  pots  or  in  some  other 
convenient  way.  Old  roots  often  throw  up  a  multitude  of  stems, 
which  render  thinning  necessary.  As  the  plants  increase  in  height, 
they  are  furnished  with  strong  stakes,  to  secure  them  from  high 
winds.  Dahlias  flower  on  till  they  are  interrupted  by  frost  in 
autumn.  Tho-  roots  are  then  taken  up,  diied,  and  stored  in  a 
cellar,  or  some  other  place  where  they  may  be  secure  from  fios 
and  moisture.     See  article  Dahlia,  vol.  vi.  p.  7G2. 

53.  The  Delphinium,  or  Bee-Larkspur,  is  so  called  from  the  resem- 
blance of  the  petals  in  the  original  species,  D.  elatum,  to  the  haiiy 
bodyof  a  bee.  The  original  had  comparatively  small  flowcis,  but  by 
hybridizing  theyhave  been  very  much  increased  in  size,and  imjiroved 
in  quality,  and  now  constitute  one  of  the  brightest  ornaments  ol 
the  mixed  boi-der,  or  tho  shrubbery  group,  often  throwing  up  seeond- 
ai-y  blooming  stems,  especially  if  the  first  are  removed  in  good  time, 
instead  of  being  allowed  to  form  sjeds.  The  colour  varies  from  red 
dish-blue  to  pale  blue  or  grey,  but  the  prevailing  one  is  dark  blue. 
Delphiniums  need  a  good  rich  soil,  that  of  a  loamy  character  bcinf 
the  best.  They  must  be  replanted  at  least  every  second  year,  and 
the  soil  either  renewed  or  well  manured  and  thoroughly  broken  up. 
Replanting  may  be  done  equally  well  early  in  autumn  or  when 
growth  recommences  in  spring.  The  commoner  single  varieties,  such 
as  the  brilliant  D.  formosum,  may  be  reproduced  with  but  slight 
variation  from  seed,  but  tlie  double  ones  must  bo  propagated  by 
division.  Unless  sown  as  soon  as  ripe  the  seed  is  apt  to  take  long 
to  vegetate.  If  novelties  are  required,  the  flowers  can  be  cross- 
fertilized.  For  mere  propagation  the  best  method  is  division ;  for  this 
purpose  the  stems  should  be  cut  down  early,  say  in  July,  the  olfscts 
potted  each  into  a  small  pot  of  light  soil,  and  wintered  in  a  frame. 
The  plants  should  be  well  exposed  to  the  sun,  but  sheltered  from 
strong  winds,  andpromptly  and  carefully  staked.  In  a  mixed  border 
they  should  be  planted  in  one  of  tho  back  rows  ;  but  their  spire- 
like inflorescence  is  very  cfliectivo  when  they  aro  planted  several 
together  in  a  group  or  bed  in  the  front  part  of  the  .shrubbery 
border.  They  vary  in  height  from  S  to  6  feet.  The  following  aro 
some  of  the  best  modern  varieties  : — 

Singlt-/l'ncered.—An\i\>itis,  Celestial,  Gloiro  de  St  Mande,  Madame  Chat« 
Madame  Henri  Jacotot,  )rrs  Gerard  Leigh. 

Z)oii!>;«^oi!vr<;d.— Darlowl,  Clair  Courant,  grandmonim  plenum,  kctclceri 
Mantcau  do  ilinerva,  Roi  Leopold. 

54.  The  Gladiolus,  described  separately  in  vol.  x.  p.  732,  has  br 
comeonc  of  our  most  popular  flowers,  and  is  a  striking  ornament  < 
our  gardens  during  tho  late  summer  months.  Tho  modern  race  oi 
flowers  has  spiung  from  G.  gandavensis,  but  others  (see  separate 
article)are  grown  to  asmallcr  extent,  and  come  in  at  an  earlier  season. 
G.  cardinalis,  cruentus,  and  floribundus  belong  to  this  latter  series, 
and  are  pretty  subjects  for  the  mixed  borders,  while  for  beds 
G.  brenchlcyensis,  one  of  the  early  hybrids,  is  still  one  of  the  m^st 
brilliant  and  elTective,  the  flowers  being  of  a  glowing  scarlet.  The 
choicer  kinds  afl'ord  a  variety  of  colours,  including  white,  yellow, 
blush,  rose,  salmon,  cerise,  scarlet,  crimson,  and  rosy-purple,  many 
of  them  being  prettily  striped  or  blotched.  Being  tall  (3  to  4  feet), 
and  spare  of  leaves,  they  aro  most  effective  wheu  planted  in  bcd« 
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famished  below  with  some  bueh;  foliage  plants,  between  which  their 
spikes  of  brilliant  flowers  may  iippear;  or  they  may  be  planted  in  the 
mixed  border,  where  dumps  of  half  a  dozen  roots  of  one  kind  hnre  a 
much  finer  appeanince  than  when  they  are  dotted  about  singly. 

A  deep  sandy  lonin  i^i  the  best  soil  for  the  gladiolus,  and  this  should 
be  trenched  up  in  October  and  enriched  with  well  decomposed 
manure,  consisting  partly  of  cow  duoj:.  the  manure  being  disposed 
altogeteer  below  the  bulhs.  a  layer  at  the  bottom  of  the  upper  trench. 
•ay  nine  inches  from  the  surface,  and  another  layer  at  double  that 
depth.  The  bulbs  (technically,  corns)  should  be  planted  in  succes- 
sion at  intervals  of  two  or  three  weeks  through  the  months  of 
March,  April,  and  Hay.  They  should  he  planted  about  3  inches 
deep,  a  little  pure  soil  or  sand  being  laid  over  eaclt  before  the  eaj  tU  -s 
closed  in  about  them,  an  arrangement  which  may  be  advantageously 
followed  with  bulbous  plants  generally.  In  hot  summer  weather 
they  should  have  a  good  mulching  of  half-rotten  manure,  and,  as 
soon  as  the  flower  spikes  are  produced,  liquid  manure  may  occa- . 
Bionally  be  given  them  with  advantage. 

The  gladiolus  is  easily  raised  from  seeds,  which  should  be  sown  in 
March,  in  pots  of  rich  soil  placed  in  heat,  the  pots  heing  kept  near 
the  glass  after  they  begin  to  grow,  and  th,  plants  being  gradually 
hardened  to  permit  their  being  placed  out-of-doors  in  a  sheltered 
spot  for  the  summer.  In  October  they  will  have  ripened  off,  and 
must  be  taken  out  of  the  soil,  and  stored  in  paper  bags  in  a  dry  room 
secure  from  frost.  They  will  have  made  little  bulbs  from  the  sue 
of  a  hazel  nut  downwards,;according  to  their  vigour.  In  the  spring 
they  should  be  planted  like  the  old  bulbs,  and  the  larger  ones  will 
flower  during  the  season,  while  the  smaller  ones  must  be  again 
harvested  and  planted  out  as  before. 

The  following  are  good  varieties  of  their  respective  colours,  hut 
.new  varieties  are  continually  appearing,  which  have  at  least  the 
merit  of  constitutional  vigour : — 

Crimson,  Scarlet,  Red,  ic— Horace  Vernet,  John  Waterer,  Lord  Brid- 
port.  Victory,  \'iri;il,  Lord  Napier,  Hesperia,  Magnificent,  Astrea,  Lycoris, 
Addison,  Meyerbeer.  -.  , ,.    ,   . 

Rose,  Salmon,  i-c— Figaro,  Mens.  Legouve,  Sappho,  Madame!  Furtado, 
Obei;on,  Grandeur,  Ulysse,  Jlilton,  Ninon  de  I'Enclos,  Sir  Joseph  Paxtou. 

Piir/)!e.— Antiope,  Eugene  Scribe,  Robert  Fortune,  LacSp^de,  Thomas 
Methven,  Madame  Vilmorin,  La  Favorite,  Slozart. 

irAi(e  (/rounrf. —Accius,  Jlrs  Reynolds  Uole,  Keine  Blanche,  Canova, 
flogarth,  Osci,  Didon,  Norma,  Sylphide,  JIadame  Adfele  Soucliet,  Berthe 
Rabourdin. 

I'f^om.— Citrinus,  Nestor,  Yellow  King,  Opliir,  Croesus,  Pactolo. 

55.  The  ffolhjhock  (Althaea  rosea),  having  been  already  treated 
of  in  this  volume  (page  102),  it  only  remains  to  add  that,  though  it 
is  a  perennial,  it  is  not  to  bo  had  in  perfection  unless  a  supply  of 
young  plants  is  raised  annually.  The  early  jiart  of  August  may  be 
considered  as  the  season  for  the  blooming  of  the  hollyhock. 

The  following  are  a  few  good  sorts  for  a  bcctinner;— Acme,  Black  Gem, 
Constance,  Conquest,  Edward  Speed,  Eleanor,  Emperor,  Fire  King,  Golden 
Drop,  Incomparable,  Jessie  Dean,  Joshua  Clarke,  M,arvetloU3,  Mr  Chafer, 
Octavia,  Ruby  Queen,  Scarlet  Gem,  Tyrian  Prince. 

5G.  The /ri/o!ciKyi(H'yacinthu3orientaIis),  noticed  underthe  head- 
ing Htacinth  (q.v.),  one  of  the  most  beautiful  and  fragrant  of  the 
spring  flowers,  is  a  native  of  the  Levant,  where  it  occurs  abundantly, 
in  form  not  unlike  our  common  harebell.  It  has  long  been  a 
favourite  in  the  East ;  but  it  has  been  brought  to  its  present  arti- 
ficial perfection  in  Holland,  chiefly  since  the  beginning  of  the  last 
century,  and  the  bulbs  are  annually  imported  from  Haarlem  and 
its  vicinity  in  very  large  numbers. 

The  hyacinth  delights  in  a  rich  light  sandy  soil.  The  Dutch  in-' 
corporate  freely  with  their  naturally  light  soil  a  compost  consisting 
}t  one-third  coarse  sea  or  river  sand,  one-third  rotten  cow  dung 
without  litter,  and  one-third  leaf-mould.  The  soil  thus  renovated 
retains  its  qualities  for  six  or  seven  years,  but  hyacinths  are  nt;t 
planted  upon  the  same  place  lor  two  ji;irs  successivelv,  intermedi- 
ary crops  of  narcissus,  crocus,  or  tulips  being  taken.  A  good  com- 
post for  hyacinths  is  sandy  loam,  decayed  leaf-mould,  rotton  cow 
dung,  and  sharp  sand  in  equal  parts,  the  whole  being  collected  and 
laid  up  in  a  heap  and  turned  over  occasionally.  Well  drained  beds 
m;ide  up  of  this  soil,  and  refreshed  with  a  portion  of  new  compost 
annually,  would  grow  the  hyacinth  to  perfection.  The  best  time 
to  plant  the  bulbs  is  towards  the  end  of  October  ;  they  should  be 
arranged  in  rows,  8  inches  asunder,  there  being  four  rows  in 
each  bed.  The  bulbs  should  be  sunk  about  3  or  4  inches  deep, 
with  a  small  quantity  of  clean  sand  placed  below  and  around  each 
of  them.  The  beds  should  be  covered  with  decayed  tnn-bark,  or 
half-rotten  dung  litter,  and  in  severe  weather  may  be  covered 
with  mats  supported  on  hoops,  which  may  be  continued  at  night 
when  the  plants  have  grown  up,  but  they  should  have  full  ex- 

fiosure  to  daylight.  As  the  flower-stems  appear,  they  are  tied  to 
ittle  rods  to  preserve  them  from  accident.  If  the  bulbs  are  at  all 
prized,  the  stems  should  be  broken  off  as  soon  as  the  flowering  is 
over,  so  as  not  to  exhaust  the  bulbs  ;  the  leaves,  however,  must  be 
allowed  to  grow  on  till  matured,  but  as  soon  as  they  assume  a  yellow 
colour,  the  bulbs  may  be  taken  up,  the  leaves  cut  olTnear  their  base, 
and  the  bulbs  laid  out  in  a  dry  airy  shady  place  to  ripen,  after  which 
they  are  cleaned  of  loose  earth  and  skin,  ready  for  storing.  It  is  the 
practice  in  Holland,  about  a  month  after  the  bloom,  or  when  the 


tips  of  the  leaves  assume  a  withered  appearance,  to  take  up  tho 
bulbs,  and  to  lay  them  sideways  on  the  ground,  covering  them  with 
an  inch  or  two  of  earth.  About  three  weeks  later  they  are  again 
taken  up  and  cleaned.  In  the  store-room  the  roots  should  be  kept 
dry,  well-aired,  and  apart  from  each  other. 

Kew  plants  are  better  adapted  than  the  hyacinth  for  pot  culture 
as  greenhouse  decorative  plants  ;  and  by  the  aid  of  forcing  they  may 
bo  had  in  bloom  as  early  as  Christmas.  They  flower  fairly  well  in 
5-inch  pots.thestroiigcrbulbsin  6-inch  pots.  Tobloomat  Christmas, 
they  should  bo  potted  early  in  September,  in  a  compost  resembling 
that  already  recommended  for  the  open-air  beds  ;  and,  to  keep  up  a 
succession  of  bloom,  others  should  be  potted  at  intervals  of  a  few 
weeks  till  the  middle  or  end  of  November.  Tho  bulbs  should  be 
planted  about  level  with  the  soil,  and  if  a  littlo  sand  is  put  immedi- 
ately arounu  i"liem  so  much -the  better.  The  pots  should  bo  set  in  an 
open  place  on  a  dry  hard  bed  of  ashes,  and  be  covered  over  to  a  depth 
of  6  or  8  inches  with  the  same  material ;  and  when  tho  roots  are  well 
developed,  which  will  take  from  six  to  eight  weeks,  they  may  be  re- 
moved to  a  frame,  and  gradually  exposed  to  light,  and  then  placed  in  a 
forcing  pit  in  a  heat  of  from  60°  to  70°.  When  the  flowers  ar» 
fairly  open,  they  may  bo  removed  to  the  greenhouse  or  conservatory. 
The  hyacinth  may  be  very  successfully  grown  in  glasses  for  orna- 
ment in  dwelling  houses.  The  glasses  are  filled  to  the  neck  with 
rain  water,  a  few  lumps  of  charcoal  being  dropped  into  them.  Tho 
bulbs  are  placed  in  tho  hollow  provided  for  tliem,  so  that  their  baso 
just  touches  the  water.  This  may  be  done  in  September  or  October. 
They  are  then  set  in  a  dark  cupboard  for  a  few  weeks  till  roots  an> 
freely  produced,  and  then  gradually  exposed  to  light. 

There  are  both  single  and  double-flowered  varieties,  but  the  singl» 
are  generally  preferred,  as  the  bells  are  arranged  more  closely,  so  that 
they  form  a  better  spike  than  the  doubles.  A  few  good  sorts  axo 
named  below  : — 

iicds.— Of  singles— Cavaignac,  Lina,  Macanlay.isorma,  Sultan's  ravourlte. 
Von  Schiller,  Vuurbaak,  Josephine,  .Fabiola,  Robert  Steiger,  Madame 
Hodgson,  Emmeline.    Of  doubles— Lord  Wellington,  Waterloo,  Milton. 

Llitcs.^Ot  singles— Argus,  Charles  Dickens,  Grand  Lilas,  Haydn,  Loid 
Palnicrston,  Oroudates,  Baron  von  Tuyll,  Bleu  Morant,  Leonidas,  General 
Havelock,  Feruck  Khan,  Von  Humboldt;  the  last  three  very  dark.  O.* 
doubles— Laurens  Koster,  Van  Speyk,  Bloksberg. 

W'fiitrs.—Of  singles— Grand  Vainciueur,  Mont  Blanc,  Queen  of  the  Nethei* 
lands,  Grand  Vedette,  Madame  Van  der  Hoop,  La  Franchise,  La  Grandesse, 
Elfrida  O'lush),  Grandeur  h  Merveille  (blush'),  alba  maxima,  Mirandoline. 
Queen  Victoria.  Of  doubles— La  Tour  d'Au-'crgne,  Prince  of  Waterloo, 
Jenny  Lind. 

Ycllot!s.—Ot  singles- Ida,  Bird  of  Paradise.  Due  de  Malakoll  (striped  will 
red).     Of  doubles---Jaune  Suprt;me,  Opliir  d'Or,  Cr«TsU3. 

To  these  may  be  added  the  early-flowering  single  white  Roman  hyacinth, 
a  small-growing  pure  white  variety,  remark.able  for  its  fragrance,  and  wcr 
adapted  for  forcing,  as  it  can  be  had  in  bloom  if  required  by  November. 
For  windows  it  grows  well  in  the  small  gkasses  commonly  used  for  crocuses  ; 
and  for  decorative  pvirposes  should  be  planted  about  five  bulbs  in  a  5-incli 
pot,  or  in  pans  holding  a  dozen  each.  If  grown  for  cut  flowers  it  can  be 
planted  thickly  in  boxes  of  any  convenient  size. 

57.  The  Iris  family  includes  a  large  number  of  kinds  of  various 
habit  and  character,  all  of  them  being  plants  of  exceeding  beauty, 
and  remarkable  for  their  brilliant  colours,  and  for  having  the  three 
outer  segments  of  their  flowers  reflexed.  There  are  two  well-distin- 
guished groups  called  the  bulbous  and  the  rhizomatous.  The 
liardior  bulbous  irises,  including  the  Spanish  iris  (I.  Xiphium), 
and  tho  English  iris  (I.  xiphioidcs),  require  to  be  planted  in 
thoroughly  dr.aincd  beds  in  very  light  open  soil,  moderately  en-  ■ 
riched,  and  should  have  a  rather  sheltered  position.  Both  these  pre- 
sent along  scries  of  beautiful  varieties  of  the  most  diverse  colours, 
flowering  in  June  and  July,  the  smaller  Spanish  iris  being  the  earlier 
of  the  two.  There  arc  many  other  smaller  species  of  bulbous  iris. 
Being  liable  to  perish  from  excess  of  moisture,  they  should  have  u 
well-drained  bed  of  good  but  porous  soil  made  up  for  them,  in  soiB>) 
sunny  spot,  and  in  winter  should  be  protected  by  a  6-inch  coverin/; 
of  half-decayed  leaves  or  fresh  cocoa-fibre  refuse.  To  this  set  belong 
I.  persica,  reticulata,  filifolia,  Histrio,  juncea,  and  others. 

The  herbaceous  perennial  irises,  known  commonly  as  the  flag  irises, 
are  for  the  most  part  of  the  easiest  culture  ;  they  grow  in  any  good 
free  garden  soil,  the  smaller  and  more  delicate  species  only  needing 
the  aid  of  turfy  ingredients,  either  peaty  or  loamy,  to  keep  it  light 
and  open  in  texture.  The  earliest  to  bloom  are  the  forms  of  Iris 
pumila,  which  blossom  during  March,  April,  and  May,  and  are  quite 
dwarf  in  habit.  I.  susiana  and  I.  iberica,  with  singularly  mottled 
flowers,  also  dwarf  in  habit,  bloom  in  April  and  May ;  and  during  the 
latter  month  and  the  following  one  most  of  the  larger  species,  such 
as  I.  germanica,  florentina,  pallida,  variegata,  amoeua,  flavescens, 
sambucina,  neglccta,  ruthenica,  &c.,  produce  their  gorgeous  flowers. 
Of  many  of  the  foregoing  there  are,  besides  the  typical  form,  a  con- 
siderable number  of  named 'garden  varieties. 

The  beautiful  Japanese  Iris  Kajmpferi  is  of  comparatively  modem 
introduction,  and  though  of  a  distinct  type  is  equally  beautiful  with 
the  better  known  species.  In  their  outer  segments  they  are  rather 
spreading  than  deflexed,  forming  an  almost  circular  flower,  which 
becomes  quite  so  in  some  of  the  very  remarkable  duplex  varieties, 
in  which  six  of  these  broad  segments  are  produced  instead  of  three. 
Of  this  too  there  are  numberless  varieties  cultivated  under  naraei 
They  require  a  sandy  peat  soil,  on  a  cool  moist  subsoil 
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58.  Tlic  Liltj  (Liliiim)  is  a  very  popular  family  of  hardy  bnlbous 
flou'rrs,  mill  one  wlii'-li  takes  a  )ii;ili  ]>osilioii  tii  j-uMic  c^^tfination. 
The  species  arc  \crj  hand-sniiie,  aii'I  suine  nf  Ihcni  have  long  I>cpii 
^rown.  They  ari"  so  iiunicrou!>  and  varieil  that  no  general  cultural 
ijistriirtions  will  he  alike  suitahic  to  all.  Sonic  .sj>ecies,  as  L.  Marta- 
Coii,  C'niliilum,  chalcctlonienm,  S/ovitsiamim,  ami  others,  will  grow 
in  almost  any  good  ganleii  soil,  ami  suroceJ  admirably  in  loam  of 
o  rather  heavy  character.  L.  chalccdonicum  has  an  csjiccial  dislike 
to  peat,  which  on  the  other  hand  suits  the  tiger  lily  (1,.  tigrinum) 
well,  and  is  indispensable  for  the  beautiful  American  L.  supcrbum 
and  canadense.  The  choice  and  more  delicate  species,  such  as  the 
grand  I.,  auratum,  spcciosum,  and  Kr.imeri,  wliich  have  come  to  us 
in  recent  times  from  Japan,  tho  Californian  L.  IlumboUltii,  par- 
dalinum,  kc,  and  the  splendid  hybrid  L.  rarkmaniii,  are  more 
particular  as  to  soil,  and  rociuire  a  deep  bed  of  mi.\cd  turfy  loam 
and  peat,  with  plenty  of  snarp  grit,  and  a  cool  moist  bottom. 
The  margin  of  rhododendron  beds,  where  tho»c  arc  sheltered 
recesses  amongst  the  plants,  suit  many  of  the  more  delicate  species 
well,  partial  sliadc  and  shelter  of  sonid  kind  being  essential.  The 
bulbs  should  be  planted  about  6  inches  below  the  surface,  uhich 
should  at  once  be  mulched  over  with  }ialf-decaycd  leaves  or  cocoa- 
tibre  to  keep  out  frost. 

Dr  Wallace,  wlio  has  paid  much  attention  to  the  culture  of  these 
plants,  remarks,  iu  his  Notes  on  Lilies,  that — 

"  LUics  require,  so  far  as  tlicir  roots  arc  concerned,  a  cool  bottom,  abun- 
daat  moisture,  aad  for  must  kinds  a  free  drainage."  Ho  also  rccomraends 
to  "  plant  deeply,  say  6  to  8  inches,  so  that  the  roofs  may  easily  get  into  a 
moist  suhsoii,  and  be  sheltered  frcm  the  scorching  drying  inllucncc  of  the 
sun's  rays,  to  plant  early  in  the  autumn,  so  that  the  roots  may  be  at  work  all 
the  winter,  and  to  plant  in  a  cool  shady  border,  not  exhausted  by  the  roots 
of  trees,  wUero  tho  roots  may  always  obtain  moisture,  and  yet  not  be 
saturated." 

The  noble  L.  auratum,  with  its  large  white  flowers,  having  a 
yellow  band  and  numerous  red  or  purple  spots,  is  a  magniliccnt 
plant  when  grown  to  perfection ;  and  so  are  the  varieties  called 
Tubro-vittatura  and  crnentum,  which  have  tho  central  band  crimson 
instead  of  yellow.  Of  L.  spcciosum,  also  Japanese,  the  true  typical 
form  and  the  red-spotted  and  white  varieties  are  grand  plants  for 
late  summer  blooming  iu  the  conservatory.  The  tiger  lily,  L. 
tigrinum,  and  its  varieties  Fortunei,  splendidiim,  and  flore-pleno, 
are  amon;;st  the  best  species  for  the  flower  garden,  L.  Thunbcrgi- 
auum  and  its  many  v.arietics  being  also  good  border  flowers.  The 
pretty  L.  Leichtlinii  and  colchicum,  with  drooping  yellow  flowers, 
and  tho  scarlet  drooping-flowered  L.  tenuifolium  make  up,  with 
those  already  mentioned,  a  series  of  tho  finest  hardy  flowers  of  the 
summer  garden.  The  Indian  L.  gignnteura  is  perfectly  distinct  in 
character,  having  broml  heart-shaped  leaves,  and  a  noble  stem  10 
feet  high,  bearing  a  dozen  or  more  large  Jeflexcil,  funnel-shaped, 
white,  |iurple-stained  flowers;  and  the  Chinese  L.  cordifolium  is 
simil.ir  in  character,  but  dwaifcr  iu  habit. 

For  pot  culture,  the  soil  should  consist  of  three  parts  turfy  loam 
to  one  of  leaf-mould  and  thoroughly  rotted  manure,  adding  enough 
pure  grit  to  keep  tliemass  porous.  If  leaf-mould  is  not  at  hand,  turfy 
peat  may  be  substituted  for  it.  The  plants  should  be  potted  in 
October.  The  pots  should  be  plunged  in  a  cold  frame  and' protected 
from  frost,  anil  about  May  inay  be  removed  to  a  sheltered  and 
moderately  shady  )dacc  out-doors  to  remain  till  they  flower,  when 
they  may  be  removed  to  the  greenhouse.  This  treatment  suits  the 
gorgeous  L.  auratum,  the  splendid  varieties  of  L.  spcciosum,  and  also 
the  chaste-flowering  trunn>ct-tubcd  L.  longifloium  and  its  varieties. 

69.  The  Lobelia  is  familiar  in  gardens  under  two  very  dill'ercnt 
forms,  that  of  the  dwarf-tufted  plants  used  for  summer  bcilding,  and 
that  of  the  tall  showy  perennials.  Of  the  former  the  best  type  isL. 
Kriniis,  growing  from  4  to  0  inches  high,  witli  many  slender  stems, 
bearing  Ihiongh  along  period  a  profusion  of  small  but  bright  blue  two- 
Iipi>ed  Mowers.  That  which  is  called  S|Vciosa  ofl'ers  the  best  strain 
of  tho  dwarf  lobelias,  but  the  actii.il  vaiieties  arc  being  constantly 
superseded  by  new  sorts.  A  good  variety  will  reproduce  itself  sulli- 
ciciitly  true  from  seed  for  ordinary  flower  bordirs,  but  for  formal 
bedding  arrangements  it  is  necessary  to  secure  o.vact  uuiformity  by 
propag^itiiig  from  cuttings. 

The  herbaceous  lobelias,  of  which  L.  fulgens  may  be  taken  as  the 
type,  may  be  calldl  hardy  cxceiit  in  so  far  as  they  suffer  from  damp 
in  winter;  they  throw  upaserics  of  short  roscttc-likc  suckers  rouml 
the  Ua-se  of  tho  old  flowering  stem,  and  these  sometimes,  ilcsjiito  all 
the  care  taken  of  them,  rot  olf  during  winter.  The  roots  should 
either  l>c  taken  up  iu  autumn,  and  jdautcd  closely  side  by  side  iu 
boxes  of  dry  coal  ashes,  these  being  set  for  the  time  they  are  dormant 
either  in  a  cold  frame  or  in  any  airy  place  in  the  greenhouse  ;  or 
they  may  bo  left  in  the  grouml,  in  which  case  a  brick  or  two  should 
be  init  beside  the  plants,  some  coal  ashes  being  lirst  ]ilaeed  round 
them,  ami  slates  to  protect  the  jdants  being  laid  over  tho  bricks,  olio 
end  resting  on  the  earth  beyond.  Almnt  Kebrnary  they  should  be 
placed  in  a  warm  pit,  and  after  a  few  days  shaken  out  and  the 
suckers  parted,  and  potted  singly  into  small  jiots  of  light  rich  eaitli. 
After  being  kc]>t  in  the  forcing  jdt  until  well  csUblisheil,  they 
»hould  be  moved  to  c  more  airy  greenhouse  pit,  and  eventually  to  a 
•old  frame  nreparatory  to  planting  out.     They  should  have  a  loamy 


soil,  well  enriched  with  manure ;  they  rcnuire  copious  watenni(s 
when  they  start  into  free  growth.  These  tallgiowiiig  lobelias  mako 
good  pot  plants,  lor  wliicli  purpose  the  sucker.s  should  be  jiarted  and' 
the  strong  ones  only  potted  singly  in  autumn  ;  they  should  bo 
placed  in  a  warm  pit  to  induce  them  to  root  freely,  ti-aiisfcned  when 
Well  established  to  an  airy  greenhouse  shelf,  and  shifted  on 
frequently  during  .spring  till  they  occupy  pots  a  foot  in  diameter. 
The  soil  should  bo  a  very  rich  loam,  top-dressing  being  giveb 
when  they  are  coming  into  flower,  and  a  very  free  supjdy  of  water 
is  essential.  They  may  be  raised  from  seeds,  which,  being  very 
fine,  rciiuirc  to  be  sown  carefully ;  but  they  do  not  flower  usually  till 
the  second  year  except  they  are  sown  very  early  in  heat.  A  few 
good  sorts  arc — Carniinata,  Distinction,  Excellent,  I'each-blossoin,' 
Kuby,  and  Victoria  liegina. 

CO.  The  Karciisiis  is  a  garden  flower  of  great  beauty  and  consider- 
able variety  of  form.  Tlie  species  are  all  bulbous  plants  of  low 
stature,  and  are  with  few  exceptions  perfectly  hardy.  There  ar« 
five  well-marked  sections. 

The  Hoop-petticoat  Narcissi,  sometimes  sejMrated  as  tho  genus 
Corbularia,  are  not  more  than  from  3  to  6  inches  in  height,  and 
possess  grassy  foliage  and  yellow  or  white  flowers.  These  have  tho 
coronet  in  the  centre  of  the  flower  very  largo  in  jiroportion  to  tho 
other  parts,  and  much  expanded,  like  the  old  hooped  petticoats.  The 
common  hoop-petticoat,  N.  Bulbocodium,  has  comparatively  large 
bright  yellow  flowers  ;  N.  tenuifolius  is  smaller  and  somewhat 
paler;  N  citrinus  is  paler  and  larger;  while  N.  monoiihyllus  is 
white.  The  small  bulbs  should  be  taken  up  in  autumn  and  replanted 
in  January  or  February,  according  to  the  state  of  the  season.  They 
bloom  about  JIarch  or  April.  The  soil  should  bo  free  and  open,  so 
that  water  may  pass  ofl"  readily. 

A  second  group  is  that  of  the  Pscudo-lfarcissi,  constituting  the 
genus  jtjax  of  some  botanists,  of  which  thedalfodil,  N.  Pseudo-Nar- 
cissus, is  the  type.  In  this  the  corona  is  also  very  large  and  pro- 
minent, but  is  more  elongated  and  trumpet-shaped.  Of  this  group 
the  most  striking  species  perhaps  is  N.  bicolor,  which  has  the 
perianth  almost  W'hite,  and  the  coronet  deep  yellow  ;  it  yields  two 
lino  varieties,  Horsficldii  and  Empress.  N.  cernuus  (moschatus)  and 
N.  cernuus  plenus  are  double  and  single  forms  of  a  cream-coloured 
species  of  great  beauty;  and  besides  these  there  are  N.  lobularis, 
nobilis,  obvallaris,  Telajnonius,  maximus,  and  others,  amongst  the 
most  stately  of  the  species,  besides  N.  minor  and  minimus,  wliich 
are  miniature  repetitions  of  the  dafi'odil.  All  these  grow  well  in 
good  garden  soil,  and  blossom  from  March  onwards,  coming  in  very 
early  in  genial  seasons. 

Another  group,  the  Mock  Narcissi,  with  coronets  of  medium  size, 
includes  the  fine  varieties  of  N.  iuconiparabilis,  one  of  which  is. 
known  as  buttcr-and-eggs,  N.  jioculiformis  (montanus),  N.  odorus 
and  odoru?  minor  (Queen  Ann's  jonquil),  N.  juncil'olius,  and  otliers. 
The  hardier  forms  of  this  set  thrive  in  the  open  border,  but  tlio 
smaller  sorts,  like  Queen  Ann's  jonquil,  are  better  taken  tip  in 
autumn,  and  replanted  in  February ;  tliey  bloom  freely  about  April 
or  JIay. 

The  Polyanthus  Narcissi  form  another  well-marked  group,  whose 
peculiarity  of  producing  many  llnwers  on  the  stem  is  indicated  by 
the  name.  In  these  the  corona  is  small  and  shallow  as  compared 
with  the  perianth.  Some  of  the  hardier  forms,  as  N.  Tazetta  itself, 
the  typo  of  the  group,  succeed  in  the  open  borders  in  light  well- 
drained  soil,  but  the  bulbs  should  be  deeply  planted,  not  less  thau 
6  or  8  inches  below  the  surface,  to  escape  risk  of  injury  from 
frost.  Many  varieties  of  this  form  of  narcissus  are  grown.  'J  liey  ad- 
mit of  being  forced  into  early  bloom,  like  the  hyacinth  and  tulip. 
They  vary  with  a  white  creamy  or  yellow  peiiaiith,  and  a  yellow, 
lemon,  primrose,  or  white  cnji  or  coronet ;  and,  being  richly  fragrant, 
they  are  general  favourites  amongst  spring  flowers.  The  jonquils, 
noticed  above,  .as  well  as  tho  double  white  narcissus,  are  also  grown  iu 
pots  for  early  flowering;  and  the  polyanthus  narcissi  are  sometimes 
used  for  bedding  out  in  the  spring  garden.  The  following  varieties 
are  good : — iJazelman  m.ijor,  Cloiiosa.  Sir  Isaac  Newton,  white  wilK 
yellow  cup;  Grand  Moiiarque  and  White  Pearl,  white  with  paW 
yellow  cup ;  Pajicr  White,  pure  white,  early  ;  Uathurst,  I'erlo 
d' Amour,  and  Sulphurinc,  yellow  with  yellow  or  oriuige  cun;  and 
Orand  Primo,  a  very  line  yellow.  These  arc  planted  or  j>ottcu  about 
October,  and  treated  in  the  same  way  as  the  hyacinth. 

There  remains  another  little  group,  the  Pheasanl's-cyo  Naivissi 
(N.  ]ioeticu»),  in  which  the  perianth  is  large,  spreading,  and  con. 
spicuous,  and  the  coronet  or  cup  very  small  and  shallow.  These 
pheasant's-eye  narcissi,  of  which  there  arc  several  species  or  well, 
marked  varieties,  as  N.  radiifloius,  poctarum,  recurvuK,  ic, 
blossom  in  succession  during  April  and  May,  and  all  do  well  in 
tho  open  borders  as  i>erniancnt  hardy  bulbs.  N.  bill.irus,  tlio 
primrose  peerless,  a  two-flowered  whitish  yellow-cupjied  .«)iecics,  is 
equally  hardy  and  easy  of  culture;  N.  gracilis  is  yellow-llowei'i'd 
and  blooms  later,  as  does  the  yellow-floweied  N.  Joiiqiiilla,  bettor 
known  as  the  jonquil,  of  which  there  uri*  single  ami  double  flowered 
varietiea,  the  latter  s|iceies  being  a  gnat  r.irntivite. 

01.  The  /*(ro«//isa  remarkablysliuwy  plant,  of  which  Iwu  very  dis- 
tinct types  occur  ill  gaideiis  :  -cue  the  slNUt-growing  herbaccOoS 
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jwtiiinials;  with  Qesliy  tiiU-iifonn  roots  and  annual  stems,  which 
UaTe  sprung  mainly  I'l-oin  l'a:onia  albiflora  and  I*,  otlicinalis;  tho 
other  called  the  tiee  pa:ony,  stiff  growing  plants  with  half-woody 
perraanont  stems,  whicli  have  sprung  from  the  Chinese  P.  Moutan. 

The  herbaceous  prEonies  usually  grow  from  2  to  3  feet  in  height, 
and  have  large  much-divided  leaves,  and  ample  flowers  of  varied  and 
iitti-active  colours,  and  of  a  globular  form  in  the  double  varieties 
which  are  tho^e  most  prized  in  gardens.  They  blossom  about  the 
months  of  Hayand  June  as  well  as  later  in  the  summer,  and  as  orna- 
ments for  large  beds  in  pleasure  grounds,  and  for  the  front  parts  of 
shrubberies,  few  flowers  equal  tlicm  in  gorgeous  effect.  A  good 
loamy  soil — ratliev  light  than  Iiea\-y — suits  them  best,  and  a  moderate 
supply  of  manure  is  beneficial.  They  are  impatient  of  frequent 
transplantings  or  repeated  divisions  for  purposes  of  propagation,  but 
■when  necesiary  tliey  may  be  multiplied  by  this  means,  care  being 
taken  that  a  sound  bud  is  attached  to  each  portion  of  the  tuberous 
roots. 

The  older  varieties  of  P.  albiflora  include  Candida,  festa,  fragrans, 
Humei,  Pottsii,  Rcevesii,  rubescens,  vestalis,  Whitleyi,  &c. ;  those  of 
P.  officLnalis  embrace  albicans,  anemoniflora,  Baxter!,  blanda,  rosea, 
Sabini,  &c.  The  garden  varieties  of  modern  times  are,  however, 
still  more  beautiful,  tho  flowers  being  in  many  instances  delicately 
tinted  with  more  than  one  colour,  such  as  buff  with  bronzy  centre, 
carmine  with  yellowish  centre,  rose  with  orange  centre,  white  tinted 
with  rose,  &c.  We  name  a  selection  of  a  few  of  the  light  and  dark 
coloured  sorts,  the  former  including  tinted  whites  and  yellows,  and 
the  latter  crimsons,  roses,  pinks,  kc. : — 

Light-coloured  Varieties :— Aurora,  Boulede  Nclge,  Candida  plena,  camea 
plena,  Chamois,  Cleopatra,  delicat.a,  festiva  maxima,  Imp^ratrice  Charlotte, 
leonie,  ^ladame  Calot,  lladarae  Vtlmorin,  maguiflca,  Marie  Lemoine,  Vxr- 
ginie. 

Dark-coloured  Varieties :— Ambroise  Verscliaffelt,  atrosanguinea,  Bossnet, 
Dr  Bretonneau,  Gloire  de  Douai,  Jeanne  d'Arc,  Madame  Furtado,  Modeste- 
Gu^rin,  Jlons.  de  Villeueuve,  Oberlin,  Prince  Troubetakoi,  purpurea  Buperba, 
Heine  ues  Roses,  Souvenir  de  rExpoaition  Uuiveraelle,  Surpaaae  Pottaii,  Vic- 
toire  d'Alma. 

The  Siberian  P.  tenuifolia,  witn  nneiy-cut  leaves,  and  cnrason 
flowers,  is  a  graceful  border  plant,  and  its  double -flowered  variety 
is  perhaps  the  most  elegant  of  its  race. 

The  Moutans  or  Tree  Paionies  are  remarkable  for  their  sub- 
shrubby  habit,  forming  vigorous  plants  sometimes  atta'-iing  a 
height  of  6  to  8  feet,  and  producing  in  April  or  May  rnagnihcent 
flowers  which  vary  in  colour  from  white  to  lilac,  purple,  and  rose. 
These  are  produced  on  the  young  shoots,  which  naturally  bud  forth 
early  in  the  spring,  and  are  in  consequence  liable,  unless  protected, 
to  be  cut  off  by  spring  frosts.  They  require  to  be  thoroughly 
ripened  in  summer,  and  therefore  a  hot  season  and  a  dryish  situa- 
|tion  are  desirable  for  their  wcJl-bcing;  and  they  require  perfect  rest 
'during  winter.  Small  plants  with  a  single  stem,  if  well  matured 
so  as  to  ensure  their  blossoming,  make  very  attractive  plants  when 
forced.  They  are  increased  by  grafting  iri  autumn  on  the  roots  of 
the  herbaceous  paeonies. 

Of  the  older  varieties  tlie  most  conspicuous  Is  papaverifolia,  while  the 
lollowins  are  of  more  recent  acquisitiou: — Atrosanguinea,  globosa,  lilacina, 
pict.i,  Reevesiana,  s.ilmonea,  and  versicolor.  Other  garden  varieties  are- 
Gloria  Belgarum.  alba  grandiflora,  Emperor  of  China,  lactea,  ocellata,  pur- 
purea, atropurpurea,  Rollissoni,  violacea  purpurea,  violacea  plena,  uDicolor 
purpurea,  Beauty  of  Canton,  Blanche  de  Noisette,  Comte  de  Flandre, 
Elizabeth  d'ltalie,  Hendcrsi>ni,  Impei-atrice,  JosiJphine,  leopoldii,  Madame 
'Stuart  Low,  Slandarin,  Professeur  Morren,  Robert  Fortune,  Triomphe  de 
^Gand,  and  Souvenir  de  Gand, 

62.  The  Pansy. — Tliis  popular  flower,  also  called  heartsease,  has 
sprung  from  the  native  British  Viola  tricolor,  which  has  probably 
been  crossed  with  some  of  the  allied  species  of  this  large  and  varied 
genus.  The  modern  varieties  of  the  pansy  consist  in  the  main  of 
three  types: — the  show  varieties;  the  fancy  varieties,  ohtained  afew 
years  ago  from  Belgium,  and  now  very  much  improved ;  and  the 
bedding  varieties,  which  are  free-blooming  sorts  marked  rather  by 
effectiveness  of  colour  in  the  mass  than  by  quality  in  the  individual 
flower.    The  latter  are  extremely  useful  in  spring  flower  gardening. 

The  pansy  flourishes  in  well  enriched  garden  soil,  in  an  open  but 
cool  situation,  a  loamy  soil  being  preferable.  Cow  dung  is  the 
bast  manure.  The  established  sorts  are  increased  by  cuttings,  whilst 
seeds  arc  sown  to  procure  novelties.  The  cuttings,  which  should 
consist  by  preference  of  the  smaller  growths  from  the  centre  of  the 
plant,  may  be  planted  early  in  September,  in  sandy  soil,  under 
a  hand  light  or  in  boxes  under  glass,  and  as  soon  as  rooted  should 
beremoved  to  afresh  bed  of  fine  sandy  soil.  The  seeds  may  be  sown 
in  August  or  September.  The  bed  may  be  prepared  early  in  Sep- 
tember, to  be  in  readiness  for  planting,  by  being  well  manured  with 
cow  dung  and  trenched  up  to  a  depth  of  2  feet.  The  plants  should 
bo  planted  in  rows  at  about  a  foot  apart.  In  spring  .they  should 
be  mulched  with  half  rotten  manure,  and  the  shoots  as  they 
lengthen  should  be  pegged  down  into  this  enriched  surface 
to  induce  the  fonnation  of  new  roots.  If  the  blooms  show  signs 
of  exhaustion  by  the  inconstancy  of  their  colour  or  marking,  all  the 
Qowers  should  be  picked  off,  and  this  top-dressing  and  pegging  down 
process  performed  in  a  thorough  manner,  watering  in  dry  weather, 
and  keeping  as  cool  as  possible.  Successional  beds  may  be  put  in 
atiout  February,  tho  vountr  nlants  being  struck  later,  and  wintered 


in  cold  frames.  The  fancy  pansics  lequire  similar  treatment,  but 
are  generally  of  a  more  vigorous  constitution. 

When  grown  in  pots  in  a  cold  frame,  about  half  a  dozen  shoots 
filling  out  a  6-inch  pot,  pansics  are  very  handsome  decorative  objects. 
The  cuttings  should  be  struck  early  in  August,  and  the  plants 
shifted  into  their  blooming  pots  by  the  middle  of  October;  a  rich 
open  loamy  compost  is  necessary  to  success,  and  they  must  be  kc]it 
free  of  apliides.  Both  the  potted  plants  and  those  gro\vn  in  the  open 
beds  are  benefited  by  the  use  of  liquid  manure. 

The  bedding  pansies  possess  a  dwarf  compact  free-branched  habit 
of  growth,  which  results  in  the  production  of  a  constant  succession 
of  flowers.  They  are  a  hardy  race,  flowering  freely  from  the  early 
spring  onwards.  These,  with  the  varieties  of  Viola  lutea  and  Viola 
comuta,  liave  latterly  acquired  great  prominence  from  their  utility 
in  furnishing  early  flowers  for  the  spring  garden,  and  novelties  are 
being  rapidly  produced. 

63.  The  Pentstemon. — Many  species  of  Pentstemon  have  been  in- 
troduced to  our  gardens,  and  rank  amongst  the  finest  of  all  the  her- 
baceous perennials.  The  pentstemon  of  the  florist  has,  however, 
sprung  from  P.  Hartwegfi,  a  suffruticose  species,  which  has  been  more 
or  less  hybridized  with  P.  gentianoides,  P.  Cobsa,  and  possibly  some 
others.  The  plants  are  not  absolutely  hardy,  but  endure  English 
winters  unharmed  in  favoured  situations.  They  are  freely  multi- 
plied by  cuttings,  selected  from  the  yonng  side  shoots,  planted 
early  in  September,  and  kept  in  a  close  cold  frame  or  nrder  a 
hand  light  till  rooted.  They  should  then  bo  potted  singly  in 
small  pots,  and  wintered  in  a  cold  frame,  the  pots  being  plunged  in 
sshcs  or  cocoa-nut  refuse,  in  order  to  keep  the  soil  from  drj'ing  too 
rapidly,  and  to  prevent  the  frost  from  injuring  the  young  roots.  To 
obtain  strong  plants,  they  should  be  shifted  into  6-inch  pots  early 
in  March,  and  kept  growing  in  well-ventilated  frames  until  May. 
They  flower  freely  in  July  and  August  and  onwards  tiU  cut  down  by 
frosts  Smaller  plants  may  be  had  by  leaving  the  cuttings  in  the 
cutting  pot  during  the  winter,  and  introducing  them  to  the  propa- 
gating pit  in  February  or  March,  when  their  young  shoots  can  be 
taken  off,  struck,  potted,  and  grown  on  in  frames  till  about  May. 
Seedlings,  if  raised  in  heat  in  February  or  early  in  March,  and 
pricked  out  and  forwarded  under  glass  till  May,  will  flower  the 
same  year,  but  probably  not  so  early  as  those  raised  from  cuttings. 

The  following  ape  good  kinds,  and  varied  In  colour  and  character,  bnt  new 
ones  appear  every  season,  and  sometimes  show  a  marked  advance  on  the 
older  sorts: — Andrew  Hunter,  Apollcn,  Countess  of  Eglinton, Bon  VillageoiB, 
Col.  Long,  The  Bride,  Dr  St  Paul,  John  F.  Eioghoru,  John  M'Pherson,  Ladj 
Coutts  Lindsay,  Molifere,  Mrs  A.  Slurry,  W.  P.  Laird,  Le  Eh^dive,  Slack 
Knight,  Stanstead  Rival,  Souvenir  do  St  Paul,  Georges  Sand. 

64.  The  Phlox,  with  its  modem  improvements,  constitutes  one  of  Phloi 
the  finest  of  hardy  herbaceous  plants.     There  are  two  types — tho 
pyramidalis  or  early-flowering  sorts,  which  appear  to  grow  best  in  the 
northern  districts,  and  the  decussata  or  late-flowering  sorts,  which 

are  taller  and  are  those  most  frequently  grown  in  English  gardens. 

The  early-flowering  phloxes  aie  increased  by  division  of  the 
root  or  by  cuttings  which  may  be  obtained  about  the  middle 
or  end  of  March,  and  strike  readily  under  a  hand  glass.  They 
should  be  grown  in  beds,  and  will  make  good  blooming  plar.ts 
for  the  following  year.  The  older  or  blooming  plants  should  be 
grown  in  beds  of  deep  rich  loamy  soil,  mulched  with  half- rotten 
dung  as  they  como  on  towards  flowering.  They  should  have  abund- 
ance of  water  in  dry  weather.  It  is  not  advisable  to  allow  more 
than  five  stems  to  grow  up  to  flower.  The  varieties  of  this  section 
flower  a  month  or  six  weeks  earlier  than  those  of  the  decussata 
group,  and  are  at  the  height  of  their  bloom  in  Jnly. 

A  few  good  sorts  are — Duchess  of  Athole,  Lady  Napier,  Miss  Robertson,  Pe^ 
fection,  Waverley,  Stella,  Alexandra,  lona,  Marquis,  James  Mitchell,  Elvina, 
James  Neilson,  MissHimter,  Bayard,  Purple  Emperor,  Mauve  Queen. 

The  late-flowering  phloxes  may  be  raised  either  from  cuttings  or 
by  division.  From  cuttings  in  early  spring  vigorous  young  plants 
may  be  obtair.ed  which  flower  well  the  following  season.  By  divi- 
sion of  the  older  plants  into  separate  rooted  portions,  plants  are 
obtained  which  flower  well  the  same  year.  The  latter  require  a 
deeply  trenched  soil,  thoroughly  manured,  aud  should  be  well 
watered  in  dry  weather  ;  indeed,  as  they  grow  up  to  bloom,  manure 
water  may  be  given  judiciously  with  advantage. 

A  good  selection  of  these  are— A.  F.  Barron,  Liervalli,  Lothair,  Rol  dea 
Roaes,  Lucieu  Tisseraiid,  Sladame  la  Comtesse  de  Turenne,  Madame  Domage, 
Menuttii,  Mans.  H.  Low,  Coccinea,  Mrs  Laing,  It^-ve  d'Or,  Marie  Saisson, 
Madame  Thibaut,  Madame  Rcempler,  Gloire  de  >'euill)',  J.  K.  Lord.  La 
Candeur,  Mons.  Malet,  Chanzy,  Queen  of  AVhites. 

65.  The  PinTc  of  the  garden  has  resulted  from  the  cultivation  and 
improvement  of  Dianthus  plumarius.  The  pink  is  a  great  favourita 
with  florists,  those  varieties  being  preferred  which  have  tho  margin 
of  the  petals  entire,  and  which  are  well  marked  in  the  centre  with 
briglit  crimson  or  dark  purple.  Its  grassy  but  glaucous  foliage  is 
much  like  that  of  the  carnation,  but  the  whole  plant  is  smaller,  and 
the  greater  portion  of  the  colouring  of  the  flowers  forms  a  blotch 
near  the  base  of  the  petal,  instead  of  being  laid  on  in  stripes  as  in 
the  carnation,  or  confined  to  the  outer  edge  as  in  the  picotee. 

Pinks  require  a  free  loamy  soil  deeply  trenched,  and  well  enriched 
with  cow  dung.  They  are  readily  increased  by  pipings  (fig.  60,  d), 
taken  off  during  the  flowering  period,  and  planted  in  light  soil 
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nndor  a  hand  light,  or  in  tho  open  gronnd  in  a  shady  situation ; 
thoy  may  bo  planted  an  inch  apart  in  rows  2  or  3  inchts  asunder,  and 
should  bo  pressed  firmly  into  tho  soil.  When  rooted,  which  will 
he  about  August,  they  should  be  planted  4  inches  apart  in  a  nursery 
bed,  where  they  may  remain  till  tne  latter  part  of  September  or  tho 
early  part  of  October.  Tho  chief  attention  required  during  winter 
is  to  press  them  down  firmly  should  thoy  become  lifted  by  frosts,  and 
in  spring  the  ground  should  bo  frequently  stirred  and  kept  frco  from 
weeds.  As  the  flowering  stems  grow  up  they  should  be  supported 
by  sticks,  and  when  the  buds  appear  thi.y  should  be  assisted  to  burst 
regularly  by  tying  a  soft  ligature  round  them.  The  pink  is  also 
raised  from  seeds,  not  only  to  obtain  new  varieties,  but  to  keep  up 
a  race  of  vigorous  growing  sorts.  Tho  seeds  may  bo  sown  in  March 
or  April,  in  pots  in  a  warm  frame,  and  tho  young  plants  may  l>o 

tricked  off  into  boxes  and  sheltered  in  a  cold  frame.  They  should 
6  planted  out  in  tho  early  part  of  tho  summer  in  nursery  beds,  in 
which,  if  they  have  space,  they  may  remain  to  (lower,  or  the  alternate 
ones  may  bo  transplanted  to  a  blooming  bed  in  September  or  tho 
early  part  of  October ;  in  cither  case  they  will  bloom  the  following 
summer.  Tliese  will  grow  in  any  good  garden  soil,  but  tho  richer 
it  is  tho  better. 

There  is  also  a  number  of  vanoties  which  are  useful  for  forcing 
during  the  early  spring  months.  These  are  propagated  from  car)y 
pipings,  and  grown  in  nursery  beds,  being  taken  up  in  October, 
and  potted  in  a  rich  loamy  compost,  and  wintered  in  a  cold  pit  till 
required  for  tho  forcing  house.  Tho  varieties  named  Anne  Boleyn, 
Lady  Blanch,  Lonl  Lyons,  JIrs  Pcttifer,  and  Coccinea  are  good 
useful  forcing  sorts. 

Of  choice  florists'  varlotica  the  number  is  not  very  large.  The  rollowlng 
would  form  a  good  selection  :— Turner's  RiianI,  Dr  Masters,  Dr  Maclean, 
Shirley  lliblieril,  Lord  Kirkaldy,  Oodfrey,  and  Bertram;  Maclean's  Annie, 
Beauty,  John  Ball,  and  New  Criterion;  Atarris's  Excelsior  and  Vesta; 
Kirtland's  Kcv.  O.  Jeans;  Bragg'a  Nonpareil  and  Goliath;  and  Hoopu-'s 
Beauty  ol  Bath. 

66.  Tho  Pnhjauthns is  one  of  the  oldest  of  the  florists'  flowers,  and 
is  no  doubt  an  umbellate  form  of  tho  primrose.  Primula  vulgaris. 
For  some  time  it  has  been  held  in  low  repute,  but  is  now  coming 
into  greater  favour,  and  novelties  arc  being  slowly  produced.  The 
florists'  polyanthus  has  a  golden  margin,  and  is  known  as  the  gold 
laced  polyanthus,  the  iiroperties  being  very  distinctly  laid  down 
and  rigidly  adhered  to.  "The  chief  of  these  are — a  clear  unshaded 
blackish  or  reddish  ground  colour,  an  even  margin  or  lacing  of 
yellow  extending  round  each  segment  and  cutting  through  its 
centre  down  to  Ac  ground  colour,  and  a  yellow  band  surrounding 
tho  tube  of  exactly  tiio  same  hue  as  tho  yellow  of  tho  lacing.  Tho 
plants  are  quite  hardy,  and  grow  best  in  strong  loamy  sou,  toler- 
ably well  enriched  with  dung  and  leaf-mould;  they  should  bo 
planted  about  October.  Plants  for  exhibition  present  a  much 
bettor  appearance  if  kept  during  winter  in  a  cold  well-aired  frame. 
Of  these,  Cheshire  Favourite,  Earl  of  Lincoln,  and  Criterion,  with 
black  grounds,  and  Exile,  Lancer,  and  Sunrise,  with  red  grounds, 
are  amongst  the  best. 

For  tho  flower  borders  what  are  called  fancy  polyantnuses  aro 
adopted.  These  are  best  raised  annually  from  seed,  the  young 
crop  each  year  blooming  in  succession.  The  seed  should  bo  sown  as 
soon  as  ripe,  the  young  plants  being  allowed  to  stand  through  the 
winter  in  the  seed  bed.  In  April  or  Jlay  they  aro  planted  out  in 
a  bed  of  rich  garden  soil,  and  they  will  bloom  abundantly  tho 
following  spring.  A  few  of  the  better  thrum-eyed  sorts  should  be 
allowed  to  ripen  seed ;  the  rest  may  be  thrown  away. 

67.  Tho  PoUnlilla,  as  a  specialty,  is  a  flower  of  modem  times. 
Tho  doublc-flowcred  varieties  are  especially  remarkable  for  their 
ornamental  qualities.  A  soil  of  a  good  loamy  staple,  enriched  with 
Totteu  dung,  will  grow  the  potentilla  to  perfection.  "They  may  be  in- 
creased, though  not  very  freely,  by  parting  them  into  as  many  pieces 
as  there  aro  crowns,  tho  side  growths  being  those  which  can  usually 
be  thus  separated.  This  may  be  done  in  autumn  or  spring,  and  the 
plants  will  generally  bloom  tho  following  season.  Tho  plants  like  an 
open  situation,  and  are  well  suited  for  filling  a  small  or  moderate- 
8i2cd  bed,  as  the  foliage  is  of  a  neat  and  pleasing  character  when  the 
plants  aro  not  in  bloom. 

Tho  following  are  good  named  sorts:— Chromatella,  lo  Vdsuve,  Louis  Van 
Houtte,  Meteor,  Fluton,  Vulcan,  Lo  Dante,  Mars,  Nigra,  Camfl^on, 
F^nclon,  Etna. 

68.  Tho  Double  Primrose  ia  closely  allied  to  the  polyanthus. 
There  aro  some  very  handsome  varieties  grown,  as  tho  crimson, 
white,  yellow,  purple,  blue,  and  others.  'These  all  succeed  under 
the  treatment  given  to  tho  choicer  kinds  of  polyanthus  (par.  68). 

69.  Tho  Pyrelhrum  is  quite  a  modern  garden  flower,  extremely 
nsefiil  as  blooming  in  the  early  summer  mouths,  and  remarkable  for 
its  neat  habit  and  tho  great  variety  of  character  and  colour  which  it 
presents.  Tho  typo  forms  arc  the  P.  roseum  and  P.  carneum  of 
botanists,  hardy  perennials,  with  finely  cut  leaves,  and  large  flower- 
heads,  liaving  in  the  one  case  a  ray  of  deep  rose-coloured  and  in  the 
other  of  flesh-coloured  ligulate  florets  surrounding  tho  centre  or 
disk.  They  bloom  during  the  months  of  May  and  Juno,  as  well  as 
later  on,  and  are  always  most  welcome  ornaments  for  tho  flower 
borders,  and  useful  for  cutting  for  decorative  purooses. 


'  The  pyrcthrum  grows  best  in  soil  of  a  loamy  texture  ;  this  should 
be  well  manured  and  deeply  trenched  up  before  planting,  and  should 
be  mulched  in  the  Bpiiiig  by  a  surface  dressing  of  half-decayed 
manure.  The  plants  may  be  increased  by  division,  the  side  shoots 
being  taken  ofl^  early  in  autumn  with  a  portion  of  roots  attached. 
They  may  be  placed  either  in  separate  beds  or  in  the  mixed  tlowei 
border  as  may  be  required.  In  beds  they  can  be  supplemented  as 
tho  season  passes  on  by  the  intermixture  of  later-blooming  subjccta, 
such  as  gladioli.  Slugs  aro  often  destructive  to  the  young  shoots. 
Seeds  should  be  Bown  in  spring  In  a  cold  frame,  and  the  young 
plants  should  be  put  out  into  beds  when  largo  enough,  and  should 
flower  tho  following  May. 

The  following  will  make  a  useful  selection  of  »orl«:— Aurora,  Bon.imy, 
Buule  de  Nclge,  Brilliant,  carniinatum  plenum,  Chiirles  Ballet,  dellcatunt, 
Emile  Lcmolne,  floribundum  plenum,  Oloire  d'ltillc,  Hcrmaou  Stengcr, 
Iveryannm,  La  Vestale,  Lo  Danto,  Madame  Billiard,  Mlnorva,  Ne  plus  ultra 
PrUice  cl  Wales,  Solfaterre,  Titiens. 

70.  The  Ranunculus  (K.  nsioticus),  a  native  of  the  Levant,  is  one  of 
tho  older  florists'  flowers,  which  has  sported  into  numberless  varieties, 
but  was  formerly  held  in  much  greater  esteem  than  it  is  at  the  pre- 
sent time.  According  to  the  canons  of  the  florists,  the  flowers,  to 
Ijo  perfect,  should  bo  of  the  form  of  two-thirds  of  a  ball,  the  outline 
forming  a  perfect  circle,  with  the  centre  close,  the  netals  smooth- 
edged,  the  colour  dense,  and  tho  marking  uniform. 

Tlio  ranunculus  requires  a  strong  and  moist  soil,  with  a  fourth  of 
rotten  dung.  The  soil  should  bo  from  18  inches  to  2  feet  deep,  and  at 
about  6  inclies  below  tho  surface  there  should  be  placed  a  stratum  6 
or  8  inches  thick  of  two-year-old  rotten  cow  dung,  mixed  with  earth, 
tho  earth  above  this  stratum,  where  tho  roots  aro  to  bo  placed,  being 
perfectly  free  from  fresh  dung.  The  tubers  are  planted  in  rows  £  ' 
or  6  inches  apart,  and  3  or  4  inches  separate  in  the  rows,  the  turban" 
sorts  in  October,  the  more  choice  varieties  in  February.  Thej 
should  be  so  close  that  the  foliage  may  cover  the  surface  of  tho  bed. 
The  autumn-planted  roots  must  be  sheltered  from  frost  by  old  tan 
or  sifted  coal  aslics.  The  plants  when  in  flower  should  be  covered 
with  an  awning ;  when  the  leaves  wither,  tho  roots  are  to  be  taken 
up,  dried,  and  stored.  The  ranunculus  ia  readily  propagated  from 
seed  obtained  from  semi-double  sorts,  which  are  often  of  themselves 
very  beautiful  flowers.  It  is  generally  sown  in  boxes  in  autumn  or 
sprin".  Tlie  young  plants  thus  raised  flower  often  in  tho  second, 
and  always  in  the  third  year. 

The  turban  varieties,  which  are  very  showy  for  the  ooraers,  arc 
of  a  few  positive  colours,  as  scarlet,  yellow,  brown,  carmine,  and 
white.  The  florists'  varieties  have  been  bred  from  the  Persian  type, 
which  is  more  delicate. 

Tho  following  sorts  may  bo  taken  as  the  foundation  of  a  collecHon  :- 
Apollo,  Kliza,  Marquis  of  Hertford,  Helena,  Interestor,  Sincerity,  Garibaldi 
Enchanter,  Flaminius,  Coronation,  JStrcphon,  Mclauchihon. 

71.  The  Tulip  (Tulipa  Gesneriana)  is  a  native  of  the  East,  whence  TuL'p 
it  was  introduced  into  Europe  about   the  middle  of  the  16th  cen- 
tury.    About  the  year  1635  its  culture  was  very  engrossing  ;  and, 
indeed,  the  rage  for  possessing  rare  sorts  had  become  so  great  in 
Holland  as  to  give  rise  to  a  strange  species  of  gambling,  known 

to  the  collectors  of  literary  and  scientihc  anecdotes  by  the  name  of 
Tulipo-mania,  At  present,  though  not  to  be  met  with  in  every 
garden,  tho  finer  tulips  have  yet  some  ardent  cultivators,  while  cer- 
tain varieties,  as  the  early  Due  Van  Thol  and  its  allies,  and  the 
double  tulips  of  tho  Tournesol  type,  are  much  used  for  general 
garden  decoration,  and  for  forcing.  The  latter,  however,  spring 
from  other  species  of  the  genus. 

The  florists'  varieties  of  tulips,  which  have  sprung  from  Tulipa 
Gesneriana,  are  arranged  in  separate  classes  named  birarres, 
bybloemens,  and  roses,  according  to  their  colour  and  marking. 
Tulips  aro  rea<lily  raised  from  seeds,  and  tho  seedlings  when  they 
first  flower  are  of  one  colour, — that  is,  they  are  self-coloured.  Judged 
by  the  florists'  rules,  they  are  either  good  or  bad  in  form,  and  pure 
or  stained  (white  or  yellow)  at  tho  base  ;  the  badly  formed  and 
stained,  (lowers  arc  thrown  away,  while  the  good  and  pure  are  grown 
on,  these  being  known  as  "breeder"  tulips.  The  breeder  bulbs 
and  their  offsets  may  grow  on  for  years  producing  only  self-coloured 
flowers,  but  after  a  time,  which  is  varied  and  indelinite,  some  of 
the  progeny  "break,"  that  is,  produce  flowci-s  with  the  variegation 
which  is  so  much  priced.  The  flower  is  then  said  to  be  "rectified"; 
It  is  a  biMrrc  when  it  has  a  yellow  ground  marked  with  purple  oi 
red,  a  bijllameti  when  it  has  a  white  ground  marked  with  violet 
or  purple,  or  a  rose  when  it  has  a  white  ground  marked  with  rose 
colour.  One  of  the  most  important  of  the  properties  of  a  fine  florists' 
tulip  is  that  tho  cup  slioulct  form,  when  expanded,  from  half  to  a 
third  of  a  hollow  ball,  tho  divisions  of  tho  iierianth  being  six  in 
number,  broad  at  the  ends,  and  smooth  at  tne  edges,  so  that  tho 
divisions  may  scarcely  show  an  indenture.  Another  is  that  the 
ground  colour  should  be  clear  and  distinct,  whether  white  or  yellow. 
The  least  stain  at  the  base  of  the  flower,  technically  called  the 
"bottom,"  would  render  a  tulip  comparatively  valueless.  What 
aro  called  feathered  flowers  are  those  which  have  an  even  close 
feathering,  forming  an  unbroken  edging  of  colour  all  ro  ind,  flomed 
flowers  being  those  which  have  abeam  crboid  mark  down  the  centre, 
not  reaching  to  the  bottom  of  the  cui>.     Some  flowers  are  both 
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feathered  and  flamed,  and  in  all  cases  the  colour  must  be  uniformly 
distributed. 

Tulips  are  usually  grown  in  beds,  which  should  be  made  up,  to 
the  depth  of  about  2  feet,  with  a  rich  compost  of  about  four  parts 
loam  to  one  of  leaf-mould  and  one  of  thoroughly  decomposed  man- 
ure, which  should  have  been  well  mixed  some  time  before  required 
for  use.  The  bottom  of  the  bed  must  be  thoroughly  drained,  and  so 
arranged  that  the  water  may  not  only  soak  dowu  to  the  bottom,  but 
find  egress  there.  New  soil  is  not  required  every  year,  but  it  should 
bo  deeply  turned  up  and  laid  in  ridges,  and  every  third  year  it  should 
be  renewed  to  about  a  foot  in  depth,  and  the  new  soil  well  mixed 
with  the  old.  The  bed  should  be  in  an  open  but  sheltered  posi- 
tion, and  should  be  got  ready  in  September  or  early  in  October, 
thp  bulbs  being  planted  in  October  or  early  in  November,  6  inches 
I  part  and  3  or  4  inches  deep.  The  bed  should  bo  4  feet  wide — 
Bu]'i:ient  to  take  seven  rpws  of  bulbs,  a  little  river  sand  being  placed 
e^b^ut  each.  An  awuing  should  be  placed  over  the  bed  when  the 
bi.ds  show  colour,  in  order  to  lengthen  the  duration  of  the  flowers, 
and  removed  when  the  flowers  fade.  After  the  flowers  have  fallen, 
the  seed-vessels  are  broken  off  close  by  the  stem,  to  prevent  the  plant 
from  exhausting  itself  in  perfecting  seed,  and  to  direct  ita  energies 
to  the  forming  of  the  new  bulb,  and  when  the  leaves  and  stalks  turn 
brown  the  bulbs  are  taken  up  and  laid  out  for  a  few  days  in  a 
cool  airy  place,  when  they  should  bo  stored  in  drawers  till  planting 
time,  being  occasionally  examined  in  case  any  of  them  decay. 

Tulips  are  readily  propagated  by  ofl'sets,  which  are  taken  off  from 
the  parent  bulbs,  and  nursed  in  separate  beds  till  they  be  full 
grown.  New  varieties  are  raised  from  seed,  and  are  from  five  to 
seven  years  old  before  they  flower. 

The  following  ore  a  good  selection  of  show  tulips  :— 

Bizarrea. — Feathered :  Demosthenes,  Sir  Joseph  Paxton,  Oaribaldl,  Ccm- 
maivJer,  Sulphur,  George  Hayward.  Flamfd:  Excelsior,  Dr  Hardy,  Sorpasa 
Polyphemus,  Masterpiece,  AJax,  William  Lea. 

BijblteTaens.— Feathered:  William  Bentley,  Friar  Tuck,  David  Jackson, 
Bessie,  Mrs  Cooper,  Talisman.  Flamed:  Duchess  of  Sutherland,  Klmhus, 
Talisman,  Bacchus.  Adonis,  Carbuncle, 

Roses.— Feathered:  Charmer.  Industry,  Nanny  Gibson,  Lady  Wilton,  ^frs 
Lea.  Madame  St  Arnaud  Flamed:  Annie  Macgregor,  Lady  Sefton,  Mrs 
Barlow,  Sarah  Headiy,  Adair.  Trioniphe  Royale. 

For  decorative'purposes,  as  forcing  and  spring  bedding,  the  following  are 
some  of  the  best  sorts  crou-n:— 

Singles — Canary  Bird,  Couleur  Cardinal,  Couronne  Pourpre,  Due  Van 
Thol,  Duchesse  de  Parma.  Keizerskroon,  Proserpine,  Rol  P^pin,  Bride  of 
Haarlem,  Pottebakker,  White  Pottebakker,  Thomas  Moore,  Vermilion 
BrlUant,  Yellow  Prince. 

Doubles. — Couronne  des  Roses,  Duke  of  York,  Gloria  Solis,  Imperator 
Rubrorum,  l^Iariago  de  ma  FlUe,  Overtvlnnar,  Rex  Rubrorum,  Toumesol, 
Yellow  Toumesol,  LaCandeur 

Hwdy         72.  Hari>y  Thees  and  Srinrus. — Much  of  the  beauty  of  the 
trees  and  pleasure  garden  depends  upon  the  proper  selection  and  disposition  of 
§hrubs.     ornamental  treesand  shrubs.     It  is  to  bo  regretted  thatthis  depart- 
ment of  the  garden  is  often  greatly  neglected,  and  the  many  omii- 
mental  subjects  introduced  during  the  bst  half  century  are  too 
frequently  overlooked  by  planters  and  garden  artistes.      We  can 
only  afford  space  here  for  lists  of  eoine  of  the  better  and  more  useful 
and  ornamental  trees  and  shrubs,  old  and  new,  supplemented  by  a 
brief  notice  of  the  rhododendron  and  its  congeners,  and  of  the  rose. 
The  foilowiug  list,  which  is  not  exhaustive,  furnishes  material 
from  which  a  eelectiou  may  be  made  to  buit  various  soils  and  Bitua- 
tiona.     The  shrubs  marked*  are  climbers. 


ffardi/ 

Abella. 

Acer— Maple. 

^scnlus— Horee-Chestnut. 

Amelanchler. 

Ampelopsia.* 

AraygdalopsU. 

Aralia. 

Aristolochia.* 

Bcrberis — Berberry. 

Bignonla  '—Trumpet  Flower. 

Calophaca. 

Calycanthus — Carolina  Allspice. 

Caragana. 

Cerasus— Cherry. 

ChlmonanthuB. 

Clematis.* 

Colutea — Bladder  Senna. 

Comus— Dogwood. 

Cotoneaster. 

Cratffigua— Thorn. 

Cydouia — Japan  Quince. 

Cytisus— Broom,  &c. 

Daphne. 

Deutzia. 

Kdward&la. 

Eloea^jDua. 

Euonynius— Spindle  Tree. 

Forsyth  la.* 

Fremontla. 

Genista. 


Dc^duoxis  Shrubs. 


Halesia— Snowdrop  Tree. 

Hamamelis — Wych  Hazel. 

Hibiscus— Alt hffi a  frutex,  Ac 

Hippophae — Sea  Buckthorn. 

Hypericum— St  John's  Wort. 

Jasminum* — Jasmine. 

Kerria. 

Lau  rus —  Lau  rel. 

Li  gu  strum— Privet. 

Lonlcera  ■—Honeysuckle 

Lycium.* 

Magnolia. 

Meni.permom  *— Moonseed. 

Periploca.' 

Philadelphus — Mock  Orange. 

Rhus— Wig  Tree,  Ac. 

Ribes— Flowering  Currant. 

Roblnia— Rose  Acacia,  &c. 

Rosa — Rose, 

Rubua  "—Bramble. 

Spartium— Spanish  Broom. 

Spinca. 

Staphyla?a— Bladder-Nut. 

Syniphoricarpus — Snowberry. 

Syringa — Lilac. 

Ta  m  ari  X — Tarn  an  sk. 

Viburnum  — Guelders  Ro83,  Ac 

Vitis— Vine. 

"Welgela. 


Akebia,* 

Arbutus. 

Aucuba— Japan  LaareL 

Azara. 

Bambusa— Bamboo. 

Berberidopsis.* 

Bcrberis —Berberry. 

Buddleia. 

Bupleurura. 

Buxus — Box. 

CcanothuB. 

CeraauB— Cherry -Laurel,  &c. 

Cistus — SuD-Rose, 

Cotoneaster. 

C  ra  tit  gua  —Thorn. 

Daphne. 

Desfontainea. 

Erica- Heath. 

Fscallouia. 

Euonymus. 

Fablana. 

Fatsia  (Aralia). 

Garry  a. 

Griselinia, 

Hedera* — Ivy. 


Acer- iiaplc 

^sculu3— Horse-Che-tnut. 

Ailantus — Tree  ot  Heaveu. 

Alnus  -  Alder. 

AmygdaJus— Almobd- 

Betula  -Birch 

Carpinus- Uornbeam. 

Carya— Hickory. 

Caatanea    Chestnut 

Cntalpa. 

Celtis— Nettle  Tree. 

Cerasus— Cherry 

Cercls— Judaa  Tree. 

Cotoneastei'. 

Cratxg  us— Thorn 

Diospyrus. 

FaguB— Beoc*i 

Fraxinua  —Ash. 

Oln::;;o— Maidenhair  Tree. 

Glcditschia— Honey  Locust. 

Gymnocladus    Kentucky  Coffee  Tree. 

J-.iglans— \Valiiut. 

^olreuterla. 


Hardy  Dcculuous  Trees. 

I  Laburnum. 
Larix— Larch. 
J  Llrlodendron — Tallp. 
.  Magnolia. 
Morus — -Mulberry. 
Negundo  —Box-Elder. 
Oatrya- Hop  Hornbeam. 
Paulownia. 
(Planera. 
Platanus — Plane. 
PopulUB — Poplar. 
Ptelcx— Hop  Tree. 
PyruB— Pear,  &c. 
Quercus — Oak, 
Rhu3— Sumach, 
Robinia— Locust  Tree. 
Salix -Willow. 
Sophora. 

Taxodium— Deciduous  Cyproas. 
TUla— Ume. 
Vim  ns— Elm. 
VlrgUia. 
Xantbocoraa. 


Abies — Silver  fir. 
Araucarla— ChlU  Plna. 
Arbutus—Strawberry  Tr*.e 
iJlota— Arbor  Vita. 
Buxus— Box, 
C«drus— Pedar 
Ceplialotnxi   . 
Crynionicna  -Japan  Cedar. 
CuprcBsua-  ■  ypresa. 
Ilex— Holly 
Junlperus-  Juofper. 
lAuni»— Baj  LauroL 


Sardy  Evergreen  Trees. 
Llbocedrus. 


NiagnoUa. 

■plcca— Spruce  Fir 

PinuB— Pine. 

Quercus- Oak, 

Rotlnospora. 

ScJadopitys— rmbrella  Hna. 

Seqnoia  (Welllagtoula), 

T  as  u  a— Yew. 

Thutopsls. 

Thuya— Arbor  Vlt» 

Tauga. 


Hardy  Evergreen  Shrubs. 

Hypericum— St  John's  Wort. 
Hex— Holly. 
Jasminum  * — Jasmine. 

Kadsura.* 

Lardlzabala.* 

Laurus — Sweet  Bay. 

Ligustrum— Privet. 

Lonicera  *— HoneysuciJe. 

Magnolia. 

Osmanthua. 

Pernettya. 

Phillyrea. 

Photinia. 

Retiuispora.* 

Rhamnus— Alatemns. 

Rhododendron— Roee-Bay. 

Rosa  " — Rose. 

Ruscus. 

Skimmia. 

Smilax." 

Stauutonla.* 

Ulex— I'urze. 

Viburnum- Lanrustlnus. 

Vinca— Periwinkle. 

Yucca— Adam'a  Needle. 

73.  Tlie  Jthododcndron. — In  places  where  the  soil  is  Buitablo,  the  TlhoJti*' 
rhododendron,  on  account  of  ita  flowering  qualities,  is  fast  taking  dendroii 
the  |»lace  of  the  laurel  in  the  mixed  shrubbery.     This  plant,  with 

its  associates  the  a7:alea,  kalmia,  androraeda,  and  the  likf,  requires, 
generally  speaking,  a  peaty  soil,  and  a  cool,  rather  moist  situation; 
but,  though  a  peaty  soil  is*  preferable,  especially  for  the  choice  kinds^ 
it  is  not  essential.  "NVhcn,  however,  the  soil  is  loamy,  it  must  have 
incorporated  with  tt  a  liberal  portion  of  leaf-mould  and  decayed 
I  manure,  cow  dung  being  preftuable,  and,  if  at  all  heavy,  some  clean 
I  road  grit.  The  plants  do  not  thrive  in  soil  which  contains  cal- 
careous matter. 

These  subjects,  in  view  of  the  source  of  most  of  the  originals,  ai^a 
commonly  called  American  plants  ;  and  a  separate  plot  (called  tha 
American  gardon)  is  often  set  apart  for  them.  For  snch  a  plot  the 
cata-vbiense  type  of  rhododendron  is  preferable,  being  hardier, 
producing  better  foliage,  and  comprising  many  of  the  6nest  flower- 
ing sorts.  SOch  Tarietiea  as  Sir  Thomas  Sebright,  Old  Port,  llrs 
Heneage,  Michael  "Waterer,  H.  "\V.  Sar^'ent,  Alexander  Danccf, 
Brayanum,  Scipio,  Everestianum,  Minnie,  Jtrs  John  Glutton,  J. 
Mershall  Brooks,  Sigismund  Rucker,  Mrs  Milner,  and  fastuosum 
flore-pleno,  may  be  counted  on  as  sterling  sorts,  which  will 
always  give  satisfaction.  The  varieties  of  Azalea,  though  de- 
ciduous m  habit,  are  desirable  on  account  of  their  brilliant  and 
efl'ective  colours,  and  with  them  may  be  associated  such  subjects  as 
Andromeda,  Cassandra,  Leucothoe,  Dabeocia,  Daphne  Cneorum,  the 
hardy  Heaths,  Gaultheria,  Kolmia,  Ledum,  Pernettya,  Rhodora, 
Vocrinium,  and  Zenobia. 

74.  The  Rose. — The  rose  is  so  universal  a  favotuite  that  somo  por- 
tion of  the  garden  must  necessarily  be  devoted  to  it,  if  the  situation 
be  at  all  favourable.  Kosos  \vill  not,  however,  thrive  in  the  vicinity  of 
largetowns,  since  they  require^a  pure  air,  and  do  not  endure  a  smoky 
atmosphere.  The  best  soil  for  them  is  a  deep  rich  strong  loam  free 
from  stagnant  moisture.  Very  light  sandy  or  gravelly  soils,  or  soils 
which  are  clayey  and  badly  drained,  are  not  suitable,  and  both  mtist 
be  greatly  improved  if  rose-growing  on  them  ia  attempted.  Li^bt 
soils  woiUd  be  improved  by  a  dressing  of  strong  loam  in  conjuncti.m 
with  cow  dung  or  nightsoil ;  the  latter,  provided  it  is  properly  pre- 
pared and  not  too  fresh,  is  indeed  the  very  best  manure  for  roses  la 
all  out  soils  which  are  naturally  very  rich.  Heavy  soils  arc  improved 
by  adding  burned  earth  or  gritty  refuse,  with  stable  manure  ccd 
leaf-moula  or  cocoa-fibro  refuse  ;  and  damp  soils  mu£it  necessarily  b«t 
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Jraincd.  Roses  reriuiio  a  constant  annual  supply  of  manure,  and, 
if  this  is  given  as  a  mulching  in  autumn,  it  serves  to  protect  their 
roots  through  the  winter.  They  also  require  liberal  supplies  of  water 
during  the  growing  season,  and  especially  to  bo  Kept  clear  of 
aphides  and  other  insect  pests,  which  may  be  done  by  dusting  them 
with  pnuff  while  moist,  and  washing  it  off  with  the  syringe  next  day, 
or  by  syringing  with  dilute  tobacco  water  or  some  of  the  many  in- 
Bccticides  now  provided  to  facilitate  this  rather  troublesome  task. 

Some  growers  prefer  roses  grown  on  their  own  roots,  some  on 
the  Mauctti,  and  others  on  the  brier  stock.  There  is  this  to  bo  said 
in  favour  of  their  own  roots  that,  if  the  tops  are  killed  down  by 
accident  or  by  severe  weather,  the  roots  will  usually  throw  up  new 
shoots  true  to  their  kind,  which  cannot  bo  looked  for  if  they  are 
worked,  though  it  is  sometimes  recommended  to  plant  deep  iri  order 
that  the  rose  itself  may  learn  to  do  without  its  foster  parent  the 
stock.  Too  often,  however,  in  the  case  of  persons  unfamiliar  with 
roses,  the  choice  rose  dies,  and  the  stock  usurps  its  place. 

An  open  situation,  not  shaded,  but  sheltered  from  strong  winds,  is 
■what  the  rose  prefers.  October  and  November  are  the  best  months 
for  planting  the  hardy  kinds.  The  tender  -varieties  are  better  laid  in 
in  a  sheltered  place,  and  the  planting  deferred  till  March  or  April. 
In  regard  to  pruning,  roses  vary  considerably,  some  requiring  close 
cutting  and  others  only  thinning  out ;  some  again  may  bo  safely 
pruned  in  autumn,  and  others  are  better  left  till  spring.  Instruc- 
tions on  this  point  as  to  the  several  groUDS  of  varieties  will  be 
fot.nd  in  most  rose  catalogues. 

Whore  dwarf  beds  of  roses  arc  required,  a  good  plan  is  to  peg 
down  to  within  about  6  inches  from  the  ground  the  strong  one  year 
old  shoots  from  the  root.  In  due  time  blooming  shoots  break  out 
from  nearly  every  eye,  and  masses  of  flowers  are  secured,  while 
strong  young  shoots  are  thrown  up  from  the  centre,  the  plant 
be;  ng  on  its  own  roots.  Before  winter  sets  in  the  old  shoots  which 
Imvo  thus  flowered  and  exhausted  themselves  are  cut  away,  and 
three  or  four  or  more  of  the  strongest  and  best  ripened  young  shoots 
ore  reserved  for  pegging  down  the  following  season,  which  should  bo 
done  about  February.  In  the  meantime,  after  the  pruning  has  been 
effected,  plenty  of  good  manure  should  have  been  dug  in  about  the 
roots.  Thus  treated,  the  plants  never  fail  to  produce  plenty  of 
strong  wood  for  pegging  down  eac''     "oceeding  season. 

I  75.  Beddino  Tlants. — This  term  is  cniefly  applied  to  those 
rammer-flowering  plants,  such  as  pelargoniums,  petunias,  dwarf 
lobelias,  verbenas,  &c. ,  which  arc  employed  in  masses  for  filling  the 
beds  of  a  geometrical  parterre.  Of  late  years,  however,  more  atten- 
tion has  been  bestowed  on  arrangements  of  brUliant  flowering  plants 
with  those  of  fine  foliage,  and  the  massing  also  of  hardy  early- 
blooming  plants  in  parterre  fosluon  has  been  very  greatly  extended. 
Bedding  plants  thrive  best  in  maiden  soil,  and  therefore  the  beds 
should  bo  occasionally  wholly  or  partly  renovated  with  fresh  earth. 
A  light  loam,  liberally  manured  with  thoroughly  rotten  dung  from 
an  old  hotbed  or  thoroughly  decomposed  cow  droppings  and  leaf- 
mould,  forms  the  best  kind  of  compost,  but  in  the  case  of  free- 
growing  plants,  like  pelargoniums,  over-richness  must  bo  avoided. 

76.  Hjirixg  Bedding.  — For  this  description  of  bedding,  hardy  plants 
only  must  be  used ;  but  even  then  the  choice  is  tolerably  extensive. 
For  example,  there  are  the  Alyssums,  of  which  A.  saxatile  and 
A.  gcmonenso  are  in  cultivation;  Antennaria  tomentosa;  Arabia 
albida;  Aubrietias,  of  which  tho  best  sorts  are  A.  Campbellioe  and- 
A.  grandiflora ;  the  double  Bellis  perennis  or  Daisy ;  the  Wallflowers, 
including  Cheiranthus  Cheiri  (the  Common  Wallflower),  0.  alpina, 
ind  C.  Jlarshallii ;  Hepaticas,  the  principal  of  which  are  the  varieties 
\-(  H.  triloba,  and  the  blue  H.  angulosa;  Iberis  or  Candytuft;  Litho- 
ipermum  fruticosum  ;  llyosotis  or  Forget-me-not,  including  M. 
aipestris,  M.  dissitiflora,  SI.  azorica,  and  M.  sylvestris;  Phloxes,  like 
P.  subulata,  with  its  varieties  setacca,  Nelsoni,  nivalis  ;  the  single- 
fl«  werod  varieties  of  the  Primrose,  Primula  vulgaris ;  Pyrethrum  Par- 
thcniiim  aurouni,  called  Goldeu  Feather;  Sempeivi\-um  calcareum; 
the  pink-flowered  Silene  pendula  ;  self-coloured  varieties  of  the 
Pansy,  V.  tricolor,  and  of  V.  lutea  and  V.  cornuta,  as  well  as  some 
recent  hybrids.  Besides  these  there  are  tho  various  spring-flowering 
bulbs,  such  as  tho  varieties  of  Ilyaciu thus,  Tulipa,  Narcissus,  Fritil- 
laria,  Muscari  or  Grano  Hyacinth,  Crocus.  Scilla,  and  Galanthus  or 
Snowdrop. 

77.  Summer  Scddmr/.—Time  is  great  variety  amongst  the  plants 
which  are  used  for  bedding  out  in  the  garden  during  the  summer 
months,  but  wo  can  note  ouly  some  of  the  most  important  of  them. 
Amongst  thera  aro  the  Agcratuins,  the  old  tall-growing  sorts  of 
which  navo  been  superseded  by  dwarfer  varieties,  as  Imperial  Dwarf 
and  Swaulcy  Bluo  ;  Altcrnanther.is,  tho  principal  of  which  are  A. 
amoena,  amoena  spectabilis,  mngnifica,  paronychioides  major  aurea, 
ondamabilis  ;  .Myssum  maritimum  variegatum  ;  some  of  the  named 
varieties  of  Antirrhiunm  majus,  especially  the  dwarf  varieties ; 
Arundo  Donax  varicgata  ;  Begonias  ;  Calceolarias  ;  Cannas  ;  Cen- 
taurea  ragusina  ;  Clematises,  of  which  tho  hybrids  of  tho  Jackmanni 
type  aro  best ;  Dahlia  variabilis,  and  the  single-flowered  forms  of 
D.  coccinca ;  Echeverias,  of  which  E.  sccunda  and  E.  metallica 
ar)much  employed;  Ga^anias;  Uoliotropiumpenivianum;  Ircsine; 


the  Lantanas;  Lobelias;  Mesembrynnthemum  cordifolium  variega- 
tum ;  Pelargoniums,  of  which  the  various  classes  of  zonal  or  bedding 
varieties  are  unapproachable  for  effect  and  general  utility;  Petunias; 
Phloxes;  I'olemonium  ccerulcura  variegatum;  Pyrethrum  Parthe- 
nium  aureum,  especially  useful  as  an  edging  to  define  tho  outline 
of  beds  upon  grass  ;  Tropa:olums,  especially  some  of  the  varieties 
of  T.  Lobbianum  ;  and  Verbenas,  tne  offspring  of  Twecdieana, 
chamiediifolia,  and  others.  Few  bulbs  come  into  tho  summer 
flower  gardens,  but  amongst  those  which  should  always  be  well  re- 
presented are  the  Gladiolus,  tho  Lilium,  and  tho  Tigridia. 

78.  SuUropicalBcdding. — Afewyearsago  the  late  Mr  John  Gib-son, 
then  superintendent  of  Battersea  Park,  introduced  the  style  of  plant- 
ing known  as  subtropical  gardening,  from  the  use  that  is  made  oi 
subtropical  plants.  In  the  climate  of  London  and  the  south  and 
west  of  England  this  new  feature  proved  very  successful,  but  less  so 
in  tho  nortli  of  England  and  in  Scotland,  except  in  verj-  favoured 
localities.  These  subtropical  materials  may  be  used  either  in  masses 
of  one  kind,  or  in  groups  arranged  for  contrast,  or  as  tho  centres 
of  groups  of  less  imposing  or  of  dwarfer-floweiing  subjects ;  or  they 
may  be  planted  as  single  s|>ecimens  in  appropriate  open  spaces,  in 
recesses,  or  as  distant  striking  objects  terminating  a  vista.  Some 
of  the  finest  of  these  plants  of  bold  and  striking  habit  are  found  in 
tko  Aralia  orFatsia,  the  Wigandia,  tho  Montagna;a,  tho  Uhdea,  and 
the  Ferdinanda;  Aralia  japonica  and  papyrifera  are  very  fine,  and 
so  are  Wigandia  caracasana  and  Vigieri,  Montognjea  heracleifolia 
(also  known  as  Polymnia  grandis),  Uhdea  bipinnatifida,  and  Ferdi- 
nanda cminens.  Many  palms,  some  tree  ferns,  and  the  noblo 
JIusas,  especially  Musa  Ensete,  do  fairly  well  in  sheltered  situations. 
The  Cannas  afford  great  variety  of  size,  form,  and  colour.  The  dif- 
ferent forms  of  Eicinus,  which  are  of  the  bolder  type  of  subjects, 
the  more  elegant  Arundo  Donax  and  its  variegated  variety,  and  the 
very  graceful  Arundo  conspicua  may  also  be  named.  Arundinaria 
falcata  and  other  Bamboos,  if  grown  in  large  pots  or  tubs  and 
plunged  in  shady  sheltered  places  during  summer,  give  a  striking 
tropical  effect;  and  in  warm  situations  some  of  these  may  be  intro- 
duced as  permanent  plants.  Of  lesser  subjects  Centaurea  ragusina 
and  gymnocarpa,  Erythrinas,  Funkias,  Gunnera  scabra,  and  some 
of  the  Solnnums,  as  S.  marginatum  and  robustum,  are  all  useful 
and  effective  ;  and  many  others  might  be  added 

79.  Carpet  Bedding  or  MosaicuUurc  consists  in  covering  the  surface 
of  a  bed,  or  a  series  of  beds  forming  a  design,  with  close  low-growing 
plants,  in  which  certain  figures  are  brought  out  by  means  ol  plan's 
of  a  different  habit  or  having  different-coloured  leaves.  Sometimes, 
in  addition  to  the  carpet  or  ground  colour,  individual  plants  of 
larger  size  and  handsome  appearance. are  dotted  symmetrically  over 
the  beds,  an  arrangement  which  is  very  telling.  Some  of  the  best 
plants  for  carpeting  the  surface  of  the  beds  are — Antennaria  tomen- 
tosa, white;  Sedum  corsicum  and  glaucuni,  grey;  and  Sedum 
Lydium,  Mentha  Pulegium  gibraltaricum,  and  Hemiaria  glabra, 
green.  The  Alternantheras,  Amaranthuses,  Iresines,  and  Coleuses 
lurnish  high  and  warm  colours;  while  Pyrethrum  Parthenium 
aureum  yields  greenish  yellow;  Mesembryanthemum  cordifolium 
variegatum,  creamy  yellow;  Centaureas  and  others,  white  ;  and  the 
succulent  Echeverias  and  Sempervivums,  elaucous  rosettes,  which 
last  add  much  to  the  general  effect.  • 

80.  Greenhouse  Plants. — These  are  plants  requiring  the  shelter 
of  a  glass  house,  provided  with  a  moderate  degree  of  heat,  of  which 
35°  Fahr.  may  be  taken  as  the  minimum.  The  house  should  bo 
opened  for  ventilation  in  all  mild  weather  in  winter,  and  daily 
throughout  the  rest  of  tho  year. 

The  following  is  a  select  list  of  miscellaneous  decorative  plants 
in  addition  to  special  subjects  which  will  be  noticed  separately: — 

Abutilon  Boule  de  Neige  has  pure  white  drooping  bell-shaped  flowers. 

Acacias  are  remarkably  profuse-flowering  plants  with  yellow  flowers.  A. 
amiata  and  A.  Dnunmondii  are  flowerinR  bushes  ;  A.  lophantlia  has  ample 
fcm-liko  leaves;  A.  Riceana  has  pale  yellow  floweiB  In  early  spring,  ana  is 
well  suited  for  training  up  rafters  or  pillars. 

Adenandra  fragrans  produces  highly  fr»--;rant  pink  star-shaped  flowers  in 
Slay  and  June. 

Agapanthus  is  very  ornamental  and  easily  grown,  A.  umbellutus  havinf;  a 
large  umbel  of  pole  blue  flowers,  and  A.  unibellatus  albiflorua  white  flowers. 

Aphelexis  embraces  various  species  of  close-growing  plants,  half  procum- 
bent in  habit,  producing  handsome  purplish-crimson  and  rosy-pink  everlast- 
ing flowers  freely  on  tho  points  of  the  shoots  In  ilay  and  June. 

Aralias  have  large  palmate  leaves. 

Araucaria  cxcelsa  lias  regularly  spreading  branches  rcsomblir.g  gigantic 
ostrich  feathers. 

Begonias.  Tho  new  tuberous-rooted  hybrids  are  very  showy,  and  continue 
to  flower  all  through  tho  summer  and  autumn. 

Boronias  are  a  fine  group  of  hard-wooded  shrubs,  having  chiefly  pink 
flowers,  which  bloom  profusely  from  the  maturo  wood ;  tho  best  examples  of 
the  family  aro  B.  pinnata,  Drummondii,  and  semilata. 

Chorozenias  are  quick-growing  skndcr-habiled  plants,  with  highly-coloured 
red  and:ycllow  pea-shaped  flowers,  profluced  in  racemes  from  the  axils  of  the 
leaves;  C.  varium,  contatuin.  and  spcctabile  are  flno  and  distinct. 

Cordylincs  aro  stately  plants,  of  which  the  principal  arc  C.  indlvlsa,  with 
a  noble  crown  of  glaucous  leaves  marked  by  orauge  ribs,  and  C.  australls 
with  narrower  leaves. 

CytiBus  raccmoius  is  one  of  the  nest  subjects  for  early  spring  blooming,  of 
dense  bushy  habit,  and  bearing  yellow  flowers;  C.  Evcrcstlanus  has  flowers 
of  a  deep  or.ange.  ....  . 

Daphne  indica  Is  unsurpassed  for  its  perfume. 
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The  Da?yUrlonB  hay«  stout  woody  etoms  and  large  heads  of  narrow  leaves. 
EpacrU  is  a  wlnter-Uowerhig  geuus,  easily  crcnn  and  frec-bloomlng,  the 
principal  sorts  being    E.   liyaclnthlflora  caudidissima,   byacinthlllora  car- 
mlnata  miniata,  and  tho  pure  white  onosmajflora  tlore-plcno  nivalis. 

Grevilleas  are  shrubs  ot  slender  habit,  some  llaving  handsome  flowers,  while 
a.  robusta  and  others  almost  n>al  the  ferns  in  the  elegance  of  their  leaves. 

Hydrangea  Horteiisia  produces  Immense  heads  of  bloom  of  a  delicate  pink, 
which  continue  lohg  in  Ilower,  and  may  be  changed  to  blue  by  the  admu;ture 
of  iron  fllincs  with  the  soil.  ,      ,      ,    ^  a 

Imautophyllum  niiniutura  Is  a  grand  plant,  the  umbels  of  pale  flame-red 
flowers  being  produced  at  various  sciuions.  ,  .  ^   ,  „,  • 

Kalosanthes  consists  ot  splendid  flowering  plants,  which,  however,  rarely 
bloom  well  two  years  tn  succession. 

LachenaUa  pcndula,  luteola,  and  tricolor  are  exceedingly  pretty  dwarf 

bulbs,  useful  about  April  and  Way.  ,,    ,    -    ,    „^,,.„„ 

Laparcria  rosea  Is  one  of  the  very  finest  greenhouse  climbers  In  existence, 

and  bears  waxy  bell-shaped  red  flowers,  mottled  with  white ;  L.  rosea  alba 

Is  still  more  beautiful,  a  clear  waxy  white.  .        t  .  . 

Lilium  auratum,  spcciosum,  and  Kramerl  are  flue,  L.  auratum  being  one  ot 

the  noblest  flowering  plants  in  custenco.  ..,  ,  , , 

MandevUla  suaveolens,  a  strong-growins  climber,  bears  beautiful,  fragrant, 
trumpet-shaped  white  blossoms  In  August  and  September. 

The  Neriums  are  tall  strong-growing  subjects,  with  flowers  of  great  beauty, 
produced  in  cymes  from  the  points  of  tlio  mature  shoots. 

The  Passifloras  produce  their  showy  singularly-formed  flowers  most  pro- 
fusely, and  are  very  suitable  for  decorating  the  roof  of  a  conservatory. 

Pimeleas  are  free-growing,  compact-habited  plants,  producing  flower-heads 
from  the  points  of  the  shoots;  P.  spectabilis  i-osca  has  flower-heads,  white 
flushed  with  rose,  almost  as  large  as  those  of  a  guelder-rose  ;  1 .  Hendersonl 
has  deep  pink,  P.  hispida  white,  and  P.  elegans  straw-coloured  flowers. 

Pleroma  elegans  is  a  free-flowering  nielastomaccous  slirub,  producing  m 

Buceeasion  its  lovely  saucel^shaped  flowers  ot  tho  most  mtense  purple  hue, 

from  June  to  September.  ,     , 

Plumbago  capensis  is  another  abundant  bloomer,  and  one  of  the  very  best 

of  greenhouse  climbers,  with  largo  bunches  of  deUcate  grey-blue  flowers. 

The  Khododendron  furnishes  a  large  contingent,  of  which  the  most  smtablo 
are  Countess  of  Haddington,  Dalhousiai,  Edgworthil,  Gibsonl,  Thompsoni, 
javanicum,  with  jasminiflorum  and  its  beautiful  varieties.  Princess  Royal, 
Princess  Alexandra,  Princess  of  Wales,  and  Duchess  of  Edinburgh. 

Stances  include  some  very  highly  ornamental  plants,  especially  S.  bras- 
eicxfolia,  profusa,  and  imbricata. 

Tacsonias  are  magnificent  climbers ;  indeed,  T.  Van  volxemll  Is  one  of  the 
very  finest  of  the  climbing  plants  which  flower  in  autumn. 

Trachelospernium  jasminoides,  better  known  as  Ehynchospemium,  very 

fragrant,  and  moderately  vigorous,  is  suitable  for  a  pillar,  and  produces 

white  flowers  in  -May  and  June.  .,       j  ™ 

Tropaiolunis  are  charming  pot  climbers,  of  which  may  be  mentioned  1. 

azureum,  br.ichyceras,  spcciosum.  tricolorum,  and  Jarrattil. 

Yallota  is  a  very  choice  evergreen  bulb,  V.  purpurea  producing  highly- 
coloured  scarlet  flowers.  In  umbels,  in  August  and  September. 

81.  .,4i;avc.— Bold-habited  succulent  plants,  some  of  the  larger  of 
■wliich  are  well  adapted  for  conservatory  decoration  and  prominent 
situations  on  terraces,  &c.  Tho  American  Aloe,  Agave  americana, 
with  its  varieties  varicgati  and  mcdiopicta,  all  require  to  be  kept 
moderatelj-  dry  and  safe  from  frost  during  the  winter,  and  grow 
well  in  strong  loam,  sand,  and  rotten  manure.  Among  others  of 
the  larger  varieties  aro  A.  potatorum  and  miradorensis,  and  of  the 
smaller  ones,  A.  fiUfera,  applanata,  Verschaffeltii,  and  schidigera. 
Still  Bmall(?r  dense-growing  sorts  are  A.  Richardii,  horrida,  Yictoriffl 
Begins,  and  Bessereriana. 
A'.oeL  82.  Aloe. — Succulent  plants,extremely'variable  in  character.  They 

all  thrive  best  in  a  sandy  loam,  well  drained,  and  not  over  watered. 
The  old  Partridge-breast  Aloe,  A.  variegata,  is  well  adapted  for  a 
window  ;  A.  ferox,  supralaevis,  and  arborcscens  are  tall  plants  ;  A. 
saponaria,  mitrajformis,  albocincta,  and  lineata  are  smaller ;  A.  sorra, 
variegata,  humilis,  and  serrulata  aro  dwarf.  Tho  Fan  Aloe,  A. 
plicatilis,  produces  its  flowers  in  winter.  A  group  of  dwarf  showj'- 
flowered  aloes,  often  separated  under  the  name  of  Gasteria,  flower 
in  early  spring.  The  following  are  of  a  spiral  habit  of  growth — 
G.-  spiralis,  obliqua,  tmdata,  and  carinata;  while,  of  those  of  dis- 
tichous growth,  G,  nigricans,  lingua,  verrucosa,  and  intermedia  may 
be  recommended.  Besides  these  there  aro  tho  Apicras  and  the 
Haworthias,  all  fornjerly  known  as  aloes,  which  are  very  dwarf, 

S3.  Azalea. — The  beautiful  varieties  now  in  cultivation  have  been 
bred  from  a  few  originals,  natives  of  the  hilly  regions  of  India  and 
China.  They  areperhapsunequalledasindoor  decorative  plants.  The 
Chinese  species,  A.  viltata,  will  commence  to  open  its  blooms  in 
SeptenHber,  and  otiier  sorts  keep  up  a  succession  for  several  months, 
for  some  of  the  varieties  may  bo  forced  into  bloom  during  the 
winter,  and  others  flower  through  the  spring  up  to  May  and  June. 
They  are  usually  increased  by  grafting  the  half-ripened  shoots  on 
the  stronger-growing  kinds,  the  shoots  of  tho  stock  and  the  grafts 
being  in  a  similarly  half-ripened  condition,  and  tho  plants  being 
placed  in  a  moist  heat  of  05°.  Largo  plants  of  inferior  kinds,  if 
healthy,  may  be  grafted  all  over  with  the  choicer  sorts,  so  as  to 
obtain  a  large  specimen  in  a  short  time.  They  require  a  rich  and 
fibrous  peat  soil,  with  a  mixture  of  sand  to  prevent  it  getting  water- 
logged. The  best  time  to  pot  azaleas  is  three  or  four  weeks  after 
tho  blooming  is  over.  Tho  soil  should  be  made  quite  solid  to  prevent 
its  retaining  too  much  water.  To  produce  handsome  plants,  they 
must  while  young  be  stopped  as  required.  Specimens  that  have 
cot  leggy  may  be  cut  back  just  before  growth  commences.  The 
lowest  temperature  for  them  during  the  winter  is  about  35°,  and 
during  their  season  of  growth  from  55°  to  65°  at  night,  and  75°  by 
day,  the  atmosphere  being  at  the  same  time  well  charged  with  mois- 
ture. They  are  liable  to  .the  attacks  of  thrips  and  red  spider,  which 
do  )?reat  mischief  if  not  promptly  destroyed. 

84.  Calceolaria. — Originally   introduced   under   various  specific 


forms  from  Chili  and  Peru,  the  calceolaria  of  the  present  day  has 
been  developed  into  a  highly  decorative  plant,  in  which  the  her- , 
baceous  habit  has  preponderated.  Tho  plants  are  now  very  gene- 
rally raised  annually  from  seed,  which  is  sown  about  the  end  of 
July  in  a  mixture  of  loam,  leaf-mould,  and  sand,  and,  being  ver7 
small,  must  only  be  slightly  covered.  When  the  plants  aro  largo 
enough  to  handle  tlicy  are  pricked  out  an  inch  or  two  apart  into 
3-incn  or  6-inch  pots ;  when  a  little  more  advanced  they  are  potted 
singly.  They  should  be  wintered  in  a  greenhouse  with  a  night 
temperature  of  about  40°,  occupying  a  shelf  near  the  light.  By  the 
end  of  February  they  should  be  moved  into  8-inch  or  10-inch  pots, 
Using  a  compost  (Jf  tlireo  parts  good  turfy  loam,  one  part  leaf- 
mould,  and  one  part  thoroughly  rotten  manure,  with  a  fair  addition 
of  sand.  They  need  plenty  of  light  and  air,  but  must  not  be  sub- 
jected to  draughts,  when  tho  pots  get  well  filled  with  roots,  they 
must  be  liberally  supplied  with  manure  water.  In  tho  early  stages 
of  growth  the  plants  are  subject  to  the  nttacks  o!  tho  green  fly,  for 
which  they  must  be  fumigated.  Named  varieties  are  not  now 
grown,  as  a  good  strain  of  seed  will  yield  satisfactory  flowers. 

The  shrubby  calceolarias  used  for  bedding  are  increased  from  cut- 
tings, planted  in  autumn  in  cold  fr.ames,  where  they  can  be  wintered, 
by  the  use  of  mats  and  a  good  layer  of  litter  placed  over  tho  glass 
and  round  the  sides  as  a  protection  from  frost, 

85.  Camellia. — This  favourite  plant.'a  native  of  Japan,  is  deserr-  CaDcI'. 
edly  popular,  on  account  of  its  glossy  foliage  andmagnificent  flowers. 
It  is  usually  propagated  by  cuttings,  to  furnish  stocks  on  which  the 
choicer  kinds  aro  grafted.  It  will  succeed  either  in  peat  or  loam  or 
a  mixture  of  both,  but  in  any  case  an  addition  of  turfy  fibre  and 
of  s.and  is  also  necessary.  The  plants  should  have  abundance  of 
water,  especially  in  the  growing  season,  and  should  be  potted  as 
they  complete  their  growth  and  are  about  to  set  their  flowers;  they 
do  not,  however,  require  repotting  so  often  as  most  plants.  Fire 
heat  need  only  bo  employed  when  the  object  is  to  obtain  flowers 
in  the  autumn  and  winter  months.  To  produce  them  at  this 
season  it  becomes  necessary  to  start  the  plants  into  growth  cor- 
respondingly early.  When  grown  in  cold  houses,  they  do  not 
generally  flower  until  about  February  or  March,  at  which  stage  the 
plants  enjoy  a  temperature  of  45°  or  50°.  When  fire  heat  is  applied 
to  assist  the  opening  of  the  flowers,  it  should  not  much  exceed  55°, 
and  whilst  tho  plants  are  subjected  to  this  heat  the  atmosphere 
must  on  no  account  be  allowed  to  become  dry,  or  the  buds  will 
probably  drop.  When  making  their  growth  they  need  an  abundant 
supply  of  water  at  tho  roots,  as  well  as  copious  syringings  twice  a 
day,  but  as  terminal  buds  become  visible  they  should  be  kept  drier. 
Liquid  manure  is  of  great  assistance  to  plants  that  have  flowered 
very  heavily,  while  they  are  making  their  growth,  and  the  addition 
of  a  little  soot  imparts  a  dark -green  colour  to  the  leaves.  If  grown 
in  an  open-roofed  light  house,  shade  will  be'required  during  very 
bright  weather  whilst  the  young  shoots  are  bein{»  developed,  but  if 
grown  in  a  lean-tohouse  facing  the  north,  shade  will  not  be  required. 
It  is  sometimes  necessary  to  move  the  plants  out  of  the  house  after 
they  have  set  their  flowers,  to  keep  them  from  coming  on  too 
rapidly.  In  this  case  they  should  have  placed  over  them  a  light 
framework  and  movable  screen. 

The  scale  is  the  most  troublesome  insect  which  attacks  the 
camellia.  To  remove  the  white  scale,  the  plants  should  be  washed 
with  a  sponge  and  solution  of  soft  soap  as  soon  as  their  giowth  is 
completed,  and  again  before  the  buds  begin  to  swell.  The  bro^vn 
scdlo  may  be  got  rid  of  by  repeated  washings  with  one  of  the  many 
insecticides,  such  as  Fowler's,  but  it  should  be  applied  at  a  tempera- 
ture of  90°.     See  Camellia,  vol.  iv.  p.  737. 

Some  of  the  best  varieties  are— Alba  plena  (old  double  white),  Bealii, 
Bonomiana,  candidlssima,  Chandler's  Elegans,  Contessa  lavinia  Maggi, 
Countess  of  Ellesmere,  Donckehaari,  eximia,  flmbriata,  Henri  Favre, 
imbricata,  Imbricata  alba.  Jubilee,  ^Madame  Ambroise  Yerschaffelt, 
Mathotiana,  Mathotiana  alba.  Princess  Mary,  reticulata  flore-pleno,  Saccoi 
nova,  and  Valtavaredo. 

86.  Cinerarias  can  bo  raised  freely  from  seeds,  and  though  there  CSner- 
are  named  varieties  in  existence,  a  good  strain  of  seed  will  yield  arifc 
flowers  almost  as  fine.  They  must  be  kept,  especially  while  young, 
free  from  aphides,  to  which  they  are  more  than  ordinarily  subject. 
For  spring  flowering  the  seeds  may  be  sown  in  April  or  May  in  well- 
drained  pots  or  pans,  in  soil  of  three  parts  loam  to  two  parts  leaf- 
mould,  with  one-sixth  sand  ;  cover  the  seed  thinly  with  fine  soil, 
and  press  the  surface  firm.  When  tho  seedlings  are  large  enough  to 
handle,  prick  them  out  in  pans  or  pots  of  similar  soil,  and  when 
more  advanced  pot  them  singly  in  4-inch  pots,  using  soil  a  trifle 
less  sandy.  They  should  be  grown  in  shallow  frames  facing  the 
north,  and,  if  so  situated  that  the  sun  shines  upon  tho  plants  in  the 
middle  of  the  day,.they  must  be  slightly  shaded  ;  give  plenty  of  air, 
and  never  allow  them  to  get  dry.  When  well  established  with  roots, 
shift  them  into  6-incli  pots,  which  should  be  liberally  supplied  with 
manure  water  as  they  get  filled  with  roots.  In  winter  they  should 
be  removed  to  a  pit  or  house,  where  a  little  heat  can  be  supplied 
whenever  there  is  a  risk  of  their  getting  frozen.  They  should  stand 
on  a  moist  bottom,  but  must  not  be  subjocted  to  cold  draughts. 
When  the  flowering  stems  appear,  give  manure  water  at  every  alter- 
nate watering.     Seeds  sown  in  March,  and  grown  on  in  this  way 
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<rill  bo  in  biOom  ty  Cbristcaa  if  kept  in  a  temperature  of  from  40° 
to  ib'  at  night,  with  a  little  moro  warmth  in  the  day  ;  and  those 
sown  in  April  and  May  will  succeed  them  during  the  early  spring 
months,  the  latter  8«t  of  (ilants  being  subjected  to  a  temperature 
of  39°  or  40°  during  the  night 

87.  Ccrrea. —7hia  genus  of  Australian  plants  is  extremely  useful 
for  winter  flowering.  The  best  of  them  is  C.  cardinalis,  which 
affords  a  succession  of  tube-shaped  criniSon  flowers  during  the 
whola  of  the  winter.  They  are  increased  by  cuttings,  and  grown  in 
rough  peaty  soil,  with  a  slight  addition  of  loam  and  sand.  After 
the  plauts  have  done  flowering,  they  should  all  get  a  little  artificial 
warmth,  plenty  of  moistuie,  and  a  slight  shade,  while  they  are 
making  their  growth,  during  which  period  the  tips  of  the  young 
shoots  should  be  nipped  out  when  6  or  8  inches  long.  When  the 
growth  is  comiilete,  a  half-shady  place  outdoors  during  August  and 
September  will  bo  suitable,  with  protection  from  parcliing  winds 
and  hot  sunshine. 

88.  Ci/clamcn.—Ol  late  jcaia  this  flower  has  been  bo  much  im- 
proved that  no  plant  of  moderate  size  can  bo  made  to  contributo 
more  floral  display  in  winter.  It  is  raised  from  seeds  in  various 
shades  of  colour,  from  the  purest  white  to  a  deep  purple.  Tho 
seeds  should  be  sown  in  October  or  November,  in  wcll-dramed  seed- 
pans,  in  an  equal  mixture  of  fine  loam  and  leaf-mould  with  an  addi- 
tion of  sand,  Vm  seeds  slightly  covered,  and  tlia  pans  placed  near 
the  light  in  a  temperature  of  60°.  When  the  seedlings  appear, 
they  must  be  pricked  out  into  5-inch  pots,  six  or  eight  in  each,  and 
wintered  in  a  similar  temperature  and  situation.  In  spring  they 
must  be  potted  singly  in  3-inch  pots,  and  thinly  shaded  during 
bright  weather.  When  they  have  filled  their  pots  with  roots  tlicy 
should  be  repotted,  using  similar  soil,  into  4-inch  pots,  in  whicn 
they  are  to  fiower.  In  potting,  tho  corms  or  tuberous  roots  should 
not  be  more  than  half  covered  with  the  soil.  A  low  house  or  pit  is 
the  best  place  in  which  to  grow  them,  shading  them  if  requisite, 
giving  plenty  of  air,  watering  regularly,  and  syringing  overhead 
in  the  afternoon  to  keep  down  thrips  and  red  spider.  Tho  tem- 
perature should  range  from  45°  to  60°,  with  plenty  of  air.  They 
should  flower  in  February  and  March.  After  blooming  they  should 
bo  placed  in  «  pit  where  they  can  be  shaded  as  required,  and  as 
they  show  signs  of  going  to  rest  they  sTiould  receive  less  w.iter,  but 
should  not  Be  allowed  to  get  quite  dry.  In  autumn  they  may  be 
shifted  into  pots  a  size  larger,  and  they  will  come  into  flower  earlier 
than  in  the  first  year.  It  is  not  advisable  to  keep  them  after  the 
third  season.  Some  growers  recommend' after  flowering  to  turn  the 
plants  out  of  their  pots  L^to  a  bed  of  prepared  peat  or  leaf-soil  in  some 
half-shady  spot,  wccre  they  can  bo  sprinkled  overhead  every  after- 
noon during  dry  sunny  weather,  so  as  to  encourage  plenty  of  healthy 
foliage.     In  this  case  they  should  be  lifted  early  in  the  autumn. 

89.  EHca. — Tho  species  of  heaths  cultivated  in  English  green- 
houses aro  mostly  South  African,  or  have  sprung  from  South  African 
originals.  They  are  of  dense  twiggy  growth,  with  needle-shaped 
leaves,  and  beautiful  wax-like  flowers,  which  in  some  or  other  of  the 
kinds  are  produced  almost  throughout  the  year.  During  the  winter 
and  early  months  E.  caffra,  gracilis,  vemalis,  hiemalis,  melanthcra, 
persoluta,  rubens,  Willmorei,  Sindryana,  and  others  produce  their 
blossoms;  later  on  bloom  E.  florida,  aflinis,  Cavendishiana,  exquisita, 
Tontricosa  and  its  many  varieties,  and  the  charming  aristata;  next 
come  E  Savileana,  Irbyana,  Austiniana,  Jacksoni,  retorta- major, 
and  others,  which  last  on  till  September,  a  few  continuing  till  the  end 
)f  tho  year.  Heaths  aro  propagated  under  bell-glasses  Toy  cuttings, 
which  should  bo  taken  as  soon  in  the  spring  as  the  wood  is  suffi- 
ciently firm,  and  planted  in  silver  sand,  tho  lower  leaves  having  been 
removed  ;  they  should  be  kept  in  a  temperature  of  60°,  and  tho 
classes  must  bo  wiped  occasionally  to  prevent  the  plants  from  damp- 
ing off.  When  rooted  they  should  be  gradnally  inured  to  the  air  by 
tho  occasional  removal  of  the  glasses.  In  the  spring  following  they 
should  bo  potted  singly  into  thumb  pots,  and  kept  close  and  moist 
until  tiiey  take  to  the  new  soil.  Heaths  require  peat  soil,  which  for 
hard-wooded  slow-growing  kinds  should  bo  of  a  closo  hard  texture, 
trhilo  for  soft-wooded  slow-growing  sorts  a  mixture  of  two-thirds  of 
hard  [Xit  with  one  of  a  softer  nature,  and  for  tho  soft-wooded  quick- 
growing  varieties  equal  quantities  of  hard  and  soft  peat  should  bo 
used,  with  silver  sand  according  to  tho  composition  of  tho  peat.  The 
pots  must  alw.iys  be  well  drained,  and  tne  plants  must  never  be 
allowed  to  become  pot-bound.  The  best  season  for  potting  is  in 
March  and  April,  or  in  September  when  the  summer  heats  aro  over. 
Tho  now  soil  must  be  made  as  firm  as  the  old  ball,  so  as  to  retain  tho 
water.  A  low  span-roofed  house,  admitting  abundance  of  light,  is 
most  snitable  for  these  plants  ;  and  they  require  air  in  abundance, 
especia.Jy  during  the  season  of  active  growth.  They  have  £o  great 
a  dislike  to  firo  heat  that  any  degree  of  cold  short  of  actual  frost  is 
preferable  to  it.  When  they  have  grown  into  specimen  plants  they 
should  bo  set  out  of  doors,  from  the  latter  part  of  July  till  the  bo- 
>,nnnin"  of  September,  in  order  to  enable  them  to  resist  the  attacks 
of  mildew.  Water  should  never  be  given  before  tho  soil  has  got 
sufficiently  dry  to  need  it,  nor  should  tho  plants  be  syringed  over- 
head summer  or  winter.  Especially  is  this  the  case  with  the  bard- 
urooded  kinds.     See  HEitn,  vol.  xi  p.  689. 


Some  of  the  best  of  tho  earlier  Oowerlog  heaths  are— E.  aifinU,  arista ta,  Bor- 
fflana,  CaodoUcana,  Cavendishiana,  Devoniona,  florida,  hlemaUa,  Llndleyana, 
MoaaoDl  major,  miitattnis,  propeadena,  8lDdi7ana,  tortllUlora,  ventricoaa 
and  Its  varieties,  Victoria,  aad  Wlllrooroi.  The  lat«r  ones  are  veil  repr«- 
eented  by  £.  Austiniana,  ampallacea  and  Its  vuriutlcs,  Altonlona  Tum- 
builil,  fcmiglnea  &upcrba,  gunimllcra  elegans,  UartnelH,  Irbyana,  Jasrolal- 
flora  alba,  Marnocklana,  obbata,  Parmentleriana  rosea,  PaxtonI,  Savileana 
major,  Spenceriana,  Sbanaoal,  tricolor  and  Its  varlttlo,  and  vcstlta  and  Ita 
varieties. 

90.  Fuchsia.  — This  well-known  decorative  sofl-wooded  plant 
comos  from  tho  tempcrato  parts  of  South  America,  but  has  been 
improved  by  selection  and  nybridization.  Fuchsias  strike  readily 
from  cuttings,  tho  most  usual  method  being  to  place  old  plants  in 
warmth  about  February,  and  as  toon  as  they  have  pushed  shoots  a 
couple  of  inches  or  so  in  length,  to  take  them  off  and  put  them  in 
small  pots,  in  a  temperature  of  C0° ;  they  will  root  in  two  or  throo 
weeks,  when  they  should  bo  moved  singly  into  3-inch  pots ;  and  they 
must  bo  again  shifted  into  S-inch  or  &-inch  pots  as  soon  as  those 
they  already  occupy  arc  moderately  filled  witii  roots.  The  leading 
shoot,  as  well  as  tno  side  branches,  should  bo  topped  two  or  three 
times  during  tho  spring,  and  a  single  stick  placed  to  the  main  stem 
BO  as  to  keep  it  upright.  They  should  be  syringed  in  the  after- 
noons, to  promote  growth  and  to  keep  down  aphides  and  rdd  spider. 
By  tho  end  of  Juno  or  July  such  plants  will  be  disposed  to  fiower. 
A  good  compost  for  f  uchsiaa  consists  of  four  parts  good  fibrous  loam  to 
two  parts  wcll-rottcd  manur«  and  leaf-mould,  with  a  fair  sprinkling 
of  sand.  When  larger  plants  aro  required  the  cuttings  should  be 
struck  about  tho  end  of  July  or  beginning  of  August,  and  kept 
gently  growing  through  the  autumn  and  winter  in  6-inch  pots  on  a 
shelf  near  the  glass,  with  a  night  temperature  of  50°.  At  the  end 
of  February  they  should  be  shifted  into  lO-inch  or  12-inch  pots,  and 
by  tho  end  of  April  they  will  be  in  a  condition  to  move  to  IC-inch 
or  18-inch  pots,  and  the  temperature  should  bo  raised  to  65°.  The 
shape  of  the  plants  should  bo  regulated  by  timely  pinching  of  the 
shoots,  the  pyramidal  and  standard  forms  being  the  most  elegant. 
The  old  plants  may  bo  kept  during  winter  in  any  dryish  place 
free  from  frost  ;  prune  them  back  in  spring,  and  repot  in  fresh 
soil.  The  varieties  are  constantly  changing  through  the  introduc- 
tion of  novelties.     See  Fuchsia,  vol.  ix.  p.  806. 

91.  Heliolropium. — The  Peruvian  Heliotrope,  Heliotropium  peru-  Hclio- ._ 
vianum,  is  a  great  favourito  with  cultivators,  on  account  of  the  tropiuni^ 
delicious  fragance  of  its  blossoms,  which  has  obtained  for  it  the 
popular  name  of  "cherry  pie."  The  plants  are  easily  increased  by 
cuttings,  which  aro  struck  in  July  and  August,  or  from  young  shoots 
obtained  in  heat  in  early  spring ;  when  rooted  they  should  be 
potted  singly  into  small  pots,  using  as  a  compost  fibrv  loam,  sandy 

peat,  and  well-decomposed  stable  manure  from  an  old  liotbed.  Tho 
plants  soon  require  to  be  shifted  into  a  pot  a  size  larger.  To  secure 
early-flowering  plants,  cuttings  should  be  struck  in  August,  potted 
off  before  winter  sots  in,  and  kept  in  a  warm  greenhouse.  In  tho 
spring  larger  pots  should  be  given,  and  tho  plants  shortened  baok 
to  make  them  bushy.  They  require  frequent  sbiftings  during  the 
summer,  to  induce  them  to  bloom  freely.  There  aro  many  varieties, 
differing  in  habit  and  ia  the  colour  of  their  flowers. 

The  heliotrope  makes  an  elegant  standard.  •  The  plants  mnst  in 
this  case  be  allowed  to  send  up  a  central  shoot,  and  aU  the  side 
growths  must  be  pinched  off  until  the  neces?arj-  heii^ht  is  reached, 
when  the  shoot  must  be  stopped  aad  lateral  growths  will  bo  pro- 
duced to  form  the  head.  Duiing  winter  they  should  be  kept  some- 
what dry,  and  in  spring  tho  ball  should  be  reduced  and  tho  plauts 
repotted,  the  shoots  being  slightly  pruned,  so  as  to  maintain  a 
symmetrical  head.  When  they  aro  phanted  out  against  the  walls 
and  pillars  of  the  greenhouse  or  conservatory  an  abundance  of  highly- 
perfumed  blossoms  will  be  supplied  all  tho  year  round.  See  Helio- 
TEOPE,  ToL  xi.  p.  633. 

92.  Mcshnlryanthtmum. — These  are  interesting  Cape  plants,  some  Mesem- 
of  them  of  a  very  showy  character,  and  others  remaAkable  as  curiosi-  bryan- 
ties.     They  belong  to  the  class  ef  succulents,  and  with  the  exception  themnra, 
of  tho  curious  sorts,  all  grow  and  strike  freely  in  a  mi.vture  of  loam 

and  leaf-mould  with  a  dash  of  sand.  The  flowering  kinds  should 
be  kept  only  two  or  three  years.  Cuttings  should  be  put  in  about 
May,  and  well  exposed.  They  will  stand  a  few  degrees  of  frost,  but 
should  bo  kept  from  growing  in  winter. 

Tho  best  floTrerlnc  sorts,  most  of  T/hJch  aro  aduptcd  for  irindow-bcxcs, 
are — SI.  barbatum,  blandum,  caodeus,  conspicuum,  curviflorum,  falcaturo, 
fonnosum,  glaucum,  polyanthum,  rcllcxum,  retronciuni,  rOECum,  and  ipccta- 
bile.  These  can  bo  used  for  sunny  summer  beds  very  well,  as  those  that 
require  it  can  bo  pegged  down.  Of  tho  curious  varieties,  some  of  the 
choicest  are  M.  o.Tninum,  alblnum,  caniuum,  fclinum,  znurlDcmi  tigrinam, 
Tulpinum,  dolabriformc,  dcnsum,  fissum,  lingur^.-mic,  minimum,  obconel 
lum,  and  octophjilum.  Thcso  arc  sU  dwarf  growers,  and  require  more  sand 
and  some  tirick  rubbish  in  tlio  soil ;  they  ahollld  also  liavo  less  water. 

93.  Pelargonium. — Tho  various  races  of  pelargoniums  have  sprung 
from  tho  intermixture  of  some  of  the  species  obtained  from  the  Cupo. 
Tho  older  show-flowered  varieties  have  been  gradually  acquired 
through  a  long  series  of  years.  Tho  fancy  varieties,  as  well  as  the 
French  spotted  varieties  and  the  market  type,  have  been  evolved 
from  them.  Tho  zonal  race,  on  the  other  hand,  has  been  perfected 
within  tho  last  quarter  of  a  century.  In  all  tho  sections  the 
Tarioties  are  of  a  highly  ornamental  character,  bat  for  general  oalti- 
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vation  the  market  typo  is  prcferaVjlo  for  indoor  purposes,  while  tho 
zonaU  aro  offoctivo  cither  in  tlio  greenhouse  or  flower  garden. 
Some  of  the  Cape  species  are  still  in  cultivation, — the  leaves  of 
many  of  Uiem  being  Leautifully  subdivided,  almost  fern-like  in 
character,  and  some  of  them  deliciously  scented.  A  few  of  these 
are  well  adapted  for  bedding  out. 

Some  of  tho  most  striking  ot  this  set  are— P.  Blandfordianum,  echina- 
tuin,  uravcolens,  melanantlium,  and  Schottii ;  whilo  the  fullowing  have 
finely  scented  leaves :— 1".  capitatuin,  cUriodoruni.  crispum,  and  odora- 
tisaimum.  To  these  may  be  added,  from  amongst  the  earlier  hybrids,  those 
named  Ladv  Plymouth,  fair  Helen,  igncsccns,  Moore's  Victory,  Pretty 
Polly,  querclloUum  and  its  varieties,  Shrubland  Pet,  and  the  various  sports 
{rom  Unique. 

The  best  soU  for  pelargoniums  is  a  mellow  fibrous  loam  with  good 
stable  manure  in  about  tlie  proi)ortion  of  one-fifth  ;  when  used  it 
should  not  be  sifted,  but  pulled  to  pieces  by  the  hand,  and  as  much 
sand  should  be  added  as  will  allow  the  water  to  pass  freely  through 
it.  Tho  large-flowered  and  fancy  kinds  cannot  bear  so  much  water 
as  most  soft-wooded  plants,  and  the  latter  should  h:.ve  a  rather 
lighter  soil. 

All  the  pelargoniums  are  readily  increased  by  cuttings  made  from 
the  shoots  when  the  plants  are  headed  down  after  flowering,  or  in 
the  spring,  when  they  will  root  freely  in  a  temperature  of  60°.  They 
must  not  be  kept  too  close,  and  must  be  very  moderately  watered. 
When  rooted  they  may  be  moved  into  well-drained  3-inch  pots,  and 
should  have  the  points  pinched  out  in  order  to  induce  them  to 
push  out  several  snoots  near  the  base.  These  shoots  are,  when  long 
enough,  to  be  trained  in  a  horizontal  direction ;  and  when  they  have 
made  three  joints  they  should  have  the  points  again  pinched  out. 
These  early -struck  plants  will  be  ready  for  shifting  into  6-inch  pots 
by  the  autumn,  and  should  still  J)e  trained  outwards.  The  show 
varieties  after  flowering  should  be  set  out  of  doors  in  a  sunny  spot 
to  ripen  their  wood,  and  should  only  get  water  enough  to  keep  them 
from  flagging.  In  the  course  of  two  or  three  weeks  they  will  bo 
ready  to  cut  back  within  two  joints  of  where  these  were  last  stopped, 
when  they  should  be  placed  in  a  frame  or  pit,  and  kept  close  and 
dry  until  they  have  broken.  When  they  have  pushed  an  inch  or 
so,  turn  them  out  of  their  pots,  shake  ofl'  tho  old  soil,  trim  the 
straggling  roots,  and  repot  them  firmly  in  smaller  pots  if  practicable  ; 
keep  them  near  the  light,  and  as  the  shoots  grow  continue  to  train 
them  outwardly.  They  require  to  be  ke]it  in  a  light  house,  and  to 
be  set  well  up  to  the  glass  ;  the  night  temperature  should  range 
about  45° ;  and  air  should  be  given  on  all  mild  days,  but  no  cold 
currents  allowed,  nor  more  water  than  is  necessary  to  keep  the  soil 
from  getting  parched. '  The  young  shoots  should  be  topped  about 
the  end  of  October,  and  when  they  have  grown  an  inch  or  two  be- 
yond this,  they  may  be  shifted  into  7-incu  pots  for  flowering.  The 
shoots  must  be  kept  tied  out  so  as  to  be  fully  exposed  to  the  light. 
If  required  to  flower  early  they  should  not  be  stopped  again  ;  if  not 
until  June  they  may  be  stopped  in  February. 

The  zonal  varieties,  which  are  almost  continuous  bloomers,  are 
of  much  value  as  decorative  subjects  ;  they  seldom  require  much 
pruning  after  the  first  stopping.  For  winter  flowering,  young  plants 
should  be  grown  on  during  the  summer,  and  not  allowed  to  flower. 
Wlien  blossoms  are  required,  they  should  be  placed  close  up  to  tlie 
glass  in  a  light  house  with  a  temperature  of  60°,  only  just  as  much 
water  being  given  as  will  keep  them  growing.,  For  bedding  pur- 
poses the  zonal  varieties  are  best  struck  towards  the  middle  of  August 
in  the  open  air,  taken  up  and  potted  or  planted  in  boxes  4s  soon  as 
struck,  and  preserved  in  frames  or  in  the  greenhouse  durin"  winter. 

The  fancy  varieties  root  best  early  in  spring  from  the  hali-ripened 
shoots  ;  but  they  are  slow  growers,  rather  delicate  in  constitution, 
and  very  impatient  of  excess  of  water  at  the  root. 

94.  Petunia. — The  varieties  of  petunia,  especially  the  double  forms, 
make  admirable  specimens  for  pot  culture.  These  and  the  other 
named  varieties  are  propagated  by  cuttings  taken  from  stock  plants 
kept  through  the  winter  on  a  dry  warm  shelf,  and  moved  into  a 
brisk  moist  heat  in  early  spring  ;  the 'young  shoots  are  planted  in 
pans  or  pots  filled  with  sandy  soil,  and,  aided  by  a  brisk  bottom  heat, 
strike  root  in  a  few  days.  They  are  then  potted  singly  into  thumb- 
pots,  and  when  once  established  are  gradually  hardened  off,  and  after- 
wards repotted  as  required.  The  shoots  should  be  topped  to  make 
bushy  plants,  and  their  tops  may  be  utilized  as  cuttings.  The 
sin<;le  varieties  ore  raised  from  seeds  sown  in  light  sandy  soil  in 
heat,  in  the  early  spring,  and  very  slightly  covered.  The  plants 
need  to  be  pricked  out  or  potted  off  as  soon  as  large  enough  to 
handle.  Good  strains  of  seeds  supply  plants  suitable  for  bedding; 
but,  OS  they  do  not  reproduce  themselves  exactly,  any  sorts  parti- 
cularly required  must  be  propagated,  like  the  double  ones,  from  cut- 
tings. 

95.  Primula. — Oneof  the  most  popular  of  winter  and  early  spring 
decorative  plants  is  the  Chinese  Primrose,  Primula  sinensis,  of 
which  some  superb  strains  have  during  tho  last  few  years  been 
ohljined.  For  ordinary  purposes  young  plants  are  raised  annually 
from  seeds,  sown  about  tlie  beginning  of  March,  and  again  for  succes- 
sion in  April,  and  if  needed  in  May.  The  seed  should  be  sown  in 
well-drained  pans,  in  a  compost  of  three  parts  light  loam,  one  part 
well-rotted  leaf-mould,  and  one  part  clean  gritty  sand,  as  it  docs 


not  germinate  freely  if  the  soil  contains  stagnant  moisture.  The 
surface  should  be  pressed  smooth  and  gently  watered  before  sowing, 
and  tlio  seeds  should  be  only  just  covered  with  some  very  fine  com- 
post, half  soil  half  sand,  and  over  that  a  thin  layer  of  chopped 
sphagnum  to  keep  it  damp,  and  obviate  the  necessity  of  watering. 
When  the  seeds  germinate,  remove  tho  moss,  and  place  them  in  a 
well-lighted  position  near  the  glass,  shading  them  from  tho  sun  with 
thin  white  paper,  and  giving  water  moderately  as  recinired.  When 
they  are  large  enough  to  handle,  prick  them  out  in  pans  or 
shallow  boxes,  and,  as  soon  as  they  have  made  leaves  an  incli  long; 
pot  them  singly  in  3-inch  pots,  using  in  the  soil  a  little  rotten  dung. 
They  should  then  be  placed  in  a  light  frame  near  the  glass  in  an  open 
situation,  facing  the  north.  When  their  pots  are  filled  with  roots 
they  should  be  moved  into  6-ineh  or  7-iuch  pots.  The  soil  shonld 
now  consist  of  three  parts  good  loam  broken  with  the  hand,  one 
part  rotten  dung  and  leaf-mould,  and  as  much  sand  as  will  keep 
tho  whole  open.  They  should  be  potted  firmly,  and  kept  in  frames 
close  up  to  tho  glass  till  September,  excess  in  watering  being  care- 
fully avoided.  In  the  autumn  they  should  be  transferred  to  a  light 
house  and  placed  ilKll'  the  glass,  the  atmosphere  being  kept  dry 
by  the  occasional  use  of  fire  heat.  The  night  temperature  should  be 
kept  about  45°.  When  the  flowering  stems  are  growing  up,  manure 
water  once  or  twice  a  week  will  be  beneficial.  Tho  semi-double 
varieties  are  increased  from  seeds,  but  the  fully  double  ones  and  any 
particuhar  sort  can  only  be  increased  by  cuttings  made  by  dividing 
the  crowns  with  a  portion  of  stem  attached,  the  plants  being  first 
well  dried,  almost  to  shrivelling  ;  the  cuttings  should  be  placed 
in  small  pots  in  sandy  soil,  put  in  a  moderate  dryish  heat,  and 
only  just  watered  enough  to  prevent  flogging.  When  they  aro 
well  rooted,  they  may  be  potted  like  the  others.  In  winter  they 
require  an  intermediate  temperature  of  45°  or  50°  at  night,  and  a 
little  higher  in  the  day,  with  air  when  the  weather  is  suitable. 

96.  Uichardia. — This  plant,  R.  sethiopica,  called  also  Calla  oethio- 
pica  and  the  Nile  Lily,  is  a  fine  subject  for  greenhouse  decoration 
during  the  spring  months.  It  is  a  stately  tuberous-rooted  perennial, 
with  broad  arrow-shaped  leaves,  and  large  white  flower-spathes,  that 
last  long  in  beauty.  The  plants  should  be  carefully  divided  about 
March,  and  jilauted  out  during  May  in  well-enriched  shallow 
trenches.  Being  semi-aquatics,  they  cannot  be  kept  too  moist  all 
through  the  summer  months.  Plants  kept  in  pots  are  generally 
neglected  in  this  way,  and  hence  are  rarely  seen  in  really  first-class 
condition.  Tho  richardias  are  hardy  if  their  crowns  are  kept  under 
water ;  but  a  very  little  frost  disfigures  the  foliage,  and  therefore 
they  should  be  placed  in  tlie  ]dts  or  the  greenhouse  towards  the  end 
of  October.  They  may  be  had  in  flower  during  the  winter,  but  in 
that  case  they  must  have  a  little  warmth  to  give  them  a  start. 

97.  Salvia. — Some  of  the  Salvias  or  Sages  are  among  the  best  and 
most  showy  among  soft-wooded  winter-flowering  plants,  the  blossoms 
being  of  a  bright-glowing  scarlet.  The  three  most  useful  species  are 
S.  splendens,  S.  Ileeri,  and  S.  gesiierKflora,  the  first  commencing  to 
flower  early  in  the  autumn  and  lasting  till  Christmas,  while  the  ottiers 
follow  immediately  in  succession,  and  continue  in  full  beauty  till 
Ajiiil.  Young  plants  should  be  propagated  annually  about  Febru- 
ary, and  after  nursing  through  the  spring  should  be  grown  outdoors 
in  a  fully  exposed  situation,  where  they  can  be  plunged  in  some 
non-conducting  material,  such  as  half-decomposed  leaves.  The 
young  shoots  should  be  stopped  to  secure  bushy  plants,  but  not 
later  than  the  middle  of  August.  The  most  suitable  compost  for 
them  is  a  mixture  of  mellow  fibry  loam  enriched  with  a  little  mild 
thoroughly  decomposed  manure,  made  sufficiently  porous  by  the 
addition  of  sand  or  grit.  In  spring,  and  during  the  blooming 
period,  the  temperature  should  bo  intermediate  between  that  of  a 
stove  and  greenhouse.  There  are  other  very  ornamental  species  of 
easy  growth,  increased  by  cuttings  in  spring,  and  succeeding  well 
in  ordinary  rich  loamy  soil.  Of  these  S.  angustifolia  bears  spikes 
of  fine  bright-blue  flowers  in  May  or  June  ;  S.  chamaidryoides,  a 
dwarfish  subject,  has  deep-blue  flowers  in  August ;  S.  fulgens  pro- 
duces scarlet  flowers  in  August ;  and  S.  involucrata  produces  fine- 
red  flowers  during  the  autumn.  S.  patens  is  a  lovely  blue  fiee- 
blooming  sort,  flowering  in  August,  the  colour  being  unique. 

98.  Stove  Plants. — For  the  successful  culture  of  stove  plants  two 
houses  at  least,  wherein  different  temperatures  can  be  maintained, 
should  be  devoted  to  their  growth.  The  temperature  during  ranter 
should  range  at  night  from  about  65°  in  the  cooler  to  65°  in  the 
warmer  house,  and  from  65'  to  75°  by  day,  allowing  a  few  degrees 
further  rise  by  sun  heat.  In  summer  the  temperature  may  range 
10°  higher  by  artificial  heat,  night  and  day,  and  will  often  by  sun 
heat  run  up  to  90°  or  even  95°,  beyond  which  it  should  be  kept 
down  by  ventilation.  During  the  growing  period  tho  atmosphere 
must  be  kept  moist  by  damping  the  walls  and  pathways,  and  by 
syringing  the  plants,  acconling  to  their  needs  ;  when  growth  is  com- 
pleted less  moisture  mil  be  necessary.  Watering,  which,  excep/t 
during  the  resting  period,  should  generally  be  copious,  is  best  done 
in  the  forenoon;  while  syringing  should  be  done  early  in  the  after- 
noon to  admit  of  the  foliage  drying  moderately  before  night.  When 
the  pots  become  filled  with  roots,  waterings  of  weak  liquid  manuri 
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lelp  very  much  towards  a  successful  Wooming.     In  yentUating,  cold 
Iraughts  must  bo  avoided. 
The  following  arc  select  miscellaneous  siove  plants : — 
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)lcalypha  tricolor  (Wilkesiana). 
fijchynaathua    Buschianufl,    Lobbl- 

anU3,  and  Bplcndens. 
^Jamanda  Chelsonl,  Schottil,  gran 


Hibiscus  rosa  Blncnsls  mlnlatus  semi- 
plenus.  and  its  varieties— refulgens, 
zebrinus,  punlceus,  Collcrii,  fulgi- 
dus,  8chl2opctalus,  and  Coopcrii. 

Hoya  impcrialis,  carnosa,  campaau- 
lata,  and  bclla. 

Ipomcea  Uursfatlix  and  Lcarll. 

Ixoracoccinnea,  Colel.  jnvanica,  splen- 
dens,  rcgina,  and  \N'illiam&lL 

Luculia  gratlssima. 

Maninta  /asclata,  albo-lineata,  roseo* 
lincata,  Makoyana.  rcgalis.  rosco- 
plcta.Vcltchii,  zebrina,  and  Maasaa- 
geana. 

Medinilla  magniflca  and  aniabilla. 

Kelumbium  spcciosum. 

Nepenthes  (I'ltcher-Plant)  Veltchil, 
sangulnca,  iBovis,  Stewartii,  Wil- 
liamsii,  Hookeri,  and  Rnfnestana. 

Nymplixa  Pevonlana,  dentata,  and 
coerulea. 

Fandanua  gramlnifoliuR,  clcgan- 
tissimus,  Vandermeerschii,  and 
Veltchll. 

Passlflora  Raddiana  (kcrmcslna), 
Dccaisneana,  Buonapartea.  llahoil, 
edulis,  and  princeps  i-acemosa. 

Pavetta  borbonlca. 

Pcntas  carnea  rosea. 

Plumbago  rosea. 

Roglera  cordata  and  gratlsalma. 

Rondcletia  spcctosa  major. 

-Stephanotls  norlbunda. 

Sphsrogyne  latKolla. 

Thyrsacanthus  rutllans. 

Tillnndsia  musaica,  tessellatai  Ltn. 
dcnlana,  and  Za^^nil. 

Tomelia  Iragrans  (Monster:  delicl- 
osa). 

Victoria  regia. 

Vinca  rosea,  rosea  oculata,  and 
rosea  alba. 


Ilitiiiauua    i^iii:isviu.   uuiivkvii,    i,i 

dlflora,  Heudersonl,  and  nobilis. 
Alocasia  Jeunlngsli,  Lowll,  Veitchli, 

macrorrlUza  varlegata,  and  oietal- 

lica. 
^nthurium  crystalllnum,  regale,  War- 

ocquoanum,  Veitcliii,   maguiflcum, 

3cherzcrianum,  and  Andruaiium. 
Aphelandra  nitons  and  Roezlii, 
Aratia  ekgautissima,  fUlcUoUa,  and 

Veitchli. 
Ardisla  crcnulnla  and  Oliver!. 
ArlstoloclUa    Uuchartrel    and    florl- 

bunda. 
Bertolonla    eupcrblssima    and    Van 

Houttei. 
Bignonia  Chamborlaynli  and  venusta. 
Bougainvillca  glabra  and  spectabilis. 
Ccntropogon  Lucyanus. 
Clssus  discolor. 

Clerodendrum  fallax,  BaUomlanum, 
.    and  splcndeus. 
Combrctum  purpurcum. 
Croton   anKUslitollus,    trilobus    Dis- 
raeli, Andreauus,  gloriosus,  majesti- 

cus,  undulatus,  Weismaunl,  spiralis. 

and  NVillianisli. 
Cyanopbyllum  niagniflcum. 
Oiollonbachia      Bausei,      Leopoldll, 

Cardori,  and  splcndena. 
Oipladenia  Brearleyana,  regixia,  and 

nniabllis. 
ricus  el.-istica  (India-rubber  Plant). 
Franclscea    eximia,    calycina,    mag- 

niHca,  and  confertlflora. 
Gardenia  Stanleyana,  citrlodora,  and 

florida. 
ncsnera  Cooperii,  Donckelaari,  and 

superba. 

99.  Adiimcnes  have  scaly  tubers,  whicTi  are  kept  dry  and  in  a  state 
of  rest  in  a  temperature  of  55°  during  the  winter  months,  aud  started 
into  growth  about  March,  a  second  batch  being  started  in  April. 
They  should  be  placed  6  inches  asunder  in  pans  filled  to  within  IJ 
inches  of  the  rim  with  leaf-mould  or  cocoa-refuse,  made  rather  sandy, 
ind  slightly  covered  with  the  soil.  The  pans  should  be  set  in  a 
warm  pit  or  frame,  and  the  soil  kept  slightly  nioisteued,  and  when 
tho  young  shoots  are  a  couple  of  inclics  long  they  may  be  placed 
six  or  »ight  iu  a  6-inch  pot,  in  a  soil  of  three  parts  fibrous  loam 
ind  two  parts  leaf-mould,  mixed  with  a  little  Sand.  The  temperature 
•hould  be  from  65°  to  70°,  and  they  should  be  well  exposed  to  light. 
When  6  inches  long,  pinch  out  the  points  to  induce  them  to  branch, 
and  give  more  water,  syringing  overhead  to  keep  red  spider  in 
check.  As  soon  as  the  flower  buds  appear,  give  weak  manure  water 
two  or  three  times  a  week.  They  should  all  through  their  growth 
have  sufficient  air  to  keep  them  from  getting  drawn,  and  when  the 
flowers  begin  to  open  should  bo  giadually  inured  to  bear  the  tem- 
perature of  the  conservatory.  When  they  show  signs  of  going  to 
rest,  less  water  may  be  given  ;  and  after  the  tops  have  died  down, 
the  tubers  may  bo  stored  in  dry  sand  in  a  temperature  of  about  55°. 
Achimones  have  also  a  fine  efifoct  grown  in  wire  baskets  from  the 
roof  of  the  plant  house. 

Tie  following  are  good 'kinds: — Ambroise  Verschaffolt,  belmonlenslfl, 
TIrefly,  longiflora  alba,  longiSora  major,  Mauve  Queen,  Farsonsii,  Rose 
Queen,  Stella,  and  Williarasii. 

100.  Amaryllis.  This  genus,  also  called  Hippeastrum,  consists 
of  splendid  bulbous  plants,  of  easy  culture  and  free-blooming  habit. 
Like  other  bulbs  they  are  increased  by  offsets,  which  should  be  care- 
fully removed  when  the  plants  are  at  rest,  and  should  be  allowed  to 
attain  a  fair  size  before  removal.  These  young  bulbs  should  be  potted 
singly  in  February  or  March,  in  mellow  loamy  soil  with  a  moderate 
quantity  of  Siind,  about  two-thirds  of  the  bulb  being  kept  above 
llio  level  of  the  soil,  which  should  be  made  quite  solid.  Tlioy  should 
bo  removed  to  a  temperature  of  60°  by  night  and  70°  by  day,  very 
carefully  watered  until  the  roots  have  begun  to  grow  freely,  after 
ivhich  the  soil  should  bo  kept  moderately  moist.  As  they  advance 
the  temperature  should  be  raised  to  70°  at  night,  and  to  80°  or  higher 
with  sun  heat  by  day.  •  They  do  not  need  shading,  but  should 
have  plenty  of  air,  and  be  syringed  daily  in  tho  afternoon.  When 
growing  they  require  a  good  supply  of  water.  After  the  decay  of 
tho  flowers  they  should  bo  returned  to  a  brisk  moist  temperature  of 
from  70°  to  80°  1/  day  during  summer  to  perfect  their  leaves,  and 
then  be  ripened  olT  in  autumn.  Through  tho  winter  they  should 
have  less  water,  but  must  not  be  kept  entirely  dry.  The  minimum 
temperature  should  now  be  about  65°,  to  be  increased  10°  or  15°  in 
spring.  As  the  bulbs  get  large  they  will  occasionally  need  shifting 
into  larger  pots. 

A  few  of  l!ie  best  sorts  aro — Ackermanni'  pulclierrlma,  aulica,  conspk-ua, 
Duchess  of  Connaught,  Hercules,  Lcopolaii,  iletcor,  Mrs  B.iker,  Mrs 
>Ior;:an,  Orltl.nmme,  pardina,  pyrroclu-oa.  Queen  Victoria,  striata  superba, 
Thalia,  (Tuii)ue,  Virgil,  aud  vlttata.  Nv>/  Mi*-*elics  are  beins  con&tautly 
«*Swd. 


101.  Bcgcmias  are  represented  by  numerous  species,"^erLaceou3 
and  subshrubby.  There  arc  several  free-flowering  hybrids,  such  as 
B.  weltonicnsis,  Saundersii,  fuchsioides,  prestouicnsis,  ascotiensis, 
ic. ;  there  is  the  group  of  ornamental-leaved  kinds  represented  by  H. 
Rex  ;  and  there  is  the  tuberous-rooted  free-blooming  brilliant  race, 
developed  recently,  mainly  from  B.  boliviensis  and  B.  Vcitchii. 

Cuttiugs  from  flowering  begonias  root  freely  in  sandy  soil,  placed 
in  heat  at  any  season  when  moderately  firm,  pnd  as  soon  as  rootcl 
should  be  potted  singly  into  3-inch  iiots,  in  sandy  loam  mixed  with 
leaf-mould  and  sand.  They  should  be  stopped  to  keep  thein  busby, 
placed  in  a  light  situation,  and  thinly  shaded  in  the  middle  of  very 
bright  days.  In  a  few  weeks  they  will  require  another  shift. 
They  should  not  be  overpottcd,  but  instead  assisted  by  manure  water. 
The  pots  should  bo  placed  in  a  light  pit  near  the  roof  glass.  The  sum  ■ 
mcr-flowering  kinds  will  soon  commence  blooming,  but  the  autumu 
ami  winter-flowering  sorta  should  be  kept  growing  on  in  a  tempera- 
ture of  from  65°  to  60°  by  night,  with  a  few  degrees  more  ih  the  day. 
The  tuberous-rooted  sorts  require  to  be  kept  at  rest  in  winter,  in 
a  medium  temperature,  almost  but  not  quite  dry.  In  February 
they  should  bo  potted  in  a  compost  of  sandy  loam  and  leaf-mould, 
and  placed  in  a  temperate  pit  until  May  or  June,  when  they  may 
be  moved  to  tho  greenhouse  for  flowering.  If  they  afterwards  get  at 
all  pot-bound,  weak  manure  should  be  applied.  After  blooming  the 
supply  of  water  must  be  agaiu  slackened,  and  iu  winter  the  plant.s 
should  bo  stored  in  a  dry  place,  secure  from  frost ;  they  are  increased 
by  late  summer  and  autumn  cuttings,  atter  being  partially  cut  down. 

102.  Bota-ardia. — These  plants  arc  best  increased  by  cuttings 
taken  ofi'in  April,  and  placed  iu  a  brisk  heat  in  a  propagating  frame 
with  a  close  atmosphere.  When  rooted  they  should  be  potted  singly 
into  3-incli  pots  in  fibrous  peat  and  loam,  mixed  with  one-fourth 
leaf-mould,  and  a  good  sprinkling  of  sand,  and  kept  in  a  tempera- 
ture of  70°  by  night  and  80°  during  the  day;  shade  when  required; 
syringe  overhead  in  the  afternoon,  and  close  the  house  with  suii- 
heat.  Tho  plants  should  be  topped  to  ensure  a  bushy  habit,  and 
as  they  grow  must  be  sliifted  into  6-inch  or  7-iiich  pots.  After 
midsummer  they  should  be  moved  to  a  cool  pit,  where  they  may  re- 
main till  the  middle  of  September,  receiving  plenty  of  air  and  space. 
They  should  then  bo  removed  to  a  house,  aud  a  portion  of  the  plantt 
should  be  put  at  once  in  a  temperature  of  about  70°  at  night,  w  ith  ; 
few  degrees  higher  in  the  day  time,  to  bring  them  into  flower.  Other, 
must  be  moved  into  heat  to  supply  flowers  iu  succession  through  tho 
winter  and  spring.  Some  of  the  best  kinds  are  B.  elegans,  Hogarth, 
jasmiuiflora.  Maiden's  Blush,  and  Vreelandii. 

103.  Carf»s.— This  old-fashioned  name  includes  many  modern 
genera  of  handsome  or  interesting  succulents,  the  principal  of  which 
are  briefly  mentioned  below.  Ccrc-us  is  well  represented  by  C. 
speciosissimus,  a  quadrangular-stemmed  spiny  plant,  requiring  stove 
heat,  and  a  loamy  soil  freely  mixed  with  hard  drainage  material  ; 
it  must  not  be  overpottcd.  Echiuocadus  is  a  genus  of  dwarf  flcshj 
spiny  plants,  which  are  slow  growers,  and  must  have  plenty  of  sun 
heat ;  they  require  sandy  loam,  with  a  mixture  of  sand  and  bricks 
finely  broken,  and  must  bo  potted  firmly,  and  kept  dry  in  winter. 
Ecliinopsis  is  a  group  of  dwarfish  plants  resembling  the  Echinocacti, 
which  bear  flowers  about  a  foot  long,  varying  from  white  to  deep  rose. 
Epiphyllum  is  a  group  of  handsome  plants  easily  increased  froip 
cuttings,  but  from  theu-  drooping  habit  they  are  better  adapted  fo: 
grafting  outh.^ Pcrcskia,  so  as  to  form  small  standards.  The  Pereskii 
stocks  are  struck  during  tho  winter  or  spring  from  cuttings  placed 
in  heat,  and  should  be  grown  in  sandy  loam,  the  pots  being  well 
drained  ;  these  must  be  kept  to  a  single  stem,  and  when  a  foot  or 
18  inches  liigh,  and  of  a  hnn  woody  texture,  should  be  grafted 
with  small  pieces  of  the  Epiphyllum.  They  may  be  gi-own  for  a  con- 
siderable time  in  6.inch  or  7-inch  pots,  but  must  have  free  drainage. 
After  grafting  they  should  bo  grown  on  in  heat  end  in  plenty  of 
light  through  the  summer,  but  by  the  autumn  should  have  less 
warmth  and  moisture.  A  winter  temperature  of  60°  will  be  suffi- 
cient, but  in  January  a  portion  may  be  started  in  a  temperaturo 
of  60°,  in  which  they  will  soon  show  flower.  This  treatment  being 
continued  they  will  last  for  niimy  years,  and  go  on  increasing  in  size. 
There  are  ajiumber  of  varieties  of  E.  truncatum,  difl'ering  chiefly' in 
the  amount  and  shade  of  rose  colour  or  crimson  in  the  flowers. 
Mammillaria  consists  of  verj-  interesting  dwarf  globular  or  cylin- 
diical  plants,  remarkable  for  the  beautiful  colour  of  their  numerous 
spines,  and  the  irregular  arrangement  of  tho  mammillre  into  which 
their  surface  is  broken  up.  They  grow  freely  in  a  cool  greenhouse, 
and  require  moderate  watering  in  summer,  with  occasional  syringing 
overhead.  The  spines  are  in  some  species  white,  in  others  yellow, 
or  red,  or  brown,  or  almost  black.  OpiiiUia  is  the  prickly  pear  of 
southeiu  Europe,  or  Indian  fig  of  South  America  ;  the  species  are 
scarcely  ornamental  plants,  but  are  interesting  on  account  of  their 
vari.ablo  development.  The  cothii.cal  infict  is  ruired  on  some  of 
the  larger-growing  sorts.  O.  nilgaris  and  liafin^  .-iiuiaiia  are  haidy 
in  the  south  of  Engl.and.  Phijllccaelu*  is  one  of  the  most  ornamental 
genera  of  cacti,  and  is  of  easy  cnlturt,  requiring  dry  stove  treatment. 
Cuttings  strike  readily  in  spring  bcforo  giowth  Iina  connn'-nccl ; 
they  should  bo  potted  i"ii  3-inclior  4-inrli  potj,  well-dr.'ined,  in  loamy 
soil  made  very  jwrous  by  Iho  adiuixtui"  of  fiin  ly-broV'  n  i iv  ks  au-l 
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sand,  and  placed  in  a  tompcraturo  of  60° ;  whca  these  pots  are  filled 
with  roots  they  are  to  bo  shifted  into  larger  ones,  but  oveniotting 
must  bo  avoided.  During  the  summer  they  need  considerable  heat, 
SU  the  light  jtossible,  and  plenty  of  air.  In  winter  a  temperaturo 
of  45°  or  60°  will  be  sullicient,  and  they  must  bo  kept  tolerably  dry  at 
the  root.  By  the  spring  they  may  have  larger  pots  if  required, 
knd  should  bo  kept  in  a  not  and  fairly  moistened  atmosphere;  and 
by  the  end  of  June,  when  they  have  made  new  growth,  tney  may  bo 
turned  out  under  a  south  wall  in  the  full  sun,  water  being  given 
only  as  required.  In  autumn  they  are  to  bo  returned  to  a  cool 
house,  and  wintered  in  a  dry  stove.  The  turning  of  them  out- 
doors to  ripen  their  growth  is  the  surest  way  to  obtain  flowers,  but 
they  do  not  take  on  a  free  blooming  habit  until  they  have  attained 
some  age.  Amongst  the  best  sorts  are  P.  Ackermaiini.  Jenkinsoni 
crcnatus,  and  spcciosus. 

104.  Caladium. — Theso  beautiful  arads  are  increased  by  division 
of  the  young  growths  made  in  the  spring.  They  should  bo  potted  in 
small  pots  in  fibroussandy  peat,  welldrained, and  kept  in  atemperature 
of  65°  by  night ;  afterwards  they  should  b«  changed  into  larger  ones, 
using  lumpy  soil.  The  summer  temperaturo  may  range  about  68° 
)r70°  by  night,  with  an  increase  of  10°  by  day.  The  planta  will 
go  to  rest  towards  autumn,  and  when  the  leaves  have  all  died  away 
the  sou  may  be  allowed  to  become  nearly  dry,  and  the  pots  may  be 
Bet  on  a  shelf,  in  a  temperature  of  about  55°,  till  February. 

Coleus.  105.  CoUus. — These  are  very  ornamental  plants,  the  colourof  their 
leaves  being  exceedingly  varied,  and  often  very  brilliant.  They  ore  of 
the  easiest  culture.  Thecuttingsofyoung  shoots  should  be  propagated 
every  year,  about  March,  being  planted  in  thumb  pots,  iu  sandy 
loam,  and  placed  in  a  close  temperature  of  70°.  After  taking  root 
they  should  be  shifted  into  G-inch  pots,  using  ordinary  light  loamy 
compost,  containing  abundance  of  leaf-mould  and  sand,  and  keeping 
them  near  the  light.  They  may  be  passed  on  into  larger  pots  as  often 
as  required,  but  8-inch  pots  will  be  large  enough  for  general  purposes, 
as  they  can  be  fed  with  liquid  manure.  The  youilgsprmg-struck  plants 
like  a  warm  growing  atmosphere,  but  by  midsummer  they  will  bear 
more  air  and  stand  in  a  greenhouse  or  conservatory.  They  should 
be  wintered  in  a  temperature  of  60°  to  65°.  The  stopping  of  the 
young  shoots  must  bo  regulated  by  the  consideration  whether  bushy 
or  pyramidal  plants  are  desired. 

C>raca;na.  106.  Dracccna. — These  are  extremely  useful  as  decorative  stove 
'plants,  and  are  easy  to  grow.  They  may  bo  increased  by  cuttings 
planted  in  sandy  soil  in  a  temperature  of  from  65°  to  70°  by  night, 
the  spring  being  the  best  time  for  propagation.  The  old  stens  laid 
flat  in  a  propagating  frame  will  push  young  shoots,  which  may  be 
taken  off  with  a  heel  when  2  or  3  inches  long,  and  planted  in  sandy 
peat  in  3-inch  pots  ;  the  tops  can  also  be  taken  off  and  struck.  The 
established  plants  do  best  in  fibry  peat  made  porous  by  sand.  In 
summer  they  should  have  a  day  temperature  of  75°,  and  in  winter 
one  of  65°.  Shift  as  required,  using  coarser  soil  as  the  pots  become 
larger.  By  the  end  of  tno  summer  tlie  small  cuttings  wiU  have  mado 
nice  plants,  and  in  the  spring  following  they  can  be  kept  growing  by 
the  use  of  manure  water  t«ice  a  week.  Those  intended  for  tho  con- 
servatory should  bo  gradually  inured  to  more  air  by  midsummer, 
but  kept  out  of  cold  draughts.  AVTien  tho  plants  get  too  large  they 
can  be  headed  down  and  the  tops  mado  cuttings.  D.  terminalis, 
with  its  bronzy  leaves  and  rosy  variegation,  still  ranks  amongst  tho 
best  sorts,  but  there  are  also  many  novel  varieties  of  great  merit 
and  beauty.  D.  Goldioana  is  a  grandly  variegated  species  from 
tropical  Africa,  and  requires  more  heat. 
Cacharis.  107.  Eucharis. — This  is  themost  chastely  beautiful  of  all  decorative 
plants,  having  white  flowers,  of  a  very  distinct  character.  It  is  a 
bulbous  plant,  and  is  propagated  by  removing  the  offsets,  which 
may  be  aone  in  spring,  potting  them  singly  in  6-inch  pots.  It 
requires  good  loamy  soil,  with  sand  enough  to  keep  the  compost 
open,  and  should  have  a  good  supply  of  water  and  a  temperature  of  65° 
to  70°  during  the  night,  with  a  riso  of  8°  or  10°  in  the  day.  During 
summer,  growth  is  to  ha  encouraged  by  repotting,  but  the  plants 
should  afterwards  bo  slightly  rested  by  removal  to  a  night  tempera- 
ture of  about  60°,  water  oeing  withheld  for  a  time,  though  they  must 
not  go  too  long  dry,  the  plant  being  an  evergreen.  By  the  turn  of 
the  year  they  may  again  have  more  heat  and  more  water,  and  this 
will  probably  induce  them  to  flower.  After  this  is  over  they  may  bo 
shiftod  and  grown  again  as  before  ;  and,  as  they  got  large,  they  can 
cither  be  divided  to  form  new  plants  or  allowed  to  develop  into 
nobler  specimens.  With  a  stock  of  tho  smaller  planta  to  start  them 
iu  succession,  they  may  be  had  in  flower  all  tho  year  round. 

108.  Oloxinia. — The  gloxinia,  a  charming  decorative  plant,may  bo 
grown  much  in  tho  same  way  as  the  achimcncs.  A  good  strain  of  seed 
will  produce  many  superb  and  charmingly  coloured  varieties,  and 
if  sown  early  in  spring,  in  a  temperature  of  65°  at  night,  they  may 
be  shifted  on  into  6-inch  pots,  and  in  these  maybe  flowered  during 
the  summer.  Tho  bulbs  are  kept  at  rest  through  the  winter  in  a 
dry  sand,  in  a  temperature  of  50°,  and  to  yield  a  succession  should 
be  started  at  intervals,  say  at  the  end  of  February  and  the  beginning 
of  April.  To  prolong  tho  blooming  season,  use  weak  manuio  water 
when  the  flower-buds  show  themselves. 

109.  PoinsMia.—Tha  Poinsettia  pulchcrrimo,  with  its  brilliant 


scarlet  bracts,  stands  unrivalled  amongst  decorative  plants.  The 
white-bracted  sort,  P.  p.  alba,  is  not  so  clTectivc,  but  the  double- 
flowered  P.  p.  plenissima,  in  which  tlio  cjniose  inflorescence  is 
branched,  is  as  brilliant  as  the  type,  and  keeps  long  in  flower. 
They  are  increased  by  cuttings  iu  sjiring,  which  when  talien  off 
with  a  heel  strike  freely  in  a  brisk  heat.  They  require  good  turfy 
loam,  with  an  addition  of  one-sixth  of  leaf-mould  and  a  little  sand, 
and  should  bo  kept  in  a  heat  of  from  65°  to  70°  at  night,  with  a  riso 
of  10°  by  day.  To  jirevent  their  growing  lanky,  they  should  be  kept 
with  their  heads  almost  touching  the  glass  ;  and  as  the  pots  get  filled 
with  roots  they  must  be  shifted  into  others,  8  inches  or  10  inches 
in  diameter.  About  August  they  may  be  inured  to  a  lieat  of  50° 
at  night,  and  should  be  brought  to  bear  air  night  and  day  whilst  tho 
weather  is  warm,  or  they  may  bo  placed  out  of  doors  for  a  month 
under  a  south  wall  in  the  full  sun.  This  treatment  matures  and 
prepares  them  for  flowering.  In  autumn  they  must  be  removed  to 
a  liouse  where  tho  temperature  is  £0°  at  night,  and  by  the  end  of 
September  some  of  them  may  be  put  iu  tho  stove,  where  they  will 
come  into  flower,  the  remainder  being  placed  under  heat  later  for 
succession.  AVhen  in  bloom  they  may  be  kept  at  about  65°  by  night, 
and  so  placed  will  last  longer  than  if  kept  in  a  higher  temperature. 

110.  Tydwa, — These  handsome  plants,  which  have  sprung  from  Tydica 
the  beautiful  Achimenes  picta,  require  similar  treatment  to  achi- 
inenes,  except  that,  being  winter  bloomers,  they  must  be  started  into 
growth  at  a  different  season,  namely,  the  later  spring  months,  as 
April  and  May.  Tho  summer-blooming  sorts,  which  should  be 
started  earliest,  should,  as  tliey  come  into  iiower,  be  removed  to  the 
conservatory.  The  autumn  and  winter  flowering  sorts,  being  at  first 
grown  slowly  in  a  gentle  heat,  must  as  they  show  flower  have  a  nico 
growing  temperaturo  of  70°  or  75°  afforded  them  with  abundance  of 
light ;  manure  water  may  bo  given  once  a  week.     The  tubers  should 

bo  stored  away  dry  iu  winter,  like  those  of  achimenes. 

111.  Or.CHiDS. — For  tho  successful  cultivntion  of  a  mixed  coUec-  Ordiiil 
tion  of  tropical  orchids,  it  is  necessary  that  two  or  three  houses,  in 
which  different  temperatures  can  bo  maintained,  should  be  provided. 
Thegreaternumher  of  them  aro  epiphytes  or  air  plants,  and  heat  and 
moisture  afford  all  or  nearly  all  the  nourishmeut  they  require.  The 
plants  themselves  are  the  better  for  being  associated  with  such  objects 

as  ferns  and  palms,  and  the  appearance  of  the  houses  is  greatly  im- 
proved by  their  being  thus  grouped. 

The  East  Indian  orchid  house  takes  in  those  species  which  are 
found  in  tho  warm  parts  of  the  eastern  hemisphere,  as  well  as  those 
from  the  hottest  parts  of  the  western,  and  its  temperature  should 
range  from  about  76°  to  85°  during  the  summer  or  gromng  season, 
and  from  05°  to  70°  during  winter.  The  Mexican  or  Brazilian  orchid 
house  accommodates  tho  plants  from  tho  warm  parts  of  South 
America,  and  its  temperature  should  range  from  about  65°  to  75° 
during  summer,  and  from  00°  to  65°  in  winter.  A  structure  called 
the  cool  orchid  houso  is  set  ai)art  for  the  accommodation  of  tlio  many 
lovely  mountain  species  from  South  America  and  India,  such  as 
odoutoglossums,  masdcvallias,  &c.,  and  in  lliis  the  more  uniform  the 
temperature  can  be  kept  the  bettor,  that  in  summer  varying  between 
60°  and  70°,  audin  winterfrom  45°  to  60°.  A  genial  moist  atmosphero 
must  bo  kept  up  in  the  hottest  houses  during  tlie  growing  season, 
with  a  free  circulation  of  air  admitted  very  cautiously  by  well- 
guarded  ventilators.  In  winter,  when  tho  plauts  arc  at  rest,  little 
water  will  be  necessary  ;  but  in  the  case  of  those  plants  which  havo 
no  fleshy  pseudobulbs  to  fall  back  upon  for  sustenance,  they  must 
not  be  sutlered  to  become  so  dry  as  to  cause  the  leaves  to  shrivel. 
In  the  Mexican  houso  the  plants  w  ill  generally  be  able  to  with- 
stand greater  drought  occasionally,  being  greatly  assisted  by  their 
thick  pseudobulbs.  In  the  cool  or  odontoglossum  house  a  con- 
siderable degree  of  moisture  must  bo  maintained  at  all  times,  for  in 
these  the  plants  keep  growing  more  or  less  continuou.sly. 

For  potting  or  basketing  purposes,  or  for  plants  requiring  block - 
culture,  the  only  materialg  admissible  are  light  fibrous  peat  and 
living  sphagnum  moss,  which  supply  free  drainage  for  the  copious 
supply  of  water  required.  The  water  should,  however,  be  so  used 
as  not  to  run  dowu  into  the  sheathing  bases  of  the  leaves.  While 
in  flower,  orchids  may  with  advantage  be  removed  to  a  drier  and 
cooler  situation,  and  may  bo  utilized  in  the  drawing-room  or  boudoir. 

From  amongst  the  gjcat  wealth  of  tropical  orchids,  now  in  cul- 
tivation, tho  following  is  a  very  limited  selection  of  some  of  tho 
most  useful : — 

Ada. — Epipliytal :  A.  aurantiaca. 

y|cri(Je«.— Epiphytal :  A.  afllne,  crasslfolium,  crispum,  Fleldingil,  Lobbll, 
nobile,  odoratum,  and  suavissinium. 

Angrcecuin. — Epiphytal:  A.  Bcsquipedale. 

Anguloa. — Terrestrial :  A.  Clowesii  and  Kuckerf. 

Barkcria. — Cool  fcpipliytal :  B.  elegans,  Skiiineri,  and  spectabills- 

Bollca. — Epiphytal :  B.  Backhousiana.  ca-lestis,  Laltndci,  atd  i'alinli. 

Calanthc. — Terrestrial ;  C.  Wasuoa,  Vtitchii,  and  vcstita. 

Ca»^c'i;(j.— Epiphytal :  C.  ametliystonlossa,  hulboEa,  iJowiana,  rxouicnsia, 
gigas,  la'biata,  lobata,  Alossira,  quailiicolor,  Skiuneri,  superb^,  and  Tiiano;. 

Ca?loj!/iie.— Epipliytal ;  C.  barbata,  cristata,  Gardncriana,  i-owii,  paudurato. 
and  spccios.!, 

CyHifcidium.— Tcrrestri.al :  C.  ebunieum,  Lowianuro,  and  Jinstcrsll. 

C^^npcdiuin.— Terrestrial :  c.  Argus,  baibaluin  suipcrbuic.  caudutuni, con 
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Mlor.  Iteyanum.  Harrlstanuni,  Inslgne  Ifaulel,  Itovigatum,  LowU  niveum. 
Bchlimml.  Stonel,  aotl  eupcrhien*.  ' 

J>0ndrobium.  —  Eplphyt&\:  D.  aesrcgatura  maJUR,  Alnsworthttbarbatuluin, 
^modUb,  chrysoti*.  chrysotoxuni,  craMlnoclo.  cryBtalltnum.  Devontanum, 
rAlcoDcrl,  flmhrlatura  oculatum,  (onnosum  gleanteum,  Utu'Ooruni.  Doblle. 
TaxtoDt,  ptilchcUum,  Buavltslmum,  and  Warutanun. 

J}?7idrocfiUum.—iLp\phyia.\:  D.  flllfomio  and  gluiiiacoam. 

Z>l«a.— Cool  terrestnal:  D.  crandinora  and  BarrelllL 

£pUtendrum.—'Ep\\ihytal:  E.  dichromum,  Frcdcrlcl  OulIIelml,  IbnguonM). 
■aocrochllum,  nemorulo  niajus,  and  vlteMloum  majtia. 

L<ftia.—EplphyLxl :  I*  anceps,  autumnaLlB,  cUinabarlDa.  elesans,  horpo* 
phylla,  majalls,  t'errlnti,  purpurata,  and  Buperblcus, 

Ximarod^a.— Terrcbtriaf:  L.  rosea. 

LvcatU. —Cool  epiphytal :  L.  Sklnnerl.  ivlth  lU  many  variations. 

Maadecaliia.— Cool  epiphytal:  M.  PavUll,  Harryana,  Iguea,  llndeui, 
tovarensh,  and  Veltchlana. 

Metospinidium.—Cool  epiphytal:  M.  aanf;ulueuni  and  vulcanlcum. 

iV/ffonia.— Epipb>'tal :  31.  spectabtUs,  with  its  Bno  variety  Moreliana. 

Odontojtossu in.— Cool  epiphytal :  O.  Alexandrn  (crlspumj,  Anderson ianum, 
cUrosmum,  cirrhosum  craudd,  HalHI,  Insleayl,  mcmbrauocoum,  PeBcatorel, 
PhAloDQopsis,  Roezltl,  triumphant  vexillarlum. 

Oiicidium.— Epiphytal:  O.  ampltatum maJus.Barkcrl.crlBpum.cucullatum. 
mrtum,  macranthum,  Marahallianum.  ornlthorrhynchum  rosoum,  Papltio 
DiatUB.  aarcodes,  and  varlcosum  Kogcrati. 

PwcafOTMi.— Epiphytal :  P.  Dayana.  lameUosa,  RoezlH,  and  WolIIslI 

PAajus.— Terrestrial :  P.  grandlfoltus  and  Wallichtl. 

i*Aa/ffnopsi«.~Epiphytal:  P.  amabilis,  pranditlora,  ami  Schlllerlana. 

PUioTie  (Indian  Crocus).— Epiphytal :  P.  HookerJ/.na,  humllla,  lagenarln, 
CDBQulata,  pnecox,  Keicheubachiana,  and  WallicMaco, 

Jienauthera. — Epiphytal :  B.  coccinea  and  Lowll, 

&i«ofa^iuin.— Epiphytal :  3.  ampullaceum,  Blumel  majtis,  ctirvUdllumJ 
gattatum,  mlnlatum,  and  retusuni. 

5o6ra/tn.— Terrestrial;  S.  macrantha  splendons. 

Sophronitis. — Epiphytal:  S.  grandlHora. 

Sfanhopca.—Epiphyul:  S.  gTandlftora,  Ina'giila,  oculaU,  and  Ugrlna, 

TAunia.— Terrestrial:  T.  alba  and  Bensonlaj. 

rrwAopiIta.— Epiphytal:  T.  crlspa,  marcinata,  suavla,  and  tortUls. 

Fanrfa.— Epiphytal:  V,  Cathcartll,  cocrulca,  cccnileacens,  suavls,  and 
tricolor. 

i^yjoycf alum.— Epiphytal :  Z.  Oaullerl,  ^fackayl,  maxiUare,  and  rostratum. 

112.  Palms,  while  quite  younjij,  form  channing  ornamentafortho 
drawing-room  and  the  dinner  table.  "When  more  fully  developed, 
and  long  before  their  full  growth  is  attained,  they  are  among  the  best 
ornamental  foliagod  conservatory  plant<?.  For  tho  most  part  they 
are  stove  plants  (75*  to  80*),  but  after  the  growth  is  matured,  many 
of  them  thrive  for  some  time  in  the  temperature  of  a  dwelling;  house. 
They  are  of  very  easy  cultivation,  but  require  plenty  of  water  and 
ttiorough  drainage.  The  soil  should  consist  of  equal  parts  of  loam, 
peat,  and  vegetable  mould,  with  abundance  of  sand,  and  they  thrive 
best  in  comparatively  small  pots.     See  Palms.  ^ 

Tho  following  is  a  selection  of  useful  species : — 

tAcanthophoe nix.— Vinn&te:  A.  crinlta  and  Berbstil. 

^confAorrAija.— Fan-leaved:  A.  stauracantha  and  WaracewiczH, 

.^r«a.— Pinnate:  A.  alba,  aurea,  lutescens,  and  rubra. 

AKtrocaryum.-VinQdie  :  A.  acaule,  Slurumuru,  and  rostratum^ 

J((a/fa. -^Pinnate:  A.  funifera,  nucifera,  and  specio&a. 

Bacfrw.— Pinnate :  B.  baculifera,  Integrifolia,  and  gimpllclfrohs." 

£raA?a.— Fan-Ioaved:  B.  fllamentosa  <a  Californian  epecies,  having  the 
ffd^es  of  tho  le&f-scgments  developed  into  long  threadlike  pendent  fllamoQts) 
^'1  B,  RoezUl. 

Co?amu5. —Pinnr.te,  and  exceedingly  handsome  as  young  plants,  but  after- 
Iwarda  assuming  tho  habit  of  climbers:  C.  adsperaua,  aaperrimue,  ciliaria, 
Tla^el!'.im,  Impt^ratrice  Marie,  JcukiDsianu3,  melanochictes,  palembanicus, 
plumosus,  and  vlroinalis. 

Cari/ofa.— Pinnate :  C.  Cumlngti  Is  the  dwarfcstof  theipecies,  biplnnato, 
"the  leavus  from  3  to  6  feet  Ion;; ;  C.  urens. 

Cf  roxyron.— Pinnate :  C.  andicola  Is  a  majestic  species. 

CAam^dor^a.— Pinnate,  and  well  suited  for  indoorj decoration  dnrlng  the 
winter  months :  C.  Areubergiana,  desmoncoldcs,  elegana,  Ernostl-Augustl, 
glaucifolia.  gramtnifolia,  microphylla,  and  Warscowlczil. 

CAa»narro^s.— Fan-leaved,  comparatively  dwarf,  and  admirably  adapted  for 
0ecoratioD  :  C.  evcclsa,  Fortunel,  humilis,  and  Martiana. 

Co<o5.— Pinnate  :  Shade-loving  plants,  some  of  which  aro  most  charming, 
Specially  C.  Bonnetl,  elegantissima,  plumoaa,  and  Weddeliiana. 

C/pftoWn<i'a.— Pinnate:  C.  Rracllls  and  macrocurpa (Keutla  Linden!). 

Knterp«. — Piimatc  :  E.  edul's 

Ocorwina.— Pinnate :  SmaU  growing  and  nearly  all  very  handsome  ■while 
youne,  espociilly  Q  con?c^u  cles^ins,  gracilis,  macrostachi-s,  3rartlana, 
^rteana,  pitmila,  and  Schottlana. 

/7!rt/)Aor6<r.— Pinnate:  H.  amaricaulh,  Indica,  and  Verschaffeltil. 

Jui«3.— Pinnate :  the  Chilian  J.  apectabUis  is  highly  decorative,  and  may 
l»e  growo  In  tho  open  during  summer. 

Aeniia.— Pinnate :  K.  Baueri,  Belmoreana,  Fosteriana,  aaplda,  and  Weud- 
kndiana  are  ornamental  preenhoune  palms. 

Xatania.— Fan-leaved :  L.  aurea,  Commersonl.  and  rubra. 

Xiiuala.— Fan-leaved:  L.  acutihda,  ekf?ans,  and  peltata. 

Lieistonia. — Fan-leaved,  and  of  robust  eonstitutioM :  L.  altlsslma,  australls, 
fioo;:endorpil,  olivaiformia,  and  sinensis  (Latania  borbonlca). 
*    Jfa/orfiVa.— Pinnate,  dwarf  elegant  palms,  well  adapted  for  table  decora- 
tion :  yi.  gracilis  and  aimpk-x. 

ifor/intvia— Pinnate,  with  aiogular  eroae  leaflets:  31.  erosa,  granatensls, 
and  LIndeniana. 

Onco^-pcrma.— Pinnate:  0.  Van  Eoutteanum,  a  splendid  plant  for  exhibi- 
tion purposes. 

C^^odoxo.— Pinnate,  and  while  young  beantirul  as  table  plants,  standing 
long  in  a  room  without  injurj- :  O.  okracoa  and  regia. 

PAapni'copAon'uiji.— Entire-leaved,  magniHcent  ornaments  in  the  stove  :  P. 
•echellamm,  known  also  as  Stevensonia  grandiHora. 

*•  Phmiix.—T)\o  Date  Palm  of  commerce,  P.  dactylifera,  although  common.  Is" 
•xtremely  ornamental,  and  so  hardy  that  it  may  bo  used  in  almost  any  situa- 
tion during  the  summer  months;  other  fine  Borta  ore  P<  recUnata,  ruplcola, 
•ylve^tris,  and  tenuis. 

J*ri/c/^rdi/i.  — ►'flD-leaved.:  P.  anrfta,  grandls,  macrocarpa,  Martiana,  and 
jaclflca. 

/»(i/cAos;«Tma.  —  Pinnate,  and  of  robust  constitution:  P.  Alexandrsc, 
Cunningbamii  (Seaforthia  clegans),  and  nipicola. 

i£Aam«.— Fan -leaved,  slender-atemmed,  and  o'  hard£  jconstltutlon :  JL 
Babelllfonnls  and  huxnllls. 
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SnJoJ.— Fon-lflaved.  noble  plants  reaching  ({Iganllc  proporlloM:  S  Black 
burnlaiia  anU  iinibractillfcra. 

Thrinai  -  Konlcavcil.  with  slender  pettoloi.  and  leave,  much  divided) 
pculiarly  light  and  clesant  Jor  table  or  other  decoration  :  T.  arbore.i 
b&ri>adon«Ii.  cicffant,  grainlnlflora,  niultinora,  parvlllora,  and  rajllata.  ' 

rrt/Ar(/.nr._tan-lcavcd  :  T.  niauritlafurmls. 

f«rKAa/rt(/a.— Entlro-lcaved.  lu  the  »ay  o(  Phtcnlcophorlum,  and  rconlr- 
Ing  atrons  moi»t  heat :  V.  melanochctei  and  tplcndida  (Kecelia  maJntlca) 
aro  remarkable  (or  their  Ion;  needlcUkc  black  kpines. 

B'c(/ia.— I'lDuaW;  W.  rcgia. 

113.  Ferxs. — These  nopnlar  plants  nro  usually  jiicrcasod  by  mean' 
of  their  spores,  the  "  dust"  pro-lucej  on  the  back  of  their  frouJs. 
The  spores  shouM  bo  sown  in  neU-Jrainca  pntj  or  sicil  pans  on  ibc 
surface  of  a  mixture  of  fibrous  siftt  J  peat  aiul  small  brokcu  crocka  or 
sandstone  ;  this  soil  should  bo  firmly  pressed  and  wcll-walirod,  and 
the  spores  scattered  over  it,  and  at  once  covered  with  pro[iasatiiig 
glasses  or  pieces  of  sheet  glass,  to  prevent  water  or  drj- air  gutting  to 
the  surface.  The  pots  should  be  placed  in  pans  full  of  water,  which 
they  will  absorb  as  required.  A  shady  place  is  desirable,  with  tern- 
perature  of  50°  to  55°  by  night  and  65°  to  70°  by  day,  or  they  may  bo 
set  on  a  shelf  in  an  ordinary  propagating  pit.  The  spores  may  be 
sown  as  soon  as  rijie,  and  when  tho  young  plants  can  be  handled, 
or  rather  can  bo  lifted  with  the  end  of  a  pointed  flat  stick,  they 
should  bo  prickeit  out  into  well-drained  pots  or  i>ans  filled  with 
similar  soil,  and  should  bo  kept  moist  and  shady.  As  they  bccouio 
large  enough,  pot  them  singly  in  3-inch  pots,  and  when  the  jiots  aro 
fairly  flUed  with  roots  shift  on  into  larger  ones. 

The  best  timo  for  a  general  repotting  of  fenis  is  in  spring,  just 
before  prowCli  commences.  Those  with  creeping  rhizomes  con  bo 
propagated  by  oividing  the.s6  into  wcll-rootcd  portions,  and  if  a 
number  of  crowns  is  forn.cd,  tney  can  bo  divided  at  lliat  season. 
In  most  eases  this  can  be  performed  with  little  risk,  but  the  glri- 
chenias,  for  example,  must  only  bo  cut  into  large  portions,  as  small 
divisions  of  tho  rhizomes  ore  almost  certain  to  die,  in  fich  raw-., 
however,  tho  points  of  the  rhizomes  can  be  led  over  and  layered  into 
small  pots,  several  in  succession,  and  allowed  to  remnjn  unsovcreJ 
from  the  parent  plant  until  they  become  well-rooted.  In  potting 
tho  well-established  plants,  and  all  those  of  considerable  size,  th° 
soil  should  be  used  in  a  rough  turfy  state,  not  sifted  but  broken, 
and  one-sixth  of  broken  crocks  or  charcoal  and  as  uiuih  sand  as '\  ill 
insure  free  percolation  should  be  mixed  with  it. 

The  stove  ferns  i-equiro  a  day  temperature  of  65°  to  75°.  but  do 
not  thrive  in  an  excessively  high  or  close  dry  atmosphere.  Tbcy 
reiiuiro  only  sucn  shade  as  will  shut  out  tho  direct  rays  of  tho  sun, 
and,  thougn  abundant  moisture  must  be  supplied,  the  atmosphere 
should  not  bo  loaded  with  it.  The  water  used  should  always  b»  at 
orncar  the  temperature  of  the  house  in  which  tlie  plants  are  growin". 
Some  ferns,  as  the  different  kinds  of  Gymnogramma  and  CheilanthM, 
prefer  a  drier  atmosphere  than  others,  and  the  former  do  not  well 
bear  a  lower  winter  temperature  than  about  60°  by  night,  llo.t 
other  stove  ferns,  it  dormant,  will  bear  a  temperature  as  low  as 
55°  by  night  and  60°  by  day  from  November  to  February.  About 
the  end  of  tho  latter  month  the  whole  collecuou  should  bo  turned 
out  of  tho  pots,  and  redrained  or  repotted  into  larger  pots  as  required. 
This  should  take  place  before  growth  has  commenced.  Towards 
the  end  of  ilareh  tho  night  temperature  may  be  raised  to  60°,  and 
the  day  temperature  to  70°  or  75°,  the  plants  being  shaded  in  bright 
weather.  Such  ferns  as  Gymnogramn.as,  which  liave  their  surface 
covered  with  golden  or  silver  powder,  and  certain  species  of  scaly 
surfaced  Cheilanthes  and  Nothochla-na,  as  they  cannot  bear 
to  have  their  fronds  netted,  should  never  be  syringed  ;  but  mosi 
other  ferns  may  have  a  moderate  sprinkling  occasionally  fnot 
necessarily  daily),  and  as  the  season  advances,  suflicieut  air  and 
light  must  be  admitted  to  solidify  the  tissues. 

Space  will  only  permit  tnat  we  should  aj'pend  a  lisi  of  dioict 
ferns,  which,  however,  might  be  much  extended.  Vc  shall  arrange 
them  under  the  heads  of  stove,  greenhouse,  and  hardy. 

Sdul  Stove  Ferns. 

Acrophonis  aiflnU,  chKrophjllus,  and  Immersns  (Leaeosteeial. 

Acrostichum  aureum, 

Adiaiitum  a;muluDi.  cardlochlffina,  caudatum,  conannnm,  erUtatuni 
ctineatuni,  curvatuni.  farleyense,  ^racilliniuni,  Hensluvtaniim,  lluiulatuni 
macrophyiluni,  munauluni,  pcruvianiini.  pol>'phynuni,  princeps,  pulvcm- 
lentum,  Scenmunt,  aubcordatum,  tencruin,  trapc2lfomie,  Yeltehianum 
villoeiini,  and  Williamsti. 

AI.'iophihT  arniata,  aspcra,  glauca,  phlllppenais,  pruloata.  pycnocarpa. 
radcns,  and  Teenitis. 

Ji^laomorpha  Meycniannm. 

Ammia  adiautifolia,  cheilanthoidea,  colllna.  and  mandiocoana. 

An^midictiion  Fhyllitidis,  and  Its  several  forma— traxlnlfoUum,  ladalatUiDf 
lon^ifoltum,  and  tessellatuni. 

Aspidium  trlfoliatum. 

Aspliniiiin  alatum,  caudatum,  clcntarium,  erectiim,  Fablanum.  ferulaceum, 
formosujn,  heterocarpuni,  hMrrblum,  lnseri>ltllfoIium,  loiipissimuni.  myrlo 
phyllum,  neo-caledonicum,  plnnicaule,  rachirhlzon,  rhlzophoruni.  schizodoD, 
se.-ra,  Vtltchlanum  (Bclanperi).  and  viviparum. 

Blrchnum  braailiense,  gracile,  LanceoU,  longUoUum,  occldentale,  and 
orientalo. 

Cami'vl-imurum  lucidum,  repena,  nitidiim,  and  oecurrens. 

Crratopuris  thaUctroldca,  an  aquatic  sub-.inuual  ftpc.ies  with  proUferonr 
sterile  (ronda. 

Chfi'.<tnH\:'t  norsigli'na.  cuoeata,  elegant,  (irlnL«a,  (riglda,  pulveiacet 
rmdiata,  Epcctabilis,  and  vl^coso. 
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Ct&o(tum  "uarometzrChAmlsfloI.   glaucum,  MenziesU.  pnUnosum,* regale. 

and  Scliiedci. 
Cionidium  Moore!. 
Cyathea  arborea,  .canallculata,  excclsa,  laslgnU  (CibotiumTnncepB);  and 

eerra, 

DavaUia  aciileaia,  buUata,  dissects,  divaricata  (poljjntha),  data,  elegans, 
fljiensis,  Mooreana,  ornata,  pentaplivlla,  Bolida.  and.tt?ftuifoUa.  ^ 

Dennstaaltia  cicutaria. 

Veparia  prolifera. 

J^icksonia  chrysotricha. 

Dictijoxijyhium  pauaniense. 

DidqiiiochlcPtm  luniilata. 

Diplazivm  alternifolium,  celtldifollum/grandlfollum.  Shepherdll,  striatum, 
aylvaticum,  aud  zeylanicuni. 

Dor"o/ilcri8  collina,  nobilis,  palmata,  and  sagittre folia. 

D'f^ivtria  coronans,  Uivcrsifolia,  niorbillosa,  and'.quercifolia,  , 

hthphofjloHiiUiii  ciispidatum,  L'llerminieri,  scolopeDdriloUum.  squamosum, 
and  numerous  other  species. 

Gleickcnia  dichotoma,  furcata,  pectinata,  and  pubeacens. 

Goiiiophlebium  appendiculatuni,  colpodes,  lachnopua,  LepidopteriB,  lorl- 
ceum,  s(iuamatum,  subauriculatum,  and  verrucosum. 

Goniopteris  asplenioides,  crenata,  Ghiesbreghtii,  refracta,  and  reptans. 

Gyiiijiograinina  clirysophylla  and  its  variety  Parsonsii;  flexuosa,  L'Her- 
mlnleri,  Pearcei,  peruviana  and  its  variety  argjTophylla;  pulchella,  sul- 
phurea,  tartarea,  tiifoliata,  and  Wettenlialliana.  , 

Hemiielia  graadifolia,  horrida,  Karstentaua,  and  speciosa* 

Uuhiata  alpina,  heterophylla,  and  pedata. 

Humenodium  crinitum. 

Uymenophyllnm,  any  of  the  species. 

Hymenostachys  elegans. 

J3.ypolepi&  repens.  -  _ 

Jjastrea  augescens,  deltoidea,  patens,  receaens,  anu  buigosa (criuita} 

Jjindscea  cultrata,  guianensis,  and  trapeziformts. 

Jjitohrochia  aurita,  denticnlata,  macroptera,  podophylla,  and  tripartita. 

Lomaria  attenuata,  fraxiuifolia,  L'Hermmieri,  and  ouocleoides. 

pygodictyon  Forateri. 

^ygodium  flexuosum,  venustnm,  and'volubile. 

Microlepia  hirta  cristata. 

NephTodUtm  articulatura,  cyatheoideB,  Hookeril,  pteroldes,  truncaiujn, 
tmituin,  and  venustum. 

i^ephrolepis  davallioides  and  its  variety  furcana :  Duffli,  ensifolia,  exaltata, 
pectinata,  pluma,  tuberosa,  and  undulata.  -^ 

Niphoholus  costatus,  Gardueri,  and  pertusus. 

NothochlcEiui  fiavens,  nivea,  rufa,  sinuata,  and  trichomanoldea 

Oleandra  articulata,  neriilormis,  and  nodosa.  > 

Ol/ersia  cervina.       / 

Onychium  auratum. 

Osmunda  palustris  (evergreen). 

Vhlchodium  areolatum,  aureum,  pnlvinatura,  and  sporadocarpnm. 

Platycerium  alcicorne  and  its  variety  raajus :  biforme,  graude,  HillU,  Stem* 
Inaria,  Wailichii,  and  Williuckii. 

Pleocnemia  Leuzeana. 

Pleopeltis  albo-squamata,  incurvaia,  leiofliiza,  longlssiraa, and Fliymatodes. 

Yolybotrya  caudata  and  osmundacea. 

Polypodium  Diana,  Paradises,  pectinatum,  and  Schkuhrii.  ._ 
^Polystichum  coniiioliuni,  denticulatura,  lentum,  ordinatum,  trlangulum, 
Wid  viviparura. 

Pteris  argyrea,  aspericaulis,  longifolia,  quadriaurita,  semiplnnata,  tricolor, 
gerrulata  and  its  many  varieties. 

Sadleria  cyatheoides. 

^agenia  cicutaria,  macrophylla,  Pica,  and  repanda. 

Sckizixa  dichotoma  and  elegans. 

pteno&emia  aurita. 

Whamnopteris  australasica  and  Nidus. 

Th^rsopteris  elegans. 

Ti'ickomanes,  any  of  the  speciea- 

Schd  Greenhouse  Ferns. 

AcropTtorus  hispidua  (DavaUia  Novre-Zelandia)). 

A'Uanttim  afiine,  assiniile,  cuneatum,  decorum,  excisum  and  !ti  variety 
multitlvtum;  formosum,  glaucophyllum,  hispidulum,  reniiorme,  and  buI- 
phureuni. 

Alsopkila  australis,  capcnsiB,  escelsn,  and  Leichardtiana. 

Asplenium  appendiculatiim,  bulbiferum,  Coleusoi,  compressum,  dimor- 
phum,  Dregeanum,  [flabellifolium,  fiaccidum,  Heraionitis  (palmatum), 
[ucidum,  monanthemuni,  obtusatum,  polyodon,  and  prsemorsum. 

Balantinm  Culcita. 

BlcAnum  australe  and  scrrulatum.  | 

Ceterach  aureum.  I 

Cheilanthes  alabamensis,  argentea,   capensis,    fragrans,  hirta   £llisiaua,  ! 
tnicromera,  microphylla,  pteroides,  and  teuuifolia. 

Cyathea  Burkei,  Cunninghaniii,  dealbata,  Dregei,  medullaris,  and  Smithil. 

Cyrtomiuni  caryotideum,  ialcatum,  and  Fortimei 

DavaUia  canariensis  and  py.vidata. 

Dcnnatcedtia  davailioides  Youngii. 

Dicksonia  antarctica,  Berteroana,  Sellowiana,  squarrosa,  and  Yonngiai. 

Doodia  aspera  and  its  varieties  miiltitida  and  corymbifera;  blecbnoides, 
baudata  and  its  variety  confluens;  and  media. 

'    Gleichenia    circinata    and    its    variety    glauca*    Ounninghamii,    dicari^a, 
flabellata,  hocistophylla,  rupeatris,  semivestlta,  and  Speluncae. 

IJumata  Tyermanni. 

llymenophylhim  ajruginosum,  crispatuni,  cnientum,  demissum,  dilatatum, 
flabellatum,  ilcxuosum,  fuciforme,  polyantlioa,  pulcherrimum,  and  scabrum. 

Jlypolepis  Bergiana,  distans,  Millefolium,  and  tenuifolia. 

Lastrca  aristata  variegata,  decomposita,  decurrcns,  elongata,  crj'throsora, 
glabella,  hispida,  laserpitiifolia,  Sieboldii,  and  varia. 

Jjitohrochia  comans,  macilenta,  aud  vcspertilionis. 

Llavca  cordifolia. 

Lomaria  auetralis,  blechnoides,  capensia.  ciliata,  discolor  and  Its  variety 
bipinnatiftda;  dura,  fluviatilis,  Fraseri,  gibba  and  its  variety  Bellil;  Gilliesii, 
lanceolata,  magellanica,  nuda,  obtusata,  Pateraoni,  andprocera. 

JjOxsouki  Cunninghaniii. 

Microlepia  cristata,  platyphylla,  scabra,  and  strigosa. 

JfJiphobolus  heteractis,  Lingua,  and  rnpestris. 

NothochlcEJia  canariensis,  Eckloniana/.ltevis,  lanuginosa,  and  Marantse. 

Platyloma  atropurpureum,  helium,  Browuii,  Calomelauos,  cordatum, 
rtlcatum,  flexuosuni,  and  rotundifolium. 

Pleopeltis  Billardiori  and  pustulata. 
.  Polystichum  capense,  falcinelUim,  frondosum,  lepldocaulon,  proUferum, 
tripteron,  venustum,  and  vestitum. 

Pteris  arguta,  crenata,  cretica  albo-lineala,  hastata,  Kingiana.  longifolia, 
Wmipinnata.  eerrulata  and  its  many  garden  sports  (anguatata,  Applebyana, 


corymbifera,  cristata,  cristata  variegata,  Goeriana,  polydnctyla,  ecmifastlslata. 
Leyi,  and  flmbriata),  tremula,  and  urabrosa. 

Todea  barbara  (africana),  Fraseri,  bymcnophylloldcs  (pellucida),  and 
snpcrba. 

TrichomaneB  elongatum,  reniXonne,  and  venosum. 

Woodsia  mollis.  , 

Woodwardia  oriontalls,  and  radicans  with  its  variety  cristata. 

Select  Bardy  Ferns. 

Adiantiim  CaplUus  Veneris  and  the  varieties  Incisum,  magnlflcuni,  and 
cornubienso ;  aud  pedatum 

Allosorus  crispus. 

A&plcnium  Adiantum  nigrum  and  the  variety  grandiceps;  altomnns, 
angustifolium,  ebeneum,  fontauum ;  lanceolatum  and  the  variety  microdoii ; 
marinum  and  the  varieties  ramosum,  trapeziforme,  Bubblpiunatum,  and 
crenatum  ;  Trichomaues  and  the  varieties  incisum,  Moulei,  ramo&um,  miUti- 
Cdnm,  and  cristatum.  y 

A  (Aiyn'wmjriJix  fitmina  and  the  varieties  corymbiferum,  crispum,  FrizeJlito, 
Apple byanum,  gi'andiceps,  plumosum,  Victoriffi,  apiculatum,  acrocladon, 
apuaiforme,  coronatum,  Elworthii,  gracillimum,  Grantite,  marinum,  multi- 
ceps,  mullifldum,  polyclados,  polydactylon,  thyssanotura,  «fec. ;  and  Oorin- 
gianum  pictum. 

Btccimum  Spicant  and  the  varieties  Imbricatum,  multlfurcatum,  ramosum. 

Cajnptosorus  rhizophyllus. 

Ceterach  officinarum. 

Cyrtomium  falcatum. 

Cystopteris  bun>ifera,  fragilis  and  the  varieties  ^ngustfita  and  Dlcklcnna  ^ 
montana,  and  suictica. 

DennstcEdtia  ptnictilobula  (Dicksonia  pUosiuacula). 

Dictyogra'tiima  japonica. 

Diplaztum  lanceum  and  thelypteroide? 

Ghiichcnia  alpina. 
ymcnophyllum  tunbridgcnse  and  uuilaterale. 

antrca  reinula  (focnisecii),  atrata,  cristata;  dilatata  and  Its  varie^^iea 
Chanteria?,  dumetorum,  lepidota  ;  crythroaora ;  Filix  mas  and  the  varieties 
Bollnudia),  cristata,  cristata  angustata,  grandiceps,  paleacea  l*indorI ; 
Ooldiana,  margiualis  ;  montana  and  the  varieties  crispa,  cristata,  Kowelliana; 
noveboraceusis,  remota,  rigiUa,  Kpinulosa  and  Thelypteiia. ' 

Lomaria  alpiua  and  chileuais. 

Lygodiitm  palmatum. 

Xfothochla-na  Maranteo  and  vestita. 

Onoclea  sensibilis. 

Om/chiufti  Uicidum  (japonicum).  _ 

Oswmida  ciunamomea,  spectabilis,  gracilis,  Claytoniana  (intemipta), 
tcgalis  aud  its  variety  cristata.  : 

Polypodium  alpestre  and  its  variety  flexile;  Dryopteris,  Krameri,  Phego- 
pteris.  Robertianum  (calcareum),  vulgare  and  its  varieties  cambricum, 
cristatum,  omnilacerum,  pulcherrimum,  semilacerum,  and  comubiense, 

Polystichttvi  acrostichoides ;  aculeatuni  and  its  varieties  lobatum,  multl- 
flduni,  acrocladon,  &c. ;  angulare  and  its  varieties  cristatum,  grandiceps, 
HoleaniE,  parvissimum,  PateyJ,  polydactyluni,  praliferum,  proliferum  Wol- 
lastoni,  rotundatum,  grandidens,  imbricatum,  plumosum,  Kitsonia;,  jjtero- 
phoruni,  tripinnatum.  Ac. ;  falcinellum,  Lonchitis,  and  Betosum. 

.  Pteris  aquilina,  cretica  albo-lineata,  and  scaberula. 

Scolopcndrium  vulgare  and  its  varieties  acrocladon,  Olaphamii,  columnare, 
CooliuL'ii,  crispum,  crispum  fertile,  crispum  minus,  crispum  latum,  criatatiUDi 
laccratnm,  marginatum,  multifldum,  Stansfieldii,  and  many  others, 

Struthiopteri^  gcrnianica,  japonica,  and  pennsylvanica. 

Trichomanes  radicans. 

Woodsia  alpina,  ilvensis,  obtusa,  and'polystichoides  Veitciili. 

Woodwardia  areolata.  japonica,  and  virginica. 

See  Ferws,  vol.  Ix.  pp.  100-107. 

YI.  Fruits. 

114.  Fruit  Tree  Borders. — No  pains  should  be  spared,  in 
the  preparaLion  of  fruit  tree  borders,  to  secure  their  thorough 
drainage.  The  soil  is  sometimes  placed  upon  a  pavement 
flooring  supported  by  stone  or  brick  piers,  with  a  cavity 
below  of  1 8  inches  or  2  feet  deep,  into  which  air  is  admitted 
by  small  vertical  eyes,  placed  along  the  edges  of  the  walk, 
and  covered  with  open  iron  gratings.  This  arrangement 
is  expensive,  and  the  same  advantages  can  generally  be 
secured  by  placing  over  tlie  sloping  bottom  a  good  layer  of 
coarse  rubbly  material,  communicating  with  a  drain  in  front 
to  carry  off  the  water,  while  earthenware  drain  tubes  may 
be  laid  beneath  the  rubble  from  8  to  10  feet  apart,  so  as 
to  form  air  drains,  and  provided  with  openings  both  at 
the  side  of  tho  walk  and  also  uear  the  base  of  the  wall. 
Over  this  rubbly  matter,  rough  turfy  soil,  grass-side  down- 
wards, should  hd  laid,  and  on  this  the  good  prepared  soil 
in  which  the  trees  are  to  be  planted.  Such  an  elaborate 
system  of  drainage  is  necessary  only  in  the  case  of  adhesive 
clayey  subsoils. 

The  borders  should  consist  of  three  parts  rich  turfy  cal- 
careous loam,  th^  top  spit  of  a  pasture,  and  one  part  light 
gritty  earth,  such  as  road-grit,  with  a  small  portion  (one- 
sixth)  of  fin-  lim^  aud  brick  rubbish.  They  should  not  be 
less  than  12  feet  in  br'^adth,  and  may  vary  up  to  15  or  18 
feet,  with  a  fall  from  tho  wall  of  about  1  inch  in  3  feet.  The 
border  itself  should  be  raised  a  foot  or  more  above  the 
general  leveL  The  bottom  of  the  border  as  well  as  that  of 
tho  drain  must  bo  kept  lower  than  the  general  level  of  the 
subsoil,  else  the  soakago  will  gather  in  all  the  little  de- 
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prcssions  of  its  surface.  Fruit-tree  borders  should  not  be 
at  all  cropped  with  culinary  vegetables,  or  very  slightly  so, 
as  the  process  of  digging  destroys  the  roots  of  the  trees, 
and  drives  them  from  near  the  surface,  where  they  ought 
to  be. 

Shallow  planting,  whether  of  wall  trees  or  standards,  is 
generally  to.be  preferred,  a  covering  of  a  few  inches  of  soil 
being  sufficient  for  the  roots,  but  a  surface  of  at  least  equal 
size  to  the  surface  of  the  hole  should  be  covered  with  dung 
or  litter  so  as  to  restrain  evaporation  and  preserve  moisture. 
In  the  case  of  wall  trees,  a  space  of  5  or  G  inches  is  usually 
left  between  the  stem  at  the  insertion  of  the  roots  and  the 
wall,  to  allow  for  increase  of  girth.  Young  standard  trees 
should  be  tied  to  stakes  so  as  to  pre>ir^  their  roots  being 
ruptured  by  the  wind-waving  of  the  stems. 

In  the  selection  and  distribution  of  fruit  trees  regard 
must  of  course  bo  had  to  local  situation  and  climate.  The 
best  walls  having  a  south  or  south-east  aspect  are  devoted 
to  the  peach,  apricot,  and  fig.  Cherries  and  the  generality 
of  plums  succeed  very  well  either  on  an  east  or  a  west 
aspect.  In  Scotland  the  mulberry  requires  the  protection 
of  a  wall,  and  several  of  the  finer  apples  and  pears  do  not 
arrive  at  perfection  without  this  help,  and  a  tolerably  good 
aspect.  The  wall-trees  intended  to  be  permanent  are  called 
dwarfs,  from  their  branches  springing  from  near  the  ground. 
Between  these,  trees  with  tall  stems,  called  riders,  are 
planted  as  temporary  occupants  of  the  upper  part  of  the 
wall.  The  riders  should  have  been  trained  in  the  nursery 
into  good-sized  trees,  in  order  that  when  planted  out  they 
may  come  into  bearing  as  speedily  as  possible. 

Standard  Fridt  Trees  should  not  be  planted,  if  it  can 
bo  avoided,  in  tho  borders  of  the  kitchen  garden,  but  in  the 
outer  slips,  where  they  either  may  be  allowed  to  attain  their 
full  size,  or  may  be  kept  dwarfed.  Each  sort  of  fruit 
should  bo  planted  by  itself,  for  the  sake  of  orderly  arrange- 
ment, and  in  order  to  facilitate  protection  when  necessary 
by  a  covering  of  nets.  Their  produce  is  often  superior  in 
flavour  to  that  of  the  same  kind  of  fruit  crown  on  walls. 

115.  Tho  Almond,  Asiygdalus  communis,  is  very  ornamental  in 
rcaiwct  to  its  flowers  in  the  early  spring  months,  hut  of  littlo  value 
for  its  frnit.  There  are  two  varieties,  one  producing  large  flowers 
and  swoct-kemcllcd  fruits,  and  the  other  small  flowers  and  bitter 
kernels.  Every  good  garden  should  contain  a  tree  or  two,  especially 
of  the  sweet  almond,  for  their  ornamental  aspect  in  spring.  Tho 
almond  requires  a  warm  light  soil,  well  drained,  and  a  sheltered 
position  and  warm  aspect.  It  is  propagated  by  budding  on  tho 
seedling  almond,  or  for  heavier  soils  on  the  plum  stock.  See 
Almond,  vol.  i.  p.  594. 

116.  The  Apple,  Pyrus  JIalus,  is  amongst  the  most  useful  of  all 
our  hardy  fruits,  and  succeeds  in  localities  too  cold  for  either  the 
pear  or  the  plum,  while  from  its  flowering  later  in  the  spring  it 
IS  less  liable  to  bo  cut  o(T  by  frosts. 

It  may  bo  propagated  by  seeds  to  obtain  stocks  for  grafting,  and 
also  for  the  proouction  of  new  varieties.  The  established  sorts  are 
usually  increased  by  grafting,  the  method  called  whip-grafting  being 
preferred.  The  stocks  should  bo  at  least  as  thick  as  the  finger  ;  and 
should  bo  headed  back  to  where  the  graft  is  to  be  fixed  in  January, 
unless  tho  weather  is  frosty,  but  in  any  case  before  vegetation  becomes 
r.ctivc.  Tho  scions  should  bo  cut  about  the  same  time,  and  laid  in 
firmly  in  a  trench,  in  contact  with  the  moist  soil,  until  required. 

The  apple-treo  will  thrive  in  any  good  well-drained  soil,  the  best 
being  a  good  mellow  calcareous  loam,  while  the  less  iron  there  is  in 
the  subsoil  the  better.  The  addition  of  marl  to  soils  that  are  not 
raturally  calcareous  very  much  improves  them.  The  trees  are  liable 
to  canker  in  undrainod  soils  or  those  of  a  hot  sandy  nature. 
^Yhere  tho  soil  is  not  naturally  rich  enough,  it  should  bo  well 
manured,  but  not  to  the  extent  of  encouraging  over-luxuriance. 
It  is  better  to  apply  manure  in  tho  form  of  a  compost  than  to  use 
it  in  a  fresh  state  or  unmixed. 

To  form  an  orchard,  standard  trees  should  be  planted  at  from  25 
to  40  feet  between  the  rows,  according  to  the  fertility  of  the  soil  and 
other  considerations.  The  trees  should  bo  selected  with  clean, 
straight,  self-supporting  stems,  and  tho  head  should  be  shapely  and 
smraetrical,  witn  the  main  branches  well  balanced.  In  order  to 
obtain  such  n  stem,  all  tho  leaves  on  the  first  shoot  from  the  graft 
or  bud  should  be  encouraged  to  grow,  and  in  the  second  season  the 
terminal  bud  should  bo  allowed  to  develop  a  further  leading  shoot, 


while  the  lateral  shoots  should  bo  anop.ed  to  grow,  but  so  that  thoy 
do  not  compete  with  tho  leader,  on  which  the  growth  of  leaves 
should  bo  encouraged  in  order  that  they  may  give  additional 
strength  to  tho  stem  below  them.  The  side  shoots  should  be  removed 
gradually,  so  that  the  diminution  of  foliage  in  this  direction  may 
not  exceed  the  increase  made  by  the  new  branches  and  shoots  of  the 
upper  portion.  Dwarf  pyramids,  which  occupy  less  space  than  open 
dwarfs,  if  not  allowed,  to  grow  tall,  may  bo  planted  at  from  10  to  12 
feet  apart.  Dwarf  bush  trees  may  be  planted  from  10  to  16  feet 
apart,  according  to  tho  variety  and  the  soil.  Dwarf  bushes  on  tho 
Paradise  stock  are  both  ornamental  and  useful  in  small  gardens,  the 
trees  being  always  conveniently  under  control.  These  bush  trees, 
which  must  bo  on  the  proper  stock — tho  French  Paradise — may  bo 
planted  at  first  6  feet  apart,  with  tho  same  distance  between  tho  rows, 
tho  sp.ice  being  afterwards  increased,  if  desired,  to  12  feet  apart,  by 
removing  every  alternate  row. 

"Cotdons"  are  trees  trained  to  a  single  shoot,  the  laterals  of  which 
are  kept  spurred.  They  are  usually  trained  horizontally,  at  about 
li  feet  from  tho  ground,  and  may  consist  of  one  stem  or  of  two,  tho 
stems  in  tho  latter  case  being  trained  in  opposite  directions.  In 
cold  districts  the  finer  sorts  of  apples  may  be  grown  against  wall* 
as  upright  or  oblique  cordons.  From  these  cordon  trees  very  fine 
fruit  may  often  bo  obtained.  The  apple  may  also  bo  grown  as  an 
espiilior  tree,  a  form  which  does  not  require  much  lateral  space. 
Tho  ordinary  trained  trees  for  espaliers  and  walls  should  bo  nlantcd 
20  feet  apart. 

Tho  fruit  of  the  apple  is  produced  on  spurs  which  form  on  tho 
branchlets  of  two  years  old  and  upwards,  and  continue  fertile  for  a 
series  of  years.  The  principal  pruning  should  bo  performed  in 
summer,  the  young  shoots  if  crowded  being  thinned  out,  and  tho 
superabundant  laterals  shortened  by  breaking  them  half  through. 
The  general  winter  pruning  of  tho  trees  may  take  place  any  time 
from  tho  beginning  of  November  to  tho  beginning  of  Jlarch,  in 
open  weather.  Tho  trees  are  rather  subject  to  the  attacks  of  the 
American  blight  (Eriosoma  mali),  which  may  bo  removed  by 
scrubbing  with  a  hard  brush,  by  painting  the  affected  spots  with  any 
bland  oil,  or  by  washing  them  with  dilute  paraffin  and  soft  soap. 

Tho  foUowiiig  are  a  few  of  tho  most  approved  varieties  of  tho 
apple  tree,  arranged  in  tho  order  of  their  ripening,  with  the  months 
in  which  they  are  in  use : — 

Apples. 

Eibston  Pippin Nov. -Mar. 

Golden  Pippin   Nov.-Apr. 

Golden  ReiDctto   Nov.-Apr. 

Northern  Spy j-.  Nov.-Apr. 

Rosemary  Russet Nov.-Apr. 

Ashmc.id'fl  Kernel Nov.-May. 

Aromatic  Russet  Dcc.-Feb. 

■White    Winter    CalviUotp       jj 
(prown  under  gla^s)  ..  ) 

Bradiiick's  Nonnareil  Dcc.-Apr. 

CourtpiT.da  Plat Dec.-rApr. 

Wykeu  Pippin    Dec-Apr. 

Cornish  Gillirlowcr Dcc.-May. 

GoUku  Harvey  Dec-May. 

Scarlet  Nonpareil Jan. -Mar. 

Cockle's  Pippin Jan.-5Iay. 

Lamb  Abbey  Fearmain . . .Jan. -May. 

Old  Nonpareil Jan. -May. 

Sturmcr  Pippin Feb.-June. 


Dessert 

White  Juneating   Ju].v. 

Early  Red  Margaret Aug. 

Irish  Peach Aug. 

Devonshire  Quai-renden  ..Aug.,  Sept. 

Duchess  of  Oldenburg Aug.,  Sept. 

Oslin Aug.,  Sept. 

Red  Astrachan  Sept. 

Kerry  Pippin Sept.,  Oct. 

Peasgood's  Nonesuch Sept.,  Oct. 

King  of  the  Pippins Oct.-Jan. 

Cox's  Orange  Pippin Oct.-Feb. 

Court  of  Wick    Oot.-Mar. 

Blenheim  Pippin Nov.-Feb. 

Sam  Young Nov.-Fcb. 

Sykehouse  Russet Nov.-Feb. 

Fearn'8  Pippin  Kov.-Mar. 

Herefordshire  Pearmain.  .Nov.-Mar. 
Klannington'a  Pearmain  . .  Nov.-5Iar. 
JlargU  Nov. -Mar. 


Keswick  Codlln Aug.,  Sept. 

Lord  Suffleld  Aug.,  Sept. 

JIanks  Codlin Aug.-Oct. 

Ecklinville  SeeUUng Aug. -Nov. 

Stirling  Castle Ang.-Nov. 

Stone's Aug.-Nov. 

Emperor  Alexander Sept.-Dec. 

Waltham  Abbey  Seedling  Scpt.-Jan. 

Cellini  Oct.,  Nov. 

Oravenstein Oct. -Dec 

Ilawthomden Oct.-Dec. 

Baumann's  Red  Winter )  «^i    ▼._ 

Reinette  jOct.-Jan. 

Jlcre  do  ir<5nage Oct.^an. 

Beauty  of  Kent Oct.-Feb. 

Yorkahire  Greening Oct.-Feb. 


Kitchen  Apples. 

Gloria  Jfundi Nov.-Jan. 

Blenheim  Ilppin  Nov.-Feb. 

Tower  of  Glammis    Nov.-Feb, 

Warners  King  Nov.-Mar. 

AUriston Nov.-Apr. 

London  Pippin Nov.-Apr. 

Northern  Greening Nov.-Apr. 

Reinetlo  do  Canada Nov.-Apr. 

Bess  I'ool Nov.->lay. 

Royal  Russet Nov.-Juno 

Gooseberry Nov.-July. 

Winter  Greening Nov.Jnly. 

Rhode  Island  Greening  . .  Dcc.-Apr. 

Rymer  Dec-Apr. 

Lane's  Prince  Albert Jan.-June. 

Norfolk  BeauSo Jan.-June. 


See  Apple,  vol.  11.  p.  211. 
117.  The  Apricot,  Prunus  Armeniaca  or  Armeniaca  vulgaris,  ia 
propagated  by  budding  on  the  mussel  or  common  plum  stock.  Tho 
tree  succeeds  in  good  weU-drained  loamy  soU,  rather  light  than 
heavy.  It  is  usually  grown  as  a  wall  tree,  the  east  and  west  aspects 
being  preferred  to  the  south,  which  induces  mealiness  in  the  fruit, 
though  in  Scotland  the  best  aspects  are  necessary.  The  most 
usual  and  best  mode  of  training  is  the  fan  raethoa  In  the  modi- 
fied form  represented  in  par.  20,  under  fig.  83.  The  fruit  is 
produced  on  shoots  of  tho  preceding  year,  and  on  small  close  spurs 
formed  on  the  two-year-old  wood.  The  trees  sliould  bo  planted 
about  20  feet  apart.  The  summer  pruning  should  commence  early 
in  June,  at  which  period  all  the  irregular  fore-right  and  useless 
shoots  are  to  be  pinched  off ;  and,  shortly  aftenvards,  those  which 
remain  aro  to  be  fastened  to  tho  wall.  At  the  winter  pruning  all 
branches  not  duly  furnished  with  spurs  and  fruit  buds  are  to  be 
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KmoTcd.  The  young  bearing  Bhoots  are  moderately  pruned  at  tho 
points,  care  being,  however,  taken  to  leave  a  tenutnal  snoot  or  leader 
to  each  branch.  The  most  common  error  iu  the  pruning  of  apricots 
is  laying  in  the  bearing  shoots  too  tliickly  ;  the  branches  naturally 
diverge  in  fan  training,  and  when  they  extend  ao  as  to  be  about  15 
inches  apart,  a  fresh  branch  should  bo  laid  in,  to  be  again  sub- 
divided as  required.  Tho  blossoms  of  the  apricot  open  early  in 
spring,  but  are  more  hardy  than  those  of  the  peach  ;  the  same 
means  of  protection  when  necessary  may  bo  employed  for  both.  If 
the  fruit  sets  too  numerously,  it  is  thinned  out  iu  June  and  in  the 
beginning  of  July,  the  later  thinnings  being  used  for  tarts.  In 
the  south  of  England,  where  the  soil  is  suitable,  the  hardier  sorts 
of  apricot,  as  the  Breda  and  Brussels  boar  well  as  standard  trees  in 
favourable  seasons.  In  such  cases  the  trees  may  be  planted  from 
20  to  25  feet  aijart. 

Forcing. — The  ripening  of  tho  fruit  of  the  apricot  may  be  acceler- 
ated by  culture  under  glass,  the  trees  being  either  planted  out 
like  peaches,  or  grown  iu  pots  on  the  orchard-house  system.  They 
must  be  very  gently  excited,  since  they  naturally  bloom  when  tho 
spring  temperature  is  comparatively  low.  At  first  a  maximum  of 
40°  only  must  be  permitted  ;  after  two  or  three  weeks  it  may  be 
raised  to  45°,  and  later  on  to  50°  and  65°,  and  thus  continued  till 
the  trees  are  in  flower,  air  being  freely  admitted,  and  the  minimum 
or  night  temperature  ranring  from  40°  to  45°.  After  the  fruit  is 
set  the  temperature  should  be  gradually  raised,  being  kept  higher 
in  clear  weather  than  in  dull.  When  the  fruit  has  stoned,  the 
temperature  may  be  raised  to  60°  or  65°  by  day  and  60°  by  night ;  and 
for  ripening  off  it  may  be  allowed  to  roach  70°  or  80°  by  sun  heat. 
The  Moorpark  Is  undoubtedly  the  beat  apricot  in  cultivation,  and  ehouid 
be  planted  for  all  general  purpoaea  ;  the  Poach  la  a  very  aimilar  variety,  not 
quite  identical ;  and  the  Hemakork  la  alao  aimilar,  but  hardier.  The  Large 
karly,  -which  ripens  in  the  end  of  July  and  be^'inuing  of  Auguat,  and  the 
Calsna,  a  aweet-IierneUed  variety,  which  ripens  m  the  middle  of  August,  are 
alao  to  be  recommended.  For  standard  trees  in  favourable  localities  the 
Breda  and  Brussels  may  be  added.    See  Apricot,  vol.  il.  p.  214. 

118.  The  Cherry,  Cerasus  avium  and  C.  vulgaris,  is  increased 
by  budding  on  the  wild  gean,  obtained  by  sowing  the  stones  of  the 
small  black  or  red  wild  cherries.  To  secure  very  dwarf  trees,  the 
Cerasus  Mahaleb  has  been  used  for  the  May  Duke,  Kentish,  Morello, 
and  analogous  sorts,  but  it  is  not  adapted  for  strong-growing 
varieties  UTce  the  Bigarreaus.  The  stocks  are  budded,  or,  more 
rarely,  grafted,  at  the  usual  seasons.  Tho  cherry  prefers  a  free, 
loamy  soil,  with  a  well-drained  subsoil.  Stiff  soils  and  dry  gravelly 
snbsoils  are  both  unsuitable,  though  *he  trees  require  a  large 
amount  of  moisture,  particularly  the  largo-leaved  sorts,  such  as 
the  Bigarreaus.  For  standard  trees,  the  Bigarreau  section  should 
be  planted  30  feet  apart,  or  more  in  rich  soil,  and  the  May  Duke, 
Morello,  and  similar  varieties  20  or  25  feet  apart  ;  while,  as  trained 
trees  against  walls  and  espaliers,  from  20  to  24  feet  should  bo 
allowed  for  the  former,  and  from  15  to  20  feet  for  the  latter. 

In  forming  the  stems  of  a  standard  tree,  the  temporary  side-shoots 
shonld  not  be  allowed  to  attain  too  great  a  length,  and  should  not 
be  more  than  two  years  old  when  they  ai-e  cut  close  to  the  stem. 
The  first  three  shoots  retained  to  form  the  head  should  be 
shortened  to  about  15  inches,  and  two  shoots  from  each  encouraged, 
one  at  the  end,  and  the  other  3  or  4  inches  lower  do^vu.  When 
these  have  become  established,  very  little  pruning  will  be  required, 
and  that  chiefly  to  keep  the  principal  branches  as  nearly  equal  in 
strength  as  possible  for  the  first  few  years. 

Espalier  trees  should  have  the  branches  about  a  foot  apart,  starting 
from  the  stem  with  an  upward  curve,  and  then  being  trained  hori- 
zontally. In  summer  pruning  the  shoots  on  the  upper  branches 
must  be  shortened  at  least  a  week  before  those  on  the  lower  ones. 
After  a  year  or  two  clusters  of  fruit  buds  will  be  developed  on  spurs 
nlon^  the  branches,  and  those  spurs  will  coutinue  productive  for  an 
indt-Iinite  period 

lor  wall  trees  any  fortu  of  training  may  bo  adopted  ;  but  as  the 
fru-t  is  always  finest  on  young  spurs,  fan-training  is  probably  the 
most  advantageous.  A  succession  of  young  shoots  should  be  laid 
iu  every  year.  The  Morello,  which  is  of  twiggy  growth,  and  bears 
on  the  young  wood,  must  be  trained  in  the  fan  form,  and  care  should 
i,e  taken  to  avoid  the  very  common  error  of  ci'owdiug  its  branches. 
Forcing.  — The  cherry  will  not  endure  a  high  temperature  nor  a 
close  atmosphere.  A  heat  of  46°  at  night  will  be  sufficient  at 
starting,  this  being  gradually  increased  duruig  the  first  few  weeks 
to  55°,  but  lowered  again  when  the  blossom  buds  are  about  to  open. 
After  stoning  the  temperature  may  be  again  gradually  raised  to  60°, 
and  may  go  up  to  70°  by  day,  or  75°  by  sun  heat,  and  60°  at  night. 
The  best  forcing  cherries  are  the  May  Duke  and  the  Royal  Duke, 
the  Duke  cherries  being  of  more  compact  growth  than  the  Bigarreau 
tribe,  and  generally  setting  better  ;  nevertheless  a  few  of  the  larger 
kinds,  such  as  Bigarreau  Napoleon,  Black  Tartarian,  and  St  Mar- 
garet's, should  be  lorced  for  variety.  The  trees  may  be  either  plfyited 
out  in  tolerably  rich  soil,  or  grown  in  large  pots  of  good  turfy  friable 
calcareous  loam  mixed  with  rotten  dung.  If  the  plants  are  small, 
they  may  be  put  into  12-inch  pots  in  the  first  instance,  and  after 
B  year  ehiftea  into  15-inch  pots  early  in  autumn,  and  plunged  in 
bome  loose  or  even  very  slightly  fermenting  materi.il.     The  soil  of 


the  pots  should  bo  protected  from  snow-showers  and  cold  rains. 

Occasionally  trees  have  been  taken  up  in  autumn  with  balls,  potted, 
and  forced  in  the  following  spring ;  but  those  which  have  been 
established  a  year  in  the  pots  are  to  be  preferred.  Such  only  as  are 
well  furnislu'il  with  blossom-buds  should  be  selected.  The  trees 
should  be  removed  to  tho  forcing  house  in  tho  beginning  of  December, 
if  fruit  bo  required  very  early  in  the  season.  During  the  first  and 
second  weeks  it  may  bo  kept  nearly  close  ;  but,  as  vegetation 
advances,  air  becomes  absolutely  necessary  during  the  day,  and 
even  at  night  when  tho  weather  will  permit,  if  forcing  is  com- 
menced about  tho  middle  or  third  week  of  December,  tho  fruit 
ought  to  be  ripe  by  about  tho  end  of  M.irch.  After  the  fruit  is 
gathered,  tho  trees  should  be  duly  supplied  with  water  at  the  root, 
and  the  foliage  kept  well  syringed  till  the  wood  is  mature. 

The  following  are  some  of  the  best  varieties  now  in  cultivation. 
B.  signifies  that  they  belong  to  the  Bigarrean,  D.  to  the  May  Duke, 
and  M.  to  tho  Morello  section  ;  K.  indicates  that  they  are  specially 
adapted  for  culinary  purposes;  andb. ,  m.,  and  e.  show  that  tlioy  are 
in  use  at  beginning,  middle,  and  end  respectively  of  the  month 
stated : — 


Belle  d'Orleans,  B 

Early  Purple  Oean,  B.  ., 
Early  Red  Bigarreau.  IS, 
Early  Jaboulay,  B.    ... 

Early  Lyons,  B 

Early  Kivers,  B 

Black  Tartarian,  B J 

Bigarreau        Noir      de 

Schmidt,  B , 

Frogmore  Early,  B 

Elton,  B 

Black  Eagle,  B 

Governor  Wood,  B 

May  Duke,  D.  (on  walls)  ■ 


.h.  m.  Juno. 
..m.  June. 
..m.o.  June. 
.  .e.  Juno. 
..e.  June. 
..e.  June. 
(  e.  Juno. 
b.  July. 

July. 

,b.  July, 
b.  July, 
b.  July, 
b.  July, 
e.  June, 
b.  July. 
See  CheRBT, 


Archduke,  D 

Koyal  Duke,  D 

Joc-o-aot,  B 

Buttncr's  Yellow,  B 

Bilttner's  Black  Heart,  B. 

Bigarreau,  B 

Mammoth,  B 

Reine  Hortense,  D 

Kentiah,  M.,  K 

Morello,  M.,  K 

Bigarreau  Napoleon,  B. 
Duchease  de  Paliuau,  D. 

St  Margaret's,  B 

Florence  B 

Buttner*sOctober,D.  K. 
vol.  V.  p.  688. 


,.m.  July. 
..m.  July, 
.m.  July, 
.  .m.  July. 
.  .m.  July. 
.  .m,  July. 
..in.  e.  July 
..m.  e.  July 
,.m.  e.  July. 
..July-Oct. 
..o.  July. 
..e.  July, 
j  e.  July, 
(  b.  Aug. 
,  .m.  e.  Aug. 
..October. 


119.  The  Cranlcrry. — The  American  cranberry,  Oxycoccus  ma-  Cnn- 
crocarpus,  grows  freely  in  beds  of  peat  soil  or  bog  earth  formed  for  bcrn 
their  reception  in  any  damp  situation.     Beds  ai'e  often  preparei\ 
around  the  edges  of  a  pond  by  depositing  a  layer  of  rubble  or  stones 

at  the  bottom,  and  over  these  a  good  thickness  of  peat  or  bog  earth 
mixed  with  sand,  extending  about  6  inches  below  and  about  4 
inches  above  the  usual  level  of  the  water  surface.  On  this  bed  tho 
cranberry  plants  should  be  put  in  at  2  feet  apart,  in  autumn  or 
spring;  spreading  in  all  directions,  they  will  soon  cover  the  wholo 
surface  with  a  dense  mat  of  trailing  shoots. 

Tho  common  cranberry,  Oxycoccus  palustris,  a  native  of  Britain, 
bears  fruit  which  is  inferior  to  that  of  the  American  cranberry  iu 
size  and  qwality.  Tho  plants  may  be  treated  in  the  same  manner, 
and  in  some  places  are  very  successfully  cultivated.  See  Ciian- 
BERnY,  vol.  vi.  p.  645. 

120.  The  Currants  are  among  tho  most  useful  of  small  fruits.  Current 
The  red  and  the  white  currant  are  included  as  varieties  under  Rihcs 
rubrum,  the  white  being  a  pale-fruitcd  variety  of  tho  red.     Tho 
black  currant  is  the  produce  of  Ribos  nigrum.     Of  both  types  there 

are  several  greatly  improved  varieties. 

Red  and  white  currants  are  readily  propagated  by  cuttings.  They 
succeed  in  any  well-enriched  garden  soil,  but  thrive  best  in  warm 
moist  situations,  where  they  enjoy  an  abundance  of  air ;  occasionally 
they  are  trained  perpendicularly  against  low  walls  or  fences.  As 
bushes  they  are  best  planted  in  compartments  by  themselves,  at 
about  6  or  6  feet  apart  each  way,  and  should  be  on  clean  single  stems 
some  S  or  10  inches  long.  They  are  sometimes  trained  as  standards 
on  single  stems,  3  or  4  feet  high,  in  which  /orm  the  fruit  is  moro 
accessible.  The  winter  pruning  consists  in  shortening  the  young 
bearing  wood  on  tho  sides  of  the  branches  so  as  to  form  spurs  of  an 
inch  or  two  in  length.  The  leading  shoots  are  left  about  6  inches 
long.  Some  cultivators  reduce  the  young  shoots  to  about  half 
their  length  as  soon  as  tho  fruit  begins  to  colour,  which  is  foumi 
to  increase  the  size  and  improve  the  flavour  of  the  berries. 

The  black  currant  thrives  best  iu  a  moist  deep  soil  and  shady 
situation.  Its  culture  is  much  the  same  as  that  of  tho  other  cur- 
rants, but  the  young  shoots  are  not  spurred,  all  the  pruning  neces- 
sary being  to  keep  the  branches  thinned  out  so  as  to  stand  clear  of 
each  other,  and  to  promote  the  formation  of  young  wood.  If  the 
fruit  is  intended  for  preserving,  it  should  not  be  gathered  while 
wet,  nor,  if  it  can  be  avoided,  immediately  after  a  wot  period. 

Aphides  often  cluster  in  vast  numbers  at  the  extremities  of  the 
summer  shoots,  especially  of  red  and  white  currants,  and  should  bo 
destroyed  by  cutting  off  and  burning  the  parts  infested,  or  by  ap- 
plying some  of  tho  many  insecticides. 

The  following  are  tho  best  sorts  of  currants  for  general  pur- 
poses:— 

itci.— Red  Dutch,  Knight's  Large  Red,  Houghiou  See  liiug  or  Orapgedelii 
(late),  Oondouin  or  Raby  Castle  (late),  Laco-lcaved  or  Large  Sweet  Ked, 
Chmapagne  (tleah-colourcd), 

ir^ifc.— White  Dutch,  Wllmot's  Large  While. 

Blavk. — Black  Naples  Black  Grape  or  Ogden'a,  Lee's  ProKflc. 
See  CUEKAjiis,  vol.  vL  p.  716. 
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121.  The  Pig,  Ticas  Carica,  livos  to  a  great  age,  and  alone  tlio  | 
sontbem  coast  of  England  bears  fruit  abundantly  as  a  stimdard  -  ! 
Imt  in  Scotland  and  in  many  parts  of  England  a  south  irall  is  I 
indispensable  for  its  successful  cultivation  out  of  doors. 

Fig  trees  are  propagated  by  cuttings,  which  shouKl  be  put  into 
pots,  and  placed  in  a  gentle  hotbed.  They  may  be  obtained  more 
spedily  from  layers,  which  shoujd  consist  of  two  or  three  years  old 
snoots,  and  these,  when  rooted,  ^vill  form  plants  ready  to  bear  fruit 
the  first  or  second  year  after  planting.  Tlie  best  soil  for  a  fig  bor- 
Jer  is  a  friable  loam,  not  too  rich,  but  well  drained ;  a  chalky  subsoil 
13  congenial  to  the  tree,  and,  to  correct  the  tendency  to  over- 
luxuriance  of  growth,  the  roots  should  bo  confined  within  spaces 
surrounded  by  a  wall  enclosing  an  area  of  about  a  sqtiare  yard. 
The  sandy  soil  of  Argenteuil,  near  Paris,  suits  tlie  fig  remarkably 
.Toll ;  but  the  best  trees  are  those  which  grow  in  old  quarries, 
where  their  roots  are  free  from  stagnant  water,  and  where  they  are 
hheltered  from  cold,  while  exposed  to  a  very  hot  sun,  which  riiicns 
the  fruit  perfectly.  The  fig  succeeds  well  planted  in  a  paved  court 
igainst  a  Duilding  with  a  south  aspect 

The  fig  tree  naturally  produces  two  sets  of  shoots  and  two  crops 
of  fruit  in  the  season.  The  first  shoots  geuv^Tally  show  young  figs 
in  July  and  August,  but  these  in  the  climate  of  England  very 
seldom  ripen,  and  should  therefore  be  rubbed  olt  The  late  or 
midsummer  shoots  likewise  put  forth  fruit-buda,  which,  however, 
ilo  not  develop  themselves  till  the  following  spring ;  and  these  form 
the  only  crop  of  figs  on  which  the  British  gardener  can  depend. 

The  tig  tree  gro>vn  as  a  standard  should  get  very  little  pruning, 
the  effect  of  cutting  being  to  stimulate  the  buds  to  push  shoots  too 
vigoroos  for  bearing.  'WTicn  grown  a^inst  a  wall,  it  has  been 
recommended  that  a  single  stem  shoold  do  trained  to  the  height  of 
a  foot.  Above  this  a  snoot  should  be  trained  to  the  right,  and 
another  to  the  left ;  from  these  principals  two  other  subdivisions 
should  be  encouraged,  and  trained  15  inches  apart ;  and  along  these 
branches,  at  distances  of  about  8  inches,  shoots  for  bearing,  as  nearly 
OS  possible  of  equal  vi"onr,  shoold  be  encouraged.  The  bearing  shoots 
prodaoed  along  the  leading  branches  should  be  trained  in  at  full 
length,  and  in  autunin  every  alternate  one  should  be  cut  back  to 
one  eye.  In  the  following  summer  the  trained  shoots  should  bear 
and  npen  fruit,  and  then  be  cut  back  in  autumn  to  one  eye,  while 
shoots  from  the  bases  of  those  cut  back  the  previous  autumn  should 
be  trained  for  succession.  In  this  way  every  leading  branch  will 
bo  furnished  alternately  with  bearing  and  successionai  shoots. 

When  protection  is  necessary,  as  it  may  be  in  severe  winters, 
though  it  is  too  often  provided  in  excess,  spruce  branches  have  been 
foona  to  answer  the  purpose  exceedingly  well,  owing  to  the  fact 
that  their  leaves  drop  off  gradually  when  the  weatner  becomes 
milder  in  spring,  and  when  the  trees  require  less  protection  and 
more  light  and  air.  Tlie  principal  part  requiring  protection  is 
the  main  stem,  which  is  more  tender  than  the  young  wood. 

Forcing. — The  fig  requires  more  heat  ihafi  the  vine  to  bring  it 
into  leaf.  It  may  be  subjected  to  a  temperature  of  50°  at  night, 
and  from  60°  to  65°  in  the  day,  and  this  should  afterwards  be  in- 
creased to  60°  and  65°  by  night,  and  70°  to  75°  by  day,  or  even 
higher  by  sun  heat,  giving  plenty  of  air  at  the  same  time.  In  this 
temperature  the  evaporation  from  the  leaves  is  very  great,  and  this 
must  be  replaced  and  the  wants  of  the  swelling  fruit  supplied  by 
daily  watering,  by  syringing  the  foliage,  and  by  moistening  the 
floor,  this  atmosplieric  moisture  being  also  necessary  to  keep  down 
the  rod  spider.  When  the  crop  begins  to  ripen,  a  moderately  dry 
atmosphere  should  be  maintained,  with  abundant  ventilation  when 
the  weather  permits. 

The  fig  tree  is  easily,  cultivated  in  pots,  and  by  inti-oducing  the 
plants  into  heat  in  succession  the  fruiting  season  may  be  consider- 
ably extended.  The  plants  should  be  potted  in  turfy  loam 
mixed  with  charcoal  and  old  mortar  rubbish,  and  in  summer  top- 
dressings  of  rotten  manure,  with  manure  water  two  or  three  times  a 
week,  will  be  beneficiaL  'Whilo  the  fruit,  is  swelling,  the  pots 
■honid  be  plunged  in  a  bed  of  fermenting  leaves. 

The  following  are  a  few  of  the  best  figs  ^  those  marked  F.  are  good 
forcing  sorts,  and  those  marked  W.  smtable  for  Walls  :— 

Agcn;  browniah-CTCcn,  turbinate. 

AiigiSUnuo  Ola'lclcine),  F.,  W.:  yellow,  tnchlnatc. 

Broirn  lacliia,  V. :  chutnut-coloured,  louiiaisli. turbinate. 


Brown  Turkey  (Le«'»  Pcrpetoal),  F.,  W.:  purplish-brown,  tutbhiato 

Brunswick,  W. :  brownlBh-grcen,  pyrifonn. 

Col  (11  Slgnora  Blancs,  F. :  greenlab-yeUow.  pyrilono 


browDiao-green,  pyrifonn. 
Ilancs,  F.:  greenUh-yeUow.  t^._ 
Col  dl  gignora  Nero:  dark  cbocolate,  pj-rilomu 
Dmtt«;  iMle  dingy  brown,  pyriform. 
Early  Violet,  F. :  brownish  porple,  roundish. 
Oriizly  Bourjassotte :  chocolate,  round. 
Qroaae  Monstieaso  de  Upari :  pale  chestnut,  torblnsto 
Lucreila:  doll  wtiite,  ruundisti. 
NesTO  Lai^,  F. :  black,  long  pyriform. 
Rflyal  Vineyard :  purple,  long  pyrifonn. 
WTat«  Isctuo,  F. :  CTecnlsh-yellow,  roundlsh-oborate. 
White  MarBeillea,  F.,  W. :  pale  green,  roandlsh-obovotei 
8eo  Fio,  ToL  U.  p.  163. 

122.  the  Oooseberry  has  a  double  parentage,  Ribea  Grossolaria 
?»ing  the  parent  of  the  rou^h  or  hairy.fruit<3  sorts,  and  R.  (J\a- 
"rispa  that  of  the  siuooth-lniited  onea.     It  crefera  a  loose  rich 


soil,  which  readily  imbibes,  b'ut  does  not  retain,  much  moisture. 
The  plant  is  propagated  by  cutting.?,  and  should  be  transplanteil 
early  in  autumn,  the  trees,  like  those  of  the  currant,  being  ranged 
in  hues  or  groiijied  in  compartment;.  The  trees  should  be  formed 
with  single  stems  a  foot  high  ;  and  the  suckcre,  if  any  spring  up 
from  the  roots,  should  bo  carefully  removed  Formerly  it  was  the 
practice  in  Scotland  to  spui-  all  the  annual  wood ;  but  nowthe  blach 
currant  system  of  prunmg  is  more  generally  and  advantageously 
followed  The  ground  on  which  the  bushes  stand  should  be  forked 
over  once  a  year,  but  only  slightly,  so  as  not  to  disturb  the  roots,  and 
manure  should  be  applied  either  as  a  top-dressing  or  in  a  liquid  form. 
The  caterpillars  which  attack  the  plant  may  be  destroyed  by  dusting 
the  leaves  with  powdered  white  nellebore,  which  seems  to  be  thi 
only  certain  remedy,  as  even  hand-picking  fails  in  some  season^ 
when  the  caterjiilUrs  are  very  abundant,  and  the  trees  are  numerous. 
The  gooseberry,  like  the  currant,  may  bo  trained  on  walla  o* 
espaliers,  to  accelerate  the  ri|icning  or  increase  the  size  of  the  frnit 
The  following  is  a  good  limited  selection  of  sorts  : — 

Uairij  JIfrf*-— fied  Champagne,  Red  Warrington,  Keens'  Seedling,  Aough 
Red,  Lord  Derby,  Henson'e  SctHillng,  Crown  Bob,  Con)paDlon. 

Hairy  )'eUotc<— Yellow  Champagne,  Early  Sulphur  (very  early) ,  Calhailna. 
Fanny,  Broom  Qirl. 

Bairy  Grf«M.— Early  Green  Hairy,  Clenton  Green,  Thunder.^ 

Bairy  ir*it«.— White  Champagne,  Bright  Venus,  ^"hite  Lion,  JVan*. 
parent.  Snowdrop,  Fascination,  Antagonbt 

DoKny  (TAi^ec— Whitesmith.  Cheshire  Vut,  Maid  ot  'the  Mill,  iEarly 
White. 

Smooth  iioA.— London  (very  larsc).  Plough  Boy,  SmaU  Red  Globed  Turkey 
Red. 

Smooth  reUotes.— -Smiling  Beauty,  Leveller,  Gipsy  Queen.  Leader,  Ringer. 

Smooth  Greens.— Tiimasion  Greeu-gagp,  Telegi-mph.  Ueart  of  Oak*  Greea 
Overall,  Shiner,  General  Markham. 

Smooth  irute*.- White  Honey,  White  Fig,  Careless.  FreedomJ 
See  GOOSEBEJIRT,  vol.  1.  p.  VV9. 

123.  The  Hollar,  Mespilus  gennanica,  is  a  deciduous  tree,  native  M -diat 
of  the  middle  Slid  south  of  Europe,  and  foimd  in  hedges  and  woods 

in  England  Its  fruit  is  bard,  acid,  and  nnllt  for  eating  till  it 
loses  its  green  colour  and  becomes  "  bletted,"  in  which  state  it 
acquires  an  agreeably  acid  and  somewhat  astringent  flavont 
.  The  medlar  is  propagated  by  budding  or  grafting  upon  tho  white- 
thorn, which  is  most  suitable  if  the  soil  is  dry  end  sandy,  or  on  the 
quince  if  the  soil  is  moist.  It  produces  the  best  fruit  in  rich,  loamy, 
somewhat  moist  grciind.  Tlie  tree  may  be  grown  as  a  standard,  and 
chiefly  requires  pruning  to  prevent  the  branches  from  crossing  and 
rubbing  each  other.-  Tnefniit  should  be  gathered  in  November,  on 
a  dry  day,  and  laid  out  upon  shelves  in  the  fruit  Toomu  It  bocbmei 
blutted  and  fit  for  use  in  the  course  of  two  or  three  weeks. 

124.  The  Udon,  Chicumis  Melo,  is  an  annual  tropical  plant'  ot  M,  Im 
climbing  ot  trailing  habit,  extensively  cultivated  in  Persia  and  some . 
parts  of  India.     The  plant  requires  artificial  heat  to  grow  it  to  per- 
lootion,  the  rock  and  cantaloup  varieties  succeeding  with  a  bottom 
heat  of  70°  and  an  atmospheric  temperature  of  75°,  rising  with 

sun  heat  to  80°,  and'  the  PcrsLin  varieties  requiring  a  bottom  heat 
of  75°,  gradually  increasing  to  80°,  and  an  atmospheric  tempera- 
ture ranging  from  76°  to  80"  when  the  fruit  is  sweUing,  as  much  sun 
heat  as  the  plants  can  bear  being  allowed  at  all  times.  The  melon 
grows  best  in  rich  tuify  loam,  somewhat  heavy,  with  which  a  little 
wcU-rotted  dung,  especially  that  of  pigeons  or  fowls,  should  be 
used,-in  the  proportion  of  one-fifth  mixed  in  the  compost  of  loam. 
Melons  are.  growu  on  hotbeds  of  fermenting  manure,  when  the  soil 
should  be  about  a  foot  in  thickness,  or  in  pits  heated  either  by  hot 
water  or  fermenting  matter,  or  in  houses  neated  by  hot  water,  in 
which  case  the  soil  bed  should  be  15  or  18  inches  thick.  The  fer- 
menting materials  should  be  well  prepared,  and,  since  the  heat  has 
to  be  kept  up  by  linings,  it  is  a  good  plan  to  introduce  one  or  two 
layers  of  fagots  in  bmlding  up  the  bed.  A  mixture  of  dung  and 
leaves  gives  a  more  subdued  but  more  durable  heat 

For  all  ordinary  purposes  February  is  early  enough  for  sowing  the 
first  crop,  as  well-flavoured  fruits  can  scarcely  be  looked  for  before 
May.  Tlie  seeds  may  ba  scftvn  singly  in  3-inch  pots  in  a  mixture  of 
leaf -mould  with  a  little  loam,  the  pots  being  plunged  in  a  bottom 
heat  of  75°  to  80°,  and  as  near  the  glass  as  possible,  in  order  that  tho 
young  plants  may  not  be  drawn-  up.  The  hill  or  ridge  of  soil 
should  DO  about  a  foot  in  thickness,  the  rest  of  the  surface  being 
afterwards  made  up  nearly  to  tho  samS  level.  If  the  fruiting  bed 
is  not  ready  when  the  roots  have  nearly  filled  the  pots,  they  must  be 
shifted  into  4-inch  pots,  for  on  no  accotint  'must  they  be  alloMKd  to 
get  starved  or  pot-bound  Two  or  three  plants  are  usually  planted 
in  a  mound  or  ridge  of  soil  phiced  in  the  centre  of  each  light,  and 
the  rest  of  the  surface  is  covered  over  to  a  similar  depth  as  soon  ss 
the  roots  have  made  their  way  through  the  mound. 

The  mode  of  pruning  and  training  is  similar  whether  the  plants 
aie  grown  on  a  trellis  or  on  the  surface  of  a  bed,  with  this  difference 
that  in  the  former  case  the  main  stem  has  to  be  carried  opto  a 
sufficient  height  to  reach  the  trellis  before  it  is  stopped.  When 
the' plants  are  trained  on  the  surface  of  the  beds  the  tops  should  be 
pinched  off  as  soon  as  the  second  rough  leaf  is  fairl>  formed,  the 
stopping  being  effected  either  long  enoogh  before  planting  to  allow 
the  bu£  to  break,  or  not  until  tho  plants  have  taken  fresh  root  after 
planting.     One  branch  will  thna  be  dsveloped  from  the  axil  of  each 
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■>r  tho  two  leaves,  and  they  should  be  trained  one  towards  the  front 
niiJ  the  other  towards  the  back  of  the  frame,  before  reaching  which 
tlio  pointa  should  be  pinched  off  and  lateral  fruit-bearing  shoots  will 
Iheu  be  produced. 

The  melon  being  one  of  those  plants  which  produce  distinct 
male  and  female  flowers  (dicecious),  it  is  necessary  to  its  fertility  that 
both  should  bo  produced,  and  that  the  pollen  of  the  male  flower 
should,  either  naturally  by  insect  agency,  or  artificially  by  tho  culti- 
vator's manipulation,  bo  conveyed  to  tho  stigma  of  tho  female  flower  ; 
tliis  sotting  of  the  fruit  is  often  done  by  stripping  a  male  flower  of 
its  corolla,  and  inverting  it  in  tho  centre  of  tho  fruit-bearing  flower. 
After  tho  fruit  has  set  and  has  grown  to  tho  size  of  an  egg,  it  should 
be  preserved  from  contact  with  the  soil  by  placing  it  on  a  piece  of  tile 
or  slate  ;  or  if  grown  on  a  trellis  by  a  little  swinging  wooden  shelf, 
just  largo  enough  to  hold  it.  In  either  case  the  material  used  should 
lie  tilted  a  little  to  one  side,  so  as  to  permit  water  to  drain  away. 
Ikfore  tho  process  of  ripening  commences,  the  roots  should  have  a 
sulTicient  supply  of  moisture,  so  that  none  may  be  req^uired  from  that 
time  until  the  fruit  is  cut. 

When  the  melon  is  grown  in  a  house  there  should  be  a  good  depth 
of  drainage  over  the  tank  or  other  sourco  of  bottom  heat,  and  on  this 
should  bo  placed  turfs,  grass  side  downwards,  below  the  soil,  which 
should  not  be  loss  than  15  and  need  not  bo  more  than  18  inches  in 
thickness.  The  compost  should  be  made  moderately  firm,  and  only 
half  the  bed  should  bo  made  up  ot  first,  the  rest  being  added  as  the 
roots  require  it.  Tho  melon  may  also  be  grown  in  large  pots,  sup- 
plied with  artificial  manure  or  manure  water.  The  stems  may  bo 
trained  up  the  trellis  in  tho  usual  way,  or  the  rafters  of  a  pine  stove 
may  he  utilized  for  tho  purpose.  If  the  trellis  is  constructed  in 
jjanels  about  the  width  of  tlie  lights,  it  can  be  taken  down  and 
conveniently  stowed  away  when  not  in  use. 

The  presence  of  too  much  moisture  either  in  the  atmosphere  or 
in  the  soil  is  apt  tocanso  the  plants  to  damp  ofl'  at  the  neck,  but  tho 
evil,  if  it  appears,  may  be  chocked  by  applying  a  little  fresh-slaked 
lime  round  the  stem  of  the  plant. 

The  varieties  of  melon  are  continually  receiving  additions  which 
nro  more  or  less  permanent.  A  great  deal  depends  on  getting 
the  varieties  true  to.  name,  as  they  are  very  liable  to  get  cross- 
fertilized  by  insect  agency.     Some  of  the  best  are — 

Scarlet-Jleshed. — Scarlet  Gem,  and  Read's  Scarlet-fleshed. 
WhUc'fle^hcd. — Colston  Basset  Seeilling,  and  Queen  Emma. 
Oreen-Jlcihed. — Victory  of  Bath,  Eastnor  Castle,  and  Egyptian. 

125.  The  Mulberry,  Morns  nigra,  is  a  deciduous  tree,  with  moncE- 
cious  flowers,  and  oblong  compound  fruits,  having  a  rich  aromatic 
flavour  and  a  fine  subacid  juice.  The  fruit  is  in  request  for  the 
dessert  during  the  mouths  of  August  and  September.  It  is  a  native 
of  Persia,  and  succeeds  well  as  a  standard  in  the  warmer  parts  of 
England,  especially  in  sheltered  situations,  but  in  tho  north 
of  England  and  the  less  favoured  parts  of  Scotland  it  requires  the 
assistance  of  a  wall.  The  standard  trees  require  no  other  pruning 
or  training  than  an  occasional  thinning  out  of  the  branches,  and  are 
generally  filantod  on  grassy  lawns,  to  prevent  the  fruit  being  damaged 
wlien  it  falls. 

The  tree  succeeds  best  in  a  rich,  deep,  and  somewhat  moist  loam, 
hut  grows  well  in  any  good  garden  ground.  It  is  usually  propagated 
cither  by  cuttings  or  layers,  which  latter,  if  made  from  the  older 
branches  ot  the  tree,  come  sooner  into  bearing.  Cuttings  planted 
in  the  spring  should  consist  of  well-ripened  shoots  of  tho  preceding 
year,  with  a  joint  of  two-year-old  wood  at  their  base,  or  it  planted 
in  autumn  should  have  the  shoots  well  matured,  and  furnished 
with  a  heel  of  two-year-old  wood.  The  branches  and  even  stout 
limbs  aro  sometimes  employed  as  cuttings  instead  of  tho  younger 
shoots,  especially  when  the  object  is  to  obtain  a  bearing  tree  quickly. 
The  branch  should  be  planted  deeply  in  autumn  in  good  soil,  and  if 
necessary  supported  in  an  upright  position  by  a  stake.  The  most 
common  mode  of  propagatiu.'.,  however,  is  by  layering  the  young 
branches.  Tlio  mulberry  may  be  grown  in  pots,  and  gently  forwarded 
in  nn  orchard  house,  and  under  these  conditions  the  fruit  acquires 
a  richness  of  flavour  and  a  melting  character  which  is  unknown 
in  the  fruit  ripened  outdoors.  If  cultivated  in  this  way  it  requires 
abundance  of  water  while  the  fruit  is  swelling,  and  also  frequent 
dressings  of  artificial  fertilizers  or  doses  of  liquid  manure. 

126.  Tho  Ncctari^ie  is  merely  a  smooth-skinned  variety  of  tho 
peach,  and  will  be  included  under  that  head  (see  par.  129). 

^  127.  Tho  Nut,  Corylus  Avollana,  or  hazel-nut,  one  o£  our  indi- 
genous shruhs,  is  the  parent  of  tho  Filberts,  Coo  Nuts,  and  other 
improved  varieties  which  are  met  with  under  cultivation.  These 
succeed  best  in  a  rich  dry  loam,  deeply  worked,  and  should  receive 
from  time  to  time  a  slight  manuring.  They  aro  generally  planted 
in  the  slip,  but  thrive  best  in  an  open  quarter  by  themselves.  The 
different  variiHies  aro  propagated  by  layers,  or  more  general?  y  by 
suckers;  or,  if  required,  tiicy  mny  bo  grafted.  Ihe  Cosford  is  a 
favourite  kir.d,  being  a  thin-slielled  nut,  and  having  a  kernel  of  high 
flavour.  T<  either  this  or  the  filbert  bo  grafted  on  small  stocks  of 
tho  Spanish  nut,  which  grows  fast,  and  does  not  send  out  suckers, 
dwarfish  prolific  trees  may  bo  obtained  ;  and,  by  pruning  tho  roots 
iu  antumn,  tho  trees  may  be  kept  quite  neat  and  bushy. 
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The  county  of  Kent  has  Ion"  been  celebrated  for  the  culture  ot 
nuts  for  the  London  market.  The  young  plants  aro  almost  always 
suckers  from  old  bushes,  and  are  planted  from  10  to  12  feet  aj^art, 
being  subsequently  kept  from  crowding  or  shading  each  other  by 
pruning.  Tnoy  aro  suffered  to  grow  without  restraint  for  about 
three  years,  and  then,  being  cut  down  to  within  12  or  18  inches  of 
the  ground,  they  will  push  out  from  near  tho  top  five  or  six 
shoots,  which  at  tho  winter  pruning  in  thei-  second  year  are 
shortened  one-third.  A  hoop  of  sufliciont  diameter  is  then  placed 
within  the  branches,  and  the  shoots  are  fastened  to  it  at  about  equal 
distances.  In  tho  spring  of  tho  fourth  year  all  the  laterals  are  cut 
hack  nearly  to  tho  principal  stems,  and  from  these  cut-back  laterals 
short  shoots  proceed,  on  which  fruit  may  be  e.xpccted  in  the  follow- 
ing year.  Thoso  which  have  borne  fruit  aro  afterwards  removed  by 
the  luiife.  Tho  leading  slioots  aro  always  shortened  about  two- 
thirds.  Every  bearing  twig  is  deprived  of  its  top,  and  all  suckers  are 
carefully  rooted  out. 

The  nut  being  a  monoscious  plant,  it  is  necessary  in  the  winter  oi 
spring  pruning  to  take  care  that  a  sufiiciency  of  the  male  flowers — 
tnoso  produced  in  pendulous  catkins — are  preserved.  The  femalo 
flowers,  which  produce  the  fruit,  are  not  visible  till  spring,  and  appear 
in  tho  form  of  plump  buds,  producing  from  their  apex  several  deep 
crimson  threads,  which  are  the  styles  to  which  the  poUen  from  tho 
catkins  should  bo  applied. 

The  best  kinds  of  nuts  for  garden  cultivation  are  Lambert's  Filbert,  the 
Red  and  the  White  Filberts,  the  Cosford,  the  Norwich  Prolific,  and  Pearsou's 
Proline. 

128.  Tlie  Orange,  Citrus  Anrantiufflj  has  been  usually  culti- 
vated in  England  for  the  beauty  of  the  plant  and  the  fragrance  of 
its  blossoms,  rather  than  for  the  purpose  of  aftording  a  supply  ot 
edible  fruit.  The  latter  can,  hoWever,  be  easily  grown  in  a  hot-house, 
some  of  the  fruits  thus  grown,  especially  those  of  the  pretty  little 
T.'Lngierine  variety,  being  superior  in  quality  to  tho  imported  fruit. 
Tho  best  form  of  orange  house  is  the  span-roofed,  with  glass  on  both 
sides,  the  height  and  other  conditions  being  similar  to  those  recom- 
mended for  stove  plants.  The  trees  may  be  planted  out,  a  row  on 
each  side  a  central  path,  in  a  house  of  moderate  width.  The  bordeni 
must  be  carefully  made,  with  a  drainage  bottom  of  from  9  to  12 
inches  of  hroken  bricks  or  rubbly  stones,  and  a  drain  leading  to  tho 
exterior.  Kough  turf  with  tho  grassy  side  downwards  should  ba 
laid  over  the  drainage  material,  and  then  18  inches  of  good  turfy 
loam  mixed  with  gritty  sand  or  fine  burnt  ballast,  to  keep  it  per- 
meable to  water.  The  trees,  if  intended  to  be  permanent,  should  be 
placedlO  to  12  feet  apart.  Bottom  heat  (about  80°)  is.  beneficial;  but 
it  is  questionable  if  its  advantages  beneath  a  bed  of  soil  are  not 
more  than  counterbalanced  by  the  risk  of  over-dryncss,  and  the 
inconvenience  of  getting  access  to  the  heating  pipes  in  case  of  repairs 
becoming  necessary.  It  will  generally  be  found  more  convenient  to 
grow  the  plants  in  pots  or  tubs,  and  then  bottom  heat  can  be  secured 
by  placing  them  on  or  over  a  scries  of  hot-water  pipes  kept  near  to  or 
above  the  ground  level.  The  pots  or  tubs  should  be  thoroughly 
well  drained.  The  temperature  may  bo  kept  at  about  50°  or  65°  in 
winter,  under  which  treatment  the  trees  will  come  into  bloom  iu 
February.;  the  heat  must  then  bo  increased  to  60°  or  65°  in  the 
day  time,  and  later  on  to  80°  or  85°.  Throughout  tho  growing 
season  the  trees  should  bo  liberally  watered,  and  thoroughly  washed 
every  day  with  the  garden  engine,  care  being  taken  not  to  injure 
the  young  leaves  ;  this  will  materially  assist  in  keeping  down  insects. 
The  fruit  may  bo  expected  to  ripen  from  about  the  middle  of  Octobei 
to  January,  and  if  the  sorts  are  good  will  bo  of  excellent  quality. 
When  the  trees  aro  at  rest  the  soil  must  not  be  kept  too  wet,  since 
this  will  produce  a  sickly  condition,  through  the  loss  of  the  small 
feeding  roots.  The  trees  require  little  pruning  or  training.  When 
a  branch  appears  to  be  robbing  the  rest,  or  growing  ahead  of  them, 
it  should  be  shortened  back  or  tied  down. 

When  grown  for  tho  production  of  flowers,  which  aro  always  in 
greet  request,  the  plants  must  bo  treated  in  a  similar  manner  to 
tliat  already  described,  but  may  do  without  bottom  heat. 

The  favourite  sorts  of  oranges  are  tJio  Tangicrino,  a  delicious  emall-fruiicrt 
early  variety;  the  ivlandarin,  which  is  larger  than  Tangierilie;  tho  St 
^2ichae^s,  "vliich  is  tho  most  commonly  grown  ;  the  Maltese  Blood,  wliich  is 
a  very  distinct  sort  with  red  flesh  ;  and  the  Plata  or  silver  orange. 

129.  The  Peach,  Amygdalus  Persica,  or  Persica  vulgaris,  is  one 
of  the  most  delicious  of  exotic  garden  fruits.  There  are  two  principal 
races,  tho  Peach  proper,  wliich  has  fruits  covered  with  a  downy 
skin,  and  tho  Nectarine,  wliich  has  fruits  covered  with  a  smooth 
skin.  The  peach  and  tho  nectarine  would  therefore  appear  to  bo 
distinct  kinds  of  fruit,  and  indeed  have  an  appreciable  din"erence 
of  flavour  ;  but  as  both  peaches  and  nectarines  have  been  known  U 
grow  on  the  same  branch,  and  individuals  half-peach  half-nectarine 
have  been  produced,  they  must  be  regarded  as  merely  varieties  oi 
one  kind  ol  fruit.  Their  treatment,  moreover,  is  the  same  iu  every 
respect. 

'ro  perpetuate  and  multiply  the  choicer  varieties,  peaches  and 
nectarines  are  budded  upon  plum  or  almond  stocks.  For  dry  situa- 
tions almond  stocks  aro  preferable,  but  they  are  not  long-lived; 
while  for  damp  or  clayey  loams  it  is  hotter  to  use  plums.     PquMp< 
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irorking  is  sometimes  beneficial ;  thns  an  almond  budded  on  a  plum" 
stock  may  be  rcbudded  with  a  tender  peach,  greatly  to  the  aaran- 
tago  of  the  latter.  The  peach  border  should  be  composed  of  turfy 
mellow  loam,  such  as  is  suitable  for  the  vine  and  the  fig ;  this 
should  be  used  in  as  rough  a  state  as  possible,  or  not  broken  small 
and  fine.  The  bottom  should  slope  tonards  the  outer  edge,  where 
a  drain  should  be  cut,  with  an  outlet,  and  on  this  sloping  bottom 
should  be  laid  a  thickness  of  from  9  inches  to  12  inches  of  rough 
materials,  such  as  broken  bricks  or  mortar  rubbish,  over  which 
should  bo  placed  a  layer  of  rough  turf  with  the  grassy  side  down- 
wards, and  then  the  good  loamy  soil  to  form  the  border,  which 
need  not  be  of  greiter  depth  than  18  inches,  for  the  peach  tree  is 
most  productive  when  tho  roots  are  kept  near  the  surface.  The 
borders  should  cot  be  cropped  heavily  with  culinary  vegetables,  as 
deer  trenching  is  very  injurious.  Sickly  and  unfruitful  trees 
may  often  bo  revived  by  bringing  up  their  roots  within  5  or  6  inches 
of  the  surface.  The  experience  of  the  last  few  seasons  has,  however, 
been  so  disastrous  that  it  has  been  questioned  whether  it  may  not 
be  better,  in  cold  soils  and  bleak  situations,  to  abandon  outdoor 
peach  culture,  and  to  cover  the  walls  with  a  casing  of  glass,  so  that 
the  trees  may  be  under  shelter  during  the  uncongenial  spring 
weather. 

The  fruit  of  tho  poach  is  produced  on  the  ripened  shoots  of  the 
preceding  year.  If  those  be  too  luxuriant,  they  yield  nothing  but 
leaves  ;  and  if  too  weak,  they  are  iDcai>able  of  developing  flower 
buds.  To  furnish  young  shoots  in  sufficient  abundance,  and  of 
requisite  strength,  is  tho  great  object  of  peach  training  and  pruning. 
Trees  of  slender-growing,  twiggy  habit  naturally  fall  most  readily 
into  the  fan  form  of  training,  and  accordingly  this  has  generally  been 
adopted  in  tho  culture  of  peaches  and  nectarines.  The  old  fan 
form  is  very  nearly  that  of  fig.  82  (p.  245).  The  young  tree  is,  in 
raany  cases,  procured  when  it  has  been  trained  for  two  or  three  years 
in  the  nursery  ;  but  it  is  generally  better  to  commence  with  a  maiden 

Flant,  that  is,  a  plant  of  tho  first  ycir  after  it  has  been  budded. 
t  is  then  in  ordinary'  practice  headed  down  to  five  or  six  buds,  and 
in  the  following  summer  from  two  to  four  shoots,  according  to  the 
vigour  of  the  plant,  are  trained  in,  the  laterals  from  which,  if  any, 
are  thinned  out  and  nailed  to  the  wall.  If  there  aro  four  branches, 
the  two  central  ones  are  shortened  back  at  tho  subsequent  winter 
praning  so  as  to  produce  others,  the  two  lower  ones  being  laid  in 
nearly  at  full  length.  In  the  following  season  additional  shoots 
are  sentforth  ;  and  the  process  is  repeated  till  eight  or  ten  principal 
limbs  or  mother  branches  are  obtained,  forming,  as  it  were,  the 
frame-work  of  the  future  tree.  The  branches  may  be  depressed  or 
elevated,  so  as  to  check  or  encourage  them,  as  occasion  may  arise  ; 
and  it  is  highly  advantageous  to  keep  them  thin,  without  their 
becoming  in  any  part  deficient  of  young  shoots.  Sometimes  a  more 
rapid  mode  of  formation  is  now  adopted,  the  main  shoots  being  from 
the  first  laid  in  nearly,  at  full  length,  instead  of  being  shortened. 
The  prunin,''  for  fruit  consists  in  shortening  back  the  laterals  which 
had  been  nailed  in  at  tho  disbudding,  or  summer  pruning,  their 
length  depending  on  their  individual  vigour  and  the  lu.xuriance  of 
the  tree.  In  well-developed  shoots  the  buds  are  generally  double, 
or  rather  triple,  a  wood  bud  growing  between  two  fruit  buds  ;  the 
shoot  must  be  cut  back  to  one  of  these,  or  else  to  a  wood  bud  alone,  so 
that  a  young  shoot  inay  bo  produced  to  draw  up  the  sap  beyond  the 
fruit,  which  is  generally  desirable  to  secure  its  proper  swelling.    The 

Sointof  this  leading  shoot  is  subsequently  pinched  off,  that  it  may  not 
raw  away  too  much  of  tho  sap.  Jf  the  fruit  sets  too  abundantly,  it 
must  be  thinned,  first  when  as  large  as  peas,  reducing  the  clusters, 
and  then  when  as  largo  as  nuts  to  distribute  the  crop  equally  ;  the 
extent  of  the  thinning  must  depend  on  the  vigour  of  the  tree,  but 
one  or  two  fruits  ultimately  left  to  each  square  foot  of  wall  is  a  full 
average  crop.     The  final  thinning  should  take  place  after  stoning. 

The  best-placed  healthy  young  shoot  producea  from  the  wood  buds 
at  the  base  of  tho  bearing  branch  is  to  be  carefully  preserved  and 
in  duo  time  nailed  to  the  wall.  In  the  following  winter  this  will 
tiike  the  place  of  the  branch  which  has  just  borne,  and  is  to  be  cut 
out.  If  there  bo  no  young  shoot  below,  and  the  bearing  branch  is 
short,  the  shoot  at  the  point  of  the  latter  may  sometimes  be  preserved 
as  a  fruit  bearer,  though  / 

if  the  bearing   branch  '  \        i       .    f 

he  long  it  is  better  to 
cut  it   Dack  for  >oung 

wood.    It  is  the  neglect  "^.^^^     i       ,n     <  /^i  |,V 

ofthiswhichconstitutes       ~_C?^^\.\i  \j     ^ 
the  principal   fault  in  -_.,«.^ 

carrying  out  tho  English  C;;2i^xr^^^' W   ^y-  ".i^^ 


faa    system,   as    it 


cipal  feature  is  the  suppression  of  the  direct  channel  of  the  sap,  and 
tho  substitution  of  four  or  more  commonly  two  mother  branches, 
so  laid  to  the  wall  that  tho  central  angle  contains  about  90°.  The 
other  branches  are  all  treated  as  subordinate  members.  This  form 
is  open  to  the  objection  that,  if  the  under  branch  should  die,  tho 


Fio.  87. — Montreuil  Fan  Training. 


usuallypractised.  Seve- 
ral times  during  sum- 
mer the  trees  ought  t<) 

bfl  regularly  examined,  and  the  young  shoots  respectively  topped 
or  thmned  out  ;   those  that  remain  are  to  be  nailed  to  the  wall, 
or  braced  in  with  pieces  of  slender  twigs,   and  the  trees  ought 
oco-osionally  to  ho  washed  with  the  garden  engine. 
The  Montreuil  form  of  training  is  represented  by  fig.  87,    Tho  prin-_ 
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upper  one  cannot  bo  brought  down  into  its  place. 

The  form  ii  la  Dumoutier  ((ig 
is  merely  a  refinement  on  the  Montreuil  mcthotl, 


so  called  from  its  inventor. 
The  fonnation  of 


Fio.  88. — Dumoutier's  Fan  Training. 

the  tree  commences  with  the  inferior  limbs  and  proceeds  towards 
the  centre,  the  branches  being  lowered  from  time  to  time  as  the 
tree  acquires  strength.  AVh'at  is  most  worthy  of  notice  in  this 
method  is  the  management  of  the 
subordinates  in  tho  pruning  for 
fruit.  When  a  shoot  promisss 
blossom,    it  is  generally  at  some 

distance   from   the    point   of    in-  c 

sertion  into  the  old  wood,  and  the 
intermediate  space  is  covered  with 
wood  buds.  All  the  latter,  there-  I,- 
fore,  which  aro  between  the  old 
wood  a  and  the  blossom  c  in  fig.  89, 
except  the  lowest  b,  are  carefully 
removed  hy choiirgconncmcnt.  This 
never  fails  to  produce  a  shoot  rf,  Fio.  89. -Pruning  i!a  Dumoutier. 
the  growth  of  which  IS  favoured  by 

destroying  the  useless  spray  c  above  the  blossoms,  and  pinching  off 
the  points  of  those  which  are  necessary  to  perfect  the  fruit.  A  re- 
placing shoot  is  thus  obtained,  to  which  the  whole  is  invariably 
shortened  at  the  end  of  the  year. 

Mr  Seymour's  form  (fig.  90)  approaches  more  nearly  to  tho  French 
method  th.in  any  other  practised  in  England,  but  the  direct  channel 
of  the  sap  is  not  suppressed.  It  will  be  seeu  that  the  bearing  shoots 
are  all  on  tho  upper  side  of  the  mother  brai  ohes,  and  that  these 
bearing  shoots  aro  wholly  reproduced  once  a  jenr.  The  one  side  of 
the  annexed  figure  represents  the  tree  after  the  v  inter  pruning,  tho 
other  (left  hand)  side  before  it  has  undergone  that  operation.  On 
the  latter  side  the  young  shoots  will  be  seen  to  be  in  pairs,  and  at 
the  winter  pruning  the  lower  one,  or  that  which  has  borne  fruit,  i^ 
cut  out,  and  the  other  is  brought  down  into  its  place,  and  shorten*t 
to  about  8  or  9  inches,  care  being  taken  to  cut  at  a  wood  bud.    .A 


Fia.  90. 


i  Fan  Training. 


the  summer  disbudding  those  buds  which  are  besf  placed  and  at 
the  same  time  nearest  the  base  are  left  to  supply  the  future  year's 
bearing  wood.  Some  object  that  the  annual  excision  of  the  bearing 
shoots  produces  a  series  of  rugged  and  increasingly  ugly  protuber- 
ances at  their  base  and  along  the  upper  surface  of  the  principal 
branches ;  while  others  declare  that  this  mode  of  training  is  tho 
most  perfect  in  theory  that  has  been  devised.  We  are  inclined,  how- 
ever, to  prefer  the  old  fan  form,  which  when  well  executed  is  nearest 
the  natural  habit  of  tho  tree,  and  best  adapted  to  the  uncertain 
climate  of  England  ;  nioreovet,  in  all  cases,  ultra  refinement  for 
the  sake  of  appearance  is  neither  profitable  nor  judicious. 

For  cold  and  late  situations,  tho  late  Thomas  Andrew  Knight 
recommended  tho  encouragement  of  spurs  on  the  young  wood,  a( 
such  spurs,  when  cl<teo  to  the  wall,  generate  the  best  organized  and 
most  vigorous  blossoms,  and  generally  insure  a  crop  of  fruit  They 
may  bo  produced,  by  taking  care,  during  the  summer  pruning  or 
disbudding,  to  preserve  a  number  of  tho  little  shoots  emitted  by  the 
yearly  wood,  only  pinching  off  tho  minute  succulent  points.  On 
the  spurs  thus  formed  blossom  buds  will  bo  developed  early  in  the 
Jbllowing  season.     This  practice  is  well  adapted  to  cold  situations, 
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Peai'li  trees  require  protection,  especially  at  tlio  period  of  blos- 
soming, particularly  m  the  north  of  England  and  in  Scotland. 
Canvas  or  bunting  screens  arc  most  effectual.  By  applying  these 
early  in  the  season,  great  benefit  inay  bo  derived  from  retarding  the 
blossom  till  the  frosty  nights  of  spring  have  passed.  Woodeu  and 
glass  copings  are  also  very  useful  in  warding  off  frosts. 

Forcing. — The  ■  pruning  and  training  of  the  trees  in  tho 
peach  house  do  not  differ  materially  from  the  methods  practised 
out  of  doors.  It  may  also  be  stated  here  that  when  occasion  arises 
peach  trees  well  furnished  with  buds  may  bo  transplanted  and  forced 
immediately  without  rislcing  tho  crop  of  fruit,  a  matter  of  some 
importance  when,  as  sometimes  happens,  a  tree  may  accidentally 
fail.  In  tho  forcing  of  peaches  fire  beat  is  commonly  applied  about 
December  or  January  ;  but  it  may,  where  there  is  a  demand,  begin 
a  mouth  sooner.  At  first  tho  house  should  bo  merely  kept  closed 
at  about  45°,  but  tho  heat  sliould  gradually  increase  to  55  by  the 
time  the  trees  are  in  flower,  and  to  60°  when  the  fruit  is  set,  after 
■which  tlie  houso  should  be  kept  moist  by  sprinkling  the  walls  and 
paths,  or  by  placing  water  troughs  on  the  return  pipes,  and  the 
temperature  should  range  from  65°  by  day  to  70°  or  more  with 
8un  heat.  After  tho  fruit  has  set,  tho  foliage  should  be  refreshed 
and  cleansed  by  the  daily  uso  of  the  syringe  or  garden  engine. 
When  the  fruit  has  stoned,  that  is,  as  soon  as  the  kernels  have 
been  formed,  the  temperature  should  be  raised  to  about  60°  as  a 
minimum,  and  to  70°,  with  75°  by  sun  lieat,  as  a  maximum.  Water 
must  now  bo  copiously  supplied  to  the  border,  and  air  admitted  in 
abundance.  After  the  end  of  April  little  fire  boat  is  required. 
When  the  fruit  begins  to  ripen,  syringing  must  be  discontinued  till 
the  crop  is  gathered,  after  which  tho  syringe  must  be  again  occa- 
sionally used.  If  tho  leaves  should  happen  to  shade  the  fruit,  not 
only  during  the  ripening  process,  but  at  any  time  after  the  stoning 
period,  they  should  be  gently  turned  aside,  for,  in  order  that  the 
fruit  may  acquire  good  colour  and  flavour,  it  should  be  freely  ex- 
posed to  light  and  air  when  ripening  ;  it  will  bear  the  direct  rays  of 
the  sun,  even  if  they  should  rise  to  100°.  The  trees  often  suffer 
from  mildew,  which  is  best  prevented  by  keeping  the  borders  of 
the  peach  house  clear  and  sufficiently  moiat,  and  the  house  well 
ventilated. 

The  following  are  some  of  the  best  peaches  andnectarines,  arranged 
in  the  order  of  the  times  of  their  ripening  : — 
Peaches 


^arly  Beatrice 

Early  Louisa 

Frogmore  GoUleli. 

Halua  Early b. 

Rivers'a  Early  York b 

A  Bee m 

Waahingtoa  Raihripe m. 

Early  Silver m, 

Crawford's  Early j  ^' 

Grosse  ITisuonne ]  ^' 

}4oblesse ^  ^' 


July. 
July. 
July. 
Aug. 
m.  Aug. 

Aug. 
.  Aug. 
e.  -Vug. 
Aug. 
Sept. 
Aug. 
Sept. 
Aug. 
Sept. 


( e.  Aug. 
•tb.  r 


^'■^^ -^b.  Sept. 

Royal  George [ti'^^i. 

Bellegarde b.m.  Sept 

Belle  Bauco m.  Sept. 

DymonU m.  Sept. 

Late  Admirable m.e.  Sept. 

Desse  Tardive {  b  cTct?' 

AValburton  Admir^ible  . 


Sal  way . 


{  e.  Sept. 
■  \  b.  Oct. 

J  e.  Oct. 
•  \  b.  Nov. 


Nectarines. 


Lord  Napier    b.  Aug. 

Rivers'a  White ni.  Aug. 

Murrey. e.  Aug. 

^^s°"» -{l^i. 

«i™«« [t.'t.li 

Htmaston  Orange |  ^'  g"^j 


VioletteHitive |  »•  f ^"8^ 

Welbeck  Seedling |  ^-  ^^8- 

Victoria  (under  glass) Sept. 

Pine  apple.' b.  Sept. 

Stauwick  Elnige b.  Sept 

Albert  Victor m.e.  Sept. 

Stanwick  (under  glass) m.e.  Sept. 


.30.  The  Pear  has-  oiiginated  in  part  from  the  wild  species,  Pyrns 
communis,  and  in  part  from  other  species  of  the  genus,  including 
P.  sinensis  from  China,  P.  Achras  from  Southern  Russia,  P.  Sinai 
from  Syria,  and  P.  salicifolia  from  the  Caucasus.  It  may  be  readily 
raised  by  sowing  the  pips  of  ordinary  cultivated  or  of  wilding 
kinds,  these  forming  what  are  known  as  freo  or  pear  stocks,  on 
which  the  choicer  varieties  are  grafted  for  increase.  For  new  varieties 
the  flowers  should  be  fertilized  with  a  view  to  combine,  in  the 
seedlings  which  result  from  the  union,  the  desirable  qualities  of  the 
parents.  The  dwarf  and  pyramid  trees,  more  nsually  planted  in 
gardens,  are  obtained  by  grafting  on  the  quince  stock,  the  Portugal 
quince  being  the  best ;  but  this  stock,  from  its  surface-rooting 
habit,  is  most  suitable  for  thin  shallow  soils,  or  for  those  of  a  cold 
damp  nature.  Some  of  the  finer  pears  do  not  unite  readily  with 
the  quince,  and  in  this  case  double  working  is' resorted  to;  that 
is  to  say,  a  vigorous-growing  pear  is  first  grafted  on  the  quince,  and 
then  the  choicer  pear  is  grafted  on  the  pear  introduced  as  its 
foster  parent. 

In  selecting  young  peEB-  trees  for  walls  or  espaliers,  some  persons 
prefer  plants  one  year  old  from  the  graft,  but  trees  two  or  three 
years  trained  are  equally  good.  The  trees  should  bo  planted  im- 
mediately before  or  after  the  fall  of  the  leaf.  The  wall  trees  require 
to  be  planted  from  25  to  30  feet  apart  when  on  freo  stocks,  and  from 
15  to  20  feet  when  dwarfed.  ^V^lere  the  trees  are  trained  en  pyra- 
mids, or  en  quenoiUlU  (see  figs.  78,  79),  they  may  itaud  8  or  10 


feet  apart,  but  standards  in  orchards  should  bo  allowed  at  least  30 
feet,  and  dwarf  busli  trees  half  that  distance. 

In  the  formation  of  tho  trees  the  same  plan  may  oo  aaoptea  as 
hasalready  been  described  as  suitable  for  tne  apple  (par.  116).  For 
the  pear  orchard  a  warm  situation  is  very  desirable,  with  a  soil 
deep,  substantial,  and  thoroughly  drained.  Any  good  free  loam  ia 
suitable,  but  a  calcareous  loam  is  tho  best.  The  late  Mr  Rivers 
recommenils  that  pear  trees  worked  on  the  quince  should  have  tho 
stock  covered  up  to  its  junction  with  tho  graft.  This  is  effected 
by  raising  up  a  small  mound  of  rich  compost  around  it,  a  contriv- 
ance which  induces  tho  graft  to  emit  roots  into  the  surface  soil, 
and  also  keeps  the  stock  from  becoming  hard  or  bai'k-bound. 
The  fruit  of  the  pear  is  produced  on  spurs,  which  appear  on  shoots 
more  than  OKe  year  old.  Tho  mode  most  commonly  adopted  of 
training  wall  pear-trees  is  the  horizontal  (see  figs.  SO,  81).  For 
the  slender  twiggy  sorts  the  fan  form  is  to  be  preferred,  while  for 
strong  growers  Uke  Ganscl's  Bergamot,  tho  half-fan  or  the  hori- 
zontal is  more  suitable.  In  the  latter  form  old  trees  are  apt  to 
acquire  an  undue  projection  from  the  wall,  and  become  scraggy,  to 
avoid  which  a  portion  of  the  old  spurs  should  bo  cut  out  annually. 

The  summer  pruning  of  established  wall  or  espalier-rail  trees 
consists  chiefly  in  tho  timely  displacing  or  rubbing  off  of  the  super- 
fluous shoots,  so  that  the  winter  pruning,  in  horizontal  training,  is 
littlo  more  than  adjusting  the  leading  shoots  and  thinning  out 
the  spurs,  which  should  be  kept  close  to  the  wall,  and  allowed  to  re- 
tain but  two  or  at  most  three  buds.  In  fan-training,  the  subordi- 
nate branches  must  be  regulated,  the  spurs  thinned  out,  and  tho 
young  laterals  finally  established  in  their  places.  When  horizontal 
trees liave  fallen  into  disorder,  the  branches  may  be  cut  back  to 
within  9  inches  of  the  vertical  stem  and  branch,  and  trained  in 
afresh,  or  they  may  be  grafted  with  other  sorts,  if  a  variety  of  kinds 
is  wanted. 

Summer  and  autumn  pears  should  be  gathered  before  they  are 
fully  ripe,  otherwise  they  will  not  in  general  keep  more  than  a  few 
days.  The  Jargonelle,  as  Forsyth  rightly  advises,  should  be  allowed 
to  remain  on  the  tree,  and  bo  pulled  daily  as  wanted,  the  fruit  from 
standard  trees  thus  succeeding  the  produce  of  the  wall  trees.  Ia 
reference  to  the  Crassane,  Mr  G.  Lindley  recommends  gathering 
the  crop  at  three  different  times,  the  first  a  fortnight  or  more  before 
it  is  ripe,  the  second  a  week  or  ten  days  after  that,  and  the  third 
when  fuUy  ripe.  The  first  gathering  will  come  into  eating  latest, 
and  thus  the  season  of  the  fruit  may  be  considerably  prolonged.  It 
is  evident  that  the  same  method  may  be  followed  with  other  sorts 
which  continue  only  a  short  time  in  a  mature  state. 

The  varieties  of  pears  are  very  numerous,  while  comparatively 
few  sorts  are  required  in  any  ordinary  garden.  The  following  is  a 
small  selection  of  good  sorts  which  do  well  in  the  climate  of  Britain, 
and  they  are  arranged  according  to  the  months  when  they  are 
commonly  in  use, — a  period  which,  however,  varies  considerably 
in  different  seasons: — 


Dessert  Pears.. 


Doyenne  d'£t6 July. 

Beurr^  derAssomptiou..  .Aug. 

Jargonelle Aug. 

Souvenir  du  Congrfes Aug. 

Williams's  Bon  Chretien ..  Aug. 

Beurr6  d'Amanlis  Sept. 

Mad.ime  Trey ve Sept'. 

Beurr6  Superfln Sept. 

Fondante  d'Automne..  ..Sept. 

Baronue  de  Mello Oct. 

Comto  de  Laniy Oct. 

Louise  Bonue  of  Jersey. .. Oct. 

Seckel Oct. 

Belle  Julie Oct., 

Beurr^  Bosc Oct., 

Doyenn6  du  Cornice Oct., 

Duchesse  d'AngoulCme. ..Oct., 

Gansel's  Berganiot Oct., 

Marie  Louise Oct., 


Sept. 
Sept. 


Oct. 
Oct. 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Mar^chal  de  Cour Oct., 

PitmastoD  Duchesse      1  «  . 

d'Angouienio f  ""• 

Alihorp  Crassane Oct.- 

Tliompson'a Nov. 

Huyshe'a  Prince  Consort. .Nov. 

Passe  Colmar -..Nov. 

"W inter  Nelis Nov. 

Chaumontel Nov. 

Beurre  d'Areuberg Dec, 

Glou  ^lorceau Dec., 

Huyshe'a  Victoria Dec, 

Monarch Dec. 

Zdphirin  Gr^goire Dec, 

Beurr6  de  Jonghe Dec- 

Josephine  de  Malines Jan., 

Easter  Beurr6 Jan.- 

Nee  plus  Meuria Jan.- 

Nouvelle  Fulvie Feb., 


Nov. 

Nov. 
-Deo. 

,  Deo. 
,  Dec 
-Feb. 
-Mar, 
,  Jan. 
,  Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb 
Apr 
■Apr. 

Mar. 


Kilclien  Pears. 


Besi  d'H^ry Oct.-Jan. 

Black  Worcester Nov.-Feb. 

Flemish  Bon  Chretien Nov.-Mar. 

Verulara Nov.-Mar. 


Bellissime  d'Hiver Nov.-Apr. 

Catillac Dec-App. 

Winter  Fmuc  R^al Jan.-Mar. 

Uvedale'sSaiut  Germain.  .Jan. -Apr. 


131.  The  Phie-apple,  Bromelia  Ananas,  or  Ananassa  sativa,' 
requires  for  its  cultivation  a  tropical  climate  similar  to  that  of  the 
•West  Indies — a  mean  temperature  of  70°  at  the  coldest  and  of  83° 
at  the  warmest  season,  with  a  range  of  about  10°  between  the  night 
and  day  temperature.  It  also  requires  a  supply  of  heat,  averaging 
about  90°,  to  the  soil  in  which  the  roots  are  placed,  and  hence  it  is 
grown  in  a  hot-house,  where  it  can  be  supplied  with  bottom  heat, 
by  being  plunged  in  a  bed  of  fermenting  material,  suCh  as  tanner's 
bark  or.  decaying  leaves,  or  by  hot  water  apjilied  either  in  pipes 
passing  through  hollow  chambers,  or  shallow  hot-water  tanks  placed 
beneath  the  plunging  beds.  The  heat  arising  from  violent  fermenta- 
tion is,  however,  greater  than  tho  tender  roots  can  bear,  and  if  great 
watclifulness  bo  not  employed,  the  labour  of  many  months  may  be 
wasted  in  a  single  day.  Bottom  heat  should  not  exceed  95°,  and  may 
be  brought  down  when  active  growth  is  not  required  to  about  75  . 
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It  must  be  regulated  in  its  application  by  tha  amount  of  light  and 
nf  warmth  in  tho  air.  Durinj;  the  season  when  the  plants  are  at 
rest  it  should  bo  comparatively  low ;  during  their  sea^n  of  active 
crowth  it  should  be  considerable ;  and  during  their  ripening  season 
It  should  be  highest  of  all. 

Tho  top  spit  of  an  old  loamy  pasture,  including  the  turf,  and 
mixed  with  about  one-third  the  bulk  of  good  well-rotted  dung,  forma 
a  suitable  compost  for  the  pine-apple.  The  soil  used  at  iloudon, 
where  these  fruits  have  been  very  successfully  grown,  is  a  sandy 
peat  or  leaf-mould  obtained  from  a  high-lying  spot,  where  hard- 
wooded  trees,  chiefly  beech,  have  long  been  growing.  Tho  late  Mr 
Fleming,  when  at  Trentham,  used  a  mixture  of  three  parts  turfy 
maiden  loam  to  one  part  of  peat,  these  ingredients  being  mixed  to- 
gether and  laid  under  a  wooden  platform  on  which  sheep  were  fed 
(which  was  so  constructed  that  the  dung  and  urine  of  the  sheep 
fell  through),  and  left  there  long  enough  to  become  well  enriched. 
Other  noted  cultivators  have  recommended  turfy  loam  and  sheep  or 
deer  dung  in  the  proportion  of  six  of  loam  to  three  of  the  manure, 
one  of  leaf-mould  being  added.  The  compost  should  be  prepared 
a  considerable  time  beforehand,  and  frequently  turned  over  and 
aerated ;  when  used,  it  should  bo  roughly  broken  with  tho  spade, 
but  not  screened.  Some  cultivators,  who  do  not  otherwise  enrich 
the  soil,  use  half-inch  bones  and  soot  at  tho  timo  of  potting  in  the 
proportion  of  an  Sinch  potful  of  each  to  a  barrowful  of  Obrous 
eurtaco  soil.  The  plants  when  growing  freely  are  benefited  by  tho 
use  of  liquid  manure  of  an  ammoniacal  character. 

The  pine-apple  is  sometimes  propagated  by  planting  the  crowns 
which  grow  on  the  fruit,  but  more  commonly  from  tho  suckers 
which  appear  at  the  base  of  the  stem,  these  being  a  less  time  in 
arriving  at  a  fruiting  state.  When  removed  from  the  fruit  or  stem, 
the  crowns  or  suckers  are  trimmed  and  laid  aside  till  the  scar  has 
dried,  after  which  they  are  potted.  This  usually  takes  place 
during  August  or  September,  as  the  offsets  should  be  allowed 
to  obtain  considerable  size  before  they  are  removed,  for  the  reason 
that  large  suckers  grow  with  more  vigour  and  come  sooner  into 
fruit  than  those  of  smaller  size.  They  should  bo  placed  in  4-inch 
or  8-inch  pots,  the  soil  being  somewhat  lighter  then  than  that  used 
afterwards.  They  may  be  slightly  shaded  for  a  short  period,  and 
in  about  eight  or  twelve  days  may  receive  a  little  water.  The  old 
routine  of  pine-apple  culture  embraced  a  period  of  three  years,  but 
thii)  has  been  reduced  by  modern  growers  to  about  eighteen  months. 
The  more  rapid  method  was  first  brought  into  notice  by  Abercrombie. 
Its  chief  features  are  the  employment  of  more  mature  suckers  at 
tho  outset,  and  the  acceleration  of  the  growth  of  the  plants  after- 
wards by  tho  application  of  a  hotter  and  moistcr  atmosphere  thaa 
formerly,  so  as  to  obtain  the  growth  of  two  summers  in  one. 

Tho  roots  should  be  preserved  in  a  fresh  healthy  state  during 
winter,  so  as  not  to  require  being  cut  away,  as  was  formerly  done ;  and 
this  may  be  secured  by  giving  very  moderate  and  judicious  waterings, 
and  by  keening  tho  bottom  heat  well  under  control.  About  the 
beginning  of  March,  or  earlier,  tho  fonvardest  young  plants  from 
suckers  are  selected  from  tho  stock  of  succession  plants,  and  the 
earth  and  roofs  examined ;  they  are  then  put  into  larger  pots  in 
good  soil,  and  plunged  in  a  bed  having  a  genial  bottom  heat  of  about 
85°.  They  require  to  be  shaded  for  a  few  days,  and  after  they 
begin  to  root  should  receive  moderate  waterings.  As  soon  aa  the 
roots  thicken  in  tho  balls  of  soil,  which  will  be  about  the  beginning 
of  August,  they  are  to  be  transferred  into  10-inch  or  12  inch  pots,  in 
which  thoy  will  mature  theirfruiL  At  each  successive  shift  the  ball 
of  earth  and  roots  is  to  be  preserved  entire.  From  March  onwards 
the  temperature  is  gradually  increased  as  follows: — In  March,  60° 
to  70°  by  night,  70°  to  80°  by  day  ;  April  70°  to  75°  by  night,  80° 
to  85°  by  day  ;  May  75°  to  80'^  by  night,  90°  to  95°  by  day ; 
Jtino  80°  to  85°  by  night,  95°  to  100°  by  day.  After  the  beginning 
of  August  the  heat  is  allowed  to  decline  gradually  until  it  arrives 
at  tho  winter  temperature  of  60°.  While  fire  heat  is  used,  tho 
nocturnal  temperature  should  not  exceed  80°,  and  sufficient 
moisture  must  be  supplied.  To  prevent  the  plants  from  being 
drawn,  they  should  ho  allowed  ample  space — 2  feet  from  plant  to 

flant  is  not  too  much — and  be  placed  as  near  the  glass  as  possible. 
n  August  and  September  abundance  of  air  and  more  copious  sup- 
plies of  water  are  given.  To  prevent  the  roots  from  damping  off 
in  winter,  water  must  be  cautiously  applied,  and  the  pits  should  be 
heated  by  means  of  fire  heat  rather  than  by  fermenting  materials. 
Some  gardeners  apply  this  biennial  mode  of  cultivation  only  to  the 
varieties  of  the  Queen  type,  but  our  best  cultivators  for  the  most  part 
adopt  it  in  its  main  features  for  all  varieties,  and  the  fruit  produced 
is  finer  than  tliat  grown  upon  the  triennial  course.  Those,  how- 
ever, who  wish  to  cultivate  such  large  and  coarse  sorts  as  the 
Providence  may  possibly  find  it  necessary  to  take  a  longer  period 
for  fruiting  them. 

The  penod  at  which  pine-apple  plants  first  show  their  fruit  stems 
is  the  most  critical  in  their  whole  culture.  The  plant  must  be  of  a 
certain  age,  or  at  least  of  a  certain  magnitude,  before  it  will  start 
freely  or  to  good  purpose.  In  the  second  year  a  Queen  pine  is 
capable  of  producing  a  perfect  fruit ;  and  in  the  third  year  the  large 
Tarieties  arrive   at  puberty.     The  solid  part  of  the  stem  ia  then 


observed  to  have  increased  in  bulk,  and  to  have  ascended  consider- 
ably above  the  soil  Tho  start  is  generally  required  to  be  made  at 
a  particular  period,  but  the  fruit  stalks  do  not  appear  until  the  pot 
ia  filled  with  roots.  It  is  therefore  necessary  that  tho  roots  shall 
have  nearly  occupied  all  the  new  soil  by  tho  time  the  development 
of  the  fruit  is  required,  and  care  should  bo  taken  that  in  winter 
tho  tender  fibres  should  sulfer  neither  from  drought  nor  from  exces- 
sive moisture  or  heat.  After  the  plants  show  (ruit  they  arc  never 
shifted;  but  tho  surface  soil  may  be  replaced  by  some  fresh  and  rich 
compost.  Water  is  supplied  from  time  to  time,  but  should  never 
be  colder  than  tho  average  temperature  of  the  hou.se.  Whilst  the 
fruit  is  swelling,  care  must  be  taken  to  carry  on  the  growth  of  the 
plant  with  equability  and  moderation.  As  the  fruit  approaches 
maturity,  water  is  gradually  withheld,  lest  the  flavour  should  bo  irn 
paired.  Pine-apples  should  be  cut  a  short  time  before  they  obtain 
conjplete  maturity  j  fhey  do  not  keep  sound  long  after  being  cut,  and 
consequently,  if  they  have  to  be  kept  over  for  a  short  period  the  plant, 
pot  and  all,  should  be  moved  to  a  dryish  moderately  cool  room. 

The  Hamiltonian  system  of  pine  growing  was  at  one  time  more 
frequently  adopted  than  now.  Instead  of  the  suckers  being  de- 
tached from  their  parent  stems  before  fruiting,  the  ba.se  of  the  old 
stem  was  bared  of  leaves  and  eartlicd  up  with  rieh  comjiostjinto  which 
it  rooted  freely,  each  sucker  thus  producing  a  ripe  fruit  in  Irom  eight 
to  twelve  months  from  the  timo  it  was  started.  When  this  fruit 
waa  cut,  the  process  was  repeated  till  a  third  succession  of  fruit 
and  a  fourth  were  obtained,  after  which  tho  sucker  which  bore  the 
last  fruit  was  cut  off  with  6  or  8  inches  of  the  main  stem,  and  potted 
so  as  to  furnish  another  similar  progeny  of  suckers. 

The  Queen,  as  a  quick-fruiting  sort,  and  the  larger  Smooth-leaved 
Cayenne,  are  the  chief  favourites  among  cullivators.  It  may,  how 
ever,  be  useful  to  give  the  names  of  a  few  of  the  best  varieties  :i 

Sjiinelcss-lcaved  Pine-apple. 

Smooth-leaved  Cayenne,  fruit  large,  cylindrical ;  good  in  winter. 

Spiny-hated  Pine-apples. 

Black  Jamaica  :  fruit  oval,  4  to  6  lb ;  one  of  tho  best  for  winter  use. 
Charlotte  Kothschild  :  fruit  cylindrical,  7  to  11  lb  ;  good  in  winter. 
EnviUc  :  fruit  pyramidal,  6  to  7  IN.  , 

Lady  Beatrice  L.imbton:  fruit  pyramidal,  11  lb;  good  in  winter;  very  Juicy. 
Lord  Carington  :  fruit  cylindrical,  5  to  7  tt> ;  good  in  winter. 
Prince  Albert ;  fruit  pyramidal,  (i  to  8  lb;  best  in  funinier  and  autumn. 
Queen  :  fruit  cylindrical,  4  to  8  lb;  the  best  sort  for  general  purposes. 
Thoresby  Queen ;  fruit  roundish-ovate,  0  to  S  lb. 

132.  Tho  Flum,  Prunus  domestica,    is  considerca  a  nativfl  ol  Plum 
England,  but  many  of  tho  best  cultivated  varieties  have  been  intro- 
duced from  Franco.     The  fruit  is  not  only  prized  for  dessert,  but 
also  for  culinary  purposes. 

Plums  arc  propagated  chiefly  by  budding  on  stocks  of  the  Mussel, 
Brussels,  St  Julien,  and  Pear  plums.  The  damson,  wine  sour,  and 
other  varieties,  planted  as  standards,  are  generally  increased  by 
suckers.  For  planting  against  walls,  trees  wOiich  have  been  trained 
for  two  years  in  the  nursery  are  preferred  by  some,  but  maiden  tree? 
can  be  very  successfully  introduced,  and  by  a  course  of  liberal  treat- 
ment, with  less  hard  pruning,  may  be  more  speedily  got  to  a  fruiting 
state.  Any  good  well-drained  loamy  soil  is  suitable  for  plums,  that 
of  medium  quality  as  to  lightness  being  decidedly  preferable.  Walls 
with  an  east  or  west  aspect  are  generally  allowed  to  them,  the  dis- 
tance between  the  trees  being  from  20  to  30  feet.  The  horizontal 
mode  of  training  is  adopted  by  many,  but  the  fan  or  half-fan  forms 
are  also  very  commonly  followed,  and  where  there  is  suHicient  height 
probably  the  fan  system  is  the  best.  The  shoots  ought  to  be  laid  in 
nearly  or  quite  at  full  length.  The  fruit  is  produced  on  small  spurs  on 
branches  at  least  two  years  old,  and  the  same  spurs  continue  fruitful 
for  several  years.  St.andard  plum  trees  should  be  planted  25  feet 
apart  each  way,  and  dwarfs  1 5  or  20  feet.  Such  trees  icouire  only  to 
have  a  portion  of  their  wood  thinned  out  occasionally  when  they  arc 
young.     The  hardy  kinds  grown  in  this  way  are  very  productive. 

In  favourable  seasons  the  crops  reouire  thinning,  to  relieve  the 
branches  from  the  excessive  weight.  The  unripe  fruit,  if  fully  grown 
and  beginning  to  change  colour,  is  quite  fit  for  cooking.  For  dessert 
purposes  tho  fruit  should  bo  allowed  to  remain  on  the  tree  as  long 
as  it  will  hang,  and  should  bo  gathered  by  the  stalk  without  dis- 
turbing the  bloom.  Such  kinds  as  Coe's  Golden  Drop  and  Ickworth 
Imperatrice,  if  gathered  dry,  wrapped  in  tissue  paper,  and  laid  in  « 
dry  cool  fruit-room,  may  be  kept  for  months  fit  for  use. 

The  foUowingis  a  selection  of  good  reliable  varieties  of  plums, 

with  their  times  of  ripening :  — 

Dessert  Plums. 

Early  Green  Gage e.  July. 

(  ©.  July. 
Royal  HAllve |  ^  j^^^ 

Elvcrs's  Early  Apricot b.  Aug. 

Denniaton's  Superb m.  Aug. 

Oullliu  Golden m.  Aug. 

Green  Gage m.c.  Aug. 

M'LaughlinB e.  Aug. 

Washington Sept. 

Angelina  Burdett b.  Sept. 

Purple  Gage b.  Sept. 

Tranipareot  Gage b.  Sept. 


Woolston  BlacI: I).  .Sept. 

Jefferson b.m.  .Sept 

Kirke'8 b.m.  S(  pt 

Hulings's  Superb m.  Sept. 

Reine  Claude  du  Comta  I       q^  , 

Hathem j  m.  Sept. 

Coe's  Golden  Drop. c.  Prpt 

Relne  CUude  de  Bavay. .  |  ^  ^^' 

Ickwortli  Iinperatrice  b.  Oct 

I  e.  Oct 
■(  b.  Kgi 


Late  Rivers . 
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Culinary  Plums. 


White  MfigDum  Bonnm Sept 

Mitchclsou'B b.  Sept. 

Poad'a  Seedling b.m.  Sept. 

Victoria  (Alderton).  b.m.  Sept. 

Critteoden's  Damson m.  Sept. 

Diamond m.  Sept. 

Wine  Sour m.  Sept 

Autumn  Corapfite e.  Sept. 

Sandaira e.  Sept. 

Belle  deSeptembre b.m.  Oct. 


Early  Rirers e.  July. 

Early  Orleans b.m.  Aug. 

Czar... m.  Aug. 

Sultan m.  Aug. 

rcrahore m.e.  Aug. 

Orleans ,e.  Aug. 

Prince  Engelbert {b.Se°|i. 

,Prtace  of  Wales {b.s'^i. 

133.  Tlio  Quince,  Cydonia  vulgaris,  is  but  little  cultivated  in 
Great  Britain,  two  or  three  trees  planted  in  the  slip  or  orchard 
being  in  general  found  to  be  sufficient  for  a  supply  of  the  fruit ;  in 
Scotland  it  seldom  approaches  maturity,  unless  favoured  by  a  wall. 
The  fruit  has  a  powertul  odour,  but  in  the  raw  state  is  austere  and 
astringent ;  it,  however,  makes  an  agreeable  marmalade,  and  is  often 
used  to  give  flavour  and  poignancy  to  stewed  or  baked  apples. 

The  quince  prefers  a  rich  light  and  somewhat  moist  soil.  The 
tree  is  generally  propagated  by  cuttings  or  layers,  the  former  mak- 
ing the  best  plants,  but  being  longer  in  growing.  It  is  much  used 
as  a,  dwarfing  stock  for  certain  kinds  of  pears,  and  for  this  purpose 
the  young  plants  when  bedded  out  in  the  quartets  should  be 
shortened  back  to  about  18  or  20  inches.  Those  required  to  form 
standard  fruit-hearing  trees  should  be  trained  up  to  a  single  stem 
till  a  height  of  5  or  6  feet  is  attained. 

There  are  three  principal  varieties  of  the  quince,  the  Portugal, 
the  apple-shaped,  and  the  pear-shaped.  The  Portugal  is  a  taller  and 
more  vigorous  grower  than  the  others,  and  has  larger  and  finer  fruit ; 
the  apple-shaped,  which  has  roundish  fruit,  is  more  productive, 
and  ripens  under  less  favourable  conditions  than  either  of  the 
others  ;  while  the  pear-shaped  has  roundish-pyriform  fruit,  which 
jipens  later  than  that  of  the  apple-shaped  variety. 

134.  The  Raspberry,  Rubus  Idaeus,  which  is  founa  wild  in  Great 
Britain  and  in  woods  throughout  Europe  and  Asiatic  Russia,  is 
propagated  from  suckers,  which  may  be  taken  off  the  parent  stools 
in  October,  and  planted  in  rows  5  or  6  feet  apart,  and  at  3  feet 
asunder  in  the  rows.  It  is  the  habit  of  the  plant  to  throw  up  from 
the  root  every  year  a  number  of  shoots  or  canes,  which  bear  fruit  the 
subsequent  year,  and  then  decay.  In  dressing  the  plants,  which  is 
done  immediately  after  the  crop  is  gathered,  all  these  exhausted 
stems  are  cut  away,  and  of  the  young  canes  only  three  or  four  of  the 
strongest  are  left,  which  are  shortened  about  a  third.  The  stems, 
being  too  weak  to  stand  by  themselves,  are  sometimes  connected 
together  by  the  points  in  the  form  of  arches,  or  a  stake  is  driven  in 
midway  between  the  plants,  and  half  the  canes  are  bent  one  way  and 
half  the  other  both  being  tied  to  the  stake.  Sometimes  they  are  tied 
upright  to  stakes  fixed  to  each  stool.  The  best  support  is,  however, 
obtained  by  fastening  the  points  of  the  shoots  to  a  slight  horizontal 
rail  or  bar,  placed  a  foot  and  a  half  on  the  south  side  of  the  rows, 
by  which  means  the  bearing  shoots  are  deflected  from  the  perpen- 
dicular to  the  sunny  side  of  the  row,  and  are  not  shaded  by  the 
annual  wood.  When  this  mode  of  training  is  adopted,  the  plan  of 
planting  1  foot  apart  in  tlie  row  and  leaving  one  or  two  canes 
only  to  each  shoot  is  preferable.  The  ground  between  the  rows 
should  never  be  disturbed  by  digging  ,  but  an  abundant  supply  of 
good  manure  should  be  given  annually  in  autumn  as  a  dressing,  which 
should  be  forked  in  regularly  to  a  dejith  of  4  or  5  inches.  All 
surplus  suckers  should  be  got  away  early  in  the  summer  before  they 
have  robbed  the  roots,  — five  orsix,  to  be  reduced  to  the  four  best, 
being  reserved  to  each  root.  Fresh  plantations  of  raspberries  should- 
be  made  every  six  or  seven  years.  The  double-bearing  varieties, 
which  continue  to  fruit  during  autumn,  require  light  soils  and  warm 
situations.  These  should  be  cut  close  down  in  February,  as  it  is 
the  strong  young  shoots  of  the  current  year  which  bear  the  late 
autumnal  crcps.  The  other  varieties  may  be  made  to  bear  in  autumn 
by  cutting  the  stems  half-way  down  at  an  early  period  in  spring  ; 
but,  as  with  all  other  fruits,  the  flavour  of  the  raspberry  is  best 
when  it  is  allowed  to  ripen  at  its  natural  season. 

The  following  are  some  of  the  finer  sorts  now  in  cultivation : — 
Baumforth's  Seedling—a  large  emnmer-bearing  red. 
Carter's  Prolific — a  large  summer-bearing  red. 
Fastolf  or  lilby — a  large  summer-bearing  red. 
M'Lareu'a  Prolirtc— a  large  double-bearing  red. 
Nortliumberland  Fillbasiiet — a  large  summer  red 
October  Red — a  fine  autumn-bearing  red. 
October  Yellow — a  fine  autumn-bcarlng  yellow. 
Prince  of  Wales— a  large  summer-bearing  red. 
Red  Antwerp— a  large  summer-bearing  red. 
Rogers's  Victoria — a  large  autumn-bearing  red. 
Round  Antwerp — a  large  summer-bearing  red. 
Sweet  Yellow  Antwerp— a  large  summer-bearing  yeuow. 

135.  The  Service,  Pyrus  Sorbus  or  P  domestica,  is  a  European 
tree  which  has  been  regarded  as  a  native  of  England  on  the  evidence 
of  a  single  tree,  which  has  probably  been  planted,  now  existing  in  the 
forest  of  Wyre.  Though  not  much  cultivated,  its  fruit  is  esteemed 
by  some  persons,  and  therefore  two  or  three  trees  may  very  well 
be  provided  with  a  place  in  the  orchard,  or  in  a  sheltered  corner  of 
the  lawn.  The  tree  is  seldom  productive  till  it  has  arrived  at  a 
goodly  size  and  age.  The  fruit  has  a  peculiar  acid  flavour,  and, 
like  the  medlar,  is  fit  for  use  only  when  thoroughly  mellowed  by 


being  kept  till  it  has  Decome  blctto.l.  There  is  a  pear-shaped 
variety,  pyriformis,  and  also  an  apple-shaped  variety,  malifomiis, 
both  of  which  may  bo  propagated  by  layers,  and  still  better  by 
grafting  on  seedling  plants  of  their  own  kind.  The  fruit  is  some- 
times brought  to  market  in  winter. 

136.  The  Straicbcrrij  of  the  garden  has  been  obtained  by  the 
crossing  of  several  species  of  Fragaria,  the  larger-fruited  sorts  from 
F.  grandiflora,  chilensis,  and  virginiana,  and  the  smaller  alpines  from 
F.  vesca.  Tho  alpine  varieties  should  be  raised  from  seeds ;  whilo 
the  other  sorts  are  continued  true  to  their  kinds  by  runners. 
If  now  varieties  are  desired,  these  are  obtained  by  judicious  crossing 
and  seeding. 

The  seeds  of  the  alpines  should  be  savea  from  the  finest  fruit 
ripened  early  in  the  summer.  They  should  at  once  be  sown,  either 
in  a  sheltered  border  outdoors  or  in  pots.  The  soil  should  bo  rich 
and  light,  and  the  seeds  very  slightly  covered  by  sifting  over  them 
some  leaf-mould  or  old  decomposed  cow  dung.  When  the  plants 
appearand  have  made  five  or  six  leaves,  they  should  be  transplanted 
to  where  they  are  to  remain  for  bearing.  The  seeds  sown  in  pots  may 
be  helped  on  by  gentle  heat,  and  when  tho  plants  are  large  enough 
should  bo  pricked  out  in  fine  rich  soil,  and  in  June  transferred  to 
the  open  ground  for  bearing  ;  they  will  produce  a  partial  crop  in  tho 
autumn,  and  a  full  one  in  the  following  season.  The  same  treat- 
ment may  be  applied  to  the  choicer  seedlings  of  the  larger-fruited 
sorts  from  which  new  varieties  are  expected. 

The  runners  of  established  sorts  should  be  allowed  to  root  in  the 
soil  adjoining  the  plants,  which  should,  therefore,  be  kept  light  and 
fine,  and  as  soon  as  a  few  leaves  are  produced  on  each  the  secondary 
runners  should  be  stopped.  When  the  plants  have  become  well- 
rooted,  they  should  at  once  be  planted  out.  fhey  do  best  in  a 
rather  strong  loam,  and  should  be  kept  tolerably  moist.  The 
scarlet  section  prefers  a  rich  sandy  loam.  The  ground  should  be 
trenched  2  or  3  feet  deep,  and  supplied  with  plenty  of  manure,  a 
good  proportion  of  which  should  lie  just  below  the  roots,  10  or  12 
inches  from  the  surface.  The  plants  may  be  put  in  on  an  average 
about  2  feet  apart.  Mr  Myatt,  a  well-known  strawberry-growoi 
for  market,  plants  in  rows  18  inches  apart,  and  the  same  distance 
from  plant  to  plant  in  the  rows,  but  leaves  a  space  of  30  inches  for 
an  alley  separating  groups  of  three  rows,  and  after  the  first  year 
the  middle  row  is  cleared  away.  Some  of  the  best  growers  allow  2^ 
feet  between  the  rows,  -with  the  plants  2  feet  from  each  other. 

A  mulching  of  strawy  manure  put  between  the  rows  in  spring 
serves  to  keep  tho  ground  moist  and  the  fruit  clean,  as  well  as  te 
afford  nourishment  to  the  plants.  Unless  required,  the  runners  are 
cut  ofl' early,  in  order  to  promote  the  swelling  oftheiriiit.  The  plants 
should  be  watered  during  dry  weather  after  the  fruit  is  set,  and  occa- 
sionally till  it  begins  to  colour.  As  soon  as  the  fruit  season  is  over, 
the  runners  are  again  removed,  and  the  ground  hoed  and  raked. 
The  plantation  should  be  renewed  every  second  or  third  year,  or 
less  frequently  if  kept  free  of  runners,  if  the  old  leaves  are  cut 
away  after  the  fruit  has  been  gathered,  and  if  a  good  top-dressing 
of  rotten  dung  or  leaf-mould  is  applied.  A  top-dressing  of  loam  is 
beneficial  if  applied  before  the  plants  begin  to  grow  in  spring,  but 
after  that  period  they  should  not  be  disturbed  during  the  summer 
either  at  root  or  at  top.  If  the  plants  produce  a  large  number  of 
flower-scapes,  each  should,  if  fine  large  fruit  is  desired,  have  them 
reduced  to  about  four  of  the  strongest.  The  lowest  blossoms  on 
the  scape  will  be  found  to  produce  the  largest,  earliest,  and  best 
fruits.  The  fruit  should  not  be  gathered  tUl  it  is  quite  ripe,  and 
then,  if  possible,  it  should  be  quite  dry,  but  not  heated  by  tne  sun. 
Those  intended  for  preserving  are  best  taken  without  the  stalk  and 
the  calyx. 

Forcing. — The  runners  propagated  for  forcing  are  layered  into 
3-inch  pots,  filled  with  rich  soil,  and  held  firm  by  a  peg  or  stone.  If 
kept  duly  watered,  they  will  soon  form  independent  plants.  Tho 
earlier  thoy  are  secured  the  better.  Wben  firmly  rooted  they  are 
removed  and  transferred  into  well-drained  6-inch  pots,  of  strong  well- 
enriched  loam,  the  soil  being  rammed  very  firmly  into  the  pots, 
which  are  to  be  set  in  an  open  airy  place.  In  severe  frosts  they 
should  be  covered  with  dry  litter  or  bracken,  but  do  not  necessarily 
require  to  be  placed  under  glass.  They  are  moved  into  the 
forcing  houses  as  required.  The  main  points  to  be  kept  in  view  in 
forcing  strawberries  are,  first,  to  have  strong  stocky  plants,  the  leaves 
of  which  have  grown  sturdily  from  being  well  exposed  to  light,  and 
secondly,  to  grow  them  on  slowly  till  fruit  is  set.  When  they  are 
first  introduced  into  heat,  the  temperature  should  not  exceed  46° 
or  60°  by  fire  heat,  and  air  must  be  freely  admitted  ;  should  the 
leaves  appear  to  grow  up  thin  and  delicate,  less  fire  heat  and  more 
air  must  be  given,  but  an  average  temperature  of  65°  by  day  may 
be  allowed,  and  continued  while  the  plants  are  in  flower.  When 
the  fruit  is  set  the  heat  may  be  gradually  increased,  till  at  the 
ripening  period  it  stands  at  65°,  and  occasionally  at  75°  by  sun- 
heat.  While  the  fruit  is  swelling  the  plants  should  never  be  allowed 
to  get  dry,  but  when  it  begins  to  colour  no  more  water  should 
be  given  than  is  absolutely  requisite  to  keep  the  leaves  from  flag- 
ging. Jhe  plants  should  be  removed  from  the  house  as  soon  as 
the  crop  is  gathered.     The  forced  plants  properly  hardened- m»k9 
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first-rate  outdoor  plantations,  and  it  put  out  early  in  summer,  tn 
good  ground,  will  often  produce  a  useful  autumnal  crop. 

The  varieties  are  very  numerous.  The  following  are  some  of  the 
bettand  most  distinct  of  those  now  in  cultivation,  those  marked  t 
being  specially  suitable  for  forcing: — 

Amateur — a  brlak-flavpured  variety 

British  Queen  '—one  ol  tho  bist-ftavoured  sorta ;  requires  good  colUvatioo. 

Dr  flogK — a  tiardicr  form  of  British  Qilcca. 

Klton — late,  and  valuable  for  preserving:. 

Enchantress — a  fine-flavoured  late  variety. 

Albert  Pine  '—an  excellent  high-flavoured  sort. 

Ftogmore  Late  Pine — a  good  late  sort. 

James  Veitch  •—  a  large  solid  showy  variety. 

Keens'  Seedling  * — a  fine  old  ^ort,  of  great  inerit  for  all  puipoaes. 

ta  Constante  ■— an  excellent  sort,  of  sprightly  flavour. 

La  Grosse  Sucr^e  '—large,  and  of  excellent  flavour. 

Loxford  Hall  SeedHng— one  of  the  best  late  sorts. 

Lucas* — a  useful  flne-flavourcd  variety. 

Hyatt's  Elixa— very  high-flavoured,  perhaps  in  this  respect  tinequalled. 

Oscar  '—good  (or  a  general  crop  ;  travels  well 

President  • — a  useful  brisk-flavoured  sort. 

Sir  Charles  Napier*— a  capital  market  fruit,  rather  add. 

Sir  Harry — a  favourito  market  fruit. 

Sir  Joseph  Paxtou  * — an  excellent  large  high-flavoured  sor^. 

Vicomtesse  H^rlcart  de  ^liory  '—good  for  all  purposes ;  one  of  the  best. 

137.  The  Fine,  Titis  vinifera,  a  native  ot  the  shores  of  the  Cas- 
pian, and  a  deciduous  climbing  shrub,  is  hardy  in  Britain  so 
ur  as  re^rds  its  vegetation,  but  not  hardy  enough  to  bring  its  fruit 
to  satisfactory  maturity,  so  that  for  all  practical  purposes  the  vine 
must  be  rc^irded  as  a  tender  fruit  Planted  against  a  wall  or  a 
building  having  a  south  aspect,  or  trained  over  a  sunny  roof,  such 
sorts  as  the  Black  Cluster,  Black  Prince,  Pitmaston  White  Cluster, 
Royal  Muscadine,  Sweetwater,  &c.,  will  ripen  in  the  warmest  Eng- 
lish summers  so  as  to  be  very  pleaaant  eatiii",  but  in  cold  summers 
the  fruit  is  not  eatable  in  the  raw  state,  and  can  only  be  converted 
into  wine  or  vinegar.  For  outdoor  culture  the  long-rod  system 
is  generally  preferred. 

When  the  plant  is  grown  under  glass,  the  vino  border  should  oc- 
cupy the  interior  of  the  house  and  extend  outwards  in  the  front,  but 
it  IS  best  made  by  instalments  of  5  or  6  feet  as  fast  as  the  pre- 
Tions  portions  become  well  filled  with  roots,  which  may  readily  be 
done  by  packing  up  a  turf  wall  at  the  extremity  of  the  portion  to  be 
newly  made  ;  an  exterior  width  of  16  feet  will  be  suiBcient.  Inside 
borders  require  frequent  and  thorongh'waterings.  In  well-drained 
localities  tne  border  may  be  partially  below  the  ground  level,  but 
in  damp  situations  it  should  be  made  on  the  surface  ;  in  either  case 
the  firm  solid  bottom  should  .slope  outwards  toward  an  efficient 
drain.  A  good  bottom  may  be  formed  by  chalk  rammed  down 
close.  On  this  should  be  laid  at  least  a  foot  thick  of  co.irse  hard 
mbbly  material,  a  layer  of  rough  turf,  grass  side  downwards,  being 
spread  over  it  to  prevent  the  compost  from  working  down.  Tho 
soil  itself,  which  snould  be  2i  or  3  feet  deep,  never  less  than  2 
feet,  should  consist  of  five  parts  rich  turfy  Ipam,  one  part  old  lime 
rubbish  or  broken  bricks,  including  a  little  wood  ashes  or  burnt 
earth  (ballast),  one  part  broken  charcoal,  and  about  one  part  of 
half-inch  bones,  the  whole  being  thoroughly  mixed,  and  kept  dryish 
till  used. 

Young  vines  raised  from  eyes  are  generally  preterred  for  planting. 
The  eyes  being  selected  from  well-ripened  shoots  of  the  previous  year 
aro  planted  about  the  end  of  January,  singly,  in  small  pots  of  light 
loamy  compost,  and  after  standing  in  a  warm  place  for  a  few  days 
should  be  plunged  in  a  propagating  bed,  having  a  bottom  heat  of  76°, 
which  should  be  increased  to  85°  when  they  have  produced  several 
leaves,  the  atmosphere  being  kept  at  about  the  same  temperature  or 
higher  by  sun  heat  during  the  day,  and  at  about  76°  at  night.  As 
soon  as  roots  are  freely  formed  the  plants  must  be  shifted  into  6-inch 
pots,  and  later  on  into  12-inch  ones.  The  shoots  are  trained  up  near 
the  glass,  and,  with  plenty  of  heat  (top  and  bottom)  and  of  water, 
with  air  and  light,  and  manure  water  occadonally,  will  form  firm 
stroB^  well-ripened  canes  in  the  course  of  the  season.  To  prepare 
the  Tine  for  planting,  it  should  be  cut  back  to  within  2  feet  of  the 
pot  early  in  the  season,  and  only  3  or  4  of  the  eyes  at  the  base 
should  bo  allowed  to  grow  on.  The  best  time  for  planting  is  in 
spring,  when  the  young  shoots  have  just  started.  The  vines  should 
be  planted  inside  the  house,  from  1  to  2  feet  from  the  front  wall,  the 
roots  being  placed  an  inch  deeper  in  the  soil  than  before,  Wirefully 
disentangled  and  spread  outwards  from  the  stem,  and  covered  care- 
fully and  firmly  with  friable  loam,  without  manure.  When  the 
shoots  are  fairly  developed,  the  two  strongest  are  to  be  selected 
and  trained  in.  When  forcing  is  commenced,  the  vinery  is  shut 
np  for  two  or  three  weeks  without  fire  heat,  the  mean  temperature 
ranging  about  60°.  Fire  heat  must  be  at  first  applied  very  gently, 
■nd  may  range  about  66°  at  night,  and  from  65°  to  70°  by  day,  but  a 
few  degrees  more  may  be  given  them  as  the  buds  break  and  the 
new  shoots  appear.  When  they  are  in  flower,  and  onwards  during 
the  swelling  of  the  berries,  85°  may  be  taken  as  a  maximum,  running 
np  to  90°  with  sun  heat,  and  the  temperotnre  maybe  lowered  some- 
what when  the  fruit  is  ripe.  As  much  ventilation  as  the  state  of 
the  weather  will  permit  shonid  be  given.  A  moist  growing  atmo- 
rohere  is  necessary  both  for  the  swelling  frait  and  for  maintaining 
the  health  of  the  foliage.     A  due  amount  of  moisture  may  be  kept 


up  by  the  use  of  evaporating  troughs  and  by  syriuging  the  walls  and 
pathways  two  or  three  times  a  day,  but  the  leaves  should  not  be 
syringed.  When  the  vines  are  m  flower,  and  when  the  fruit  is 
colouring,  the  evaporating  troughs  should  bo  kept  dry,  but  the 
aridity  must  not  bo  excessive,. lest  the  red  spider  and  other  hurtful 
insects  should  attack  the  leaves.  In  the  course  of  the  season  the 
borders  (inside)  will  require  several  thorough  soakings  of  warm 
water, — the  first  when  the  house  is  shut  up,  this  being  repeated 
when  the  vines  have  made  young  shoots  a  few  inches  long,  again 
when  the  vines  are  in  flower,  and  still  again  when  the  berries  aru 
taking  the  second  swelling  after  stoning.  Outside  borders  require 
watering  in  very  dry  summer  weather  only. 

There  are  three  principal  systems  of  pruning  vines,  termed  the 
long-rod,  the  short-rod,  and  the  spur  systems,  and  good  crops  havo 
been  obtained  by  each  of  them.  It  is  admitted  that  larger  bunches 
are  generally  obtained  by  (he  long-rod  than  by  the  spur  system. 
The  principle  of  this  mode  of  pruning  is  to  train  in  at  considerable 
length,  according  to  their  strength,  snoots  of  the  last  year's  growth 
for  producing  shoots  to  bear  fruit  in  the  present ;  these  rods  are 
afterwards  cut  away  and  replaced  by  young  shoots  trained  up  during 
the  preceding  summer ;  and  these  are  in  their  turn  cut  but  in 
the  following  autumn  after  bearing,  and  replaced  by  shoots  of 
that  summer  s  growth.  By  the  short-rod  system,  short  instead  of 
long  rods  are  retained ;  they  are  dealt  with  in  a  similar  manner.  Tho 
spur  system  has,  however,  become  the  most  general.  In  this  case 
tne  vines  are  usually  planted  so  that  one  can  be  trained  up  under 
each  rafter,  or  up  the  middle  of  the  sash,  the  latter  method  being 
preferable.  The  shoots  are  cut  back  to  buds  close  to  the  stem,  whicn 
should  be  encouraged  to  form  alternately  at  equal  distances  right 
and  left,  by  removing  those  buds  from  the  original  shoot  which  aro 
not  conveniently  placed.  The  young  shoots  from  these  buds  are  to 
be  gently  brought  to  a  horizontal  position,  by  bending  them  a  little 
at  a  time,  and  usually  opposite  about  the  fourth  leaf  the  rudiments 
of  a  bunch  will  be  developed.  The  leaf  directly  opposite  the  bunch 
must  in  all  cases  be  preserved,  and  the  young  shoot  is  to  be  topped 
at  one  or  two  joints  beyond  the  incipient  fruit,  tho  latter  distance 
being  preferable  if  there  is  plenty  of  room  for  thefoUage  to  expand  ; 
the  lateral  shoots,  which  will  push  out  after  the  topping,  mnst  be 
again  topped  above  their  first  or  second  joints.  If  the  bunches  are 
too  numerous  they  must  be  thinned  before  the  flowers  expand,  and 
the  berries  also  must  be  properly  thinned  out  and  regulated  as  soon 
as  they  are  well  set,  care  being  taken,  in  avoiding  overcrowding, 
that  the  bunches  be  not  made  too  thin  and  loose. 

The  cultivation  of  vines  in  pots  is  very  commonly  practised  with 
good  results,  and  pot-vines  are  very  useful  to  force  for  the  earliest 
crop.  The  plants  should  be  raised  from  eyes,  and  grown  as  strong 
as  possible  in  the  way  already  noted,  in  rich  turfy  loam  mixed  with 
about  one-third  of  horse  dung  and  a  little  bone  dust.  The  tempera- 
ture should  be  gradually  increased  from  60°  to  80°,  or  90°  by  sun 
heat,  and  a  bottom  heat  a  few  degrees  higher  must  be  maintained 
during  their  growth.  As  the  roots  requi  more  room,  the  plants 
should  be  shifted  from  3-inch  pots  into  those  of  6,  12,  or  15  inches 
in  diameter,  in  any  of  which  larger  sizes  they  may  be  fruited  in  tho 
following  season,  but,  to  be  successful  in  this,  the  young  ijd  pro- 
duced must  be  thoroughly  matured  after  it  has  reached  its  bmit 
of  growth. 

The  vine,  both  indoors  and  out,  is  very  subject  to  the  vine-mildew, 
which  appears  to  the  naked  eye  like  a  white  powder  ;  when  this  is 
1  visible  tnere  is  no  effectual  remedy,  but  if  taken  at  the  earliest  stage 
'  it  may  be  destroyed  by  dusting  the  whole  plant,  stem,  leaves,  and 
1  fruit,  with  sulphur.  An  equally  destructive  enemy  is  the  vine  louse, 
I  Phylloxera  vasteUrix.  No  certain  easily  applied  cure  has  yet  been 
I  discovered,  and  practically  the  only  sure  remedy  is  to  destroy  the 
I  vines,  clear  out  the  old  infested  soil,  'and  cleanse  the  structures 
thoroughly  in  every  part. 

The  number  of  varieties  of  grapes  possessmg  some  merit  is  con- 
aiderabl':,  but  a  very  few  of  them  will  be  found  sufficient  to  supply 
all  the  wants  of  the  cultivator.  For  general  purposes  nothmg 
approaches  the  Black  Hamburg  (including  Frankentnal)  in  merit 
Those  named  below  are  more  or  less  in  requisition: — 

Outdoor  Grapes. 

Black  Cluster— small,  roundish-oval,  black  berries. 

Black  Prince— tsnrtsh,  oval,  pnrplish-blnck  berries. 

Early  Ascot  FrontiCTai>— round,  amber -coloured  hemes  :  musky  fiaTour. 

Early  Saumur  FrontiKnan— medium,  round,  pale-amber  berries ;  musky. 

Early  Wlilte  Malvasia  (Grove-end  Sweetwater)- roundish.  vhitlBh-greea 
berries.  ,     „ 

July  Frontlgnan- medium,  round,  bloc-black  berries ;  mnskv  flavour. 

JlUler's  Burgundy  (The  Miller)— small,  roni,dlsh-oval,  black  berries. 

Royal  Muscadine  (Chassolas  de  Fontalneblcau)— large,  round,  greeuUb. 
yellow  berries  ;  one  of  the  best  whiU  grapes,  Indoors  or  out 

Indoor  Grapes. 
Allcante-IarBe,  ov.I,  bine  black  berries ;  late,  and  a  good  k^Pff- 
Black  Hamburg-large,  roundish-ova],  bhick  bemes;  A 1  In  every  f^^f*^. 
Black   Monukka- medium,  obovate-oblong,     brownish-black,    seeoicas 
crackling  berries ;  ver>'  pleasant  catini; ;  may  be  grown  as  a  cunosliy. 
Buckland  Sweetwatei^large,  roimdlsh,  pale  amber  bernes.  .„„„, 

C>non  Hall  Muscat— large,  roundish,  amber  berries :  high  ""''L?"?"'; 
Chasaelas  MosquA— medium,  round  pale  amber  bemea ;  rich  musty  navoar. 
Ducheu  of  Bncclench— nnall,  nxM.  gt.erolsh-white  berries  ;  mouo . 
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?^^J     -"cclcueh-very  >nr„v,  roui  dish,  grccnl.li.ajnocr  borrlcs. 
footer.  U  hitp  ^tcUllns-larijuh.  roun.ll»h.ov;il,  grcuilsh.ydl  "v  bcrrioa 

oXjr^'i"/ """"'  l'?""""'"'-'"""'  ■•"""'""'.•oblate,  i  "  k  bcrrfcl 
Orlii  y  frunt.;Qaii--mcdlrin.,  ro.i>.,l,  trizily  red  bcrrlc.  ;  musky 

n,T,  \l'i;"„VT,'"^  '"%=  •  ""•",''•  '''•■"^''  ''"'■'" :  '»'".  «'iulrcs  to  bans  Iod- 
Oloa  Milroc-l.r.-e.  oval,  [.urplc  black  borrk-s  ;  very  riue.  late 

M ,  L  n'V'iV  "  y"'',''"'  '"""''.Ishoxal,  l,lat.k  berries;  lato,  a  good  kceycr 

\\Z.t,  ,    •*'""IV''-'^"'3=-,»r'"'  I"'lo-»"'''cr  berrie3.  musky  lUvou? 

T?if.Ki,n„  ff         «°'  '■?."?''•  '"nsimrcnt  white  terries;  lato. 

vSnn^I  w^TJ",",  '"■"!  "»>"■  l9''-o"l.  Brec.iish..hlto  berries ;  late. 
WesJ-.  s't  pJ'.^Kf  ?,'r,T^'""''  ,??'■  "'•'""''sh-blaek  berries  ;  m„,ky. 
Wh   0  r«nt  .[,?r'"'-'n  •  "■"""•'I'  >-oval.  blue-block  berrle.;  late.     ^ 
wmto  tronti-iiaa-niediuin,  rouud,  erconish-yeUow  berries;  musky. 

"d  MaclresllpM  r„l,^?  ''!?'=''^- ,  ^"'  ="  e'-«''l"'"=o  vinery,  lilaek  Hamburg 
water  and  R^lPv''  \f''-  ""''  ^o^'^'-'s  ^^h't"  Scedlin-,  liuekland  Swect- 

"r^n'tl-nan  an  -nn  ".'\'/"'',"'5'"'<'  Seedling,  Koyal  .Muscadine,  \nUc 
Ru^i,  fi  ;  ™  ''"'^''  °'  Buoclouch,  white.  For  a  general  midseason  eron 
oan  re^d','Ih-'";„d  »*'"*"''f"',''N'  ""^  '"^''i'  Do,v„e'B,''blaek  GrL:iy  Front"!!: 
han~in^H>^A         l"'"^''  »' Alewndria  and  Raisio  do  Cilabre,  vibitc.    Fur 

•WJnuL        1^0     Th»  zr'  f"'',^!;""''"  Alexandria  and  Trebblano.  white 

nT,J  *;•    M-        '"!;':  ■'?Slai.9  regi,a,  is  a  lofty  tree,  native  of  Persia 

lor  Jiickling,  and  wlicn  ripe  is  a  favourite  article  of  tlie  dessert.  The 
tree  succeeds  m  deep  sandy  or  calcareous  loams,  and  in  stiff  loams 
resting  on  a  siavdly  bottom.  It  roauires  free  Exposure  to  air  and 
light.  It  IS  propagated  by  seeds,  and  occasionally  by  buddinn 
Rafting,  or  marclung  for  the  r^erpc  tuation  of  spe.  ial  varieties.  TlT^ 
in^»f  T,  !"'  ^""^^  naturally,  and  therefore  little  pruning  is  re- 
qmrcd,  it  b^ing  merely  necessary  to  cut  off  stiagglini  growths  and 
to  prevent  the  branches  from  interlacing.  Thfbest  Unrfor  Der 
forinin.  this  is  in  tlie  autumn,  just  after  fhe  fall  of  th    leaT    Plfi  t" 

Tears  0  r  't'/r°rt'-''^'"'N'^''r'  ''["^"^^'^^  '»!  they  are  twenty 
tZLZ.r  '  '?  produced  at  the  e-Uremitiesof  the  shoots  of 

-beXn  „„t°,r"-'  »"',*"^'°".  i"  g=".l.eiingthe  crop,  care  should 
be  taUu  not  to  injijro  the  young  wood.     In  some  par  s  of  England 

this  13  far  from  being  a  commendable  mode  of  collecting  them 
IJcsidos  the  common  walnut,  there  are  several  varietie°3  culUvated 

particularly  the  Thin-shelled  and  the  Thetford  or  Highfl-errwh  ch 

last  15  by  far  tlie  best  w.ilnut  grown.  °     .)>;r,  wuicn 

Orchanl-  13d  Orchard-house  Trecs.-TUo  fruits  that  may  bo  successfullv 
fcouse  grown  in  unheated  orchard-houses  are  peaches,  nec^tarinos,  apr  cots 
trees.        plums,  figs,  cherries,  pears,  and  apples  ;\.nd  all,  except  the  l?st  two 

are  more  readily  obtained  iu  those  which  are  judiciously  heated      ' 
Ihe    rees  are  somoUmes  planted  out,  and  sometimes  grown  in 

poU.      fhe  potted  fees  are  decidedly  to   bo  preferred,   for  those 

nnlet  ;r  f  '"'"^  °"\  "'  '"'  "'  '^'  ""'"""J  "f  t!">  cult  vator  and 
r.dlTl  ,2.  "'"  ""  'rS"  ""  "P*  «"  ""'S^o"  tl"^  ^P>ce  ;  they  do  not 
jndeed  require  so  much  attention  as  regards  water,  while  pot  trees 

■Lt  untTft?,"n  '  ''?r' '°  """'  ^"roctfrom  the  time'the  fruitTf  I  ly 
Vl^^  I      "  ^°  ripening  stage ;  but  on  the  other  hand  a  much 

greater  variety  may  be  grown  in  this  way,  and  tJie  trees  can  be  shifted 
from  place  to  place,  as  required,  witli  the  utmostfacility  While  at 
vest  in  winter  they  can  be  set  dose  together  without  iuju^,  and  may 
be  continued  in  this  way  until  they  come  into  flower.  After  "hi 
setting  of  the  fruit  the  hardier  sorts,  as  plums,  pears,  and  app  es  can 
ba  taken  out,  and  put  under  temporary  awAin  J  i!"  it  [s  sXto 
plunge  them  beside  the  walks  in  tile  o/en  quanfrs  of    h    gafden 

in  the  g  ound  In  diy  summer  weather  they  need  a  good  watering 
tivo  or  three  times  a  day,  and  besides  this  should  have  a  dose  of 
Uquid  mannre  occasionally.  This  removal  of  the  hardier  plants  to 
the  open  air  leav«,  more  space  under  glass  for  the  tend  rer  sorts 

The  trees  are  most  convenient  when  trained  in  the  pyramidal 
form  or  as  compact  bushes;  and  the  summer  treatment Tould 
consist  in  pi.chmg  back  the  points  of  all  the  growingThool^  after 
the^  have  formed  two  or  three  leaves.  ouuoia  aiier 

The  vigour  of  pot  fruit  trees  is  greatly  due  to  judidous  surface- 
dressing  during  the  summer  months.  It  should  be  applld  at 
intervals  of  ten  or  twelve  days,  an4  should  be  made  up'^of  equ, 
parts  of  horse-dropping.,  tuify  loam,  and  malt  dust,  the  whole  W 
laid  up  ma  heap  and  frequently  turned.  The  dressing  should  not" 
however,  be  applied  within  three  weeks  of  the  ripening  of  the  fruit 

,1oL  tbl-f  1  ^  •"f,""''^  '"  °"'"'""  "^  ^""^  '^^  t'°°  Io"es  have 
done  their  work,  in  similar  compost  to  that  first  employed-good 
turfy  loam,  with  about  a  sixth  of  rotted  manure,  anda  snrinklin°o 
bone  dust.  Th,y  are  to  bo  turned  out  of  the  pot  and  a  s^ce  of  ab°out 
an  inch  in  thickness  pared  off  with  a  sharp  liiif;,  and  a  then  to  b» 
replaced  in  a  pot  of  the  same  size  as  that  in  which  they  previouslv 
grew,  unless  . a  those  cases  where  a  larger  one  may  bo  IZZ,IZ 

^,TJl    T     ff*^  "°*,  ^*','"'  "^'y-     '^''i^  di'^rooting  may  some- 

times  be  done  before  the  leaves  are  quite  ready  to  UU,  in  which 

.^se  care  .3  necessary  to  prevent  the  tree  from  flagging  ;  and  If   ne 

weather  be  hot   the  tops  should  be  kept  moist  by  frequently  dew  n 

the  foliage  with  thesvrin-r„_  l„,f  „„     '.„ .  L  -.'.  "  y.,    "'" 


H  O  R  IM  C  U  L  T  U  R  E 


LVEGETABLES, 

j:^  :S  S;::;^ry^!:S:!J!i:  j^^ '  --•  -  -^^^ 

hon  „°u7m"''"'""''  '''■'""  '""  ''■''"  cnl.ivated  in  potsin  anorcbard: 
1  0U.0  will  compare,  as  regards  size  .tnd  quality,  with  the  best  fr^it 

Vir.   Veyetahhs. 

140.  Under  this  head  wo  include  those  esculciils  which 

are  largely  eateii  as  "vegetables"  or  as  "salads,"  whQe  tho 

various  "herbs"  which  are  used  chiefly  for  flavouring  or 

garnishing  wiU  bo  referred  to  in  a  supplementary  para-r^pb 

141.  The  Artichoke,  Cynara  Scolymus,  is  a  stout-^rowin"  hardv  Arti 

are  the  base  of  the  leaves  of  the  involucre,  and  the  immature  floral 
receptacle  called  the  hoUom,  freed  from  tho  bristly  scocl-down  wdcU 
s  called  tho  choice.  In  old  plantations  about  to  be  destroy^  he 
iTe  th,t  T.?  ""^  T'^'"'1  '''''°^''"'  """l  ^^'^"  ;  «''i^  ^Jible  part 

dee^^  v  trelb    ?      I?'-"  '"  ^"'"^  T^  ''^y  ^^"'  ^''"  enriched,   and 
fbe^llt.T-       •'   ^    ','  propagated  by  parting  the  roots  in  April 
!^ir-     ,^      °  P'^°'."^  '■"   ""'^  *  "'  ^   feet  "asunder,   and  2  feci 
T,    *i    I    r"w  •  ,  ^'  '""  J'""""  r'^"'^  ''"■ord  a  crop  which  suc- 
^ver^  V  n'^  •l'''"'''  '  ''■'"  r'antation  is  made  in  tome  gardens 

every  year  During  summer  tho  artichokes  require  littU  other 
a  tention  than  to  be  kept  clear  of  weeds.     In  November  the  decayed 

fordcennf  'f?r'%"T''^-'^'""=e™""'l  '^'^''^-  and  a  con  of  » 
foot  deep  of  sifted  coal-aslies,  or  rotten  tan,  orIitte;y  dun-  is  placed 
close  round  the  base  to  defend  the  stools  from  frost!  In  AprH  tWa 
L  .tr'"n  "T'l  "'f  ''°'^'  "'  <^^^minci.  and  two  or  three'^^  ly  of 
the  strongest  shoots  are  permitted  to  remain  ;  a  dressin--  of  manure 

betfrn'';^"'""'""'^^  ^'^'^  ''"""  "'  Beaweed-and  lb  ground 
between  the  rows  is  forked  over.  The  offsets,  carefully  removed 
afford  m,a  erials  for  young  plantations.  The  heads  are^  cut  when 
nearly  full  grown,  before  the  scales  of  the  involucre  open  out. 

^„i;  ;  r  ^•'^'^';<'^'".  Asparagus  officinalis,  is  one  of  the  most  Asm 
delicate  of  our  esculents  possessing  well-marked  diuretic  properties  tl^?. 
Ttl'J"""'  '^'T^'^y  i"  F'vate  gardens  as  well  as  for  mark    '  "«'"■ 


^hZev  .V    ,  °  "-"I'^  biiouiu  De  Kept  moist  by  frenuentlv  dewiri<T 

orllTor"?'''  ^^r^""°^'""  ""  ^™t^^'""^t  be  gi^ven  at  th    rool 
for  .  day  or  two  after  repotting.     If  the  wood  has  been  well  ripened,  I 


TK„„.„  T ,■'        i'""">.- y.uueiis  as  wen  as  lor  market 

be  3  fee?  tri;M  r- "  '"""i/""'"  '^^1',  ^'""'y  ^°"  =  *'"=  ^'I'th  should 
m  a'  •,  ^°,'"°  ''""  ^'•'^"'^h'^'l.  and  all  surplus  water  "ot 
away.  A  considerable  quantity  of  wdl-rotted  dung  or  of  recent  sea- 
weed  should  bo  laid  in  the  bottom  of  the  trench,  and  another  ton- 
dressing  of  manure  should  be  dug  in  preparatory  to  planting  or 
owing.  2^  itrate  of  soda  appears  to°be  the  best  artificial  manure  and 
sal  applied  at  the  rate  of  2  lb  to  the  square  yard  is  a  good  dreLing 
while  the  plants  are  growing.  The  beds  should  be  3  "feet  or  6  feet 
wide,  with  intervening  alleys  ol  2  feet,  the  narrower  beds  taking  two 
rows  of  plants,  the  wider  ones  three  rows.  The  beds  shoulcf  run 
east  and  west,  so  th.at  the  sun's  rays  may  strike  against  the  side  of 

3  to  4  fit  T'  wf'  *''l  fl"°''  "'  crown  in°equidistant  rows 
3  to  i  feet  apart.  -Where  the  beds  are  made  with  plants  already 
prepared  either  one-year  old  or  two-year  old  plants  may  be  us  d  for 

m^t  tb.  r  f  A'''"'''^  \"^^  '"'^"■^■^  t°  ^^"'^  ^°™  fo'  spreading 
out  the  roots,  the  croivns  being  all  kept  at  about  2  inches  below  thf 

inio  "'ow^^'t  '  "  '"V""^  ""  ^4  ""^^  "'=  P>-ts  have  stir  ed 
into  growth      To  prevent  injury  to  the  roots,  it  is,  however,  perhaps 

remain       ^  '°''  ^^''  '''^'  '"  ^^'  ^'^'  ^^"'  ^'"'  Plants  „e  ?o 

rronl?"'^  !-'°"'?  •"  '°"'°  '°  ^"'='1  '"  ^''Sl''  drills ;  and  it  is  a 

fowarrthe  '"nl  o°f'tr  Tl  *'^'"  '^  "^"^"^^y-  ^^^  *»  '^^-"-^ 
fiTorl,.,  i     A  *'''?'"''  summer,  to  the   distance  of  about 

6  inches  ,n  the  rows.     The  ground  must  be  boed  and  kept  clear 

surface  of  thTT""^,  ^l'S''V"°^'  °"'«"'^«  '"  taken  frVm  the 
The,!  YV'}  °f  """flower  from  the  spaces  between  them 

The  asparagus  heads  shoul  I  not  be  cut  before  t  le  third  spring  and 
are  not  in  perfecUon  till  the  fourth  or  fifth  '^     ^' 

sbn, 01  ,™'"'"7"S  "f  e^Parigus,  which  ca.  scarcely  be  overdone, 
Se  rioveT  Tr'^  'f,  "^  ^"^  "^  ""'""".  when  the  dead  stomas 
stfrre  1  with  ;  f„^t  '  plants  are  in  beds,  the  surface  should  bo 

be  laid  o,  an  f  h'  \'T'"  "^  ^''"-fot'ed  hotbed  dung  should  then 
the  allev^  ?f  1,  T''°'°  '=°'""'=''  «■'"'  *  BprinkiingSf  earth  from 
aug  in  between  them  by  means  of  a  di^'gin"  fork,  care  bein"  taken 

nfoth";' cuU*,^;  '?"'"  ''■''T  "l-ra-ionf  are  repeated  anaualVanS 
no  other  culture  is  required  ;  but  it  is  necessary  to  observe  a  due 
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moderation  in  reaping  the  crop,  aa  tlio  shoots,  when  cut  too  freely, 
become  gradually  smaller.  A  considerable  quantity  of  giound  is 
consequently  re:imred  to  keep  up  a  supply.  It  is  a  general  rule 
never  to  gather  asparagus  after  peas  have  come  into  season.  To 
experience  the  finest  flavour  of  asparagus,  it  should  bo  eaten 
immediately  after  having  been  gathered ;  if  kept  longer  than  one 
day,  or  set  into  water,  its  finer  flavour  is  altogether  lost.  1  f  properly 
treated,  asparagus  beds  will  continue  to  bear  well  for  many  years. 

The  asparagus  grown  at  Argenteuil,  near  Paris,  has  acquired  much 
notoriety  for  ita  large  size  and  excellent  quality.  The  French 
growers  plant  in  trenches,  instead  of  raised  beds. 

Forcing. — The  most  common  method  of  forcing  asparagus  is  to 
prepare,  early  in  the  year,  a  moderate  hotbed  of  stable  litter  with  a 
bottom  heat  of  70°,  and  to  cover  it  with  a  common  frame.  After  the 
heat  of  fermentation  has  somewhat  subsided,  the  surface  of  the  bed 
is  covered  with  a  layer  of  light  earth  or  exhausted  tan-bark,  and  in 
this  the  roots  of  strong  mature  plants  are  closely  placed.  The 
crowns  of  the  roots  are  then  covered  with  3  to  6  inches  of  soil.  A 
common  three-light  frame  may  hold  600  or  600  plants,  and  will 
afl'ord  a  supply  for  several  weeks.  After  planting,  linings  are 
applied  when  necessary  to  keep  up  the  heat,  but  care  must  be  taken 
not  to  scorch  the  roots  ;  air  must  be  occasionally  admitted.  Where 
there  are  pits  heated  by  hot  water  or  by  tho  tank  system,  they  may 
be  advantageously  applied  to  this  purpose.  A  succession  of  crops 
must  bo  maintained  by  annually  sowing  or  planting  new  beds.  Sir 
Lindegard,  of  the  Koyal  Gardens  at  Copenliagen,  recommends  tho 
plan  of  forcing  asparagus  on  the  ground  on  which  it  grows,  but  tho 
results  obtained  in  this  way  are  not  so  satisfactory.- 

The  principal  varieties  are  the  Red -topped  and  the  Green-topped,  of  which 
there  are  several  reputed  sub-varieties,  as  tho  Battersca,  Oravesend,  Giant, 
Colossal,  &c.,  which  dilTer  but  sligiitly  from  each  other. 

143.  Tho  Bean,  Faba  vulgaris,  is  an  annual  plant.  Tho  seeds 
arc  sown  about  4  inches  apart,  in  drills  2^  feet  asunder  for  the 
smaller  and  3  feet  for  tho  larger  sorts.  The  soil  should  bo  a  rather 
heavy  loam,  deeply  worked  and  well  enriched.  For  an  early  crop 
Marshall's  Early  Dwarf  Prolific  and  the  Dwarf  Crimson-seeded  may 
be  sown  in  November,  and  protected  during  winter  in  the  same 
manner  as  early  peas.  An  early  crop  may  also  be  obtained  by  dib- 
bling in  tho  seeds  in  November,  sheltering  by  a  frame,  and  in 
February  transplanting  them  to  a  warm  border.  Successional  crops 
of  Early  Seville  or  Early  Longpod  should  be  sown  in  January  and 
February,  and  the  Longpods  or  Green  Windsor  in  March,  April,  and 
May,  for  a  general  crop,  while  for  later  crops  the  Dutch  Longpod 
may  be  sown  in  June  or  early  in  July.  All  the  culture  necessary 
is  that  the  earth  be  drawn  up  about  the  stems.  The  plants  are 
usually  topped  when  the  pods  have  set,  as  this  not  only  removes 
tho  black  aphides  which  often  settle  there,  but  is  also  found  to 
promote  the  filling  of  the  pods. 

The  following  are  some  of  the  best  sorts : — 

.Early.— Dwarf   Crimsoa-seeded,  Marshall's   Early  Dwarf  FiaUflc,  Early 
Seville,  Early  LoDRpod. 
XjoU. — Windsor,  Green  Windsor,  Dutch  Lonppod. 
See  £eam,  voL  iU.  p.  460,  and  AOBICULTUnE,  vol.  L  p.  8dO. 

144.  The  Bat,  Beta  vulgaris,  is  a  hardy  biennial,  native  of  the 
south  of  Europe,  on  tho  sea-coast.  The  boiled  root  is  eaten  cold, 
either  by  itself  or  as  a  salad  ;  it  is  also  often  used  as  a  pickle.  The 
beet  prospers  in  a  rich  deep  soil,  well  pulverized  by  the  spade.  If 
manure  is  required,  it  should  bo  deposited  at  the  bottom  of  the 
trench  in  preparing  the  ground.  The  seeds  should  be  sown  in 
drills  15  inches  asunder,  in  April  or  early  in  Slay,  and  the 
plants  are  afterwards  to  bo  thinned  to  about  8  inches  apart  in 
the  lines,  but  not  more,  as  moderate-sized  roots  are  preferable. 
The  plants  should  grow  on  till  the  end  of  October  or  later,  when  a 
portion  should  be  taken  up  for  use,  and  the  rest  laid  in  in  a  sheltered 
corner,  and  covered  up  from  frost.  Tho  roots  must  not  be  bruised, 
and  the  leaves  must  be  twisted  off — not  closely  cut,  as  they  are 
then  liable  to  bleed.  In  the  north  tho  crop  may  be  wholly  taken 
np  in  autumn,  and  stored  in  a  pit  or  cellar,  beyond  reach  of  frost. 
If  it  is  desired  to  have  fresh  roots  early,  the  seeds  should  be  sown 
at  the  end  of  February  or  beginning  of  March  ;  and  if  a  succession 
is  required,  a  few  more  may  bo  sown  by  the  end  of  March. 

The  Yellow  Beets  are  not  appreciated  at  table,  and  tho  VThitc  Sugar  Beets 
are  not  auitablo  for  garden  culture.  We  shall  only  name  a  selection  of  tho 
red-fleshed  sorts  :— I'uruip-rootcd  or  Egyptian  (very  earlv).  Red  Castelnau- 
d»ry  <the  typo  of  our  best  beets).  Pineapple  Short-top,  Nuttings  Selected, 
Cartcr'a  Perfection  of  Beets,  Sutton's  Dark  Bed,  Dell's  Crimson  or  Osbom'a 
Select. 

The  White  Beet,  Beta  Cicla,  is  cultivated  for  the  leaves,  which  are 
used 'as  spinach ;  but  for  this  they  aro  a  very  sorry  substitute.  The 
midribs  and  stalks  of  the  leaves  are  also  stewed  and  eaten  as  sea- 
kale,  under  the  name  of  Swiss  chard.  The  culture  does  not  differ 
materially  from  that  of  the  red  beet,  but  more  space  is  required. 

See  Beet,  vol.  iii.  p.  604,  and  Aoricitlture,  vol.  i.  p.  3S1. 

146.  The  Borecole  or  Kale,  Brassica  oleracea  acephala,  includes 
•VToral  varieties  which  ar»amongst  the  hardiest  of  our  esculents,  and 
widom  fail  to  yield  a  good  supply  of  winter  greens.  They  require 
wcU-enriched  soil,  and  suflicient  space  for  full  exposure  to  air  ;  and 
they  should  also  be  sown  early,  so  as  to  be  well  established  and 
bawlened  before  winter. 


The  main  craps  should  be  sown  about  the  first  week  of  April,  or,  in 
the  north,  in  the  third  week  of  March,  and  a  succession  a  month  later. 
The  Buda  kale  is  sown  in  May,  and  planted  out  in  September,  bat 
a  sowing  for  late  spring  use  may  be  made  in  tho  la^t  week  of  August, 
and  transplanted  towards  tho  end  of  September.  To  prevent  over- 
crowding, tho  plants  should  be  transplanted  as  soon  as  they  are  of 
sulEdont  size,  but  if  tlio  ground  is  not  ready  to  receive  them  a 
sufficient  number  should  be  pricked  out  in  some  open  spot.  In 
general  the  more  vigorous  sorts  should  bo  planted  in  rows  2*  feet 
or  3  feet  and  tho  smaller  growers  2  feet  apti'rl,  and  18  inches  from 
plant  to  plant.  In  these  the  heads  should  be  first  used,  only  so  much 
of  the  heart  as  is  fresh  and  tender  being  cut  out  for  boiling  ;  side 
shoots  or  sprouts  arc  afterwards  produced  for  a  long  time  in  snc- 
cession,  ana  may  be  used  so  long  as  they  are  tender  enough  to  admit 
of  being  gathered  by  snapping  their  stalks  asunder. 

The  best  of  tho  borecoles  or  kales  arc— D^varf  Green  Curled  or  Scotch 
Kale,  very  hardy,  and  from  its  dwarf  habit  often  sheltered  by  enow;  Cot- 
tager's Kale,  very  hardy,  one  of  tho  most  pruliflc  and  well-flavoured;  Purple 
Borecole,  very  hardy.  The  loliowiiig  arc  less  vi;:orou3  in  growth,  but  are  of 
excellent  quality :— Jerusalem  Kale  Eg>'ptiaQ  Kale,  Buda  Kale —tho  lost 
two  very  hardy. 

146.  Tho  Broccoli,  Brassica  oleracea  botrytis  asparagoides,  is  sup- 
posed to  have  sprung  from  the  cauliflower,  being,  like  it,  of  Italian 
origin,  and  difl'ering  chiefiy  in  possessing  greater  hardiness  of  con- 
stitution. Miller  indeed  states  (Gardeners^  Dictionary)  that  the 
broccolis  kno^vn  in  his  time  were  imported  from  the  island  of 
Cyprus. 

Tho  broccoli  succeeds  best  in  a  fresh,  loamy  soil,  somewhat  firn 
in  texture.  For  tho  autumn  bioccolis  tho  ground  can  scarcely  be 
too  rich,  but  tho  winter  and  spring  sorts,  on  ground  of  this  character 
are  apt  to  become  so  succulent  and  tender  that  the  plants  sufle. 
from  frost  even  in  sheltered  situations,  while  plants  less  stimulated 
by  manure  and  growing  in  tho  open  field  may  be  nearly  all  saved, 
even  in  severe  winters.  Tho  main  crops  of  the  early  sorts,  for  nso 
in  autumn,  such  as  tho  Capes  and  Grange's,  should  be  sown  earlr 
in  May,  and  planted  out  while  young,  to  prevent  them  coming  too 
early  into  flower ;  in  the  north  they  may  bo  sown  a  fortnight  earlier. 
The  later  sorts,  for  uso  during  winter  and  spring,  should  be  sowr 
about  tho  middle  or  end  of  May,  or  about  ten  days  earlier  in  thi 
north.  The  seed  beds  should  bo  made  in  fresh  light  unexhausted 
soil ;  and  if  the  season  bo  dry,  tho  ground  should  be  well  watered 
before  sowing.  If  tho  young  plants  are  crowding  each  other,  they 
should  be  thinned.  Tho  ground  should  not  be  dug  before  planting 
them  out,  as  tho  firmer  it  is  tho  better ;  but  a  shallow  drill  may 
be  drawn  to  mark  the  lines.  Tho  larger-growing  sorts  may  be  put 
in  rows  3  feet  apart,  and  the  plants  about  2J  feet  apart  in  the  rows, 
and  the  smaller-growing  ones  at  from  2  to  2i  feet  between,  and 
1 J  to  2  feet  in  the  rows.  -  If  the  ground  is  not  prepared  when  young 
pl.ints  are  ready  for  removal,  they  should  be  transferred  to  nursery 
beds  and  iilanted  at  3  to  4  inches  apart,  but  the  earlier  they  can  be 
got  into  tiieir  permanent  places  tho  better. 

It  is  of  course  the  young  flower-heads  of  the  plant  which  are 
eaten.  When  these  form,  they  should  bo  shielded  from  the  light, 
by  bending  or  brcakin"  down  an  inner  leaf  or  two.  In  some  of  the 
sorts  tho  leaves  naturally  curve  over  the  heads.  To  prevent  injtiry 
to  the  heads  by  frost  in  severe  winters,  tho  plants  should  be  laid 
in  with  their  beads  sloping  towards  tho  north,  the  soil  being  thrown 
back  so  as  to  cover  their  stems  ;  or  they  may  be  taken  up  and  laid 
in  closely  in  deep  trenches,  so  that  nono  of  the  lower  bare  portion  of 
the  stem  may  be  exposed.  Some  drv  fern  may  also  be  laid  over  tho 
tops. 

Tho  spring  varieties  aro  extremely  valuable,  as  they  come  at  a 
season  when  tho  finer  vegetables  aro  scarce.  They  afford  a  sunply 
from  March  to  May  inclusive.  In  all  cases  great  care  should  be 
taken  to  procure  the  seed  true,  as  it  is  very  liable  to  become  deterio- 
rated through  crossing  by  insect  agency. 

The  following  are  good  types  of  broccoli,  but  tho  varloticf  are  frequently 
changing,  in  name  at  least,  the  supposed  novelties  bein^  often  merely  good 
and  pure  stocks  of  older  kinds  :— 

For  autumn  and  winter  use :  Early  Purp'o  Capo,  Early  White  Cape, 
^  Grange's,  'Vcitch's  Self-protecting  Autumn,  Snow's  Superb  Winter  ^\^lite, 
^Osborn's  Winter  Wliite,  Backhouse's  Winter. 

For  late  winltr  and  spriny  use  :  Knight's  Protecting,  Cooling's  Matchleas, 
Leamington,  Chappel's  Cream,  Ellulsou's  Mammoth,  Sutton's  Perfection, 
PenKanco,  Purple  Sprouting. 

For  the  lalfst  cuvphi :  Cattell's  Ecllp.«,  Carter's  Champion,  Lauder's 
Goshen,  Late  Wliite  i'ro'tecting,  Miller's  Dwarf  Late  White. 

147.  Tho  Brussels  Sprouts,  Brassica  oleracea  buUafa  gcmmifera, 
have  long  been  cultivated  near  JUrussels.  There  appears  to  bo  no 
information  as  to  tho  plant's  origin,  but,  according  to  the  late  Dr 
Van  Mons,  it  is  mentioned  in  tho  year  1213,  in  the  regulations  for 
holding  the  markets  of  Belgium,  under  tho  name  of  spruyten 
(sprouts).  It  is  very  hardy  and  productive,  and  is  much  esteemed 
for  tho  table  on  account  of  its  flavour  and  its  sightly  appearance. 

The  seed  should  be  sown  about  tho  middle  of  March,  and  again 
in  the  first  or  second  veoi  m  April  for  succession.  Any  good  garden 
soil  is  suitable.  For  an  early  crop  it  may  bo  sown  in  a  warm  pit  in 
February,  pricked  out  and  hardened  in  flames,  and  planted  out  in 
a  warm  situation  in  April.  Tho  main  crop  may  be  planted  in  rows  2 
feet  asundtr,  the  plants  18  inches  apart.     They  should  bo  got  out 
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early,  so  83  to  be  well  established  and  come  iato  use  before  winter. 
The  head  may  be  cut  and  used  after  the  best  of  the  little  rosettes 
which  feather  the  stem  have  bcon  gathered ,  but,  if  cut  loo  early, 
it  exposes  these  rosettes,  whii-h  are  the  most  delicate  portion  of  the 
produce,  to  injury,  if  the  weather  bo  severe. 

The  earliest  sprouts  become  fit  for  use  in  November,  and  they 
continue  good,  or  even  improve  in  quality,  till  the  mouth  of  March 
following.  Van  Mons  mentions  that  by  successive  sowings  the 
sprouts  are  obtained  in  Brussels  for  t)ie  greater  part  of  the  year. 
'  .The  most  reliable  crop  is  pcrliaiis  obtained  from  seed  of  the 
ordinary  variety  imported  from  Holland;  bu*  good  English-raised 
seed,  represented  by  Carter's  Perfection,  may  also  be  obtained. 
Scrymger's  Giant  is  a  vigorous  dwarf  kind.  Wo  doubt,  however, 
the  policy  of  planting  dwarf  kinds,  as. the  taller  ones  with  longer 
stems,  if  suflicieatly  vigorous,  must  yisld  a  larger  produce. 

In  this  place  may  bo  noted  two  hybrid  sprouts,  both  raised  by  Mr 
Melville,  at  Dalmeny  Park,  near  Edinburgh.  They  are  the  Albert 
Sprouts,  a  hardy  green,  long  in  running  to  seed,  the  result  of  a 
cross  between  the  savoy  and  Brussels  sprouti. ,  and  the  Dalmeny 
Sprouts,  which  grow  6  inches  or  8  inches  high,  with  a  compactly 
cabbaged  head  of  moderate  size,  and  a  stem  thickly  set  with  cabbage- 
like sprouts,  a  cross  obtained  between  the  cabbage  and  Brussels 
8prouU.      Both  may  be  grown  in  the  same  way  as  the  borecoles. 

148.  The  Cabbage,  Brassica  oleracea  capitata,  has  sprung  from 
the  biennial  B.  oleracea  of  the  British  sea-coasts.  The  cabbage  re- 
quires a  weil-manured  and  well-wrought  loamysoil.  It  should  have 
abundant  water  in  summer,  liquid  manure  being  specially  beneficial. 
Round  London,  where  it  is  grown  in  perfection,  the  gi'ound  for  it 
is  dug  to  tlie  depth  of  two  spades  or  spits,  the  lower  portion  being 
brought  ap  to  the  action  of  the  weather,  and  rendered  available  as 
food  for  the  plants ;  while,  the  top-soil,  containing  the  eggs  and  larvaj 
of  many  insects,  being  deeply  buried,  the  plants  are  less  liable  to  be 
attacked  by  the  club.  Farm-yard  manure  is  that  most  suitable  for 
the  cabbage,  but  artificial  manures  such  as  guano,  superphosphate  of 
lime  or  gypsum,  together  with  lime-rubbish,  wood-ashes,  and  marl, 
may,  if  required,  be  applied  with  advantage. 

Tlie  first  sowing  of  cabbage  should  be  made  about  the  beginning 
of  March,  and  should  consist  of  Nonpareil  or  Enfield  Market  (also 
known  as  the  Early  Battersea)  ;  these  will  bo  ready  for  use  in  July 
and  August,  following  the  autumn-sown  croj.s  Another  sowing  of 
the  same  sorts,  or  of  the  St  John's  Day,  should  be  made  in  the  last 
week  of  March  or  first  week  of  April,  and  will  afford  a  supply  from 
August  till  November  ;  and  a  further  crop  of  such  sorts  as  Early 
York,  Little  Pixie,  Atkins's  Matchless,  or  other  kinds  that  heart 
qiiickly,  may  be  made  in  Hay  to  supply  young-hearted  cabbages  in 
tne  early  part  of  winter.  The  autnmn  sowing,  which  is  the  most 
important,  and  afl'ords  the  supply  for  spring  and  early  summer  use, 
should  be  made  about  the  last  week  in  August,  in  warm  localities 
in  the  south,  and  about  a  fortnight  earlier  in  the  north  ;  or,  to 
meet  fluctuations  of  climate,  it  is  as  well  in  both  eases  to  anticipate 
this  sowing  by  another  two  or  three  weeks  earlier,  planting  out  a 
portion  from  each,  but  the  larger  number  from  that  sowing  which 
promises  best  to  si  and  williout  ruu'-.lng  to  seed.  The  sorts  should 
be  Enfield  Market,  Nonpareil,  or  Winnigstadt.  These  later  sown 
plants  will  be  ready  for  transplauting  by  the  end  of  September  or 
early  in  October,  and  may  be  placed  in  the  ground  previously  occu- 
pied by  the  pea  or  beir;  crop. 

The  cabbages  gro ,.  n  late  in  autumn  andiu  the  beginning  of  winter 
are  denominated  <-'oleworts  (vulg.  CoUards),  from  a  kindred  vege- 
table no  longer  cultivated.  'Two  sowings  are  made,  in  the  middle  of 
June  and  in  July,  and  the  seedlings  are  planted  a  foot  or  15  inches 
asunder,  the  rows  being  8  or  10  inches  apart.  The  sorts  employed 
are  the  Rosette  and  the  Hardy  Green. 

About  Loudon  the  large  sorts,  as  Enfield  Market,  are  planted  for 
spring  cabbages  2  feet  apart  each  way  ;  but  a  plant  from  an  earliT 
sowing  is  dibbled  in  between  every  two  in  the  rows,  and  an  inter- 
mediate row  a  foot  apart  is  put  in  between  the  permanent  rows, 
these  extra  plants  being  drawn  as  coleworts  in  the  course  of  the 
winter.  The  smaller  sorts  of  cabbage  may  be  planted  12  inches 
apart,  with  12  or  15  inches  between  the  rows.  The  large  sorts 
should  be  planted  2  feet  apart,  with  2^  feet  between  the  rows.  The 
only  culture  required  is  to  stir  the  surface  with  the  hoe  to  destroy 
the  weeds,  and  to  draw  up  the  soil  round  the  stems. 

The  Fed  Cabbage,  Brassica  oleracea  capitata  rubra,  of  which  the 
Red  Dutch  is  the  most  commonly  grown,  is  much  used  for  pickling. 
It  is  sown  about  the  end  of  July,  end  again  in  March  or  April. 
The  Dwarf  Red  and  Utrecht  Red  are  smaller  sorts.  The  culture  is 
iu  every  respect  the  same  as  in  the  other  sorts,  but  tho  plants  have 
to  stand  until  tliey  form  hard  close  hearts. 

The  Come  Tronehuda  or  Portugal  Cabbage,  Brassica  oleracea 
acephala  cosrata,  is  of  a  distinct  type  and  of  excellent  quality.  The 
fleshy  ribs  of  the  leaves,  cooked  like  sea-kale,  are  the  only  parts 
eaten.  It  is  somewhat  tcnilcr.  and  requires  to  be  sown  early  in 
apiiug  for  use  during  the  autumn. 

The  names  of  the  varieties  of  cnltbajre  are  very  iinmerous,  but,  on  cotnparlng 
Inem  atChlawick,  Mr  Barron  rediices  the  Karileu  varieties  to  about  seventeeu 
types,  the  best  ol  which  are:— i'uW^  eo'tt:  \tklnsi  .Matchleaa,  Early  York. 


T-lttlo  Plxle,  ^onpa^elI,  St  John's  Day.  Midleason  :  Enfleld  Majket  (Batter- 
Beaor  Fulham),  Kosette  Colewort,  Wlnnlgstadt.  Late  torts:  Bacalan,  Harxly 
Ureen  Colewort,  i'omcranlan.    See  Cabbaob,  vol.  Iv.  p.  017. 

149.  Tho  Capsicum  is  the  produce  of  several  species  of  tho  genus 
Capsicum  cultivated  for  the  sake  of  their  pods,  which  in  a  green 
state  are  nsed  in  salads  and  in  pickles,  and  when  ripe  are  powdered 
to  form  cayenne  peppei.  The  pods,  cither  green  or  ripe,  are  also 
used  to  inako  Chill  vinegar. 

The  Annual  Capsicum,  Spanish  Pepper,  or  Guinea  Pepper,  Cap- 
sicum annuum,  is  the  sort  most  commonly  gfown.  The  seeds 
should  be  sown  in  a  hotbed  in  February,  the  young  plants  being 
transferred  successively  into  3-inch,  5-inch,  and  8-inch  pots.  They 
require  a  warm  genial  atmosphere,  and  a  light  rich  soil,  and  should 
be  assisted  with  liquid  manure  or  such  artificial  fertilizers  as  Clay's 
or  Jackman's.  In  the  south  of  England  they  may  be  grown  in  the 
open  air,  on  a  warm  sunny  border,  if  planted  out  towards  the  end  of 
June.  'The  fruit  ripens  in  September,  and  may  be  kept  two  or  three 
years  in  a  dry  room.  The  jBird  Pepper,  C.  baccatum,  and  the 
CIdti,  C.  frutcscens,  are  both  sub-shrubby  plants,  requiring  stove 
heat.  They  should  be  grown  in  peaty  soil,  should  not  be  over- 
potted,  and  should  be  kept  dryish  at  the  root  in  winter.  The  best 
cayenne  pepper  is  prepared  from  C.  frutcscens,  and  C.  baccatum  ^'s 
much  relislied  by  some  persons.  The  Bell  Pepper,  C.  giossum,  and 
the  Large  Sweet  Spanish,  are  milder  in  flavour  than  the  other  sorts, 
and  are  much  eaten  in  salads  and  also  with  cold  meats.  Seo 
Cayenne  Pepper,  vol.  v.  p.  280. 

1 50.  The  Cardoon,  Cynara  Cardunculns,  a  perennial  from  Ihe  south  Cardooi 
of  Europe  and  Barbary,  is  a  near  relation  of  the  artichoke  (par. 

141).  Tne  edible  part,  called  the  cAarrf,  is  composed  of  the  blanched 
and  crisp  stalks  of  tho  inner  leaves.     Cardoons  :xe  found  to  prosper  I 

on  light  deep  soils.     The  seed  is  sown  ann-ially  about  the  middle  | 

of  May,  iu  shallow  trenches,  like  those  for  celery,  and  the  plants  are 
thinned  out  to  10  or  12  inches  from  each  other  in  the  lines.  In 
Scotland  it  is  pjrefcrable  to  sow  the  seed  singly  in  small  pots,  plac- 
ing them  in  a  mild  temperature,  and  transplanting  them  into  the 
trenches  after  they  have  attained  a  height  ot  8  or  10  inches.  Water 
must  be  copiously  supplied  in  dry  weather,  both  to  prevent  the  for- 
mation of  flower  stalks  and  to  increase  the  succulence  of  the  leaves. 
In  autumn  the  leaf-stalks  are  applied  close  to  each  other,  and 
wrapped  round  with  bands  of  hay  or  straw,  only  the  points  being 
left  free.  Earth  is  then  drawn  up  around  them  to  the  height  of  15  or 
18  inches.  Sometimes  cardoons  are  blanched  by  a  more  thorough 
earthing  up,  in  the  manner  of  celery,  but  in  this  case  the  operation 
must  be  carried  on  from  the  end  of  summer.  During  severe  frost  the 
tops  of  the  leaves  should  be  defended  with  straw  or  litter.  Besides 
the  common  and  Spanish  cardoons,  there  are  the  prickly-leaved 
Tours  cardoon,  the  red-stemmed  cardoon,  and  the  Paris  cardoon, 
all  of  superior  quality,  the  Paris  being  the  largest  and  most 
tender.  The  common  artichoke  is  also  used  for  the  production  of 
chard. 

151.  The  Carrot,  Dancus  Carota,  has  been  much  improved  and  CarroW 
transformed  from  the  wild  state;  it  is  probably  a  native  of  the  sea- 
coasts  of  southern  Europe,  but  is  now  abundant  throughout  Europe 
and  Asiatic  Russia.  The  carrot  delights  in  a  deep  sandy  soil,  which 
should  be  well  drained  and  deeply  trenched.  In  regard  to  the  pre- 
paration of  the  ground,  one  of  our  best  northern  gardeners  has  said — 
■'  Trench  in  autumn  ;  trench  deep  and  lay  the  manure  at  the  bot- 
tom of  the  trench;  iu  spring  rake  down,  lay  on  an  inch  of  wood 
ashi-s,  and  dig  them  lightly  in."  For  the  long-rooted  sorts  the  soil 
should  be  at  least  3  feet  deep,  but  the  Short  Horn  varieties  may  be 
grown  in  about  6  inches  of  good  compost  laid  on  the  top  of  a  less 
suitable  soil.  Peat  earth  may  be  usefully  employed  in  lightening  tho 
soil.  Good  carrots  of  the  larger  sorts  may  be  grown  in  unfavour- 
able soils  by  making  large  holes  18  inches  deep  with  a  crowbar,  and 
filling  them  up  with  sandy  con  post  in  which  the  seeds  are  to  be 
sown.  The  main  crop  is  sown  at  the  end  of  March  or  beginning 
of  April.  After  sowing,  it  is  only  necessary  to  thin  the  plants,  and 
keep  them  clear  of  weeds.  The  roots  are  taken  up  in  autumn  and 
stored  during  winter  in  a  cool  shed  or  cellar. 

Forcing. — For  a  supply  of  young  carrots  in  winter,  a  hotbed  com- 
posed of  3  or  4  feet  thick  of  leaves,  or  of  18  inches  of  dung,  or  of  2 
feet  of  dung  and  leaves  mixed,  should  be  prepared  about  the  end  of 
November  or  beginning  of  December,  and  coverc'l  with  a  frame  and 
lights.  The  bed  should  be  surfaced  with  8  or  9  inches  of  light 
soil,  of  which  leaf-mould  may  form  aconsiderable  proportion,  and  the 
seed  of  Early  Short  Horn,  Early  Nantes,  or  French  Forcing  should 
be  sown  in  drills  3  inches  apart,  and  covered  to  the  depth  of  4  inch. 
The  young  plants  should  be  thinned  to  IJ  inches  apart.  The  tem- 
perature should  range  from  60°  to  65°,  as  much  light  and  air  being 
given  as  possible,  but  the  sashes  should  be  covered  at  night,  espe- 
cially in  frosty  weather.  For  succession  sow  again  on  a  gentle  hot- 
bed under  glass  early  in  February,  and  follow  this  by  another  sowing 
on  a  warm  sheltered  south  border  early  in  March.  The  seed  bed 
should  be  made  up  of  light  rich  compost,  in  a  situation  well  ex- 
posed to  the  sun.  If  these  quick-growing  sorts  are  preferred,  smalt 
successional  so-vitigs  should  be  made  in  May  and  again  in  July, 
Janes's  latermediate  being  substituted  at  the  last  sowing.    Whera 
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a  liitic  protection  cnn  bo  given  by  n  frame  in  winter,  Bomo  of  Oie 
larly  Short  Horn  may  be  eown  in  Aujju.st  for  spring  use. 

Tlie  following  «ro  good  ganlcn  carrots:— ^ar/y:  French  Korclng,  Early 
Klintei,  Early  Bliort  Horn.  Mid-uamn:  Jamvi'i  Intenne-llat*,  Ixjdk  Blunt 
Ke<l.  ilain  Cru^ :  Uing  Surrey,  AltrlDcLsm.  See  AohlcULiUKE,  voL  L  p. 
WO. 

152.  The  Caulijtouxr,  Dra.tiica  olcracoa  botrytis  caiili  flora,  is 
s.'iiJ  liy  our  old  authors  to  have  been  introduced  from  Cy|>ru9,  where, 
as  Well  «a  on  the  ilcditeiTanesn  coasts,  it  appears  to  ha'e  been  cul- 
tivated for  agea  It  is  one  of  tho  most  delicately  flavoured  of  vege- 
tables, the  dense  cluster  foiincd  by  ita  incipient  succulent  llowcr- 
bnila  being  the  edible  portion. 

The  sowing  for  the  lirst  or  spriu"  crop,  to  bo  iu  u^o  in  Moy  and 
June,  should  bo  made  from  tho  ]5ta  to  tho  25th  of  Angust  for  Eiig- 
Innd,  ond  from  the  Ist  to  tho  15th  of  August  fur  Scotl.md.  In  tho 
ueiglibourhood  of  I^ondon  tho  growers  adhere  as  reurly  as  possible 
to  the  21st  day.  A  sowing  to  produce  heads  in  July  ond  August 
talcos  place  in  February  on  a  slight  hotbed.  A  late  spring  sowing 
to  produce  cauliflowers  in  September  or  October  or  later,  auould  bo 
made  early  in  April,  and  another  about  the  20tli  of  Hay. 

The  cauliflower  succeeds  best  in  a  rich  soil  and  abcltcred  position ; 
but,  to  protect  the  young  plants  in  winter,  theyarc  sometimes  pricked 
out  in  a  warm  situation  at  the  foot  of  a  eotith  wall,  and  in  severe 
weather  covered  with  hoops  and  mats.  A  better  method  is  to  plant 
them  thickly  under  a  garden  frame,  securing  them  from  cold  by  cover- 
ings, and  giving  air  in  mild  weather.  For  a  very  early  supply,  a  few 
scores  of  plants  may  bo  potted  and  kept  under  glass  during  winter, 
and  planted  out  in  spring,  defended  with  a  handgliss.  Sometimes 
pitches  of  three  or  four  plants  on  a  south  border  are  shcUcrcd  by 
nund-glasscs  throughout  the  winter.  It  is  advantageous  to  prick  out 
the  spring-sown  plants  into  some  sholtered  place,  before  they  are 
finally  transplanted  in  May.  The  later  crop,  tho  transplanting  of 
which  may  Uko  place  at  various  times,  is  treated  like  early  cab- 
bages. After  planting,  all  that  is  necessary  is  to  hoo  tho  ground, 
and  draw  up  the  soil  about  the  stems. 

'  It  is  found  that  cauliflowers  ready  for  use  in  October  may  De  kepi 
in  perfection  over  wiuter.  For  this  purpose  they  arc  lifted  carefully 
with  the  spade,  keeping  a  ball  of  earth  attached  to  the  roots.  Some 
of  the  largo  outside  leaves  are  removed,  and  ony  points  of  leaves 
that  immediately  overhang  tho  flower  are  cut  oil'.  They  are  then 
placed  either  in  pots  orin  notbed  frames,  the  plants  being  arranged 
close  together,  but  without  touching.  In  mild  diy  weather  the 
glass  frames  are  drawn  off,  but  they  are  kept  close  during  rain 
storms ;  and  iu  severe  frost  they  are  thickly  coyered  with  mats. 

The  late  Jlr  Barnes  of  Bicton  informs  us  in  the  Gardeners'  iln<ja- 
lint  that  his  cauliflowers  for  spring  are  sown  the  first  week  of 
October,  in  pans,  in  a  little  bottom  heat ;  and  about  the  end  of  tho 
month,  or  tho  beginning  of  November,  arc  potted  into  3-inch  pots, 
and  plunged  close  to  the  glass.  The  plants  are  kept  shifted  on  in 
some  old  melon-bed  mould  until  the  beginning  of  January,  when 
tliey  are  shifted  finally  into  7-'nch  pots.  In  the  first  week  in  Feb- 
ruary the  ground  is  prepared.  If  wet,  a  little  of  the  soil  is  taken 
out  where  each  hand-glass  is  to  stand,  and  replaced  with  dry  dusty 
rubbish,  in  order  to  prevent  tho  cauliflowers  from  getting  the 
disease  of  "  black  legs."  Four  plants  are  turned  out  under  each 
hand  glass.  If  tho  weather  proves  dry,  a  liquid  manure,  consisting 
of  J  lb  of  nitrate  of  soda  to  1  nogshead  of  cow-dung  water,  with  the 
•lidition  of  a  few  gallons  of  hot  water,  is  applied,  which  causes 
the  plants  to  grow  in  March  as  iu  Way,  and  produce  fine  cauli- 
flowers early  in  ApriL  Mr  Barnes  states  that  oy  shifting  on  the 
plants  until  they  are  in  12-inch  pots,  and  then  placing  them  in  a 
rincry  or  peach-nouse,  he  has  hail  cauliflowers  early  in  ilarch. 

Some  of  the  best  varieties  of  cauliflower  are— tho  Walcheren,  which,  If 
true,  Is  of  excellent  quality,  and  the  most  generally  useful  for  autumn ; 
Dwarf  Erfurt,  which  is  very  dwarf  and  early,  and  good  for  summer  and  early 
autumo  use ;  Early  London,  rather  tail,  ^ut  with  a  flue  compact  curd  ;  Le- 
Bormand's,  %  second  early;  Snowball,  dwarf,  compact,  and  r,uick. heading ; 
and  Veitch'a  Autumn  Oiant,  which  Is  an  excellent  hardy  sort  for  autumn. 

153.  Tho  Celcriae,  Apium  graveolcns  rapaccum,  the  clhrinavct 
of  the  French,  is  a  variety  of  celery  in  wnich  tho  stem  foims  an 
irrcg\ilar  knob,  which  is  the  part  used,  either  sliced  in  salads  or 
cooked.  It  is  a  hardy  substitute  for  other  kinds  of  celery.  The 
toots  grow  to  3  n>  or  4  n>  weight.  Tho  plants  should  be  reared 
like  those  of  celery;  and,  some  lime  before  winter  sets  in,  they  should 
be  taken  up  and  stored  amongst  sand  in  a  shed  or  cellar. 

154.  Tho  Celery,  Apium  graveolens,  has  been  so  much  improved  by 
tnltivation  as  to  have  lost  its  acrid  deleterious  properties,  and  is  now 
•  stout  succulent  plant,  with  a  mild  and  agreeable  flavour,  and  in 
the  finer  varieties  with  the  stalks  solid  instead  of  hollow  and  pipy. 
The  blanched  portions  only  should,  however,  bo  used. 

Colerj'  is  usually  sown  at  three  diflerent  times, — on  a  liotbcd  in 
the  beginning  of  March,  and  in  the  open  ground  in  March,  and 
•gain  in  ApriL  Tho  seedlings,  when  about  2  inches  high,  are 
pricked  into  rich  soil,  in  which  they  are  allowed  to  stand  till  they 
are  4  or  6  inches  high.  The  first  crop  is  defended  by  frames  or 
hand-glasses,  and  b  planted  wide  to  admit  ot  being  lifted  with  balls 
'>i  earth  adhering  to  the  roots.  Towards  the  end  of  May  trenches 
or  blanching  tho  celery  are  prepared  31  or  4  feet  apart,  16  in  hcs 
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wido  at  tht  bottom,  and  about  a  foot  below  tic  natural  level  of  th« 
surface.  The  soil  at  the  bottom  of  the  trench  is  to  be  carefully 
dug  and  manured,  and  a  single  row  of  ['lants  placed  in  each  trencn. 
Sometimes,  where  a  large  supply  is  required,  the  trouches  are  made 
6  feet  wide,  and  rows  15  or  18  inches  apart  are  planted  across  the 
trenches.  As  tho  plants  advonce  in  growth,  earth  is  laid  up  about 
the  stalks  of  the  leaves,  and  this  is  repeated  at  the  end  of  every  ten 
or  fifteen  days.  Many  delay  tho  eartliiiig-up  until  the  plants  have 
nearly  attained  their  full  size,  when  the  operation  is  performed  at 
once  ;  but  it  is  belter  to  commence  tho  e«rlhing-np  when  the  crop 
is  hslf-grown,  and  to  complete  it  by  adding  a  little  more  soil  at 
short  intervals.  Successioual  crops  should  be  plonted  out  from  the 
Ist  of  Juno  till  tho  1st  of  August.  Celery  lovea  a  rich  light  soil, 
and  will  bear  to  bo  flooded  with  water  at  the  root  while  growing. 

Tho  varieties  of  eelery  iucludo  some  with  red  stalks  and  some  with  white. 
Tho  latter,  as  they  blanch  more  perfectly  than  the  red,  are  sometimes  pre- 
ferred, but  the  red  varieties  blanch  to  a  very  delicate  pink,  and  are  generally 
belter  flavoured.  Some  of  the  best  varieties  are  :—  iVhitn  ;  Early  Dwarl  ftolid 
White  (Incomparable  White},  Williams's  Matchless  White.  Wright's  Grova 
White.  Heiit :  Leicester  Red  (ilajor  Clarke's  Solid).  Ivcrjs  Nonesuch,  8ul- 
ham  Prize  fink,  Williams's  Matchless  Kcd.    See  CELEBr,  vol.  v.  p.  230. 

155.  The  Chieory  or  Succory,  Cichorium  Intybus,  is  much  esteemed 
by  the  French  as  a  winter  salad,  and  when  blanched  is  known  by 
tho  name  of  Barbe  de  Capucin.  When  intended  for  winter  use,  it 
is  sown  in  May  or  June,  commouly  in  drills,  and  tho  plants  arc 
thinned  out  to  4  inches  apart.  If  at  first  the  leaves  grow  very 
strong,  they  are  cut  off,  perhaps  in  the  middle  of  August,  about  an 
inch  from  the  ground,  so  as  to  promote  the  production  of  new  leaves, 
and  check  the  formation  of  flower-stems.  About  the  beginning  of 
October  the  plants  are  raised  from  the  border,  and  all  the  large  leavea 
cut  off ;  the  roots  are  also  shortened,  and  they  ore  then  planted 
pretty  closely  together  in  boxes  filled  with  rich  light  mould,  and 
watered  when  needful.  When  frost  comes  on,  the  boxes  are  pro- 
tected by  any  kind  of  litter  or  haulm.  As  tho  salad  is  wanted,  they 
are  removed  into  some  place  having  a  moderately  increased  tempera- 
ture, and  where  there  is  no  light.  Each  box  affords  two  crops  of 
blanched  leaves,  and  these  ore  reckoned  fit  for  cutting  when  about 
6  inches  long. 

Another  mode  of  obtaining  the  younj  leaves  of  this'  plant  iu 
winter  is  to  sow  seeds  in  a  bed  of  light  rich  mould,  or  in  boxes  in 
a  heat  of  from  55°  to  60°,  giving  a  gcntlo  watering  as  required.  Tho 
leaves  will  be  fit  to  cut  in  a  fortnieht  after  sowing,  aud  tho  plants 
will  afl'ord  a  second  crop. 

In  Belgium  a  variety  of  chicory  called  WMocf  is  much  preferred 
as  a  salad  to  the  French  Barle  de  Capucin.  The  seeds  are  sown  and 
the  plants  thinned  out  like  those  of  the  ordinary  sort.  They  aro 
eventually  planted  in  light  soil,  in  succession,  from  the  end  of 
October  to  February,  at  the  bottom  of  trenches  a  foot  or  more  in 
depth,  and  covered  over  with  from  2  to  3  feet  of  hot  stable  manure. 
In  a  month  or  six  weeks,  according  to  the  heat  applied,  the  heads 
are  fit  for  use,  and  should  be  cut  before  they  repch  the  maniire. 
The  plants  might  easily  be  forced  in  frames  on  a  mild  hotbed,  or  in 
a  mushroom-house,  in  the  some  way  as  sea-kale. 

Tho  soi-ts  cultivated  are  the  Common,  the  Improved,  and  tho 
Witloef.  That  grown  for  mixing  with  cotfeo  is  a  variety  with 
larger  fleshy  roots.     Sco.Chicokt,  vol.  T.  p.  614. 

156.  The  Chives,  Allium  Schanoprasum,  is  a  hardy  perennial.  Chive* 
found  iu  the  North  of  England  and  in  Cornwall,  and  growing  in 
rocky  pastures  throughout   temperate  and  northern  Europe  and 
Asiatic  Russia,  and  also  in  the  mountain  districts  of  southern  Europe. 

It  is  cultivated  for  the  sakeof  its  leaves,  which  are  use!  in  salads  and 
soups  as  a  substitute  for  youn^  onions.  It  will  grow  in  any  good 
soil,  and  is  propagated  by  dividing  the  roots  into  small  clumps  in 
spring  or  autumn  ;  these  are  planted  from  8  to  12  inches  apart,  and 
soon  form  large  tufts.  Tho  leaves  should  be  cut  frequently  so  ss 
to  obtain  them  tender  and  succulent    , 

157.  The  Corn-Salad  ox  Lamb's  LcUuee,  Valerianella  olitoria,  is  a  Corn 
weedy  annual,  native  of  southern  Europe,  but  naturalized  in  com-  salad 
fields  in  central  Europe,  and  not  unfrequent  in  Britain.    In  France 

it  is  used  in  salads  during  winter  and  spring  os  a  substitute  for 
lettuces,  but  it  is  less  esteemed  in  England.  The  plant  is  raised 
from  seed  sown  on  a  bed  or  border  of  light  rich  earth,  and  should 
be  weeded  and  watered,  as  occasion  requires,  till  winter,  when  it 
should  bo  protected  with.long  litter  during  severe  frost.  The  largest 
plants  should  bo  drawn  for  use  in  succession.  Sowing  may  bo 
made  every  two  or  three  weeks  from  tho  beginning  of  August  tUl 
October,  and  again  in  March,  if  required  in  the  latter  part  of  the 
spring.  The  sorts  principally  grown  ar«  the  Round-leaved  and  the 
luliaii,  which  last  is  sometimes  referred  to  Valerianella  eriocarpa. 

158.  The  Cress,  or  Garden  Cress,  Lepidium  sativum,  is  an  annual 
plant,  native  of  western  Central  Asia.  It  is  used  in  salads,  the 
young  pUnU  being  cut  and  eaten  while  still  in  the  seed-leaf,  form- 
in",  along  with  plants  of  tho  white  mustard  in  the  same  stage  of 
growth,  what  is  commonly  called  "  small  salad."  The  seeds  should 
bo  sown  thickly  broadcast  or  in  rows  in  succession  every  ten  or 
fourteen  daj-s,  according  to  the  demand.  The  sowings  may  be  made 
in  the  open  ground  from  March  till  October,  the  earliest  under 
hand-alasses,  and  tho  summer  ones  in  a  cool  moist  situation  ;  but 
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during  winter  llicy  must  be  raised  on  a  slfglit  liutbcd,  or  in  shallow 
l>oxcs  or  pans  placed  in  any  of  the  glass-liotscs  where  there  is  a  tem- 
j)erature  of  60   or  65^ 

The  Golden  or  Auslralian  Cress  is  a  dwarf,  yellowish  green,  mild- 
flavoured  sort,  which  is  cut  and  eaten  when  a  little  more  advauced 
ill  growth,  but  while  still  young  and  tender.  It  should  be  sown  at 
intervals  of  a  month  from  March  onwards,  the  autumn  sowiug,  for 
winter  and  spring  use,  being  made  in  a  sheltered  situation. 

The  Curled  or  Normandi/  Cress  is  a  very  hardy  sort,  of  good 
flavour.  lu  this,  which  is  allowed  to  grow  like  jiarsley,  the 
loavea  are  picked  for  use  while  young  ;  and,  being  finely  cut  and 
curled,  they  are  well  adapted  for  gjirnlshiiig.  It  should  be  sown 
thinly  in  drills,  in  good  soil  in  the  open  borders,  in  March,  April, 
and  May,  and  for  winter  and  spring  use  at  the  foot  of  ft  south  wall 
early  in  .September,  and  about  the  middle  of  October. 

159.  The  Cucumber,  Cucuniis  sativa,  a  tender  annual,  is  cultivated 
both  for  stewing  and  pickling,  but  more  usually  and  extensively 
for  saUds.  Being  an  annual  ]ilant,  it  is  usually  increased  by 
seeds,  but  it  may  bo  readily  raised  from  cuttings,  which  should 
consist  of  the  tops  of  the  leading  branches,  and  sliould  be  plauled 
in  deep  pots,  half-filled  with  a  compost  of  leaf-mould  and  sand,  tho 
pots  being  then  covered  with  a  pane  of  glass,  and  jJunged  in  a 
brisk  heat.  To  grow  those  plants  successfully  through  the  winter, 
a  tropical  heat  must  be  maintained,  for  the  method  of  doing  which 
Bee  p.  264.'  If  properly  heated  hot-water  pits  or  houses -cannot  be 
had,  and  hotbeds  have  to  be  employed,  it  is  better  not  to  attempt 
very  early  forcing,  but  to  defer  Bowing  till  about  the  first  week  in 
Febraary. 

In  hotbed  culture,  the  preparation  of  materials  for  the  secd-beJ, 
Which  should  consist  of  stable  dung  in  a  full  state  of  fermentation, 
should  be  set  about  towards  tho  middle  of  January.  The  dung 
should  be  turned  over,  well  shaken,  and  mi.xed  about  three  times  at 
intervals  of  a  few  days.  The  bed  should  be  made  up  in  a  sheltered 
situation  open  to  the  sun.  The  frame  should  then  be  set  on,  and 
the  sashes  kept  closed  till  the  heat  rises  to  85°  or  so,  when  they 
should  be  tilted  to  allow  the  steam  to  pass  off".  In  a  few  days  the 
■iurface  of  tlie  bed  should  be  covered  with  a  Layer  a  few  inches  in 
vhickness  of  light  soil ;  and  as  soon  as  the  heat  of  the  bed  rangcn 
about  70°  tlie  seeds  may  be  sown  singly  in  3-inch  pots  of  sifted 
leaf-mould,  with  a  lump  of  fibrous  turf  at  the  bottom  for  drainage, 
the  seed  being  moderately  pressed  into  the  soil,  and  covered  to 
the  depth  of  about  half  an  inch.  The  heat  of  the  bed  shoidd  range 
from  75°  to  80°.  After  germination,  tlie  plants  should  bo  placed 
within  6  inches  of  the  glass.  "When  tho  plauts  have  formed  two 
Joints,  the  growing  point  should  be  stopped  above  the  second  joint, 
the  succeeding  young  shoots  being  stopped  above  the  second  or 
third  joint.  Subsequently  three  or  four  of  the  shoots,  as  nearly 
equal  in  strength  as  possible,  should  be  selected  for  pvini-ipalbranches, 
'and  the  laterals  from  these  should  be  allowed  to  fill  out  tho  frame 
and  bear  fruit ;  they  should  be  stopped  at  one  or  two  joints  above 
the  fruit,  and  all  weak  shoots  removed,  being  pinched  olfwith  the 
finger  and  thumb  rather  than  cut,  to  avoid  loss  of  sap  by  bleeding. 
The  cucumber  is  a  monojcious  plant,  and  at  one  time,  in  order  to 
secure  the  swelling  of  the  fruit,  the  female  flowers  were  carefully 
fertilized  ;  but  it  is  found  that  this  is  not  ncccssaiy  unless  seed  is 
required. 

)  'ihe  fruiting-bed  is  to  be  made  up  in  tho  same  way  as  the  seed- 
bed, only,  as  it  is  required  to  be  moi  c  hasting,  it  is  bettor  to  mix  up 
tree  leaves  with  the  dung.  The  bed  m.ay  be  made  up  in  the  first 
iveek  in  February,  and  should  be  i  feet  high  in  front,  and  4i  feet 
at  b.ack.  The  Hama  should  be  put  on  at  once,. and  the  lights  or 
Gashes  kept  closed  till  the  heat  has  ri-'^en  to  the  surface.  If  dry  tlie 
dung  m.ay  require  watering  to  keep  up  fermentation  ;  if  it  is  moist 
and  hot  it  may  he  found  necessary  to  make  holes  wifh  a  stake  in 
the  sides  of  the  bed  to  moderate  the  heat ;  but  unless  it  rises  above 
85°  there  is  no  danger  of  its  injuring  the  roots.  A  few  days  before 
the  jdants  are  introduced  some  hillocks  of  soil  should  be  put  into 
tho  frame,  in  order  that  they  may  become  thoroughly  warmed. 
These  should  bo  so  arranged  that  the  plant  is  within  6  inches  of 
the  glass.  The  plants  themselves  should  bo  removed  to  the  frame 
for  a  day  or  two  before  turning  them  out,  the  soil  being  moist, 
but  not  wet.  'A  good  medium  compost  may  consist  of  two  parts 
of  turfy  loam,  one  of  peat,  and  one  of  leaf-mould,  w'lli  thoaddition 
of  some  clean  coarse  sand;  or  of  two  parts  turfy  friable  loam,  two  of 
turfy  heath-mould,  three  of  leaf- mould,  and  one  of  clean  coarse 
sand.  If  the  loam  bo  of  a  less  fibrous  Uiature,  more  peat  or  leaf- 
mould  or  some  decayed  dung  should  be  used.  The  bottom  heat 
ah.'uld  range  from  75°  to  80°,  and  tho  atmosphere  should  be  kept 
moist,  and  at  a  temperature  ranging  from  70°  to  80°,  the  latter  by 
Eun-hwit.  An  abundance  <.f  light  is  also  essential,  but  in  very 
bright  sunshine  ji  thin  sh.ading  is  beneficial.  The  water  used 
both  at  tho  roots  and  at  the  tops  should  always  be  warmed,  and, 
while  ventilation  is  to  bo  duly  attended  to,  a  cold  draught  should 
be  avoid  id. 

Winter  cncumhers  aro  generally  grown  m  small  houses  set  ajiart 
{or  them  (see  p.  224).  The  seeds  arc  sown  in  August,  and  jdantcd 
out  so  as  to  b.'comc  well  established  before  the  dull  weather  sets  iu. 


In  the  case  of  cultnre  in  houses  or  pits,  the  lent,  bottom  and  top, 
is  maintained  by  hot-water  pipes  or  tanks,  arid  the  branches  8i-« 
trained  over  trellises  placed  about  a  foot  from  the^lass.  The  plants 
must  in  thiscase  be  run  up  with  a  single  stem,  till  they  reach  the 
upper  side  of  the  trellis,  when  the  leader  should  be  stopped  in  order 
to  produce  the  branches  necessary  for  covering  the  allotted  space, 
and  these  must  also  be  stopped  wliou  fruit-bearing  laterals  aro 
required.  These  last  should  be  stojipcd  at  one  joint  beyond  the 
fruit,  till  it  can  be  seen  whether  or  not  a  shoot  will  push  from  the  ' 
same  joint  as  tho  fruit,  in  which  case  the  joint  above  the  fruit  is  also 
to  be  pinched  olf. 

The  hardier  varieties  of  cucumber,  especially  the  short  prickly  sorts, 
known  as  gherkins,  and  used  for  picKling,  aro  often  grown  under 
hand-glasses,  a  cavity  having  been  made  in  a  warm  situation,  and 
filled  with  hot  dung  and  a  small  covering  of  earth.  In  the  southern 
counties  of  Eugl.and,  iiirkling  cucumbers  are  sown  in  drills  in  tho 
open  ground.  The  earth  is  made  fine  and  level,  and  at  distances 
of  3i  feet,  in  rows  6  feet  apart,  shallow  eircular  hollows  are  formed 
with  the  hand,  a  foot  wide,  and  h.alf  an  iuch  deep  in  the  middle,  in 
e.ach  of  which,  about  the  beginning  of  June,  eight  or  ton  seeds  are 
deposited.  When  the  plants  appear,  they  are  thinned  out  to  three 
or  four,  the  weakest  or  least  healthy  being  rejected,  and  all  the 
further  attention  they  require  is  occasional  cleaning  and  watering, 
according  to  tho  state  of  the  weather. 

Some  of  tho  most  popular  varieties  of  the  cucumber  aro : — 

Spineless :  EoIHsbou's  Telepraph,  Carter's  Champion. 

U'hUc-spined :  Kenyon'a  Improved,  Knipress  Eugenie,  Improved  Man- 
chester Trizc,  I.flttcr"s  Victory  of  EnjrlaiKL 

DlacJ:-tipped  W hite-spiHed :  Tender  and  True,  Hamilton's  JIarket  Fa- 
vourite, liluQ  Gown. 

lilack-tpincd  :  Dr  Livingstone,  Henderson's  Al,  Weedou's  Black  Spine. 

See  Cucu.MBEIi,  vol.  vi.  p.  C87. 

160.  The  JSyg  riant,  Solanum  Melongena,  tho  Aubergine  or  Egg 
BHiijal  of  tho  French,  is  a  tender  annual,  native  of  South  America  plant 
and  of  the  tropical  parts  of  Asia  and  Africa.  Li  France  it  is  culti- 
vated fertile  fruits,  which  aro  cooked  before  they  are  eaten.  Tho 
seed  should  bo  sown  early  in  February  in  a  warm  pit,  where  the 
jdants  are  grown  till  shifted  into  S-inch  or  10-incli.  pots,  in  well- 
m.auured  soil.  Manure  water  should  be  given  occasionally  while 
tlie  fruit  is  swelling,  about  four  fruits  being  sufficient  for  a  plant. 
Tho  French  growers  sow  them  iu  a  brisk  heat  iu  December,  or  early 
iu  January,  and  in  March  plant  them  out  four  or  eight  in  a  hot- 
bed with  a  bottom  heat  of  from  60°  to  68°,  the  sashes  beinggi.adually 
more  widely  opened  as  the  season  advances,  until  they  may  betaken 
ofl"  by  about  the  end  of  May.  The  two  main  branches  which  are 
allowed  aro  jiinched  to  induce  Laterals,  but  when  the  fruits  are  set 
all  young  shoots  are  taken  off  in  order  to  increase  their  size.  The 
best  variety  is  tho  Largo  Purple,  which  produces  oblong  fruit,  some- 
times reaching  6  or  7  inches  in  length,  and  10  or  12  inches  in  cir- 
cumference. 'The  Chinese  is  also  an  oblong-fruited  sort,  with  white 
fruit  and  more,  juicy  flesh  than  some  of  tlio  other  sorts.  The  fiuit 
of  tho  ordinary  form  almost  exactly  resembles  the  egg  of  the  domes- 
tic fowl. 

101.  The  Emltvc,  Cichorium  Endivia,  is  a  hardy  annual,  native 
of  the  northern  provinces  of  China  and  other  parts  of  Asia.  As  in 
the  case  of  tho  lettuce,  the  blanched  hearts  arc  used  for  salads  and 
iu  soups.  The  main  crop  should  be  sown  .about  the  middle  of  June, 
on  a  seed-bed  of  light  rich  soil,  and  the.  early  crop  about  the  middle 
of  M.ay.  Tho  seeds  should  bo  scattered  sparsely,  that  the  plants 
may  not  come  up  in  clusters.  The  seedlings  should  be  transplanted 
into  a  rich  soil  in  an  open  situation,  at  about  a  foot  apart  in  rows, 
which  for  the  curled-leaved  sorts  should  be  a  foot  asunder,  and  for 
the  hroad-leaved  sorts  15  inches.  AVhou  the  plants  have  reached  their 
maturity,  the  leaves  are  gathered  up  and  tied  together  a  little  below 
the  tips,  and  a  few  d,ays  later  about  the  middle  of  the  plant,  and  in 
two  or  threo  weeks  they  are  found  sufilcicntly  blanched  for  use.. 

For  winter  use  the  seed  should  be  sown  about  the  middle  of  July, 
and  a  little  additional  in  August.  They  should  be  planted  in  the 
same  way  as  tho  earlier  crops,  but  it  is  advisable,  as  they  approach 
maturity,  to  draw  tho  earth  quite  up  about  tho  leaves.  At  that 
season,  too,  the  plauts  may  bo  advantageously  planted  on  sloping 
banks  of  earth  facing  south.  They  may  be  blanched  by  inverting  a 
garden  ]>()twith  the  dr.aiuago  hole  closed,  or  a  common  garden  saucer 
10  or  12  inches  in  diameter,  over  tho  ceutre  of  the  plants  as  they 
grow  flat  on  the  earth.  Later  ou  Ihey  may  be  blanched  in  boxes  iii 
tho  mushroom-house,  or  in  a  cellar,  or  by  using  blanching  pots, 
such  as  aro  provided  for  sea-k.alo.  The  time  occupied  in  blancning 
varies  from  ten  days  in  summer  to  three  weeks  in  winter.  A  suffi- 
cient quantity  to  aflbrd  a  supply  for  a  week  may  be  operated  on  at 
one  time. 

For  protection  during  the  winter  it  is  a  good  plan  to  plant  the 
endive  on  Kovember,  at  6  or  8  inches  apart,  on  sloping  sheltered 
banks  facing  the  south,  covering  it  with  litter  in  severe  weather, 
but  leaving  it  uncovered  at  all  other  times.  A  more  certain 
method  to  obtain  a  supply  during  that  seasou  is,  however,  either 
to  take  up  the  latc-iiown  plants  before  frost  sets  in,  aud  to  plant 
them  in  dry  earth  or  sand  in  a  frame,  or  to  place  a  frame  over  tbem 
where  they  grow.     The  early  winter  crops  are  sometimes  planted  at 
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tiie  back  of  a  south  wall,  and  when  covered  up  for  blanching  they 
nill  endure  a  considerable  amount  of  cold. 

h  There  are  two  races  of  endives,  tho  Curled  (Chieorle  fris4c  of  the 
French),  with  crispy  much-cut  leaves,  and  the  Batavian  {StanU 
of  the  French),  with  broad  lettuce-like  leoves.  Some  of  the  favouiite 
sorts  arc- 

Curtfd :  French  Small  Green  Curled,  early ;  Large  Oreen  Curled ;  Stagliom, 
for  late  crops  ;  and  Curlod  Picpii;. 

Balaciaii :  Small  Uatavian,  Rnimd-leaved  Batarian ;  Lettuce-leaved,  early  ; 
and  Fraser'a  Broad-leaved  Batavian,  lur  latu  crups. 

162.  The  Garlic,  Allium  sativum,  a  hardy  bulbous  perennial,  s 
propag:ilcd  by  separatingtheclovesofnhicli  the  bulbs  aiecompos/d, 
and  planting  theia  2  to  3  inches  deep  in  spring,  at  a  few  in  iies 
apart,  in  rows  a  foot  asunder,  in  a  light,  rich,  and  rather  dry  soil, 
and  in  a  warm  situation.  A  few  short  rows  will  sutlice  in  most  cases, 
aod,  if  required  early,  a  small  patch  may  also  be  planted  about  the 
end  of  October.  After  the  leaves  have  ripened,  the  bulbs  may  be 
taken  up,  sun-dried,  tied  in  bunches  by  the  stalks,  and  hung  up  in 
a  di-yairy  cool  store-room  till  wanted.     Garlic  is  used  for  flavouring. 

163.  The  Oourds  cultivated  in  ganlens  for  tlicir  esculent  produce 
are  varieties  of  several  s]>ecic9  ot  Cncurbita,  the  most  commonly 
used  being  the  vegetable  marrow  and  the  pumpkin. 

The  Vegetable  Marrow,  Cucurbita  Per  5  var.,  is  the  most  important 
of  the  gourds  used  as  an  esculent,  and  furnishes  in  good  seasons  a 
very  latge  supply  for  the  taldc  The  fruits  are  best  when  eaten 
quite  young  and  not  over-boiled,  the  Aesh  being  then  tender,  and 
the  flavour  sweet  and  nutty.   ' 

Vegetable  marrows  require  a  warm  situation  and  a  rich  soil  free 
from  stagnant  moisture.  They  do  well  on  o  rubbish  or  old-dung 
heap,  or  in  a  warm  boiler  on  litUe  hillocks  made  up  with  any  fer- 
menting material,  to  give  tliera  a  slight  warmth  at  starting.  The 
seeds  should  be  sown  in  a  warm  pit  in  April,  and  forwarded  under 

Elass,  but  in  a  very  mild  lieat ;  the  plants  must  be  shifted  into 
irger  pots,  and  bo  gradually  hardenoil  previous  to  being  planted 
out,  when  the  mild  weather  sets  in  in  May  or  June.  The  use  of  hand- 
classes  makes  it  nossihle  to  transplant  earlier  than  would  otherwise 
bo  advisable.  The  82eds  may  be  sown  early  in  May  in  pots 
under  a  hand-glass,  oi"  towards  the  end  of  May  in  the  open  ground, 
if  heat  is  not  at  command.  Tho  true  vegetable  marrow  or  succade 
gourd  bears  fruit  of  an  oblong-elliptical  sTiajie,  about  9  inches  long, 
palc-OTCcnish  while  young,  with  whitish  flesh,  and  scarcely  any  in- 
dication of  ribs  ;  when  mature  it  is  of  a  pale  yellow  colour.  There 
is  a  variety  which  is  more  oblong,  grows  to  15  or  18  inches,  and 
has  the  surface  slightly  marked  by  irregular  longitudinal  obtuse  ribs. 
The  shoots  may  be  allowed  to  run  along  the  surface  of  the  ground, 
or  they  may  be  trained  against  a  wall  or  paling,  or  on  trellises. 
As  the  gourds  cross  readily,  care  is  necessary  to  keep  any  particulai 
vaHety  true.  One  of  the  best  vegetable  marrows  is  called  Moore'i 
Vegetable  Cream. 

The  Custard  Marrow,  one  of  the  Patissons  or  Crown  Goui-ds,  bcar> 
a  peculiar-looking  flattened  fruit  with  scolloped  edges,  which  has  L' 
sweeter  and  less  nutty  flavour  than  the  true  marrow. 

The  Pumpkin,  Cucurbita  maxima,  grows  to  a  very  large  size, 
some  of  the  varieties,  as  the  large  yellow  or  Potiron  jrmnc,  some- 
times producing  fruit  over  200  tb  in  weight.  The  flesh  of  this  is 
yellow,  the  ripe  fruit,  in  which  state  only  it  is  uswl,  being  of  a 
pale  salinony  buff  colour  exteriorly.  It  will  keep  for  some  months 
in  a  dry  airy  place,  apd  is  used  in  sou(>s  or  stews,  or  mashed  like 
potatoes,  or  baked  in  \\es.  There  are  several  varieties  of  this  type. 
The  cultivation  of  the  pumpkin  resembles  that  of  the  vegetable 
marrow,  but  it  requires  aoundanco  of  space  for  its  spreading  vines. 

Many  of  the  other  gourds  (of  which  some  are  very  ornamental) 
produce  edible  fruits,  but  as  some,  notably  tho  orange  gourd  and 
the  bottle  gourd,  are  cathartic  and  deleterious,  they  should  not  be 
indiscriminately  eaten. 

164.  Tho  Horseradish,  Cochharia  Armoracia,  or  Armoracia 
rusticaua,  a  hardy  perennial,  is  cultivated  for  its  long  roots,  or  more 
properly  underground  rootstocks,  which  when  scraped  into  shreds, 
or  grated  and  made  into  a  delicious  s.auce,  are  eaten  with  roast  beef. 
lis  properties  are  antiscorbutic.  The  horseradish  requires  a  deep, 
rich,  and  rather  moist  sandy  loam  or  alluvial  soil,  the  object  being 
to  obtain  long  straight  roots.  One  method  of  producing  new  plants 
is  to  plant  tho  sets,  consisting  of  the  crowns  of  old  roots,  or  of  1  or 
2  inch  lengths  of  tho  root  itself,  at  the  bottom  of  a  trench  2i  feet 
deep,  tho  lower  half  of  tho  soil  being  well  manured  ;  only  a  single 
shoot  should  be  retained,  so  as  to  produce  one  thick  vigorous  stick. 
The  roots  planted  in  spring  are  sometimes  taken  up  in  the  winter 
following ",  if  left  to  grow  another  year  they  become  very  much 
thicker,  though  less  tender.  In  digging  the  roots  the  soil  should  be 
thrown  back  so  as  to  lay  them  bare.  These  that  spring  from  the  set 
are  cut  off,  and  it  is  manured  and  left  to  grow  up  again  the  follow- 
ing year.  Before  the  ground  becomes  frost-bound,  a  supply  should 
he  dug  up,  and  stored  in  damp  sand  for  use  during  that  emergencv. 

166.  The  Jerusalem  Artichoke,  Helianthus  tuberosus,  a  hardy 
tuberous  perennial,  a  species  of  sunflower,  derives  its  epithet 
Jerusalem  from  a  corruption  of  the  Italian  Oirasole,  a  sunflower, 
knd  it?  uamo  of  Artichoke  from  the  rcse.rublance  in  flavour  which  its 


tubers  bear  to  that  of  the  receptacles  or  "bottoms"  of  that  plant 

It  is  propagated  by  means  of  its  tubers  planted  in  the  manner  of 
potatoes,  in  rows  3  or  4  feet  ajundcr,  somo  time  in  February  or 
March ;  by  the  autumn  the  new  tubers  will  be  fit  for  use.  As  a 
matter  of  convenience,  tliough  the  tubers  themselves  are  l^rdy 
enough  to  bear  the  frosts  of  winter,  they  may  be  dug  up  about 
November,  and  stored  in  dryish  sand.  Thcj  should  have  a  wcll- 
niannredsoil,  and  tho  stems  should  not  be  allowed  to  be  too  cron  ded, 
which  is  in  great  measure  obviated  by  planting  them  annualh. 

166.  The  Kidney  Bca»  includes  what  is  commonly  known  as  the 
French  Bean,  Phaseolus  vulgaris,  and  the  Scarlet  Runner,  Pbaseolus 
multiflorus,  both  very  prodnctivo  vegetables  of  excellent  quality. 

The  Common  Kidney  Bean  or  French,  Bean,  Phtiscohn  vulgaris, 
is  a  tender  annual,  and  should  bo  grown  in  a  rich  light  loamy 
soil  and  a  warm  sheltered  situation.  The  soil  shonld  be  w»il 
enriched  with  hotbed  dung.  The  earliest  crop  may  be  sown  by 
tho  end  of  March  or  beginning  of  Aprih  If,  however,  the  tem- 
pcrature  of  the  soil  is  below  45°,  the  beans  niake  but  'ittlc  pro- 
gress. The  main  crops  should  be  got  in  early  in  May  ;  and  i  later 
sowing  may  be  made  early  in  Julj-.  The  earlier  plantings  may  b« 
sown  in  small  pots,  and  ]iut  in  frames  or  houses,  until  they  can  be 
safely  planted  out-ofdoors.  The  earliest  out-of-doors  crop  may  be 
sholtei-cd  by  means  of  thatched  hurdles,  placed  slojung  on  bearers 
supported  by  posts.  The  see<ls  should  be  covered  IJ  or  2  inches 
deep,  the  distance  between  the  rows  being  about  2  feet,  or  for  the 
dwarfest  sorts  18  inches,  and  that  between  plants  from  4  to  6  inches. 
Tho  pods  may  be  used  as  a  green  vegetable,  in  which  case  they  should 
be  gathered  whilst  they  are  so  crisp  as  to  be  readily  snapped  in  two 
when  bent ;  but  when  the  dry  seeds  are  to  be  used,  the  ^lods  should 
be  allowed  to  ripen.  As  the  green  pods  are  gathered  others  will 
continue  to  be  foimed  in  abunilanco  ;  but  if  old  seed-forming  pods 
are  allowed  to  remain,  the  formation  of  young  ones  will  be  greatly 
checked. 

Forcing. — The  kidney  bean  may  ue  easily  forwarded  in  pots  in  a 
forcing-house,  or  in  prepared  soil  in  a  heated  pit  The  bottom  heat 
should  range  about  70°,  and  the  atmospheric  temperature  should 
show  a  minimum  of  60°,  aud  a  maximum  of  70°,  running  up  to 
80°  by  sun-heat.  Tho  seed  should  bo  sown  three  or  four  in  a  10- 
inch  pot,  nearly  filled  with  light  turfy  soil  and  lenf-mould,  ordccom- 
posed  cow  dung,  the  stems  being  earthed  up  after  the  true  leaves 
are  formed  ;  and  they  must  be  well  syringed  and  watered  daily. 
To  keep  down  the  red  spider,  tho  under  side  of  tho  leaves  should 
be  thoroughly  moistened  by  syringing  early  in  the  morning 
with  water  at  60°;  the  house  being  then  kept  shut  up  till  the 
air  is  raised  to  75°  or  80°,  both  surfaces  will,  in  consequence  of 
condensation,  become  thoroughly  wetted.  When  the  plants  come 
into  flower,  plenty  of  air  must  be  admitted.  Kidney  beans  may 
thus  be  obtained  fit  for  use,  iu  .«ix  weeks  or  two  months  from  tho 
time  of  sowing.  It  may  therefore  be  desirable  to  sow  some  seed 
in  August  to  succeed  the  crops  in  tho  open  ground,  and,  for  succes- 
sion, iu  September  and  October  ;  for  spring  use  sow  in  January, 
February,  and  March.  The  early  dwarf  sorts  arc  the  best  for  forc- 
ing, such  as  Fulmer's  Early,  Ncwingtou  Wonder,  Osborn's  Forcing, 
Williams's  Early  Prolific,  Syon  House,  and  White  Advancer. 

The  varieties  of  French  beans  being  numerous,  we  here  add  the 
names  of  some  of  the  most  desirable  for  general  cultivation; — 

Early :  T\Tiite  Cantcrjjury,  Fiilmcr'a  Forcing,  Mlnler's  First  Early,  OslH>ni'B 
Forcing.  .Sir  Joseph  Paxton,  White  Advancer. 

Second  Earltj :  Canadian  Wonder,  bears  lato;  ICeuTO  Long-podded,  bears 
Iflte ;  New  Mammoth  Negro,  earlier  thitn  Cnn«diai.  >Vondcr ;  >'ewiugton 
Wonder ;  Fate  l>ua ;  Syon  House  ;  WiUUanis's  Prolijlo,  ocarB  late. 

The  Scarlet  Runner  Bean,  Phaseolus  mnltifionis,  differs  from  the 
common  French  bean  in  being  a  ])erennial,  and  iu  having  tuberous 
roots,  which,  it  may  be  stated,  are  nareotij  and  poi.ionous.  These 
may  be  preserved  through  the  winter  in  dryish  earth  in  a  frost-proof 
cellar,  for  on  early  crop  the  following  season.  Tho  into  .MrCiilhill 
mentions  having  found  from  experiment  that  plants  raised  from 
roots  come  into  bearing  just  one  month  earlier  tlian  those  raised 
from  seed.  The  seeds  of  the  runner  beans  should  bo  sown  in  au 
open  plot, — the  first  sowing  in  M.ay,  another  at  the  beginning  of 
June,  and  a  third  about  the  miildle  of  June.  In  tho  London 
market-gardens  they  are  sown  8  to  12  inches  ajiart,  in  4  feet  rows 
if  the  soil  is  good.  The  twining  tops  are  pinclied  or  cut  off  when 
tho  jilants  are  from  2  to  2J  feet  high,  to  savo  the  expense  of  stak- 
ing. It  is  better,  however;  in  private  gardens  to  have  the  rows 
standing  separately,  and  to  sujiport  the  plants  by  st,akes  6  or  7  feet 
high  and  about  a  foot  apait,  the  tops  of  tho  stakes  being  crossed 
about  one-third  down.  If  the  weather  is  dry  when  tho  poda  aio 
forming  abundantly,  plenty  of  tepid  water  should  be  snpjilied  to 
tho  plants.  In  training  tho  shoots  to  their  supports,  they  shonld 
Ik  twined  from  right  to  left,  contrary  to  the  course  of  tho  bub,  or 
they  will  not  lay  hold. 

Tho  ordinory  Scarlet  Runner  Is  most  commonly  grown,  bnt  there  li  a  whHe- 
fluwcred  variety  which  has  also  white  sceda  ;  this  is  very  proline  and  of 
excellent  quality,  and  la  now  much  grown  Tor  market.  Another  variety  called 
Painted  Lady,  with  the  flowers  red  and  white,  is  very  omaraental,  but  oo(  so 
productive.    Carter's  Cham]>ion  Is  a  large-podded  productive  variety. 

167.  The  Kohl  Pahi.  or  Turnip  Calbnge,  Brassica  oleracea  caolo- 
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Tana  is  a  biennial,  the  upper  part  of  whose  stem  swells  into  a  round 
flcsb'y  mass,  rcsjmbling  a  turnip,  but  proluced  above  ground.  KoliI 
Rabi  is  exceediTigly  liardv,  withstanding  both  severe  frosts  and 
drought  It  is  not  much  grown  in  Knglish  gardens,  though  when 
used  young  it  forms  a  good  substitute  for  turnips.  'Ihe  seeds 
sliould  be  "sown  in  May  and  June,  and  tlie  seedlings  should  be 
planteil  shallowly  in  wtU-manurcd  ground,  8  or  10  inches  apart, 
in  rows  15  inches  asunder;  and  they  should  be  well  watiicJ,  so  as 
to  induce  quick  growth.  Tlic  bulbs  will  be  fif  for  use  when  tliey 
are  as  largo  as— not  larger  than— an  early  turnip.  Tlie  best  sorts 
are  Early  White  Vienna,  and  Karly  rurple  Vienna. 

168  The  Lcck,  Allium  I'oiruni,  a  hardy  biennial,  is  said  to  be 
a  native  of  Switzerland,  but  more  probably  comes  from  the  L.ist. 
Tlie  leeks,  which  prefer  a  light  soil,  are  sown  in  beds  about  the 
middle  of  March,  and  later  for  a  succession,  and  in  Juno  or  July  are 
planted  out  6  inches  asunder;  and  m  rows  15  or  18  inches  apart. 
When  the  weather  is  moist  the  plants  arc  dropped  upright  into  the 
liole  made  by  the  dibble,  and  no  more  earth  than  will  just  cover 
the  fibres  is  allowed  to  fall  in,  the  hole  being  left  open  to  eucouragc 
the  stem  to  swell  out,  and  blanching  is  ellectcd  gradually  by  the 
earth  washing  into  the  hole.  They  are  also  planted  in  trenches 
like  celery,  and  earthed  up  when  they  have  made  their  growth. 
The  leeks  will  be  fit  for  use  iu  September,  and  will  last  till  the 
spring. 

The  best  sorts  are— Early  NetherUniU,  for  early  use;  Larpo  Eoucn,  one' 
of  the  very  best ;  London  Flag,  and  Musselburgh,  the  latter  being  reputedly 
the  liardiest;  and  Carentan,  a  very  larse  uardy  J'reuch  toxi. 

169.  The  Ldlnce,  Lactuca  sativa,  is  a  hardy  annual,  highly 
'esteemed  as  a  salad  plant,  while  its  milky  juice  forms  the  laclucarium 
of  the  materia  medica.  The  London  market-gardeners  make  pre- 
paration for  the  first  main  crop  of  Cos  lettuces  in  the  open  ground 
early  in  August,  a  frame  being  set  on  a  shallow  hotbed,  and,  the 
stimulus  of  heat  not  being  required,  this  is  allowed  to  subside 
till  the  fii-st  week  in  October,  wlieu  the  soil,  consisting  of  leaf- 
mould  mi.ted  with  a  little  sand,  is  put  on  6  or  7  inches  thick, 
60  that  the  surface  is  within  4^  inches  of  the  saslios.  The  best 
time  for  sowing  is  found  to  be  about  the  1.1th  of  October.  When 
tlie  seeds  begin  to  germinate  the  sashes  ore  drawn  quite  off  in 
favourable  weather  during  the  day,  and  put  on,  but  tilted,  at  night 
in  wet  weather.  Very  little  w.itering  is  required,  and  the  aim 
slieuld  bo  to  keep  the  plants  gently  moving  till  the  days  begin  to 
lengthen.  In  January  a  more  active  growth  is  encour.aged,  and  in 
mild  winters  a  considerable  extent  of  the  planting  out  is  done,  but 
in  private  gardens  the  preferable  time  would  bo  February.  The 
ground  should  be  light  and  rich,  and  well  ra.anured  below,  and  the 
plant!  put  out  at  1  foot  apart  each  way.  In  planting  at  this  early 
season,  the  dibble,  in  closing  in  the  soil,  should  be  inserted  on  the 
south  side  of  the  plant.  Frequent  stirring  of  the  ground  with  the 
lioe  greatly  encourages  the  growth  of  the  plants.  A  second_  sowing 
should  be  "made  about  the  5th  of  November,  and  a  third  iii  frames 
about  the  end  of  January  or  beginning  of  February.  In  March  a 
sowing  maybe  made  in  some  warm  situation  ;  successional  sowings 
may  be  made  in  the  open  border  till  August,  about  the  middle  of 
which  month  a  crop  of  Brown  Cos  and  Hardy  Hammersmith  should 
bo  sown,  the  latter  being  the  most  reliable  in  a  severe  winter. 
These  plants  may  be  put  out  early  iu  October  on  the  sides  of  ridges 
facing  the  south  or  at  the  front  of  a  south  wall,  beyond  the  reach 
of  drops  from  the  copings,  the  Hardy  Hammersn.ilh  being  planted 
C  or  8  inches  apart.  Young  lettuce  plants  should  be  thinned  before 
they  crowd  or  draw  each  other,  and  transplanted  as  soon  as  possible 
after  two  or  three  leaves  are  formed.  Some  cultivators  prefer  that 
the  summer  crops  should  not  be  transplanted,  but  sown  where 
they  are  to  stand,  the  plants  being  merely  thinned  out ;  but  trans- 
planting checks  the  running  to  seed,  and  makes  the  most  of  the 
ground. 

Forcing.— For  a  winter  supply  by  gentle  forcing,  the  Hardy 
Hammersmith  and  Brown  Dutch  Cabbage  lettuces,  and  the  Brown 
Cos  and  Green  Paris  Cos  lettuces,  should  be  sown  about  the  middle  of 
August  and  in  the  beginning  of  September,  in  rich  light  soil,  the 
plants  being  pricked  out  3  inches  apart  in  a  prepared  bed,  as  soon  as 
the  first  two  leaves  are  fully  formed.  About  the  middle  of  October 
the  plants  should  be  taken  up  carefully  with  balls  attached  to  the 
roots,  and  should  be  placed  in  a  mild  hotbed  of  well-prepared  dung 
(about  55°)  covered  about  1  foot  deep  with  a  compost  of  sandy  peat, 
leaf-mould,  and  a  little  well-decomposed  manure.  The  Cos  and 
Brown  Dutch  varieties  should  be  planted  about  9  inches  apart. 
Give  plenty  of  air  when  the  weather  permits,  and  protect  from  frost. 
There  are  two  races  of  the  lettuce,  the  Cos  lettuce,  with  erect 
oblong  heads,  and  the  Cabbage  .lettuce,  with  round  or  spreading 
heads, — the  former  generally  crisp,  the  latter  soft  and  flabby  in 
texture.  .Some  of  the  best  lettuces  for  general  purposes  of  the  two 
classes  are  the  following  : — 

Cot :  White  Paris  Cos,  best  for  summer ;  Green  Paris  Cos,  hardier  than  the 
white:  Alphange  Cob,  stands  well;  Brown  Cos,  one  of  the  hardiest  and  best 
lor  winter ;  Hlclis's  Hardy  White  Cos  ;  Sugarloa!  Bath  Cos. 

Cabbage :  Hammersmith  Hardy  Qrccn,  very  hardy,  cood  for  winter  ;  Tom 
Thumb;  Brown  Dutch;  Neapolitan,  Viest  for  summer;  Grand  Admiral,  stands 
the  winter  well ;  Staastead  Park. 


.  170.  The  Mushroom,  Agaricus  campcstris,  is  a  well-known  fun-" 
gus  of  a  specially  savoury  character  ;  it  grows  wild  in  Great  Britain 
on  upland  pastures,  and  appeara  to  bo  indigenous  to  most  regions  of 
the  glolje.  The  plant  is  propagated  by  spores,  the  fine  black  dust 
bccu  to  be  thrown  oU  when  a  mature  specimen  is  laid  on  white  paper 
or  a  white  dish  ;  these  give  rise  to  what  is  known  as  the  "spawn  " 
or  mycelmm,  which  consists  of  whitish  threads  jiermcating  dried 
dung  or  similar  substances,  and  which,  when  planted  in  a  proper 
medium,  runs  through  tho  mass,  and  evi-utually  appears  in  the  form 
of  the  mushroom.  This  sjiawu  may  be  obtained  from  old  pastures, 
or  decayed  mushroom  beds,  and  is  purchased  from  nurserymen  in  the 
form  of  bricks  charged  with  the  mycelium,  and  technically  known 
as  mushroom  spawn.  When  ouce  obtained,  it  may,  like  leaven,  be 
indeBnitcly  preserved.  It  may  bo  produced  by  placing  quantities 
of  horse  dung  saturated  Aith  the  urine  of  horses,  especially  of  stud 
horses,  witli  alterur  layers  of  rich  earth,  and  covering  the  whole 
with  straw,  to  exclude  rain  and  air  ;  the  spawn  commonly  appears 
in  tho  heop  in  about  two  mouths  afterwards.  The  droppings  of 
stall-fed  horses,  or  of  such  as  have  been  kept  ou  dry  food,  should  be 
made  use  of. 

The  old  method  of  growing  mushrooms  in  ridges  out  of  doors,  or 
on  prepared  beds  either  level  or  sloping  from  a  back  wall  in  sheds  or 
cellars,  may  generally  be  adopted  with  success.  The  beds  arc  formed 
of  horse  droppings  which  have  been  slightly  fermented  and  fre- 
quently turned,  and  may  be  made  2  or  3  feet  broad,  and  of  any 
length.  A  layer  of  dung  about  8  or  10  inches  thick  is  tirst  deposited, 
and  covered  with  light  dryish  earth  to  the  depth  of  2  inches  ;  and 
two  similar  layers  with  similar  coverings  are  added,  the  whole 
being  m.ide  nairower  as  it  advances  in  height.  When  the  bed  is 
finished,  it  is  covered  with  straw  to  protect  it  from  rain,  and  also  from 
parching  influences.  In  about  ten  days,  when  tho  mass  is  milkworm, 
the  bed  will  be  ready  for  spawning,  which  consists  of  inserting  small 
pieces  of  sp.awn  bricks  into  the  sloping  sides  of  the  bed,  about  6 
inches  asunder.  A  la}er  of  fine  enrtli  is  then  placed  over  the  whole, 
and  well  beaten  down,  and  the  surface  is  covered  with  a  thick 
coat  of  straw.  When  the  weather  is  temperate,  mushrooms  will 
appear  in  about  a  month  oftcr'the  bed  has  been  made,  but  at  other 
times  a  much  longer  period  may  elapse.  The  principal  things  to  be 
attended  to  ore  to  preserve  a  moderate  state  of  moisture  and  a 
proper  mild  degree  oi  warmth ;  and  the  ireatmeut  must  vary  accord- 
ing to  the  season. 

Mr  Cuthill  describes  a  very  simple  mode  of  culture.  The  ridge 
is  built  up  of  dung  as  it  is  brought  fresh  from  the  London  stables  ; 
in  this  fermentation  soon  sets  in,  and,  when  tlic  heat  of  the  bed 
declines  to  80°,  pieces  of  sjiawn  bricks  are  inserted,  a  foot  opart, 
in  the  sides  of  the  bed,  which  is  then  moulded  over,  2  inches 
thick,  pressed  with  the  feet,  and  bcoton  with  tho  spade,  then 
watered,  and  beaten  again  with  the  spade,  and  finally  siuoothej 
down.  The  more  the  mould  is  pressed,  the  finer  the  crop,  and  tha 
more  solid  tho  texture  of  the  mushroom. 

Theso  ordinary  ridge  beds  furnish  a  good  supply  towards  the  end 
of  summer,  and  in  autumn.  To  command  a  regular  supply,  bow- 
ever,  at  all  seasons,  the  use  of  a  mushroom-house  (see  par.  13, 
p.  226)  will  be  found  very  convenient.  Tho  material  employed  iu 
all  cases  is  the  droppings  of  liorses,  which  should  be  collected  fresh, 
and  spread  out  in  thin  layers  in  a  dry  place,  a  portion  of  Hie  short 
litter  being  retained  well  moistened  by  horse  urine.  It  should  t^eu 
be  thrown  together  in  ridges  and  frequently  turned,  so  as  to  be  kept 
in  an  incipient  state  of  fermentation,  a  little  dryish  friable  lo«m 
being  mixed  with  it  to  retain  the  ammonia  given  off  by  the  dung. 
With  this  or  a  mixture  of  horse-dimg,  loam,  old  mushroom-bod 
dung,  and  half-decayed  leaves,  the  beds  are  built  up  in  successive 
layers  of  about  3  inches  thick,  each  layer  being  beaten  firm,  until 
the  bed  is  9  or  10  inches  thick.  If  the  heat  exceeds  80°,  holes 
should  be  made  to  moderate  the  fermentation.  The  beds  are  to  bo 
spawned  when  the  heat  moderates,  and  the  surface  is  then  covered 
with  a  sprinkling  of  w'armed  loam,  which  after  a  few  days  is  made 
up  to  4  tliickness  of  2  inches,  and  well  beaten  down.  The  beds 
made  partly  of  old  mushroom-bed  dung  often  contain  sufficient 
sjiawn  to  yield  a  crop,  without  the  introduction  of  brick  or  cake 
spawn,  but  it  is  advisable  to  spawn  them  in  the  regular  way.  The 
spawn  should  be  introduced  an  inch  or  two  below  the  surface  when 
the  heat  has  declined  to  about  75°,  indeed  the  bed  ought  never  to 
exceed  80°.  The  surface  is  to  be  afterwards  covered  with  hay  or 
litter.  The  atmospheric  temperature  should  range  from  60°  to  65° 
till  the  mushrooms  appear,  when  it  may  drop  a  few  degrees,  butn-^ 
lower  than  55°.  If  the  beds  require  watering,  water  of  about  80° 
should  be  used,  and  it  is  preferable  to  moisten  the  covering  of  litter 
rather  than  tho  surface  of  the  beds  themselves.  It  is  also  beneficial, 
especially  in  the  case  of  partially  exhausted  beds,  to  water  with 
dilute  solution  of  nitre.  For  a  winter  supply  the  beds  should  be 
made  towards  the  end  of  August,  and  the  end  of  October. 

171.  The  J/iw^nrd,  Sinapis  alba,  or  Brassica  alba,  is  a  hardy  annual, 
used  as  a  small  salad — generally  accompanied  by  garden  cress — while 
still  in  the  seed-leaf.  To  keep  up  a  supply,  the  seed  should  be  sown 
every  week  or  ten  days.  Tlie  sowings  in  the  open  ground  may  bj 
made  from  March  till  October,  earlier  or  later  according  to  tha 
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season.  Tlio  groand  slioiiM  be  liglit  and  rich,  and  tho  situation 
worm  and  tlieltercd.  Sow  th'r-kly  in  rows  6  inches  apnrt,  and  slightly 
cover  tho  seed,  pressing  t'lo  surface  smooth  with  the  back  of  the  ' 
dpade.  When  gatliering  the  crop,  cut  tho  young  plants  off  even  with 
tlio  ground,  or  pull  them  up  and  cut  oil  the  roots,  commencing  at 
one  end  of  a  row.  From  October  to  March  the  seeds  shoulu  bo 
sown  thickly  in  shallow  boxes  and  placed  in  a  warm  house  or  frame, 
vith  a  temperature  not  below  65°. 

172.  The  Xasltolium,  or  Indian  Cress,  Tropjcolum  majus,  is  a 
perennial  climber,  native  of  Peru,  but  in  cultivation  treated  as  a 
liardy  annual.  Tbo  flowers  are  sometimes  eaten  in  salads,  and  are 
nsed  for  garnishing,  and  the  leaves  and  young  green  fruit.s  are 
jiicklodin  vinegar  as  a  substitute  for  capci-s.  The  plant  should  have 
a  w.irrn  situation,  aud  the  soil  should  be  light  and  well  enriched  ; 
BOW  thinly  early  in  April,  either  near  a  fence  or  wall,  which 
may  bo  utilized  for  its  support,  or  in  an  open  spot,  where  it  will 
require  stakes  6  to  8  feet  higlu  Its  flowers  are  no  less  ornamental 
than  useful. 

173.  The  ^■'cw  Zealand  Spiitach,  Tetragonia  expansa,  is  a  half- 
hardy  annual,  native  of  New  Zealand,  sometimes  used  as  a  sub- 
stitute for  spinach  during  tho  summer  months,  but  in  every  way 
inferior  to  it.  The  seeds  should  be  sown  iu  March,  on  a  gentle' 
hotbed,  having  been  previously  steeped  in  water  for  several  houre. 
The  seedlings  should  bo  potted,  and  placed  under  a  frame  till  the 
end  of  >[av,  and  should  then  be  planted  out,  in  light  rich  soil. 
The  young  leaves  are  those  which  are  gathered  for  use,  a  succession 
being  produced  during  summer  and  autumn. 

174.  The  Onion,  Allium  Ccpa,  is  a  hardy  bulbous  biennial,  which 
has  been  cultivated  in  Brit.iiu  from  time  immemorial,  but  the 
lative  country  of  which  is  unknown.  The  onion  should  be  grown 
in  an  open  situation,  aud  on  a  light,  rich,  well-worked  soil,  which 
has  not  been  recently  manured.  The  principal  crop  may  be  sown 
at  any  time  from  the  middle  of  February  to  the  mitidlo  of  March, 
if  the  weather  is  fine  and  the  aground  sufficiently  dry.  The  seed 
should  bo  sown  in  shallow  drills,  10  inches  apart,  the  ground  being 
made  as  level  and  firm  as  possible,  and  the  plants  ."should  be  regularly 
thinned,  hoed,  and  kept  free  from'  weeds.  At  the  final  thinning 
they  should  be  set  from  3  to  6  inches  apart,  the  latter  distance  iu 
very  rich  soil.  About  the  beginning  of  September  the  crop  is  ripe, 
which  is  known  by  the  withering  of  the  leaves  ;  the  bulbs  are  then 
to  bo  pulled,  and  exposed  on  the  ground  till  well  dried,  and  they 
are  then  to  be  put  away  in  a  store-room  or  loft,  where  they  may  be 
perfectly  secured  from  frost  and  damp. 

About  the  end  of  August  a  crop  is  sown  to  ofTord  a  supply  of 
young  onions  iu  the  spring  months.  Those  which  are  not  required 
for  the  kitchen,  if  allowed  to  stand,  and  if  the  flower-bud  is  picked 
out  on  its  first  appearance,  and  the  earth  stirred  about  them,  fre- 
quently produce  bulbs  equal  in  size  and  quality  to  the  large  ones 
tnat  arc  imported  from  tho  Continent.  A  crop  of  very  large  bulbs 
may  also  bo  secured  by  sowing  about  the  beginning  of  September, 
ana  transplanting  early  iu  spring  to  very  rich  soil.  Another  plan 
is  to  sow  in  May  on  dry  poor  soil,  when  a  crop  of  small  bulbs  will  be 
produced  ;  these  are  to  be  stored  in  the  usual  way,  and  planted  iu 
rich  soil  about  February,  on  ground  made  firm  by  treading,  in  rows 
about  a  foot  apart,  the  bulbs  being  set  near  the  surface,  and  abont 
fl  inches  asunaer.  Tho  White  Spanish  and  Trinoli  are  good  sorts 
for  this  purpose. 

To  obtain  a  crop  of  bulbs, for  pickling,  seed  should  be  sown 
thickly  in  March,  in  rather  poor  soil,  the  seeds  being  very  thinly 
covered,  and  the  surface  well  rolled ;  these  are  not  to  be  thinned,  but 
should  be  pulled  and  harvested  when  ripo.  The  best  sorts  for 
this  crop  are  the  Silver-skinned,  Early  Silver-skinned,.  Nocer.a,  and 
Queen. 

Forcing. — Onions  may  be  forced  liKe  mustard  and  cress  if  required 
for  winter  salads,  the  seeds  being  sown  thickly  in  boxes  which  are 
to  bo  placed  in  a  warm  house  or  frame.  The  young  onions  aro  of 
coarse  pulled  while  quite  small. 

The  Polalo  Onion,  Allium  Ccpa  aggi-egatum,  is  proi>agatedby  the 
lateral  bulbs,  which  it  throws  cut,  under  ground,  in  considerable 
numbers.  This  variety  is  very  prolific,  and  is  useful  when  other 
sorts  do  not  keep  weU.  It  is  sometimes  planted  about  midwinter, 
and  then  ripens  in  summer,  but  for  use  during  the  spring  and  early 
summer  it  is  best  planted  in  spring.  It  is  also  known  as  tho 
underground  onion-  from  its  habit  of  producing  its  bulbs  beneath 
the  surface. 

The  Tret  Onion  or  Egyptian  Onion,  Allium  Ccpaproliferum,  pro- 
duces small  bulbs  instead  of  flowers,  and  a  few  offsets  also  under- 
ground.    These  small  stem  bulbs  are  excellent  for  pickling. 

The  Ifehh  Onion  or  Ciboule,  Allium  fistulosum,  is  a  hardy 
perennial,  native  of  Siberia.  It  forms  no  bulbs,  but,  on  account  of 
.ts  extreme  hardiness,  is  sown  in  July  or  early  in  August,  to  furnish 
a  reliable  supply  of  young  onions  for  use  in  salads  during  the  early 
spring.  These  bulblesa  onions  are  sometimes  called  Scallions,  a 
name  which  is  abo  applied  to  old  onions  which  bare  stem  and  leaves 
but  no  bulbs. 

The  following  are  among  the  Dest  Tsrietits  of  onions  for  various 
purposes  ; — 


For  lummer  and  aufumn— Queen  ;  Early  White  Natilc* ;  HiMB"  tWu 
bDrts  are  also  excellent  for  Rowing  in  autumn  for  spriag  aaladlr^.-  Silver 
skinned;  Tripoli,  iiicluJlng  Glntit  Kocca. 

/'or  winter, — Brown  Glolte,  Including  Magnum  Bonum ;  White  Globe: 
Yellow  Danvers  ;  White  Spanisli,  Id  ita  Beveral  forms ;  Tr^bona,  the  floesr 
variety  ffir  autumn  sowing,  attaining  a  large  size  early,  ripening  well,  and 
keeping  good  till  after  Christmas;  Strasburg(Oeptford);  wcatlienfleld  Bed; 
Blood  Red,  strong-flavoured. 

/■or  pict/iiij— Queen,  Early  SllvcrsklnncJ,  White  Nocera,  Egyptian. 

175.  The  Orach  or  Mountain  Spinach,  Atriplex  hortinsis,  native 
of  Tartary,  is  a  tall-growing  hardy  annual,  whose  leaves,  though 
coarsely  flavoured,  arc  used  as  a  substitute  for  spinach,  and  to  cor- 
rect the  acidity  of  sorrel.  Tho  White  and  the  Green  are  the  most 
desirable  varieties.  The  plant  should  be  grown  quickly  in  rich  soil. 
It  may  be  sown  in  rows  2  feet  apart,  and  about  the  same  distance 
in  the  row,  about  March,  and  for  succession  again  in  June.  .  If  need- 
ful, water  must  be  freely  given,  so  as  to  maintain  a  rapid  growth. 

176.  The  Oialis  crcvnta,  Oca  of  the  South  Americans,  is  a 
tuberous-rooted  half-hardy  perennial,  native  of  Peru.  Its  tubers  aK 
comparatively  small,  and  somewhat  acid  ;  but  if  they  be  exposed 
to  the  sun  from  six  to  ten  days,  they  become  sweet  and  floury. 
In  the  climate  of  England  they  con.  only  be  grown  by  starting  them 
in  heat  in  March,  and  planting  out  in  June  in  a  light  soil  and  warm 
situation.  They  grow  freely  enough,  but  few  tubers  are  formed,  and 
these  of  small  size.  The  fleshy  stalks,  which  have  the  acid  flavour 
of  the  family,  may,  however,  be  used  in  the  same  way  as  rhubarb 
for  tarts.  The  leaves  may  be  eaten  in  salads.  It  is  easily  propa- 
gated by  cuttings  of  the  stems,  or  by  means  of  sets  like  the  potato. 

177.  The  Oxalis  Deppei,  a  bulbous  perennial,  native  of  Mctico, 
has  scaly  bulbs,  from  which  are  produced  fleshy,  tapering,  white, 
semi-transparent  roots,  about  4  inches  in  length,  and  3  to  4  inches 
in  diameter.  They  strike  down  into  the  soil,  which  should  therefore 
be  made  light  and  rich  with  abundance  of  decayed  vegetable  mattei 
The  bulbs  should  be  planted  about  the  end  of  April,  6  inches  apart, 
in  rows  1  foot  asunder,  being  only  just  covered  with  soil,  and  having 
a  situation  with  a  southern  aspect.  The  roots  should  be 'dug  u\ 
before  they  become  affected  by  frost,  but  if  protected  they  wijl  con- 
tinue to  increase  in  size  till  November.  When  taken  up,  the  bulbs 
should  be  stored  in  a  cool  dry  place  for  replanting,  and  the  roots 
for  use.  The  roots  are  gently  boiled  with  salt  and  water,  peeled 
and  eaten  like  asparagus  with  melted  butter  and  the  yolks  of  eggs, 
or  served  up  like  salsafy  and  scorzoncra  with  white  sauce. . 

,178.  The  Parsnip,  Pastinaca  sativa,  is  a  hardy  biennial,  found  in 
temperate  regions.  Its  long  tapering  fleshy  whitish  nutritious  roots 
have  a  peculiar  but  agreeable  flavour.  It  succeeds  best  on  a  free 
sandy  loam,  which  should  be  trenched  and  manured  in  the  previous 
autumn,  the  manure  being  well  buried.  The  seed  should  De  sown 
thinly  in  March,  in  rows,  18  inches  apart,  and  finally  thinned  out 
to  1  foot  apart.  Tho  leaves  will  decay  iu  October  or  November, 
when  a  portion  of  the  roots  may  be  taken  up  and  stored  in  dryisT 
s.ind  for  immediate  ns3,  the  rest  being  left  in  the  gi'ound,  to  be 
taken  up  as  required,  but  the  whole  should  be  i-emoved  by  Feb- 
ruary to  a  dry  cool  place,  or  they  will  begin  to  grow.  The  best 
jorts  are  the  Hollow-crowned,  the  Maltese,  and  the  Student. 

179.  The  Pea,  Pisum  sativum,  is  a  hardy  annual,  climbing  by- 
means  of  the  tendrils  of  its  leaves,  and  has  been  cultivated  from  time 
immemorial.  The  seeds  or  pulse  are  very  nutritious,  whether  ea,ten 
green  or  ripe,  and  thcio  of  the  early  crops  are  esteemed  as  luxiirits. 

The  pea  prefers  a  friable  calcareous  loam,  deeply  worked,  and  well 
enriched  with  go»d  hotbed  or  farm-yard  manure.  The  early  crops 
require  a  warm  sheltered  situation,  but  the  later  are  better  grown  6 
or  8  feet  apart,  or  more,  in  the  open  quarters,  dwarf  crops  being  in- 
troduced between  the  rows.  The  dwarf  or  early  sorts  may  be  sown 
3  or  4  feet  apart.  Tlio  deep  working  of  the  soil  is  of  importance, 
lest  the  plants  should  sull'er  in  hot  dry  weather  from  mildew  oi 
arrest  of  growth.  The  first  sowing  should  be  made  about  the 
beginning  or  middle  of  November,  in  front  of  a  south  wall 
tho  plants  being  defended  by  spruce  fir  branches  or  other  spray 
throughout  the  winter.  In  February  sowings  are  sometimes  mad( 
in  flower-pots  or  boxes,  and  the  young  plants  afterwards  planted  out. 
The  main  crop  should  be  sown  towards  the  end  of  Feuruary,  and 
moderate  sowings  should  be  made  twice  a  month  afterwards,  up  to 
the  beginning  of  July  for  the  north,  and  about  the  third  week  in 
July  for  warmer  districts.  During  dry  hot  weather  late  peas  derive 
great  benefit  from  mulching  and  watering.  The  latest  sowings,  al 
the  middle  or  end  of  August,  should  consist  of  the  best  early  sorts, 
as  they  are  not  so  long  in  producing  pods  as  tho  larger  and  finei 
sorts,  and  by  this  means  the  supply  may  bo  prolonged  till  October 
or  November.  As  they  grow  up  the  earth  is  drawn  to  the  stems, 
which  are  also  supported  by  staKes,  a  practice  which  in  a  well-kept 
garden  is  always  advisable,  although  it  is  said  that  the  early  varie- 
ties arrive  sooner  at  maturity  when  recumbent.  AVhcre  space 
permits,  all  the  taller  sorts  are  best  sown  in  single  rovrs  at  wide 
intervals  of  20  or  30  feet. 

Peas  grown  late  in  autumn  are  subject  to  mildew,  to"  oXiviate 
which  Mr  Knight  proposed  to  dig  over  the  ground  in  tho  usual  wav, 
and  to  soak  the  spaces  to  lie  occupied  by  the  rows  of  peas  thoroughly 
with  water, — the  earth  on  each  side  to  be  then  collected  so  as  tt 
form  ridges  7  pr  8  inches  high,  these  ridges  beinp  well  watered. 
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and  the  seed  sown  on  them  in  single  rows.  If  dry  weatlier  at  any 
time  set  in,  water  should  bo  supplied  profusely  once  a  week. 

To  produce  very  early  crops  the  French  market-gardeners  sow 
early  in  November,  in  frames,  on  a  border  having  a  good  aspect, 
the  seeds  being  covered  very  slightly.  The  young  plants  are  trans- 
planted into  other  frames  in  December,  the  ground  inside  being 
dug  out  so  as  to  be  18  or  20  inches  below  the  sashes,  and  the  earth 
thus  removed  placed  against  the  outside  of  the  frames.  The  young 
plants,  when  3  or  4  inches  high,  are  planted  in  patches  of  three  or 
four,  8  inches  asunder,  in  four  longitudinal  rows.  The  sashes  are 
covered  at  night  with  sti-aw  mats,  and  opened  whenever  the  weather 
is  sufficiently  mild,  ^\'hen  8  or  10  inches  high,  the  stems  are  in- 
clined towards  the  back  of  the  frame,  a  little  earth  being  drawn  to 
their  base,  and  when  the  plants  come  into  blossom  the  tops  are 
pinched  out,  above  the  third  or  fourth  flower,  to  force  them  into 
bearing.  As  sooq  as  they  begin  to  pod,  the  soil  may  have  a  gentle 
watering,  -whenever  sufficiently  warmed  by  the  sun,  but  a  too  vigor- 
ous growth  at  an  earlier  period  would  be  detrimental.  Thus  treated 
the  plants  bear  pods  fit  for  gathering  in  the  first  fortnight  in  April. 

A  very  convenient  means  of  obtaining  an  early  crop  is  to  sow  in 
S-inch  pots,  a  few  seeds  in  each,  the  plants  to  be  ultimately  planted 
out  on  a  warm  border.  Peas  may  also  be  obtained  early  if  gently 
forced  in  frames,  in  tlie  same  way  as  kidney  beans,  the  dwarfest 
varieties  being  preferable. 

For  the  very  early  peas  the  rows  should  range  east  and  west, 
bat  for  the  main  crops  north  and  south.  The  average  depth  of  the 
drills  should  be  about  2  inches  for  small  sorts,  and  a  trifle  more  for 
the  larger  kinds.  The  drills  should  be  made  wide  and  flat  at  bottom, 
so  that  the  seeds  may  be  better  separated  in  sowing.  The  large 
sorts  are  the  better  for  being  sown  3  inches  apart.  Chopped  furze 
may  be  advantageously  scattered  in  the  drill  before  covering  in,  to 
check  the  depredations  of  mice,  and  before  levelling  the  surface  the 
soil  should  be  gently  trodden  down  over  the  seeJa 

A  good  selection  of  sorts  may  be  made  from  the  following : — 

Earlu  :  Dillistone's  Early  (Sutton's  Ringleader.  Carter's  First  Crop),  the 
earliest  sort ;  Sangster's  No.  1.  a  good  form  of  Early  Frame  ;  William  1.,  fine  ; 
Laxton'8  Alpha,  the  earliest  wrinkled  pea;  Dickson  a  First  and  Best;  Mac- 
lean's Little  Oera,  a  very  dwarf  wrinkled  pea  ;  Tom  Thumb  (Beck  s  Oem),  a 
very  dwarf  round  pea.    The  last  two  are  useful  for  forclug  and  for  pots. 

Second  Earlii ;  Maclean  a  Advancer,  Standish  s  Criterion.  Laxtous  ilarvel. 
Carter's  Telephone,  Dr  Maclean,  Premier,  Carters  Strataeeln. 

Late  :  James's  Pioliflc.  Carter's  O.  F  Wilson,  Veitch  s  Perfection;  Ve  Plus 
Ultra,  the  finest  of  all  late  peas,  but  a  little  delicate  in  cold  wet  soils  and 
seasons  ;  General  Wyndhara,  oontinuea  to  produce  very  late  ;  British  (^ueen. 
Champion  of  England,  Laxton's  Omega. 

180.  The  Potato,  Solanum  tuberosum,  is  a  half-hardy  perennial, 
producing  underground  tubers,  largely  used  as  an  esculent  It 
thrives  best  in  a  ratlier  light  friable  loam  ;  and  in  tl.iu  sandy 
soils  the  produce,  if  not  heavy,  is  generally  of  very  good  quality. 
Soils  which  are  naturally  wet  and  heavy,  as  well  as  those  which 
ore  heavily  manured,  such  as  old  garilen  grouud,  are  not  suitable. 
Indeed  it  is  best,  except  when  there  is  ample  space,  to  grow 
only  the  earlier  kinds  in  gardens.  If  the  soil  is  of  fair  quality,  the 
less  manure  used  upon  it  the  better,  unless  it  be  fioc«t  or  lime. 
Gypsum,  bone-dust,  6uperphos]jhate  of  lime,  and  nitrate  of  soda  may 
also  be  used,  and  wood  ashes  are  advantageous  iE  the  soil  contains 
much  vegetable  matter. 

Potatoes  axe  commonly  propagated  by  dividing  the  tubers,  leav- 
ing to  each  segment  or  "set"  one  or  two  eyes  or  buds.  The  "sets" 
are  then  planted  by  the  aid  of  the  dibble  or  spade,  in  rows  at  a 
distance  varying  from  15  inches  to  3  feet,  the  distance  being 
regulated  by  the  height  of  the  stems,  and  that  between  the  sets 
varying  from  6  to  12  inches,  8  inches  being  a  good  average  space  for 
garden  crops,  with  2  feet  between  the  rows.  The  sets  may  be  put 
in  6  inches  deep.  The  late  T.  A.  Knight  suggested  the  planting  of 
whole  tubers  or  sets,  at  greater  distances  apart,  by  which  means,  he 
argued,  a  larger  produce  would  be  obtained  ;  he  proposed  to  leave 
4  feet  between  the  rows,  but  that  distance,  except  with  the  larger 
varieties,  has  been  found  to  bo  too  great.  Though  the  planting  of 
whole  tubers  instead  of  the  cut  sets  has  been  thus  highly  recom- 
mended, yet  according  to  some  exp'eriraeuts  made  in  the  garden 
of  the  Horticultural  Society  at  Chiswick  the  cut  sets  yield  a  much 
better  return  than  whole  ones.  The  full-sized  tubers  are,  however, 
preferable  ta  smaller  ones,  as  their  larger  buds  tend  to  produce 
stronger  shoots.  It  has  also  been  found  that  the  best  returns  are 
obtained  from  sets  taken  from  the  points  of  the  tubers — not  from  their 
base.  Mr  Thomas  Dickson  of  Edinburgh  long  ago  observed  that  the 
most  healthy  and  productive  crop  was  to  be  obtained  by  planting 
unripe  tubers,  and  proposed  this  as  a  preventive  of  the  disease  called 
the  '  curl,"  which  sometimes  attacks  the  young  stems,  rausing  them 
and  also  the  leaves  to  become  crumpled,  and  few  or  no  tubers  to 
be  produced.  It  has  also  been  noted  that  the  sprouting  of  the  eyes 
of  the  potato  may  be  accelerated  if,  while  still  unripe,  it  is  taken  up 
and  exposed  for  some  weeks  to  tlie  influence  of  a  scori-liing  sun. 
The  best  sets  are  those  obtained  from  jilants  growu  in  elevated  and 
■^pen  situatkins,  and  it  is  also  beneficial  to  use  sets  grown  on  a 
different  soil. 

The  earliest  crops  should,  if  possible,  be  planted  in  alight  soil 
iind  in  a  warm  situation,  towards  the  end  of  February,  or  as  early  as 


possible  in  March.  In  some  cases  the  tubers  for  early  crops  are 
sprouted  «n  a  hotbed,  the  plants  being  put  out  as  soon  as  the  leaves 
can  bear  exposui-e.  If  the  young  sprouts  are  about  2  inches  long, 
they  may  be  planted  out  towards  the  end  of  March  ;  if  they  are  pro- 
tected young  potatoes  will  be  procured  in  seven  or  eight  weeks.  It 
will  improve  the  crop  if,  when  the  stems  have  grown  a  few  inches 
above  ground,  the  earth  is  drawn  up  to  them,  but  the  operation  will 
delay  its  maturity  for  two  or  three  weeks.  Mr  Knight  recommends 
removing  the  flowers  as  they  appear,  in  order  to  increase  the  pro- 
duce.  The  fine  early  varieties,  however,  scarcely  produce  any  flowers; 

The  main  crop  should  be  planted  by  the  middle  of  March,  late 
planting  being  very  undesirable.  Those  intended  for  storing 
should  DO  dug  up  as  soon  as  they  are  fairly  ripe,  unless  they  are 
attacked  by  the  aire  disease,  in  which  case  they  must  be  taken  up 
as  soon  as  the  murrain  is  observed  ;  or  if  they  are  then  sufficiently 
developed  to  be  worth  preserving,  but  not  fully  ripe,  the  haulms  or 
sliaws  should  bo  pulled  out,  to  prevent  the  virus  passing  down 
them  into  the  tubers;  this  may  be  done  without  uistuibing  the 
tubers,  which  can  be  dug  afterwards.  See  AoRiccLiraE,  Toh  i 
p.  364. 

forciiig. — The  best  forcing  sorts  are  the  Ash-leaf  as  a  kidney,  and 
the  Early  Market  or  Rector  of  Woodstock  for  a  round.  The  earliest 
crop  may  be  planted  in  December,  and  successional  ones  in  January 
and  February.  The  mode  of  cultivation  adopted  by  the  London 
market  gardeners  is  thus  in  substance  explained  by  Mr  Cuthill.  A 
long  trench,  6  feet  wide  and  2  feet  deep,  is  filled  with  hot  dung,  on 
which  soil  to  the  depth  of  6  inches  is  put.  The  sets  employed  are 
middle-sized  whole  potatoes,  which  are  ];Iaced  close  together  over  the 
bed,  covered  with  2  inches  of  mould,  and  then  hooped  and  pro- 
tected with  mats  and  straw,  under  which  conditions  they  will  sprout 
iu  about  a  month.  A  bed  of  the  requisite  length  (sometimes  100 
yards)  is  then  prepared  of  about  2  feet  thickness  of  hot  dung,  soil 
is  put  on  to  the  depth  of  8  inches,  and  the  frames  set  over  all.  The 
potatoes  are  then  carefully  taken  up  from  the  striking  bed,  all  the 
shoots  being  removed  except  the  main  one,  and  they  are  planted  4 
inches  deep,  radishes  being  sown  thinly  over  them  anil  covered 
lightly  with  mould.  AVhen  the  haulm  of  the  potato  has  grown  to 
about  Q  inches  in  height,  the  points  are  niiqiedoff,  in  older  to  give 
the  radishes  fair  play  ;  and,  although  this  may  stop  growth  for  a 
few  days,  still  the  jiotato  crop  is  alwnys  excellent.  Alter  planting 
nothing  more  is  required  but  to  keep  up  the  temperature  to  about 
70°,  admitting  air  when  practicable,  and  giving  water  as  requited. 
The  crop  is  not  dug  up  until  it  has  come  to  maturity. 

Potatoes  are  also  grown  largely  in  hooped  beds  on  a  warm  border 
in  the  open  ground.  The  sets  alter  having  been  sprouted,  as  above, 
are  plauted  out  in  January  in  trenches  2  feet  deep  filled  with  hot 
dung,  the  sets  being  planted  5  inches  deep,  and  over  all  radishes 
are  sown.  The  ridges  are  then  hooped  over,  allowing  about  2  feet 
of  space  in  the  middle,  between  the  mould  and  the  hoop,  and  ore 
covered  with  mats  and  straw,  but  es  soon  as  the  radishes  come  up 
they  are  uncovered  daily,  and  covered  again  every  night  as  a  pro- 
tection against  possible  frosts.  This  is  continued  till  the  potatoes 
are  ready  for  digging  in  May. 

Potatoes  are  sometimes  grown  in  pots  in  heat,  sprouted  sets  being 
planted  in  11-inch  pots  about  two-thirds  full  of  soil,  and  placed  near 
the  glass  in  any  of  the  forcing-houses,  where  a  temperature  of  from 
65°  tD  70°  is  to  be  maintained.  The  plants  are  duly  watered  end 
earthed  up  as  they  advance  in  giowth. 

.Small  supplies  of  young  waxy  tubers  are  produced  during  winter, 
in  boxes  placed  in  a  mushroom-house  or  in  a  common  cellar.  If  in 
October  old  seed  tubers  are  placed  in  layers,  alternately  with  a  mix- 
ture of  tree  leaves  and  light  mould,  the  young  tubers  before  mid- 
winter wiU  often  attain  the  size  and  appearance  of  early  potatoes;, 
they  are,  however,  watery,  and  possess  little  flavour. 

The  varieties  of  the  potato  are  very  numerous,  and  much  atten- 
tion has  been  paid  duiing  the  last  few  years  to  the  production  of 
new  and  improved  kinds.  The  following  ore  named  as  a  limited 
selection  of  a  few  of  the  standard  sorts  in  the  several  groups,  those 
marked  *  having  coloured  skins,  the  rest  being  white  : — 

Earhj .—Round  :  Early  Market,  Bector  of  t\'oodBtock,  Porter's  Excelsior, 
'Triumph,  *  Rndstock  Beauty,  Bedfont  Prolific,  Breesee's  Climax.  Kidney: 
Old  Ash-leaf,  Myatt's  Ash-lcaf,  Avalauche,  Snow  flake,  luterl)atlc^al  Kidney, 
•Bountiful,  'Beauty  of  Hebron. 

Main  Crop  and  Late.— Round  :  Schoolmaster,  'Regent,  •'Vicar  of  laleham, 
'Victoria,  •  Grampian,  "•  Vermont  Beauty,  Champion.  Kidney:  Covent  Garden 
Perfection,  Lapstnne,  Woodstock  Kidney, 'Trophy,  Magnum  Bonum,  'Late 
American  Rose,  Cattell's  Eclipse. 

181.  The  R  'dish,  Raphanus  sativus,  is  a  fleshy-rooted  annual,  un- 
known in  the  wild  state.  Some  varieties  of  out  wild  radish,  R. 
Raphanistrum, however,  met  with  on  the  Mediterranean  coasts,  come 
so  near  to  it  as  to  suggest  that  it  may  possibly  be  a  cultivated  race 
of  the  same  species.  It  is  very  popular  as  a  raw  salad.  There 
are  two  prindjial  forms,  the  spindle-rooted  and  the  turnip-rooted. 

The  radish  succeeds  in  any  well-worked  not  too  heavy  garden  soil, 
but  requires  a  warm  sheltered  situation.  The  seed  is  generally  sown 
broadcast,  in  beds  4  to  5  feet  wide,  with  alleys  between,  the  beds 
requiring  to  be  netted  over  to  protect  them  from  birds.  The  earliest 
crop  may  be  sown  about  the  middle  of  December,  the  seed-beds 


•VEGETABLES,.] 


houticultuhe 


287 


btin;;  it  once  covorctl  with  litter,  wliicli  eIidhIJ  not  bo  icinovci!  till 
tho  jilants  come  np,  and  tlicn  only  in  the  daytime,  ond  when  tliiro 
is  no  frost  If  tlie  crop  suoccciis,  whieli  ilepeuda  on  the  etato  of  the 
weather,  it  will  bo  in  use  about  the  beKimmiK  °f  March.  Another 
sowing  may  be  niaje  in  January,  a  third  early  in  February, 
if  the  season  is  a  favourable  one,  and  still  another  towards  tho 
cud  of  February,  from  which  time  till  October  n  small  sowing 
should  be  made  every  fortnight  orthrco  weeks  in  sprinj;,  and  rather 
more  frequently  dm ing  summer.  About  the  end  of  October,  and 
again  in  N'ovcmber,  a  late  sowing  may  bo  made  on  a  Bouth  Ijonlcr 
or  bank,  tho  jilants  being  jirotected  in  severe  weather  with  li'tcr 
or  Tiiats.  Tho  winter  ra  lishcs,  which  grow  to  a  lur^e  si/e,  shriild 
be  sown  in  tho  beginning  of  July  and  in  Au^i.st,  in  drills  from  C  to 
9  inches  apart,  tho  plunts  being  thinned  out  to  5  or  6  inches  in 
the  row.  Tlio  roots  become  fit  for  use  during  tho  oufinin.  For 
winter  use  they  should  bo  taken  up  before  severe  frost  sets  in, 
aiul  stored  in  dry  sand. 

Forciitfj. — To  obtain  early  radishes  a  sowing  sliould  be  made  about 
the  beginning  of  November,  aud  continued  fortnightly  till  tho 
iniddlo  or  end  of  February  ;  tho  crop  will  generally  bo  lit  fur  use 
about  six  weeks  after  sowing.  Tho  seed  should  bo  sown  in  light 
rich  soil,  8  or  9  inches  thick,  on  a  moderate  hotbed,  or  in  a  jiit 
with  a  temperature  of  from  55°  to  G5\  Gentle  waterings  must  be 
given,  and  air  admitted  at  cveiy  favourable  opiiortunily  ;  but  the 
sashes  must  be  protected  at  night  and  in  frosty  weather  with  straw- 
mats  or  other  materials.  Some  of  these  crops  arc  often  grown  w  ith 
forced  potatoes.  Tho  best  forcing  surls  ore  Wood's  Early  Frame, 
and  the  Early  Rose  Glob",  Early  Dwarf-top  Scarlet  Turnip,  ond 
Early  Dwarf-top  White  Turnip. 

Those  best  bulled  for  giner.il  cultivation  are  the  following  : — 

Rl'intHf^ftntrd',  I/'nff  Scarlet.  IncbidinK  tho  sub-varletics  Scarlet  Sliort- 
to[>,  Larly  Kr.inic  .Scirlct,  auil  Wood'*  Early  J-'ranie ;  Long  Scarlet  Slioit  tc.p, 
bcfet  for  gciier.*!  criip. 

Tiirnip-ronttii :  Karly  Rose  Ololie-shaped.  the  earliest  of  all :  Knrly  Pwarf- 
(op  Si-arlct  Turnip,  and  >^rly  Uwarf-tu]>  Whtto  Turnip;  Karlic&t  Krfurt 
Hcarlot,  nii'l  Larly  White  sliorl-lcaveil,  both  very  early  aorta  ;  French  Break- 
fast, olive-shaped  ;  Rcil  Turnip,  an<I  Wliito  Turnip,  for  sunmicr  crops. 

n'itttcr  sort*  :  Black  Spanish,  White  Chitiesc,  C'aliforuian  Mammoth. 

182.  Tho  Hampion,  Campanula  Kapunculus,  is  a  tap-rooted 
biennial,  native  or  n.ituralized  in  tho  south  of  Engl.aud,  and  found 
oil  banks  and  in  pastures  in  central  and  southern  Europe,  extend- 
ing to  the  Caucasus.  The  white  fleshy  roots,  known  as  "  ramps," 
me  used  raw  as  a  salad,  or  boiled  like  as]'aragus. "  It  is  but  little 
cultivated  in  England.  Tho  seed,  which  is  veiy  minute,  and 
should  bo  mixed  with  sand  before  sowing  to  secure  even  distribution, 
is  sown  ill  drills  6  to  8  inches  apart,  aflnnt  tho  end  oC  May  or 
beginning  of  June,  in  deeply  worketi  ground,  and  in  a  cool  situation, 
mid  the  young  plants  nro  merely  to  be  thinned  ami  kept  clear  of 
weeds.  The  roots,  which  somewhat  resemble  small  radishes,  will  be 
fit  fur  use  about  November,  and  on  the  approach  of  frost,  if  taken  up 
and  s':ored  in  sand,  they  will  keep  frcbli  and  firm  till  spring. 

183.  Tho  llhiibdrb  of  ganlcns  is  derived  from  dilforent  sjiccies  of 
Kheuin,  especially  U.  Rh.nponticum  anil  It.  undulatum.  The  parts 
chiefly  utilized  are  the  fleshy  foot-stalks  of  the  leaves,  which  are 
iiuicli  used  for  lireservcs,  puddings,  and  tarts,  as  well  as  for  stew- 
iog. 

r  Ilhubarb  reiiuiies  an  open  siluatioii  and  n  rich  ih  ep  soil,  which 
should  bo  well  manured,  and  prepared  by  d'  eji  trenching.  'J'o  form 
a  plantation,  divisions  of  the  old  roots,  each  provided  with  n  bud  or 
crown,  should  bo  put  in  early  in  spring,  the  crown  being  set  about 
2  inches  below  the  surface.  They  shouM  stmd  3  to  4  feet  apart 
each  w.iy,  according  to  the  habit  of  the  variety.  The  plants  wfll 
alfortl  a  supply  in  the  following  spring.  It  is  desir.ablc  to  renew  the 
(dantation  in  tho  course  of  four  or  five  years,  shifting  to  new 
ground.  When  gathering  the  crop,  the  leaf-stalks  should  be  bent 
downwards,  and  pulled  olf  sidewiiys,  not  cut.  The  llower-sten.s 
shouUl  bo  cut  off  as  soon  ns  they  make  tluir  appearance,  in  order 
to  strengthen  the  root  Established  sorts  must  bo  increased  by 
division,  as  seedlings  do  not  reproduce  the  variety.  Rhubarb  iraj-, 
liowever,  bo  grown  from  seeds — a  flow  t  ■  tein  or  two  bciii;;  alloW'  d  to 
prow  up  for  the  piiriwsc  of  prodm-iiv  tlmii.  Tho  seeds  sliouM  be 
sown  on  a  slight  hotbed  in  spring,  ami  tinnsplanted  out  in  rows  in 
the  month  of  May,  uo  stalks  being  g-itl  crcil  from  thcni  for  the  first 
two  years. 

/'orciiif.— Rhubarb  may  bo  forced  in  n  varn^ty  of  ways  for  early 
or  winter  use  ;  it  may  have  a  pot  or  box  set  over  the  crown 
and  covered  up  by  warm  litter,  dung,  or  leaves  like  sea-kale  ; 
or  the  roots  may  bo  taken  up,  potted,  aad  set  into  any  forcing-houso 
at  work,  the  crowns  being  kept  in  tho  dark  so  as  to  blanch  tho 
stalks  ;  or  they  nay  be  planted  closely  in  long  narrow  boxes  of 
moderate  depth,  and  set  in  a  mu^hronm-hoiue  or  rcllar,  where  there 
is  «  considerable  temperature.  The  rhubarb  will  soon  throw  up  its 
st-ilks,  and  these,  being  p,iitially  tlioUtcd,  po-sscet  o  delicacy  and 
flavour  superior  to  those  grown  in  the  o|kmi  air.  It  is  easy,  by 
Tarying  the  time  of  stibjeeting  tin  box.  s  to  the  inereacd  ttinp'ra- 
ture,  to  keep  up  a  succession  of  rhubarb  stalks,  from  the  period  p.t 
which  kitchen  a|iples  become  scarce  or  begiu  to  lose  their  flavour, 
till  green  gooseberries  come  into  season. 


Tho  favourite  old  sorts  of  rhuharl>  were  the  Toltolsk  and  tho  LlforiT  <n 
Buck's;  tlio  Inttircotnes  fn.ui  K.  uiiilulatuiu,  nuil  Is  niie  of  tlic  lifst  iii  llavour^ 
as  well  as  nf  a  Hue  re<I  a*luur.  utlicr  uihkI  sorts  of  ium|¥  iiimli  hi  ilntc  arc 
Mltcliell's  Unyal  Alijerl,  Dancer's  Karly  s^cnrlet.  My.'vtt's  LlnniEus,  .-itul 
^lyalt's  ViLiuria.  the  last  a  largc-crownu:  tiilci^-stnlked  klrul,  the  otlicrn 
being  ail  earlier  »<>rls.  Juhnsnn's  .St  Murtiu's  and  .Salt's  Crimson  Pcrfeclloe 
are  also  favourite  kinds  ;  uud  ,St«lt's  ^lunareli  grous  Xju  a  v-:ry  lurgc  size. 


18-1.  The  Uocihibol ,  Allium  Scorodoprasum,  is  a  hardy  bulbous 
jiereiiiiial,  ocuning  in  a  will  state  in  E.indy  pastures  aud  wustc 
places  tliroughiiul  Europe,  but  not  eoinmon  in  the  south  ;  in 
liritainit  is  lound  chiefly  in  the  north  of  England  and  the  south  of 
Scotland.  The  plant  is  crowni  for  the  soke  of  its  bnlbs,  which  aio 
smaller  and  milder  than  tiioFo  of  garlic,  and  consist  of  several  cloves 
chiefly  produced  at  the  roots.  Tlic  clove-  shouhl  bo  planted  about 
the  end  of  February  or  in  March,  and  tivatid  like  the  garlic  or 
shallot.  "When  mature,  the  bulbs  fhould  hv  takcu  M\\  dried,  and 
stored  for  use. 

185.  The  SaUnftj  (or  Suhtftj),  Tiagojiogou  jon-ifolius,  is  a  hardy 
bicnni.il,  with  long  cylindrical  fleshy  esculent  roots,  which,  when 
properly  cooked,  are  cxtremclj  dclicuto  aud  wholesome  ;  it  occurs 
in  meadows  and  pastures  in  the  Mediterranean  region,  aud,  iu 
Ihitain,  is  conlincil  to  the  south  of  England.  The  salsafy  requires 
a  free  rich  deep  soil,  which  should  bo  trenched  in  autumn,  the 
manure  used  being  idaced  at  two  spades'  depth  from  the  surface. 
The  first  crop  should  bo  sown  in  March,  and  the  luain  crop  in  April, 
in  rows  a  foot  from  each  other,  the  plants  being  afterwards  thinned 
to  8  inches  apart.  In  November  the  vhiti-h  roots  should  bo  taken 
up  and  stored  in  sand  for  immediate  use,  others  being  secured  in 
a  similar  Wdy  during  intervals  of  mild  weather. 

ISC.  The  Savoy,  lirassica  oleiacea  buUata  major,  is  a  near  allj-  of 
the  cabb.ige,  but  has  bullate  or  blisleied  leaves  ;  it  is  more  hardy, 
and,  c.\ccpt  in  very  severe  seasons,  instead  of  suirering  is  rather  im- 
proved in  flavour  by  frost.  The  savoys  conic  into  use  in  auliiiiin, 
and  continue  until  the  spring.  The  curly  crop  should  be  sown  iu 
February,  the  main  crop  about  the  middle  of  March,  aud  a  mou'h 
afterwards  the  latest  crop.  The  row  s  of  the  smaller  sorts.should  be 
15  inches,  and  those  of  tlie  larger  ones  2  feet,  apart. 

The  best  sort-s  of  savoys  for  garden  culture  arc  ; — 

Tours,  early  and  hardy ;  I'lni,  early,  but  not  so  hardy ;  Little  PlxJe,  email, 
"early,  ami  guuii;  J>warf  Crctii  Curlcil,  best  fur  a  general  crop;  Ouldcli, 
liaiiilsunic  anil  excellent.  The  large  Drumhead  savoy  is  mure  suitable  (or 
field  culture,  unless  bulk  of  produce  is  required. 

187.  The  Scor:o»cr',  Scorzonera  hispanica,  is  a  hardy  perennial, 
a  native  of  Spain,  but  cultiv.ated  in  gardens  for  its  fleshy  cyliudri' 
cal  roots,  whicliTcsemble  those  of  salsafy  except  in  being  black  out- 
side, and  which  are  used  in  tho  same  manner.  They  should  bo 
treated  in  every  respect  like  salsafy  (par.  185). 

138.  Tho  Si-a-l.ulc,  Ciainbo  niaritima,  is  a  haruy  perennial,  grow- 
ing spontaneously  along  tho  coasts  of  England,  of  Ireland,  and  of 
the  Scotch  lowlands,  along  the  westcru  coasts  of  Europe,  and  on 
the  Baltic,  reappearing  on  tl:e  Clack  Sea, 

Sca-kalo  prefers  a  light  dry  soil,  and  when  nianif*  •necessary  i( 
should  consist  of  sea-weed  or  well-rotted  dung  ;  or  a  dressing  of  salt 
or  of  nitrate  of  soda  may  be  given.  AVheii  it  is  raised  from  seeds, 
they  should  be  sown  in  Jlorcli  or  April  in  rows  a  foot  asunder,  tin 
jdants  being  thinned  to  G  inches  ajiuit.  In  the  following  ilarcl 
these  should  be  planted  out  iu  trenched  well-]  reparcd  ground,  2  feet 
asunder,  in  rows  2^  to  3  feet  apart.  The  top  with  the  crown  buds 
should  bo  cut  olT  before  planting  to  preveut  them  from  running 
up  to  seed.  In  the  spring  of  the  second  year  tho  young  shoots  if 
blanched  will  be  fit  for  use,  and  therefore  the  summer  grow  Ih  should 
ill  cvuy  way  be  promoted  by  the  use  of  water  and  liquid  manure. 
Toler.ibly  blanched  stalks  may  bo  produced  by  p?ants  only  nine 
mouths  old  from  the  seed,  and  after  two  summers  seedling  plants 
will  have  aci)uii'ed  suflicieiit  strength  for  general  cropping.  Tho 
seeds,  instead  of  being  sown  in  rows  and  transplanted,  may  be 
deposited  in  ^patches  of  thico  or  four  together,  where  they  are  to 
rem.ain.  In  tho  autumn,  after  the  leaves  have  been  cleared  off,  the 
ground  should  be  forked  up,  and  6  or  8  inches'  depth  of  leaves  or  of 
light  sandy  soil  laid  over  the  iduuts,  by  either  of  which  means  they 
will  1)0  blanched,  though  not  forced.  The  blanched  sprouts  should 
bo  "ut  for  use  whilst  they  are  crisp,  compact,  and  from  3  to  C  inche.» 
in  length,  tho  stem  being  cut  riuito  down  to  the  base. 

Sea-kale  beds  may  be  made  equally  well  from  cultings  of  tho 
roots,  tho  extremities  of  the  roots,  technically  calhd  "thongs," 
being  the  parts  best  adapted  for  this  purpose.  Thi-y  should  be 
taken  up  in  autumn,  cut  into  lengths  of  about  i  inches,  and  laid 
aside  in  a  heap  of  sand  or  earth  till  spring,  when  tluy  should  ba 
planted  out  like  tlie  sceiUings.  Cuttings  should  not  be  taken  from 
any  but  very  hcallhy  plants. 

Forcing. — Sea-kale  may  be  forced  in  the  ojicn  beds  by  the  old  of 
sea-kale  pots  or  covers,  which  are  large  enough  to  cover  a  plant, 
cnntrartod  a  little  at  top,  with  a  mo\able  lid  or  cover.  In  tho 
autumn  tho  slalks  are  cut  over,  the  dirn}cd  leave)  removed,  the 
ground  loosenid  about  the  eyes,  and  a  thin  siratiiin  ofcoal-a:hes 
niixe  1  with  vill  laid  on  tliesurfueelo  kiendown  earth-worms.  One 
of  the  eartlicnwaie  Jiots  or  covers,  or  failing  these  a  largo  inviited 
flowcr-jiot,  is  placed  over  each  plant  or  each  patch  of  plant-s  and 
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leaves  of  trees  arc  clost-ly  packed  roiinj  tlie  jiots,  and  raised  to  about 
a  foot  above  tliera.  When  feinientation  commences,  a  thermometer 
hiiould  be  occasionally  introduced  into  a  few  of  the  pots,  tn  ascertain 
that  the  temperature  within  doct  not  exceed  60°  Fahr.,  ond 
the  thickness  of  the  leaves  is  to  bo  regulated  accordingly,  lu  a 
month  or  six  weeks  the  shoots  will  be  ready  for  cutting,  and  by 
means  of  the  movable  lids  they  can  be  examined  and  tlio  shoots 
gathered  without  materially  disturbin"  the  covering.  If  the  crowns 
BTO  thus  covered  up  by  about  the  end  of  October,  the  crop  may  bo 
cut  by  about  the  third  week  of  December,  and  by  starting  a  batch  at 
various  times  a  supply  may  be  kept  up  till  the  middle  of  Jfay. 

Strong  plants  may  also  bo  taken  up  and  planted  on  hotbeds,  the 
sashes  being  kept  covered  close  ;  orthey  may  be  set  thickly  in  boxes 
09  recommended  for  rhubarb  (|iar.  183),  and  placed  in  any  heated 
structure,  or  in  the  mushroom  house  ;  but,  to  have  the  shoots  crisp 
and  tender  as  well  as  blanched,  liglit  must  1x3  completely  excluded. 
liesides  the  common  purple-leaved,  there  is  a  green-leaved  sort, 
'which  is  said  to  blanch  better. 

189.  The  Shallot,  Allium  oscalonicum,  is  a  native  of  Palestine,  and 
is  much  used  in  cookery  for  high-flavoured  soups  and  gravies,  be- 
sides which  it  is  excellent  when  pickled.  It  is  a  hardy  bulbous 
perennial,  and  is  prop.igatcd  by  offsets,  which  are  often  ]ilanted  in 
September  or  October,  but  the  principal  crop  should  not  be  got  in 
earlier  than  February  or  the  beginning  of  March.  The  mixing  of 
soot  with  the  inaiiuie  has  been  recommended  as  a  protection  agiiinst 
maggots.  In  planting,  the  tops  of  the  bulbs  should  bo  kept  a  little 
above  ground,  and  it  is  a  commendable  plan  to  draw  away  the  soil 
surrounding  tlie  bulbs  wlien  they  have  got  root-hold.  They  should 
not  be  planted  on  ground  recently  manured.  They  require  the 
same  general  treatuicnt  as  garlic  and  rocambole,  and  should  bo  stored 
in  a  similar  manner.  They  come  to  maturity  about  July  or  August. 
There  are  two  sorts — the  Common,  and  the  Jersey  or  Eussian,  the 
latter  being  much  larger  and  less  pungent. 

190.  Tlie  Skirrct,  Sium  Sisarum,  is  a  fleshy-rooted  perennial, 
native  of  China  and  Japan,  the  roots  of  which  are  boiled,  and  after- 
wards served  up  like  salsafy.  It  requires  a  free,  deep,  and  much  en- 
riched soil,  and  is  generally  raised  from  seeds,  which  should  be  sown 
in  drills  a  foot  apart  about  the  end  of  March,  the  bed  being  well- 
watered  in  dry  weather.  The  roots  will  be  in  use  about  November, 
and  will  continue  fresh  through  the  winter  if  carefully  stored. 

191.  The  Sorrel,  Rumex  Acetosa,  is  a  hardy  perennial,  found 
throughout  Europe,  in  Asiatic  Russia,  and  in  Nortn  America.  The 
leaves  are  used,  itioro  so  on  the  Continent  than  in  Britain,  in  soujis, 
salads,  and  sauces.  Sorrel  grows  freely  in  any  good  garden  soil,  and 
is  increased  by  dividing  the  roots  during  the  early  part  of  spring. 
They  should  be  planted  in  rows  15  to  18  inches  apart.  The  leaves, 
when  fully  grown,  are  gathered  singly. 

The  common  garden  sorrel  is  much  superior  to  the  wild  plant ; 
but  the  Belleville,  which  is  the  kind  generally  cultivated  near  Paris, 
is  still  better,  its  leaves  being  larger  and  not  so  acid.  The  Blislered- 
leaved,  which  has  large  leaves  with  a  blistered  surface,  has  the 
advantage  of  being  slow  in  running  to  seed. 

The  French  Sorrel,  Kumex  scutatus,  is  a  hardy  perennial. 
Dative  of  France  and  Switzerland,  with  densely-branched  trailing 
stems.  The  leaves  are  roundish  heart-shaped  and  glaucous  ;  they 
are  more  acid  than  those  of  the  common  sorrel. 

192.  The  Spinach,  Spinacia  oleracea,  is  an  annual  plant,  which 
has  been  long  cultivated  for  the  sake  of  its  succulent  leaves.  It 
should  be  grown  on  good  ground,  well  worked  and  well  manured  ; 
and  for  the  summer  crops  abundant  watering  will  be  necessary. 

The  fii-st  sowing  of  winter  spinach  should  be  made  early  in  Aug- 
rst,  an  1  another  towards  the  end  of  that  montli,  in  some  sheltered 
but  not  shaded  situation,  in  rows  18  inches  apart, -r-the  plants,  as 
they  ad  auce,  being  thinned,  and  the  ground  hoed.  By  tne  begin- 
ning of  winter  the  outer  leaves  will  have  become  fit  for  use,  and  if 
the  weather  is  mild  successive  gatherings  may  be  obtained  up  to 
the  beginning  of  May.  The  Prickly-seeded  and  th»  Flanders  are 
the  best  for  winter  ;  and  these  should  be  thinned  out  early  in  the 
autumn  to  about  2  inches  apart,  and  later  on  to  6  inches.  The 
Lettuce-leaved  is  a  good  succulent  winter  sort,  but  not  quite  so 
hardy. 

To  afford  a  succession  of  summer  spinach,  the  seeds  should  be 
sown  about  the  middle  of  February,  and  again  in  March  ;  after  this 
period  small  quantities  should  be  sown  once  a  fortnight,  as  summer 
spinach  lasts  but  a  very  short  time.  They  are  generally  sown  in 
snallow  drills  between  the  lines  of  peas.  If  a  plot  of  ground  has  to  be 
wholly  occupied,  the  rows  should  be  about  a  foot  apart  The  Round- 
leaved  is  the  best  sort  for  summer  use. 

193.  The  Tomato  or  Lovt  Apple,  Lycopersicum  esculentum  or 
Solanum  Ljcopersicum,  is  a  tender  annual  from  South  America, 
much  esteemed  in  England  as  an  esculent,  either  raw  or  cooked.  ' 

Tomatoes  were  formerly  raised  from  seed  sown  in  gentle  heat  fn 
February  or  early  in  March,  potted  singly  into  small  pots,  shifted  on 
into  lar;^er  pots,  and  gradually  exposed  to  the  air  till  about  the 
end  of  May,  when,  if  the  season  was  favourable,  they  were  planted 
out  against  a  wall  with  a  south  aspect,  or  in  the  warmest  situation 
at  command.    As  tliey  grew,  they  wore  nailed  to  the  wall,  or  othcr- 


wice  supiorted.  Only  the  eailii  r  of  the  fruit  tip<  i.  d  out  ol  Joots  in 
onaverngu  season;  and  when  a  fair  i[uantit)  had  sit,  tlio  plantsnero 
stomwJ,  the  secondary  branches  Ixing  also  stop|  ed  above  the  fruit, 
and  laterals  removed  gradually.  L'ndcr  thcso  circumstances  the 
fruit  began  to  ripen  in  Au^'ust,  successively  coming  to  maturity,  at 
which  st.ige,  and  when  i>erkctl)  dr)-,  it  had  to  be  gathered  ond  hung 
up  or  laid  on  shelves.  The  partially  ripened  fruit  had  to  be  got 
in  before  it  was  injured  by  frost,  its  maturation  being  conipletc<l 
in  a  vinery  or  other  heated  house,  and,  though  not  ftcqxnriiig  the  full 
flavour,  the  forwardest  of  these  late  fiuits  thus  bicanic  usable. 

Forcing. — The  outdoor  treatment  remnii.s  as  above  skctclied  our, 
but,  owing  to  the  precarious  nature  of  the  crop  in  bad  seasons,  large 
quantities  are  now  grown  under  ghiis.  ilrG.  T.  Miles,  of  Wjcomb* 
Abbey  Ganleni,  has  explained  in  the  GanJencrs'  Chronicle  his  mode 
of  culture,  of  which  the  following  is  an  abstract: — 

"To  Krow  It  propcrtj,  it  requires  eonsideralilc  licat  iinj  rvery  T»08slblc  m/ 
of  siinsliliio,  ns  %*xll  as  a  fiee  circui.ilioii  of  dry  warm  air.  The  compost 
should  consist  of  al>uut  one-lialf  rougli  turfy  loam,  otic-fuitrtii  of  roadside 
Bcmninb'3,  aiid  one-fourtli  of  decomitoaed  niatiipre  or  horse-dropplngs,  mode- 
rately fresh.  Kor  plaiitint;  out,  a  ridpo  of 'wfii  2  ftct  wide  and  15  inetics  deep 
sliould  be  placed  on  a  warm  bed  uf  tan  or  lea\cs.  For  pot  euitivation  tlioso 
from  12  to  15  inches  in  diameter  arc  most  npproprlnte,  and  these  sliould  not 
be  (juite  filled,  in  order  that  surfaee  drebsini^s  of  the  same  material  or  of  pure 
manure  may  be  applied  afterwards.  J-or  early  woi  k  a  sowing  should  be  made 
ill  January,  and  the  jilants  moved  onwards  until  they  liave  moderately  filled 
5-inch  pota  with  routs,  when  they  are  trunsfcricd  to  the  bedsorfruitinf^-jrats  ; 
in  eaeli  case  the  plants  are  kept  about  2  feet  apart,  other  sowin^-s  niny  be 
made  at  inteivals  till  about  the  end  of  August,  i-'rom  the  last  sowing* 
supply  is  obtained  lor  a  considerable  period  onwards  through  the  wi/jtcr 
months.  The  plants  are  restricted  to  one  miiili  stem,  which  is  allowed  a  run 
of  6  feet  or  mure,  as  the  position  may  admit,  and  from  tliia  all  laterals  are 
removed  in  an  early  stase  of  grow  tb.  Top-dicssings  of  rich  materials  should 
be  applied  when  tlie  surface  soil  becomes  full  of  roots  ;  copious  supplies  of 
stimulating  manure-water  are  also  necessary,  and  the  fruits  should  be  kept 
perfectly  free  from  damp  while  they  are  ripening.  For  this  purpose,  if  close 
confined  pita  are  used,  a  chink  of  air  should  be  kept  ou  continuously." 

Tomatoes  may  also  be  allowed  to  run  freely  over  the  back  wall  of 
a  forcing  house,  and,  if  sufficiently  fed,  will  Lear  fruit  abundantly. 

Mr  Miles  observes  that  these  plants,  when  grown  out  of  dooi-s,  are 
generally  placed  in  an  excellent  position,  but  the  main  point — the 
enrichment  of  the  soil — is  overlooked  or  not  sulBcieutly  attended  to. 
A  portion  of  good  soil  should  be  provided  for  each  plant,  and  heavy 
mulchings  of  manure  should  be  placed  upon  the  surface  as  soon  as 
practicable  after  planting,  in  order  to  prevent  the  soil  becoming 
ory  and  parched.  In  these  cases  three  or  more  main  shoots  aift 
allowed  to  each  plant,  because  it  often  happens  that  the  space  will 
not  allow  a  good  run,  and  a  certain  amount  of  growth  with  foli- 
age is  essential  to  the  well-doing  of  the  plants. 

The  following  varieties  afford  considerac-'e  choice  : — 

Red-/niitcd :  Early  Gem,  small,  but  a  good  cropper,  and  the  ouickest  to 
ripen  ;  Vick's  Criterion,  snrall  and  free-bearing,  particularly  auapted  for 
growing  in  small  pots ;  Vilmorin's  liwarf  Early,  dwarf  antf  free-bearing ; 
Hatha»vay*3  Excelsior,  one  of  the  finest,  a  great  cropper;  Trophy,  large  auJ 
very  fine  ;  Contjueror,  large  and  prolific. 

Yellow-fruited  :  Carter's  Greeu  Gage,  of  a  distinct  yellow  colour,  and  of 
fine  llavour. 

Smatlcr-frtcited :  Cherry  Red  and  Burghley  Pet,  round,  prolific,  and 
agreeably  Havoured  ;  Dickson's  Queen  of  Tomatoes,  with  pear-shaped,  and 
I^cabit's  Victoria,  with  plum-shaped  fruits,  both  being  prolific  sorts. 

194.  The  Turnip,  Brassica  campestris  Rapa,  is  a  haroy  biennial, 
found  in  corn-fields  in  various  parts  of  England.  The  cultivated 
varieties  have  bulbiform  roots,  much  esteemed  as  an  esculent. 

Turnips  should  be  grown  in  a  rich  friable  sandy  loam,  such  as  will 
produce  medium-sized  roots  without  much  aid  from  the  manure  heap, 
and  are  better  flavoured  if  grown  in  fresh  soil.  In  light  dry  soils 
well  decomposed  hotbed  or  faimjard  manure  is  the  best  that  can 
be  used,  but  in  soils  containing  an  excess  of  organic  matter,  bone 
dust,  superphosphate  of  lime,  wood-ashes,  or  gusno,  mixed  with 
light  soil,  and  laid  in  the  drills  before  sowing  the  seed,  arp  bene- 
ficial by  stimulating  the  young  plants  to  get  quickly  into  rough 
leaf,  and  thus  to  glow  out  of  reach  of  the  so-called  turnip  fly.  To 
get  rid  of  this  pest,  it  has  been  found  beneficial  to  dust  the  plants 
with  quicklime,  and  also  to  draw  over  the  young  plants  nets  smeared 
with  some  sticky  substance  like  treacle,  by  which  larg«  numbere 
will  be  caught  and  destroyed.  It  has  been  also  recommended  as 
a  palliative  to  sow  thick  in  order  to  allow  for  a  percentage  of  loss 
from  this  and  other  causes,  and,  as  a  preventi\  e,  to  scatter  gas-lime 
over  the  surface  after  th-e  seed  has  been  sown.  Mr  Thompson 
{Gnrdcncrs  Assistant)  also  recommends  the  following  remedy:— 
"  In  the  first  place,  let  a  supply  of  water  be  brought  close  to  hand, 
or  say  to  each  end  of  the  quarter  ;  then  lei  one  jjerson  move  steadily 
along  one  side  of  the  piece  of  ground  from  one  end  to  the  other, 
delivering  the  water  through  a  rose  as  he  proceeds.  The  fleas  will 
jump  forward  as  the  water  approaches  them,  and  a  second  person, 
following  the  first,  will  keep  them  on  the  hop  forward,  whilst  a 
third  will  drive  them  still  further,  and  so  on  till  the  whole  arc 
driven  off  the  ground." 

The  first  sowing  should  bo  made  on  a  warm  border  with  the  pro- 
tection of  a  frame  or  matted  hoops,  in  January  or  February,  the 
second  on  a  well-sheltered  border  in  March,  after  which  a  sowing 
once  a  month  will  generally  suffice.  In  May  and  Jane  the  plot 
should  be  i-n  1  co-^I  moderately  shaded   position,  lest   the  plants 
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sliould  suffer  from  di-ouglit.  The  priiiciijal  autumn  and  winter 
•owiogs,  which  are  the  most  important,  should  be  made  about  the 
end  ofJune  in  the  northern  districts,  and  in  the  beginning  of  July  in 
warmer  districts;  a  smalj  sowing  may  be  made  at  the  end  of  August 
to  come  in  before  tho  spring-sown  crops  are  ready.  If  the  weather 
is  showery  at  the  time  of  sowing,  the  seed  speedily  germinates,  and 
the  young  plants  should  be  kept  growing  quickly  by  watering  with 
rain  or  pond  water  and  by  surface  stirrings.  The  drills  for  the  ear- 
liest sorts  need  not  be  more  than  15  inches  apart,  and  tlie  plants  may 
bo  left  moderately  thick  in  the  row  j  the  late  crops  should  have  at 
least  2  feet  between  the  rows,  and  be  thinned  to  12  inches  in  the 
row,  a  free  circulation  of  air  about  them  being  very  important  in 
winter.  -^3  a  provision  against  prolonged  periods  of  sevcio  weather, 
it  has  been  recommended  to  lay  the  finest  roots  in  rows,  covering 
them  well  with  soil,  and  leaving  intact  tho  whole  of  tho  foliage. 
The  very  latest  sown  crops  of  half-growu  roots  will  prolong  the 
supply  until  the  earliest  spring-sown  crops  ore  fit  for  use. 
The  following  are  the  best  sorts  of  turnips  for  garden. crops:- 


Early  Purple-top  Munich,  the  earliest  and  best  of  all ;  Early  ^Vhite  Strap- 
leaf,  very  qulctc  growing,  and  good  ;  Early  Snowball,  for  summer  use :  Early 
While  Stone,  for  summer  sowing;  Orange  Jelly,  for  summer  sowing:  Yelioi 


Fluland,  for  winter  use;  Chirlt  Castle,  for  winter  use.     In  addition  to  these, 
which  liave  round  roots,  there  are  the  Jersey  Navet,  an  excellent  oblong 


Tarletjr,  and  very  hardy,  and  the  Teltow,  a  small  tapering-rooted  sort,  em- 

Eloyed,  on  account  of  Its  piquant  flavour,  in  ragouts,  ai  "  -  '-        "  - 

itter  should  be  sown  in  April  and  July  in  sandy  soLL 


195.  The  Water  Cress,  Nasturtium  officinale,  is  a  hardy  perennial, 
occurring  wild  in  Britain,  and  also  throughout  Europe  and  Asiatic 
Russia,  except  the  extreme  north.  It  is  highly  prized  as  a  salad,  and 
accredited  with  powerful  antiscorbutic  properties.  It  may  bo  pro- 
pagated from  seed,  but  in  forming  plantations  rooted  divisions  are 
usually  employed.  They  should  occupy  positions  where  they  can 
be  supplieJ  with  water  from  a  spring,  as  this  will  be  rarely  frozen. 
The  plant  will  not  grow  freely  on  a  muddy  bottom  ;  hence  this  has 
to  be  replaced  by  gravel  or  chalk.  A  constant  cuirent  of  water  is 
absolutely  necessary  ;  and  tho  plants  should  be  disposed  in  rows 
parallel  with  tho  course  of  the  stitam.  They  thrive  best  in  water 
about  IJ  inch  in  depth  ;  this  increases  to  about  3  inches  when  the 
plants  Iwgin  to  grow,  and  thereby  chetk  the  current.  In  summer 
the  tops  of  the  plants  must  be  kept  closely  cut,  and  under  proper 
conditions  of  water  and  soil  they  will  yield  a  gathering  once  a  week. 
In  winter  the  water  should  be  4  to  5  inches  deep,  to  obtain  which 
the  plants  are  left  with  more  head.  The  time  for  tho  renewal  of 
the  Dcds  is  in  May  and  June,  and  from  September  to  November, 
the  planting  being  done  in  succession  ;  those  planted  in  May  are  fit 
to  cut  by  August,  and  those  planted  in  November  are  ready  to 
gather  in  the  spring.  When  collected  for  sale,  the  shoots  are  cut, 
not  broken  off,  the  latter  plan  being  injurious.  The  water  cress 
may  also  be  grown  in  a  shady  border  of  rich  light  soil,  kept  con- 
stantly moist ;  but  the  surface  should  be  covered  with  a  thin  layer 
of  sand  to  keep  the  leaves  clean.  It  maybe  also  grown  in  tubs  par- 
tially filled  with  soil  whi«h  is  covered  with  water,  in  which  case  the 
water  should  be  frequently  changed,  or  in  shallow  pans  set  in 
stands  of  water.  If  protected  from  frost  in  a  brick  pit  with  a 
slight  service  of  hot- water  piping,  it  may  be  had  in  uso  through  the 
winter.  To  secure  this,  pans  are  filled  with  loamy  soil  in  October 
or  November,  and  planted  with  the  tops  of  outdoorcresscs ;  in  about 
six  weeks  they  will  be  £t  to  cut,  and  will  furnish  successional 
gatherings. 

196.  The  Chinese  Yam,  jjioscorea  Batatas,  is  a  Ceshy-rooled 
perennial  climber,  native  of. China.  It  has  annual  stems,  and 
deeply  penetrating  thick  club-shaped  fleshy  roots,  or  rhizomes,  full 
of  starch,  which  when  cooked  acquire  n  mild  taste  like  that  of  a 
potato,  but  have  besides  somewhat  of  amedicinal  flavour.  The  roots 
grow  3  feet  or  upwards  in  length,  and  sometimes  acquire  a  weight 
of  jnoro  than  IJ  lb.  Tho  plant  glows  freely  enough  in  deep  sandy 
soil,  moderately  enriched.  The  sets,  consisting  of  pieces  of  the  roots, 
may  be  planttd  in  JIarchor  April,  and  require  no  other  culture  than 
the  staking  of  the  climbing  stems.  They  should  not  bo  dug  up 
before  November,  the  chief  increase  in  their  size  taking  jdacc  in 
aatnmn.  They  sometimes  strike  downwards  2  or  3  feet  into  the  soil, 
and  must  be  carefully  dug  out,  the  upper  slender  part  being  reserved 
for  prop.igation,  and  the  lower  flesny  jiortion  eaten  after  having 
been  allowed  a  few  days  to  dry. 

197.  Culinary  Herbs. — Besides  tho  foregoing  esculent  and 
salad  plants,  there  are  several  minor  herbs  used  for  flavouring  and 
garnishing.  For  the  most  part  they  are  dwarf  perennial  plants  ic- 
quiring  to  be  grown  on  a  dry  warm  soil  in  an  open  sunny  aspect,  or 
annaals  for  which  a  warm  sheltered  border  is  the  most  suitable 
place  ;  and  they  may  therefore  bo  conveniently  grown  together  in 
the  same  compartment — an  herb  garden.  The  perennials  should  b« 
transplanted  either  every  year  or  every  second  year. 

For  winter  use  the  tops  of  the  most  useful  kinds  of  herbs 
should  be  cut  when  in  flower  or  full  leaf  and  quite  dry,  and  spread 
out  in  an  airy  but  shady  place  so  as  to  part  slowly  with  the  mois- 
ture they  contain,  and  at  the  same  time  retain  their  aromatic  pro- 
pertira.  ^Vhen  quite  dry  they  should  be  put  into  dry  wide- 
moQth^d  bottles  and  kept  closely  corked.     In  this  way  such  herbs 


as  basil,  marjoram,  mint,  sage,  savoiv,  aud  thyme  of  the  aromatic 
class,  balm,  chamomile,  horehounJ,  liyssop,  and  rue  of  the 
medicinal  class,  as  well  as  parsley,  may  be  had  throughout  the 
season  with  almost  the  full  flavour  of  the  fresh  herb. 

Anjelua,  Archangollca  offlclnalls.— A  stout  biennial  umbellUer;  suw  la 
April,  in  deep  rich.8oiL    The  stems  and  K-af-stallcs  are  candied. 

A  riiM,  Pimpineila  Anisum.  —A  slender  umbellilerQua  annual ;  sow  in^Isy 
1q  light  wai-m  soil ;  English  summers  ore  scarcely  warm  enough  to  bring  it  to 
p«rfection. 

Baltn,  Melissa  offlcInaIi8.~A  hardy  labiate  perennial ;  divide  the  roots  In 
October  ;  dry  for  winter  use. 

Batil,  Oeymum  Bosilicum.— A  fragrant  labiate  annual ;  sow  lo  a  gentle  heat 
in  March,  and  plant  out  on  a  warm  border ;  or  sow  In  a  warm  sheltered  place  in 
April  or  May  ;  or  In  winter  sow  in  heat  (t,5"-"o")  inpots  or  boxes  In  rich  light 
soil,  once  a  uiouth  from  November  onwards;  that  sown  in  April  or  Way 
should  be  cut  when  in  blossom,  and  dried  slowly  for  winter  use. 

BoTXlfje,  Borago  officinalis.— A  stout  native  Brithh  annual,  used  forgainUb* 
Ing  :  sow  in  March  and  Slay  In  an  open  place,  in  good  solL 

Bumft,  Potcrlum  Sanguisorba.— A  hardy  native  perennial ;  divide  the  root* 
in  October  or  February.    It  tastes  like  cucumber. 

Caravay,  Carum  C.arul.— A  hardy  umbclliierous  bleonial ;  sow  in  April  qr 
May  to  flower  the  following  summer. 

CAamomii*,  Anthemis  nui>lli3.— A  hardy  native  British  composite  perennU.1 
of  prostrate  habit ;  divide  the  plants  in  autumn  or  spring,  planting  In  rather 
poor  dry  soli ;  the  llower-heads  should  be  gathered  successively  as  they  open, 
and  carefully  dried  and  stored. 

Chervil,  Anthriscua  Cercfoliura.— A  hardy  annual  umbcllifer ;  sow  in  Slarcl), 
and  again  in  October  If  required  for  spring  use. 

Coriander,  Coriandmm  sativum. — A  hardy  wnwnn]  umbellifer ;  sow  u 
March  In  light  loamy  soil. 

Dill,  Anethum  gravcolens. — A  hardy  annual  umbellifer ;  sow  in  March  on 
a  wwm  border^  In  rich  light  soil. 

Fenrul,  Foemculum  vulgare.— Ahardy  perennial  umbellifer ;  sow  in  March, 
or  divide  the  roots  at  the  same  season. 

Finochio,  Fccniculum  dulce. — A  somewhat  tender  kind  of  fennel,  with  two- 
ranked  leaves,  fleshy  at  the  base,  which  part  is  blanched  by  earthing  up  like 
celery ;  sow  in  March  and  successlonaUy  if  required,  la  light  very  rich 
soil. 

Jlorfhound,  Mamiblom  vulgare. — A  hardy  native  labiate  perennial,  best 
raised  annually  from  seeds  sown  early  in  March,  or  by  selecting  seli-sowD 
autumn  seedlings. 

Uytsop,  Uyssopus  ofllclnalis. — A  hardy  evergreen  sufTrutlcose  labiate 
plant ;  sow  In  March  or  April,  young  plants  being  more  vigorous  than  older 
ones  ;  it  may  also  be  divided  In  spring. 

Lavaidcr,  Lavandula  vera.— An  aromatic  undershrub  of  the  labiate  order, 
requiring  a  light  warm  dry  soil,  and  increased  by  cuttings,  or  by  slips  takeu 
oil  with  roots  about  March  or  April. 

ilarijotd.  Calendula  offlciiialis.- A  hardy  composite  annual;  sow  in  March, 
in  any  garden  soil, 

ilarioram.  Origanum  Majorana.- A  tender  labiate,  nsually  treated  as  an 
annual,  aud  known  as  Knotted  Marjoram  ;  sow  in  March  in  a  slight  heat,  and 
plant  out  on  a  warm  sunny  border.  Tho  Pat  Marjoram,  Origanum  Oidte.", 
and  IFinfcr  5u-fc£  J/^r^'oram,  Origanum  iK^racleoticum,  are  hardy  perennials, 
growing  best  In  dry  warm  soils  ;  divide  and  transplant  in  autumn  or  sjprlDg ; 
a  wmter  supply  is  provided  by  cutting  the  stems,  when  the  plant  is  in  uower^ 
and  drying  in  an  airy  shady  place. 

Mint,  Mentha  viridis.—A  hardy  native  labiate  perennial,  o'ten  called  Spear- 
Mlnt.  Tho  running  underground  roots  should  be  taken  up  in  February  or 
March,  and  replanted  in  (resh  good  soiL  The  young  tops  may  be  obtained 
early  by  forcing  ,  tho  leafy  stems  may  also  be  cut  when  at  their  full  growth 
in  summer,  and  dried  for  winter  use.  The  P^/'pfnninr,.JIentha  piperita,  is 
cultivated  like  the  spear-mint,  only  its  runners  grow  above  Instead  of  bcnealU 
the  ground,  and  refjuire  planting  accordingly. 

ParsUy,  Petroselinum  sativum. — A  hardy  umbelliferous  biennial ;  sow  io 
February,  again  In  May,  and  again  in  July  to  have  a  good  supply,  a  portion 
of  tho  l-ist-sown  crop  being  protected  by  frames  or  hand-lights,  so  as  to  be 
accessible  In  frosty  weather ;  it  likes  a  tree  soil  of  good  quality,  but  not  too 
richly  manured 

Pennyroyal,  ifentha  Pulegium-— A  hardy  native  labiate  perennial,  growing 
in  moist  situations,  and  best  cultivated  on  a  north  border,  is  propagated 
freely  enough  by  its  running  rooting  stems,  which  should  be  well  established 
early  in  autumn.  » 

Rosemary,  Rosmarinus  officinalis.— An  evergreen  undershrub  of  the  labiate 
order,  just  tender  enough  to  be  killed  In  all  but  tlie  most  sheltered  situations 
by  the  most  severe  British  winters,  but  surviving  uninjured  through  those  of 
ordinary  severity.  It  requircs  a  light  dry  soil  aud  a  sheltered  situation,  and 
is  increa-sed  by  cuttings  or  rooted  slips  takeu  off  in  spring. 

Rue,  Ruta  gravcolens. — A  hardy  evergreen  rutaceous  undershrub,  which 
will  prow  freely  jo  ordinary  garden  soil,  and  is  propagated  by  cuttings  or  slip*, 
or  very  freely  by  seeds,  wlilch  ripen  abundantly. 

Saoe,  Salvia  officinalis.— A  hardy  evergreen  undershrub.  belonging  to  the 
labiates,  of  which  there  are  two  varieties,  the  green-leaved  and  the  red-leaved, 
tho  latter  being  somewhat  the  hardiest;  it  is  increased  by  earthing  up  ths 
outside  stems,  which  after  tho  lapse  of  a  year  may  be  taken  off  as  rooted 
plants  In  the  following  April  or  May. 

Savory,  Satureja  horlensis.— A  hai-dy  labiate  annual ;  sow  on  a  warm  border 
in  April ;  when  tho  plants  reach  the  Uowcring  stage,  dry  a  portion  for  wmler 
use.  Tlie  II'mtfT  Satonj,  Satureja  montana,  a  hardy  evergreen  undenhmb. 
Is  propagated  by  cuttings  taken  off  In  April  and  May,  or  by  dividing  tho 
plant  about  April.  ...  ..        ..  -  ■  ,      v,  ■. 

Tans:/  Tanacetum  vulgar?.— A  hardy  composite  native  perennial,  which 
soon  grows  thick  and  exhausts  the  soil,  and  should  therefore  bo  divided  and 
transplan'ed  every  second  year.  If  required  earUerthan  the  natural  season, 
a  mot  or  two  may  be  potted  and  set  in  a  mild  forcing-house  or  hotbed. 

Tarraqon  Artemisia  Dracunculus.— A  hardy  perennial  composite  plant, 
which  grows  freely  in  Ught  dryish  soil,  and  is  increased  by  division  •£.■> 
October  or  March  ;  it  should  be  transplanted  every  year  or  two.  Tarragon 
may  be  had  during  the  winter  by  potthig  a  root  or  two  early  in  December, 
and  placing  them  in  heat.  ^      ».     i.  ,_,        „  ».. 

Thyme  Thymus  vulgaris— A  hardy  evergreen  underahrub,  requiring  a  light 
dry  warm  soU,  and  an  open  but  sheltered  situation  it  may  be  raised  from 
seeds  sown  in  April,  and  thinned  out ;  or  the  old  roots  may  be  divided  about 
April.  The  tops  should  be  cut  in  summer  and  preserved  for  winter  use  lo 
the  same  wav  as  savory  and  marjoram.  Tho  Lemm  Thi/me,  ThjTnua  citri- 
So™  isol  a  .?K>™  d7cSbent  habit,  «id  may  be  p«ted  «id  transpUnted 
in  spring  In  genial  weather  during  the  month^of  April. 

HWuWTArtemisia  Absinthium.-A  hardy  nallve  eoropoelte  perennial, 
which  will  ^w  in  any  soil,- but  is  most  aroma  Ic  on  those  which  are  dry 
and  DOor  The  pbuiU  should  bo  replaced  annuallv  In  autumn,  when  self- 
Mwn^Iitaan.  generally  lo  bo  found  round  abouf  the  old  ones  ;  U  not  lo 
S^uciS!  aiJTctt  be  prSvlded  by  wwiug  the  seed,  diirlng  tho  summer. 

\n.  —  37 
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yUcheit  Cnfilc.i. — Whf  1  o'lt  manure  au  1  (oniposta  Jiiiinp frosty 
(v^nther ;  treni-h  vacant  firoiiml  not  turnoJ  U|>  roughly  in  autumn." 
Row  early  peas  in  a  cold  fr.imc  for  transplanting.  Sow  also  Dilli- 
stonc's  Early,  Alpha,  or  other  first-crop  peas,  early  in  tho  mouth, 
and  William  I.  and  Advancer  towards  the  end  ;  Karly  SeWllo  and 
Early  Lougpod  beans  ;  and  short-topped  radish  in  two  or  three 
sowings,  at  a  week's  interval,  all  on  a  waim  border;  also  Hardy 
Green  and  firown  Dutch  lettuce  in  a  frame  or  on  south  border. 
Plant  shallots  and  Ashleaf  potatoes  ou  a  warm  border.  Protect 
Iji-occoli  OS  it  becomes  fit  for  use,  or  remove  to  a  dry  shed  or  cellar  ; 
lettuces  and  endive,  which  are  best  planted  in  frames ;  anAjiai-Bley 
in  frames  so  as  to  be  accessible. 

Fruit  Garden. — Plant  fruit  trees  in  o]>eu  weatuer,  if  not  done  in 
autumn,  which  is  tho  pro]icr  season,  mulching  over  the  roots  to 
protect  Ihem  from  frost,  and  from  drought  which  may  occur  in 
spring.  Prune  fruit  tro  'S  in  mild  weather  or  iu  moderate  frosts, 
nailing  only  in  fine  weather.  \S'ash  trees  infested  with  insects, 
with  a  mixture  of  soap-suds,  black  sulphur,  and  tobacco  water,  or 
with  Gishurst  Compound.  Take  off  grafts,  and  lay  them  aside  in 
moist  earth  in  a  shady  jdace. 

Forcing. — Prepare  manure  for  making  up  hotbeds  for  early 
encumbers  and  melons,  where  pits  heated  with  hot  water  are  not  in 
use  ;  also  for  Ashleaf  potatoes.  Sow  also  in  heat  mustard  and  cress 
for  salads,  onions  for  salads  ;  celery  to  bo  pricked  out  for  an  early 
crop ;  and  Early  Horn  carrot  and  kidney-beans  on  slight  hotbeds. 
Force  asparagus,  sea-kale,  and  rhubarb,  in  hotbeds,  in  pits,  in  the 
mushroom-house,  or  in  tlio  open  garden  by.>the  use  of  covers  sur- 
rounded with  warm  litter.  For  pines  keep  up  a  bottomheat  of  S0°, 
affd  water  sparingly  ;  for  cucumbers  a  top  heat'of  75° ;  for  vines  iu 
leaf  and  flower  a  temperature  ranging  from  65°  to  75°.  Keep  forced 
strawberries  with  swelling  fruit  well  watered.  _  Plant  vine  eyes_foi 
propagation  in  a  brisk  heat. 

Flaitt  Houses.  — Give  abundance  of  air  to  tlie  grc  nhouse,  conserva- 
tory, and  alpine  frame  in  mild  weather,  but  use  little  water.  A 
supply  of  roses,  kalmias,  rhododendrons,  &c. ,  and  of  hardy  flowers 
and  bulbs,  as  lily  of  tho  valley,  hyacinths.  &c.,  should  be  kept  up 
by  forcing. 

Flower  Gard<:n. — Plant  out  tubers  and  bulbs  ot  border  flowers, 
where  neglected  in  autumn,  deferring  the  finer  florists'  flowers  till 
next  month.  Transplant  herbaceous  plants  in  light  soils,  if  not 
done  in  autumn  ;  also  deciduous  trees,  shrubs,  and  hedges.  Lay 
edgings  in  fine  weather.  Sow  mignonette,  stocks,  &c.,  in  pots  ; 
sow  sweet  peas,  and  a  few  hardy  annuals,  on  a  warm  border.  Give 
auriculas  and  carnations  abundance  of  air,  but  keep  the  roots  rathes 
dry,  to  prevent  damping  olf. 

Febkuary. 

Kiichci  Qardct. — Sow  succcssional  crops  of  Early  Seville  beKHs, 
and  William  I.,  Advancer,  Criterion,  and  other  peas  in  the  beginning 
and  end  of  the  month  ;  early  cabbages,  to  follow  the  last  sowing  in 
August ;  red  cabbages  and  savoys  towai'ds  the  end.  Sow  also  Karly 
Horn  carrot ;  Early  Purple-top  Munich  turnip  ;  onions  for  a  full 
crop  in  Ught  soils,  with  a  few  leeks  and  some  parsley.     Sow  lettuce 


for  sncce^sicn,  n'itli  radishes  and  Round-lo&vcd  spinach,  twice  in  the 
course  of  tho  month  j  and  small  salads  every  fortnight.  Plant 
Jerusalem  artichokes,  shallots,  garlic,  horse-radish,  and  early 
potatoes.  Transplant  for  seed,  if  not  done  before,  all  tho  bras,'ica 
tribe,  including  cabbage,  cauliflower,  turnip,  &c.  ;  also  carrots, 
onions,  beet,  celery,  endive,  leeks,  and  parenips.  Tran.iplant  to 
the  bottom  of  a  south  wall  a  portion  of  the  peas  sown  in  pots  in 
franies  in  November  and  Janiiary  for  the  first  croD.  Sow  Urussels 
sprouts  in  gentle  heat  for  an  early  crop. 

F)-uit  Garden. — Prune  apricots,  peaches,  nectarines,  and  plums, 
before  tho  buds  are  much  swelled  ;  finish  pnniing  apples,  jicars, 
cherries,  gooseberries,  currants,  and  i-aspberries,  before  the  end  of 
tho  month  ;  also  the  dressing  of  vines.  Keep  the  fruit-room  free 
from  spoiled  fruit,  and  shut  it  close.  Cut  down  the  double-bearing 
raspberries  to  secure  strong  autumn-fruiting  shoots.  Head  back 
stocks  |)reparatory  to  grafting. 

Forcing  — Sow  melons  and  cucumbers  on  hotbeds  and  iu  pits. 
Sow  carrots,  turnips,  early  celery,  also  aubergines  or  egg-plants, 
capsicums,  tomatoes,  and  succcssional  crops  of  kidney-beans  ;  cauli- 
flower and  Brussels  sprouts,  in  gentle  heat,  to  be  afterwards  planted 
out.  Plant  early  potatoes  on  slight  hotbeds.  Continue  the  forcing 
of  asparagus,  rhubarb,  and  sea-kale.  Pine-apple  jilants  require 
little  wator ;  plants  in  dung-frames  especially  should  be  kept  free 
from  damp  ;  shift  the  fruiting  plants  by  the  middle  of  the  month, 
if  not  done  in  August.  Commence  of  continue  the  forcing  of  the 
various  choice  fruits,  as  vines,  peaches,  figs,  cherries,  strawberries, 
&c.  Pot  roots  of  mint  and  place  in  heat  to  produce  sprigs  for  mint 
sauce.  Be  careful  to  protect  the  stems  of  vines  that  are  outside  the 
forcing-houses. 

Plant  ffouscs. — Let  the  greenhouse  and  conservatory  have  plenty 
of  air  in  inild  weather.  Pot  and  start  tuberous-rooted  begonias. 
Pot  young  plants  of  amaryllis,  and  start  the  established  ones.  Put 
plants  of  fuchsias,  petunias,  verbenas,  heliotropes,  salvias,  and  other 
soft-wooded  subjects,  into  a  propagating  house  to  obtain  cuttings, 
&c. ,  for  the  flower  garden.  Sow  stocks,  dahlias,  and  a  few  tender 
and  half-hardy  annuals,  on  a  slight  hotbed,  or  in  pots.  Propagate 
old  roots  of  dahlias  by  cuttings  of  the  young  shoots  in  a  hotbed. 
Sow  petunias  in  heat,  and  prick  out  and  harden  for  bedding  out ; 
*lso  gloxinias  to  bo  grown  on  in  heat  till  the  flowering  season. 

Flower  Garde7i.  —  In  dry  open  weather  plant  dried  roots,  includ- 
ing most  of  the  finer  florists'  flowers;  continue  the  transplanting  of 
hardy  biennial  flowers  and  herbaceous  plants.  Sow  in  the  last 
week  mignonette,  and  hardy  annuals,  in  a  warm  border,  for  subse- 
quent transplanting. 

March. 

KUelicn  Gari/cn^— Sow  main  crops  of  wrinkled  marrow  peas  ; 
Longpod  and  Windsor  beans;  Nonpareil  or  St  John's  day  cabbages; 
onions,  leeks.  Early  Horn  carrots,  parsnips,  salsafy,  scorzonera, 
Brussels  sprouts,  borecoles,  lettuces,  and  spinach.  In  the  begin- 
ning and  also  at  the  end  of  the  month  sow  Early  Strap-leaf  and  Early 
Snowball  turnips,  and  savoys.  In  the  last  fortnight  sow  asparagus, 
cauliflower,  chervil,  coriander,  dill,  fennel,  finochio,  hyssop, 
marigold,  savory  ;  also  sea-kale,  radishes,  celery,  celeriac,  and  most 
of  tlie  culinary  aromatics,  as  parsky.    Small  salads  should  be  sown 
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tomatoes,  epg  and  pepper  plants,  &c. ;  though,  unless  in  the  extreme  Southern 
States,  )iotbcds  should  not  be  started  before  the  hegiaDing  or  niidUld  of 
February. 

Febecabt. 


Jancaby. 


Flower  Garden  an''  Greenhouse.— XXiiXe  fa  to  he  done  in  cither.  Tn  the 
greenhouse  care  must  be  used  to  protect  ogahist  frost.  Ventilate  but  little, 
and  « ith  care  ;  raise  the  ventiliiting  sash  only  liigh  euough  to  let  the  heated 
air  from  the  greenhouse  drive  bacli  the  outer  air  so  as  not  to  cliill  tlie  plants. 
To  destroy  the  red  spider,  syringe  the  plants  copiously  at  niglit,  and  splash 
the  paths  with  water.  The  apliis,  or  "preen  fly,"  must  also  be  destroyed  ; 
^obacco  may  be  used.  At  tliis  season  roses,  grajie  vines,  and  other  plants  are 
often  affected  by  mildew  ;  au  effectual  remedy  is  to  paint  the  hot-water  pipes 
with  a  mixture  of  sulphur  and  lime,  put  on  as  thick  as  ordinary  wliitewash, 
once  eacli  week  until  it  is  checked  ;  but  care  must  be  taken  not  to  apply  it 
n  any  surface  at  a  higher  temperature  than  212°.  Hyacinths  and  other 
ulbs  that  have  been  kept  iu  a  cellar  or  otlier  dark  cool  place  may  now  be 
rought  into  the  light  of  the  qreenliouse  or  sitting  room,  provided  they  have 
filled  the  pots  with  roots.  If  they  are  not  well  rooted,  leave  them  until  they 
are.  or  select  such  of  tliem  as  are  best,  leaving  the  others.  Iu  the  outside 
flower  garden  little  can  be  done  except  that  slirubs  may  be  pruned,  or  '^fiw 
work,  such  as  making  walks  or  grading,  pci'furmed,  if  weather  permits. 

Fruit  Garden. — Pruning,  staking  up,  or  mulching  can  be  done  i\  cfie 
weather  is  such  that  the  workmen  can  stand  out.  Ho  plant  is  ipjured  by 
being  pruned  in  cold  weather. 

<?ra;7(?ry.— Graperies  used  for  the  forcing  of  foreign  grapes  may  be  started, 
beginning  at  a  temperature  of  50°  at  night,  with  10'  or  15'  higher  during  tho 
day.  The  bordeis  must  be  cover  d  '•ufhctently  deep  with  leaves  or  manure 
to  prevent  the  soil  from  freezing,  as  it  would  be  destruction  to  the  vines  to 
start  the  shoots  if  the  roots  were  frozen ;  hence,  when  forcing  is  begun  in 
Jaou:-.-y,  the  covering  should  be  put  on  in  November,  before  severe  frosts 
hegio. 

Vegetable  Garl^n. — But  little  can  be  done  In  the  Xorthcm  States  except 
to  prepare  manure,  and  get  sashes,  tools.  Ac,  in  working  order;  but  in 
sections  of  the  country  where  there  is  little  or  no  frost  the  hardier  kinds  of 
seeds  and  plants  may  be  sown  and  planted,  such  as  asparagus,  cabbage, 
cauliflower,  carrot,  leek,  lettuce,  onion,  parsnip,  peas,  spinach,  turnip,  Ac. 
Iu  any  section  -vhere  these  seeds  can  be  sown  in  open  ground,  it  is  an  indica- 
tlou  that  hotbeds  may  bo  started  for  the  sowing  of  sucil  tender  vegetables  as 


Flower  uardcn  and  Greenhouse.— The  directions  for  January  will  in  the 
main  apply  to  this  nionth,  except  that  now  some  of  the  hardier  annuals  may 
be  sown  in  hotbed  or  greenhouse,  and  also  the  propagation  of  plants  by 
cuttings  may  bo  done  rather  better  now  than  in  January,  as  the  greater 
amouut  of  light  gives  more  vitality  to  the  cutting. 

Fniit  Garden.— B\it  little  can  be  done  in  most  of  the  Northern  States  as  yet, 
and  iu  sections  where  there  is  no  frost  in  the  ground,  it  is  likely  to  be  t'lO 
wet  to  work  ;  but  in  many  Southern  States  this  will  be  the  best  month  for 
planting  fruit  trees  and  plants  of  all  kinds,  particularly  strawberries,  rasp- 
berries, blackberries,  pear  and  apple  trees,  while  grape  vines  will  do,  though 
they  will  also  do  well  quite  a  month  later. 

Grapery.— The  graperies  started  last  month  at  50°  at  night  may  now  bo 
increased  to  60°,  with  a  correspondingly  higher  day  temperature.  Great  care 
must  be  taken  to  syringe  tlie  leases  thoroughly  at  least  once  a  day,  and  to 
dehme  the  paths  with  water,  so  as  to  produce  a  moist  atmosphere.  Taint 
the  hot-water  pipes  with  sulphur  mixture,  as  recommended  in  January. 

Vegetable  Garden. — Leaves  from  the  woods,  house  manure,  or  refuse  hops 
from  breweries  may  be  got  together  towards  the  latter  part  of  this  mouth, 
and  mixed  and  turned  to  get  *'  sweetened  "  preparatory  to  forming  hotbeds. 
Cabbage,  lettuce,  and  caulillower  seeds,  if  sown  early  this  mouth  in  hotbed 
or  greenhouse,  will  make  fine  plants  if  transplanted  into  hotbed  in  ilarch. 
This  is  preferable  to  the  use  of  fall-sown  plants.  Manure  that  is  to  be  used 
for  the  crop  should  be  broken  up  as  fine  as  possible,  for  the  more  completely 
manure  of  any  kind  can  be  mixed  with  the  soil  the  better  tlie  crop  will  be, 
and,  of  course,  if  it  is  dug  or  ploughed  in  in  large  unbroken  lunios  it  cannot 
be  properly  commingled. 

March. 

Flower  Garden  and  Greevhonse.—The  long  days  and  bright  sunshine  will 
now  begin  to  tell  on  the  plants  under  glass.  Examine  all  plants  that  are 
vi.,'orous  and  healthy;  if  the  roots  have  matted  the  "ball"  of  earth  they 
must  be  shifted  into  a  larger-sized  pot.    Plants  from  cuttings  struck  lut 
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tvcTj  ten  daya.  ifake  np  be<la  for  muehrooma  xrith  vell-prepared 
dang  towards  the  ond  of  tlie  month.  Plantcarly  potatoes  in  the  first 
week,  and  a'  main  crop  during  the  last  fortnight.  Jcruaolcm  arti- 
chokea,  sea-kale,  asparagus,  and  peas  raised  in  frames,  may  sow  be 
planted  ;  also  garlic  and  shallota.  Full  crops  of  cabbages  ahonld 
be  planted  out  ;  also  cauliilowers  tmder  handglasses.  Propngate 
by  slips,  or  by  earthing  op  the  old  stems,  the  various  pot-herbs,  as 
■age,  savsy,  thyme,  ic,  and  increase  mint  by  dividing  the  roots. 

Fruit  Jarden. — Finish  the  pruning  of  fruit  trees  before  the 
middle  of  the  month.  Protect  those  coming  into  blossom.  Begin 
grafting  in  the  third  Tcck ;  dig  and  dress  between  tba  rows  of 
gooseberries,  currants,  and  other  fruit  trecSr  if  not  already  done. 
Kill  wasps  assiduously,  as  soon  as  they  appear. 

Forcing. — Continue  the  forcin"  of  melons  and  cucumbers,  and 
the  Tarious  fruits.  Pot  pine-suckers  and  crowns  that  ^ave  been 
Itept  In  tan  during  winter,  repotting  those  that  reqnire  Urge  pots, 
ana  iboat  the  middle  of  the  month  shifting  them  to  the  succession 
pit ;  give  a  top-dressing  to  the  fruiting  plants,  turning  the  tan,  and 
adding  new  bark  to  the  pits,  to  keep  up  bottom-heat,  where  that 
is  used.  In  the  vinery  ana  peach-house,  attend  to  the  keeping  down 
ofinsects  by  syringing;  and  promote  the  growth  of  the  young  shoots, 
by  damping  the  walls  and  paths  morning  and  evening.  Sow 
capsicum,  egg-plant,  and  tomato ;  also  in  slight  heat  each  tender 
herbs  as  basil  ond  marjoram. 

Flani  Houses. — llore  water  may  bo  given  than  formerly.  Sow 
seeds  of  greenhouse  and  hothouse  plants  ;  also  the  different  sorts  of 
tender  annuals  ;  pot  off  those  sownlast  month  ;  sow  cineraria  for  the 
earliest  bloom  ;  also  Chinese  primulas.  Shift  heaths  and  other  hard- 
wooded  subjects  and  stove-plaats  ;  plant  tuberoses  in  pots  for 
forcing,  begin  to  propagate  greenhouse  plants  by  cuttin;;3 ;  also 
coleuses  by  cattinga  in  neat,  and  chrysanthemums  in  moderate  heat, 
potting  them  off  as  soon  ai  rooted. 

Flvwtr  Garden  and  Shrubbery. — In  the  last  week,  sow  hardy 
annuals  in  the  borders,  with  biennials  that  flower  the  first  season, 
as  »lso  perennials.  Plant  anen'one  and  ranunculus  roots  ;  plant 
the  ^rma  of  gladiolus.  Transplant  from  the  nursery  to  their  final 
sites  annuals  sown  in  autumn,  with  biennials  and  herbaceous  plants. 
Propagate  perennials  from  root-slips  and  offsets.  Protect  tulips, 
hyacinths,  and  choice  flowers  from  severe  weather.  Continue  to 
propagate  the  finer  sorts  of  dahlias,  both  by  cuttings  and  by  division 
of  the  roots.  Finish  the  pruning  of  all  deciduous  trees  and  hedges 
as  soon  as  possible.  Attend  to  the  dressing  of  ehruhbories  •  lay 
turf-edgings,  and  regulate  the  surface  of  gravel  walks. 

Afiul. 
Kiiehen  OardeTi. — Sow  asparagus,  sea-kak,  Tamip-ro<fta<I  beet, 
■alsafy,  scorzonera,  skirret,  carrots,  and  onions  on  heavy  soils  ;  also 
marrow  peas,  Longpod  and  Windsor  beans,  turnips,  spinach,  celery, 
Enfield  Market  cabbage,  savoys,  Brnsscla  sprouts,  and  German 
greens,  for  Bucce->3ion.  Sow  broccoli  and  kidney  beans  both  in 
the  second  and  in  the  last  week,  and  lettuces  and  small  salads 
twice  or  thrice  during  the  month  ;  sow  angelica,  caraway,  also 
all  sweet  herbs,  if  not  done  last  month.  Sow  vegetable  marrow. 
Plant  cauliflower,  cabbages,  sea-kale,  lettuce  ;  and  finish  the  plant- 
ing of  the  main  crops  of  potatoes  ;  divide  and  replant  artichokes. 
Propagate  all  aorta  of  pot-herbs,  and  attend  to  the  hoeing  and 


thinning  of  spinach,  onions,  turnips,  &c  Earth  np  ccbbages, 
cauliflower,  peas,  bcaiit,  and  early  potatoes.  Stake  up  peas  ;  bUuch 
sea-kale  and  rhubarb  iu  the  o^icn  air,  by  covering  with  stia.w  or 
leaves. 

Fruii  Garden. — If  vines  have  been  neglected  to  be  pmned,  nib 
off  the  buds  that  are  not  wanted;  this  is  safer  than  pruning  now. 
Protect  the  finer  sorts  of  fruit  trees  on  the  walla.  The  Lardier 
orcbard-bonse  fruits  should  now  bo  moved  outdoors  under  temporarj- 
awnings,  to  give  the  choicer  fruits  more  space, — the  roots  bting 
protected  by  plunging  the  pots.  Mulch  all  newly-planted  fniit 
trees,  watering  abundantly  in  dry  weather. 

Forcing. — Continue  the  preparation  of  succession  beds  and  pits 
for  cucumbers  and  melons.  Sow  basil  iu  slight  heat;  pot  and  push 
on  tomatoes  and  capsicums.  Attend  to  the  routine  culture  of  the 
pinery,  giving  water  and  air  when  necessary.  In  the  forcing-houses, 
from  the  variable  state  of  the  weather,  considerable  vigilance  is 
required  in  giring  air.  Keep  down  red  spider  (Acarus)  in  the  more 
advanced  bouses  by  freqoeut  syringings  and  a  well-moistened  atmo- 
sphere. Continue  the  usual  operations  of  disbudding  and  thinning 
of  fruit,  and  take  care  to  keep  up  the  proper  temperatures. 

Plant  ZToiiSCJ.— Still  sow  tender  annuals  if  required;  sowcincranas 
and  primulas.  Proceed  with  all  necessary  ehiftings.  Propagate  rare 
and  fine  plants  by  cuttings  or  grafting  ;  increase  bourardias  by 
cuttings,  and  grow  on  for  winter  flowering.  Pot  off  tender  annuals, 
and  cuttings  of  half-hardy  greenhonse  plants  put  iu  during  Feb- 
ruary to  get  them  well  established  for  use  iu  the  flower  garden, 

Flower  Garden,  and  Shrubbery. — Sow  main  or  successional  crops 
of  annuals  of  all  sorts — half-hardy  annuals  in  warm  borders,  or  on 
slight  hotbeds.  Biennials  and  perennials  should  bo  sown  beforq 
the  middle  of  the  month.  Plant  out  gladioli,  if  not  done,  tigridias, 
and  fine  stocks.  Finish  the  transplanting  of  herbaceous  plants  by 
the  end  of  the  first  week.  Protect  stage  auriculas  and  hyacinths 
from  extremes  of  every  description  of  weather ;  and  tulips  from 
hoar-frosts  and  heavy  rains.  Plant  out  tender  deciduous  trees  and 
shrubs  raised  in  pots ;  plant  out  tea-roses,  mulching  the  roots. 
Remove  part  of  the  coverings  of  all  tender  slirubs  and  plants  in  the 
first  week,  and  the  remainder  at  the  end  of  the  month.  Form  and 
repair  lawns  and  grass  walks,  by  laying  turf  and  sowing  perennial 
grass-seeds  ;  mow  the  lawns  frequently  ;  plant  evergreens. 

Mat. 

Kitchen  Garden. — Sow  Pine-apple  or  Nutting's  beet  in  the  first 
week,  small  salads  every  week,  radbhes  and  lettuces  thrice, 
spinach  once  a  fortnight,  carrots  and  onions  for  late  drawing, 
kidney  beans  in  the  first  week  and  together  with  scarlet  runners 
in  the  last  fortnight;  endive  for  an  early  crop;  also  peas  and  Long- 
pod  and  Windsor  Deans,  cauliflowers.  Early  York  or  Little  Pixie  cab- 
bages, Brussels  sprouts,'' borecole,  broccoii,  savoys,  Buda  kale,  and 
Gennau  greens,  for  late  crops.  Sow  anise  and  basil  on  a  warm  border; 
and  borage  and  parsley  on  open  spots.  Sow  vegetable  marrows  and 
hardy  cucumbers  oji  a  warm  border  in  the  last  week  ;  sow  cardoons 
in  trenches,  or  (in  the  north)  in  pots  under  glass  shelter ;  sow 
chicory  for  salading.  Plant  asparagus.  Continue  hoeing  and  earth- 
ing up  the  several  Crops. 

Fruit  Garden.  — Disbud  peaches,  nectarines,  and  other  early  trees 
against  the  walls  ;  also  attend  to  the  thinning  of  fruit     Give  occa- 
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month  mar  now  be  thlfted,  and  the  propagation  of  all  plants  that  are  likely 
to  be  wanted  should  be  continued.  Hardier  kinds  of  annuals  may  be  sown  ; 
It  ii  best  done  In  ttialiow  boies,  say  2  Inches  deep.  Lawns  can  be  raked  otT 
and  mulctied  with  short  manure,  or  rich  garden  earth  where  manure  cannot 
be  obtained.  Viewer  beds  on  It-bt  soils  may  be  dug  np  so  as  to  forward  the 
work  of  the  comine  busy  spring  season. 

>Vuit  GanUn.—\a  many  sections,  planting  may  now  be  done  with  safety, 
proTtdFd  the  soil  is  Ufcht  and  dry,  hut  not  otherwise.  Again  at  this  sea^ton. 
although  a  tree  or  plant  will  receive  no  tnjnr>-  when  Its  roots  are  undtsturbea 
In  the  soil  should  a  frost  come  after  plaotirg,  the  same  amount  of  freezing 
will  and  very  often  does  greatly  Injure  the  plant  if  the  roots  are  exposed. 

Qraprry. — The  grapery  stanted  ia  January  will  have  set  Its  fruit,  which 
shoula  be  thinned  by  ono-thLrd.  The  temperature  may  now  be  farther  ad- 
vanced to  70"  at  night,  with  15'  higher  In  the  da)-tlme.  The  same  precautions 
must  be  used  against  mildew  and  insects  as  given  in  January.  Graperies 
wanted  for  saec*asloo  msy  bo  started  in  Pchmiry  or  iliU  month. 

VtyiiabU  Gar(t*n.— ITila  is  a  busy  month.  In  localities  where  the  frost  la 
out  of  the  ground,  If  it  Is  not  wet,  seeds  of  the  hardier  vftgotphios  can  be 
sown.  Vbn  list  of  s*edB  criven  for  the  Southern  States  in  January  may  now 
be  nsed  «t  the  North,  while  for  moat  of  the  Southern  States  tender  vege- 
tables, such  as  egg  plant,  okra,  sweet  potatoes,  melon,  equafh,  potatoes, 
tomatoea,  Ac.,  may  be  sown  and  planted.    Botbeds  must  now  tw  aii  started. 

apbiu 

Flowtr  Garden  and  Orstnhoute. — Window  and  greenhouse  plants  require 
more  water  and  ventllAtlon.  Due  attention  must  be  paid  to  shifting  well- 
Tooted  plants  into  larger  pots;  and.  If  space  la  desired,  many  kinds  of  hardier 

{lUntj  can  be  safely  put  out  in  cold  framea  Towards  the  end  of  the  month 
t  may  be  oecasaary  to  slightly  shade  the  ^ass  of  the  greenhouj*e.  All  her- 
baceoos  planta  and  hardy  shrubs  may  be  planted  In  the  garden  The  cover- 
log  of  leaves  or  litter  should  be  taken  off  bulbs  and  tender  plai  u  that  were 
covered  np  for  winter,  BO  that  the  beds  can  be  lightly  forked  ant  raked-  fiow 
tender  annual  Bower  seeds  in  boxes  Inside. 

Frvit  Garden. — Strawberries  that  have  been  covered  np  vith  straw  or 
leaves  should  be  relieved  around  the  planta,  leaving  the  covering  between 
tbem.    Baspberrlea,  grape  vines,  Ac,  that  have  been  laid  down,  may  now  be 


XITED  STATE S-Continued. 

uncovered  and  tied  np  to  stakes  or  trellises,  and  all  new  plantations  ol  these 
and  other  fruits  may  now  bo  made. 

Vegeiabt4  Garden Asparagus,  rhubarb,  spinach,  &c.,  should  be  uncovered, 

ana  the  beds  hoed  or  dug  lightly.  Hardier  sorts  of  vegetable  seeds  and 
plants,  such  ae  beets,  cabbage,  cauliflower,  celery,  lettuce,  onions,  parsley, 
parsnip,  peaa.  potatoea,  radishes,  spinach,  turnip,  Ac.  should  all  be  sown  oi 
planted  by  the  middle  of  the  month  if  the  soil  Is  dr)-  and  wann,  and  in  all 
cases,  where  practicable,  before  the  sod  of  t'.  e  month.  It  is  essentia].  In 
sowing  seeds  now,  tlial  thcv  Lo  ^^tll  firmed  In  the  soil.  Any  who  expect  to 
get  ea'Iy  cabbage,  cauliflower,  lettuoo,  or  radishes,  while  planting  or  sowing 
18  delayed  until  the  time  of  sowing  t  jmato  and  egg  plant  in  Slay,  are  sure  lo 
be  disappointed  ot  a  full  crop. 

Uat. 
Flover  Garden  and  OrjfnAousf.— ■Window  and  grce  house  plants  should  be 
In  their  finest  bloom.  Firing  may  bo  entirely  dispensed  with,  though  care 
most  still  bo  exercised  In  ventilating.  Every  precaution  must  be  used  to 
keep  the  air  moist.  "Moss  culture  "  may  bo  tried,  the  common  sphagnum 
or  moss  of  the  swamps,  mixed  with  one-twentieth  of  its  bulk  of  bone-dust, 
being  laid  as  a  mulch  on  the  top  of  the  earth  of  the  flowerpots ;  IU  effect  ll 
to  shield  the  pots  from  the  sun,  and  at  the  same  time  stimulate  the  roota  t< 
come  to  lb*  nirfaoe.  By  U»  end  of  the  month  all  of  the  pUintB  that  art 
wanted  for  the  summer  decoration  of  the  flower  border  may  be  planted  out, 
first  loosening  a  liltlo  the  ball  of  earth  at  the  roots.  If  the  weather  Is  dry, 
water  freely  after  planting.  When  the  greenhouse  la  not  to  be  used  durtne 
the  summer  months,  cunelllas,  axaleas,  and  plants  of  that  character  should 
be  set  out  of  doors  under  partial  shade  ;  but  most  of  the  other  plants  usnally 
grown  In  the  conservatory  or  window  garden  In  winter  may  be  set  in  ths 
open  border.  Flower  beds  should  bo  kept  well  hoed  and  raked,  to  prevent 
the  growth  of  weeds  next  month.  Lawufc  should  be  mown,  and  the  edgings 
trimmed.  Pelargoniums,  t  inks,  monthly  r*«e8,  and  all  the  half  hardy-kinds  of 
flowering  plants  should  iK)  planted  early-  but  colen?.  heliotrope,  and  the 
more  te-  dcr  plants  should  be  delayed  until  the  end  of  the  month.  Annuals 
that  hai  i  been  sown  In  the  greenhonse  or  hotbed  may  he  planted  out,  and 
seeds  of  uch  sorta  as  mignonette,  sweet  sl>s$um,  phlox  Z>rummondil,  portu- 
I  kkca,  &€.,  may  be  sown  in  the  beds  or  l>ordera. 
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Bional  washings  witli  the  engino  to  keep  down  insects.  Piclc  cater- 
pillars  from  gooseberries  and  wall  trees  on  their  first  appearance 
Remove  from  raspberries  and  strawberries  all  suckers  aud  runners 
that  ar^  not  wanted. 

Forcing. — Plant  melons  and  cucumbers,  and  some  basil,  on  the 
hotbeds  prepared  for  vegetables  in  February,  and  now  free.  Plant 
out  vegetable  marrows  and  pumpkins  on  dung-riilges,  under  hand- 
glasses. Sow  late  crops  of  cucumbers  and  mcloi^.  Contiuue  the 
routine  culture  of  the  pinery,  shifting  those  intended  for  autumn 
and  winter  fruiting  ;  give  abundance  of  heat  and  water,  keeping 
down  insects. 

Plant  Houses. — Turn  out  hardy  plants  about  the  middle,  and  the 
uN«  tender  at  the  latter  end  of  the  month.  Sow  tender  annuals 
for  succession,  potting  and  shifting  those  sown  at  an  earlier  period  ; 
BOW  cinerarias  lor  succession  ;  and  a  few  hardy  annuals  niid  ten- 
week  stock,  &c.,  for  late  crops.  PotolTall  rooted  cuttings.  Put 
in  cuttings  of  the  different  aesirable  species  which  are  now  fit  for 
that  purpose.  Plant  out  in  rich  soil  Richardias,  to  be  potted  up  in 
autumn  for  flowering. 

Flou-cr  Garden. — Sow  annuals  for  succession  in  the  last  week, 
also  biennials  and  perennials  in  the  nursery  compartment,  for 
plantinj;  out  next  year.  Propagate  plants  of  which  more  stock  is 
required,  either  by  cuttings  or  by  dividing  the  roots.  Plant  out, 
during  the  last  week,  dahlias,  hardy  pelargoniums,  stocks,  and  cal- 
ceolarias, protecting  the  dahlias  from  slight  frosts.  By  the  end  of 
the  month,  masses  of  the  following  plants  may  be  formed  with 
safety  in  warm  localities  : — pelargonium,  heliotropium,  fuchsia, 
petunia,  nierembergia,  salvia,  verbena,  bouvardia,  and  lobelia. 
Protect  tulips,  ranunculuses,  and  anemones  from  the  mid-day  sun, 
and  from  rains  and  winds.  Remove  the  coverings  from  all  tejider 
plants  in  the  open  air. 

Shrubbery. — Transplant  all  kinds  of  evergreens,  this  mouth  and 
September  being  the  proper  seasons.  The  rarer  conifers  sliould 
be  planted  now  and  in  June,  after  they  have  commenced  to  prow. 
Proceed  with  the  laying  down  of  lawns  and  gravel- walks  ;  and  keep 
the  former  regularly  mown 

June. 

Kitchen  Garden. — Sow  kidney  beans  for  succesision  ;  also  the 
wrinkled  marrow  peas,  and  Seville  Longnod,  and  "Windsor  beans  for 
late  crops.  Sow  salading  every  ten  days  ;  also  carrots,  ouions, 
and  radishes  for  drawing  young  ;  and  chicory  for  salads  ;  sow  endive 
for  a  full  crop.  In  the  tirst  week  sow  Early  Jlunich  and  Yellow  Fin- 
land turnips  for  succesiion,  and  in  the  third  week  for  a  full  autumn 
crop.  Sow  scarlet  and  white  runner  beans  for  a  late  crop,  and 
caboagea  for  coleworts.  Make  up  successional  mushroom  beds  early 
in  the  month.  Plant  full  crops  of  broccoli,  Brussels  sprouts,  savoj's, 
German  greens,  leeks,  and  early  celery,  with  succossional  crops  of 
cabbage  and  cauliflower.  In  tlie  first  fortnight  of  the  month,  plant 
hardy  cucumbers  for  pickling,  in  a  warm  border,  placing  hand- 
glasses over  them  towards  the  end  of  the  month.  Plant  out  capsi- 
cums on  a  warm  border  (south  of  England),  also  tomatoes  along  tlio 
bottom  of  a  south  wall.      Pull  and  store  winter  onions,  if  ripo. 

Fruit  Garden. — Train  and  prune  the  summer  shoots  of  wall  and 
trellis  and  other  trained  trees.  Mulch  and  water  fruit  trees  and 
strawberries  in  dry  weather,  desisting  when  the  fruit  begins  to  rippn. 
Ket   over  cherry-trees.       Destroy   aphides    and    other    insects    by 


syringing  with  tobacco  water,  or  by  fumigating,  or  by  dusting  with 
tobacco  powder. 

Forcing. — Proceed  with  planting  melons  and  cucumbers  raised 
from  seeds  and  cuttings,  for  latu  crops.  Keep  up  the  necessary 
temperatures  for  the  ripening  of  tlie  various  fruits.  Continue  the 
routine  operations  in  the  pinery  ;  but,  if  very  large-sized  fruit  is 
desired,  remove  the  suckers  from  the  stem,  and  apply  heat  and  water 
in  abundance.  Shift  suckers  and  succession  plants  in  the  beginning 
and  middle  of  the  month,  as  the  state  of  the  plants  may  rec^uiro.  The 
other  forcing-houses  must  still  have  the  necessary  heat,  but  little 
water  and  abundance  of  air  must  be  given  to  those  whereir  the 
fruit  is  beginning  to  ripen,  and  those  in  which  the  fruit  is  past 
ought  to  be  constantly  under  a  system  of  thorough  ventilation. 

Plant  Houses. — These  will  now  be  occupied  with  tender  green- 
house plants  and  annuals,  and  tlio  more  hardy  plants  from  the  stove. 
Shift,  repot,  and  propagate  all  plants  that  are  desirable.  Sow  fragrant 
or  showy  annuals,  to  flower  in  pots  during  winter;  and  grow  on  a 
set  of  decorative  plants  for  the  same  object. 

Flower  Garden. — Plant  out  dahlias  and  other  tender  subjects  if 
risk  of  frost  is  past.  Take  up  bulbs  and  tuberous  routs,  and  dry 
them  in  tlie  fihaile  before  removing  them  to  the  store-room.  Fill 
up  with  annuals  and  greenhouse  plants  those  beds  from  which  tho 
bulbs  and  roots  have  been  raised.  After  this  season,  keep  alwaj's 
a  reserve  of  annuals  in  pots,  or  planted  on  beds  of  thin  layers  of 
fibrous  matter,  so  as  to  oe  readily  transplanted.  Layer  carnations 
and  pipe  pinks  in  the  end  of  the  month.  Keep  the  lawns  closely 
mown 

July, 

Kitchni  Garden, — "Watering  will  be  necessary  in  each  depart- 
ment, if  tho  weather  is  hot  and  dry.  In  tho  first  week,  sow  pi;a» 
for  the  last  crop  of  the  season  ;  aUo  Dutch  Longpod  beans,  aud 
French  beans.  In  the  last  week,  sow  Yellow  Finland  turnip  for  a 
full  winter  cro]*,  spinach  for  an  early  winter  supply,  and  EnfudJ 
Market  or  Winnigstadt  cabbage  for  eariy  summer  use.  Sow  endive, 
for  autumn  and  winter  use,  in  the  beginning  and  end  of  the  montli ; 
also  successional  cropsof  lettuce  and  small  salads.  Make  up  succits- 
sional  mushroom  beds.  Plant  full  crops  of  celej'y,  celeriac,  cndi\e, 
about  the  middle  and  end  of  the  month  j- late  crops  of  broccoli, 
cauliflower,  and  coloworts  in  the  last  week.  Gather  and  dry  medi- 
cinal and  pot  herbs  ;  also  propagate  these  by  slips  and  cuttin/^s. 

Fruit  Garden. — Continue  the  pruning  and  training  of  wall  a»d 
espalier  trees,  and  tho  destruction  of  noxious  insects.  Plant  stranr- 
berries  in  pots  for  forcing  next  winter,  and  make  new  beds  out  of 
doors  as  soon  as  well-rooted  runners  can  be  obtained.  Propagate 
the  different  sorts  of  stone  fruit  trees,  by  budding  on  other  trees,  or 
on  prepared  stocks.      Gather  fruits  of  all  kinds  as  they  ripen. 

Forcing.  —  Prune  melons  and  cucumbers,  giving  air  and  watti^ 
and  maintaining  heat,  &c.  Continue  the  routine  treatment  in  the 
pinery,  but  withhold  water  when  the  fruit  bejrins  to  ripen  ;  pur.h 
on  tho  growth  of  the  suckers  on  old  plants,  which  will  materially 
advance  the  fruiting  period.  Tho  forcing-houses  ought  to  haro 
abundance  of  fresh  air  and  moisturp,  along  with  the  necessary  heajt 

Playit  Houses. — Ventilation  will  be  necessary  to  keep  down  exces- 
sive heat ;  and  attention  must  be  paid  to  potting,  shifting,  and 
putting  in  cuttings,  and  giving  abundance  of  water  to  the  pott'd 
plants,   both  indoors  and  out.      Sow  calceolarias  ;    shift  heaths,  if 
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Fruit  Cardan.— The  hay  or  leaf  mulching  on  the  etrawberry  beJa  BhouM 
be  removed  and  tho  ground  deeply  hoed,  after  which  it  may  be  placed  on 
again  to  keep  the  fruit  clean  and  the  ground  from  drylnj.  Where  it  hns  not 
been  convenient  before,  most  of  the  smaller  fruits  may  yet  be  planted  during 
the  flrat  part  ol  the  month,  Tobncco  duist  will  dislodge  most  of  tlie  nume- 
rous kinaa  of  slugs,  caterpillars,  or  worms  that  make  their  appearance  on  the 
young  shoots  of  vines  or  trees. 

Vegetable  Garden.— Attention  should  be  given  to  new  sowings  and  plantlnga 
lor  succession.  Crops  Bown  last  month  will  have  to  be  thinned  out  if  larya 
enough.  Hoe  deeply  all  transplanted  crops,  such  as  cabbage,  cauliflowt-r, 
lettuce,  &c.  Tender  vegetables,  such  as  toniatfts,  egg  and  pepper  jdants, 
sweet  potatoes,  &c.,  can  be  planted  out.  Seeds  of  Lima  beans,  sweet  corn, 
melon,  okra,  cucumbers,  &c.,  should  bo  sowa ;  and  bow  for  succcBsion  peas, 
spinach,  lettuce,  beans,  radishes,  &c.,  every  ter  days. 
JUNB. 

Flower  Garden  and  GrcenhoHse.—TTOplcQ.}  plants  can  now  be  need  to  flU 
up  the  greenhouse  during  the  summer  months.  It  should  be  well  shaded, 
and  fine  specimens  of  fancy  caladiums,  dracxnaa,  coleus,  crotoiia.  palms, 
ferns,  and  such  plants  as  are  grown  for  the  beauty  of  their  follase,  will  make 
a  very  attractive  show.  The  "moss  culture"  will  be  found  particularly 
valuable  for  these  plants.  Hyacinths,  tulips,  and  oth«r  spring  bulbs  may  be 
dug  up,  dried,  and  placed  away  for  next  fall's  planting,  and  their  places  filled 
with  bedding  plants,  such  as  coleus,  achyranthes,  pelargoniums,  and  the 
various  white  and  coloured  leaf  plants.  It  will  be  necessary  to  mow  the 
lawn  once  a  week. 

Fruit  Garden.— Tho  Bmall  fruits  should  be  mulched  about  the  roots  If  this 
has  not  yet  been  done.  Orapo  vines  outside  at'  well  as  la  should  do  dis- 
budded. 

Vegetable  Garden.— 'Beeia,  beans,  carrota,  com  fucumber*,  lettuce,  peas, 
uid  radishes  may  be  town  for  succession.  This  Is  ustiatly  a  bur  nk*nth,  as 
many  crops  have  to  be  gathered,  and.  If  hoeing  Is  not  promptly  set  i  to.  weeds 
are  certain  to  give  great  trouble.  Tomatoes  should  be  tied  up  to  trellises  or 
stakes  if  Qno-llavoured  and  handsome  fruit  ts  desired,  for  U  lett  to.rtpen  on 
the  grouui  they  arc  apt  to  have  a  gross  earthy  Uttvour. 


July. 

Flower  Garden  and  Gr«n/iou8?.~Waterlng,  ventilating,  and  (umlgatljg 
(or  tho  use  of  tobacco  in  otlier  forms  for  destruction  of  aphides)  nnist  be 
attended  to,  Ihe  atmosphere  of  the  greenhouse  must  be  kept  moist.  Watth 
the  plauta  that  have  been  plunged  out  of  doors,  and  see  il  any  requite  i-e- 
potting  All  plants  that  retjuire  staking,  such  as  dahlias,  roses,  gladioli, 
and  many  herbaceous  plants,  should  now  be  looked  to.  Carnations  and  otbep 
plants  that  are  throwing  up  flower  stems,  if  wanted  to  flower  in  wintiir, 
should  be  cut  back,  that  is,  the  flo^^l■^  stems  should  be  cut  off  to  say  6  iovhes 
from  the  ground. 

Fruit  Garden. —It  grape  vines  show  any  signs  of  mildew,  dust  them  over 
with  dry  sulphur,  selecting  a  still  warm  d.iy.  The  fruit  having  now  be.m 
gathered  Irom  strawberry  plants,  if  new  beds  are  to  bo  formed,  the  system 
of  layering  the  plants  in  small  pots  is  the  best.  NVhcre  apples,  pears,  peachee, 
grapes,  A:c.,  have  set  fruit  thickly,  thin  out  at  least  one-half  to  two-thirds  ol! 
the  young  fruit. 

Vegetable  Garden. -~T\ie  first  ten  days  of  this  month  will  yet  be  time  enough 
to  sow  sweet  corn,  beets,  lettuce,  beans,  cucumbers,  and  ruta-baga  turnips. 
Such  vegetables  as  cabbage,  cauliflower,  celery,  «tc.,  wanted  for  fall  or  winter 
use,  are  best  planted  this  month,  though  in  some  sections  they  will  do  later. 
Keep  aweet  potatoes  hoed  to  prevent  the  vines  rooting  at  the  joints. 

ACODST. 

Floiper  Garden  and  Greet  houst.— But  little  deviation  la  required  In  tl  cae 
departments  from  the  instructions  for  July. 

Frxiit  G'ardtfti.  — Strawberries  that  have  fruited  will  now  be  maklftg 
"runners'"  or  young  plants.  These  should  be  kept  cut  off  close  to  the  old 
plant,  so  tt  at  tho  full  force  of  the  root  is  expended  in  making  the  "  crowns.  " 
or  frjilt  bu  s  for  ne\t  season's  crop.  If  plants  are  renuired  for  new  beds,  only 
the  rtquirc  \  number  should  be  allowed  to  grow,  aud  tliese  should  be  layeretj 
In  pote  o'j  iccommended  In  July.  The  old  stems  of  raspberries  and  black- 
berries that  have  borne  fruit  should  he  cut  away,  and  the  young  shotits 
thinned  to  throe  or  four  canes  to  each  hill  or  plant.  If  tied  to  stakes  and 
topped  when  4  or  &  feet  high,  they  will  form  three  or  four  branches  eR  a  cane, 
and  will  mako  stronger  Iruitlng  plants  for  next  year. 
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tiiay  rcquiro  it ;  cut  dovrn  pclargoniunis  past  flowering,  onJ  plant  tho 
cuttings. 

Flouxr  Oardrn  and  Shrtilihery. — Tiiki-  up  tho  remninin"  tuber- 
ous roots,  such  OS  anemones,  ranunculuses,  iic. ,  by  tho  en  J  of  Iho 
first  week  ;  fill  up  their  places,  and  any  vacancies  that  may  liavo 
occurred,  with  annuals  or  bcdJing  [plants  from  tho  reserve  ground. 
Ropot  auriculas,  and  sow  auricula  seed  in  boxes  unuer  glass.  I'ro- 
pogato  herbaceous  and  other  plants  that  have  gono  out  of  flower, 
by  means  of  cuttings  and  slips,  csi>eeially  those  reiiuired  for  spring 
bedding ;  prop-igato  al.io  tho  various  summer  boddins  plants  in- 
creased by  cuttings.  Incrcaso  roses  and  American  shrubs,  by  layer- 
ing, budding,  or  cuttings,  and  go  on  with  tho  layering  of  carnations 
«nd  picotccs.  Stako  nud  tio  up  dahlias  nud  strong  herbaceous 
]ilaiits. 

AuorsT. 

KUcIkh  Oarden. — Sow  winter  and  spring  spinach  lu  tho  bogiu- 
Jiiug  and  about  tho  ond  of  tho  month  ;  parsley  and  wintir  onions, 
for  a  full  crop,  in  the  firit  week  ;  cabbages  about  the  middle  of  tho 
month,  for  ))lanting  out  in  eprin"  ;  oauliHower  in  the  first  half 
<.Scotl.iud)  aud  in  tho  second  half  (England)  of  tho  mouth  ;  Hardy 
llamruersmith  and  Brown  Cos  lettuce  in  tho  first  and  last  week  ; 
small  8.il.uis  occasionally  ;  and  Black  Spanish  radish,  for  winter 
crops,  riant  out  kales  and  broccoli  for  lato  crops ;  plant  celery 
(earthing  up  the  .advancing  crops  as  requirol),  endive  for  succession, 
and  a  few  coleworts.     Take  up  shallots,  garlic,  ic. 

Pritit  Garden. — rrocecd  in  training  and  regulating  tho  summer 
shoots  of  all  fruit  trees  as  directed  for  tho  last  three  mouths.*  Ket 
up,  in  dry  weather,  gooseberry  and  currant  bushes,  to  preserve  the 
fruit  till  late  in  the  autumn.  Make  new  strawberry  beds  if  required. 
Preserve  the  riipcning  fruits  on  the  wall  and  other  trees  from  iu- 
scct.i,  and  destroy  wasp  nests.     Gather  fruits  as  they  ripen. 

Forcing. — Tho  routine  of  cultivation  in  hotbeds  and  pits  may  bo 
continued.  Sow,  and  propagate  by  cuttings,  in  tho  beginning  of  the 
mouth,  cucumbers,  to  bo  afterwards  grown  in  hot-water  pita,  or  in 
boxes  iu  tho  front  of  tho  pine-stove,  lor  a  winter  crop.  Make  up 
mushroom  beds  for  winter  crop.  In  the  pinery  most  of  the  sum- 
tnor  fruit  will  bo  cut  by  the  niuldlo  of  tho  mouth,  when  a  general 
shifting  of  succession  plants  will  take  place  ;  as  also  a  potting  of 
suckers ;  but  these  will  bo  strciigthoncd  oy  being  allowed  to  remain 
on  the  old  plants  until  tho  end  of  tho  mouth.  In  the  forcing- 
houses,  where  tho  crops  are  past,  part  of  the  sashes  may  bo  removed, 
so  as  to  permit  thorough  ventilation. 

'Plant  Jfouses. — Attend  to  tho  propaKition  of  all  sorts  of  green- 
house plants  by  cuttings,  and  to  the  replacing  in  the  greenhouse  and 
stoves  tho  more  tender  species,  by  the  ond  of  the  month  in  ordinary 
seasons,  but  iu  wet  weather  in  the  second  week.  Sow  half-hardy 
annuals,  as  Nemophila.  CoUiusia,  S'hizanthus,  Rhodanthe,  &c.,  to 
flower  during  winter. 

Floicer  Garden  and  Shnibbenj. — Sow  iu  tho  second  and  tho  last 
week,  on  a  warm  border  of  a  light  sandy  soil,  with  an  cast  as- 
pect, any  frec-llowering  hardy  annuals  as  Silone  pendula,  Nemophila, 
&).'.,  for  planting  in  spring  ;  and  auricula  end  primula  seeds  in  pots 
and  boxes.  Propagate  all  sorts  of  herbaceous  plants  by  rooted  slips ; 
layer  chrysanthemums  ;  take  off  layers  of  carnations,  picotees,  and 
^lansies.     Plant  cuttings  of  bedding  plants,  and  of  bedding  pelar- 


goniums in  boxes  for  convonicnco  of  removal.  I.ayer  tho  tops  of 
chrysanthemums,  to  obtain  dwarf  flowering  plants.  Transplant 
ovurgroens  in  moist  weather,  about  tho  end  of  tho  month  ;  ana  pro- 
pagate them  by  layers  and  cuttings.  Pot  Neapolitan  violets  for 
toiciug  ;  or  plant  out  on  a  mild  hotbed.     Clip  box  edgings. 

September. 

KUchtn  Garden. — Sow  small  aalading  for  late  crops  ;  and  lettuce 
and  spinach,  if  not  done  last  month,  for  spring  crops.  Plant  endive 
and  Icttuco  at  the  foot  of  a  south  wall  to  stand  the  winter  ;  plant 
out  cabbages  from  the  chief  autumn  sowing.  Plant  cauliflowers  on 
a  warm  border  in  spaces  such  as  can  bo  protected  by  hand-lights. 
Thin  the  winter  spinach,  when  large  enough,  that  it  may  have  space 
to  grow.  If  broccoli  be  too  rank  or  tall  to  withstand  the  winter, 
lift  and  lay  nearly  up  to  the  neck  in  the  earth,  the  heads  sloping 
towards  tho  north.  Lift  onions,  and  lay  them  out  to  ripen  on  a 
dry  border  or  gi-avel-walk.     Lift  potatoes  and  store  thein. 

Fruit  Garden. — Finish  the  summer  pruning  and  training.  Where 
the  walls  are  heated,  assist  the  maturing  of  peaches  and  nectarines, 
and  tlw  ripening  of  tho  young  wood  for  next  year,  by  fires  during 
tho  day.  Gather  and  lay  up  in  the  fruit-room  with  care  the 
autumnal  sorts  of  apples  and  pears.  Prepare  borders  and  stations 
for  fruit  trees  during  dry  weatner.  Plant  strawberries  for  a  main 
crop.     Repot  orchard-houso  trees,  disrooting  if  necessary. 

Forcing. — Take  care  that  late  melons  and  cucumbers  be  not  in- 
iuiod  by  getting  too  much  water,  and  too  little  air.  Sow  a  few 
kidney  beans  for  an  early  forced  crop.  In  the  pinery  at  once  take 
off  and  pot  all  strong  suckers  not  done  last  month  ;  the  remainder 
may  bo  taken  off  at  tho  end  of  the  month,  and  plantediin  old  tan  in 
a  frame  or  pit.  Expel  damp,  and  assist  the  ripening  of  late  grapes  and 
peaches,  with  fires  during  the  day.   'Prune  early  vines  and  peaches. 

riant  Nouses. — Tho  various  pot  plants  should  uow  bo  put  in 
their  winter  quarters.  Keep  up  moderate  temperatures  in  the 
stove,  and  merely  repel  frosts  in  the  greenhouse,  guarding  against 
damp,  by  ventilation  and  by  the  cautious  use  of  water.  Pot  hya- 
cinths, tulips,  and  other  bulbs  for  forcing;  and  propagate  half-hardy 
plants  by  cuttings. 

Flower  Garden,  &o. — Sow  in  the  beginning  of  this  month  all 
half-hardy  annnals  required  for  early  flowering ;  also  mignonette 
in  pots,  thinning  the  plants  at  an  early  stage  ;  the  diff'erent  species 
of  primula  ;  and  tho  seeds  of  such  plants  as,  if  sown  in  spring, 
eelJora  come  up  the  same  season,  but  if  sown  in  September  and 
October,  vegetate  readily  the  succeeding  spring.  Put  in  cuttings 
of  bedding  pelargoniums  in  boxes,  which  may  stand  outdoors  ex- 
posed to  the  sun,  but  should  be  sheltered  from  excessive  rains. 
Continue  the  propagation  of  herbaceous  plants,  taking  08' the  layers 
of  carnations,  picotees,  pansies,  and  chrysanthemuns,  by  the  end 
of  the  month  ;  choice  carnations  and  picotees  may  be  potted  and 
wintered  in  cold  frames  if  the  season  is  wet  and  ungenial.  Plant 
evergreens  ;  lay  and  put  in  cuttings  of  most  of  the  hard-wooded 
sorts  of  shrubby  plants 

OCTOBEK. 

Ktttktn  Garden. — Sow  small  salading  and  radistes  in  tho  first 
week,  and  lettuces  in  frames  on  a  shallow  hotbed  for  planting  out 
in  spring.     If  the  winter  prove  mild  they  will  be  somewhat  earlier 


Vf^etahle  Garden. — ITo*  deeply  such  crops  as  cabbage,  cauliflower,  and 
celery.  Tho  earthing  up  of  celery  this  uonth  is  not  to  be  recommended. 
Ouloiis  In  many  scctiuus  can  be  harvested.  The  proper  condition  is  when  the 
tops  are  turning  yelluw  and  fulling  down.  They  are  dried  best  by  placing 
them  in  a  dry  shed  In  thin  layers.  Sow  spinach  for  fall  use,  but  not  yet 
for  tlio  wiuter  crop.  Red  top,  white  globe,  and  yellow  Aberdeen  turnips 
•hotild  now  bo  sown  ;  ruta-baga  turnips  sown  last  month  wUl  need  thlDOing, 
and  iu  extreme  Southern  States  they  iu.iy  yet  bo  sowu. 

SEl^E^BER. 

Floicer  Ganien  and  Grrfuhtmte.—TUe  flower  beds  In  the  lawn  should  be  at 
their  best.  If  pl.inted  iu  "ribbon  Unej-or  *'ni.i5sins," strict  attention  must 
bo  given  to  plUL-hing  off  tho  tops,  so  that  tho  lines  or  masses  will  present  an 
«veu  surface.  Tt-nder  plants  will  require  to  be  put  in  the  greenhouse  or 
boused  iu  sonio  way  towards  the  end  of  this  month  ;  but  be  curefiil  to  keep 
them  03  cool  as  possible  during  the  day.  Culling^  of  bedding  plants  may 
DOW  bo  made  freely  If  wanted  for  next  season,  as  young  cuttings  rooted  in 
tho  fall  make  better  plants  for  next  sprmg's  u-^e  than  old  plants,  in  tho  case 
of  such  soft-wooded  plants  .as  ptlargoniums.  fmhsias,  verbenas,  heliotropes. 
Ac. :  with  roses  and  plants  of  a  woody  nature,  however,  the  old  pl.inls 
usually  do  best.  Dutch  bulbs,  snch  as  hy.aiiutiis,  tulips,  crocus,  ,tc..  and 
moot  of  the  varieties  of  lilies,  nioy  be  planted.  Viol,.ls  that  are  wanted  lor 
winter  flowering  will  now  bo  growing  freely,  and  the  runners  should  bo 
trimmed  off.  Sow  seeds  of  sweot  alyssum,  candytuft,  daisies,  miguuiietie 
pansies.  tVc. 

Friiil  Garden.  -Strawberry  planis  that  have  been  layered  In  pols  may  yet 
be  planted,  or  In  sontheru  diotricts  the  ordinary  gMund  layers  ran  he  planted. 
The  sooner  iu  the  month  both  are  planted  the  heller  trop  they  will  give  ne\t 
season ;  .and,  as  these  plants  soon  make  runners,  it  will  be  n.eessary  to  tnni 
them  off.  attend  to  raspberries  and  blackU-rries  as  ad>ised  lor  la>t  month, 
If  they  h.ive  not  already  been  atten<le<1  to. 

\'e-i'tn*iU-  Gardtn. — If  cabMce,  cauliflower,  and  lettuce  ore  wanted  t<^  plant 
In  v^d  frames,  the  seed  should  be  sown  fn>ni  obont  thetenti)  to  the  iwentielli 
of  tills  month;  but  Juduinent  should  be  exervls*'d,  Tt.  If  sown  too  earl>. 
cabb.-i.;o  and  caulitlow  er  are  opt  to  run  to  seed.  The  lie*t  <late  ft»r  l.ituU'le  of 
>ew  York  Is  Scptemlter  l.'-th.  The  ntain  crop  of  sjdnarh  or  spron:s  that  Is 
wanted  for  wtiitwr  or  spring  use  should  bo  sown  about  the  satue  date.    Tho 
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earth  should  be  drawn  up  to  celery  with  a  hoe  preparatory  to  earthing  op 
with  a  spade.  Onions  that  were  not  harvested  and  dried  last  month  miuf 
now  be  attended  to.  Turnips  of  tho  early  or  flat  sorts  may  yet  b«  sown  the 
flrst  week  of  this  month  In  the  Kortbem  States,  and  In  the  South  from  tw( 
to  four  weeks  later. 

October. 


Floirer  Garden  and  Greenhonee.—\n  northern  sections  of  the  United  States, 
tender  plants  that  are  still  outside  should  be  got  under  cover  as  early  tf 
possible,  fcelav  using  Are  heat  as  long  as  possihle,  unless  tho  nights  become 
so  cold  as  to  chill  the  plants  Inside  the  house.  Roses,  carnations,  camelliu. 
o'o'eas.  pelargoniums,  and  the  hardier  sorts  of  plants  will  do  better  If  placed 
In  a  cold  frame  or  pit  until  the  middle  of  November  than  they  would  In  an 
ordinary  greenhouse.  Look  out  for  Insects.  Fall  bulbs  of  all  kinds  may  bo 
planted.  Take  up  sammer-flowering  bulbs  and  tubers,  such  as  dahlias, 
tuberoses,  gladioli,  connas,  caladiums,  tigridlas,  and  dry  them  off  thoroughly, 
stowing  them  away  afterwards  In  some  place  free  from  frost  aud  moUture 
during  wiuter.  ... 

Fr^tit  Garden Strawberries  that  have  been  grown  from  potgrown  layct» 

may  yet  be  planted  in  Southern  States ;  keep  the  runners  trimmed  off.  fruit 
trees  and  shrubs  may  be  set  out ;  but.  If  planting  Is  deferred  to  the  lost  of 
tho  nionlh.  the  ground  around  the  roots  should  be  mulched  to  the  thickness 
of  3  or  1  luchea  w  ith  straw,  leaves,  or  rough  manure,  aa  a  protection  igalost 
frost. 

VegetahU  Garden.— ?c\erf  will  row  be  In  full  gronth,  and  will  require 
close  attention  to  earthing  up.  and  during  the  last  part  of  the  mnntb  the  flrsi 
lot  may  be  stored  away  In  trenches  for  winter  All  vegetable  roots  not 
desirued  to  be  led  In  the  ground  during  the  winter  should  be  due  up.  sucli 
as  l-eets.  carrot*,  parsnip*,  sweet  potatoes,  ie.  Tho  cabbace,  cauliflower, 
and  lettuce  plants  grown  from  seeu  sown  last  month  slijuld  be  pricked  out 
in  cold  frame?.  If  lettuce  Is  wanted  for  w-inter  use.  It  may  now  l>e  planted 
In  the  greenhowse  or  c^ld  frame,  and  wdl  he  ready  fi-r  use  about  Christmas. 
If  asparagus  or  rhubarb  is  wanted  for  winter  use,  it  should  bo  takeu  up  and 
stowed  awny  in  pit.  frame,  shed,  or  cellar  for  a  month  or  two.  It  may  iheo 
be  taken  Into  tho  greenhouse  and  packfil  dotely  together  under  the  st-ce, 
aud  will  be  flt  for  uta  from  January  to  .March,  according  to  the  temperatnn 
ol  the  house 
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tlian  those  sown  nc\t  nontJi  or  in  Jannai-y  Plant  jursloy  in  i>ot3 
or  boxes  to  itiotcct  un  lur  glrtss  in  tftsc'  very  severe  weatlier  occuik 
riant  cabbngea  in  boiU  or  closo  rows  till  wanted  in  siirin<; ;  and 
caulillowLTs  in  tlio  Inst  week,  to  receive  tlie  protection  of  Irnnios, 
or  a  sheltered  situation.  Store  potatoes,  beet,  salsafy,  si-.orzonera, 
Jcirret,  carrots,  and  parsnips,  by  the  end  of  the  montli.  Bind  and 
•artli  up  cardoons. 

>Vai7  Garden. — Such  fruit  trees  as  have  dropped  their  loaves  may 
be  transplanted  ;  this  is  the  best  season  for  transplanting  (though 
with  care  it  may  be  done  earlier),  whether  the  leaves  have  fallen  or 
not  Protect  fig-trces,  if  the  weather  proves  frosty,  as  soon  as  they 
have  cast  their  leaves.  Plant  out  ruspberries.  The  orchard-house 
trees  should  be  got  under  glass  before  the  end  of  the  month.  Gather 
and  store  all  sorts  -of  apples  and  pears,  the  longest-keeping  snrto 
Bot  before  the  end  of  the  month,  if  the  weather  be  milJ. 

Forcing. — Maintain  the  heat  in  hotbeds  and  pits  by  means  of 
fresh  dung  linings.  Give  abundance  of  air  in  mild  bright  weather. 
Dress  vines  and  peaches.  Clean  and  repair  the  forcing-houses,  and 
overhaul  the  heating  apparatus  to  see  it  is  in  good  working  condi- 
tion. Plant  chicory  or  witloet  in  boxes  or  on  hotbeds  for  blanching. 
Sow  kidnej'  beans.  Jlake  up  successional  winter  mushroom  beds. 
Plant  Mouses. — Replace  all  sorts  of  greenhouse  plants.  Fill  the 
pits  with  pots  of  stocks,  mignonette,  andhardy  annuals  for  planting 
out  in  spring,  along  with  many  of  the  h.ardy  sorts  of  greenhouse 
plants;  the  whole  ought  to  bo  thoroughly  ventilated,  except  in 
frosty  weather.  From  tliis  time  till  spring  keep  succulent  plants 
Umost  without  water.  Sow  cyclamens.  Begin  to  force  roses,  hya- 
:inths,  and  a  few  other  bulbs,  for  winter  and  early  spring  decora- 
tion.    Plant  hyacinths  in  glasses  for  windows. 

Flower  Garden. — Sow  a  few  pots  of  hardy  annuals  in  a  frame,  or 
on  a  sheltered  border,  for  successional  spring  use  if  required.  Plant 
tho  greater  part  of  the  common  border  bulbs  as  hyacinths,  narcissi, 
srocuses,  and  early  tulips,  about  the  end  of  the  month,  with  a  few 
anemones  for  early  flowering.  Transplant  strong  plants  of  biennials 
and  perennials  to  their  final  situations  ;  also  the  select  plants  used 
for  spring  bedding.  Protect  alpiue  plants,  stage  auriculas,  and  car- 
nations and  picotees  with  glass  frames ;  and  half-hardy  groenhouso 
plants,  such  as  fuchsias,  8:0.,  about  the  end  of  the  month,  with 
coverings  of  broom  or  spruce-fir,  preferring  the  latter.  Take  up, 
diy,  and  store  dahlias  and  all  tender  tubers  in  the  end  of  the 
month  ;  pot  lobelias  and  similar  half-hardy  plants  from  the  open 
borders.  Transplant  all  sorts  of  hardy  evergreens  and  shrubs, 
especially  in  dry  soils,  giving  abundance  of  water.  Put  in  cuttings 
of  all  sorts  of  evergreens,  &c.  -  Plant  out  the  hardioc  .Eorts  of 
roses-. 

NoVEMBKn 

Kitchin  Oaram. — Trench  up  all  vacant  ground  as  soon  as  cleared 
»f  its  crops,  leaving  the  surface  as  rough  as  possible.  Sow  Dilli- 
jtono's  Early  peas  and  Early  Dwarf  Prolific  beans,  in  the  second 
week,  for  an  early  crop  ;  also  in  frames  for  transplanting.  Protect 
endive,  celery,  artichoke,  and  sea-kale,  with  stable-litter  or  fern,  or 
by  planting  tho  former  in  frames  ;  take  up  late  cauliflower,  early 
broccoli,  and  lettuces,  and  glace  them  in  sheltered  pits  or  lay  them  in 
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an  open  shea  ;  earth  np  celery  ITBSnwre  «nd  dress  np  asparagot 

bods. 

Fruit  ffarrfirn.— Plant  all  sort  of  fniit  trees  in  fine  we.-ither — lli« 
earlier  in  the  month  the  liettcr.  I'roloet  fig-trees.  Commcneji 
pruning  and  nailing.  Gather  and  store  tbe  latest  apples  and  pear»< 
E.\aniine  the  fruit  room,  and  remove  all  decayed  fruit. 

Forcing. — Keep  up  tho  requisite  degree  of  heat  in  hotbeds  and 
pits.  Cucunibei-s  and  pines,  on  hotbeds,  will  require  more  thas 
ordinary  attention,  to  prevent  them  damping  off  from  too  much 
moisture  ;  hence  the  advantage  of  hot-w;iter  heating.  Force  aspa. 
ragus,  rhubarb,  and  sea-kale,  in  the  mushroom-house,  in  pits,  or 'in 
the  open  boinler  under  bo.xes  or  eases  surroundeil  and  covered  bj 
well-fermented  stable  dung  and  leaves.  Sow  Early  Horn  carrot; 
al»o  kidney  beans  and  radishes,  on  hotbeds.  In  the  forcing-house* 
prune  and  train  the  trees  ;  fork  over  and  dress  the  borJei  s  of  suet 
houses  as  have  not  been  already  done. 

Plant-Houses. — The  directions  for  the  greenhouse  and  conser- 
vatory in  January  apply  also  to  this  month  generally.  Continue  the 
forcing  of  roses,  hyacinths,  &c. 

Flower  Garden,  &c. — Plant  dried  tubers  of  border  flowers,  hutth< 
finer  sorts  had  better  be  deferred  till  spring.  Plaijt  tulips  in  flu 
early  part  of  the  month.  Put  in  cuttings  of  bedding  calceolarias, 
choosing  the  shoots  that  will  not  run  up  to  flower.  Protect  such 
half-hardy  plants  as  are  not  already  sheltered.  Plaut  deciduous 
trees  and  shrubs  so  long  as  the  weatiier  continues  favourable,  and 
before  the  soil  has  parted  with  the  solar  heat  absorbed  during  sum 
mer.  Dig  and  dress  such  flower  herders  and  shrubberies  as  niaj 
now  be  cleared  of  annuals  and  the  stems  of  herbaceous  plants. 

Oecembkr. 

Kitchen  UardCu. — Collecfi,  and  smother-burn  all  vegetable  refuse 
and  ajiply  it  as  a  dressing  to  the  ground.  Sow  a  few  pens  and 
beans,  in  case  of  accident  to  those  sown  in  November,  drawing  up 
the  soil  towards  the  stems  of  those  which  are  above  ground  as  a 
protection  ;  earth  up  celery  ;  blanch  endive  with  flower-pots  ;  sort 
radishes  in  a  very  sheltered  nlace.  Attend  to  trenching  and  digging 
in  dry  weather. 

Fruit  Garden. — Plant  all  sorts  of  fruit  trees  in  mild  wcatheh 
Proceed  with  pruning  and  nailing  wall-trees.  Examine  tho  fruit< 
room  every  week,  removing  pronijdly  all  decoying  fruit. 

Forcing. — The  same  degree  of  attention  to  hotbeds  and  pits  willbe 
necessary  as  in  the  last  month.  Continue  the  forcing  of  asparagus, 
rhubarb,  and  sea-kale,  in  pits  and  in  the  mushroom-house.  Proceed 
with  the  usual  routine  of  culture  commenced  last  month.  Hake 
the  necessary  preparations  to  begin  forcing  early  or  succession  crops 
by  the  last  week  of  this  or  the  first  of  next  month 
■  Plant-Houses,  Frames,  <ir.— Carnations  and  picotees  in  pots'  musj 
be  kept  rather  dry  to  prevent  damping  off.  Heaths  and  Australian 
plants  must  be  very  sparingly  watered,  and  kept  with  oply  fire  heat 
enough  to  repel  frost.  ~ 

Flower  Garden,  <tc. — Plant  shrubs  in  open  weather,  i'rune 
hardy  roses  and  other  hardy  shrubs.  Sweep  and  roll  the  lawnsj 
and  put  in  renair  the  gravel-walks,  keeping  the  surface  frequently 
rolled.  (T.  MO.) 
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November. 

J-'tower  Garden  and  Greenkmise. — Plants  intended  to  be  grown  insideshould 
now  all  be  indoors.  Keep  a  sharp  look  out  for  cold  snaps,  as  they  come  very 
unexpectedly  in  November,  and  many  plants  are  lost  thereby.  In  cases 
where  it  is  not  convenient  to  use  fire  heat,  5^  to  10'  of  cold  can  be  resisted 
by  covering  the  plants  over  with  paper,  and  by  using  this  before  frost  has 
Hruck  the  plants  valuable  collections  may  be  saved.  When  tire  heat  is  freely 
lised,  be  careful  to  keep  up  the  proper  amount  of  moisture  by  sprinkling  the 
paths  with  water.     Little  can  be  done  in  the  flower  garden,  except  to  clean 

fif  all  dead  stalks,  and  straw  up  tender  roses,  vines,  &c.,  and,  wherever 
here  is  time,  to  dig  up  and  rake  tbe  borders,  as  it  will  greatly  facilitate 
spring  work.  Cover  up  all  beds  in  which  there  are  hyacinths,  tulips,  and 
Dther  bull)3  with  a  litter  of  leaves  or  straw  to  the  depth  of  2  or  3  inches.  If 
pliort  thorouglily-decayed  manure  can  be  spared,  a  good  sprinkling  spread 
>vcr  tbe  lawn  will  help  it  to  a  finer  growth  next  spring. 

Fruit  Garden. — Strawljerry  beds  should  be  covered  (in  cold  sections)  with 
liay,  straw,  or  leaf  mnlehing,  to  a  depth  not  exceeding  2  inches.  Fruit  trees 
iud  grape  vines  generally  should  be  pruned  ;  and,  if  the  wood  of  the  vine  is 
iranted  for  cuttin^-s,  or  scions  of  fruit  trees  for  grafts,  they  should  be  tied  in 
imall  bundles  and  buried  in  the  ground  until  spring. 

Vegftnbte  Garden. — Celery  that  is  to  be  stored  for  winter  nso  should  be  put 
away  before  the  end  of  the  month  in  all  sections  north  of  Virginia  ;  south 
of  that  it  may  be  left  in  most  places  whei^e  grown  throughout  the  winter 
If  well  covered  up.  The  stalks  of  the  asparagus  bed  should  be  cut  off,  and 
burned  if  tliere  are  berries  on  them,  as  the  seeds  scattered  in  tho  soil  some- 
times produce  troublesome  weeds.  Mulch  the  beds  with  2  or  3  inches  of 
rough  manure.  All  vegetable  roots  that  are  yet  in  the  ground,  and  not 
designed  to  be  left  there  over  winter,  must  be  dug  up  in  this  latitude  before 
the  nuddle  of  tlie  month,  or  tliey  may  be  frozen  in.  Cover  up  onions, 
l^in.ach,  sprouts,  cabbage,  or  lettuce  plants  with  a  covering  of  2  or  3  inches 
of  leaves,  hay,  or  straw,  to  protect  them  during  the  winter.  Cabbages  that 
have  headed  may  usually  be  preserved  ag.iinst  injury  by  frost  until  the 
middle  of  next  month,  by  simply  pulling  them  up  and  packing  them  closely 
in  a  dry  spot  in  tlie  open  field  with  the  heads  down  and  roots  up.  t)n 
approach  of  cold  weather  iTi  December  they  should  be  covered  up  with  leaves 
as  high  as  the  tops  of  the  roots,  or,  if  tbe  soil  is  light.,  it  may  be  thrown  over 
them,  if  leaves  ai-e  not  convenient.  Cabbages  will  keep  this  w.ay  until 
Uarch  It  the  ccvering  Jias  not  been  put  on  ioo  tarjij.    flough  all  empty 


ground  if  practicable,  and,  whenever  lime  will  permit,  do  trefiching  and 
Bubsoiling.  Cabbage,  cauliflower,  and  lettuce  plants  that  are  in  frames 
should  be  regularly  ventilated  batting  the  sash  on  warm  days,  and  on  the 
approach  of  very  cold  weather  they  should  be  covered  with  straw  mats  ox 
shutters.  In  the  colder  latitudes,  and  even  in  the  Middle  States,  it  is 
absolutely  necessary  to  protect  cauliflower  in  this  way,  as  it  is  »"uch  more 
tender  than  cabbage  and  lettuce  plants 

DECESIBEk. 

Flower  Garden  and  Greenhouss. — Close  attention  must  be  paid  to  protect 
ing  all  tender  plants,  for  it  is  not  uncommon  to  have  the  care  of  a  whole 
year  spoiled  by  one  night's  neglect.  Vigilance  and  extra  hot  fires  will  have 
to  be  kept  up  when  the  thermumeter  falls  to  34°  or  35°  in  the  parlour  or  con- 
servatory. It  is  well  to  set  the  plants  imder  the  benches  or  on  the  walks  of  the 
greenhouse  ;  if  they  are  in  the  parlour,  move  them  away  from  tlie  cold  point 
and  protect  them  with  paper;  this  will  usually  save  them  even  if  tlie  thei^ 
niometer  falls  to  24°  or  2*J°.  Another  plan  in  tbe  greenhouse  is  to  dash  water 
on  the  pipes  or  flues,  which  causes  steam  to  rise  to  the  glass  and  freeze  there, 
stopping  up  all  the  crevices.  'With  plants  outsjde  that  require  strawing  ui 
or  to  be  mulched,  this  will  have  now  to  be  finished. 

Fruit  Garden. — In  sections  where  it  is  an  advantage  to  protect  grape  vines, 
raspberries,  Ac,  from  severe  frost,  these  should  be  laid  down  as  close  to  the 
ground  as  possible,  ami  covered  with  leaves,  straw,  or  hay,  or  with  a  few 
inches  of  soil. 

Vegetable  Garden. — Celeiy  in  trenches  should  receive  the  final  covering  for 
the  winter,  which  is  best  done  by  leaves  or  light  stable  litter  ;  in  the  latitude 
of  New  "York  it  should  not  be  less  than  12  inches  thick.  Potatoes,  beets, 
turnips,  or  other  roots  in  pits,  the  spinach  crop  in  the  ground,  or  any  other 
article  in  need  of  protection,  should  be  attended  to  before  the  end  of  the 
month  ;  manure  and  comjiost  heaps  should  be  forwarded  as  rapidly  as  possible, 
and  turned  and  mixed  so  as  to  be  in  proper  condition  for  spring.  Remove 
the  snow  that  accumulates  on  cold  frames  or  other  glass  structures,  pai^ 
ticularly  if  the  soil  which  the  class  covers  was  not  frozen  before  tbe  snow  fell ; 
it  may  remain  on  the  sashes  longer  if  the  plants  are  frozen  in,  since  they  ai-e 
dormant^ and  would  not  be  injured  if  deprived  of  light  for  eight  or  ten  days 
If  roots  have  been  placed  in  cellars,  attention  must  be  given  to  ventilation, 
which  can  be  done  by  making  a  wooden  box,  sny  6  by  8  inches,  to  run  from 
the  ceiling  of  the  cellar  to  the  eaves  of  the  building  above.  (?.  H.) 
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Horticulture. — Index  of  PiiisciPii,  Subjects, 


Achlraene^  2fij. 

Aetve.  262.    ' 

Almoad,  2t;9. 

Aloe,  lit 

AoaryUli,  id. 

Anemone,  3j2. 

Annuals  2t& 

AnUrrhlnuni,  Hi. 

Apple,  2C3. 

Apilrol,  JCO. 

Artichoke,  278;  Jerusa- 
lem, to. 

Aaparai;us,  273. 

AuilcuK  253. 

Azalea,  2C!. 

Bean.  27^;  kidney.  23J. 

Bcilding  plaDla,  20< 

Beet,  219. 

Beeotila,  2C3. 

Biennial],  219. 

Boilers  tor  healing,  2JS." 

Borecole,  279. 

Bottom  heal,  212. 

Bou'ojdla,  265. 

Bioccoll,  279. 

Bruuels  sprouts,  279. 

BudOing.  2J7. 

Bulls,  dgvclopmcot  ot, 
212. 

Cabbage,  29a 

Cactus,  2i;s. 

Caladium,  266. 

Calecoljria,  202. 

Calendar,  Kjrdenlnc  290. 

Camellia,  2C2. 

Capsicum,  2S0. 

Cardoon,  2110. 

Carnation,  2^1 

Carrot,  2^ 

Caulifto»cr,  231. 

Cdeliac  281. 


Celcrjr,  281. 

Cherry,  270. 

Chicory.  23l. 

ChlTOS,  281. 

Chrysanthemum.  2j4. 

ClntriUla,  202. 

Colcus,  2GC. 

Composts,  23i. 

Conservatory,  222. 

Coin.sabd,  2S1 

Correa,  2c'.3. 

Cranberry.  270. 

Cre>s,  2»1;  Indian,  2ii; 
water,  2S9. 

Ciocuv  2i3. 

Ciown  Imperial,  22S. 

Cucumber.  2s2. 

Cucumber  house.  ?".'4. 

Culinary  Iteibs,  2a9 

Curroni,  270. 

Cuttings,  2^7. 

Cyclamen,  2til. 

Dahlia.  Hi. 

Delphinium,  2^5. 

Dracxna,  2*70. 

Eilglnes,  walk.  220. 

Eee  plant,  202. 

Endive,  2v2. 

Eiica,  2C). 

Eucharis,  266. 

Fcncme,  219. 

Ferns,  207. 

Fertilization,  21S. 

Fig.  271. 

Flavouiing  hcibs.  29O. 

Floivcis,  217;  develop- 
ment of.  215. 

Foreinit,  21'..  Hi 

Frames,  225,  226 

French  bean,  2**) 

Fruit  bordcii,  2Ci 


Frulla,   268;    atore-ioom 

lor,  227. 
Fuchsia.  2C3. 
Furnaces,  228 
Garden,      formation     of. 

217:       flower,       217; 

fruit,     209;      kitcliir, 

270. 
Gaidener'a  house,  22>l. 
Gaidcnint;  calendar,  290. 
Garlic,  283. 
Garnishing  herbs,  2S9. 
Germination.  217, 
Gladiolus.  25\ 
Gloxinia,  2C6. 
Gooseberiy,  27L 
Gourd.  2S3. 
Grafting.  213,  230. 
Grape,  277. 
Giucnhousc,  222. 
Greenhouse  pljnts.  2C1. 
Hatel  nut,  272. 
Meal,  bottom,  212. 
Healing  apparatua,  227. 
Heliotrope,  203. 
Herbs,  kitchen, 
Hollyhock.  2S6. 
ilorscradlih,  283. 
Hot. houses.  221. 
Houses,  plant,  22L 
Hyacinth,  208. 
Hybiidizallon,  216. 
Hjgroinctry,  231. 
Impleminls,  233. 
Indian  cicss,  285, 
Ms,  250. 

Jei  iiialem  aitlchoke,  283. 
Kale,  279. 
Kidney  bean,  2S3. 
Kitchen  garden,  278. 
Kohl  Kabi.  283. 


Lamb's  lettuce,  281. 

Lawns,  24t 

Leaves,  development  of. 

212, 
Leek,  2S4. 
Leiiuee.  284. 
Lily,  257. 
Lobelia,  257. 
>lanur<.a,  232. 
Medlar,  271. 
Melon,  27L 
Melon  house,  22i. 
Mcscnibi-yanllicmum.263, 
Moisture      for       plants, 

231. 
Mulberry,  2T2L 
MushrootT^,  264. 
Mii-hroom  house,  2?C. 
.Mus'.ard,  284. 
Narcissus,  257. 
Nastultium.  28A. 
Ncctai-ine.  272 
New     Zealand     spinach, 

265. 
Nut,  272. 
Oca,  285. 
Onion,  28S. 
Orach.  2S5. 
Orange.  272. 
Oiehard  house,  225.  tic?3 

for,  278. 
Orchids,  2C6. 
Oxalis,  285. 
raiony,  257. 
Talma,  207. 
Tansy,  258. 
Parsnip,  285. 
Tea,  285. 
Teach,  272. 
Peach  house,  224 
Tear,  27 


Pelargonium,  2C3. 
Tentstcmon,  258. 
ToteniilaU  249. 
Tetunin.  204 
Thlox.  258. 
Tine-apple,  274. 
TIncry,  223. 
TInk,  258. 
Tils.  225. 
Tlanllng,  214.  2J9 
Pleasure  ground,  217. 
Plum.  275. 
Toinsetllo.  2i:c. 
Tolyanlhus  259. 
Totolo.  2e6 
Totcnlilla,  259. 
Tolling,  2J0. 
Ptimiose.  259. 
Pllmilla,  264. 
Propagation,  234. 
Turning,  211.  241. 
Tumpkin.  2t»-J. 
I'j  rtthiTim,  259. 
Quuicc,  276. 
liaUish,  2s8. 
Rampion,  287. 
Ranuneulu^  259. 
r.aspbcriy,  278. 
l.'tvcision.  217. 
Rhododendron,  2C0 
Rhubarb,  287. 
liichatdia,  264. 
Ringing,  214. 
l:ocamb<ile,  287. 
Roots,    dc\elopincnt 
211;  piuning,  244. 
Rose.  2t.a 
Salsflly,  287. 
Salvia,  204. 
Savoy,  287. 
Scarlet  runner,  2^. 


I  Scorzoocro.  CS7. 
Sea-kale.  2a7. 
Seed,  foinintlon  of,  215 
Seleellon.  217 
Sci-\lee.  270. 
SlMllo'.  239. 
Shcller  fur  plant.<.  219. 
f  hrubs.  iCO. 
Sklnet,  288. 
Soil.  217,  232. 
Sorrel.  2J9. 

S|,lnach,  289;   Ken  Iclr 
land,  285;     mountain, 
2S5. 
Sports  21 4. 

Spur  pruning.  243,  277. 
Store-)  ooin,  fruit,  227. 
Slovo  plants.  204. 
SliaKbcrr)','276. 
Tomato,  268. 
Tools  253. 

Tialnlng.  214,  244,  JW. 
Transplanting,  214,  239 
Trees,  ornamenlaj,  260. 
Tulip.  259. 
Turnip,  2-«. 
Turnip-cabbage,  283- 
Tyda.i\,  2Co". 
\'ecet.iblc  manosr.  283. 
VesHaLles  27* 
Venlilallon,  2;|L 
Vine,  277.    , 
\'incry,  223. 
Walks  219. 
Walls  maiden,  2X0. 
Walnul,  277. 
Warcr-acss,  2S9. 
Watering.  212,  240. 
Water  supplj,  219. 
Wllloef,  281. 
Yam.  Chinese.  269. 


flOSEA,  the  son  of  Becri,  t!ie  first  in  order  of  tlie  minor 
prophuts.  The  name  Ho=ea  (J?">;^1'1,  LXX.  'Qa^e,  Vul^. 
Osef,  and  so  our  English  version  in  Rom.  ix.  2J)  ought 
rather  to  be  written  Hoihea,  and  is  identical  with  that 
borne  by  the  last  king  of  Ephraim,  and  by  Josiiua  in  Num. 
liii.  16,  Daut.  xx.nii.  ii.  Of  the  life  of  Hosea  we  know 
nothing  beyond  what  can  be  gathered  from  hi.s  iirophecies. 
That  he  was  a  citizen  of  the  northern  kingdom  appears 
from  the  whole  tenor  of  the  book,  but  most  expressly  from 
i,  2,  where  "the  land,"  the  prophet's  land,  is  tlie  realm  of 
Israel,  and  vii.  5,  where  "our  king"  is  the  king  of 
Samaria.  The  date  at  which  Hosea  flourished  is  given 
in  the  titb,  i.  1,  by  the  reigning  kings  of  Jud.ah  and  Israel, 
He  prophesied  (1)  in  the  days  of  Uzziah,  Jotham,  Aliaz, 
and  Hezekiah,  kings  of  Judah  ;  {"2)  in  the  days  of  Jeroboam 
the  son  of  Jo.ish,  king  of  Israel.  As  Jeroboam  II.  died  in 
the  lifetime  of  Uzziah,  these  two  determinations  of  the 
period  of  Hosea's  prophetic  activity  are  not  strictly  coin- 
cident, and  a  question  arises  whether  both  are  from  the 
same  hand  or  of  equal  authority.  There  is  no  doubt  that 
the  date  of  Jeroboam  II.  applies  to  cliaps.  i.  and  ii.,  which 
were  written  before  the  downfall  of  the  dynasty  of  Jehu 
(i.  4),  and  while  the  nation  was  still  enjoying  the  prosperity 
that  distinguished  Jeroboam's  reign.  On  the  olhc  hand, 
it  seems  equally  certain  that  chaps,  iv.-xiv.  are  in  their 
present  form  a  continuous  composition  dating  fruni  the 
period  of  anarchy  siibsequeut  to  that  king's  death.  Thus 
it  seems  natural  to  suppose,  with  Ewald  and  other  scholars, 
that  the  name  of  Jcroboiim  originally  stood  in  a  special 
title  to  chaps,  i.,  ii.  (or  to  these  along  wiih  cha|>.  iii.), 
which  was  afterwards  extended  to  a  general  heading  for 
the  whole  book  by  the  insertion  of  the  words  "  of  Uzziah 
.  .  ,  .and  in  the  days  of,"  As  Hosea  himself  can  hardly 
be  supposed  to  have  thus  converted  a  special  title  into  a 
".eneral   one,  the  scholai's    who  take    this   view   suppose 


further  that  the  date  by  Judasan  reigns  was  aaded  by  a 
later  hand,  the  same  perhaps  which  penned  the  identical 
date  in  the  title  to  Isaiah.  On  this  view  the  Judxan  date 
merely  expresses  knowledge  on  the  part  of  some  Hebrew 
scribe  that  Hosea  was  a  contemporary  of  Isaiah.  The 
plausibility  of  this  hypothesis  is  greatly  increased  by  the 
fact  that  there  docs  not  appear  to  be  anything  in  the  book 
of  Hosea  that  is  clearly  as  lata  as  the  reign  of  HezckRih. 
On  the  contrary,  the  latter  p.irt  of  the  book  seems  to  have 
been  written  before  the  ejipedition  of  Tiglath  Pileser  against 
Pekah  in  tlie  days  of  Aliaz.  In  that  war  Gilead  and 
Clalilee  were  comiuered  and  depoiiulated  ("2  Kings  xv.  29), 
but  Hosea  repeatedly  refers  to  these  districts  as  still  form- 
ing an  integral  part  of  the  kingdom  of  Israel  (v.  !_,  vi.  8, 
xii.  II;  contrast  ilicah  vii.  14).  Assyria  is  never  referred 
to  as  a  hostile  power,  but  as  a  dangcr>us  ally,  from  which 
some  of  the  godless  Ephraimitcs  wen  ready  to  seek  the 
help  which  another  party  expected  from  Egypt,  but  which 
in  truth  was  to  be  found  only  in  Jehovah  (v.  13,  vii,  II, 
viii.  9,  xii.  1,  xiv.  3).  This  picture  jireciscly  corresponds 
with  what  we  read  in  2  Kings  xv.  of  the  internal  dissen- 
sions which  rent  the  northern  kingdom  after  the  fall  of  the 
house  of  Jehu,  when  Menahem  called  in  the  Assyrians  to 
help  him  against  those  who  challenged  liis  pretensinus  to 
the  throne.  Under  Pekah  of  Israel,  and  Ahaz  his  contem- 
porary in  Judah,  the  political  situation  was  altogether 
changed,  Israel  was  in  alliance  with  Dainascu.s,  and 
Assyria  made  open  war  on  the  allies  (2  Kings  xvi.).  This 
new  situation  may  bo  said  to  mark  a  crisis  in  the  history 
of  Old  Testament  prophecy,  for  to  it  we  owe  the  magnificent 
series  of  Isaiah's  Assyrian  discourses  (Isa.  vii.  if^.).  But 
the  events  which  stirred  Judian  prophets  so  deeply  have 
left  no  trace  in  the  book  in  which  Hosea  sums  up  the 
record  of  his  teaching.  He  foresees -that  captivity  and 
dnsolation  lie  in  the  future,  but  even  in  his  last  words  of 
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.path  tic  exhortation  'le  speaks  to  a  nation  ■wliicli  looks  tc 
CVssyiia  for  help  and  victory  (xiv.  3).  The  received 
ohronolo;^/  of  the  kiiij^s  of  Judah  and  Israel  is  notoriously 
precarious,  and  a  comparison  of  the  Assyrian  monuments 
and  eponym  lists  with  the  Biblical  data  makes  it  probable 
that  the  period  from  the  accession  of  Zachariah,  son  of 
Jeroboam  IF.,  to  the  fall  of  Samaria  must  be  shortened 
by  aa  much  as  twenty  years,  and  thit  the  interregnum 
which  is  commonly  supposed  to  have  followed  Jeroboam's 
death  must  also  be  cancelled.  This  correction  may  be 
lield  to  remove  one  difficulty  in  the  title  of  our  book,  which 
on  the  current  chronology  assigns  to  Hosea  some  sixty 
years  of  prophetic  activity.  On  the  other  hand,  most 
Assyriologists  agree  that  the  expedition  of  Sennacherib, 
which  fell  in  the  fourteenth  year  of  Hezekiah  (2  Kings 
xviii.  13),  took  place  in  701  B.C.  In  that  case  Hezekiah 
did  not  come  to  the  throne  till  after  the  fall  of  Samaria 
(722-719),  which  the  book  of  Ilosea  predicts  as  a  future 
occurrence  (ch.  xiii.  16) — another  argument  against  the 
authority  of  the  title.  There  is  still,  however,  a  large 
element  of  uncertainty  in  the  reconstruction  of  Hebrew 
chronology  by  the  aid  of  the  monuments.  One  date  bear- 
ing on  our  book  may  be  taken  as  certain,  viz.,  the  war  of 
TigUth  Pileser  with  Pckah  in  734,  and,  according  to  our 
argument,  Hosea  comm  ttcd  his  prophecies  to  writing  before 
that  year.  A  more  exact  determination  of  the  date  of  the 
book  has  been  sought  by  comparing  viii.  9,  10,  with  the 
statement  on  the  monuments  that  Tiglath  Pileser  received 
tribute  from  King  ilenahem  (Minhimmi)  of  Samaria  in 
738  B.C.  That  Minhimmi  of  the  monuments  is  the 
Menahem  of  the  Bible  there  seems  no  good  reason ,  to 
doubt,  in  spite  of  the  objections  of  Oppert  and  G.  Smith. 
But  it  cannot  be  assumed  that  tribute  was  paid  by  him  in 
738  for  the  first  time.  The  narrative  in  2  Kings  xv.  19 
seems  to  indicate  that  the  relations  of  Menahem  to  Assyria 
began  earlier  in  his  reign,-  perhaps  not  .ong  after  his  acces- 

.siuu,  which  may  be  dated  with  probability  c.  750  B.C. 

To  sum  up,  the  first  part  of  Hosea's  prophetic  work, 
corresponding  to  chaps  i.-iii.,  lay  in  the  years  of  external 
prosperity  immediately  preceding  the  catastrophe  of  the 
house  of  Jehu  in  or  near  the  year  750.  Tlie  second  part 
of  the  book  is  a  summary  of  prophetic  teaching  during  the 
subsequent  troublous  reign  of  Menahem,  and  must  have 
been  completed  before  734  B.C.  Apart  from  the  narrative 
in  chaps  i.-iii.,  to  which  we  shall  presently  recur,  the  book 
throws  little  or  no  light  on  the  details  of  Hosea's  life.  It 
appears  from  ix.  7,  8,  that  his  prophetic  work  was  greatly 
embarrassed  by  opposition,  "  As  for  the  prophet,  a  fowler's 
snare  is  in  all  his  ways,  and  enmity  in  the  house  of  his 
God."  The  enmity  which  had  its  centre  in  the  sanctuary 
probably  proceeded  from  the  priests  (comp.  Amos  vii.), 
against  whose  profligacy  and  profanation  of  their  office  our 
prophet  frequently  declaims — perhaps  also  from  the 
degenerate  prophetic  guilds  which  had  their  seats  in  the 
holy  cities  of  the  northern  kingdom,  and  with  whom 
Hosea's  elder  contemporary  Amos  so  indignantly  refuses 
to  be  identified  (Amos  vii.  14).  In  chap.  iv.  5  Hosea 
seems  to  comprise  priests  and  prophets  in  one  condemna- 
tion, thus  placing  himself  in  direct  ant'agonism  to  all  the 


'  Somo  writers,  including  Dr  Pusej',  claim  a  later  date  for  the  book, 
identifying  Shalnian  in  x.  14  with  Shalmaneser  IV.,  the  successor  of 
Ti:^lath  Pileser.  This  identification  is  altogether  arbitrary.  If  Beth- 
Arbel  is  Arbela  beyond  Jordan  (0?iom.,  ed.  Lagarde,  p.  8S),  the 
reference,  as  Schrader  has  shown  {Keilinschr.  und  A.  T.,  p.  283),  may 
bo  equally  well  to  Shalmaneser  III.,  or  to  a  king  Shalamanu  of  Moab, 
who  appears  on  the  monuments  as  a  tributary  of  Tiglath  Pileser. 

^  See  ou  the  whole  chronology  of  the  period,  Schrader,  Keilin- 
schriftenundA.  7".,  Giessen.  1872;  li. ,Keilinschriflen  und  Geschichts- 
fiTschung,  ibid.,  1878  ;  G.  Smith,  Assi/rian  Epo-nym  Canon,  London, 
1875  ;  Wellliauscn's  article  in  Jbb.  f.  Deutsche  Thtol.,  1875,  pp.  607 
so- 1  Oppsrt.  .SaZoni/i/*  f/.  xcs  Sncccsscvrs,  Paris,  1877*' 


leaders  of  the  religious  life  of  his  nation.  '  Under  such" 
circumstances,  and  amidst  the  universal  dissolution  of 
social  order  and  morality  to  wliich  every  page  of  his  book 
bears  testimony,  the  prophet  was  driven  to  the  verge  of 
despair  (ix.  7),  and  only  the  sovereign  conviction  of  Jehovah's 
infinite  love  and  tender  compassion  to  His  people,  even  in 
their  faithlessness  and  sin,  upheld  him  in  the  sure  hope  of 
the  final  repentance  and  restoration  of  Israel,  which  finds 
such  exquisitely  pathetic  expression  in  the  closing  sentences 
of  his  prophecy.  The  hypothesis  of  Ewald,  that  he  was  at 
last  compelled  by  persecution  to  retire  from  the  northern 
kingdom,  and  composed  his  book  in  Judea,  rests  mainly 
on  an  improbable  exegesis  of  several  passages,  and  derives 
no  valid  support  from  the  fact  that  the  prophet,  to  whom 
the  ideal  unity  of  all  the  tribes  of  Jacob  and  the  legitimate 
sovereignty  of  the  house  of  David  are  cardinal  doctrines, 
follows  the  house  of  Judah  with  constant  interest  and 
growing  acquaintance  with  its  internal  condition. 

Tiie  most  interesting  problem  of  Hosea's  history  lies  in 
the 'interpretation  of  the  story  of  his  married  life  (chaps, 
i.-iii.).  We  read  in  these  chapters  that  God's  revelation 
to  Hosea  began  when  in  accordance  with  a  divine  command 
he  married  a  profligate  wife  Corner,  the  daughti  .•  of 
Diblaim.  Three  children  were  born  in  this  marriage  and 
received  symbolical  names,  illustrative  of  the  divine  purpose 
towards  Israel,  which  are  expounded  in  chap.  i.  In  chap, 
ii.  the  faithlessness  of  Israel  to  Jehovah,  the  long-sufTering 
of  God,  the  moral  discipline  of  sorrow  and  tribulation  by 
•which  He  will  yet  bring  back  His  erring  people  and  betroth 
it  to  Himself  for  ever  in  righteousness,  love,  and  truth,  are 
depicted  under  the  figure  of  the  relation  of  a  husband  to 
an  erring  spouse.  The  suggestion  of  this  allegory  lies  in 
the  prophet's  marriage  with  Gomer,  but  the  details  are 
worked  out  quite  independently,  and  under  a  rich  multi- 
plicity of  figures  derived  from  other  sources.  In  the  third 
chapter  we  return  to  the  personal  experience  of  the  prophet 
His  faithless  wife  had  at  length  left  him  and  fallen,  under 
circumstances  which  are  not  retailed,  into  a  state  of 
misery,  from  which  Hosea,  still  following  her  with  tender 
affection,  and  encouraged  by  a  divine  command,  brought 
her  back  and  restored  her  to  his  house,  where  he  kept  her 
in  seclusion,  and  patiently  watched  over  her  for  many  days, 
yet  not  readmitting  her  to  the  privileges  of  a  wife. 

In  these  experiences  the  prophet  again  recognizes  a 
parallel  to  Jehovah's  long-suffering  love  to  Israel,  and  the 
discipline  by  which  the  people  shall  be  brought  back  to 
God  through  a  period  in  which  all  their  political  .and 
religious  institutions  are  overthrown.  Throughout  these 
chapters  personal  narrative  and  prophetic  allegory  are 
interwoven  with  a  rapidity  of  transition  very  puzzling  to 
the  modern  reader ;  but  an  unbiassed  exegesis  can  hardly 
fail  to  acknowledge  that  chaps,  i.  and  fii.  narrate  an  actual 
passage  in  the  prophet's  life.  The  names  of  the  three 
children  are  symbolical,  but  Isaiah  in  like  manner  gave 
symbolical  names  to  liis  sons,fernbodying  prominent  points 
in  his  prophetic  teaching  (Shear-jashub,  Isa.  vii.  3,  comp. 
X.  21  ;  JIaher-shalal-hash-baz,  viii.  3).  And  the  name  of 
Gomer  bath  Diblaim  is  certainly  that  of  an  actual  person, 
upon  which  all  the  allegorists,  from  the  Targum,  Jerome, 
and  Ephrem  Syrus  downwards,  have  spent  their  arts  in 
vain,  whereas  the  true  symbolical  names  in  the  book  are 
perfectly  easy  of  interpretation.^  That  the  ancient  inter- 
preters take  the  whole  narrative  as  a  mere  parable  h  no 
more  than  an  application  of  their  standing' rule  that  every- 
thing in  the  Biblical  history  is  allegorical  which  in  its 
literal  sense  appears  oflfensivo  to  propriety  (comp.  Jerome's 
proem  to  the  book).     But  the  supposed  offence  to  propriety 

*Theodoru3  Mops,  remarks  very  justly,  Kal  rh  uvopji  koX  riiv  vartpa 
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seems  to  rest  on  mistaken  exegesis  and  too  narrow  a  con- 
ception of  the  way  in  wliich  the  Divine  word  was  com- 
manicated  to  the  prophets.  There  is  no  reason  to  suppose 
that  Hosca  knowingly  married  a  woman  of  profligate 
character.  Tlie  point  of  the  allegory  in  i.  2  is  plainly 
infidelity  after  marriage  as  a  parallel  to  Israel's  departure 
from  the  covenant  God,  and  a  profligate  wife  (Q<3i3r  nCK) 
13  not  tho  same  thing  with  an  open  prostitute  (njlt). 
The  marriage  was  marred  by  Comer's  infidelity;  and  the 
struggle  of  Hosea's  afTection  for  his  wife  with  this  great 
unhappiness — a  struggle  inconceivable  unless  his  first  lovej 
had  been  pure  and  full  of  trust  in  the  purity  of  its  object 
— furnished  him  with  a  new  insight  into  Jehovah's  dealings 
with  Israel  Then  he  recognized  that  the  great  calamity 
of  his  life  was  God's  own  ordinance  and  appointed  means 
to  communicate  to  him  a  deep  prophetic  lesson.  The 
recognitiou  of  a  divine  command  after  tho  fact  has  its 
parallel,  as  Wellhausen  observes,  in  Jeremiah  xxxii.  8. 
»  This  explanntion  of  the  narrative,  which  is  essentially  Ewald's, 
has  commended  itself  to  not  a  few  recent  expositors,  as  Valeton, 
Wellhausen,  and  Nowack.  It  has  the  great  advanta(;e  of  supplying 
a  psychological  key  to  tho  conception  of  Israel  or  the  land  of  Israel 
(i.  "2)  OS  the  spouso  of  Jehovah,  which  dominates  these  chapters, 
but  in  the  later  pai  t  of  tho  book  gives  way  to  the  personification  of 
tho  nation  as  God's  son.  This  conception  has,  indeed,  formal  points 
of  contact  with  notions  previously  current,  and  even  with  the  ideas 
of  Semitic  heathenism.  On  the  one  hand,  it  is  a'standing  Hebrew 
usage  to  represent  the  land  as  mother  of  its  people,  while  the  repre- 
sentation of  worshippers  as  children  of  their  god  is  found  in  Num. 
xxi.  29,  whore  the  Moabitcs  are  called  children  of  Clicmosh,  and  is 
early  and  widesprcarl  throughout  the  Semitic  field  (cf.  Trails.  Bib. 
Arch.,  vi.  p.  438;  Jour,  of  Phil.,  ix.  p.  82).  Tho  combination  of 
these  two  notions  gives  at  once  the  conception  of  the  national  deity  as 
husband  of  the  land.  On  the  other  hand,  the  designation  of  Jehovah 
xs  Baal,  which,  in  accoidanco  with  the  antique  view  of  marriage, 
means  husband  as  well  as  lord  and  owner,  was  current  among  the 
Israelite's  in  early  times  (see  Baal),  perhaps,  indeed,  down  to  Hosea's 
age  (ii.  16).  Now  it  is  highly  probable  that  among  the  idolatrous 
Israelites  the  idea  of  a  marri.ige  between  the  deity  and  individual 
worshrppera  was  actually  current  and  connected  with  the  immo- 
rality which  Hosca  often  condenras  in  the  worship  of  the  local 
Baalim,  whom  the  ignorant  people  identified  with  Jehovah.  For 
we  have  a  Punic  woman's  name,  7V3nf  IX.  "  'he  betrothed  of 
B.aal"  (Euting,  Punisdie  Sleinc,  pp.  9,  ]5),  and  a  sin\ilar  conception 
existed  among  the  Babylonians  (Herod.,  i.  181,  182).  But  Hosca 
tikes  the  idea  of  Jehovah  as  husband,  and  gives  it  an  altogether 
different  tuni,  filling  it  with  a  new  and  profound  meaning,  based 
on  the  psychical  expcricncis  of  a  deep  human  afi"cction  iu  contest 
with  outraged  honour  and  the  wilful  self-degradation  of  a  spouse. 
It  can  hardly  be  supposed  that  all  that  lies  in  these  chapters  is  an 
abstract  study  in  the  psychology  of  the  emotions.  It  is  actual 
human  experience  that  gives  Hosea  the  key  to  divine  truth.  ■  Among 
those  who  do  not  recognize  this  view  of  the  passage,  the  coutroversy 
between  allegory  and  literalism  is  carried  on  chiefly  upon  abstract 
•ssumptions.  The  extreme  literalists,  of  whom  Dr  Pusey  may  be 
taken  as  the  modern  representative  in  England,  will  have  it  that 
the  divine  command  justified  a  marriage  otherwise  highly  improper, 
(ud  that  the  offensive  circumstances  magnify  the  obedience  of  the 
prophet  This  is  to  substitute  the  Scotist  and  Neo-Platonic  notion 
of  God  for  that  of  Scripture.  On  the  other  h.and,  the  allegorists, 
who  argue  that  God  could  not  have  enjoined  on  His  prophet  a  mar- 
riage plainly  improper  and  fitted  to  destroy  his  influence  among 
the  people,  are  unable  to  show  that  what  is  repulsive  in  fact  is  fit 
•abject  for  a  divine  allegory.  A  third  school  of  recent  writei's,  led 
by  Hengstenborg,  and  resting  on  a  thesis  of  John  Smith,  the  Cam- 
bridjre  PlatoniSt,  will  have  it  that  the  symbolical  action  was  trans- 
•ctca  in  what  theyirilow  themselves  by  a  contradictio  in  adjcclo  to 
c»U  an  objective  vision.  This  view  has  been  adopted  by  Fair- 
bairn  (Projtnuij,  cli.  V.  sec.  ii. ).  The  recent  Continent.al  literature 
of  the  controversy  is  catalogued  Jiy  Nowack  in  his  Coiamcntnrij, 
p.'xxxvi. 

'It  was  in  the  experiences  of  his  married  life,  und  iu  the 
epiritual  lessons  opened  to  him  through  these,  thrtt  Hosea 
first  heard  the  revealing  voice  of  Jehovah  (i.  2).  Like 
Amos  (Amos  iii.  8),  he  was  called  to  speak  for  God  by  an 
inward  constraining  voice,  and  there  is  no  reason  to  think 
that  lie  had  any  connexion  with  the  recognized  prophetic 
societies,  or  ever  received  such  outward  adoption  to  office 
as  was  given  to  Elisha.  His  position  in  Israel  was  one 
I'f  tragic  isolation.      Amos,  when  he  had   discharged  his 


mission  at  Bethel,  could  return  to  liis  homo  and  to  his 
friends  ;  Hosea  was  a  stranger  among  hij  own  people,  and 
his  home  was  full  of  sorrow  and  shame.     Isaiah  in  the 
gloomiest  days  of  Judah's  declension  had  faithful  disciples 
about  him,  and  knew  that  there  was  a  believing  remnant 
in  the  land.     Hosea  knows  no  such  remnant,  and  there  is 
not  a  line  in  his  prophecy  from  which  we  can  conclude 
that  his  words  ever  found  an  obedient  ear.     For  him  the 
present  condition  of  the  people  contained  no  germ  or  pledge 
af   future  amendment,  and   he  describes   the  impending 
judgment,  not  as  a  sifting  process  (Amos   ix.  9,  10)  in 
which  the  wicked  perish  and  the  righteous  remain,  but  as 
the  total  wreck  of  the  nation  which  has  wholly  turned 
aside  from  its  God.     In  truth,  while  the  idolatrous  feasts 
of  Ephraim  still  ran  their  joyous  round,  while  the  careless 
people  crowded  to  the  high  places,  and  there  jn  unbridled 
and  licentious  mirth  flittered  themselves  that  their  many 
sacrifices  ensured  the  help  of  their  God  against  all  calamity, 
the  nation  was  already  in  the  last  stage  of  internal  dissolu- 
tion.    To  the  prophet's  eye  there  was  "  no  truth,  nor  mercy,' 
nor  knowledge  of  God  in  the  land — nought  but  swearing, 
and  lying,  and  killing,  and  stealing,  and  adultery ;   they 
break  out,  and  blood  toucheth  blood  "(iv.  1,  2).     The  root 
of  this  corruption  lay  in  total  ignorance  of  Jehovah,  whose 
precepts  were  no  longer  taught  by  tho  priests,  while  iu  tho 
national  calf-worship,  and  In  the  local  high  places,  this 
worship  was  confounded  with  the  service  of  the  Canaanite 
Baalim.     Thus  the  whole  religious  constitution  of  Israel 
was  undermined.     And  the  political  state  of  the  realm  was 
in  Hosea's  eyes  not  more  hopeful.     The  dynasty  of  Jehu, 
still  great  and  powerful  when  the  prophet's  labours  began, 
is  itself  an  incorporation  of  national  sin.     Founded  on  the 
bloodshed  of  Jezreel,  it  must  fall  by  God's  vengeance,  and 
the  state  shall  fall  with  it  (i.  4,  iii.  4).     This  sentence 
stands  at  the  head  of  Hosea's  predictions,  and  throughout 
tho  book  the  civil  coustitution  of  Ephraim  is  represented 
as  equally  lawless  and  godless  with  the  corrupt  religious 
establishment.     The  anarchy  that  followed  on  the  murder 
of   Zachariah   appears   to   the    prophet   as   the    natural 
decadence  of  a  realm  not  founded  on  divine  ordinance. 
The  nation  had  rejected  Jehovah,  the  only  helper.     And 
now  the  avenging  Assyrian  is  at  hand.     Samaria's  king 
shall  pass  away  as  foam  on  the  water.     Fortress  and  city 
shall  fall  before  tho  ruthless  invader,  who  spares  neither 
age  nor  sex,  and  thistles  shall  cover  the  desolate  altars  of 
Ephraim.     But  the  ultimate  theme  of  all  prophecy  is  noj 
judgment  but  redeeming  love,  and  the  deepest  thought  of 
every  Hebrew  seer  is  the  sovereignty  of  Jehovah's  grace  in 
Israel's  sin.     Hosea  could  discern  no  faithful  remnant  in 
Ephraim,  yet  Ejihraim  in  all  his  corruption  is  the  son  of 
Jehovah,  a  child   nurtured    with   tender   love,   a   chosen 
people,  whoso  past  history  declares  in  every  episode  the 
watchful  and  patient  affection  of  his  father.     And  that 
father  is  God  and  not  man,  the  Holy  One  who  will  not 
and  cannot  sacrifice  His  love  even  to  the  justest  indignation 
(chap.  xi.).     To  the   prophet   who  knows    this  love   of 
Jehovah,  who  has  learned  to  understand  it  in  the  like 
experience  of  his  own  life,  the  very  ruin  of  tho  state  of 
Israel  is  a  step  iu  the  loving  guidance  which  makes  the 
valley  of  trouble  a  door  of  hope  (ii.  15),  and  the  wUderues.i 
of  tribulation  as  full  of  promise  as  the  desert  road  from 
Egypt  to  Canaan  was  to  Israel  of  old.     Of  the  manner  ot 
Israel's  repentance  and  conversion  Hosea  presents  no  clear 
image,  nay,  it  is  plain  that  on  this  point  ho  had  nothing 
to  tell.     The  certainty  that  the  people  will  at  length  return 
and  seek  Jehovah  (heir  God  and  David  their  king  rests, 
not  on  any  germ  of  better  things  in   fsrael,  but  on  the 
invincible  supremacy  of  Jehovah's  love.     And  so  the  two 
sides  of  his  prophetic  declaration,  the  passionate  denuncia- 
tion of  Israel's  sin  and  folly,  and  the  not  lesis  passionate 
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tAiderness  with  which  he  doecnbes  the  final  victory  of 
divine  love,  are  united  by  no  logical  bond.  The  unity  is 
one  of  feeling  only,  and  the  sob  of  anguish  in  which  many 
of  his  appeals  to  a  heedless  people  seem  to  end,  turns  once 
and  again  with  sudden  revulsion  into  the  clear  accents  of 
evangelical  promise,  which  in  the  closing  chapter  swell 
forth  in  pure  and  strong  cadence  out  of  a  lieart  that  has 
found  its  rest  with  God  fioai  all  the  troubles  of  a  stormy 
life. 

TradUima  ahout  Uosea. — beiSri,  tlio  proplict's  father,  is  identifieil 
by  the  Rabbins  with  Bcerah  (I  Chron.  v.  6),  a  Rculcnito  princo 
carried  captive  by  TiglatU  Pileser.  This  view  is  already  expressed 
by  Jerome,  Quasi,  iit  Paralip.,  and  doubtless  underlies  the  state- 
ment of  the  Targum  t4  Chronicles  that  Bccrah  was  a  prophi>t.  For 
it  is  a  Jewish  maxim  that  when  a  prophet's  father  is  named,  he  too 
was  a  prophet,  and  accordingly  a  tradition  of  R.  Simon  raahcs 
Isa.  viii.  19,  20  a  prophecy  of  Bc6ri  (Ivimehi  in  loc;  Leviticus 
Rabba,  par.  15).  According  to  the  usual  Christian  tradition,  how- 
ever, Hosea  was  of  the  tribe  of  Issachar,  and  from  an  unhnown  town, 
Belemoth  or  Belomon  (pseudo-Epiphanius,  pseudo-Dorotheus, 
Ephrem  Syr.,  ii.  234  ;  Chron.  Fascli.,  Bonn  ed.,  i.  276).  As  the 
tradition  adds  that  ho  died  there,  and  was  buried  in  peace,  the 
source  of  the  story  lies  probably  in  some  holy  place  ehown  as  his 
grave.  There  are  other  traditions  as  to  the  burijl-placa  of  Ilosea. 
A  Jewish  legend  in  tho  Sltalshcht  haqqabala  (Carpzov,  hitrod.^ 
pt  iii.  ch.  vii.  §  3)  tells  that  he  died  in  captivity  at  Babylon,  and 
was  canied  to  Upper  Galileo,  and  buried  at  DOS,  th.at  is,  Safcd 
(Neubaaer,  Qcog.  du,  Talmud,  p.  227);  and  the  '.rabs  show  the 
grave  of  Neby  'Osha,  east  of  tlie  Jordan,  near  Es-Salt  (Biideter's 
Palestine,  p.  337 ;  Burckhardt's  Syria,  p.  353). 

Literature.— 01  the  older  comraontaries  on  Hosea  which  havo 
been  fully  catalogued  by  RosenmiiUer  in  his  Scholia,  it  is  sufficient 
to  name,  as  books  still  practically  useful,  Le  Mercier's  Latin  anno- 
tations, embodying  a  translation  of  the  chief  rabbinical  expositions, 
and  the  English  commentary  of  E.  Pococke,  Oxford,  1685,  which 
is  not  surpassed  in  learning  and  judgment  by  any  subsequent  work. 
Among  recent  expositions  the  most  important  are  those  in  Ewald's 
Prophetcn,  Bd.  L  (2d  ed.,  Gottingen,  1867;  Eng.  trans.,  London, 
1876);  Hitzig's  Klcine  Prophetcn  (3d  ed. ,  Leipsic,  1863);  Keil's 
Kleine  Prophetcn  (Leipsic,  1806;  Eng.  trans.,  Edinburgh,  1868); 
Pusey's  Minor  Prophets,  London,  1860  ;  Reuss's  Bible,  part  ii. 
(Paris,  1876)  ;  the  Spcal-cr's  Coviincntary,  vol.  vi.  (by  Huxtable, 
London,  1876)  ;  Heilprin's  Historical  Poetry,  vol  ii.  (New  York, 
1880);  and  the  separate  publications  of  Simson  (Hamburg  and 
Gotha,  1851),  Wunsche  (Leipsic,  1868),  and  Nowack  (Berlin,  1880). 
The  last  gives  a  list  of  recent  Contineutal  commentaries  and  mono- 
graphs, to  which  may  be  added  Houtsma's  "  Bijdrago  "  (Thcol. 
Tijdsck.,  1875,  p.  65  sq.).  The  English  commentary  of  AVillii^ms 
(London,  186C)  is  of  little  importance  ;  Schmoller's  commentary 
in  Lange's  Bibehoerk  (1872 ;  Eng.  trans. ,  1874)  is  adapted  for  homi- 
letical  purposes.  The  theology  of  Ilosca  is  ably  discussed  by  Duhm, 
Theol.  dcr  Prophetcn  (Bonn,  1875),  with  which  an  essay  by  Smeud 
{Stud.  u.  Krit.,  1876)  may  be  advantageously  compared. 

Tcits  and  Versions. — The  best  edition  of  the  JIassoretic  text  is 
that  with  notes  by  S.  Baer  (Leipsic,  1878).  From  tho  great  fac- 
simile of  the  Codex  Babylonicus  Pc/ropoUtanus  Hosea  and  Joel 
have  been  separately  published  (St  Petersburg,  1875).  The  most 
recent  helps  to  the  use  of  the  VSS.  are  Nestle's  appendix  to  the 
6th  edition  of  TischendorPs  Septuagint  (Leipsic,  1880),  Lagarde's 
edition  of  the  Targum  from  the  Cod.  Bcuch.  (Leipsie,  1872), 
Ceriani's  facsimile  editions  of  the  great  Ambrosian  5ISS.  of  the 
Syro-Hexaplar  (Milan,  1874)  and  Peshito  (Pars  iii.,  Jlilan,  1879), 
and  Field's  Hexapla  (vol.  ii.  1870).  An  Arabic  version  directly 
translated  from  the  Hebrew  was  published  by  Schtoetcr  from  a 
Bodleian  codex  in  Merx's  Archiv,  1869.  A  convenient  and  acces- 
sible edition  of  the  Hebrew  text  of  Hosea,  with  Targum  and  Rab- 
binical commentaries,  is  H.  v.  d.  Hardt's  reprint  (Gcttingen,  1776) 
of  R.  Stephen's  Paris  text  of  1566.  (W.  R.  S. ) 

HOSHANGABAD,  a  British  district  in  the  chief  com- 
missionership  of  the  Central  Provinces  of  India,  lying  be- 
tween 21°  40'  and  22°  59'  N.  lat.  and  between  7G°  38'  30" 
and  78°  45'  30"  E.  long.  It  is  bounded  N.  by  the  NarladA 
(Nerbudda),  which  separates  it  from  tho  territories  of 
IJhopAl,  Sindhia,  and  Holkar ;  E.  by  tho  Duilhi  river, 
dividing  it  from  Narsinghpur  district;  S.  by  tlip  districts  of 
Western  Berar,  Betiil,  and  Chhindwdra  ;  and  W.  by  Nim.^r. 
Hoshangiibdd  may  bo  described  as  a  valley  of  varying 
breadth,  extending  for  150  miles  between  the  Nerbudda  and 
the  SAtpura  mountains.  The  soil  consists  chiefly  of  black 
basaltic  alluvium,  often  more  than  20  feet  deep ;  but  along 
the  banks  of  the  Nerbudda  the  fertility  of  the  land  compen- 


sates for  tho  taraeness  of  the  scenery.     Towards  the  west, 

low  stony  hills  and  broken  ridges  cut  up  the  level  ground, 

while  the  Vindhyfts  and   the  SAtpuras  throw  out  jutting 

spurs  and  ranges.     In    this  wilder   country  considerable 

regions  are  covered  with  jungle.     On  tho  south  the  lofty 

range  which  shuts  in  the  valley  is  remarkable  in  mountain 

scencrj',    surpassing    iu    its    picturesque   irregularity    the 

Vindhydn  chain  in  the  north.     Many  streams  take  thcii 

rise  amid  its  precipices,  tlien,  winding  through  deep  glens, 

How  across  the  plain  between  sandy  banks  covered  with  low 

'  jungle,  till  they  swell  the  waters  of  the  mighty  Nerbudda. 

]  None  of  the   streams  are  of  any  importance   except  the 

I  Taw.-l,  which  is  Interesting  to  the  geologist  on  account  of 

I  the  many  minerals  to  bo  foiuid  along  its   course.     The 

boundary  rivers,  the  Nerbudda  and  Tapti,  are  the  only  con- 

sider.tble  waters  in  HoshangAb.'id.     At  Ch;irwd  a  dense  low 

jungle  extends  over  a  largo  region,  but  by  far  the  finest 

timber  is  found  at  Bori  and  Denwa. 

Iho  census  of  1877  showed  a  population  of  463,625  (Europeans, 
86;  Eurasians,  10;  aboriginal  tribes,  89,029;  Hindus,  364,679; 
Jlaliometans,  21,705;  Bmidhists  and  Jains,  1132).  There  are 
only  four  towiis  witli  a  population  exceeding  6000,  viz.,  Hoshan- 
gib.idy  11,613;  Harda,  9170;  Seoni,  7579;  and  Sohagpur,  7552. 
The  total  revenue  in  1876-77  was  £69,842;  the  total  cost  of 
olficials  and  police,  £14,733.  There  were  11  civil  and  revenue 
judges,  and  22  magistrates.  The  number  of  police  was  682.  There 
were  94  Government  schools,  attended  by  4024  pupils. 

Of  the  total  area  of  4376  square  miles  only  1442  are  culti- 
vated, and  of  the  portion  lying  waste  C;5  axe  returned  as  culti- 
vable ;  2455  acres  are  irrigated  entirely  by  private  entei-prise. 
Wheat  forms  the  staple  crop  of  the  district ;  the  other  jiroducts  are 
inferior  grains,  cotton,  and  sugar-cane.  Hoshangabad  does  a  con- 
siderable export  trade  in  agricultural  produce,  receiving  iu  return 
English  piece-goods,  spices,  cocoa-nuts,  salt,  and  sugar.  The  extent 
of  made  roads  in  Hoshang.'ibad  is  returned  at  498  miles.  The 
Great  Indian  Peninsula  Railway  intersects  the  whole  district  from 
east  to  west,  with  stations  at  the  principal  towns.  Besides  roads 
and  railway,  the  Nerbudda,  with  its  tributaries,  supplies  means  of 
communication  by  water  for  160  miles  during  part  of  the  year.  Tho 
district  is  generally  free  from  violent  alterualions  of  temperature, 
hot  winds  are  rare,  and  the  nights  during  the  sultry  weather  and 
rains  are  alw.ays  cool.  Tho  rainfall  is  exceedingly  variable,  ranging 
between  the  limits  of  40  and  60  inches  for  the  year.  The  prevailing 
diseases  are  fevers  and  bowel  complaints.  In  1876  five  charitable 
disi)ens,-irie3  afforded  medical  relief  to  18,206  in-door  and  out-door 
patients. 

History. — Little  is  known  of  the  history  of  Hoshangabad  prior  t* 
the  Marhatta  invasion.  "When  the  Mughal  troops  occupied  Handid, 
the  eastern  part  of  the  district  inhabited  by  Gonds,  who  still  retain 
their  possession,  maintained  a  rude  independence.  About  1720 
Dost  Muhammad,  the  founder  of  the  Bhopal  family,  captured  the 
town  of  Hoshangabad,  and  annexed  a  considerable  territory  with 
it.  In  1750  Raja  Ragluiji  IMionsld  of  Kagpur  reduced  the  country 
cast  of  Handid  and  soutli  of  the  Nerbudda,  except  the  portion  held 
by  Bhopal.  In  1795  tho  rival  dynasties  of  Bhopal  and  Ndgpur 
came  into  conllict,  and  tho  town  and  fort  of  Hoshangdbdd  were 
captured  by  the  N.-igpur  forces.  In  1802  the  Bhopdls  retrieved 
their  loss.  The  Ndgpur  army  again  besieged  the  fort,  b\it  failed  in 
their  attack,  and  contented  themselves  with  burning  the  town.  Iu 
1805  Hoshangabad  was  again  assailed  by  a  Ndgpur  force,  and  the 
Bhopals,  finding  their  communications  with  Bliopal  cut  off,  sur- 
rendered. Overcome  by  these  disasters,  the  Bho|>dIs  called  in  the 
Pindhdris  to  their  help,   and  till  they  were  finally  extirpated  in 

1817  the  whole  of  this  fertile  region  became  a  prey  to  ravage  and 
massacre.  Under  the  order  which  the  British  Government  has 
restored,  the  prosperity  of  tlio  country  is  gradually  returning.     In 

1818  that  part  of  the  district  held  by  Nagpur  was  ceded  under  an 
agreement.  In  1844  the  region  of  Harda  Handid  was  m.ade  over  by 
Sindhid  in  part  payment  of  the  Gwalior  contingent,  and  by  the 
treaty  of  1800  became  British  territory. 

UosiiANG.^B.vD,  the  headquarters  town  of  the  above 
district,  22°  40'  30'  N.  lat.,  77°  46'  E.  long.,  is  situated 
on  tho  south  side  of  the  Nerbudda.  Population  (1877) 
11,013.  It  is  supposed  to  have  been  founded  by  Hoshang 
Bhdh,  tho  second  of  the  Ghorl  kings  of  MdlwA;  but  it 
remained  nn  insignificant  place  till  tho  BhupAl  conquest 
about  1720,  when  a  massive  stone  fort  was  constructed, 
with  its  base  on  the  river,  commanding  the  Bhopal  road. 
It  sustained  several  sieges,  and  passed  alternately  into  the 
hands  of  tho  Bhopdl  and  NAgpur  troops.     From  1818)1 
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has  been  the  residence  of  the  chief  British  ofiGcials  in  charge 
of  the  district.  A  church  hua  been  built,  and  a  firet-ckss- 
jail  constructed.  The  town  has  a  dispensary  and  school- 
houses.  It  J3  the  chief  seat  of  the  English  piece-goods 
trade  of  the  district,  aud  has  a  bri-slt.  trade  in  cotton,  grain, 
and  bills  of  exchange. 

HOSIERY.  Under  this  name  Is  embraced  a  wide  range 
of  manufactured  textiles,  which  are  classed  together  more 
on  account  of  their  manner  of  fabrication  than  from  simi- 
larity of  application  or  use.  The  term,  as  is  quite 
obvious,  has  its  origin  in  hose  or  stockings ;  but  although 
stockings  couthiue  to  be  one  of  the  staples  of  hosiery, 
that  department  is  only  one  of  a  very  numerous  and 
diversified  range  of  applications  of  the  entire  industrj-, 
it  having  been  oBieially  stated  that  not  fewer  than  5000 
distinct  articles  are  made  in  the  trade.  All  kinds  of  hosiery 
proper  are  made  by  the  process  of  knitting,  and  the  industry 
has  principally  to  deal  with  the  fabrication  of  knitted  under- 
clothing. 

The  art  of  knitting  is  the  youngest  of  all  the  important 
textile  manufactures,  and,  compared  with  the  others,  its 
origin  is  quite  modern.  No  certain  allusion  to  the  art 
occurs  before  the  beginning  of  the  15th  century.  In  an 
Act  of  Parliament  of  Henry  VII.  (1488)  knitted  woollen 
caps  are  mentionc'd.  It  is  supposed  tliat  the  art  was  first 
practised  in  Scotland,  and  thence  carried  into  England,  and 
that  caps  were  mads  by  knitting  for  some  period  before 
the  more  difficult  feat  of  stocking-making  was  attempted. 
In  an  Act  of  Edward  VI.  (1553)  "knitte  hose,  knitte 
peticotes,  knitte  gloves,  and  knitte  slievcs  "  are  enumerated, 
and  the  trade  of  hosiers  is,  among  others,  included  in  an 
Act  dated  1563.  Spanish  silk  stockings  were  worn  on  rare 
occasions  by  Heniy  VIII.,  and  the  same  much-prized 
articles  are  also  mentioned  in  connexion  with  the  wardrobe 
of  Edward  VI. 

The  peculiarity  of  knitting  consists  in  the  use  of  a  single 
thread  for  the  entire  texture,  and  in  the  formation  therewith 
of  a  singularly  elastic  yet  strong  and  firm  looped  web. 

The  process  of  Land-knitting  is  universally  known,  aud 
the  endless  details  of  fancy  stitches  and  loops  whereby 
ornamented  work  caiv  be  produced  do  not  came  within 
the  scope  of  hosiery  proper.  While  a  vast  quantity 
of  the  best  and  most  comfortable  hosiery  is  made  with 
implements  so  simple  and  inexpensive  as  four  knitting 
wires  or  needles,  the  manufacturing  industry  is  carried  on 
with  machinery  of  unsurpassed  ingenuity  and  complexity. 
Moreover,  domestic  knitting  machines,  mostly  of  American 
origin,  have  of  late  years  been  introduced,  aud,  although 
these  can  never  be  expected  to  attain  the  popular  favour 
of  the  sewing-machine,  yet  they  have  been  widely  adopted. 

In  the  year  1589  the  stocking-frame,  the  machine  which 
mectanically  produces  the  looped  stitch  in  hosiery,  was 
inventedbythe 
Rev.  William 
Lee,  a  graduate 
of  Cambridge, 
and  native  of 
Woodborough, 
near  Notting- 
ham. The  fun- 
damental prin- 
ciple of  the  apparatus  consists  in  the  substitution  of  a  sepa- 
rate hooked  or  barbed  needle  for  the  support  and  working 
of  each  loop,  in  place  of  the  system  whereby  an  indefinite 
number  of  loops  are  skewered  on  one  or  more  wires  or 
needles.  The  method  on  which  the  machine  is  worked  will 
be  easily  comprehended  by  aid  of  the  accompanying  diagram 
(fig.  1),  which  represents  a  few  of  Lee's  peculiar  barbed 
needles  from  a  frame  with  yarn  in  process  of  knitting.  At 
R  is  seen  n  thread  of  yam  passed  over  the  needle  stalks 
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and  within  the   terminal  hooks.     Tlie  yarn,  it  will  be  ob- 
served, is  waved  or  depressed  between  each  pair  of  needles, 
whereby  sufficient  yarn  is  secured  to  form  the  separate 
loops  of  uniform  si;^,  and  thus  produce  a  regular  equal 
fabric.   The  waving  or  depression  of  the  yarn  is  produced  by 
allowing  thiu  plates  of  shaped  metal  termed  sinkers  to  fall 
between  each  pair  of  needles  after  the  yarn  has  been  thrown 
across  the  whole  range,  and  these  sinkers,  according  to  their 
depth  of  fall,  carry  down  material  for  a  large  or  small  loop 
as  the  case  may  be.     The  elastic  points  of  the  needle-hooks 
are  next  pressed  into  a  groove  in  the  stem  by  means  of  a 
presser  bar  which  acts  on  the  whole  row  of  barbs,  and  thus 
a  range  of  temporarily  closed  metallic  hooks  is  formed, 
through  which  the  waved  yarn  is  threaded.     Over  these 
hooks  the  loops  of  the  already  formed  web  SS  have  only 
to  be  drawn  to  form  with  the  material  R  a  new  series  of 
loops ;  the  pressure  is  then  relieved,  and  now  R  forms  a 
new  row  in  the  work  iu  place  of  S,  and  the  operation  ia 
ready  to  be  repeated  for  a  succeeding  row.     It  is  not 
necessary  here  to  enter  into  a  description  of  the  various 
mechanical  devices  by  which  Leo  perfected  the  complex 
movements  of  his  stocking-frame.     It  is  sufficient  to  say 
that  BO  perfectly  did  he  succeed  in  his  adaptations  that  to 
this  day  the  essential  features  of  his  machine  continue 
in  use  for  the  class  of  work   to  which  he  applied   it. 
At  fiist  Lee  was  only  able  to  work  a  flat  even  web,  which 
when  joincdat  the  selvages  made  an  unshapen  cylinder ;  but 
he  soon  learned  to  shape  the  work  at  pleasure  by  removing 
loops  from  time  to  time  from  the  outer  edges  of  the  web 
for  narrowing  or  taking  in,  and  to  reverse  that  process  for 
widening  or  letting  out. 

Neither  Lee  nor  any  of  his  relatives  during  their  lifetime 
reaped  an  adequate  reward  for  the  great  boon  he  conferred 
on  mankind.  His  stocking-frame  came  gradually  into 
extensive  use,  and  an  important  industry  was  thereby 
I  rested.  No  improvement  of  essential  conseouence  was 
effected  on  the  apparatus  till  in  1758  Mr  JedeSiah  Strutt, 
originally  a  Derbyshire  farmer,  adapted  it  to  the  production 
of  ribbed  work.  Mr  Strutt's  invention  consisted  of  an 
addition  to  the  original  frame,  which  could  be  brought  into 
use  or  not  according  as  plain  or  ribbed  work  was  desired. 
The  addition  consisted  of  a  set  of  ribbing-needles  placed  at 
right  angles  to  Lee's  plain  needles,  and  at  the  intervals 
required  for  producing  ribbed  courses.  On  the  completion 
of  a  row  of  plain  loops,  the  rib  needles  are  raised ;  at  their 
respective  intervals  they  lay  hold  of  the  last-formed  loop, 
and,  bringing  that  through  the  loop  which  was  on  the  rib- 
needle  itaelf  before,  they  give  an  additional  or  double  loop- 
ing or  twisting,  which  reverses  the  line  of  chaining,  and 
produces  the  ribbed  appearance  characteristic  of  this  variety 
of  work.  For  his  invention  Strutt  in  conjunction  with  his 
brother-in-law  Woollett,"  a  hosier,  secured  a  patent,  and 
they  commenced  the  manufacture  at  Derby,  where  their 
"  Derby-ribs  "  became  exceedingly  popular.  The  idea  oi 
adding  parts  to  the  plain  frame  of  Lee,  thus  originated  by 
Strutt,  became  the  fertile  source  of  a  great  number  of  the 
later  adaptations  and  modifications  of  the  apparatus. 
Strutt's  invention  was  the  starting-point  of  a  great  and 
most  honourable  business  in  the  hands  of  himself  and  his 
family,  and  the  elevation  of  his  grandson.  Lord  Belper,  to 
the  peerage  was  a  direct  tribute  to  the  industrial  mteresU 
of  the  nation. 

Down  till  almost  the  middle  of  this  century  only  a  flat 
web  could  be  knitted  in  the  machines  in  use,  and  for  the 
finishing  of  stockings,  A-c.,  it  was  necessairy  to  seam  up  the 
selvages  of  web  shaped  on  the  frame  (fashioned  work)  or 
to  cut  and  seam  them  from  even  web  (cut  work).  The 
introduction  of  any  device  by  which  seamless  garments 
could  be  fabricated  was  obviously  a  great  desideratum,  and 
it  id  a  singular  fact  that  a  machine  capable  of  doing  that 
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in  o  perfect  mauner  should  have  been  pat°nted  in  181G, 
while  it  was  not  seen  in  actual  use  in  Nottingliam,  the 
capital  of  the  hosiery  trade,  till  184D.  The  inventor  of 
the  round  stocking-frame  was  no  other  than  Sir  Marc  I. 
Brunei,  who  in  181G  patented  his  machine  under  the  name 
of  the  Tricoteur.  In  Brunei's  apparatus  the  needles  are 
fixed  on  the  rim  of  a  rotating  wheel.  The  yarn  is  delivered, 
the  loopa  formed,  the  beards  of  the  needles  pressed  dow-n, 
and  all  the  other  operations  performed  by  means  of  a  series 
of  arms  and  wheels  which  act  on  the  circumference  of  the 
ring  or  circle  of  needles.  As  the  working  of  such  a  machine 
is  continuous,  and  as  several  sets  of  wheels  and  arms  may 
work  simultaneously  around  a  ring  of  sufficient  diameter, 
Brunei's  machine  was  really  capable  of  doing  work  with 
very  great  rapidity.  Ho  appears  not,  however,  to  have 
regarded  his  invention  as  worthy  of  being  pushed  into 
'no°tice,  and  it  was  not  till  1845  that  in  an  improved  form 
it  was  brought  forward  as  an  original  invention  by  Ih 
Peter  Clausssn,  who,  however,  reaped  no  profit  from  his 
undoubted  iugcnuily  and  merit. 

Another  improvement  of  very  great  importance  in  the 
hosiery  trade  was  effected  through  the  invention  of  the 
tumbler  needle,  patented  by  Mr  M.  Townsend  in  1858. 
The  tumbler  needle  (fig.  .2)  consists  of  a  stem  some- 
what bulged  near  the  point.  The  bulged  part  contains 
a  groove  in  which  there  is  hinged  a  short  pin.  The  pin  is 
80  placed  that,  when  turned  to  the  hooked  or  curved  point, 
its  own  point  falls  into  a  spoon-like  indent, 
thus  forming  a  smooth  metal  loop.  When 
reversed  tlie  pin  falls  into  the  groove  of 
the  stem,  making  a  smooth  stalk.  In  this 
way,  as  will  be  clear  from  the  figure, 
when  the  yarn  is  caught  in  the  curved 
point  of  the  needles,  the  already  formed 
loops  in  being  brought  forward  to  pass 
off  the  needles  carry  forward  the  hinged 
pin  and  close  the  steel  loop,  over  which 
they  pass  quite  smoothly.  The  newly- 
forni?d  loop  then  pushes  over  the  tumbler 
pin  into  its  groove,  and  the  hook  is  once 
more  ready  to  seiz3  the  yarn  as  it  passes 
along.  The  tumbler  needle  and  the  revolving  frame  to- 
gether form  tlie  basis  of  the  various  domestic  machines 
which  are  now  in  the  market.  In  machines  in  which  the 
tumbler  needle  is  adopted  the  needles  themselves  move  in 
grooves,  each  being  carried  forward  in  succession  as  the 
feed  of  yarn  comes  opposite  its  position. 

The  varieties  of  frame  now  in  use  are  embraced  under 
narrow  hand-machines,  wide  liand-machines,  power  rofary- 
fr..:iics,  and  power  round-frames,  the  first  two  being  exclu- 
sivoly  used  in  the  houses  of  the  operatives,  while  the  latter 
arc  factory  machines  driven  by  steam.  "It  will  be  an 
explanation  of  some  interest,"  says  the  late  Mr  Felkln,  in 
a  paper  before  tlie  British  Association  (N'ottingham  meeting, 
1800),  "to  those  wlio  are  strangers  to  the  process  of 
tliese  trades,  to  state  that  the  hand-knitter  of  a  stocking, 
if  assiduous  and  clever,  will  knit  100  loops  a  minute,  and 
that  Lee  on  his  first  machine  made  1000  of  worsted,  and 
on  his  second  1500  loops  of  silk  per  minute.  The  visitor 
may  now  see  on  the  ro'iid  frame,  patented  by  Brunei  in 
1816,  but  sinco  modified  and  improved,  without  any  effort 
but  to  supply  yarn,  250,000  loops  of  the  finest  textures 
made,'  in  various  colours,  per  minute,  with  safety, — an 
advance  oE  2500-fold  upon  the  hand-knitter." 

The  principle  centre  of  the  hosiery  trade  of  the  United 
Kingdom  is  Nottingham  town  and  county  ;  and  in  Leicester- 
shire and  Derbyshire  the  industry  is  also  of  importance. 
It  was  computed  by  Mr  Felkin  that  the  English  hosiery 
ytrade  gave  employment  in  1866  to  about  150,000  persons, 
of  whom  about  100,000  were  occupied  in  the  preliminary 
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and  finishing  nperations  of  winding,  cutting,  mending,' 
seaming,  ic.  At  that  time  the  industry  was  largely 
domestic,  frames  being  hired  out  to  operatives;  but  tlio 
trade  tends  steadily  towr.rJs  factories.  According  to  a  par-^ 
liamentary  retura  issued  3lst  July  ]'*70,  there  «erc  in  the 
United  Kingdcn  186  hosiery  factories,  giving  cinploymeut 
to  14,092  persons,  G683  males  and  8300  females.  Of 
these,  175  factories  were  in  England,  10  in  Scotland,  nud 
1  in  Ireland ;  and  centred  in  Xottinghani,  Leicester,  Lincoln.' 
Rutland,  and  Derbyshire  there  were  173  of  tho  establish- 
ments employing  13,680  of  the  operatives,  The  exports  in' 
1878.  which  of  course  represent  only  a  small  proportion  of 
the  total  output,  amounted  in  value  to  £860,318.  In  the 
United  States  the  industry  is  conducted  on  a  manufacburing 
scale  in  New  York  State,  Massachusetts,  New  Hampshire, 
Rhode  Island,  Ycnnont,  Connecticut,  and  Maine  ;  besides 
which  family  machines  are  extensively  employed  in  that 
country.  In  Saxony  also  the  trade  is  an  important  in- 
dustrial feature,  and  there  its  development  has  been  strik- 
ingly rapid.  Throughout  France,  Spain,  and  Italy  there 
are  numerous  frames  at  work,  and  indeed  the  trade  niay.be 
regarded  as  in  some  degree  commensurate  with  civilized 
industrial  communities.  (j.  V\.) 

HOSIUS,  or  Osius,  bishop  of  Cordova,  the  friend  of 
Athanasius,  and  the  favourite  of  Constantine,  was  born 
about  256  A.D.,most  probably  at  Cordova,  altliough  from 
a  passage  in  Zosimus  it  has  sometimes  been  conjectured 
that  he  was  believed  by  that  writer  to  be  a  native  ofEgypt. 
Elected  to  the  see  of  Cordova  before  the  end  of  the  3d 
century,  he  narrowly  escaped  martyrdom  in  the  persecution 
of  Maximian  (303-305)  ;  in  305  or  306  he  attended  the 
council  of  Illiberis  or  Elvira,  his  name  appearing  second  in 
the  list  of  those  present ;  and  in  313  we  find  him  already 
at  the  court  of  Constantine,  he  being  expressly  mentioned 
by  name  in  a  constitution  directed  by  the  emperor  to 
Caecilianus  of  Carthage  in  that  year.  In  323  he  was  the 
bearer  and  not  impossibly  the  writer  of  Constantipe'&  letter 
to  bishop  Alexander  of  Alexandria  and  Arius  his  deacon, 
designed  to  promote  the  cause  of  peace  ;  and,  on  tho  failure 
of  the  negotiations  in  Egypt,  it  was  doubtless  with  the 
active  concurrence  of  Hosius  that  the  council  of  Nice  was 
convened.  Ho  certainly  took  part  in  its  proceedings ; 
according  to  some  Roman  Catholic  writers  he  presided, 
and  did  so  as  representing  the  bishop  of  Rome,  but  both 
these  statements  are  made  on  totally  inadequate  grounds. 
Equally  doubtful  is  the  assertion  that  he  was  the  principal 
author  of  the  Nicene  creed  ;  but  manifestly  he  powerfully 
influenced  the  judgment  of  tlio  emperor  in  favour  of  tli'e 
orthodox  party.  After  a  period  of  retirement  in  his 
diocese,  Hosius  presided  in  347  at  the  fruitless  synod  of 
Sardica,  which  showed  itself  so  hostile  to  Arianism  ;  and 
afterwards  he  spoke  and  wrote  in  favour  of  Athanasius  in 
such  a  way  as  to  bring  upon  himself  a  sentence  of  banish- 
ment to  Sirmium  (355).  From  his  exile  ho  wrote  to 
Coiistantius  II.  his  only  extant  composition,  a  letter  not 
unjustly  characterized  by  Tillcmont  as  displaying  gravity, 
dignity,  gentleness,  wisdom,  generosity,  and  in  fact  all  the 
qualities  of  a  great  soul  and  a  great  bishop.  .Subjected  to 
continual  pressure,  the  old  man,  who  was  approaching,  if 
he  hod  not  already  passed,  his  hundredth  year,  was  weak 
enough  to  sign  the  Arian  formula  adopted  by  the  second 
synod  of  Sirmium  in  357.  Shortly  afterwards  ho  was 
permitted  to  return  to  his  diocese,  where  he  died  in  359. 
Apart  from  some  human  touches  of  worldliness  and  latterly 
of  weakness,  Hosius  was  a  consistent  and  creditable  as  well 
as  prominent  defender  of  orthodoxy,  and  as  such  he  is 
recognized  even  by  those  who  most  bitterly  resent  his 
apostasy. 

See  Tillcmont,  .Vemoircs,  vol.  vii.  300-321  (1700),  andHefele, 
Couciliengcscliichte,  vol.  i.  / 
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HOSPITAL  is  derived  frortj  the  Latin  kospitalis  (adj.), 
and  this  again  froDi  the  noun  kospes,  a  host  or  guest. 
The  place  in  which  a  guest  was  received  was  in  Latin 
hospitiurn  (hence  the  French,  hospice),  but  in  course  of 
time  the  adjective  became  used  as  a  noun,  and  the  words 
hospilalii,  hospitale,  and  hospilalia  were  adopted  in  the 
same  sense  as  hospitiurn,  by  dropping  the  nouns  domus, 
cubieulum,  or  aibicula.  In  this  sense  Vitruvius  uses 
hospilalia  to  mean  the  chambers  where  guests  were 
received.  The  English  word  hospital  (often  reduced  to 
spital)  comes  from  the  old  French  hospital,  now  hipital,  of 
which  LittriS  says  that  it  was  remade  from  the  Latin  many 
centuries  ago,  although  originally  hospitalis  had  given  rise 
quite  regularly  to  hostel,  now  hotel.  The  three  words,  kipital, 
hospice,  and  ti6tel,  although  from  the  same  source,  are  used 
now  in  very  different  meanings,  the  first  being  usually  re- 
stricted to  establishments  for  temporary  occupation  by  the 
sick  and  hurt,  for  the  purposes  of  medical  and  surgical 
treatment ;  the  second  (hospice)  to  places  for  permanent 
occupation  by  the  poor,  the  infirm,  the  incurable,  or  the  in- 
sane ;  -and  the  last  {JiCtel)  to  dwellings,  either  public  or 
private,  for  ordinary  occupation. .  To  the  last,  however, 
there  is  one  exception,  viz.,  when  the  term  hutel-Dieu  (that 
is,  hotel  de  Dieu)  is  applied  to  the  chief  hospital  or  infirm- 
ary of  a  town  or  city.  In  English  we  have  no  equivalent 
to  hospice,  so  that  the  word  hospital  has  been,  and  is  still, 
used  in  the  double  sense,  viz.,  as  a  place  for  medical  treat- 
ment, and  also  as  a  retreat  or  almshouse  for  the  poor  the 
infirm,  kc  On  the  other  hand  the  word  infirmary,  which 
originally  meant  a  place  or  room  set  apart  in  an  establish- 
ment (such  as  a  monastery)  for  the  reception  of  the  sick 
members,  and  also  for  those  who  were  through  age  or  infir- 
mity incapacitated  from  work,  ia  not  infrequently  employed 
in  the  same  sense  as  hospital,  namely,  as  a  separate  estab- 
lishment for  the  treatment  of  the  sick. 

Although  in  ancient  times  there  may  have  been  places 
for  the  reception  of  strangers  and  travellers,  it  seems  at 
least  doubtful  if  there  was  anything  of  the  nature  of  a 
charitable  institution  for  the  reception  of  the  sick,  such 
as  existed  after  the  introduction  of  Christianity.  The 
Bethesda  of  Scripture  (Aramaic,  from  n'3,  a  house,  and 
"^PO,  charity)  was  probably  no  more  than  a  collection 
of  mere  sheds  boilt  round  the  pool  to  whose  waters 
miraculous  healiug  powers  were  attributed.  Among  the 
Greeks  there  seems  little  evidence  of  the  existence  of  estab- 
lishments for  the  sick  ;  ^cvuiv,  described  by  Plato  as  a 
place  of  shelter  for  travellers,  is  also  explained  as  a  voo-o- 
Koitfiov,  or  hospitil,  by  Suidas  ;  but  that  lexicographer  is  a 
late  writer  (lOtli  or  11th  century  a.d.),  and  the  word  voo-o- 
Ko/jiciov  itself  does  not  appear  to  be  earlier  in  use  than 
the  4th  century  a.d.  The  word  is  used  by  St  Jerome  in 
the  4th  century,  and  in  the  XJode  of  Justinian  in  the 
6th,  from  which  it  is  possible  Suidas  may  have  got  his 
definition,  although  itvoSoxeiov  is  distinctly  used  by  Jus- 
tinian as  a  shelter  for  travellers,  as  indeed  its  name  implies. 
Even  for  sick  and  wounded  soldiers  but  little  provision 
soems  to  have  been  made,  although  we  do  not  know  much  of 
the  valetudiiiarium,  which  appears  to  have  existed  in  a 
Roman  camp.  That  the  Romans  had  a  medical  staff  has 
been  shown  by  the  monuraents  discovered  in  Great  Britain, 
and  the  subject  has  been  carefully  examined  by  the  late  Sir 
James  Simpson  (Transactions  of  the  Society  of  Antiquaries 
of  Scotland,  Editiburrjh  Monthly  Journal  of  Afedicinr,  &c.). 
Among  the  earliest  hospitals  on  record  are  that  said  to 
have  been  fonnJed  by  Valena  in  Caesarea  370-80  ad  ,  and 
the  one  built  at  Rome  by  Fabiola,  a  Roman  lady  and  friend 
of  St  Jerome,  although  like  most  others  of  that  and  even 
later  times  both  were  probably  almshouses  as  well. 

The  origin  of  our  present  hospitals  must,  however,  be 
<oked  for  in  the  monastic  arrangemeot^  for  the  care  of  the 


sick  and  indigent.  Every  monastery  haS  its  iujtmiaria, 
managed  by  an  infirmarius,  in  which  not  only  were  sick 
and  convalescents  treated,  but  also  the  aged,  the  blind,  the 
weak,  (fee,  were  housed.'  In  course  of  time  separate  build- 
ings were  erected  for  the  purpose,  and  special  revenues, 
augmented  from  time  to  time  by  benefactions,  appropriated 
for  their  maintenance.  In  numerous  instances,  however,  th6 
hospitals  were  converted  into  benefices  by  the  priests,  and 
the  scandal  had  to  be  dealt  with  by  the  authority  of  gen' 
cral  councils,  which,  like  that  of  Vienne,  forbade  the  prac' 
tice.  About  the  earliest  distinct  record  of  the  building 
of  a  hospital  in  England  is  in  the  life  of  Lanfranc,  arch- 
bishop of  Canterbury,  who  in  1080  founded  two,  onfi 
for  leprosy  and  one  for  ordinary  diseases.  The  former  ia  rO' 
ferred  to  in  the  Vie  de  St  Thomas  le  Martyr,  a  work  of  the 
12th  century.  The  establishments  for  the  sick  remained  io 
the  hands  of  the  clergy  until  the  Reformation,  when  some  of 
the  monasteries  and  church  property  were  appropriated  and 
set  apart  for  the  use  of  the  sick.  Of  those  the  most  noteu 
instances  were  St  Bartholomew's  in  Smithfield,  St 
Thomas's  in  the  Borough,  Bethlehem  or  Bedlam,  Bride- 
well, and  Christ's  Hospital,  which  were  long  known  as  the 
"  Five  Royal  Hospitals."  St  Bartholomew's  was  a  priory, 
founded  by  Rahere,  a  minstrel,  in  1102,  and  the  ancient 
hospital  chapel  is  still  the  parish  church  of  St  Bartholo- 
mew the  Less.  It  was  handed  over  to  the  citizens  of  Loa 
don  as  a  hospital  in  1547  ;  it  escaped  the  fire  of  1666,  and 
was  rebuilt  in  1729.  St  Thomas's  was  founded  by  Rich- 
ard, prior  of  Bermondsey,  in  1213,  surrendered  in  1538, 
and  purchased  by  the  mayor  and  citizens  of  London  in 
1551,  and  opened  for  260  sick.  It  was  incorporated  in 
1553,  rebuilt  in  1693,  added  to  in  1732,  removed  tempo- 
rarily to  Surrey  Gardens  in  1862,  and  finally  transferred 
to  Lambeth,  its  present  site,  in  1871.  Bethlehem  (or 
Bedlam)  was  a  priory,  founded  by  Simon  Fitzmary,  in 
1247.  In  1547  it  was  handed  over  by  Henry  VIIL  for 
the  reception  of  lunatics.  It  was  rebuilt  in  1676,  and 
wings  were  added  in  1733.  The  present  building  was 
constructed  in  1810.  Bridewell  and  Christ's  Hospital 
early  ceased  to  be  receptacles  for  the  sick.  (For  further 
infornvation  regarding  charitable  institutions  see  Engluid, 
voL'viii.  p.  253.) 

But  the  great  movement  in  hospital  building  took  place 
in  the  ISth  century,  and  the  following  table  from  Dr 
Steele's  paper,  "  On  the  mortality  of  Hospitals  "  (Howord 
prize  essay. for  1876),  gives-  a  list  of  the  chief  institutions 
founded  during  that  period  : — 


London. 

Provincial. 

Irlih. 

Sis 
21= 

Wtfltminster 

1719 
1723 
1T33 
1740 
1745 

1749 

1750 

1752 

I74C 
1745 
1747 

York          

1710 

nie 

1719 
ITM 
1736 
1738 
1739 
1743 
1745 
1745 
1751 
1753 
1755 
I7S7 

nc3 

1770 
1771 
1771 
1776 
1776 
1778 
1760 
1782 
1793 
1794 
1795 
1797 

Dublin. 
Jerrls  Street  ^..M.. 
StccTens's..„,« 

1726 
1733 
1734 
1756 
1774 

1745 
1754 
17»t 

1720. 
172a 
1759 
1797 

Cambridge 

Middlesex 

Special  ffotpitah. 

TheBiltlshLyIng-) 
In i 

City    of    London^ 
Lyinc-ln ( 

Quevn  Chiu-lottc's) 

Edtnbuigh 

Windsor  

Mcalh 

Boose  of  Industrjr 

SfKlal  (Z)uW(r). 

Tlie      Rotunda   ) 

L)!ng-ln   j 

Tlie  Lock 

Northan.pton-.. 

Exeter  

Worceitpr 

Manchester 

The     Westmore-t 
'and  Lock ./ 

C"'" •-•  \ 

Limerick  

BeUaat 

Stafford .-.. 

Small-p«x 

Lockf  female 

^      male...„ 

Hereford  

Binningham  .... 

Nottingham  

Canterbury 

Glasgow 

Duiideo -.«.. 

Stafford _.. 

'  Liber  ordinis  ^andi    Vidorit  Pariaiensis,   MS.    cap.    40i     Bn« 
Ducange's  Olouary,  t.v.  "  laflrmarlo." 
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During  the  present  century  the  increase  of  hospitals 
has  continued,  seven  general  and  many  special  having  been 
founded  in  London  alone.  Dr  Steele  gives  statistics  of  27 
metropolitan  hospitals,  having  an  aggregate  of  nearly 
0000  beds,  and  receiving  about  46,000  in-patients  annually. 
This  does  not  take  into  account  the  infirmaries  attached  to 
the  workhouses  or  the  metropolitan  asylums  hospitals. 
In  addition  to  this  probably  from  ten  to  twelve  times  the 
number  of  outpatients  are  trccitcd  in  the  course  of  the 
year. 

Hospitals  are  usually  divided  into  General  and  Special. 

In  General  Hospitals  cases  of  all  kinds  are  admitted  in 
some,  whilst  in  others  certain  classes  are  excluded.  Thus 
cases  of  contagious  zymotic  disease  are  not  admitted  now 
in  many  instances,  especially  in  London  since  the  estab- 
lishment of  the  metropolitan  asylums,  fever  and  small- 
pox hospitals.  Lying-in  cases,  venereal  cases,  <fec.,  are  also 
frequently  excluded. 

Special  Hospitals  are  of  various  kinds,  such  as  lying-in 
hospitals,  ophthalmic,  lock  (for  venereal  diseases),  cancer, 
consumption,  ic,  besides  fever  and  small-pox  hospitals. 
At  the  end  of  the  last  and  begiiming  of  this  century  fever 
hospitals  were  generally  called  "  hou-ses  of  recovery,"  with  a 
view  of  not  alarming  the  people  too  much  who  had  to 
resort  to  them.  Special  hospitals  are  also  set  apart  for  the 
treatment  of  diseases  of  children. 

Besides  the  various  civil  hospitals  there  are  also  naval 
and  military  hospitals  for  the  cure  of  sailors  and  soldiers.  ■ 

Although  hospitals  have  been  intended  as  a  blessing  and 
benefit  to  the  poor,  they  have  too  often  proved  the  reverse, 
on  account  of  the  ignorance,  on  the  part  of  their  adminis- 
trators, of  the  true  principles  of  health.  So  much  was  this 
the  case  formerly  that  it  has  been  not  infrequently  debated 
whether  hospitals  are  or  are  not  gigantic  evils;  and  even 
where  it  is  admitted  that  they  are  of  value  in  cases  of  actual 
disease,  it  is  still  doubtful  if  they  are  really  of  benefit  in 
cases  of  confinement  It  may  be  of  use  to  consider  briefly 
the  stati.stics  of  mortality  at  different  times  and  in  dififerent 
places.  It  is  very  difficult  to  compare  former  death-rates 
with  present  or  recent  if  we  consider  cases  in  bulk,  because 
previous  to  the  present  century  it  was  but  little  the  custom 
to  classify  cases  ;  so  that  a  preponderance  of  surgical  cases 
might  exist  at  one  period  and  of  medical  at  another,  with 
a  corresponding  variation  of  the  death-rate.  Of  course  in 
some  exceptional  instances  we  can  point  to  remarkable  dif- 
ferences due  to  known  causes  of  unhealthiness.  Thus  in 
the.H6tel  Dieu  of  Paris,  in  the  last  century,  a  terrible  mor- 
tality occurred,  amounting  to  1  in  4i,  or  220  per  1000 
(Tenon)  ; — and  in  the  British  hospitals  at  Scutari  the  mor- 
tality reached  between  400  and  500  per  1000.  In  both 
of  those  cases  there  was  inordinate  crowding,  such  as  is 
hardly  likely  to  be  met  with  again.  But  in  dealing  with 
ordinary  hospitals  there  are  so  many  modifying  causes  that 
the  comparison,  without  careful  analysis,  maybe  mislead- 
ing. Thus  Dr  Steele  has  shown  that  in  the  last  century 
(1730-1800)  the  death-rate  of  St  Thomas's  was  86  per 
1000,  whilst  that  of  Guy's  was  119  ;  but  this,  as  he  points 
out,  may  have  arisen  from  the  latter  being  looked  upon  as 
an  asylum  for  incurables.  In  1875  the  death-rates  of  the 
general  hospfta's  in  London  ranged  from  72  per  1000  in 
the  Royal  Free  to  127  in  King's  College  ;  in  the  Edinburgh 
Royal  Infirmary  it  was  92,  and  in  the  Glasgow  118.  But 
it  is  when  we  examine  the  mortality  of  special  cases  that 
the  most  instructive  lessons  are  to  be  learned  ;  and  the 
best  for  this  purpose  are  surgical  cases  and  lying-in  cases. 
From  thesj  we  gather  tliat  the  mortality  is  pretty  generally 
in  the  ratio  of  the  size  of  the  hospital  and  the  consequent 
aggregation  of  patients,  the  crowding  together  of  patients 
in  the  wards,  the  deficiency  of  ventilation,  defective  sewer- 
age arrangements,  and  tlio  want  of  constant  attention  to 
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the  details  of  cleanliness.  Thus  Sir  James  Simpson  showed 
in  his  paper  on  "  Hospitalism  "  the  following  statistics  pi 
mortality  from  amputations  : — ' 

Pcaths  per  1000. 

St  Baitliolomew's ,,-..-rr.  ...'..  .  .  306 

London  Hospital,  AVliitrchapcl  473 

Guy's 382 

St  George's 388 

Nine  London  liosiiitals 411 

Royal  Infirmary,  Edinburgh ;...  433 

„    .    .     ,,  Glasgow 391 

Eleven  large  and  Metropolitan  liosi'itals  ....  410 

On  the  other  hnnd,  amputations  in  country  practice.givfe 
a  death-rate  of  only  108  per  1000. 

Comparing  the  results  with  the  size  of  tlie  hospital,  that 
is,  the  aggregation  of  cases,  we  find  : — 

.  Deal  lis  per  IOOOl" 

Large  Parisia-j  hospitals,  with  more  than  COO 

■     beds  (Hudson) C20 

English  hospitals,  301  to  600  beds  410 

„  „         201  to  300     „     300 

„  „         101  to  200     .,    .,-:•.'.......  230 

25  to  100     ,,  riv.-. IbO 

Cottage  hospitals  under  25  beds  ... '.  140 

Isolated  roo!MS  in  country  practice 1U3 

The  question  of  lying-in  cases  is  even  more  remarkable. 
Dr  Lefort,  having  collected  the  statistics  of  888,302  de- 
livered in  hospitals,  and  of  934,781  delivered  at  home, 
shows  that  in  hospitals  35  per  1000  die,  and  at  home  4J. 

Dr  Steele  gives  the  statistics  of  the  four  great  lying-in 
hospitals  of  London,  compared  with  the  "extern-maternity" 
charities  of  Guy's,  St  Bartholomew's,  and  St  Thomas's  : — 
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282 
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Baron  Meydell,  chief  of  the  sanitary  department  of  St 
Petersburg,  has  shown  that  in  the  largest  lying-in  hospital 
there,  in  which  2000  women  are  confined  in  a  year,  the 
death-rate  is  from  30  to  40  per  1000;  in  the  second,  in  which 
about  1000  women  per  annum  are  received,  only  25  die; 
in  the  third,  where  400  are  received,  only  20  die  per  1000; 
in  the  small  detached  asylums  of  2  or  3  beds,  of  which 
there  are  11  in  difTerent  parts  of  the  city,  giving  accom- 
modation to  1600  women  per  annum,  or  about  155  each, 
only  9  per  1000  die  ;  whilst  amongst  those  confined  in 
their  own  homes,  including  the  poorest  and  most  wretched, 
only  5  per  1000  die  {Rapport  du  CoiKjres  Internatinnal 
d'Hyyiene  et  de  Sauvetage,  Brussels,  1876,  vol.  i.  p.  226). 
These  numbers  correspond  with  the  observations  above. 

It  can  also  be  shown  that  outbreaks  of  disease  are  coin- 
cident with  individual  overcrowding,  whether  the  hospital 
be  large  or  small.  Thus  the  terrible  mortality  of  the  Ilotel- 
Dieuof  Paris  in  the  last  century  was  due  as  much  to  actuM 
overcrowding  as  to  the  enormous  aggregation  of  patients. 
The  extraordinary  spectacle  was  to  be  seen  there  of  two  or 
three  small-pox  patients,  or  several  surgical  cates,  or  some- 
times even  four  parturient  women,  lying  in  one  bed.  A 
large  proportion  of  the  beds  were  purposely  made  for  four 
patients,  and  six  were  frequently  crowded  in.  In  the  Salle 
St  Charles  and  St  Antoine  there  were  139  large  beds  (in- 
tended for  four  patients  each,  but  often  holding  sis),  and 
38  small  beds  for  one  patient  each.  Those  beds  were  gene- 
rally full,  giving  under  ordinary  conditions  558  patients, 
and  in  times  of  pressure  836.  To  this  might  be  added  the 
Salle  St  Roch,  opening  directly  from  and  really  forming 
part  of  the  great  ward  ;  this  contained  35  large  beds  and 
3  small, — normal  number  of  patients  143,  with  a  possible 
increase  to  213.  This  gives  a  grand  total  of  701  patients 
as  Q  norm.il   amount,  with   a  possible   increase  to   1049- 
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There  was  thus  collected  in  one  enormous  ward  a  larger 
number  of  patients  than  any  liosidtal  in  England  contained 
altogether,  if  we  except  the  Royal  Naval  Hospital  at  Has- 
lar.     In  addition,  however,  to  the  above  inordinate  num- 
ber, there  were  in  the  three  stories  placed  above  this  great 
ward  1926  patients,  which  number  might  be  increased  to 
2596, — without  reckoning  the  serving  staff  of  the  institu- 
tion ; — or  (including  the  wards  on  the  Pont  Double)  a  total 
in  one  block  of  building  equal  to  3418,  which  might  be 
increased  to  4320.     The  law  forbade  th?  hospital  authori- 
ties to  refuse  admission  to  anyone,  and  in  1773  there  were 
5000  patients  in  the  hospital,  which  occupied  a  spice  of 
little  more  than  3  English  acres, — giving  a  total  gross  area 
of  only  30  square  feet  per  head.     The  gross  area  per  bed 
of  the  modem  Hotel-Dieu  is  just  ten  times  this  amount, 
being  311  square  feet,  according  to  M.  Toilet ;  but  even  this 
is  much  too  small,  100  square  metres  (1076  square  feet) 
being  the  minimum  proposed  by  Toilet,  who  estimates  the 
general  average  per  inhabitant  of  Paris  at  430  square  feet, 
whereas  that  of   London  is  nearly  double.     We  cannot 
p«int  to  any  such  overcrowding  in  England  aa  that  of 
the   old   Hotel-Dieu,  but   in  many  cases  there  has  been 
enough  to  produce  very  grave  results.     The  ill  effects  are 
Been  in  outbreaks  of  erysipelas,  hospital  gangrene,  and  sur- 
gical fevsr  among  surgical  cases,  and  in  puerperal  fever  in 
lying-in  cases, — whilst  in  all  communicable  diseases  the 
danger  of  spreading  is  greatly  intensified.     It  was  observed 
in  1877  in  the  General  Lying-in  Hospital,  the  year  before 
it  was  closed  for  alterations,  that  when  only  two  or  three 
vomen  were  in  a  ward,  puerperal  disease  rarely  showed  it- 
self, but  that  when,  in  consequence  of  pressure  of  applica- 
tions, five  or  six  were  put  in,  disease  generally  broke  out 
Similar  results  have  been  observed  elsewhere. 

Another  great  cause  of  mortality  has  been  inefficient  ven- 
tilation. It  we  can  scatter  our  sick  population  and  give 
them  individually  plenty  of  space  in  their  wards,  we  shall 
have  done  much, — but,  if  we  do  not  also  change  the  air 
sufficiently  often  we  may  still  have  evil  results  with  all  our 
(lare.  Formerly  no  arrangements  were  made  for  ventilation 
in  hospitals,  schools,  barracks,  churches,  or  indeed  in  any 
buildings  whatsoever.  An  immense  deal  remains  to  be  de- 
sired in  this  direction  still,  but  in  recent  hospitals,  at  least, 
more  or  less  efficient  means  have  been  introduced,  whilst 
efforts  have  been  made  to  improve  the  conditions  of  the 
old.  The  want  of  fresh  air  aggravates  all  diseases,  increases 
the  power  of  infection,  retards  the  convalescence,  and 
hastens  the  death  of  patients  ;  moreover,  it  lowers  the  tone 
of  the  healthy,  and  is  the  most  potent  of  all  agents  in  the 
propagation  of  phthisis  or  destructive  lung  disease.  The 
labours  of  the  Royal  Commission  of  1857,  appointed  to 
inquire  into  the  liealth  of  the  army,  brought  out  in  full 
relief  the  disastrous  effects  of  want  of  proper  ventilation  in 
the  sleeping  rooms  of  our  soldiers.  It  was  there  shown 
that  the  death-rate  of  Her  Majesty's  Foot  Guards  was  more 
than  20  per  1000  per  annum,  67  per  cent,  greater  than  the 
death-rate  at  the  same  agos  in  Manchester,  our  most 
unhealthy  town,  double  the  general  death-rale  of  England, 
and  nearly  three  times  that  of  the  most  healthy  country 
districts.  As  regards  phthisis  alone  the  death-rate  was 
10-8  per  1000  from  1830-1836,  and  11-9  from  1837  to 
1846,  or  an  average  of  11-4  per  1000  for  the  period,  an 
amount  more  than  the  total  mortality  of  the  civil  male 
population  of  England  and  Wales  at  the  same  ages.  In 
the  army  generally  the  proportion  was  7'86.  Since  the 
evil  was  recognized  steps  have  been  taken  to  remedy  the 
conditions,  particularly  in  ihp  direction  of  giving  more 
space  in  barrack-rooms,  and  securing  a  certain  standard  of 
air  renewal.  The  results  are  seen  in  the  present  death-rate 
from  phthisis,  which  is  reduced  to  2°5  per  1000,  about  one- 
ihird  of  the  old,  and  not  much  above  that  of  the  best  dis- 


tricts in  England.  It  in  still,  however,  too  high,  as  a  large 
numbei  of  meu  are  invalided  for  disease  who  go  to  swell 
the  returns  of  sickness  and  mortality  in  civil  life^  That 
this  is  mainly  owing  to  defective  air  renewal  is  evident  from 
the  fact  that  in  civil  life  starvation,  crowding,  and  poverty 
are  insufficient  to  produce  the  same  evil  results  we  have 
seen  in  our  army, — because,  in  all  likelihood,  the  very 
wretchedness  of  the  dwellings  of  the  poor  has  brought 
about  an  amount  of  involuntary  air  renewal,  which  has 
been  their  safeguard. 

Defective  arrangements  for  the  removal  of  excreta  have 
constituted  another  cause  of  mortality.  Water  closets 
opening  directly  out  of  wards,  and  sinks,  waste-pipes,  bath- 
pipes,  &.C.,  in  direct  communication  with  the  sewers,  have 
been  the  means  of  introducing  sewer  poison  into  hospitals, 
producing  surgical  and  puerperal  diseases,  enteric  fever, 
and  diphtheria,  and  aggravating  every  other  form  of 
malady. 

A  want  of  constant  attention  to  the  details  of  cleanliness 
has  been  a  fertile  source  of  hospital  disease.  Dr  B.  W. 
Richardson  has  traced  out  in  a  very  instructive  way  the  re- 
markable immunity  of  the  Jews  from  epidemic  and  other 
diseases;  and  has  shown  that  their  religious  attention  to 
the  details  of  the  periodic  cleansing  enjoined  by  the  ^losaic 
law  appears  to  be  the  main  cause  of  this  notable  circum- 
stance. An  instructive  instance  of  the  importance  of  this 
point  is  recorded  by  Mr  W.  Cadge,  surgeon  of  the  Nor- 
wich Infirmary,  which  institution-  had  long  suffered  from 
surgical  diseases,  such  as  erysipelas,  pyjemia,  and  the  like. 
These,  it  was  supposed,  were  mainly  due  to  the  age  and 
structural  defects  of  the  building,  bo  that  it  was  determined 
to  pull  it  down  and  reconstruct  it  throughout  In  the 
meantime  a  change  of  administration  took  place,  and  a  new 
matron  was  introduced,  who  effected  an  entire  alteration  in 
the  arrangements,  and  in  particular  insisted  on  an  absolute 
and  unremitting  attention  to  every  detail  of  cleanliness, 
both  of  building,  clothing,  bedding,  and  person.  The  result 
was  an  immediate  cessation  of  the  dreaded  complications 
which  had  so  vexed  the  hospital,  and  from  that  time  there 
has  been  no  return  of  them. 

Faulty  diet  had  also,  doubtless,  its  influence  on  mor- 
tality, although  its  effects  would  be  less  easy  to  trace.  One 
singular  feature  in  the  last  century  was  the  enormous 
allowance  of  beer  given  to  patient.i  in  hospital, — from  two 
to  three  pints  being  common,  and  the  allowance  sometimes 
reaching  half  a  gallon  per  diem.  The  absence  of  fresh 
vegetables  from  the  diet,  not  only  of  hospitals  but  also  of 
the  populace  at  large,  probably  introduced  a  scorbutic  taint 
which  may  have  had  some  part  in  aggravating  or  modify- 
ing disease. 

Some  influence  must  also  be  allowed  to  the  indiscrimin- 
ate mixture  of  cases.  The  evil  of  this,  especially  in  the 
more  or  less  crowded  state  of  the  older  hospitals,  was  re- 
cognized even  in  the  last  century,  and  was  referred  to  by 
Tenon  among  others.  Although  the  danger  is  materially 
lessened  when  ample  space  per  bed  is  allowed,  it  is  still 
unadvisable,  not  to  say  unfair,  to  place  contagious  cases 
with  other  patients.  Tho  argument  has  been  advanced 
that  by  distributing  infectious  cases  there  is  less  danger  of 
concentration  of  poison  than  when  they  are  congregated 
together  by  themselves.  With  proper  hygienic  precautions, 
however,  this  concentration  may  be  minimized,  whilst  the 
isolation  of  such  cases  gives  the  greatest  immunity  to  others. 
This  question  of  concentration  has  been  pushed  still 
further,  so  as  to  bear  against  the  existence  of  all  hospitals 
whatsoever,  and  so  far  as  lying-in  hospitals  are  concerned 
we  have  seen  that  the  objti  tions  are  well  founded.  But 
when  we  consider  the  subject  in  its  various  aspects  It  must 
be  admitted  that  it  would  be  difficult  to  do  without  hos- 
pitals in  some  form  or  another.     It  would  hardly  be  pos- 


304 


HOSPITAL 


sible  to  afford  people  iLe  same  advantages  of  treatment, 
attendance,  nursing,  and  comforts  at  their  own  homes,  al- 
though in  some  cases  the  system  of  home  treatment  might 
be  advantageously  substituted,  as  has  been  done  for  bo  many 
years  with  so  much  success  in  Edinburgh  and  other  towns 
of  Scotland  on  the  dispensary  system.  Another  most  im- 
portant aspect  of  the  question  is  the  necessity  for  hospitals 
as  places  of  instruction  for  those  entering  the  profession  of 
medicine.  Although  it  would  be  wrong  to  subordinate  in 
any  sarious  way  the  claims  of  patients  of  any  class  to  the 
requirements  of  teaching,  it  must  yet  be  admitted  that  the 
only  sound  way  of  learning  medicine  and  surgery  is  by 
clinical  or  bedside  instruction,  and  we  may  therefore 
reasonably  demand  that  those  who  owe  their  treatment  and 
care  to  public  charity  should  be  willing  so  far  to  contribute 
to  the  general  welfare  Now  it  is  clear  that  in  dealing 
with  large  classes  of  students  it  would  hardly  be  possible 
to  convey  proper  clinical  instruction  except  in  a  hospital. 
For  this  purpose  the  provincial  hospitals  ought  to  be  more 
largely  utilized,  in  addition  to  the  metropolitan  ;  at  present 
the  resources  of  the  form2r  are  to  a  great  extent  wasted  for 
teaching  purposes. 

Assuming  then  the  necessity  for  hospitals,  there  still  re- 
mains the  question  of  the  kind  of  hospital  that  should  be 
constructed  or  approved  of.  It  is  certainly  open  to  doubt 
whether  we  should  continue  to  build  monumental  hospitals, 
and  not  rather  construct  slighter  buildings,  which  may  be 
destroyed  and  rebuilt  from  time  to  time,  thus  both  scatter- 
ing patients  over  a  wider  area  and  lessening  the  risk  from 
long  accumulation  of  infective  material.  This  latter  has 
been  named  the  cottage  or  hut  system  of  construction. 
The  difficulties  attending  it  are  chiefly  connected  with 
original  expense  of  site  and  with  the  current  expenses  of 
nursing  and  administration.  On  the  other  hand,  it  may  be 
urged  with  some  reason  that  with  correct  hygienic  manage- 
ment there  is  no  reason  why  a  large  hospital  should  not  be 
kept  in  a  healthy  condition. 

We  may  now  consider  the  principles  of  hospital  construc- 
tion. 

1.  Locality  and  Site. — Hospitals  are  required  for  the  use  of  the 
community  in  a  certain  locality,  and  to  be  of  use  they  must  be 
within  reach  of  the  centre  of  population.  Formerly  the  greater 
difficulty  of  locomotion  made  it  necessary  that  they  should  be 
actually  in  the  midst  of  towns  and  cities,  and  to  some  extent  this 
continues  to  prevaiL  It  is  at  least  doubtful  if  this  be  the  best 
plan.  Fresh  and  pure  air  being  a  prime  necessity,  as  well  as  a 
considerable  amount  of  space  of  actual  area  in  proportion  to  popu- 
lation, it  would  certainly  appear  to  be  better  to  place  hospitals  as 
much  in  the  outskirts  as  is  consistent  with  considerations  of  use- 
fulness and  convenience.  In  short,  the  best  site  would  be  open 
fields;  but,  if  that  be  impracticable,  a  large  space— a  "sanitary 
zone,"  as  it  is  called  by  Toilet— should  be  kept  permanently  free 
between  them  and  surrounding  buildings,  certainly  never  less  than 
double  the  height  of  the  highest  building.  The  difference  between 
the  expense  of  purchase  of  land  in  a  town  and  in  the  environs  is 
generally  considerable ; — and  this  is  therefore  an  additional  reason 
lor  choosing  a  suburban  locality.  Even  with  existing  'hospitals 
it  would  bo  in  most  cases  pecuniarily  advantageous  to  dispose  of 
the  present  building  and  site  and  retain  only  a  receiving  house  in 
the  town.  St  Thomifs's  in  London,  the  Hotel-Dieu  in  Paris,  and 
the  Royal  Infirmary  in  Manchester  are  all  good  examples  where 
this  might  have  been  carried  out  In  none,  however,  has  this 
been  done,  the  first  two  having  been  rebuilt,  at  enonnous  outlay, 
in  the  cities  as  before,  although  not  exactly  in  the  same  locality, 
while  the  last  is  still  retained  with  a  few  structural  alterations.  In 
Edinburgh,  on  the  other  band,  an  open  space  of  a  much  more 
favourable  character  has  been  obtained,  which,  although  within  the 
limits  of  the  city,  is  almost  rural  in  character. 

As  regards  the  actual  site  itself,  where  circumstances  admit  of 
choice,  a  dry  gravelly  or  sandy  soil  should  bo  selected,  in  a  posi- 
tion where  the  ground  water  is  low  and  but  little  subject  to  iluc- 
tuatione  of  level,  and  where  the  means  of  drainage  are  capable  of 
being  effectually  carried  o\it.  There  should  also  be  a  cheerful 
sunny  aspect,  and  some  protection  from  the  coldest  winds. 

2.  Form  of  HuildiiKj. — A  form  of  building  must  be  selected 
which  answers  the  following  conditions : — (a)  the  freest  possible 
circulation  of  air  round  each  ward,  with  no  cul-dc-sac  or  enclosed 


spaces  where  air  can  stagnate;  (i)  free  play  of  sunlight  upon  eacli 
ward  during  at  least  some  portion  of  the  day ;  (c)  the  possibility  ot 
isolating  any  ward,  or  group  of  wards,  effectually,  in  case  of  infec- 
tious disease  breaking  out ;  (d)  the  possibility  of  ventilating  every 
ward  independently  of  any  other  part  of  the  establishment.  Those 
couditions  can  on'.y  be  fulfilled  by  one  system,  viz.,  a  congeries  of 
houses  or  pavilions,  more  or  less  connected  with  each  other  by 
covered  ways,  so  as  to  facilitate  convenient  and  economical 
administration  The  older  plans  of  huge  blocks  of  building, 
arranged  in  squares  or  rectangles,  enclosing  spaces  without  free 
circulation  of  air,  are  obviously  objectionable.  Even  when  arran^d 
in  single  lines  or  crosses  they  are  not  desirable,  as  the  wards  either 
communicate  with  each  other  or  with  common  passages  or  corridors, 
rendering  separation  imijossible.  On  this  point  it  may  be  remarked 
that  some  of  the  buildings  of  the  last  century  were  more  wisely 
constructed  than  many  of  those  in  the  first  half  of  the  present,  and 
that  the  older  buildings  have  been  from  time  to  time  spoilt  by 
ignorant  additions  made  in  later  times.  The  (question  next  arises 
-^Is  it  better  to  have  pavilions  of  two  or  more  stories  high,  or  to 
have  single-storied  huts  or  cottages,  scattered  more  widely  ? 
Where  land  is  expensive  the  former  plan  is  of  course  more  econo- 
mical, but  where  land  is  easily  got  the  latter  ought  to  be  adopted. 
The  pavilions  may  be  arranged  in  various  ways:  they  may  be 
joined  at  one  end  by  a  corridor,  or  may  be  divided  by  a  central 
corridor  at  right  angles  to  them,  &c.  In  fact,  the  plan  is  very 
elastic,  and  adapts  itself  to  almost  any  circumstances.  A  certain 
distance,  not  less  than  twice  the  height  of  the  pavilions,  ought  to 
be  preserved  between  them.  By  this  means  free  circulation  of  ail 
and  plenty  of  'light  are  secured,  whilst  separation  or  isolation  ma.' 
be  at  once  accomplished  if  required. 

3.  Foundations,  Building  Materials,  ic. — It  is  of  the  first  con- 
sequence that  a  hospital  should  be  dry ;  therefore  the  foundation 
and  walls  ought  to  be  constructed  so  as  to  prevent  the  inroads  of 
(ianip.  An  impervious  foundation  has  the  further  advantage  of 
preventing  emanations  from  the  soil  rising  up  in  consequence  of  the 
suction  force  produced  by  the  higher  temperature  of  the  interna! 
atmosphere  of  the  building  itself.  There  should  be  free  ventilation 
in  the  basement,  and  the  raising  of  the  whole  on  arches  is  a  good 
plan,  now  generally  carried  out  in  hot  climates.  If  the  pavilions 
are  two  or  more  stories  high  it  is  advisable  to  use  fire-proof  material 
as  much  as  possible,  but  single-storied  huts  may  be  of  wood.  In 
any  case  effectual  means  of  excluding  damp  must  be  employed. 
The  interiors  of  wards  ought  to  be  rendered  as  non-absorbent  as 
possible,  by  being  covered  with  impervious  coatings,  such  as  glazed 
tiles  (parian,  though  much  used,  is  apt  to  ci-ack),  silicate  paint, 
soluble  glass,  or  the  like.  The  ceilings  ought  to  be  treated  in  the 
same  way  as  the  walls,  or,  perhaps  better  still,  they  might  be  made 
like  the  deck  of  a  ship,  without  any  lath  and  plaster,  so  as  to  have 
nothing  but  the  floor  itself  between  room  and  room.  For  the  floors 
themselves  various  materials  have  been  suggested :  in  France  there 
is  a  preference  for  flags  (dalles),  but  in  England  wood  is  more 
liked;  and  indeed  hard  well-fitting  wood,  such  as  teak,  oak,  or 
pitch-pine,  leaves  nothing  to  be  desired.  The  surface  should  be 
waxed  and  polished  or  varnished.  Even  deal  floors  can  be  ren- 
dered non-absorbent  by  waxing,  by  impregnating  them  with  solid 
paralfin  as  recommended  by  Dr  Langstaff,  or  by  p.aintiiig  with 
soluble  glass  as  suggested  by  Dr  Luther  of  Philadelphia. 

4.  Shape  and  Arrangement  of  Wards. — It  is  now  generally  agreed 
that  wards  should  have  windows  on  at  least  two  opposite  sides,  and 
three  main  shapes  have  been  proposed,  viz.,  (a)  long  wards  with 
windows  down  each  side,  and  (generally)  one  at  the  further  end  ;  (b) 
wards  nearly  square,  with  windows  on  three  sides ;  and  (c)  circular 
wards,  with  windows  all  round.  The  first  (a)  is  the  form  usually 
adopted  in  pavilions;  (b)  is  recommended  by  Dr  Folsom  {Plans for 
the  Johns  Hopkins  llospital) ;  and  (c)  has  been  suggested  by  Jlr 
John  Marshall,  F.  R.S.  (Nat.  Assoc,  for  Promolion  of  Social  Science, 
1878).  Of  these  (6)  seems  the  least  to  be  commended,  and  (c)  has 
not  yet  been  tried  in  practice;  we  may  therefore  confine  our  atten- 
tion to  the  long  or  .oblong  wards.  The  length  is  to  be  determined 
chiefly  by  the  number  of  patients  to  be  accommodated,  but  the 
breadth  admits  of  less  variation.  Each  bed  should  be  a  little  dis- 
tance, say  from  8,  inches  to  1  foot  from  the  wall,  and  each  bed  may 
be  reckoned  as  6i  feet  long ;  this  gives  74  feet  on  each  side. 
Between  the  ends  of  the  beds  about  10  feet  space  is  necessaiy, 
so  that  25  or  26  feet  of  total  breadth  may  be  taken  as  a  favour- 
able width.  The  wards  of  the  Herbert  Hospital  are  26  feet;  but 
some  exceed  this,  as,  for  instance,  St  Thomas's,  London,  and  the 
New  Koyal  Infirmary,  Edinburgh,  28  ;  New  Hotel-Dieu,  29  ;  and 
Lariboisiire,  30.  There  seems  no  necessity  for  exceeding  26,  hut 
if  the  breadth  be  greater  there  ought  to  be  more  window-space, — 
the  great  difficulty  being  to  get  a  wide  space  thoroughly  ventflated. 
There  ought  to  be  only  two  rows  of  beds,  one  down  each  wall,  with 
if  possible  a  window  to  each  bed,  and  never  less  than  One  to  every 
two  bods. 

5.  p^entilalion,  IVarming,  and  Lighting. — For  ventilation  two 
things  are  required, — sufficient  space  and  sufficiently  frequent 
change  or  renewal  of  air.   A&  tcgaiJs  sjiace,  this  musit  be  cansiuei^i 
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tfitli  refcrcnco  both  to  total  space  and  to  lateral  or  floor  space.  Un- 
less a  minimum  of  floor  spaco  be  laid  down,  wo  shall  always  be  in 
danger  of  overcrowding,  for  cubic  space  may  be  supplied  vertically 
with  little  or  no  advantage  to  the  occupier.  If  we  allow  a  minimum 
distance  of  i  feet  between  the  beds  and  10  feet  between  the  ends  of 
the  beds,  this  gives  100  square  feet  of  space  per  bed  ;  less  than  this 
is  undesirable.  In  severe  surgical  cases,  fever  cases,  and  the  like, 
a  much  Lirgcr  space  is  required  ;  and  in  the  Edinburgh  New  In- 
firmary 150  square  feet  is  allowed.  Cubic  space  must  be  regulated 
by  the  means  of  ventilation  j  we  can  rarely  change  the  air  oflcner 
than  thrfo  times  an  hour,  and  therefore  the  space  ought  to  be  at 
least  one-third  of  the  hourly  supply.  This  ought  not  to  be  leas 
than  4000  cubic  feet  per  bed,  even  in  ordinary  coses  of  sickness, — 
and  the  third  of  that  is  1333  cubic  feet  of  space.  With  100  square 
feet  of  floor  space  a  ward  of  134  f«ot  high  would  supply  this  amount, 
and  there  is  but  little  to  be  gained  by  raising  the  ceiling  higher, — 
indeed,  12  feet  is  practicalfy  enough.  The  experiments  of  Drs 
CowWs  and  Wood  of  Roston  (ace  Report  of  Slate  Board  of  Health  oj 
Afassachusct's  for  1879)  show  that  above  12  feet  there  is  little  or  no 
movement  in  the  air  except  towards  the  outlet  ventilator;  the  space 
ftbove  is  therefore  of  little  value  as  ventilation  space.  Additional 
height  adds  also  to  the  cost  of  construction,  increases  the  expense 
of  warming,  makes  cleaning  more  difficult,  and  to  some  extent 
hampers  ventilation.  Whotever  be  the  height  of  wards,  the  win- 
dows must  reach  to  the  ceiling,  or  there  must  be  ventilators  in  the 
ceiling  or  at  the  top  of  the  side  walls.  If  this  bo  not  arranged  for 
a  mass  of  foul  air  is  apt  to  stagnate  near  the  ceiling,  and  sooner  or 
later  to  be  driven  down  upon  the  inmates.  The  reasons  for  a  large 
end  constant  renewal  of  air  are  of  course  the  immediate  removal 
and  dilution  of  the  organic  matter  given  off  by  the  inmates  ;  and, 
as  this  is  greater  in  ouantity  and  more  offensive  and  dangerous  in 
sickness  tnun  in  health,  the  change  of  air  in  the  former  case  must 
be  greater  than  in  the  latter.  Hence  in  serious  cases  an  amount  of 
air  practically  unlimited  is  desirable, — the  aim  of  true  ventilation 
being  to  approach  oa  near  as  possible  to  the  condition  of  pure  ex- 
ternal air.  Without  going  too  much  into  details,  n  few  general 
rules  may  be  laid  down  : — (1)  Fresh  air  ought  if  possible  to  bo 
brought  in  at  the  lowest  part  of  the  ward,  warmed  if  necessary;  (2) 
foul  air  ought  to  be  taken  out  at  the  highest  part  of  the  ward  ;  (3) 
fresh  air  should  reach  each  patient  without  passing  over  the  bed  of 
any  other  ;  (4)  the  vitiated  air  should  be  removed  from  each  patient 
vithout  passing  over  the  bed  of  any  other  ;  (8)  4000  cubic  feet  of 
fresh  air  per  head  pet^hour  should  he  the  minimum  in  ordinary 
cases  of  sickness,  to  be  increased  without  limit  in  severer  cases ; 
(6)  the  air  should  move  in  no  part  of  a  ward  at  a  greater  rate  than 
IJ  feet  per  second,  except  et  the  point  of  entry,  where  it  should  n-jt 
exceed  5  feet  per  second,  and  at  the  outlet,  where  the  rate  may  be 
somewhat  higher  ;  about  64  snuare  inches  of  inlet  and  outlet  sec- 
tional area  ought  to  be  supplied  per  head  03  a  minimum  ;  (7t 
every  opportunity  ought  to  be  taken  of  freely  flushing  the  wards 
^ith  air,  by  means  of  open  windows,  when  this  can  be  done  with 
eafety.    • 

Warming  is  a  qncstion  of  great  importance  In  most  climates, 
especially  in  such  a  climate  as  ours,  wher*-  every  system  of  ventila- 
tion must  involve  cither  the  warming  of  some  portion  of  the  in- 
<;oming  air,  or  the  contiiving  its  delivery  without  too  great  lower- 
ing of  temperature  ;  at  the  same  time  it  connot  be  too  strongly  in- 
sisted upon  that  the  tcndeic.  ie  too  much  in  the  direction  of 
bllonring  warmth  to  supersede  freshness  of  air  There  are  very  few 
cases  of  disease  (if  any)  that  are  not  more  injured  by  foul  air  than 
by  low  temperature  ;  and  iu  the  zymotic  diseases,  such  as  typhus, 
enteric  fever,  small-pox,  tc. ,  8atisfactoi7  results  have  been  obtained 
«v(ui  in  winter  weather  by  almost  open-air  treatment.  At  the  same 
time  a  reasonable  warmth  is  desiranle  on  all  grounds  if  it  can  bo 
obtained  without  sacrificing  purity  of  atmosphere.  For  all  practical 
purposes  60°  to  63°  F.  is  quite  sufficient,  and  surgical  and  lying-in 
casis  do  well  in  lower  temperatures.  Various  plans  of  warming 
have  been  recommended,  but  probably  a  combination  is  the.  best. 
It  is  nnadvisable  to  do  away  altogether  with  radiant  heat,  although 
it  is  not  always  possible  to  supply  sufficient  warmth  with  open  fire- 
places sione.  A  portion  of  the  air  may  be  warmed  by  being  passed 
over  a  heating  apparatus  before  it  cnter«  the  ward,  by  having  an 
air  chamber  round  the  fire-place  or  stove,  or  by  the  use  of  hot-water 
pipes  in  the  ward  itself.  In  each  case,  however,  the  air  must  bo 
supplied  independently  to  each  ward,  so  that  no  general  system  of 
ventiiatian  is  applicable. 

The  lighting  of  wards  at  night  will  oe  most  conveniently  done  by 
means  of  gas,  in  the  form  of  a  jet  over  each  bed,  with  a  special  ven- 
tilator to  cari-y  oB'  combustion  products,  as  iu  the  Edinburgh  New 
Infirmary. 

6.  Furniture  of  Wards. — This  should  be  simple,  clean,  andnon- 
abaorbenf ;  the  bedsteads  of  iron,  mattresses  hair,  laid  on  spring 
bottoms  without  sucking.     No  curtains  should  bo  permitted. 

7.  WaUr. — The  water-supply  ought  to  be  on  the  constant  system, 
and  plentiful  ;  50  gallons  per  head  per  diem  may  be  taken  as  a  fair 
minimum  estimate. 

i    CloKlt,  Baths,  &c— The  doseta  ought  to  be  of  the  simplest 
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construction,  the  pans  of  cartlienivaro  nil  in  one  piece,  the. flushing 
ariangoments  moved  by  opening  the  door, — llie  supply  of  water 
ample.  Each  ward  should  have  its  own  closets,  lavatories,  &C, 
built  in  small  annexes,  with  a  cross-ventilated  vestibule  separating 
them  from  the  ward.  All  the  pipes  should  be  disconnected  from 
the  drains,  the  closets  by  intercepting  traps,  the  sink  and  waste 
pipes  by  being  made  to  pour  their  contents  over  trapped  gratings. 
The  soil  pipes  should  be  ventilated,  and  placed  outside  the  walls, 
protccti^d  as  may  be  necessary  from  frost.  Each  ward.should  have 
a  movable  bath  which  can  be  wheeled  to  the  patient's  bedside. 

9.  Each  ward  should  have  attached  to  it  a  room  for  the  nurse 
from  which  she  can  look  into  the  ward,  a  small  kitchen  for  any 
special  cooking  that  may  be  required,  aroom  for  the  physician  or 
surgeon,  and  generally  a  room  with  one  or  two  separate  b«)a  No 
cooking  should  be  done  in  the  wards,  nor  ought  washing,  airing,  or 
drying  of  linen  to  be  allowed  there. 

10.  Nursing. — The  arrangements  for  nursing  the  sick  have 
greatly  improved  in  recent  times,  although  controversy  jstill  goes 
on  as  to  the  best  method  of  canying  it  out.  In  arranging  for  the 
nursing  in  a  hospital  both  efficiency  and  economy  have  to  bo  con- 
sidered. Jliss  Nightingale  recommends  largo  wards  of  32  beds  each, 
as  at  the  Herbert  Hospital,  on  the  ground  that  one  head-nurse  is 
sufficient  for  such  a  number  by  day  and  one  muse  by  night.  In 
the  Edinburgh  New  Infirmary  the  wards  are  not  so  large,  the 
medical  being  arranged  for  21,  and  the  surgical  for  14  patients. 
Circumstances  must  to  a  large  extent  determine  the  arrangement, 
but  it  seems  desirable  on  the  whole  that  the  work  of  a  nurse  should 
be  confined  to  a  single  ward  at  a  time  if  possible.  The  duties  of 
nurses  ought  also  to  be  distinctly  confined  to  attendance  on  the 
sick,  and  no  menial  work,  such  as  scrubbing  floors  and  the  like, 
should  be  demanded  of  them;  a  proper  staff  of  servants  ought  to 
be  employed  for  such  purposes.  It  is  also  desirable  that  a  separate 
pavilion  lor  lodging  the  nurses  should  be  set  apart,  and  that  fair 
and  reasonable  time  for  rest  and  recreation  snould  be  allowed. 
Some  discussion  has  taken  place  as  to  the  advisability  of  placing 
the  nursing  of  a  hospital  in  the  hands  of  a  sisterhood  or  separate 
corporation.  It  wil^  however,  be  admitted  that  the  best  plan  is 
for  the  nursing  staff  of  each  hospital  to  be  special  and  unaer  one 
head  within  the  establishment  itself,  even  although  it  may  be  con- 
nected with  some  main  institution  outside.  The  nursing  must  of 
course  be  carried  on  in  accordance  with  the  directions  and  treatment 
of  the  physicians  and  surgeons. 

11.  The  kitchen,  laundry,  dispensary,  and  other  offices  must  be 
in  a  separate  pavilion  or  pavilions,  away  from  the  wards,  but  with- 
in convenient  access. 

12.  A  separate  pavilion  for  isolation  of  infectious  cases  is  desir- 
sble.  This  may  be  a  wooden  hut,  or  in  some  cases  oven  a  tent ; 
cither  is  probably  preferable  to  a  permanent  block  of  building. 

13.  A  Disinfecting  Chamber  ought  to  be  provided,  where  heat  can 
bo  applied  to  clothes  and  bedding,  for  the  destruction  both  of  ver- 
min and  of  the  germs  of  disease.  It  is  advisable  to  expose  all 
bedding  and  clothing  to  its  influence  after  each  occasion  of  wear. 
Although  this  may  entail  additional  expense  from  deterioration  of 
fabric,  it  is  worth  the  outlay  to  secure  immunity  from  disease.  This 
plan  is  rigidly  followed  at  the  Koyal  South  Hants  Infirmary  at 
Southampton. 

14.  It  is  of  OTcat  importance  that  the  wards  should  be  periodically 
emptied,  and  kept  unoccupied  for  not  less  than  one  month  in  each 
year,  and  longer  if  possible.  During  such  period  thorough  cleans- 
ing and  flushing  with  air  could  be  carried  out,  so  as  to  prevent  any 
continuous  deposit  of  organic  matter. 

Up  to  quite  lately  hospital  accommodation  was  confined 
to  the  larger  towns,  but  the  desirability  of  having  it  more 
accessible  in  smaller  towns  and  villages  has  made  itself 
more  and  more  felt.  Accordingly  in  many  places  cottage 
hospitals  hnvo  been  established  with  advantage.  One  great 
advantage  of  the  pavilion  system  is  that  the  principles  of 
its  construction  and  arrangements  are  equally  applicable 
to  large  and  small  establishments,  so  that  we  may  either 
look  upon  a  large  hospital  as  an  extension  of  a  cottage 
hospital,  or  upon  a  small  one  as  a  section  of  a  pavilion  one 
The  importance  of  increased  accommodation  for  the  recep- 
tion of  infectious  cases  is  now  very  generally  acknowledged, 
as  shown  not  only  by  the  establishment  of  the  JlctropoJitnn 
Asylums  Hospitals,  but  also  of  othei-s  in  various  parts  of 
the  country.  In  some  instances  thoy  have  apparently  been 
the  means  of  arresting  the  spread  of  disease  and  protecting 
the  locality  from  epidemics. 

Paying  Hospitals,  Pay-Wards,  Provident  Dispensaries.-^ 
The  general  object  for  which  hospitals  have  been  established 
may  be  stated  to  bo  the  gratuitous  medical  and  surgical 
treatment  of  the  indigent  sick      Many  abuses  have,  how 
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ever,  crept  in,  and  large  numbera  of  persons  yearly  receive 
medical  treatment  gratuitously  who  are  quite  able  to  pay 
for  it  The  numbers  have  been  stated  at  one  in  four  io 
London  and  one  in  two  in  Liverpool  of  the  entire  popu- 
lation. To  obviate  this  evil  the  establishment  of  paying 
institutions  has  been  much  recommended.  There  is  a  large 
class  above  the  very  poor  who  are  but  ill  able  to-afford  the 
most  skilled  attendance  and  nursing  at  their  own  homes, 
which  in  most  cases  do  not  supply  the  acconiTuodation 
necessary  for  sickness.  It  is  not  desirable,  nor  is  it  always 
their  own  wish,  that  those  persons  should  be  objects  of 
charity,  and  the  establishment  of  hospitals  and  dispensaries 
at  which  they  could  contribute  something  towards  the  ex- 
pense of  their  treatment  and  attendance  would  meet  the 
difficulty  to  some  extents  Numerous  arrangements  of  the 
kind  are  to  be  found  on  the  continent  of  Europe,  in 
America,  and  in  the  British  colonics.  Attempts  have 
recently  been  made  to  introduce  the  system  into  England, 
and  it  is  highly  desirable  that  it  should  be  accomplished, 
if  it  can  bo  done  with  fairness  to  all  concerned. 

Administration. — In  the  civil  hospitals  of  Britain  this 
is  usually  carried  on  by  a  body  of  governors,  who  are  either 
specially  appointed  or  are  benefactors  of  the  institution. 
From  them  an  executive  committee  is  chosen,  or  the  execu- 
tive power  may  be  vested  in  a  single  official,  often  the 
treasurer.  A  secretary  or  superintendent  is  usvially  charged 
with  the  financial  and  general  management  of  the  affairs  of 
the  hospital,  whilst  au  apothecary  superintends  the  phar- 
maceutic department.  The  treatment  of  the  sick  is  of 
course  entirely  in  the  hands  of  the  physicians  and  surgeons, 
whose  appointments  are  for  the  most  part  honorary,  in  the 
sense  of  being  unpaid,  and  under  whom  resident  medical 
officers  act.  The  medical  staff  ought  always  to  be  repre- 
sented on  the  governing  body  as  a  means  of  preventing  un- 
necessary friction.  The  appointment  seems  desirable  in 
every  hospital  of  a  sanitary  officer,  whoso  duty  it  should 
be  to  watch  and  supervise  the  carrying  out  of  every  detail 
of  ventilation,  warming,  cleanliness,  disinfection,  &c. 

On  the  Continent  hospitals  are  more  directly  under 
state  control,  and  their  arrangement  is  therefore  consider- 
ably modified. 

N'aval  and  Military  Hospitals. — These  are  provided  in 
all  civilized  countries  for  the  care  of  the  sailors  and  soldiers 
of  the  state.  The  two  great  English  hospitals  of  Green- 
wich and  Chelsea  were  founded  as  asylums  for  disabled 
and  superannuated  sailors  and  soldiers,  but  the  former  is 
now  given  up  for  that  purpose,  although  a  part  is  appropri- 
ated as  a  hospital  for  sick  merchant  seamen  of  all  nations. 
The  chief  naval  hospitals  are  those  of  Haslar,  Plymouth, 
and  Chatham.  Haslar  is  tho  largest  hospital  in  the 
country,  having  been  originally  intended  for  2000  sick, 
and  even  now,  with  increased  allowance  of  space  per  bed, 
accommodating  1500  patients.  There  are  also  hospitals 
in  most  of  the  principal  naval  stations  abroad,  such  as 
Malta,  Jamaita,  Halifax,  Hong-Kong,  &c.  The  principal 
military  hospitals  are  the  Royal  Victoria  Hospital  at 
Netley  (the  invaliding  hospital  of  the  army  and  the  locality 
of  the  army  medical  school),  tho  Herbert  Hospital  at 
Woolwich,  the  Cambridge  Hospital  at  Aldershott,  and 
numerous  others  at  the  principal  stations.  The  cubic 
space  allotted  by  regulation  is  1200  cubic  feet  at  homo 
and  1500  to  2000  cubic  feet  in  the  tropics  per  bed. 
Formerly  every  regiment  of  cavalry  and  infantry  and  each 
battery  or  troop  of  artillery  had  its  own  hospital,  but  this 
plan  is  now  given  up,  and  station  hospitals  with  a  fixed 
staff  are  being  arranged  at  the  chief  centres  of  military  dis- 
tricts. In  both  the  array  and  the  navy  the  regulations 
place  the  administiatiou  and  command  of  hospitals  in  the 
hands  of  tho  respective  medical  aepartments ;  in  the  army 
this  is  as  yet  only  partially  carried  out,  but  it  has  been 


accomplished  in  tho  navy  with  the  advantage  of  botl; 
efficiency  and  economy.  In  time  of  war  general  hospitals 
are  established  at  the  base  of  operations,  whilst  field 
hospitals  move  with  the  troops  as  the  campaign  progresses.. 

In  France  there  have  long  been  hospitals  established  for 
the  navy,  such  as  those  at  Rochefort,  Toulon,  Brest,  ic, 
as  well  as  schools  of  instruction  for  medical  officers.  The 
chief  military  hospital  is  the  Val  de  Grace  at  Paris, 
formerly  a  convent ;  it  is  there  that  the  medical  school  for 
the  arpiy  is  located.  Large  hospitals  are  also  established 
in  all  the  great  stations.  Great  attention  to  military  hos- 
pitals is  also  paid  in  Germany,  Austria,  and  other  countries 
of  Europe.  In  most  of  them  the  administration  is  in  the 
hands  of  the  medical  department,  except  in  France,  where 
the  intendance  still  holds  the  reins,  much  to  the  disadvan- 
tage of  efficiency  and  good  working. 

In  the  United  States  of  America  the  army  is  small  and 
chiefly  employed  on  frontier  duties,  so  that  the  hospitals 
are  all  what  are  called  post  hospitals,  and  as  a  rule  are 
wooden  huts  or  temporary  structures,  built  to  last  ten 
years,  and  to  hold  12  to  24  beds.  There  are,  however,  two 
permanent  hospitals,  one  for  cadets  at  West  Point,  and  tbo 
other,  the  Barnes  Hospital,  at  the  Soldier's  Home  near 
Washington.  Ail  tho  arrangements  are  under  the  army 
medical  department.  The  navy  and  the  mercantile  marina 
were  long  amalgamated  in  America,  so  far  as  hospital 
arrangements  went  The  Marine  Hospital  Service  was 
formed  in  179S,  and  the  navy  was  not  separated  from  it 
until  1811,  although  it  was  not  for  some  years  after  that 
special  naval  hospitals  were  built  In  connexion  with  the 
marine  hospital  service,  hospitals  have  been  established  at 
a  great  number  of  ports,  both  sea,  river,  and  lake.  Up  to 
1870  each  of  these  hospitpls  had  its  own  organization,  but 
since  that  time  a  regular  service  has  been  established  under 
a  supervising  surgeon-general.  A  tax  of  40  cents  a  month 
13  levied  for  the  service  upon  all  seamen  or  members  what- 
soever of  a  ship's  company.  One  of  the  finest  hospitab 
is  tho  Mercantile  Marine  Hospital  at  Chicago,"  a  pavilion 
building  of  several  stories,  and  of  considerable  architectural 
pretensions.  But  in  America,  as  in  Europe,  the  tendency 
has  latterly  been  to  abandon  such  monumental  hospitals, 
and  to  construct  single-storied  pavilions  on  the  hut  or 
"barrack"  principle,^the  word  barrack  being  employed 
in  this  sense  as  equivalent  to  the  French  laraque,  a  wooden 
hut  Accordingly  the  new  marine  hospital  at  San  Francisco 
has  been  luus  constructed,  three  one-storied  pavilions  of* 
Californian  redwood  radiating  from  the  outside  of  a  curved 
corridor,  from  the  ends  and  inner  centre  of  which  project 
the  administrative  blocks.  The  cost  is  about  £120  (5G00) 
per  bed,  whereas  the  average  cost  of  the  older  ones  was 
fully  seven  times  that  amount,  with  the  drawback  that  in 
course  of  time  they  became  extremely  unhealthy,  ond 
showed  all  the  evils  of  hospitalism. 

A  brief  notice  may  be  added  here  of  the  history  of  hospital  con- 
struction in  recent  times,  particularly  with  reference  to  the  pavilion 
system.  It  is  to  France  that  we  must  look  for  the  coinmencemeut 
of  that  system,  although  it  has  been  carried  out  with  even  gieater 
success  in  other  countries.  Its  origin  may  he  traced  to  the  discus- 
sions which  arose  from  time  to  time  as  to  the  advisability  of  recon- 
structing  tho  HOtel-Dieu  at  Paris.  So  long  ago  as  the  17th  century, 
Desgodets,  architect  to  Louis  XIV. ,  presented  a  plan  for  reconstruct- 
ing tho  hospital  in  "rayons."  But  it  was  after  the  fire  that  took 
place  in  1772  that  tho  question  was  taken  up  with  real  interest. 
In  1773  it  was  proposed  to  transfer  the  hospital  to  tho  plain 
of  Grenellc,  and  in  1774  M.  Petit  proposed  a  radiating  building  of 
four  stories  at  the  base  of  the  hill  of  Belleville  (probably  at  no  great 
distance  from  tho  existing  hospital  of  M^niltnontant).  M.  le  Roi 
presented  a  plan  for  a  hospital  at  Cliaillot,  consisting  of  long  single- 
story  pavilions,  arranged  alternately,  with  the  roof  open  at  inter- 
vals,— each  patient  to  bo  screened  off  by  partitions.  Finally,  the 
committee  of  tho  Academic  dcs  Sciences  reported  favourably  in  1788 
on  a  proposal  of  M.  Poyet's  to  construct  a  hospital  on  the  lie  des 
Cygnes  (between  Grenello  and  Passy),  consisting  of  isolated 
pavilions  radiating  from  a  central  rotunda,  the  hospital  to  hold  6000' 
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paticuts, — each  pavilion  to  bo  115  feet  loug,  by  24  broaj  ond  14  to 
15  hiyli,  to  contain  34  to  3C  patients,  anil  to  have  windows  to  tlio 
Collin".     These  proportions  would  give  77  to  SO  square  feet  of  floor 
<l«ccr64  to  CJ  feet  of  wall  space,  and  1080  to  1200  cubic  foet  of 
tcital  space,  an  immense  .advance  U|>oa  then  oxistinf;  arrangements. 
The  licvohition  put  a  stop  to  those  projocta,  and  half  a  century 
olapscd  before  a  pavilion  building,  as  now  understood,  was  actually 
constructed.     Curiously  enoupli,  revolution   af;ain   stepped   in    to 
irrcst  the  luovcmcnt,  fur  the  hrst  buihlingof  the  kind,  the  Ilopital 
l.oui.s-riiilipiH!,  was  begun  in  the  last  yean  of  that  monarch's  reign, 
4nd  kus|>«iided  in  consequence  of  the  revolution  of  February  1848. 
Some  years  later,  in  1854,  itwascomidetodand  renamed  Lariboisiiirc, 
from  the  name  of  the  benefactress  wnosc  munificence  helped  to  bring 
It  to  a  succcastul  conclusion.     The  building  is  oblong,  enclosing  a 
«paco  in  the  centre,  the  front  (south  end)  containing  the  adminis- 
tration,  and  the  opposite    (north)  eml  the   chapel,   kitcht..s,  kc. 
Krom  the  two  sides  the  pavilion  wards  jut  out.      The  building  is  on 
the  whole  not  a  good  ono  ;  the  distance  between  the  pavilions  is 
only  half  what  is  rcipiiroil,  and  the  ward.H  aro  frequently  overcrowded. 
Unfortunately  most  of  the  defects,  witli  some  additional  ones,  have 
been  reproduced   in  the   new  Hutel-Dicu.     The    new    hospital   at 
Meuilmontant,  in  the  north-east  of  I'aris,  is  also  a  pavilion  one, 
dilfering  somewhat  in  detail,  but  of  great  sl;e,  each  pavilion  liaviii'' 
uuMicruus  stories.     The  military  hospital  at  Vinccnnes  is  a  "ood 
ipccimen  of  modern  construction.     A  sm.ill  experimental  pavilion, 
built  on  the  suggestions  of  Dr  Taruier  in  the  garden  of  the  Matcr- 
nilo  in  Paris,  merits  notice.     It  consists  of  two  stories,  each  con- 
taining four  wards  for  ono  parturient  woman  each.     The  kitchen, 
allioe,  kc,  are  in  the  centre,  but  the  only  access  to  each  ward  is  by 
the  verandah  direct  from  the  open  air.     The  walls,  lloors,  and  ceil- 
ings are  non-absorbent,  and  there  is  a  space  of  56  cubic  metres,  or 
nearly  2000  cubic  feet  for  each  inmate.     The  chief  objection  is  that 
there  arc  no  means  of  ventilation  except  by  the  door  or  window  ; — 
otherwise  the  plan  is  excellent.     This  plan  of  making  each  ward 
open  directly  from  tkc  open  air  was  proposed  by  the  late  Sir  James 
Simpson,  as  a  ni^ans  of  improving  the  sanitary  state  of  existing  old 
hospitals.    The  plan.'!  of  il.  ToUct  ought  not  to  be  passed  unnoticed. 
In  addition  to  the  ordinary  principles  of  pavilion  construction,  her 
insists  upon  the  ogival  or  Gothic  form  of  architecture,  which  he 
thinks  was  adapted   in  the   Middle   Ages  na  much   for  sanitary 
as  for  architectural  reasons. 

In  England  the  question  of  hospital  improvement  slcjit  until  the 
disasters  at  Scutari,  in  1854-55,  roused  the  attention  of  tlio  Govern- 
ment and  the  |iublic  to  the  necessities  of  the  case,  and  the  report  of 
the  Army  Sanitary  Oimmission  and  of  the  Ilarrack  and  Hosiiital 
Committee,  and  Miss  Nightingale's  i^otcs  on  Hospitals,  led  the  way 
in  advocating  hospital  reform.  Unfortunately  just  before  this 
movoinMit  the  plans  of  Netloy  Hospital  were  made,  and  the  build- 
ing begun  on  the  corridor  systoni.  Elforts  were  inado  to  arrest  its 
iii'ogrcss,  but  uuhnnpily  without  cdcct,  and  the  country  which  has 
led  the  van  in  sanitary  science  has  as  its  chief  inihtaiy  hospital  a 
building  far  from  satisfactory.  The  first  pavilion  hospital  in 
ICiigland  was  the  lilackburn  Infinnary,  built  rather  more  than 
twenty  years  ago.  Tlio  pavilions  arc  there  at  right  angles  to  a 
centre  corridor,  and  are  alternate  ;  asiinilnrarrangeruent  is  followed 
out  at  the  Children's  Hospital  at  Tendlebury,  near  ilanchcster. 
St  Thomas's  at  Westminster  Bridge  consists  of  a  row  of  parallel 
pavilions  united  by  a  corridor  at  one  end.  A  plan  practically 
I'lentical  was  proposed  for  a  new  hospital  at  Valetta  (Malta),  but 
this  building,  though  frequently  referred  to  in  books,  has  never 
been  constructed.  The  Herbert  Hospital  at  Woolwich  consists  of 
parallel  pavilions  jutting  out  from  the  sides  of  a  centre  corridor  at 
right  angles  ;  although  it  is  now  nearly  tweuty  years  old,  it  is  still 
one  of  the  best  examples  of  a  pavilion  hospital.  The  latest 
pavilion  hospital  is  the  New  Itoyal  Infirmary  at  Edinburgh,  to 
irhich  reference  has  already  been  made.  Every  care  seems  to  have 
been  bestowed  on  its  construction  and  arrangement ;  the  space 
allowed  per  head  is  ample  and  the  site  cxcelleut. 

In  Germany  the  I'ricdrichshain  Hospital  at  Berlin  is  one  of  the 
best  spcciuieus  of  a  pavilion  building.  The  pavilions  are  160  feet 
apart,  six  two-storied  and  four  one-storied,  with  isolation  wards  and 
the  necessary  administrative  buildings.  The  hut  hospital  erected 
during  the  late  war  at  Tcmpelhof  near  the  same  city  was  a  good 
example  of  how  the  pavilion  system  may  be  indefinitely  extended, 
the  huts  being  placed  in  echelon  in  wide  zigzag  lines. 

In  America  great  attention  has  been  paid  to  the  question  of 
hospitals,  especially  since  its  importance  was  so  roughly  thrust 
upon  the  country's  notice  in  thegi-eat  civil  warof  1861-C4.  During 
that  time  numerous  plans  were  tried,  and  among  others  the  old  plan 
of  Petit,  Poyet,  iic,  n.nmcly,  radiating  pavilions  from  a  circular  or 
oval  centre,  which  contained  the  offices  and  administration.  This 
plan  was  found  not  to  be  a  good  one,  as  it  interfered  with  both 
lighting  and  ventilation.  The  earliest  American  hospital  of  any 
iizc  was  the  Pcnnsylvanian  Hospital  of  Philadelphia,  whicli  was 
begun  in  1755,  under  the  auspices  of  Dr  Thomas  Bund  and 
Benjamin  Franklin,  and  finished  in  1805.  It  was  ahso  in  Phila- 
-Jclpliia  that  tlic  first  paviliou  hospital  of  a  pcrmaaeut  character  was 


erected,  tho  corner  stone  being  laid  iu  1800  ;  in  it  the  pavilions  arc' 
parallel,  two  stories  besides  bascuieut  aud  attics.  Tho  space  allowed 
13  ample,  but  tho  wai-ds  are  too  wide,  nearly  31  feet.  lu  Ucw 
York  there  is  a  largo  amount  of  hospital  accommodation — about 
6000  bods,  or  about  1  in  1500  of  the  population.  The  New  Yoik 
Hospital  new  pavilions  give  112  Sfiuare  Ject  of  Door  ei>acc  aud  ISOO 
cubic  feet  of  total  space.  Tlie  Uoosevelt  Hospital  has  somewhat  tho 
same  dimensions,  but  with  a  much  greater  space  for  surgical 
patients.  One  peculiarity  of  arrangement  in  that  building  is  that 
the  closets  are  not  at  tho  end  of  tho  wards  as  usual,  but  in  the 
centre,  grouped  round  a  central  shaft  which  extends  tlirough  pM  the 
stories,  cellar  and  basement.  In  this  the  water  and  steam  pipes 
are  placed,  as  also  the  foul  linen  shafts  ;  the  closets  are  cleaned  by 
a  steam  jet.  This  plan  does  not  seem  very  commcudable.  Tho 
Massachusetts  General  Hospital  at  Boston  is  the  oldest  in  America, 
except  tho  Pennsylvania  Hospital.  Since  1872  four  new  pavilions 
have  been  built  on  peculiar  plans  :  two  are  square,  one  containing 
one  large  ward  for  20  patients,  and  the  other  divided  into  bniall 
rooms  of  2  beds  each,  giving  each  about  97  feet  of  floor  space  antl 
1500  to  1850  feet  of  total  sp.ace  ;  tho  other  two  are  oblong,  divided 
into  rows  of  single  rooms,  with  a  dividing  corridor,  sonicthiug  liko 
an  arrangement  of  prison  cells.  The  floor  space  is  about  the  suiiie, 
with  less  height.  Tho  Johns  Hopkins  Hospital  at  llaltimore  will 
be  memorable  for  the  care  bestowed  upon  tlie  consideration  of  its 
plans.  The  one  finally  adopted  is  on  the  paviliou  principle, 
scattered  over  a  wide  space  of  ground. 
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HOSPITIUJL  The  power  the  Greeks  possessed  of 
travelling  safely  among  other  Greek  states  depended  on 
the  feeling  which  made  hospitality  a  matter  of  religion,  and 
looked  on  strangers  as  under  the  protection  of  Zeus  Xenios. 
A  stranger  was  received  and  protected  during  his  stay. 
Violation  of  tho  duties  of  hospitality  was  likely  to  provoko 
the  wrath  of  the  gods  ;  but  it  does  not  appear  that  any- 
thing beyond  this  religious  sanction  existed  to  guard  tho 
rights  of  a  traveller.  There  is,  however,  no  ground  for  the 
common  statement  that  a  stranger  was  ipso  facto  considered 
as  an  enemy.  In  truth  he  was  a  guest.  The  roads  were 
all  sacred ;  ho  wha  passed  over  them  was  tho  guest  of  the 
land ;  he  found  along  their  courses  statues  of  the  tutelary 
deity  of  the  road,  generally  Hermes  ;  and  tho  offerings  of 
food,  ic,  in  front  of  these  he  was  at  liberty  to  apjiropriatc. 
Hence  the  word  (p/xaiov  was  used  in  the  sense  of  a  luck) 
find.  (S:c  Curtius,  "  Griech.  Wegcbau,"  Berlin.  AbhanJl., 
1854.)     When   tho   guest  parted   from   hi5  host  ho   was 
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often  presented  witli  gilts  (^eVia),  anJ  saraetimos  a  die 
(atrrpayoAo?)  wai  broken  between  tliera.  Each  tbon  took 
a  part,  a  family  connexion  was  cstablisbed,  and  tbe  broken 
die  served  as  a  symbol  of  recognition  ;  thus  the  members 
of  each  family  found  in  the  other  hosts  and  protectors 
in  case  of  need.  As  the  foreigner  was  not  'recognized 
by  the  law  of  the  state  in  which  ho  travelled,  ho  could 
appear  in  a  court  of  justice  only  through  his  host. 
Similar  customs  beem  to  have  existed  among  the  Italian 
races.  In  Rome  there  was  a  tie  recognized  by  the  law 
between  host  and  guest,  almost  as  strong  as  that  which 
connected  patron  and  client.  Jupiter  Hospitalis  watched 
over  the  jus  hospitii.  As  iu  Greece  the  connexion  often 
became  hereditary ;  and  a  tessera  hospitalis  was  broken 
between  the  parties. 

Besides  this  private  connexion  there  was  a  custom 
according  to  which  a  state  appointed  among  the  citizens 
of  another  state  one  man  called  irpdfcvos  to  protect 
any  of  their  citizens  travelling  in  his  country.  Some- 
times an  individual  came  forward  voluntarily  to  perform 
these  duties  on  behalf  of  another  state  {(dcXoTrpoicvo^). 
Many  cases  occur  where  such  an  office  was  hereditary  ; 
thus  the  family  of  CuUias  at  Athens  v/ere  prosenoi  of  the 
Spartans.  We  find  the  office  mentioned  in  a  Corcyra?an 
inscription  dating  probably  from  the  7th  century  B.C., 
and  it  continued  to  grow  more  important  and  frequent 
throughout  Greek  history.  There  is  no  proof  that  any 
direct  emolument  was  ever  attached  to  the  office,  while  the 
expense  and  trouble  entailed  by  it  must  often  have  been 
very  great.  Probably  the  honours  which  it  brought  with 
it  were  sufficient  recompense.  These  consisted  partly  in 
the  general  respect  and  esteem  paid  to  a  proxenos,  and 
partly  in  many  more  substantial  honours  conferred  by 
special  decree  of  the  state  whose  representative  he  was, 
such  as  iTnya/jLia,  y^s  tyKT-T/cris,  drf'/Vtia,  davXi'a,  Trpoi&pia, 
and  sometimes  full  citizenship.  Public  liospitium  seems 
also  to  have  existed  among  tin  Italian  races  ;  but  the 
circumstances  of  their  history  prevented  it  from  becoming 
so  important  as  in  Greece. 

HOTCHPOT  (or  Hotch-potch,  Hodge-podgIe),  in  law, 
is  the  name  given  to  a  rule  of  equity  whereby  a  person, 
interested  along  with  others  in  a  common  fund,  and  having 
already  received  something  in  the  same  interest,  is  required 
to  surrender  what  has  been  so  acquired  into  the  common 
fund,  on  pain  of  being  e-xcluded  from  the  distribution. 
The  following  is  an  old  example  given  in  Coke  on  Littleton  : 
— "  If  a  man  seized  of  30  acres  of  land  in  fee  hath  issue 
only  two  daughters,  and  he  gives  with  one  of  them  10  acres 
in  marriage  to  the  man  that  marries  her,  and  dies  seized  of 
the  other  20  ;  now  she  that  is  thus  marrie  1,  to  gain  her  share 
of  the  rest  of  the  land,  must  put  her  jiart  given  in  marriage 
into  hotch-pot;  i.e.,  she  must  refuse  to  take  the  profits 
thereof,  and  cause  her  land  to  be  so  mingled  with  the  other 
that  an  equal  division  of  the  whole  may  be  made  between 
Ler  and  her  sister,  as  if  none  had  been  given  to  her;  and 
thus  for  her  10  acres  she  shall  have  15,  or  otherwise  the 
sister  will  have  the  20."  In  the  common  law  this  seems 
to  have  been  the  only  instance  in  which  the  rule  was  applied, 
and  the  reason  assigned  for  it  is  that,  inasmuch  as  daughters 
succeeding  to  lands  take  together  ns  coparceners  and  not 
by  primogeniture,  the  policy  of  the  law  is  that  the  land  in 
such  cases  should  be  equally  divided.  The  law  of  hotch- 
pot applies  only  to  lan<ls  descending  in  fee-simple.  The 
same  principle  is  noticed  by  Blackstone  as  applying  in  the 
customs  of  York  and  London  to  personal  property.  It  is 
also  expressly  enacted  in  the  Statute  of  Distributions  (§  5) 
that  no  child  of  the  -intestate,  except  his  heir-at-law,  who 
shall  have  any  estate  in  land  by  the  settlement  of  the 
intestate,  or  wiio  shall  bs  advanced  by  the  intestate  in  his 
life  time  by  pecuniary  portion  pcual  to  the  ■  distributive 


shares  of  Ihs"  other  ohildren,  .<;hall  participate  wifw  them' 
iu  the  surplus  ;  but  if  the  estate  so  given  to  such  child  by 
way  of  advancement  be  not  equivalent  to  their  shares,  then 
such  part  of  the  surplus  as  will  make  it  equal  shall  be  allotted, 
to  him.  It  has  been  decided  that  this  provision  applies 
only  to  advancements  by  fathers,  on  the  ground  that  the 
rule  was  founded  on  the  custom  of  Loudon,  which  never 
affected  a  widow's  personal  estate.  The  heir-at-law  is  not 
required  to  bring  any  land  which  he  has  by  descent  or  other- 
wise from  the  deceased  into  hotch-pot,  but  advancements 
made  to  him  out  of  che  personal  property  must  be  brought 
in.  The  same  principle  is  to  be  found  in  the  coUatio 
boitorum  of  the  Roman  law  :  emancipated  children,  in 
order  to  share  the  inheritance  of  their  father  with  the 
children  uncmancipated,  were  required  to  bring  their  pro- 
perty into  the  common  fund.  It  is  also  found  iu  the  law 
of  Scotland.  ''  It  seeraeth,"  says  Littleton,  "  that  this 
word  hotch-pot  is  in  English  a  pudding  ;  for  in  a  pudding 
is  not  commonly  put  one  thing  alone,  but  one  thing  with 
other  things  together." 

HOTHO,  Heinrich  Gustav,  was  born  at  Berlin  in 
1802,  and  died  in  his  native  city  on  Christmas  day  1873. 
He  made  a  name  for  himself  in  Germany  as  an  historian 
rather  than  as  a  critic  of  art.  Yet  he  remained  second  to 
his  contemporary  Waagen  in  experience,  grasp  of  subject 
matter,  and  subtlety  of  eye.  Nor  had  he  the  good  fortune 
which  accompanied  Waagen  through  life  to  find  patrons 
and  friends  in  all  countries  of  Europe.  No  one  could  have 
foreseen  that  Hotho  would  one  day  be  an  authority  on  art.' 
During  boyhood  he  was  aifected  for  two  years  with  blind- 
ness consequent  on  an  attack  of  measles.  But  recovering 
his  sight  he  studied  so  hard  as  to  take  his  degree  at  Berlin 
in  1826.  A  year  of  travel  spent  in  visiting  Paris,  London, 
and  the  Low  Countries  determined  his  vocation.  He 
came  home  delighted  with  the  treasures  which  he  had 
scon,  worked  laboriously  for  a  higher  examination,  and 
passed  as  "  doccnt "  in  aesthetics  and  art  history.  In  1829 
he  was  made  professor  at  the  university  of  Berlin.  In 
1833  Waagen  accepted  him  as  assistant  in  the  museum 
of"  the  Prussian  capital;  and  iu  1858,  after  the  death  of 
Schorn,  he  was  promoted  to  the  directorship  of  the  print- 
room.  This  was  Hotho's  last  step  in  life.  When  Waagen 
died  he  had  hopes  of  succeeding  him,  but  these  hopes  were 
disappointed,  not  because  in  this  walk  Hotho  was  unfitted 
for  the  duties  ho  was  ambitious  of  performing,  but  probably 
because  his  experience  was  not  considered  sufficiently  exten- 
sive. During  a  long  and  busy  life,  in  which  his  time  was 
divided  between  literature  and  official  duties,  Hotho's 
ambition  had  always  been  to  master  the  history  of  the 
schools  of  Germany  and  the  Netherlands.  Accordingly 
what  ho  published  was  generally  confined  to  those  countries. 
In  1842-43  he  gave  to  the  world  his  account  of  German 
and  Flemish  painting.  From  1853  to  1858  he  revised 
and  published  anew  a  part  of  this  work,  which  he  called 
"  the  school  of  Hubert  van  Eyck,  with  his  German  pre- 
cursors and  contemporaries."  His  attempt  later  on  to 
write  a  history  of  Christian  painting  overtasked  his  strength, 
and  was  far  from  finished  when  the  last  sickness  fell  on ' 
him.  Hotho's  name  will  be  honourably  remembered  as' 
that  of  an  amiable  and  industrious  man,  earnest  from  the  ' 
first  in  his  effort  to  throw  light  on  an  obscure  and  recon- 
dite subject.  His  training  unfortunately  confined  him  to 
one  section  of  the  field  in  which  art  history  is  comprised, 
and  his  comparative  ignorance  of  Italian  painting  was  the 
cause  why  he  did  not  climb  the  last  step  to  which  Wnagen 
had  been  able  to  ascend. 

HOTMAN,or  Hottoman-,  FEA^'goIS  (152  4-1590),  one  of 
the  most  learned  of  French  civilians,  and  a  brilliant  publicist, 
was  born  at  Paris  in  1524,  of  a  family  which  had  come,  in 
the  days  of  his  grandfather,  from  Silesia.     His  father  a 
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ooaoaellor  of  llio  parliament  of  Po'-li,  'naturally  hoped  to  8co 
hia  eldest  son  Lia  successor,  and  gave  him  a  legal  education 
at  Orleans.  After  three  ytars'  study  he  was  made  a  doctor 
of  laws,  and  immediately  began  to  practise  at  the  Paris  bar. 
But  the  quibbles  of  pleading  soon  disgusted  him,  and  to  his 
father's  annoyance  he  turned  to  the  calmer  study  of  juris- 
prudence. At  the  age  of  twenty-two  he  was  named  public 
lecturer  with  Bandouia  at  Paris,  and  at  once  gained  high 
repute.  The  fortitude  of  Anne  Dubourg  under  torture 
roused  his  latent  enthusiasm  for  the  Reformed  opinions  ;  he 
at  once  gave  up  his  career,  and  went  in  1547  to  Lyons,  the 
outpost  of  Genevan  theology,  and  thence  to  Geneva  and  Lau- 
sanne. At  Lausanne  he  became  professor  of  belles-lettres 
and  history,  and  married  a  French  refugee  from  Orleans ; 
in  1650  we  find  him  in  high  repute  as  a  teacher  at  Stras- 
burg,  where  he  lectured  for  se.eral  years  to  large  crowds  of 
students.  In  15G0,  in  the  beginning' of  the  civil  troubles, 
he  attached  himself  to  Antony  of  Navarre,  and  was  trusted 
with  delicate  missions  from  the  Huguenot  chiefs  to  German 
princes ;  he  even  at  one  time  carried  credentials  from 
Catherine  de'  ^ledici,  and  his  speech  at  the  Frankfort  diet, 
which  is  extant,  is  "a  model  of  eloquence  and  political 
shrewdness."  After  a  while  we  find  him  professor  at 
Valence,  expounding  the  civil  law  with  such  success  aa  to 
restore  the  failing  credit  of  that  university.  Three  years 
later  ho  succeeded  Cujas  at  Bourges ;  but  the  civil  war  drove 
him  to  Orleans  for  refuge,  whence  he  was  sent  down  to 
Blois  to  negotiate  the  peace  of  156S.  He  returned  to 
Bourges  only  to  encounter  another  outbreak  of  war  and 
another  flight,  this  time  to  Sancerre,  where  in  the  tedium 
of  the  obstinate  siego  he  composed  his  Consolatio,  a  strik- 
ing work  drawn  from  the  Bible  and  St  Augustine.  The 
peace  of  1570  restored  him  once  more;  but  the  St  Bar- 
tholomew drove  him  away  again  ;  and  with  wife  and  family 
he  fled  to  Geneva,  turning  his  back  for  ever  on  his  country. 
As  he  went  he  shot  at  Oharles  IX.  a  Parthian  shaft  in 
hia  celebrated  Franco-Gallia,  a  treatise  much  censured  by 
Catholics  and  Huguenots  alike.  It  breathed  the  true 
spirit  of  research  and  of  Huguenot  independence  and  even 
republicanism ;  for  it  boldly  appealed,  in  the  very  citadel 
of  hereditary  succession,  from  rights  of  blood  to  popular 
election,  and  declared  that  the  French  monarchy  rested 
on  that  foundation ;  the  use  soon  made  of  the  book  by 
the  Jesuits  in  their  pamphlet  war  against  Henry  IV. 
added  to  its  unpopularity.  At  Geneva  Hotman  was  ap- 
pointed professor  of  Roman  law,  and  taught  in  peace  for 
six  years;  in  1579,  however,  the  threatening  approach  of 
the  duke  of  Savoy  frightened  him  away  to  Basel  Thence 
the  plague  sent  Iiim  to  llontb^liard  in  1582,  where  he  lost 
his  faithful  wife.  After  making  trial  of  Geneva  once 
more,  he  again  in  1589  fled  to  Basel,  where  he  died  in 
1590,  and  was  buried  in  the  cathedral. 

Hotman  was  n  man  of  unfeifrncd  piety,  nor  were  his  firm  and  lofty 
ideas  on  religion  ever  shaken;  the  purity  of  bis  hom'jlife,  his  devotion 
to  wife  and  family,  his  courageous  endurance  ol  poverty  and  trouble, 
made  him  one  of  the  finer  characters  of  his  age.  His  very 
timidity  and  restlessness  were  but  the  results  of  a  parent's  anxiety 
for  the  safety  of  his  chiljren ;  the  infinite  horrors  of  vinbridled  war 
filled  him  with  fears  for  them.  It  waa  his  quick  intelligence  and 
passionate  temperament  that  made  him  a  wanderer,  and  even  laid 
nim  open  to  the  suspicion  of  cowardice.  As  an  author,  if  not 
original,  ho  certainly  was  not  Scaliger's  "  vulgaro  ingenium."  His 
criticism  ia  sound  and  acute,  his  learning  beyond  question  scholarly 
and  legal,  his  Latinity  admirable,  even  eloquent;  he  is  one  of  the 
best  writers  of  his  age- ;  and  it  is  not  to  be  urccd  severely  against  him 
that  he  cheated  himself  with  that  snare  of  clever  and  needy  men, 
alchemy,  and  soaght  to  achieve  the  transmutation  of  metals. 

nis  chief  worku  were — the  Anil-  Tribontm  (1567),  a  trcAIIso  to  show  th«t  French 
Uw  cculd  Dot  be  based  on  Justinian;  tho  Franro-Oaltta  (1573),  with  the  pam- 
phlets In  Its  defence;  his  C()rttrorcrtia  patrui  tt  nepolls  (V,8i);  hli  Brutum  Fuf- 
tiien  (1565),  Di^ninst  the  bull  of  Pope  SIxtua;  the Confo/af(o (published  In  1503);  A 
Trealtu  on  tht  EucfiariiC  (156f.);  A  Lif«  oj  Cott^fOM:,),  with  many  other  works 
•u  Uw.  history,  politics,  or  classical  schtjlarshjp.  These  sre  mostly  forgotten; 
out  In  their  dsy  they  plnccu  Francis  Hotman  In  tho  flrst  rank  among  the  lenrncd 
and  i^ompllshed  auttioi^  of  France.  A  coUcdloa  of  hlslcttcn  was  publUhcU  at 
^maurdani  la  1700. 


HOT  SPRINGS,  a  post  village  in  Hot  Springs  county, 
Arkansas,  United  States,  is  situated  on  a  tributary  of  the 
Washita  river,  55  njilfjs  S.W.  of  Little  Rock.  It  is  much 
resorted  to  by  strangers  on  account  of  its  hot  springs, 
which  are  about  sixty  in  number,  and  together  have  a 
daily  flow  of  about  500,000  gallons.  They  vary  in 
temperature  from  93°  to  150°  Fahr.,  and  their  beneficial 
efiects  depend  chiefly  upon  external  application.  The 
principal  diseases  in  which  they  are  efficacious  are  affections 
of  tho  skin,  malarial  feverf  and  rheumatism.  Tho  number 
of  persons  who  make  use  of  them  is  about  20,000 
annually.  The  town  is  well  supplied  with  hotels  nnd 
churches.  The  population,  which  in  1870  was  1276, 
was  5179  in  1880. 

HOTTENTOTS  waa  the  generic  name  given  by  Euro- 
peans to  the  native  tribes  inhabiting  the  southern  extnimity 
of  Africa.  Some  early  writers  termed  them  Hodmadods 
or  Hodmandods,  and  others  Hot-uots  and  Ottentots — all 
corruptions  of  the  same  word.  The  common  denomination 
adopted  by  themselves  was  Khoi-Khoin  (men  of  men),  or 
Qu»  Quce,  Kwekhena,  t'Kuhkeub,  the  forms  varying  accord- 
ing to  the  several  dialects. 

These  aborigines,  totally  distinct  as  they  were  in  their  pri- 
mitive state  from  all  other  African  races,  have  been  gene- 
rally regarded  as  the  most  ancient  inhabitants  of  the  land. 
A  little  more  than  two  centuries  ago  they  were  a  numerous 
people,  whose  nomadic  tribes  or  clans  and  families  were 
spread  over  the  territory  now  distinguisied  aa  the  Cape 
Colony  ;  and  tradition,  aa  well  as  the  evidence  afTorded  by 
names  of  places  and  surviving  peculiarities  of  manners  and 
language,  points  to  their  having  in  prehistoric  times 
extended  much  further  to  the  north-westward  and  eastward, 
where  they  have  been  supplanted  by  the  Kaffre  or  Negro 
tribes.  The  freedom,  security,  and  protection  enjoyed  by  the 
Hottentots  since  the  Cape  of  Good  Hope  became  a  portion 
of  the  British  empire  have  in  no  small  degree  arrested  the 
process  of  extermination  of  the  race  which  was  rapidly  pro- 
ceeding at  the  close  of  last  century.  When  Sir  John 
Barrow  described  their  condition  in  1798,  he  estimated 
their  numbers  at  about  15,000  souls.  In  1806  the 
official  return  gave  a  population  of  9784  males  and  10,642 
females.  In  1824  they  had  increased  to  31,000.  At 
the  census  of  1865  they  numbered  81,689 ;  and  tho 
census  of  1875  gave  the  Hottentot  population  within  the 
Cape  Colony  at  98,561.  In  the  returns  for  the  last-men- 
tioned periods,  however,  the  designation  "Hottentot"  has 
no  doubt  embraced  many  jiersons  of  mixed  race.  It  ia 
only  at  tho  mission  stations  or  in  their  vicinity  that  any 
genuine  descendants  of  the  early  tribes  are  now  to  be  met 
with.  Beyond  the  colonial  borders,  however,  they  are 
numerically  strong.  Dr  Theophilus  Hahn  gives  tho  follow- 
ing as  an  approximate  statement  of  their  numbers  (amount 
ing  in  all  to  nearly  17,000)  in  Great  Namaqualand 
and  Damaralond  : — Fure  Namaquas — Geikous,  or  Red 
Nation,  2500;  Topnaars,  750;  Kharo-oas,  300;  Khogeis, 
100  ;  Ogeis,  or  Great  Deaths,  800  ;  Khau-goas,  or  Young 
Red  Nation,  1000;  Habobes,  or  Velschoendragers,  1800; 
Karagei-Khois,  800;  Gaminus,  or  Bondlczwaarts,  2000; 
Gonungu,  or  Lowlanders,  200.  Namaqua  Uottentots  or 
Oerlaams — Ficha-ais,  or  Afrikaaners,  800 ;  Kowisis,  2500; 
Amas,  2000 ;  Khauas,  700 ;  Gei-Khauas,  or  Oobabis 
people,  600. 

The  pure  Namaquas  claim  to  be  the  aboriginal  tribes, 
while  the  "  Oerlaara  "  are  the  new  comers,  or  those  who 
migrated  across  the  Orange  river  from  the  southern  part 
of  Cape  colony.  The  latter  tribes  and  many  of  the  former 
may  be  said  to  be  in  a  semi-civilized  state,  and  have  in  a 
great  measure  adopted  the  customs,  habits,  language,  and 
pursuits  of  the  colonists.  Some  arc  in  good  circumstances, 
rich  in  waggons,  horses,  cattle,  and. sheep;  while  others 
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retain  all  tlier  improvident,  idle,  nomadic  habits  of  tlio 
aborigines. 

Tlie  primitive  character  of  the  Hottentot  or  Khoi-Khoin 
has  been  greatly  changed  by  their  forced  migrations,  and 
their  gradual  adoption  of  the  habits  of  civilized  life.  The 
best  information  as  to  their  original  manners  and  customs 
is  therefore  to  be  obtained  from  the  descriptions  given  of 
them  by  the  older  writers.  The  observations  of  Kolben, 
who  was  a  resident  at  the  Cape  in  the  early  part  of  last 
century,  are  by  far  the  most  complete ;  and,  although 
doubts  have  been  thrown  upon  some  of  his  statements,  yet 
travellers  and  missionaries  who  have  resided  among  the 
tribes  in  Great  Namaqualand  confirm  and  endorse  the 
greater  part  of  them. 

All  authorities  agree  in  representmg  the  natural  disposi- 
tion of  the  Hottentots  as  mild,  placable,  and  ingenuous. 
Mutual  affection  was  the  greatest  of  their  virtues.  They 
held  in  contempt  the  man  who  could  eat,  drink,  or  smoke 
alone.  They  were  hospitable  to  strangers ;  indeed,  their 
munificence  often  left  them  scarcely  anything  for  them- 
selves. Another  characteristic  was  indolence.  While  not 
deficient  in  talents  or  capacity,  they  seemed  to  lack  the 
energy  to  call  them  into  action.  They  did  not,  however, 
disdain  to  look  after  their  cattle.  Hunting  they  pursued 
for  pleasure  as  weU  as  sustenance,  and  when  once  aroused 
they  were  nimble  and  active,  as  well  as  bold  and  ardent. 
In  personal  appearance  they  were  of  a  medium  height, 
the  females  rather  smaller  than  the  men.  Their  bodies 
were  slender  but  well  proportioned,  with  small  hands  and 
feet  Their  skin  was  of  a  leathery  brown  colour ;  their  face 
oval,  with  prominent  projecting  cheekbones ;  eyes  dark 
chestnut  or  black  and  wide  apart;  nose  bioad  and  thick 
and  flat  at  the  root;  chin  pointed,  and  mouth  large,  with 
thick  turnedup  lips.  Their  woolly  hair  grow  in  short 
tliick  curly  tufts  on  their  head,  and  the  beard  very  scanty. 
The  women,  especially  as  they  advanced  in  years,  had  flabby 
breasts  hanging  down  low;  abnormal  developments  of  fat 
were  somewhat  common  among  them  ;  and  cases  occurred 
of  extraordinary  elongation  of  the  labia  minora  and  of  the 
proeputium  ditoridis.^ 

Tlie  dress  of  the  mcQ  was  very  simple.  A  cloak  or 
kaross,  varying  according  to  the  fashion  of  the  tribe,  was 
usually  thrown  across  the  shoulders  and  a  smaller  one 
across  the  loins.  Those  of  the  chiefs  or  captains  were 
usually  of  tiger  or  wild-cat  skins,  those  of  the  commonalty 
of  slieop  skins.  They  wore  the  cloaks  all  the  year  round, 
turning  the  hairy  side  inward  in  winter  and  outward  in 
summer ;  they  slept  in  them  at  night,  and  when  they  died 
they  were  interred  in  them.  They  had  suspended  around 
their  necks  little  bags  or  pouches,  containing  their  knives, 
tlieir  pipes  and  tobacco  or  daccha  {Caiinahis,  or  hemp),  and 
an  amulet  of  burnt  wood.  On  their  arms  were  rings  of 
ivory.  When  they  drove  their  herds  to  pasture  they  wore 
sandals  on  their  feet,  and  some  of  them  carried  a  jackal's 
tail  fastened  on  a  stick  to  wipe  their  face  with  when  heated 
and  drive  away  the  flies.  The  women  also  wore  karosses, 
a  lesser  under  a  greater,  fashioned  much  like  those  of 
the  men,  but  with  the  addition  of  a  little  apron,  to  which 
were  appended  their  ornaments.  In  a  leather  bag  sus- 
pended round  their  neck  they  carried  daily,  whether  at 
home  or  abroad,  some  victuals,  together  with  their  daccha, 
tobacco,  and  pipe.  They  also  wore  an  ornamented 
skin  cap  on  their  heads,  armlets  of  iron  or  copper  on  their 
arms,  strings  of  beads  round  their  wrists,  and  round  their 
logs  thongi  of  03-hido  sometimes  covering  half  the  leg  or 
more, 
i  Jhey  loved  to  besmear  their  bodies  and  their  dress  with 

P  Sco  p.ii>er  l>v  >rrs«r3  Flower  aiil  >rurie  in  Jonrv.,  Coinp.  Aiiat. 
fjtf  I'liyin/  -If,  IbO?;    (iiul  rrit»  li,  Die  F.ht'jchurncn  Stul-Afrikas. 


greasy  substances.  The  wealthy  Hottentots  were  very 
lavish  in  the  matter  of  butter  and  fat,  the  use  of  which 
was  the  grand  distinction  between  rich  and  poor.  They 
also  perfumed  themselves  with  the  powdered  leaves  of  a 
shrub  called  by  them  bucchu(Z).'oimn  crenala).  Anoint- 
ment formed  of  soot  and  grease  and  the  powder  of  bucchu 
was  held  in  very  high  estimation. 

The  sites  of  their  villages  or  kraals  were  usually  on  green 
meadow  grounds.  They  never  entirely  exhausted  the  grass 
or  herbage,  but  kept  moving  at  intervals  from  one  spot  to 
another.  The  huts  or  tents,  which  they  could  strike,  carry, 
or  pitch  where  they  chose,  were  ranged  in  circles,  the  area 
of  which  varied  with  the  pastoral  wealth  of  the  community. 
The  small  rattle  were  placed  inside  the  circle,  and  the 
larger  cattle  outside.  In  the  centre  o£  the  huts  a  hole 
served  for  a  fire-place,  around  which  the  members  of  the 
family  were  fond  of  squatting  upon  their  haunches  whilo 
they  passed  the  tobacco  pipe  from  one  to  another.  On  each 
side  of  the  hearth  small  excavations  an  inch  or  two  deep 
were  made  in  the  ground,  aijd  thereon  mats  were  spread 
upon  which  the  men,  women,  and  children  rolled  up  in  their 
karosses  lay  down  and  slept.  Their  household  cfi'ects  con- 
sisted only  of  some  earthen  vessels  for  cookery,  tortoioe 
shells  for  spoons  and  dishes,  and  calabashes,  bamboos,  and 
skins  for  holding  niilk  and  butter.  The  weapons  for  hunt- 
ing or  warfare — the  assegai,  the  bow  and  poisoned  arrows, 
the  shield,  and  the  kerrie  (a  stick  with  a  large  knob  at  one 
end) — were  also  part  of  the  furniture.  W'omen  were  held 
in  high  repute ;  the  most  sacred  oath  a  Khoi-Khoi  could 
take  was  to  swear  by  his  sister  or  mother;  yet  the  females 
ate  apart  from  the  men,  and  did  all  the  work  of  the  kraal. 
Their  usual  food  consisted  of  milk,  the  flesh  of  the  buffalo, 
hippopotamus,  antelope,  or  other  game,  and  edible  roots 
and  bulbs  or  wild  fruits.  Cows'  milk  was  commonly 
drunk  by  both  sexes,  but  ewes'  milk  only  by  the  women,' 
and  when  cows'  milk  was  scarce  the  women  were  obliged 
to  keep  to  ewes'  milk  or  water.  Meats  were  eaten  either 
roasted  or  boiled,  but  for  the  most  part  half  raw,  without 
salt,  spices,  or  bread.  Some  meats  they  carefully  abstained 
from,  such  as  swine's  flesh.  Hares 'and  rabbits  were 
forbidden  to  the  men,  but  not  to  the  women ;  while  the 
pure  blood  of  beasts  and  the  flesh  of  the  mole  were  for- 
bidden to  the  women,  but  not  to  the  men. 

Their  social  pleasures  consisted  in  feasting,  smoking, 
dancing,  and  singing.  Every  signal  event  of  life,  and  every 
change  of  abode  and  condition  was  celebrated  with  a  feast. 
On  the  formation  of  a  new  kraal  an  arbour  was  constructed 
in  the  centre,  and  the  women  and  children  adorned  and 
perfumed  it  with  flowers  and  branches  of  trees  and  odorifer- 
ous herbs.  The  fattened  ox  was  killed  and  cooked,  and  the 
men  partook  of  it  in  the  arbour,  while  tbo  women  sitting 
apart  regaled  themselves  with  broth.  Upon  such  occasions 
they  indulged  in  no  other  intoxication  than  what  arose 
from  their  smoking  tobacco  or  daccha. 

Circumcision,  which  is  common  to  the  KafTre  tribes,  was 
unknown  to  them,  but  when  a  youth  entered  upon  manhood 
a  particular  ceren»ony  was  performed.  One  of  the  elders 
or  officiating  priests,  using  a  knife  of  sharp  quartz,  made 
incisions  on  the  young  man's  body,  and  afterwards  be- 
sprinkled the  same  with  urine.  When  a  man  for  the 
first  time  distinguished  himself  by  killing  an  elej'bant, 
hippopotamus,  or  rhinoceros,  similir  marks  were  made 
on  his  body,  and  were  regarded  as  i;^ignia  of  honour. 
There  was  no  purchase  of  wives,  but  in  every  case  of 
marriage  the  consent  of  the  jiarents  had  to  be  first  obtained. 
If  his  proposals  were  accepted,  the  suitor  accompanied  by 
all  his  kindred  drove  two  or  three  fat  oxen  to  the  house 
from  which  he  was  to  take  his  destined  brid",.  There  hei 
assembled  relations  received  them  with  kindly  greetings 
aud  carts.sos ;  tlie  oxen  were  then  immediately  slain,  and 


H  O  1^  T  E  N  T  O  T  S 


311 


tvery  one  participated  in  tlio  bridal  feast.  Tlio  nuptial 
ceremony  was  concluilcJ  by  the  priest  besprinkling  the 
happy  pair.  Among  the  colonial  Hottentots  these  ancient 
usages  have  long  been  pet  aside ;  but  they  are  still  con- 
tipoed  among  uonie  of  the  surviving  tribes  north  of  the 
Orange  river.  Polygamy  was  practised,  but  not  to  any 
great  extent.  Divorce  was  much  more  common.  Family 
names  were  perpetuated  in  a  peculiar  manner — the  sons 
took  the  family  name  of  the  mother,  while  the  daughters 
took  that  of  the  father.  Thus  if  the  father's  and  mother's 
names  were  respectively  Hagub  and  Daimfis,  the  sons 
would  be  called,  according  to  their  aje,  Daimub  geib  (big 
one),  Daimub  !  naga  mab  ^of  lower  standing),  and  Daimub 
{  ICham  (younger)  ;  and  tue  daughters,  Hagu-geis  (eldest), 
Hngu'nagamos  (second),  and  Hagu  }  Khams  (younger). 
The  chililrcn  were  vcrj'  respectful  to  their  parents,  by 
whom  they  were  kindly  and  affectionately  treated.  Yet 
the  superannuated  or  aged  father  or  mother  was  sometimes 
rxposed  and  left  to  die.  Namaquas  sny  this  was  done  by 
fery  poor  people  if  they  hod  no  food  for  their  parents. 
Cut  even  when  there  was  food  enough,  aged  persons, 
especially  women,  who  were  believed  to  be  possessed  of  the 
Bvi',  spirit  or  devil  wore  placed  in  an  enclosure  of  bushes 
With  some  meat  and  water,  intended' to  bo  their  Jast 
uourishment. 

The  Hottentots  had  neither  warlike  nor  pastoral  songs, 
and  their  musical  instruments  were  but  few  and  simple. 
One  named  the  "  gofah  "  was  formed  by  stretching  a  piece 
of  the  twisted  entrails  of  a  t'ueop  along  a  thin  hollow 
stick  about  three  feet  in  length  in  the  manner  of  a  l)ow  and 
string.  At  one  end  there  was  a  piece  of  quill  fixed  into 
the  stick,  to  which  the  mouth  was  applied,  and  the  tones 
were  produced  by  inspiration  and  respiration.  Another, 
the  "ramkee,"  wm  constructed  on  the  same  principle 
13  a  guitar,  with  three  or  four  strings  stretched  over  a 
piece  of  hollow  wood.  The  "rommelpot"  was  a  kind  of 
drum.  Reeds  several  feet  long  were  likewise  made  use  of 
is  flutes.* 

The  system  of  govemmont  was  patriarchal  Each  tribe 
Jiad  its  hereditary  "khu-khoi"or  "gao-ao"or  chief,  and 
each  kraal  or  encampment  its  captain.  These  mot  in 
council  whenever  any  great  irKitters  affecting  the  privileges 
of  the  people  had  to  be  decided.  They  had  no  salarj-,  but 
their  persons  were  held  in  great  reverence,  and  they  were 
installed  in  office  with  solemnities  and  feasting.  In  certain 
tribes  the  hind  part  of  every  bullock  which  was  slaughtered 
was  sent  to  the  chief,  and  this  he  distributed  among  the 
males  of  the  village.  Ho  also  collected  sufficient  milk  at 
the  door  of  his  hut  to  deal  out  amongst  the  poor.  -A 
part  of  every  animal  taken  in  hunting  was  exacted  by  the 
chief,  even  though  it  was  in  a  state  of  putrefaction  when 
brought  to  him. 

The  captains  assisted  by  the  men  of  6ach  kraal  attended 
to  the  settlement  of  disputes  regarding  properly  and  to 
the  trial  of  criminals.  A  murderer  was  beaten  or  stoned 
to  death ;  but  if  one  escaped  and  was  at  large  ifor  a 
whole  year,  he  was  allowed  to  go  unpunished.  AduHery 
•seldom  occurred ;  if  any  one  found  parties  in  the  act 
and  killed  them  he  was  no  murderer,  but  on  the  con- 
trary received  praise  for  his  deed.*    Women  found  offond- 

'  These  ivcre  always  played  at  the  recd-daiice,  wliich  wa?  commenced 
oy  a  lender  blowing  on  his  reed,  wiOi  head  Lent  forwards,  and 
stamping  his  feet  violently  on  the  ground  lo  beat  timt  '  He  was  fol- 
loweil  by  the  other  musicians,  who,  forming  a  circle,  aI«o  stooped 
forward  and  stamped.  The  women  first  ran  round  the  circle  of  rccl- 
pl.iycra,  clapping  their  hands  and  singing,  and  giving  their  bodies 
i.-irious  odd  twists.  Then  they  got  into  the  circle,  and  the  men 
stamped  and  blew  the  reeds  around  them,  and  thus  they  continitcd 
freciucntly  a  whole  night  with  but  little  intorruplioD.  On  some  occa- 
«'on»  the  performers  described  with  appropriate  action  any  incident 
of  late  occurrence,  ond  in  doing  «o  the  utmost  poetical  licence,  03 
«cU  as  perfect  freedom  of  speech,  was  perr\iltei! 


;  ing  were   burnt.      Theft,    especially   cattle-stealing;    was 

severely  punished. - 
I  The  religious  ideas  of  the  Hottentots  were  very  obscnib. 
J  Vaillant  533-3  they  had  "neither  priests  nor  temples,  iior 
I  idols,  nor  ceremonials,  nor  any  traces  of  the  notion  of  a 
deity."  Kolben,  Tachart,  and  others,  however,  assure  us 
that  they  believed  in  an  invisible  deity  or  "  Great  Captain," 
whom  they  named  Tik-guoa  {Tsu-yoah),  a  good  man 
who  did  them  no  harm,  and  o.f  whom  therefore  they  need 
not  be  afraid.  They  also  spoke  of  other  captains  of  less 
power,  and  of  a  black  captain  named  Gauna,  who  was 
the  spirit  of  evil.  The  moon  was  a  secondary  divinity, 
supposed  to  have  the  disposal  of  the  weather  :  and  on  each 
occasion  of  the  appearance  of  the  crescent  moon  in  the  sky 
^  they  assembled  from  night  till  morning,  dancing,  clapping 
hands,  and  singing  their  hymns.^  Schmidt,  the  first  mis- 
sionary to  the  Hottentots,  says  they  olso  celebrated  the 
anniversary  of  the  appearance  of  the  Pleiades  above  the 
eastern  horizon.  Ilahn  states  that  at  the  present  day  the 
Topnaars  of  Sandwich  Hairbour  and  of  the  !  Kliumab  moun- 
tains worship  a  being  whom  they  name  Tusib,  the  rain 
god.  Ho  also  reports  that  he  heard  an  old  Namaqua 
saying,  "The  stars  are  the  souls  of  the  deceased,"  hnd 
mentions  a  form  of  iniprecati«jn,  "Thou  happy  one,  may 
misfortune  fall  on  thee  from  the  star  of  my  grandfather." 

Their  notion  of  the  supreme  being  and  their  relations  to 
a  life  hereafter  also  took  the  form  of  ancestor- worship.  ,  The 
deified  hero  was  named  IIcilsi-Eibib ;  and  of  him  endless 
stories  are  tolcL  The  one  most  generally  accepted  is  that 
he  was  a  notable  warrior  of  great  physical  strength,  who 
once  ruled  the  Khoi-Klicin,  and  that  in  a  desperate  struggle 
with  one  of  his  enemies,  whom  he  finally  overcame,  he 
received  a  wound  in  the  knee,  from  which  event  he  got  the 
name  of  "  the  wounded  knee."  He  was  held  in  high  repute 
for  extraordinary  powers  during  life,  and  after  death  he 
continued  to  be  invoked  as  one  who  could  still  relieve  and 
protect.  According  to  the  tradition  still  preserved  among 
the  Namaquas,  Heitsi-Eibib  came  from  the  east.  There- 
fore they  make  the  doors  of  their  huts  towards  the  east, 
and  those  who  possess  tvaggons  and  carts  put  their  vehicles 
alongside  the  mat-house  with  the  front  turned  towards  the 
east.  All  the  graves  are  in  true  west-easterly  direction,  so 
that  the  face  of  the  deceased  looks  towards  the  east.  The 
»pirit  of  Heitsi-Eibib  is  supposed  to  exist  in  the  old  burial 
places,  and,  whenever  a  heathen  Hottentot  passes  them, 
j  he  -throws  stones  on  the  spot  as  an  offering,  at  the  same 
I  time  invoking  the  spirit's  blessing  and  protection.  Habn 
I  asserts  that  there  are  many  proofs  which  justify  the  con- 
clusion that,  to  the  minds  of  the  Khoi-Khoin,  Heitsi-Eibib 
and  Tsugoab  (the  supreme  being)  were  identical.  Both 
were  higher  powers  who  took  great  care  of  men.  Both 
were  believed  to  have  died  and  risen  again.  They  killed 
the  bad  beings  and  restored  peace  on  earth ;  they  promised 
men  immortality,  understood  the  secrets  of  nature,  and 
could  foretell  the  future.  The  Heitsi-Eibega  are  to  be 
found  all  over  South  Africa.* 

Various  ceremonies  were  practised  to  ward  off  tho  evi' 
influence  of  ghosts  and  spectres,  and  charms  were  freelj 

'  The  thief  was  bound  hand  and  foot,  and  left  on  the  ground  wiUU 
out  food  for  a  long  time;  tlwn,  if  his  offence  was  slight,  he  received 
some  blows  with  a'kerrio  or  stick,  but  if  the  cise  was  an  aggravated 
one,  be  was  severely  beaten,  and  tlien  unloosed  and  banished  i'rom  the 
kTaal.  The  family  of  even  the  woist  criminal  suffered  nothing  on  his 
account  in  rejjutation,  privilege,  or  property. 

•  An  interesting  notice  of  this  form  of  worship  occurs  in  the  journal 
of  an  expedition  Avhich  the  Dutch  govei-nor,  Ryk  van  Tulbagh,  sent  to 
the  Great  Namaquas  in  1752,  which  reached  as  far  as  the  Kamob  or 
Lion  river  (about  27°  S.  lat.). 

*  On  the  rcligiou  and  antiquities  see  Hahn's  papers,  "  Graves  of 
tho  Heitsi-Eibib,"  in  Caiie  Monthly  Majuzine,  1879,  and  "  Del 
Hottentolijche  Zai-goab  unU  der  Gricchische  Zeus,"  in  2citMhr./St 
(icogr.,  Berlin,  ]»(0. 
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emplnyed.'  There  was  also  a  belief  thnt  iu  every  foantaiii 
lUero  was  a  suake,  and  that  as  long  as  the  snake  remained 
there  water  would  continue  to  flow,  but  that  if  the  snake 
was  killed  or  left  the  fountain  it  would  coaso.  Offerings 
were  sometimes  made  to  the  spirit,  of  the  fountain.  Like 
all  people  sunk  in  barbarism,  the  Hottentots  had  great 
faith  in  witch-doctors,  or  sorcerers.  When  called  to  a  sick- 
bed, these  ordered  the  patient  to  lie  on  his  back,  and  then 
pinched,  cvfTed.  and  beat  him  all  over  until  they  expelled 
the  illness.  After  that  they  produced  a  bone,  small 
snake,  frog,  or  other  object  which  they  pretended  to  have 
extracted  from  the  patient's  body.  If  the  treatment  did 
not  prove  efficacious,  the  person  was  declared  bewitched 
beyond  the  power  of  any  one  to  euro  him.  Sometimes  a 
joint  of  a  finger  was  cut  off  from  the  idea  that  the  disease 
would  thereby  pass  away.  If  death  occurred,  the  corpse 
was  interred  on  the  day  of  decease.  It  was  wrapt  in  skins, 
and  placed  in  the  ground  in  the  same  position  it  cnco 
occupied  in  the  mother's  womb.  Death  was  generally 
regarded  in  a  very  stoical  manner. 

Tho  Hottentot  language  was  regarded  by  the  early  travellers  and 
colonists  as  an  uncouth  and  barbarous  tongue.  Tho  Portuguese 
called  the  native  manner  of  speaking  stammering  ;  and  the  Dutch 
compared  it  to  the  "gobbling  of  a  turkey-cock."  These  phonetic 
characteristics  arose  from  the  common  use  of  "  clicks," — sounds 
produced  by  applying  the  tongue  to  tlie  teeth  or  to  various  parts  of 
tho  gums  or  roof  of  tho  mouth,  and  suddenly  jerking  it  back. 
Three-fourths  of  the  syllabic  elements  of  the  language  begin  with 
these,  clicks,  and  combined  with  them  ate  several  hard  and  deep 
gutturals  and  nasal  accompaniments.  The  difficulty  a  European 
has  in  acquiring  an  accurate  pronunciation  is  not  so  much  in  pro- 
ducing the  clicking  sound  singly  as  in  following  it  immediately 
with  another  letter  or  syllable.  The  four  recognized  clicks,  with 
the  symbols  generally  adopted  to  denote  them,  ar«  as  follows:— 
Dental  =  |  ;  palatal  =  ^t  ;  lateral  -  || ;  cerebral  =  !.  According 
to  Tindall,  one  of  the  best  grammarians  of  the  language,  the  dental 
click  (similar  to  a  sound  of  surprise  or  indignation)  is  produced  by 
pressing  the  top  of  the  tongue  Jigainst  the  upper  front  teeth,  and 
then  suddenly  and  forcibly  withdrawing  it.  The  palatal  click 
(like  the  crack  of  a  whip)  is  produced  by  pressing  the  tongue  with 
03  flat  a  surface  as  possible  against  the  termination  of  the  palate  at 
the  gums,  so  that  the  top  of  the  tongue  touches  tho  upper  front 
teeth  and  tho  back  of  the  tongue  lies  towards  the  palate,  and  then 
forcibly  withdrawing  the  tongue.  The  cerebral  click  (compared  to 
tho  popping  of  the  cork  of  a  bottle  of  chiimpagno)  is  produced  by 
curling  up  the  tip  of  the  tongue  against  the  roof  of  the  p.ilate,  and 
withdrawing  it  suddenly  and  forcibly.  The  lateral  click  (similar 
to  the  sound  used  in  stimulating  a  horso  to  action)  is  articulated 
by  covering  with  the  tonguo  the  whole  of  the  p.alate  and  producing 
the  sound  as  far  back  as  possible  ;  European  learners  imitate  it  by 
placing  the  tongue  against  the  side  teeth  and  then  withdrawing  it. 
fho  easiest  Hottentot  clicks,  the  dental  and  cerebral,  have  been 
idopted  by  the  Katfrcs ;  and  it  is  a  striking  circumstance,  iu 
evidence  of  the  past  Hottentot  influence  upon  the  Katfre  languages, 
that  the  clicking  decreases  among.st  these  tribes  almost  in  propor- 
tion to  their  distance  from  tho  former  Hottentot  domain. 

The  language  in  its  grammatical  structure  is  beautiful  and 
regular.  Dr  Bleek  describes  it  as  having  the  distinctive  features 
of  the  suflix-pronominal  order  or  higher  forn'  of  languages,  iu 
which  tho  pronouns  are  identical  with  and  borrowed  from  the 
derivative  suffixes  of  tho  nouns.  The  words  are  mostly  mono- 
ayllables,  always  ending,  with  two  exceptions,  in  a  vowel  or  nasal 
sound.  Among  the  consonants  neither  I,  f,  nor  »  are  found. 
There  are  two  jf's,  jr  hard  and  g  guttural,  and  a  deepen-  guttural  kh. 
Diphthongs  abound.  There  is  no  article,  but  tho  deflnitc  or 
indefinite  sense  of  a  noun  is  determined  by  the  gender.  In  tho 
fullest  known  dialect  (that  spoken  by  the  Namnqua)  nouns  are 
formed  with  eight  diflerent  suffixes,  which  in  nouns  designating 
persons  distinguish  masc.  sing.  (-J),  masc.  plnr.  (-in),  masc.  dual 
(kha),  fem.  sing,  (-s),  fern.  plur.  (-/t),  com.  sing.  (•%),  com.  plnr. 
(-«),  com.  dual  (-ra).  Tho  adjective  is  either  prefixed  to  a  noun 
or  referred  to  it  by  a  suffixed  pronoun.  This  grammatical  division 
of  the  nouns  according  to  gender  led  to  the  classification  of  the 

'  If  a  Khoi-Khoi  went  out  hunting  his  Afife  kindled  a  fire,  and 
assiduously  watched  by  it  to  keep  it  alive  ;  if  tlio  lire  should  bo 
extinguished  her  husband  would  not  bo  lucky.  If  she  did  not  make 
a  fire,  .5I10  went  to  tho  water  and  kept  on  throwing  it  about  on  the 
ground,  believing  that  thereby  lier  liusband  would  1)6  successful  in 
getting  game.  Charms,  consisting  of  bones,  burnt  wood,  and  roots  of 
particular  shrubs  tut  into  small  pieces,  were  generally  worn  round 
^0  neck. 


language  ns  ••  sex-dciinflng,"  llun  suggesliiig  if  iiol  id.iilifwii"  int. 
relationship,  in  original  structure,  with  the  North-Aliiyiu  spci  lea 
of  tho  same  family,  such  as  the  Coptic  and  Old  Egyptian.  Gallo 
Berbcrip,  Houssa,  Kthiopic,  and  others. 

Thero  are  four  dialectical  varieties  ->f  the  lauguagc,  each  with 
well-marked  characteristics  :— tho  Kama  dialect,  spoken  by  the 
Nttmaijua  as  well  as  by  the  llau-Koin  or  Hill  Dainaras,  a  suiijioscd 
Uantu  or  negro  people  who  in  some  past  period  were  conquered 
aiid  enslaved  by  the  Namnquas ;  tho  Kora  dialect,  spoken  by  tho 
Korannas,  or  Koraquas,  dwelling  about  the  middle  aud  upper  1  «rt 
I  of  the  Orange,  V'aal,  and  Modder  Rivers  ;  the  Eastern  dialect, 
I  spoken  by  the  Oona  or  Gouaquas  on  tho  borders  of  KallVelami ; 
and  the  Cape  difilcct,  now  no  longer  spokeu  but  preserved  in  the 
I  reconls  of  early  voyagei-s  and  scttlei-a.  Of  these  dialects  the  Kama 
is  the  purest.  It  is  desciilicd  in  three  grammars :— Wallmann's 
(1857)  and  Halm's  iu  German,  and  Tindall's  (1871)  in  English, 
the  last  being  the  best ;  and  tho  four  Gospels,  with  a  large 
amount  of  missionary  literature,  have  been  publijhed  iu  it.  This 
dialect  IS  commonly  spoken  by  a  nativepopulation  of  not  leas  'han 
100,000  souls  south  and  north  of  the  Orange  river,  aud  iu  parts 
of  Damaraland  (or  Heroroland)  and  the  Kaokovrld. 

The  vocabulary  is  not  limited  niorely  to  the  expression  of  the 
rtide  conceiitions  that  are  characteristic  of  primitivo  races.  Jt 
possesses  such  words  as  kui,  human  being ;  khoi-si,  kindly  or 
friendly  ;  koi-si-b,  philanthropist ;  khoi-si-s,  humanity  ;  fl:  ci,  to 
think  ;  Hf  e/-.5,  thought ;  a»to,  ctei-nal ;  amo-si-b,  eternity  ;  Isa,  to 
feel ;  tsd-b,  feeling,  sentiment ;  tsa-k/ia,  to  condole  ;  ama,  true  ; 
ama-b,  the  truth;  unu,  sacred;  anu-si-b,  lioliuess;  csa,  pretty; 
anu-xa,  full  of  beauty. 

A  considerable  mass  of  floating  traditionary  literature — fables, 
myths,  and  legends— exists  amongst  the  Khoi-Klioin,— a  fact 
which  was  first  made  known  by  Sir  James  Alexander,  who  in  his 
journeyings  through  Great  N.iinaqualand  in  1 835  jotted  down  the 
stories  told  him  around  the  camp  fire  by  his  Hottentot  followers. 
Since  then  missionaries  and  officials  stationed  in  the  country  have 
made  collections  of  them,  and  tho  result  has  been  an  unlocked  for 
mine  of  literary  lore  among  a  nation  whoso  incutal  (lualifications  it 
was  customary  to  regard  as  of  a  very  low  grade.  These  Hottentot 
tales  generally  have  much  of  the  character  of  fables  ;  some  are  in 
many  points  identical  with  northern  nursery  talcs,  and  suggestive 
of  European  origin  or  of  contact  with  the  white  man  ;  but  tho 
majority  bear  evidence  of  being  true  native  iiroducts.  Bleek'3 
Reynard  the  Fox  in  South  Africa,  (18C4)  contains  a  translation  of  a 
legend  written  down  from  the  lips  of  tho  Namaquas  by  tho  l!cv. 
G.  Khjnlein,  which  is  regarded  as  an  excellent  specimen  of  tho 
national  style.  Another  legend  relating  to  the  moon  and  tho 
hare  conveys  the  idea  of  an  early  conception  of  the  hope  of  iui- 
nrortality.  It  is  found  in  various  Versions,  and,  like  many  other 
stories,  occurs  in  Bushman' as  well  as  in  Hottentot  mythology. 

The  supposed  affinity  of  tho  Hottentot  with  the  X 01th  African 
nations  was  first  guessed  at  by  tho  Kuv.  Dr  Jlolf.it  from  the  resem- 
blance between  the  language  of  the  Namaquas  .nnd  that  of  seme 
slaves  in  the  market  of  Cairo.  This  relationship  was  afterwards 
suggested  by  the  Kev.  Dr  James  Adainson,  of  Cape  Town,  from 
the  identity  of  the  signs  of  gender  in  Naiiiaqiia  and  Cpiilic,  aud 
the  appearance  of  i]ersons  of  the  Hottentot  fiirm  and  coluui-,  with 
their  grea.sc  and  sibilo  dye,  amorg  the  ropn-sentations  on  Nubian 
tombs.  Then  came  Dr  lilcek's  pliilologii-al  researches,  showiuf; 
that  tlie  Hottentot  language  from  the  sexual  gender  of  its  nouns 
was  one  of  the  very  extensive  "sex-denoting"  family  which  has 
spread  itself  over  North  Africa,  Europe,  and  (i.Tit  uf  A.'-ia,  aud  that 
it  moreover  suqiasscd  all  the  otlicis  in  a  faithful  presiTvation  of 
the  piiniitivo  type.  This  association  of  the  language  of  the  pcoph 
of  South  Africa  with  that  of  their  northern  cousins  piumised  to 
solve  tho  problem  of  tlieir  pedigree  and  ancestry,  for  it  at  once 
suggested  and  imjilied  early  migrations  of  Hottentot  and  Bushmen 
from  their  primal  home,  and  the  inliusiou  ujion  them  at  some 
time  or  other  of  tho  Bantu  or  negroid  tribes,  who  probably  came 
from  tho  west  and^drovo  the  Hottentots  on  tho  eastern  side  of 
Africa  southward  before  them.  But  the  assumed  kinship  of  tho 
Old  Egyptians  and  Hottentots  has  been  disputed  by  other  eminent 
authorities,  such  as  Von  Gabelciitz,  I'ott,  Kr.  Wiiller,  aud  Ilahn, 
who  have  pronounced  against  it  on  ethnological  and  philological 
grounds.  Hahn  stoutly  inaiulaiiis  that  the  Hottentots  and  Bush 
men  are  but  divisions  of  a  single  race — "the  children  of  the  saini 
mother" — who  formed  the  primeval  inhabitants  of  tho  whoio  0 
South  Africa  as  far  as  the  Zambezi.' 

The  e.irliest  accounts  which  wo  have  ot  the  Hottentots  occur  ii 
the  narratives  of  Vasco  da  Gama's  first  voyage  to  India  round  the 
Cape  in  1497.  They  are  described  as  small,  of  a  brownish-yellow 
complexion,  and  an  ugly  aiipeariince  ;  they  freely  bartered  their 
sheep,  but  would  not  p.art  with  their  cattle,  on  which  the  women 


^  See  the  linguistic  part  of  Br  Fr.  Miiller's  work  on  the  scientific 
results  of  tlio  >Jovara  expeilition,  and  liabii's  contributions  on  tho 
Hottentots  in  the  Proceedings  of  the  Geographical  Society  (Dresden, 
1869)  and  in  Globus  (1.870),  an.l  his  fipraclu:  dcr  Na:na  (Leipsic,  1870). 
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redo  with  pack  saddles."  In  1509  the  Portnguese  viceroy,  Francisco 
d'Ahnarda,  count  of  Abrantes,  met  his  death  in  a  dispute  witli 
thi'sc  natives  ;  and  down  to  the  early  part  of  tlio  17th  century  there 
wa.i  an  idea  that  they  were  cannibals.  Better  knowledge  was 
oblained  after  the  Dntch  East  India  Company  took  possession  of 
th«  Capn  in  1652.  According  to  the  accounts  given  oy  the  early 
Dutch  governors  the  Hottentots  received  the  Europeans  iu  a  friendly 
maaner.  The  Dutch  upon  their  first  settlement  were  not  charge- 
able with  cruelty  or  oppression  to  the  natives.  Their  primary  inten- 
tion when  they  crectea  a  fort  and  took  possession  of  Table  Valley 
was  merely  to  secure  supplies  of  water,  cattle,  and  other  fresh  pro- 
visions for  their  passing  fleets ;  and  tho  only  mode  in  which  tney 
could  accomplish  this  object  was  by  maintaining  friendly  relations 
with  the  aborigines.  These  relations  continued  until  1659,  whcu  a 
collision  occurred  which  led  to  some  bloodshed. 

To  prevent  disputes  about  p.isturage  and  cattle  forays  in  the 
future,  one  of  Van  Riebeck's  successors  purchased  in  1672,  at  the 
cost  of  goods  about  £10  value,  from  two  of  the  Hottentot  chiefs, 
who  claimed  to  be  hereditary  sovereigns,  all  tho  country  from  the 
Cape  peninsula  to  Saldanha  Bay, — but  on  tho  condition  that,  where 
the  colonists  did  not  occupy  tho  arable  lands  or  pastures,  the  natives 
might  erect  their  kraals  and  pasture  their  cattle  freely. 

During  the  years  which  followed,  the  European  population,  not- 
withstanding renewed  hostilities  in  1676  and  1677,   considerably 
increased,  and  the  settlement  enlarged  its  boundaries,  while  the 
nitives  ejected  from  their  former  pastures  retired  upon  their  neigh-' 
hours,  and  waged  war  among  themselves.     Simultaneously  with^ 
t\ie  tribal  disintegration  and  impoverishment  which  ensued, -tho 
O'.currence  of  new  and  infectious  diseases  made  sad  havoc;  and,^ 
while  the  tide  of  European  occupation  was  gradually  advancing' 
island  from  the  south,  a  similar  movement  by  the  negro  warrior 
tMbes  who  have  received  tho  common  appellation  of  IvafTrcs  was, 
tnking  place  in  the  east,  with  the  result  that  about  the  middle  and 
t\ie  end  of  the  last  century  the  former  inhabitants  of  the  land^ 
'vere  but  occupants  on  sufferance.     Sti-aegling  remnants  still  main 
\ained  their  independence,  living  in  smalTkraals  or  societies,  but  th( 
Tnass  of  them  voluntarily  took  service  with  the  colonists  as  herds-  ^ 
Inen,  while  others  became  hangers-on  about  the  company's  posts 
ind  grazing-farms,  or  roamed  about  the  country.      In  1787  tho^ 
])utcn  Government  passed  a  law  subjecting  these  wanderers  to 
certain  pestrictions.     They  were  required  to  nave  a  residence,  and 
were  forbidden  to  change  their  place  of  abode  without  "  passes  "  or" 
certificates  from  the  authorities  or  their  masters.    Another  provi- 
sion gave  their  employers  the  right  to  the  services  of  their  children, 
from  eight  to  eighteen  years  of  age,  if  born  on  their  estates.     At  the 
same  time  corporal  punishment  and  confiscation  of  property  were 
threatened  against  any  colonist  convicted  of  ill-treating  Hottentots, 
or  of  forcibly  separating  them  from  their  wives  and  children.     The 
effect  of  tht'se  mieasures  of  restraint  was  to  place  the  Hottentots  iii„ 
more  immediate  dependence  ujion  the  farmers,  or  to  compel  them 
to  migrate  to  the  northward  beyond  the  colonial  border.     Those 
who  cnoso  the  latter  alternative  had  to  encounter  the  hostility  of, 
their  old  foes,  the  Bushmen,  who  were  widely  spread  over  the  plains 
from  the  Nieuwreld  and  Sneeuwberg  mountains  to  the  Orange 
river.      The  colonists  also,  pressing  forward  to  those  territories,^ 
came  in  contact  with  these  aboriginal  Ishmaelites, — their  cattle  and 
sheep,  guarded  only  by  a  Hottentot  herdsman,  offering  the  strongest^ 
temptation  to  the  Bushman.     Reprisals  followed  ;  and  tho  position 
became  so  desperate  that  the  exteimi nation  of  tho  Bushmen  appeared 
to  the  Government  the  only  safe  alternative.      "Commandoes"  or 
military  expeditions  were  sent  out  against  them,  and  thoy  were 
hunted  down  like  wild  beasts.     Within  a  period  of  six  years,  it  ir 
said,  upwards  of  3000  were  either  killed  or  taken.     In  consequence 
of  certain  measures  of  restraint  4nd  conciliation  insisted  on  by  the 
authorities  at  a  later  period,  the  Boers  rose  in  rebellion,  and  a  stale 
of  anarchy  ensued,  which  was  prevalent  when  tho  British  Govern- 
ment took  possession  of  tho  Cape  in  1795.     No   sooner  was  tho 
English  standard  raised  in  tlio  country  than  the  Hottentots  aban- 
doned their  former  masters  and  joined  the  British  troops,  a  step 
which  helped  to  bring  about  tho  prompt  submission  of  tho  Boer 
insurgents.     Tranquillity  being  thus  restored,  the  Hottentots,  fear- 
ing to  return  to  their  Dutch  masters  on  tho  withdrawal  of  the 
British  troops,  requested  tho  Government  to  make  some  provision 
lor  them.     'This  pet'tion  and  appeal  being  neglected,  many  joined 
their  barbarian  neighbours,  the  Kaffrcs,  and  together  with  them  fell 
suddenly  upon  the  colonists  all  along  tho  border  and  even  as  far 
westward  as  tho  district  of  George.     It  was  not  till  1800  that  they 
were  ultimately  prevailed  upon  to  deliver  up  their  arms.     Tho 
English  governor  of  that  day,  General  Francis  Dundas,   showed 
an  earnest  desire  to  do  justice  to  the  Hottentots.     Such  as  were 
disposed  to  enlist  were  embodied  in  a  militia  corps  named  the  Capo 
Regiment,  afterwards  known  as  the  Capo  Mounted  Rifles. 

The  Hottentots  were  not  rescued  from  their  state  of  servitude,  or 
released  from  the  restraints  and  disabilities  imposed  upon  them  by 
the  Dutch  authorities  until  long  after  the  British  rule  had  been 
permanently  established  in  South  Africa.  A  proclamation  issued 
in  18/.rf  gave  them  a  greater  degree  of  security  m  their  contracts  of  ( 


"Service  with  tho  colonists ;  and  subsequent  regulations  provided  for 
the  better  protection  of  their  persons  and  property.  But  with  the 
exception  of  those  individuals  who  found  asylums  in  the  missionary 
institutions  of  the  Moravian  Brethren  and  of  the  London  Jlissionarj 
Society,  or  who  served  in  the  Cape  regiment,  they  were  still  in 
the  service  of  the  farmers,  subject  to  indentureship  and  to  rigorouj 
control-  in  moving  from  place  to  place.  At  length  in  1823  the 
representations  of  English  philanthropists  prevailed;  a  law  wai 
promulgated  effectually  emancipating  the  Hottentots  and  all  free 
persons  of  colour  from  compulsory  service  and  all  other  disabilities, 
and  declaring  them  "  to  be  in  the  most  full  and  ample  manner 
entitled  to  all  and  every  right,  btnefit,  and  privilege  to  which  any 
other  British  subjects  within  the  colony  were  entitled." 

Following  upon  this  the  Government  adopted  a  measure  allotting 
certain  lands  for  the  use  of  Hottentot  families.  A  tract  known  in 
the  Kat  River  Valley,  from  which  tho  Kalfre  chief  Slacomo  had 
been  cxpe'led  for  his  aggressions  against  the  colony,  was  set  apart 
for  them.  It  was  divided  into  locations,  upon  which  villages  xini 
laid  out,  each  family  receiving  a  number  of  acres  as  their  allotmeDf 
for  cultivation,  and  the  pasturage  being  reserved  for  commonagcJ 
Numbers  of  Hottentots  soon  made  their  appearance  and  settled 
on  the  spot.  Some  were  possessed  of  a  quantity  of  live  stocky 
which  they  had  earned  in  the  service  of  the  farmers,  or  at  the  mis' 
sion  stations  ;  but  most  of  them  owned  no  projierty.  Those  who 
had  cattle  assisted  their  poorer  friends  and  relatives ;  those  who  had 
neither  food  nor  friends  lived  upon  " veldXosI,"  i.e.,  the  wild  rooti 
and  bulbs  dug  out  of  the  ground  until  the  land  they  had  plantcil 
returned  them  a  bar\'est.  \yithin  a  few  years  they  surmounted 
their  first  difliculties,  and  their  progress  and  prosperity  delighted 
the  friends  of  the  coloured  race.  1  uree  or  four  years  after^vard9( 
however,  they  suffered  a  good  deal  from  Kaffre  aggressions,  and  ii| 
1835  had  to  bear  the  brunt  of  the  war,  being  exposed  to  the  moar 
determined  attacks  of  the  followers  of  Macomo  and  Tyali.  Thej 
had  scarcely  recovered  from  the  disasters  then  inflicted,  when  tin 
outbreak  of  1S16  occurred,  and  all  their  able-bodied  men  had  ag.-iin 
to  leave  tlieii'  homes  and  join  the  military  encampments.  When 
allowed  to  return  to  their  locations,  they  found,  like  many  othci 
frontier  inhabitants,  the  result  of  all  their  former  labours  destroyed) 
their  houses  had  to  be  rebuilt,  their  lands  to  "bo  cultivated,  and 
their  families  to  be  fed.  From  this  time  a  spirit  of  dissatisfaction 
crept  in  amongst  them.  They  complained  that  while  doing  burghei 
duty  they  had  not  received  the  same  treatment  as  others  who  wer» 
serving  in  defence  of  the  colony,  that  they  got  no'compen-sation 
for  the  losses  they  had  sustained,  and  that  they  were  in  varioui 
ways  made  to  feel  they  were  a  wronged  and  injured  race.  The 
location  of  a  disloyal  Kaffre,  named  Herinamie,  with  a  number  ol 
disorderly  followers  in  their  neighbourhood,  served  to  corrupt  and 
estrange  the  feelings  of  many,  and  a  secret  combination  was  formed 
with  the  Kaffrcs  to  take  up  aims  to  sweep  the  Europeans  away  and 
establish  a  Hottentot  republic.  In  1851  about  900  of  them  broke 
out  into  rebellion,  and  their  numbers  were  increased  by  deserterJ 
from  the  Hottentot  regiment  of  Cape  Mounted  Rifles,  and  by  several 
Hottentots  in  the  service  of  the  frontier  fanners.  A  small  body, 
however,  remained  loyal,  and  with  the  missionaries  and  the  loc.il 
magistrates  withstood  the  rebels  until  militaiy  aid  came  to  their 
relief.  The  Kat  River  population  have  since  had  a  long  period  of 
peace  and  good  government,  and  are  now  as  loyal  and  happy  a' 
any  subjects  of  the  crown.  (W.  J.  N.) 

HOT TINGER,  Johann  Heineich  (1 620-1 C67),  a  Swiss 
philologist  and  theologian,  was  born  at  Zurich,  10th  March 
1620.  He  studied  at  Ghent,  Groningen,  and  Leyden,  and 
after  visiting  England  was  in  1642  appointed  professor  ol 
church  history  in  his  native  town.  To  the  duties  of  that 
chair  those  of  Hebrew  at  the  Carolinum  were  added  in 
1643,  and  in  1653  he  was  appointed  ordinary  professor 
of  logic,  rhetoric,  and  theology.  Nothwithstanding  thip 
plurality  of  offices  he  found  time  to  publish  a  number  o) 
pamphlets,  chiefly  on  the  original  text  of  the  Old  Testa- 
ment, which  gained  him  such  a  reputation  as  an  Oriental 
scholar  that  tho  elector  palatine  in  1655  appointed  him 
professor  of  Oriental  languages  and  biblical  criticism  at 
Heidelberg.  In  1661  he,  however,  again  returned  to 
Zurich,  where  in  1662  ho  was  chosen  principal  of  the  uni 
versity.  In  1667  he  accepted  an  invitation  to  become 
professor  in  the  university  of  Leyden  ;  but  on  the  journey 
thither  he  was  drowned  along  with  three  of  his  children  bj 
the  upsetting  of  a  boat  while  crossing  the  river  Limniatb 

Hottinger  was  the  author  of  a  variety  of  learned  theological  works 
the  principal  of  which  are  Hhtoria  cccUsiastiea,  9  vols.,  1651-67 
Thesaurus  philolo>jicva  ku  cintis  Seripturm,  originally  published  in 
'C49  ;  £lipiio>ojicon  orievlrite,  sire  Lexicon  harmemicum  hcplayloiton, 
1661.     He  also  wrote  a  Hebrew  and  a  Chaldee  grammar. 
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flOUTJRAKE>f.  J  vcoDL-s(lC98-17S0),Dutcii  engraver, 
was  boro  at  Dort,  December  25,  1698.  All  that  Lis  father, 
Arnold  Houbraken,  bequeathed  to  him  was  a  fine  constitu- 
tion and  a  pure  love  for  work,  [n  1707  he  came  to  reside 
at  Amsterdam,  where  for  years  he  had  to  struggle  inces- 
santly against  difliculties.  He  commenced  the  art  of 
engraving  by  studying  the  works  of  Cornells  Cort,  Suyder- 
hoef,  Edelinck,  and  the  Visschers.  He  devoted  himself 
almost  entirely  to  portraiture,  and  as  his  reputation 
became  known  in  and  beyond  the  boundary  of  his  country 
he  soon  found  himself  with  commissions  more  than  he 
could  conveniently  execute.  Seeking  happiness  in  the 
bosom  of  his  family,  and  being  temperate  in  his  habits, 
he  lived  to  an  advanced  age,  and  the  work  executed  the 
last  year  of  his  life  shows  no  failing  of  his  power  in  the 
use  of  the  burin.  Among  his  best  works  are  scenes  from 
the  comedy  of  Oe  Ontdehte  Schyitdeuffd,  executed  in  his 
eightieth  year,  after  Covnelis  Troost,  who  was  called  by 
his  countrymen  the  Dutch  Hogarth,  with,  however,  very 
small  title  to  such  a  distinction.  Houbraken  died  on 
the  14th  of  November  1780,  having  nearly  completed 
his  eighty-second  year. 

See  A.  Yer  Hull,  Jacobus  Houbraken  ct  son  (Euvra  Arnhem, 
1875,  where  120  engraved  works  are  fully  described. 

HOUDON,  Je.vn  Antoine  (1740-1828),  was  the  most 
distinguished  sculptor  produced  by  France  in  the  latter 
half  of  the  18th,  century.  He  was  born  at  Versailles  in 
1740,  and  at  the  age  of  nineteen,  having. learnt  all  that  he 
could  from  Michel  Ange  Slodtz  and  Pigalle,  Houdon  carried 
off  the  prix  do  Rome  and  left  France  for  Italy,  where  he 
spent  the  nest  ten  years  of  his  life.  His  brilliant  talent, 
which  seems  to  have  been  formed  by  the  influence  of  that 
world  of  statues  with  -which  Louis  XIV.  peopled  the 
gardens  of  Versailles  rather  than  by  the  lessons  of  his 
masters,  delighted  Clement  XIV.,  who,  on  seeing  the  St 
Bruno  executed  by  Houdon  for  the  church  of  St  Maria 
degli  Angoli,  said  "  he  would  speak,  were  it  not  that  the 
rules  of  his  order  impose  silence."  In  Italy  Houdon  had 
lived  in  the  presence  of  that  second  Renaissance  with  which 
the  name  of  Winckelmann  ii  for  ever  associated,  and  the 
direct  and  simple  treatment  of  the  Jlorpheus  which  he  sent 
to  the  Salon  of  1771  bore  witness  to  its  influence.  This 
work  procured  him  his  "agri^gation"  to  the  Academy  of 
Painting  and  Sculpture,  of  which  he  was  made  a  full  member 
in  1775.  Between  those  dates  Houdon  had  not  been  idle ; 
busts  of  Catharine  II.,  Diderot,  and  Prince  Galitzin  were 
remarked  at  th9  Salon  of  1773,  and  at  that  of  1775  he 
produced,  not  only  his  Morpheus  in  marble,  but  busts  of 
Turgoi,  GUick,  and  Sophie  Arnould,  together  with  his 
well-known  marble  relief,  "  Grive  suspendue  par  Ics 
pattes."  He  took  also  an  active  part  in  tho  teaching 
of  tho  academy,  and  executed  for  the  instruction  of 
hrs  pupils  the  celebrated  Ecorchd  still  in  use.  To 
every  Salon  Houdon  was  a  chief  contributor ;  most  of  the 
leading  men  of  tho  day  were  his  sitters;  his  busts,  of 
D'Alembcrt,  Prince  Henry  of  Prussia,  Gerbier,  Buffon 
(for  Catli;ivino  of  Russia),  and  Mirabeau  are  amongst  the 
inoit  remarkable  portraits  of  modern  times;  and  in  1778, 
when  the  news  of  Rousseau's  death  reached  him,  Houdon 
>tirted  at  onee  for  Ernienoiivillc,  and  tliere  took  a  cast  of 
the  dead  man's  face,  from  which  ho  produced  the  grand 
and  lifelike  ho.id  at  present  in  the  Lou\  re.  The  celebrated 
draped  statue  of  Voltaire,  now  in  tho  vestibule  of  the 
Theatre  Frau^ais,  was  exhibited  at  the  Salon  of  1781,  to 
which  Houdnu  also  sent  a  statue  of  Marshal  do  Tourville, 
commissioned  by  tho  king,  and  the  Diana  executed  for 
CatlKiriao  11.  "rhis  work  was  refused;  tho  jury  alleged 
ihat  a  statue  of  Diana  demanded  drapery ;  without  drapery, 
they  said,  tho  goddess  became  a  "suivaiite  do  Vc-nus,"  and 
uot  even  tlie  proud  and  frank  chastily  of  tho  attitude  and 


I  expression  could  savotho  uiana  of  iloudon  (a  bronze  rcpic 
!  duction  of  which  is  now  in  the  Louvre)  from  insult 
I  Whether  Houdon  felt  annoyance  at  this  folly  does  noj 
appear ;  but  threo  years  later  he  very  readily  accepted  an 
invitation  to  go  to  America,  there  to  carry  out  a  statue  ol 
Washington.  With  Franklin,  whoso  bust  he  had  recently 
executed,  Houdon  left  France  in  1785,  and,  staying  some 
time  with  Washington  at  Philadelphia,  he  modelled  th(- 
bust,  with  which  he  decided  to  go  back  to  Paris,  there  ti 
complete  the  statue  destined  for  the  assembly  hall  of  tlit 
State  of  Virginia.  After  his  return  to  his  native  countr) 
Houdon  executed  for  the  king  of  Prussia,  as  a  companioii 
to  a  statue  of  Summer,  La  Frileuse,  a  naif  embodiment  ot 
shivering  cold,  which  is  one  of  his  best  as  well  as  one  of  his 
best-known  works.  The  Revolution  interrupted  tho  busy 
flow  of  commissions,  and  Houdon  tcok  up  a  lialf-forgotteti 
project  for  a  statue  of  St  Scholastica,  which  had  loug 
been  put  on  one  side  in  a  corner  of  his  studio.  He  wa» 
immediately  denounced  to  the  convention,  and  his  life 
was  only  saved  by  his  instant  and  ingenious  adaptation 
of  St  Scholastica  into  an  embodiment  of  Philosophy. 
Under  Napoleon,  Houdon  received  little  employment ;  ht 
was,  however,  commissioned  to  execute  the  colos.?al  reliefi- 
intended  for  the  decoration  of  tho  column  of  tho  "  Grand 
Army"  at  Boulogne  (but  which  ultimately  found  a  different 
destination)  J  he  also  produced  a  statue  of  Cicero  for  the 
senate,  and  various  busts,  amongst  which  may  be  cited 
those  of  Marshal  Ney,  of  Josephine,  and  of  Napoleon  him- 
self, by  whom  Houdon  was  rewarded  with  the  legion  of 
honour.  After  the  fall  of  the  first  empire  Houdon  suddenly 
aged;  he  lost  his  memory,  and  slept  away  the  closing  yeara 
of  his  life.     He  died  at  Paris  in  1828. 

The  most  striking  ch.iractciistic  of  his  work  is  the  life  by  wliick 
it  is  animated,  and  which  is  the  result  of  marvellous  skill  in  execu- 
tion and  keenness  iu  observation,  ho  was,  in  all  he  did,  great. 
His  bust  of  Voltaire  is  deservedly  one  of  the  most  famous  in  th^ 
wholi}  range  of  modern  sculpture,  and  his  genial  reading  of  lioH6< 
seau — a  sjilcndid  yet  brute  virility  tempered  with  the  gift  of  teare 
— is  a  maatorpicce  of  insight  into  character.  But  Houdon's  power 
was  no  less  triumphant  in  rendering  tho  boanty  of  youth  and  the 
beauty  of  beautiful  women.  His  Diana  proved  that  he  could  pene- 
trate the  secret  of  an  ideal  of  noble  womanhood  ;  his  heads  of  joung 
girls  have  been  compared  with  tho  graceful  childion  of  bis  contem- 
porary Grcuzo,  but  tho  innocent  candour  of  Houdon's  work  is 
entirely  free  from  tho  sclf-consoiousness  which  disturbs  tho  charm 
of  La  C'rucho  Cassce  aud  her  companions.  Finally,  Houdon  tan- 
not  be  claimed,  like  Grcu^e,  .^3  representing  the  piipular  tendencies 
of  the  society  to  wliich  he  belonged;  for,  whereas  Grer./c,  like  inosl 
men,  boro  tho  stamp  of  his  time  on  all  he  did,  Houdon  was  one 
of  thoso  rare  spirits  who,  doing  the  work  of  their  own  time,  sot 
their  own  seal  thereto. 

HOUND.  Tho  foxhound,  harrier,  and  be.agle  are  now 
the  only  representatives  of  whatever  varieties  of  hounds 
existed  previously  in  England.  The  staghound  proper  is 
practically  extinct,  no  pack  of  them  having  been  kept  since 
1825,  when  the  Devon  and  Somerset  establisumcnt  was 
broken  up  and  the  pack  sold.  With  the  exception  of  Lord 
Wolverton's  black  St  Huberts,  all  hounds  now  u.scd  for 
stag-hunting  arc  simply  those  ot  the  foxhound  breed  entered 
to  deer  instead  of  to  fo.x.  Most  packs  of  staghounds  are 
composed  of  hounds  of  the  ordinary  size,  but  it  is  said  that 
the  present  master  of  the  Devon  and  Somerset  (1880) 
uses  none  under  25  inches,  and  excludes  bitches  altogether. 

The  liiodorn  English  foxhound  is  about  as  near  peri 
fection  as  lie  can  well  be,  and  his  excellence  is  all  the 
more  wonderful  that  less  than  200  years  ago  there  does 
not  seem  to  have  been  in  existence  any  hound  bearing  a 
resemblance  to  him  ;  for,  until  fox-hunting  by  hounds  kept 
for  that  especial  purpose  was  instituted,  there  could  have 
been  no  reason  to  breed  foxhounds.  According  to  old 
writers  on  hunting  Bubj°ct3,  there  appear  to  have  been, 
amongst  other  varieties,  the  slo^,  plodding,  southern  hon!,.j, 
with  a  great  squarehead  aud  woudious  powers  of  workin> 
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ou  a  Bccnt,  nnd  tbo  lighter  nortliorn  bound  ;  and  ob  all 
animals  improve  under  the  care  and  guidance  of  man,  until 
they  assume  the  character  of  a  distinct  breed,  it  ib  clear 
that  such  has  been  the  case  with  foxhounds,  the  earlier 
breeders  of  which  did  their  part  towards  the  attainment 
of  perfection,  by  breeding  with  much  caro  and  judg- 
mant  from  the  best  specimens  at  their  disposaL  Older 
breeders  were  satisfied  it  the  result  of  their  crossings 
possessed  good  noses,  and  were  up  to  the  etandard  of  beauty 
of  those  days  ;  bat  the  time  came,  in  the  dayn  of  the  great 
Moynell,  when  paca  had  to  bo  added  to  the  list  of  foxhound 
virtues,  owing  to  the  use  of  better  bred  horses  in  the 
'  hunting  field,  and  at  the  present  day  the  development  of 
I  pace  without  sacrificirig  noso  is  one  of  the  greatest  difiB- 
culties  a  breeder  has  to  contend  with. 

The  mastership  of  a  pack  of  foxhounds  is  an  undertaking 
of  greut  responsibility.  In  the  article  IIuntujo  mention 
is  made  of  the  difficulties  which  beset  a  master  when  he 
lakes  the  field  ;  but  after  all,  the  greatest  exercise  of  judg- 
ment is  called  for  in  relation  to  the  kennels,  for  upon  the 
master,  in  conjunction  to  a  greater  or  less  extent  with 
the  huntsman  or  kennel  huntsman,  rests  the  responsibility 
of  selecting  suitable  sires  and  dams  for  the  young  hounds 
he  intends  to  breed ;  of  drafting  such  hounds  as  it  is 
thought  desirable  to  part  with  owing, to  their  being  over  or 
under  sized,  or  possessed  of  some  failing  ;  and  of  obtaining 
drafts  from  other  establishments.  More  than  one  opinion 
exists  as  to  what  is  the  proper  size  for  a  foxhound,  but  some 
of  the  greatest  authorities  having  expressed  their  conviction 
that  from  21  to  22  inches  for  bitches  and  from  23  to  24 
inches  for  dogs  is  the  proper  standard,  a  master  could  hardly 
do  wrong  in  adopting  it.  A  hound's  head  should  not  bo 
too  large,  nor,  on  the  other  Land,  should  it  be  too  narrow,  or 
else,  like  the  greyhound,  he  will  possess  speed,  butbo  deficient 
in  nose.  There  was  muck  truth  in  Mr  Warde's  remark, 
who,  on  overhearing  a  stranger  finding  fault  with  his  houud.s 
for  having  such  largo  heads,  said,  "  Their  knowledge  boxes 
(as  he  called  them)  are  large,  but  size  has  this  advantage, 
that  wheu  they  once  put  their  noses  down  to  the  ground 
they  cannot  get  their  heads  up  again."  The  neck  should 
be  neither  too  short  nor  throaty;  that  is  to  say,  there  should 
be  no  dewlap.  The  shoulder  should  slope  like  that  of  the 
horse,  and  there  should  be  plenty  of  muscle  in  the  arm. 
Oclow  the  knee  a  hound  should  be  quite  straight,  and  the 
distance  should  bo  short  between  the  knee  and  the  foot, 
which  must  be  short  and  round  like  a  cat's  foot.  So,  too, 
with  tLe  hind  legs ;  speed  and  strength  alike  call  for  great 
length  from  the  hip  to  the  hock,  and  as  little  as  possible 
from  the  hock  to  the  foot ;  the  haunches  or  gaskins  should 
be  wide  and  well  furnished  with  muscle.  A  fiat-sided 
hound  should  be  drafted  at  once,  as  he  b  sure  to  be  a  bad 
winded  one;  so  should  one  that  stands  over  at  the  knee 
when  looked  at  sidcvvaya.  How  to  combine  all  the  good 
|K>int3  in  one  hound  requires  no  little  judgment,  but 
appearance  is  not  all  that  must  be  thought  of ;  the  breeder 
must  have  an  eye  to  nose,  pace,  stoutness,  aud  the  avoidance 
of  certain  faults  in  the  field.  In  order  to  produce  a  good- 
looking  puppy,  dams  and  sires,  perfect  enough  as  regards 
make  and  shape,  are  often  selected  before  they  have  taken 
the  field  lon^  enough  to  have  their  good  or  bad  points 
developed.  Three  years  is  quite  early  enough  to  begin  to 
breed  from  any  bound,  male  or  female,  and  by  that  time  it 
will  bo  pretty  well  known  what  are  the  hunting  capabilities 
of  each.  Out  of  every  litter  of  whelps  it  may  be  necessary 
to  destroy  some, — four  or  five  are  quite  enough  for  a  mother 
Co  rear, — but  a  diversity  of  opinion  exists  amongst  hunts- 
men 03  to  which  should  be  kept.  As  the  points  of  u  very 
young  puppy  cannot  be  seen,  the  selection  is  really  one  of 
colour  ;  some  men  prefer  light  colours,  others  dark  ;  the 
^nnjority  are  in  favour  of  the  latter,  light-coloured  hounds 


nnd  horses  being  popularly  suppoacd  to  have  vreak  consti- 
tutions and  uncertain  tempers. 

^Yhen  the  puppies  are  three  or  four  days  old  the  dew- 
claws  should  be  severed  with  a  small  and  sharp  pair  of 
scissors,  and  after  another  day  or  two  it  is  usual  to  cut  off 
about  an  inch  of  the  tail.     Hounding  is  the  last  oparatioD 
that  foxhounds  are  subjected  t^,  and  generally  takes  place  as 
soon  OS  the  puppy  has  quite  recovered  from  the  distemper; 
it  consists  in  cutting  off  the  ends  of  the  ears  so  that  they 
may  not  be  torn  in  going  through  cover.      Whei;  about  ttn 
or  twelve  weeks  old  puppies  are  sent  out  to  walk,  and  are 
not  again  received  at  the  kennel  till   the    beginning  of 
the  following  April,  soon  after  which  date  the  distemper 
may  bo  looked  for.     At  this  crisis  the  great  aim  should  be 
to  keep  the  body  in  a  healthy  condition,  and  not  to  feed 
hounds  too  highly,  whey  and  porridge  only  bcin^  given. 
After  the  return  from  walks,  the  huntsman   and  whips 
should   give   the   young  entry  plenty  of  gentle  exercise, 
at  first  in  the  couples ;  and  nothing  more  need  be  done  in 
the  way  of  training  until  about  eight  or  nine  weeks  before 
cubbing   begins,    when   the   young   hounds,    wlio  should 
hitherto  have  been  exercised  by  themselves,  should  be  put 
into  the   company  of  some  older  ones,  and  the   exercise 
should  be  gradually  extended  until  they  can  keep  up  for  2 
or  3  miles  with  a  horse  going  at  half  speed.     The  first  day^ 
or  two  of  cub-hunting  is  certain  to  be  a  somewhat  unsatis-' 
factory  performance ;  the  young  entry  are  sure  to  run  riot ; 
it  cannot  be  helped  at  first,  bat  they  will  soon  learn  better 
manners  under  the  watchful   eyes  of  the  huntsman   and 
whips,  and  in  company  of  the  old  hounds,  about  a  dozen  of 
the  latter  being  taken  out  with  twice  that  number  of  young 
ones.     The  sooner  the  puppies  taste  blood  the  better;  it  will 
help  to  teach  them  to  stick  to  their  proper  game.    Huntsmen 
therefore  make  every  effort  to  bring  a  braco  of  cubs  to 
hand  the  first  day  they  go  out,  but  this  thirst  after  blood 
should  not  be  indulged  to  any  great  exUnt  afterwards,  or 
the  stock  of  foxes  in'the  country  may  be  much  impaired, 
and  sport  thereby  diminished.     There  is  perhaps  nothing 
connected  with  hunting  of  more  importance,,  and,  it  may 
bo  added,  of  greater  interest,  than  good  kennel  manage- 
ment,    first  of  all  it  is  shown  in  the  formation  of  a  level 
pack;  for  where  things  are  done  properly  it  is  not  enough 
to  get  together  a  lot  of  honnds  that  are  good  in  themselves, 
they  must  also  be,  as  nearly  as  possible,  of  one  size.    Then 
again,  they   must  all  be  equally  fast— to  use  a  common 
exitression,  a   sheet   should   cover  them   when   running. 
Lastly,  they  must  be   free  from   certain  faults,  such  as 
muteness,  babbling,  aud  skirting.     A   mute   hound  is   a 
terrible  nuisance.     A  fox  is  found  and  goes  away  nnper- 
ceivod  ;  some  time  afterwards  news  is  brought  to  the  hunts- 
man that  a  single  hound  has  been  seen  running  hard  a 
mile  from  cover.     This  is  our  mute  friend,  which  got  on  to 
the  line  by  himself  and  gave  no  notice  to  anybody.     Lnt  a 
young  hound  that  is  reticent  with  his  tongue  should  not 
be  too  hastily  set  down  as  mute;  he  may  have  been  flogged 
for  proclaiming  a  scent,  under  the  mistaken  idea  that  be 
was  running  riot,  and  if  so  it  would  have  the  effect  of 
checking  his  music.    "  Babbling  "  consiste  in  a  hound  being 
too  free  with  his  tongue :  after  a  fox  has  been  found,  tbo 
babbler  announces  the  fact  for  the  next  ten  minutes,  and 
repeats  his  refrain  whenever  the  Ittist  opportunity  presents 
itself.     A  hound  may  give  tongue  too  much  without  being 
an  absolute  babbler,  but  a  noisy  hound  is  pretty  sure  to 
become  a  babbler,  and  when  he  is  so  he  should  be  drafted 
at  once.     A  "skirter  ■'  is  a  hound  that  will  not  run  with  the 
pack,  but  is  always  taking  a  line  of  his  own  ;  like  the 
babbler  ho  should  have  every  chance,  but,  if  gentle  as  well  as 
severe  measuree  fail  in  effecting  a  reclamation,  ha  too  must 
be  sent  away.     It  goes  without  soyini;  that  where  good 
kennel    management   exists,   the   hounds    will    bo    well 
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disciplined,  both  in  aud  out  of  the  kennel.  To  the  unin- 
itiated, a  visit  to  the  Icennel  at  feeding  time  is  an  interesting 
sight,  notwithstanding  the  somewhat  pungent  smell  of 
pudding  and  boiled  horse.  The  hounds,  as  hungry  as  the 
proverbial  hunter,  stand  anxiously  awaiting  the  order  to 
fall  to,  yet  not  daring  to  movo  until  the  order  is  given  :  and 
when  the  huntsman  thinks  a  hound  has  eaten  sufficient, 
the  mere  calling  out  of  his  name  is  sufficient  to  make  him 
return  to  the  benches,  in  spite  of  a  desire  for  a  more  pro- 
longed stay  at  the  trough.  An  extraordinary  instance  of 
discipline  in  the  field  is  related  by  Colonel  Cook  in  his 
work  Observations  on  Fox-huntijig,  p.  202.  With  hounds 
as  with  horses,  control  over  them  wiU  be  best  obtained 
by  kindness :  the  popular  idea  is  that  huntsmen,  whips, 
aud  feeders  never  set  about  their  respective  duties 
unless  armed  with  a  formidable  whip  to  be  used  on  all 
possible  occasions ;  but  happily  this  is  an  entire  mistake. 

The  feeding  of  a  pack  of  hounds  is  a  matter  calling  for 
the  exercise  of  great  care  and  judgment,  and  cannot  be 
properly  carried  out  unless  the  establishment  enjoy  the 
services  of  a  thoroughly  trustworthy  feeder.  His  duty  is 
to  cook  the  food,  and  to  keep  the  utensils  clean  and  tlie 
kennol  sweet  and  wholesome,  Hounds'  food  comprises 
both  animal  and  vegetable  substances.  Objections  have 
sometimes  been  made  to  admitting  the  former  into  the 
kennel  fare  at  all,  on  the  ground  that  it  is  likely  to 
impair  the  powers  of  scent,  but  the  exception  does  not 
seem  to  be  well-founded,  because  wild  dogs,  as  also  wolves 
and  foxes,  are  carnivorous  animals  and  live  by  the 
use  of  their  scenting  powers ;  in  moderation  flesh  is  a 
necessity.  Wheatmeal  and  barleymeal  are  eschewed,  coarse 
oatmeal  a  twelvemonth  old  being  the  only  thing  fit  to  feed 
hounds  with.  The  meal  is  boiled  in  a  large  iron  boiler  (a 
smaller  one  of  the  same  metal  being  reserved  for  boiling 
the  flesh),  and  during  the  cooking  the  feeder  must  be  on 
the  watch  lest  any  of  it  stick  to  the  bottom  of  the  boiler. 
When  sufficiently  cooked  it  is  turned  out  into  coolers. 
On  meat  being  given  it  is  cut  into  small  pieces  and  stirred 
into  the  pudding.  In  the  summer  young  cabbages,  given 
once  every  four  days,  form  a  wholesome  food,  and  are 
vastly  superior  to  potatoes,  swedes,  or  any  other  root. 
With  proper  diet,  an  occasional  alterative,  and  plenty  of 
exercise,  hounds  should  seldom  or  never  require  to  be 
plastered  over  with  ointment  in  consequence  of  skin  irrita- 
tions. The  benches  should  be  littered  with  good  dry 
wheat-straw,  which  should  be  taken  out  of  the  kennel  and 
shaken  up  every  morning  when  the  hdunds  are  at  exercise. 
Great  cleanliness  is  indispensable  ;  the  natural  odour  of  a 
kennel  is  none  of  the  sweetest,  and  if  hounds  are  kept  in  the 
midst  of  dirt  their  powers  of  scent  will  speedily  deteriorate. 

The  harrier  like  the  foxhound  is  a  very  difi'erent  animal 
from  what  he  was  one  hundred  years  ago.  Then  there  were 
several  sorts  used  in  hare-hunting ;  first  came  the  old 
southern  hound,  used  principally  in  heavy  countries ;  the 
second  variety  was  a  somewhat  faster  dog,  with  a  sharp 
nose  and  pointed  ears,  and  was  best  adapted  for  an  open 
country  ;  thirdly,  a  rougher-coated  hound  ;  and  lastly,  the 
old  fashioned  blue  mottled  harrier,  found  in  the  Weald  of 
Sussex  and  some  parts  of  Kent  The  first  and  last  of  the 
above  list  are  said  to  have  been  endowed  with  wonderful 
scenting  powers,  aud  we  are  told  that  when  these  hounds 
iWere  in  use  a  run  of  six  hours  after  a  hare  was  no 
uncommon  occurrence  :  but  they  were  so  c^ow  that  the 
Same  authority  tells  us  that  they  fatigued  "  the  healthy 
foot-man  very  little."  It  is  probable  that  the  Sussex  blue 
mottled  hound  was  the  result  of  the  first  attempt  to  im- 
prove the  old  southern  hound,  and  to  obtain  a  species 
particularly  suitable  for  hare-hunting,  but  since  then 
almost  all  the  traces  of  the  old  harrier  have  disappeared, 
until  at  tlio  present  time  the  modern  harrier  Ls  little  mc^Q 


than  a  dwarf  foxhounfl.  When  pursued  by  the  olffl* 
fashioned  harrier,  the  bar*  tad  time  to  indulge  in  all  those 
wiles  in  which  our  forelaiters  delighted,  and  of  which  they 
wrote  at  length  in  tlie  hunting  treatises  of  their  time  ;  but 
with  the  taste  of  the  day  in  favour  of  pace,  and  with  the 
modern  harrier,  the  "  curious  and  lasting  sport "  of  old  has 
been  put  an  end  to,  and  now  the  hare  must,  if  the  scent 
bo  moderately  good,  simply  get  away  as  far  and  as  fast  as 
possible.  The  late  Sir  John  Dashwood  King,  of  West 
Wycombe  Park,  Buck^  is  said  to  have  been  the  breeder  to 
whom  the  sportsman  is  indebted  for  the  present  rac«  of 
harriers.  His  pack  did  not  exceed  18  inches  in  height. 
The  parent  stock  was  a  small  foxhound  from  the  duke  of 
Grafton's  kennel,  named  Tyrant,  whose  blood,  form,  and 
character  were  apparent  throughout ;  anj  so  highly  was 
the  pack  thought  of  that  Lord  Sondes,  of  Rockingham 
Castle,  gave  700  guineas  for  it 

The  beagle  (see  Dog)  is  used  in  hunting  the  hare,  but 
from  its  diminutive  size  it  is  not  possessed  of  great  pace; 
it  is  therefore  generally  followed  on  foot,  but  it  is  a  good 
plan  to  have  one  person  on  horseback,  in  order  that  the 
pack  may  be  stopped  if  they  get  away  from  the  field  and 
make  for  a  cover. 

The  real  otter  hound  bears  a  strong  resemblance  to 
the  old  southern  hound.  The  head  is  heavier  than  that 
of  th«  foxhound,  and  the  eyes  are  deeply  set  as  in  a  blood 
hound.  The  coat  is  rough  and  somewhat  wiry,  but  it 
should  be  thick.  The  otter  hound  is  not  very  common, 
foxhounds  being  often  used  for  otter  hunting ;  but  the 
Carlisle  pack  is  of  the  true  breed. 

The  remarks  already  made  on  kennel  management  apply, 
for  the  most  part,  in  the  cases  of  hounds  other  than  fox- 
hounds ;  all  varieties  need  the  same  cleanliness  and  atten- 
tion. The  different  game  for  which  the  hounds  are  entered 
of  course  necessitate  some  trivial  adaptation  from  the  course 
pursued  in  foxhound  kennels,  but  speaking  generally  the 
management  is  the  same.  (e.  d.  b.  ) 

HOUNSLOW,  a  township,  formerly  a  market-town,  in 
the  parishes  of  Isleworth  and  Heston,  county  of  Middlesex, 
England,  is  situated  on  the  great  western  coach  road,  and 
on  a  branch  of  the  London  and  South- Western  Railway,  9 
miles  from  Hyde  Park  Corner.  In  the  Domesday  survey 
Hounslow  is  mentioned  as  Hoiieslewe  and  Hundeslawe.  It 
consists  chiefly  of  one  street  about  a  mile  in  length.  In 
the  17  th  century  it  numbered  about  120  houses,  principally 
alehouses  and  inns.  Previous  to  the  opening  of  the  railway 
nearly  500  coaches  passed  through  the  town  daily.  Of 
late  years  it  has  considerably  recovered  from  the  depression 
caused  by  the  opening  of  the  railway,  and  a  number  of  fine 
villas  have  been  erected  in  the  neighbourhood.  A  priory 
of  friars  of  the  Holy  Trinity  was  founded  at  Hounslow  in 
1296,  and  existed  tiU  the  dissolution  of  the  monasteries. 
The  priory  chapel  was  used  as  a  church  till  1830,  when  it 
was  demolished,  and  the  present  church  in  the  later  style 
of  English  architecture  erected.  Another  church  in  the 
Early  English  style  was  erected,  in  1874,  and  a  town-hall 
in  1857.  The  surrounding  country  is  flat  and  uninterest- 
ing, aad  to  the  west  of  the  town  there  was  at  one  time  an 
extensive  heath,  which,  according  to  the  survey  of  1546,  had 
an  area  of  4293  acres.  It  is  the  site  of  Roman  and  old 
British  camps,  and  in  later  history  was  the  scene  of  several 
important  military  rendezvous.  For  many  years  the 
heath  was  a  favourite  resort  of  ilghwaymen,  the  car- 
cases of  whom  used  to  be  exposed  on  gibbets  along  tne 
road.  According  to  an  Act  passed  in  the  53d  of  George 
III.,  the  heath  has  been  enclosed,  and  it  is  now  nearly  all 
cultivated.  In  1 793  large  cavalry  barracks  were  erected 
upon  it,  and  it  also  affords  a  site  of  extensive  powder-mills. 
The  population  of  the  township  in  1861  was  5760,  and  in 
1871  it  had  increased  to  9294. 
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HOUSE-FLY.  Althougli  extremely  abundant  iu  indi 
Yidual  representatives,  by  habit  specially  attached  to  man- 
Itind,  of  widely  extended  range  (North  American  and  Abys- 
sinian, exponents  are  absolutely  identical  with  European), 
familiar  from  the  earliest  times,  engrafted  upon  the  litera- 
ture of  all  nations  by  proverbial  and  poetical  allusions,  and 
of  later  years  atfording  material  for  much  scientific  micro- 
scopical investigation, — the  dipterous  species  known  to 
naturalists  as  Musca  domestica  apparently  has  two  pecu- 
liarities opposed  to  these  premises: — one,  that  its  lack  of 
salient  external  features  would  puzzle  any  but  a  profound 
dipterologist  to  define  its  specific  attributes  with  absolute 
certainty;  the  other,  that  its  earlier  life  history  and  trans- 
formations remained  practically  unknown  (at  all  events  to 
ordinary  readers)  up  to  the  year  1873.  It  is  scarcely 
within  the  province  of  thb  work  to  diagnose  species;  the 
instincts  of  the  majority  of  readers  will  probably  direct 
them  at  once  to  the  right  insect,  which  may  bo  roughly 
described  as  a  quarter  of  an  inch  long,  black,  hairy,  with  a 
reddish  oval  vertical  spot  and  golden  orbits,  three  grey 
longitudinal  bands  on  the  thorax,  an  interrupted  yellowish 
band  at  the  base  of  the  abdomen,  which  has  lateral  and 
apical  golden  spots,  and  the  base  of  the  wings  yellowish- 
white.  But  not  only  allied  species  are  liable  to  bo  confused 
with  the  house-fly;  representatives  of  other  genera,  such  as 
AiUhomyia,  Tachina,  and  Stomoxys,  are  often  mistaken  for 
it,  and  a  puncture  from  the  sliarp  beak  of  the  latter  fly 
has  often  caused  a  wrong  charge  of  blood-sucking  to  be 
brought  against  the  subject  of  this  notice,  which  has  a 
short  fleshy  bilobed  tongue  incapable  of  penetrating  the 
skin,  though  provided  with  a  terminal  framework  of  tracheal 
tubes,  acting  like  a  rasp,  by  using  which  it  often  afinoys 
us  in  the  heat  of  summer.  As  regards  the  second  point, 
Linnseu-s  who  first  named  the  fly,  left  its  transformations 
undescribed  ;  De  Geer  in  1776,  and  Bouch6  in  1834, 
described  the  larva  and  pupa,  and  correctly  defined  their 
Ivabitat;  but  it  has  been  reserved  for  Dr  A.  S.  Packard, 
jun.,  the  well-known  American  entomologist  and  biologist, 
to  make  a  thorough  investigation  of  their  whole  economy, 
which  he  has  published  in  the  Proceedings  of  ilie  Boston 
Society  of  Natural  Hittory,  mo\.  ■SMi.  (iov  1873-74),  pp. 
136-150,  pi.  iii. 

The  minute  dull  chalky  white  eggs  (usually  atout  120  in  number), 
elongate  oval  ana  cylindrical  in  shape,  are  laid  by  the  parent  fly  iu 
crevices  of  fiosU  manure  in  or  about  stables, — heat,  and  especially 
moisture,  being  required  for  their  development.  The  larvm  are 
hatched  iu  twenty -four  hours,  and  pass  through  thuco  stages,  averag- 
ing from  five  to  seven  days  in  all ;  in  the  second  of  its  stages,  the 
larva  has  been  observed  to  increase  by  one-third  of  its  leiigtli  in 
twenty-four  hours.  They  resemble  those  of  tho  well-known  meat 
fly,  Calliphora  vomitoria,  but  are  smaller,  longer,  more  slender,  trans- 
parent, smooth,  and  shining,  and  regularly  conical.  The  prop-leg 
at  the  apex  is  also  much  smaller,  and  cannot  bo  seen  from  above 
when  the  larva  is  in  motion.  They  eat  the  decaying  parts  of  the 
manure,  learing  the  bits  of  hay  and  straw.  The  pupariiini,  or  pupa- 
case,  is  a  quarter  of  an  inch  long,  cylindrical,  and  dark  brown, 
closely  resembling  that  of  Stomoxxjs  cakitrans,  from  which  it 
chiefly  diff'ers  in  the  larger  and  squarcr  anal  spiracles  and  the 
smoother  apex.  Tho  enclosed  pupa  is  of  tho  usual  type  of  tho 
cyclorhaphous  Diptera,  and  is  readily  distinguishable  trom  tliat 
of  Stomoxys  by  its  broad  spatulate  labium  aud  curved  maxillary 
palni ;  it  rests  in  tho  case  with  the  hard  framework  of  the  jaws 
of  uio  old  larva  skin  next  tlio  ventral  sido ;  and  when  tho  fly 
poshes  its  way  out,  after  i-eniaining  from  five  to  seven  days 
OS  a  pupa,  the  upper  end  of  the  case  epliu  off'  just  behind  tho 
suture  between  tho  thorax  and  abdomen.  The  terra  "pupa"  is 
here  used  in  a  general  sense,  sinco  intemicdiato  stages  of  do- 
veloDinent  (variously  called  " pseudo-nymph  "  or  "semi-pupa") 
in  that  condition  occur  in  the  ituscidoe,  as  .in  Bymenoptcra, 
Coleopiera,  be 

On  leaving  the  pupa-caso,- the' fly  runs  about  with  its  wings 
eoft,  small,  and  b.-iggv,  pressed  to  the  side  of  the  boly,  much  as 
in  tho  pupa.  It  is  pale,  with  tho  colours  not  set,  and  the  mpm- 
branoiu  portion  of  its  forehead  constantly  distends  with  air  as  tho 
fly  moves,  being  connected  with  the'trachere.  From  Mr  Lowno's 
otacrvstions  on  tho  auatomy  of  tho  blow-fly,  this  or^an  is  «vi- 


dcntly  employed  for  pushing  away  tho  end  of  the  puparium  wpen 
the  pupa  slips  out  of  its  ease. 

The  whole  period  of  evolution  being  thus  from  ten  to  fourteen 
days  only,  and  the  number  of  eggs  laid  by  each  female  fly  so  uumep- 
ous,  it  will  bo  readily  seen  that  any  slight  persoiial  incouvenienco 
to  man,  as  produced  by  tho  habits  of  the  perfect  insect,  are  much 
more  than  compensated  for  by  the  unceasing  labours  of  its  larvoe 
as  scavengers ;  the  benefit  being  tho  more  direct  as  the  work  is 
invariably  done  close  to  humau  habitations.  The  workings  of  tho 
law  of  nature,  by  which  an  excess  of  increase  in  any  one  species  is 
checked,  are  conspicuously  shown  in  the  case  of  this  insect.  Not 
only  do  tho  ordinary  parasites  of  its  own  closs  (some  Hymeno- 
pterous,  and  in  one  recorded  instance  Coleopterous)  attack  it  in  its 
earlier  stages,  but  certain  common  birds  are  particularly  addicted 
to  it  in  the  perfect  state  (in  which  also  a  Chclijcr,  a  uiiuuto 
European  representative  of  the  scorpions,  has  also,  been  found 
parasitically  attached  to  it).  Tho  vegetable  world  also  supplies 
some  lethal  agents  in  the  shape  of  fungi  (notably  Empusa  musca:), 
individuals  destroyed  by  which  are  constantly  to  be  seen  in 
autumn  unable  to  move,  and  distended  or  ruptured  by  tho 
expansion  of  tho  internal  growth,  the  white  spores  of  which  are 
finally  to  be  observed  scattered  round  their  victim. 

Trivial  as  the  house-fly  may  appear  even  to  entomologists,  it  is 
to  be  noted  that  recent  observations  by  the  German  biologist 
Weissman  on  its  development  have  resulted  in  his  discovery  of  its 
possessing  "imaginal  discs"  in  the  early  larval  state — a  structuro 
deemed  of  sufficient  value  to  suggest  a  new  division  of  the  whole 
InifUaiuio  "Discota"  and  "Adiscota." 

HOUSELEEK,  Sempervivum,  a  genus  of  ornamental 
evergreen  plants  belonging  to  the  natural  order  Crassu- 
lacece.  About  30  species  are  known  in  gardens,  some  of 
which  are  hardy  perennial  herbs,  and  grow  well  in  dry  or 
rocky  situations  ;  tho  others  arc  evergreen  shrubs  or  under- 
shrubs,  fit  only  for  cultivation  in  the  greenhouse  or  conj 
servatory.  The  genus  Sempervivum  is  distinguished  from 
the  nearly  allied  Sedttm  by  having  about  12  petals,  and 
by  the  glands  at  the  base  of  the  ovary  being  laciniated 
if  present.  Tho  common  houseleek,  S.  tectorum,  L.  (Germ. 
Hauswurzel ;  Fr.  Jouharbe),  is  often  met  with  in  I3ritain 
on  roofs  of  outhouses  and  wall  tops,  but  is  not  a  native. 
Originally  it  was  indigenous  in  the  Alps,  but  it  is  now 
widely  dispersed  in  Europe,  and  has  been  introduced 
into  America.  The  leaves  are  thick,  fleshy,  and  succu- 
lent, and  are  arranged  in  the  form  of  a  rosette  lying  close 
to  the  soil  The  plant  propagates  itself  by  offsets  on 
all  sides,  so  that  it  forms  after  a  time  a  dense  cushion  or 
aggregation  of  rosettes.  The  flowering  stem,  which  ia 
of  rather  rare  occurrence,  is  about  a  foot  high,  reddish, 
cylindrical,  and  succulent,  and  terminates  in  a  level-topped 
cyme,  reflexed  at  the  circumference,  of  reddish  flowers, 
wliich  bloom  from  June  to  September,  The  houseleek 
has  been  known  variously  as  the  Houselick,  Homewort, 
Great  Houseleek,  Sednm  majus,  aud  Crassula  major  altera, 
Seduni  acre,  L.,  being  styled  the  Least  Houseleek.  In 
Germany  it  is  sometimes  called  Donnerhravf,  from  being 
supposed  to  protect  tho  house  on  which  it  grows  from 
thunder.  The  leaves  are  said  to  contain  malic  acid  in 
considerable  quantity,  and  are  reckoned  by  herbalists  to 
possess  cooling  and  astringent  properties.  The  leaves, 
freshly  bruised,  are  applied  to  haemorrhoids,  boils,  wens, 
and  corns,  and  tho  expressed  juice  is  used  as  a  remedy  for 
inflammation  of  the  eyes  and  freckles,  and  especially  for 
thrush  (aphthze)  in  children,  also  for  stings  and  burns,  ery- 
sipelas and  herpes.  Internally  houseleek  is  used  as  a  cooling 
remedy  in  dysentery  and  fluxes.  Tho  young  leaves  have 
also  been  eateu  as  salad,  like  Portidacca.  S.  glutinosum. 
Ait.,  and  S.  bahamifernm,  AVebb,  natives  respectively  of 
Madeira  and  the  Canary  Islands,  contain  a  very  viscous  sub- 
stance in  large  quantity,  and  are  used  for  the  preparation  of 
bird-lime;  fishermen  in  Madeira,  after  dipping  their  nets  in 
an  alkaline  solution,  rub  them  with  this  substance,  render- 
ing them  as  tough  as  leather.  S.  montanvm,  L.,  indigenoun 
in  Central  Europe,  according  to  Gmolin,  causes  violent 
purging  ;  S.  arhorenm,  L.,  to  /xtya  ati'^iuoi'  of  Dioscorides, 
is  employed  in  Cyprus,  tho  East,  and  northern  Africa  as 
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Rtt  extomal  remedy  for  malignant  ulcere,  inflamn^ntions, 
and  burns,  acd  internally  for  mucoua  discharges. 

See  Britten  and  Holland,  Dictionary  of  Plant  Navu-a,  pp.  2C5--27] ; 
Fiistcdt,  Joannis  Franekenii  Botanologia,  p.  60 ;  Rosenthal,  Tlan- 
tayum  Diajihoricarum,  p.  576. 

HOUSSA,  HouaA,  Haussa,  or  HAua->,  "n  important 
people  of  the  western  Soudan,  forming  a  main  element  in 
the  population  of  the  country  Isetween  12°  and  13°  N.  lat., 
from  the  Niger  in  the  south-west  to  Bornu  in  the  east 
By  Earth  they  nro  identified  with  tho  Atarantians  of 
Herodotu3 ;  and  it  ia  certain  that  at  a  comparatively  early 
date  thoy  attained  great  political  power.  The  seven 
original  atates  of  Biram,  Daura,  Gobir,  Kano,  Rano, 
Katsena,  and  Zegzeg,  formed  a  great  confederation  or 
empire,  which  extended  its  authority  over  many  of  the 
neighbouring  countries,  and  retained  its  pre-eminence  till 
the  beginning  of  the  19th  century,  when  the  Pullo  (Fellata 
or  Fulbe)  rose  upon  its  ruins.  ■  Physically  the  Houssa  may 
be  considered  as  tho  most  typical  of  all  the  negro  peoples  : 
they  aro  strongly  and  somewhat  heavily  built,  and  even 
where  there  has  been  a  considerable  intermixture  of  Barber 
or  Pullo  blood,  their  racial  persistence  is  very  marked.  In 
intellectual  qualities  they  hold  the  very  foremost  rank 
among  tho  negroes ;  they  are  excellent  agriculturists,  and, 
almost  unaided  by  foreign  influence,  they  have  developed 
a  variety  of  industries,  such  as  the  making  of  cloth,  mats, 
leather,  and  glass,  as  well  as  a  very  extensive  trade.  In 
Sierra  Leone  and  the  Gold  Coast  territory  the  Houssa  form 
the  backbone  of  the  military  police,  and  under  Captain 
Glover,  who  was  the  first  to  enrol  then  under  the  British 
flag,  they  did  good  service  in  the  Ashantee  campaigns. 

The  Houssa  or  Ainu  language  ranks  as  one  of  the  r-chest 
and  most  cultivated  in  Africa;  and   it  is   not  only  the 
dominant  vernacular    throughout  a  large   part   of    the 
Soudan,  but  serves  as  the  means  of  communication  in  a 
great  many  places  throughout  the  reg;on  to  the  south  and 
west  of  the  Lower  Niger.     At  Idda,  says  Bishop  Crowther 
(Proc.  Roy.  Geog.  Soc,  1877),  we  found  Houssa  becoming 
more  generally  spoken  by  the  inhabitants,  and  at  Igbegbi 
it  is  one  of  the  prevailing  languages  of  the  mixed  popula- 
tion of  that  town.     From   Lagos,  Badagry,  and  Porto 
Novo,  and  upwards  to  the  Niger,  wherever  Mahometans 
are   found,  Houssa  is  spoken  by  them;  through  it  the 
Koran  is  explained  in  the  mosques  throughout  Yoruba. 
According  to  Dr  Baikie  (Observations  on  the  ITunsa  and 
Fulfulde,  printed  for  private  circulation.  Lend.  1861)  there 
are  two  master  dialects — the  Daura  or  eastern,  and  the 
Gobir  or  western.     Of  these  the  latter  is  the  more  original, 
the  [other  the  more  refined.     The  Katsena  form  is  very 
pure,  and  closely  resembles  the   Gobir;  that  of  Kano  is 
extremely  corrupt,  though  not  so  much  so  as  that  of  Zariya 
or  Zozari.     As  an  example  of  the  richness  of  the  vocabu- 
lary, Dr  Crowther  mentions  that  there  aro  eight  names 
for  different  parts  of  the  day  from  cockcrow  till  after  sunset. 
See  El  Hage  Abd  Sa'^ini  Shateeny,  Account  of  Tiiniuctoo  and 
Haussa  Territories,  1820 ;  Iforris,  bialogxics  and  part  of  the  New 
Testament  inthe  English,A  rabic.  Ha  itssa,  andBomn  languages,  1 853 ; 
Koelle,  Pohjglotta  Africana,  1834 ;  Barth,  Travels  in  North  and  Cen- 
tral Africa,  vol.  ii.,  London,  1S57,  and  Central-Afrikamsche  Voka- 
biilarien,  Gotlia,  1862  and  1866 ;  Schon,  Grammar  of  the  Bausa  Lan- 
gtutge,  London,  1862 ;  Id.,  Eausa  Heading  Book,  1877 ;  and  Id.,  A 
ZHdionary  of  the  Hatisa  Language,  1877.     Schbn  has  also  produced 
Houssa  translations  of  Gen.  (185S),  Matt  (1857),  and  Luke  (1858). 
HOUSTON,  a  city  of  tho  United  States,  capital  of  Hairis 
county,  Texas,  and  the  next  city  in  tho  State  to  Galveston 
as  regards  both  population  and  commercial  enterprise,  is 
situated  on  the  left  bank  of  Buffalo  bayou  at  the  head  of 
navigation,  and  at  the  junction  of  several  railways,  60  miles 
north-west  of  Galveston.     The  bayou  is  crossed  at  Houston 
by  several  bridges.     Most  of  the  streets  are  shaded  by  fine 
avenues  of  trees,  and  the  principal  of  them  are  traversed 
by  tramway  cars.     The  chief  buildings  aro  the  city-hall 


and  market-house,  completed  in  1874,  at  a  cost  of  400,000 
dollars,  tho  masonic  temple  of  the  grand  lodge  of  Texas, 
and  the  hotels,  the  largest  of  which  is  the  finest  in  the  State. 
The  city  is  well  supplied  with  schools  and  churches,  aid 
has  two  large  public  libraries.  It  is  the  principal  railwi;y 
centre  of  the  State,  and  the  depot  of  an  extensive  and  riih 
atTicultural  region,  besides  being  the  seat  of  important  and 
varied  manufactures.  The  recent  deepening  of  the  baynn 
80  as  to  make  it  navigable  for  vessels  drawing  9  feet  of 
water  has  considerably  increased  the  shipping  trade, 
which  is  chiefly  in  lumber.  The  town  possesses  iron  and 
brass  founderiea,  railway  machine  shops,  planiug-mltiB, 
factories  for  cars,  waggons,  and  agricultural  implements, 
sheet-iron  and  tin  works,  a  large  flour-mill,  beef-packing 
establishments,  and  manufactures  of  cotton,  soap,  Portland 
cement,  and  bone  dust.  In  the  neighbourhocJ  there  ai-e 
extensive  nurseries.  The  annual  fair  of  the  State  of  TexM 
is  held  at  Houston.  The  city,  which  was  named  after 
Samuel  Houston,  noticed  below,  was  settled  in  1836,  and 
in  1837  it  was  for  a  short  time  the  capital  of  the  State. 
In  1870  the  population  was  9382,  and  in  1880  it  had 
increased  to  17,000. 

HOUSTON,  Samuel  (1793-1863),  an  AmerlcaD  general 
and  statesman,  was  born  near  Lexington,  Virginia,  2d 
March  1793.     On  the  death  of  hb  father,  a  soldier  of  the 
revolution,  in  1807,  he  removed  with  his  mother  to  the 
frontier,  and  settling  in  Blount  county,  Tennessee,  was  soon 
on  familiar  terms  with  the  Cherokee  Indians.     For  a  while 
he  acted  as  clerk  to  a  trader,  and  then  as  village  school- 
master; but  in  1813,  after  a  residence  of  nearly  three 
years  among  the  Indians,  he  joined  the  United  Statet 
army."    He  served  with  Jackson  in  the  war  against  Great 
Britain,  and  at  the  peace  of  1815  had  risen  from  the  ranks 
to  a  lieutenancy.     Although  conscious  of  his  success,  and 
proud  of  having  won  Jackson's  friendship  by  his  bravery, 
he  then  resigned  his  commission  and  turned  to  the  study 
and  practice  of  law  at  Nashville.      In  1823  Tennessee  re- 
turned him  to  congress,  and  foui'  years  later  he  was  elected 
governor  of  the  State.     He  married  in  January  1829,  and 
in  the  April  following,  without  assigning  any  reason,  he 
suddenly  abandoned  his  homo  and  his  office,  and  took  up 
his  residence  among   the  Cherokees,  by  whom  he  was 
formally  adopted  as  a  member  of  their  nation.     Pieturning 
to  Washington,  ho  successfully  pleaded  their  cause  against 
the  GovernmeD*-  agents  who  had  wronged  them.     In  1832 
he  settled  in  ^^exas,  and  was  soon  after  elected  a  member 
of  the  convention  called  for  the  purpose  of  framing  a  con- 
stitution for   that   State,   then  in   difficulties   with  the 
Jlexican  Government.     On  March  2, 1836,  Texas  declared 
its  independence,  and,  on  the  2d  of  April  following,  won  it 
on  the  field  of  San  Jacinto,  where  Houston,  who  had  been 
appointed  commander-in-chitf  of  the  Texas  forces,  with  a 
body  of  783  raw  troops,  defeated  1600  Mexican  veterans 
led  by  Santa  Anna.     On  the  recognition  of  the  independ- 
ence of  Texas,  Houston  was  elected  president  of  tho  now 
republic,  and  re-elected  in  1841;  and,  when  Texas  was  ad- 
mitted to  tho  Union  in  1845,  he  was  returned  asono  of  it* 
two  representatives  to  the  senate.     There  he  distinguished 
himself  as  a  zealous  friend  of  the  Indians,  opposing  the 
Kansasf  and  Nebraska  bill  in  a  memorable  speech  (3d  March 
1854),  and  voting  against  the  Lecompton  constitution  of 
Kansas.     His  decided  opposition  to  secession  obliged  him 
in  1861  to  retire  from  the  office  of  governor  of  Texas, 
which  he  had  held  from  1859.     He  died  at  Huntersville, 
Texas,  25lh  July  1863.     The  hero  of  San  Jacinto  tns 
above  all  things  an  able  soldier,  wary,  intrepid,  and  reso 
lute  ;  but  he  also  possessed  as  a  legislator  the  qualities  of 
rare  foresight,  cool  discrimination,  and  fearless  candour. 

See  liis  Life  fNew  York,  1856),  his  Ltllers  to  the  Peopte  (1856), 
and  S.  L.  Knapp's  i^/s^ory  of  America  (New  York,  1875\ 
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HOUWAERT,  Jean  Baptista  (1533-1509),  Flemish 
poet,  was  the  most  prominent  of  the  rhetoricians  of  his  day. 
He  held  the  title  of  "  Counsellor  and  Master  in  Ordinary 
of  the  Exchequer  to  the  Dukedom  of  Brabant."  As  a 
patriot  and  a  friend  of  the  prince  of  Orange  he  played  a 
prominentpart  in  therevolution  of  the  Low  Couutriesagainst 
Spain,  and  when  the  prince  entered  Brussels  victoriously, 
September  23,  1577,  Houwaert  met  him  in  pomp  at  the 
head  of  the  two  chambers  of  rhetoric,  the  "  Book  "  and  the 
"  Garland  of  Jlary."    He  died  at  Brussels,  March  II,  1599. 

His  existing  works  ar«  of  an  allegorical  and  highly  fantastic 
order,  and  prove  him  to  hare  been  a  disciple  of  Mattliya  de  Castclyn. 
Ho  wrote  the  Commerce  of  Amorosili/  (Den  Handel  dcr  Amourens- 
heyt),  consisting  of  four  plays  or  moralities  in  verse,  namely, 
^nens  and  iJido,  Narcissus  and  Echo,  Mars  and  Venus,  and 
Lcundcr  and  Ucro.  His  other  principal  poem  is  a  didactic  epic  on 
the  vanity  of  human  love,  Pegasides  Pleyn,  of  den  Luslhof  der 
ifitcchdcn.  These  and  other  laborious  and  exemplary  pieces  gained 
him  the  title  of  the  "  Homer  ot  Brabant  "  from  his  contemporaries. 
Houwaert  prided  himself  on  the  introduction  of  classical  and 
mythological  names  into  his  poems,  but  he  had  little  or  nothing  of 
the  antique  spirit. 

HOVEDON,  RoGEE  or,  an  old  English  chronicler,  was 
in  all  probability  born  at  Howden,  in  the  East  Riding  of 
Yorkshire,  and  was  possibly  a  member  of  a  family  which 
had  taken  its  name  from  the  place.  Tho  date  neither  of 
his  birth  nor  his  death  is  known,  and  the  first  notice  we 
have  of  him  is  as  being  sent  in  1 1 7  4  by  Henry  II. ,  on  whom 
he  was  in  attendance  in  France,  to  endeavour  to  induce 
the  lords  of  Galloway  to  withdraw  from  their  allegiance  to 
the  king  of  Scotland.  He  appears  to  have  been  recom- 
mended to  the  notice  of  Henry  from  his  knowledge  of  law, 
and  to  have  occupied  a  place  in  his  household.  It  has  been 
conjectured,  but  without  much  evidence,  that  ho  was  a 
student  of  Oxford ;  and  the  ascription  to  him  of  a  volume 
of  lectures  is  also  without  ground  to  support  it.  From  the 
interest  manifested  in  his  history  regarding  the  dispute 
between  Archbishop  Roger  of  York  and  Bishop  Hugh  of 
Durham  in  regard  to  synodal  fees,  it  has  bfeen  supposed 
that  ho  himself  held  for  some  time  tho  living  of  Howden, 
but  this  is  likewise  wholly  devoid  of  direct  corroboration, 
[n  1173  he  was  employed  by  Henry  in  tho  delicate  mission 
of  inducing  tho  monastic  honses  to  send  deputations  to 
Woodstock  for  the  purjiose  of  choosing  their  rulers.  In 
1169,  the  last  year  of  Henry's  reign,  he  was  appointed  a 
justice  itinerint  for  tho  forests  in  Northumberland,  Cum- 
berland, and  Yorkshire ;  and  it  is  probtblo  that  after 
Henry's  death  he  retired  to  Howden,  since  from  the  number 
of  his  references  to  Yorkshire  disputes  it  is  evident  that 
he  must  have  been  living  in  that  county  during  the  time 
that  he  compiled  the  latter  portion  of  his  Chronicle.  As 
the  Chronicle  closes  abruptly  in  1201,  it  is  probable  that 
he  did  not  live  long  beyond  that  date. 

Tho  work  of  Roger  of  Hovodon,  which  commences  with  Iho  close 
of  the  Chronicle  of  Bedo  in  732,  is  divided  by  Professor  Stubbs  into 
four  parts:— the  1st  ending  with  1118,  and  consisting  chiefly  of  tho 
nistoria  post  Scdam,  with  a  few  alterations  and  additions ;  tho  2d 
ending  with  1189,  based  principally  on  the  ilclrose  Chronicle,  and 
from  1103  composed  mainly  of  the  A  Beckett  letters  cont.iined  in 
tho  collection  made  by  John  of  Salisbury  and  Alan  of  Tewkesbury; 
the  3d  ending  with  1192,  and  virtually  a  condensation  of  Benedict's 
Chronicle,  with  tho  occasional  addition  of  unimportant  details  and 
several  variations,  many  of  which  are  inaccurate  and  of  such  a  kind 
as  to  show  that  ho  wrote  from  memory;  the  4th  ending  in  1201, 
and  evidently  a  narrative  of  contemporary  events.  Tho  work  of 
Roger  of  Hovcdon  waa  cited  in  1291  by  Edward  1.,  when  claiming 
the  lordship  of  Scotland,  as  one  of  tho  authorities  in  regard  to  tho 
homage  done  by  the  earlier  kings  tohis  ancestors.  The  independ- 
ent value  of  tho  work  belongs  almost  wholly  to  the  last  portion, 
although  various  documents  of  interest  to  bo  found  nowhere  else 
are  incorporated  in  the  2d  and  3d  portions. 

Ths  Chronlcls  -ns  flrst  printcil  In  159»  In  Sir  Henrr  Sarmrt  calleetlon  of  the 
ScrtplorfS  post  Ftfdam.  and  was  reprinted  at  Frankfort  Id  ICOl.  A  tranBlatJoD  of 
K  by  H.  F.  Rilej,  B.A„  appeared  In  I!52,  and  forms  port  of  Bohn^s  Anllqiuriin 
Llbraryi  and  It  haa  twcn  publl^hrd  In  4  vol*..  18S«-7I.  In  tho  series  of  ibo 
it^star  of  tho  Rolls,  under  the  editorship  of  Tiofessor  Stubbs.  whoso  preface  con- 
talaa  u  elaborate  wllldsm  of  tl)«  work  and  a  toll  aocoant  of  tl»  -vlotu  USS. 


HOWARD,  He.vey.     See  SunnEY,  Eael  oF. 

HOWARD,  Jou.v  (172G-1790),  "the  philanthropist," 
was  born  in  1726,  most  probably  on  September  2,  and  at 
Enfield,  where  his  father,  a  moderately  wealthy  retired 
London  merchant,  had  a  country  house.  His  childhood 
was  spent  at  Cardington  near  AVoburn,  Bedfordshire,  where 
his  father  had  a  small  estate  ;  for  seven  years  ho  was  under 
tho  tuition  of  the  Rev.  John  Worslcy  of  Hertford  (author 
of  a  Latin  grammar  and  of  a  new  translation  of  tho  New 
Testament)  ;  and  ho  was  afterwards  placed  for  a  short  time 
at  a  private  academy  in  London  under  Jlr  John  Eames, 
F.R.S.  At  tho  closo  of  a  very  imperfect  school  education 
bo  was  apprenticed  by  his  father  at  a  considerable  premium 
to  a  firm  of  grocers  in  tho  city  ;  but  on  the  death  of  the 
elder  Howard  in  September  1742,  by  which  ho  inherited 
considerable  property,  he  bought  up  his  indenture  and 
devoted  moro  than  a  year  to  foreign  travel,  during  which 
he.  acquired  some  knowledge  of  French.  Never  constitn 
tionally  strong,  ho  on  his  return  to  England  settled  in 
lodgings  at  Stoke  Newington  as  a  confirmed  valetudinarian, 
his  days  being  spent  for  the  most  part  in  hypochondriac 
idleness  (for  little  importance  can  be  attached  to  what  have 
sometimes  been  called  his  studies  in  medicine  and  meteoro- 
logy). Having  been  nursed  through  an  acute  illness  by 
an  attentive  landlady,  a  widow  of  some  fifty-threo  years  of 
ago,  he  felt  that  he  could  offer  no  adequate  return  short  of 
marriage  for  her  motherly  kindness,  and  they  were  united 
accordingly  in  1752.  Left  a  widower  in  less  than  three 
years,  Howard  broke  up  his  establishment  at  Stoke  New- 
ington in  1755,  and  resolved  to  go  abroad,  the  recent 
occurrence  of  the  earthquake  at  Lisbon  attracting  him  tc 
Portugal.  Tho  ship,  however,  in  which  he  sailed  was  sc 
unfortunate  as  to  bo  taken  by  a  French  privateer,  by  whom 
both  crew  and  passengers  were  carried  to  Brest,  where  they 
were  treated  with  great  harshness  nnd  almost  starved.  At 
Morlais  and  at  Carhaix  Howard  had  further  opportunities 
of  observing  tho  treatment  to  which  prisoners  of  war  were 
usually  at  that  time  subjected ;  and  when  permitted  on 
parolo  to  return  to  England  to  negotiate  an  exchange  for 
himself,  he  not  only  accomplished  his  personal  object,  but 
also  successfully  represented  the  casoof  those  who  had  been 
his  fellow-captives.  Abandoning  for  the  time  his  Lisbon 
scheme,  he  now  retired  to  his  property  at  Cardington,  where 
ho  continued  to  interest  himself  in  meteorological  observa- 
tion, for  some  slight  notes  on  which  he  obtained  publication 
in  the  Transactions  of  the  Royal  Society,  of  which  he  had 
been  admitted  a  member  in  1756.  After  his  marriage 
(April  1758)  to  Henrietta,  eldest  daughter  of  Edward 
Leeds  of  Croston,  Cambridgeshire,  he  continued  to  live  a 
secluded  life,  partly  at  Cardington  and  partly  on  another 
property  which  he  had  purchased  at  Watcombc,  Ilampshiro. 
In  both  places  he  distinguished  himself  as  a  kind  landlord, 
and  at  Cardington  especially  he  displayed  a  highly  enlight- 
ened philanthropy  in  his  efforts  to  raise  the  condition  of 
the  poor  by  the  construction  of  model  cottages  and  by  the 
erection  of  schools.  In  March  1765  his  home  was  again 
desolated  by  the  sudden  and  unexpected  death  of  his 
wife,  a  few  days  after  she  had  given  birth  to  a  son,  her  first 
and  only  child ;  and  soon  Howard's  drooping  health  and 
spirits  imperatively  demanded  a  change  of  air  and  scene. 
After  visiting  Bath  and  London,  he  in  tho  spring  of  I7C8 
crossed  to  Holland  ;  and  another  brief  stay  at  Cardington 
was  followed  by  a  prolonged  tour  in  Franco,  Switzerland, 
and  Italy  as  far  as  to  Naples,  whence  he  returned  in  1770 
by  Germany  and  the  Rhine.  Having  resumed  his  former 
course  of  life  at  Cardington,  he  was  in  1773  named  high 
sheriff  of  Bedford,  an  office  which,  although  as  a  noncon- 
formist ho  was  unable  to  take  the  usual  tests,  ho  resolved 
to  accept.  The  characteristic  work  of  his  life  may  be  said 
to  have  now  begun.     When  tho  assizes  were  held  he  did 
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not  content  himself  with  sitting  out  the  trials  in  open  court; 
his  inquisitiveness  and  his  benevolence  alike  impelled  him 
to  visit  the  jail  to  ^Yhich  the  prisoners  had  been  condemned. 
Howard  found  it,  like  all  the  prisons  of  the  time,  wretchedly 
defective  in  all  its  arrangements;  but  what  chiefly  ostonished 
and  shocked  him  was  an  almost  incredible  abuse  arising  out 
of  the  circumstance  that  neither  the  jailer  nor  his  subordi- 
nates were  salaried  officers,  but  were  dependent  for  their 
livelihood  on  fees  which  they  rigorously  exacted  from  the 
prisoners  themselves.  He  found  it  to  be  a  fact  that  some 
whom  the  juries  had  declared  not  guilty,  others  in  whom 
the  grand  jury  had  not  found  even  such  appearance  of  guilt 
as  would  warrant  a  trial,  others  whose  prosecutors  had  failed 
to  appear,  were  frequently  detained  in  prison  for  months 
after  they  had  ceased  to  be  in.  the  position  of  accused 
parties,  until  they  should  have  paid  the  fees  of  jail  delivery. 
(See  Introduction  to  The  State  of  the  Prisons  in  Englaiid 
and  Wales.)  His  prompt  application  to  the  justices  of  the 
county  for  a  salary  to  the  jailer  in  lieu  of  his  fees  was  met 
by  a  demand  for  a  precedent  for  charging  the  county  with 
such  an  expense.  This  he  undertook  to  find  if  such  a  thing 
existed.  He  went  accordingly  from  county  to  county  until 
Lis  journey  had  extended  to  every  town  in  England  which 
contained  a  prison,  but  the  object  of  his  search  eluded 
inquiry.  He  could  find  no  precedent  for  charging  the 
county  with  the  wages  of  its  servants,  but  he  did  find  so 
many  abuses  in  prison  management  which  imagination  had 
never  conceived,  and  so  many  sufi'erings  of  which  the 
general  public  knew  nothing,  and  of  which  the  law  took 
no  account,  that  he  determined  to  devote  to  the  exposure 
of  those  wrongs  and  the  reform  of  those  abuses  whatever 
time  and  money  might  be  needful.  The  task  cost  him  a 
fortune,  and  the  best  remaining  yeats  of  his  life.  The 
subject  of  prison  reform,  indeed,  had  not  previously  been 
wholly  absent  from  the  public  mind.  As  early  as  the 
year  1728  the  House  of  Commons  had  appointed  a  com- 
mittee to  inquire  into  the  state  of  Newgate,  the  Marshalsea, 
and  other  London  prisons,  where  abuses  had.  come  to 
light  which  had  caused  the  house  to  order  the  arrest  of 
several  governors  of  jails,  who  were  tried  for  high  mis- 
demeanours (see  Reports  of  the  Committee  Appointed  to 
Inquire  into  the  State  of  the  Gaols,  1729).  Much  more 
recently  Popham,  member  for  Taunton,  had  forced  the 
unwilling  legislature  at  least  to  discuss  the  propriety  of 
paying  fixed  salaries  to  jailers  out  of  the  county  rates ;  but 
in  February  1773  the  bill  after  passing  the  second  reading 
had  been  withdrawn  with  a  view  to  its  being  again  brought 
forward  in  an  amended  form.  The  way  had  thus  been 
prepared  for  a  friendly  reception  to  anything  Howard 
might  have  to  say  as  the  result  of  his  investigations  ;  and 
at  the  close  of  his  first  rapid  survey  of  the  English  prisons 
he  was,  through  the  influence  of  the  supporters  of  Popham's 
bill,  cited  to  appear  before  a  committee  of  the  whole  house 
in  March  1774.  After  his  report  had  been  received  and 
he  himself  examined  upon  it,  it  was  moved  and  carried,  on 
the  house  resuming,  "that  John  Howard,  Esq.,  be  called 
to  the'  bar,  and  that  Mr  Speaker  do  acquaint  him  that  the 
House  are  very  sensible  of  the  humanity  and  zeal  which 
Lave  led  him  to  visit  the  several  jails  of  tjbis  kingdom,  and 
to  communicate  to  the  house  the  interesting  observations 
which  he  has  made  on  that  subject."  Almost  immediately 
an  Act  was  passed  which  provided  for  the  liberation,  free 
of  all  charges,  of  every  prisoner  against  whom  the  grand 
jury  failed  to  find  a  true  bill,  giving  the  jailer  a  sum  from 
the  county  rate  in  lieu  of  the  abolished  fees.  This  was 
followed  in  June  by  another  requiring  justices  of  the  peace 
to  see  that  the  walls  and  ceilings  of  all  prisons  within  their 
jurisdiction  were  scraped  and  whitewashed  once  a  year  at 
least ;  that  the  rooms  were  regularly  cleaned  and  ventilated  ; 
that  infirmaries  were  provided  for  the  sick,  and  proper  care 


taken  to  get  them  medical  advice ;  that  the  naked  should 
be  clothed  ;  that  underground  dungeons. should  be  used  as 
little  as  could  be ;  and  generally  that  such  courses  should 
be  taken  as  would  tend  to  restore  and  preserve  the  health 
of  the  prisoners.  It  was  highly  characteristic  of  the  man 
that,  having  caused  the  provisions  of  the  new  legislation  to 
bo  printed  at  his  own  private  cost  in  large  type,  he  sent  a 
copy  to  every  jailer  and  warder  in  the  kingdom,  determined 
that  no  one  should  be  able  to  plead  ignorance  of  the  law  if 
detected  in  the  violation  of  its  provisions.  He  then  set 
out  upon  a  new  tour  of  inspection,  from  which,  however,  he 
was  brought  home  by  the  approach  of  a  general  election  in 
September  1774.  Siding  with  those  who  objected  to  the 
American  policy  of  the  Government,  he  had  consented  to 
stand  as  one  of  the  anti-ministerial  candidates  for  Bedford; 
although,  however,  he  was  returned  by  a  narrow  majority 
along  with  his  friend  Whitbread,  he  was  unseated  after  a 
scrutiny  on  account  of  the  alleged  disqualification  of  E6me 
of  those  voters  who  had  supported  him.  He  was  thus  left 
entirely  free  for  the  vigorous  prosecution  of  the  special  taik 
which  lie  had  assigned  himself ;  and  he  began  to  ha've 
thoughts  of  publishing  the  immense  mass  of  facts  which  ha 
had  so  industriously  collected,  and  which  was  EtUl  so  rapidly 
accumulating.  But  after  a  tour  which  had  extended  to 
Scotland  and  Ireland,  it  occurred  to  him  before  going  into 
print  that  his  notes  would  be  much  enhanced  in  utility  if 
supplemented  with  the  regulations  and  arrangements  of 
the  more  important  Continental  prisons.  In  April  1775,' 
accordingly,  he  set  out  upon  an  extended  tour  through 
France,  the  Low  Countries,  and  Germany.  At  Paris  he 
was  at  first  denied  access  to  the  prisons  ;  but  by  recourse 
to  an  old  and  almost  obsolete  law  of  1717,  according  to 
which  any  person  wishing  to  distribute  alms  to  the  prisoners 
was  to  be  admitted  and  allowed  to  dispense  his  charity 
with  his  own  hand,  he  succeeded  in  inspecting  the  Bicetre, 
the  Force  I'^^veque,  and  most  of  the  other  places  of  confine- 
ment, the  only  important  exception  being  the  Bastille.  With 
regard  to  this  last,  however,  he  succeeded  in  obtaining  pos- 
session of  a  suppressed  "pamphlet,  which  he  afterwards 
translated  and  published  in  English,  to  the  unconcealed 
chagrin  of  the  French  authorities.  At  Ghent  he  examined 
with  special  interest  the  great  Maison  de  Force,  then  recently 
erected ;  its  distinctive  features — useful  labour,  in  the 
profits  of  which  the  prisoners  had  a  share,  and  complete 
separation  of  the  inmates  by  night — drew  from  him  the 
exclamation  that  it  was  a  "  noble  institution."  At  Amster- 
dam, as  in  Holland  generally,  he  was  much  struck  with  the 
comparative  absence  of  crime,  a  phenomenon  which  he 
attributed  to  the  industrial  and  reformatory  treatment  there 
adopted.  In  Germany  he  found  little  that  was  useful  and 
much  that  was  repulsive ;  in  Hanover  and  Osnabruck, 
under  the  rule  of  a  British  sovereign,  he  even  found  traces 
of  torture.  Returning  to  England  in  autumn  with  his 
copious  notes,  he  determined,  before  finally  reducing  them 
to  order  and  sending  them  to  press,  to  undertake  another 
tour  of  England.  This  lasted  for  seven  months  (November 
1775  to  May  1776),  and  yielded  results  so  important  ty 
way  of  correction  and  supplement  that  he  resolved  to  give 
his  Continental  experience  the  benefit  of  a  similar  revision. 
On  this  occasion  he  extended  his  tour  to  several  of  the 
Swiss  cantons.  At  last  in  1777  appeared  The  State  of  the 
Prisons  in  England  and  Wales,  with  Preliminary  Observa- 
tions, and  an  Account  of  some  Foreign  Prisons  (Warrington). 
It  met  with  a  very  favourable  reception,  although  its  author 
was  fully  justified  in  his  statement  in  the  preface  that  as 
the  journeys  were  not  undertaken  for  the  traveller's  amuse- 
ment, so  the  results  of  them  were  not  published  for  general 
entertainment.  It  consists  principally  of  a  mass  of  minute 
statistical  details,  somewhat  pedantically  accumulated  and 
very  unmethodically  arrangtE?d  ;  its  most  important  section. 
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— tliiit.  relating  to  "  proposed  improvements  iti  the  struccuro 
and  management  of  prisons  " — constituting  less  than  a  tenth 
part  of  tho  whole.  One  portion  of  his  subject,  indeed, — 
that  relating  to  the  ships  used  for  transportation  of  convicts, 
'■ — had  been  to  some  e;itent  taken  out  of  his  hand  by  tho 
passing  in  177G  of  tho  Act  authorizing  the  hulk  system  ; 
but  even  in  this  connexion  tho  appearance  of  his  work  was 
highly  opportune.  Following  within  a  few  years  the  pub- 
licition  of  Beccaria's  work  On  Crimes  and  Fumshmoits, 
it  called  public  attention  to  tho  practical  question  of  tho 
treatment  of  criminals  in  a  manner  which  compelled  tho 
adoption  of  remedial  or  at  least  of  palliative  measures, 
although  tho  full  ditliculty  and  delicacy  of  tho  problem 
had  not  as  yet  been  thoroughly  appreciated.  One  of  the 
most  immediate  results  was  that  Sir  W.  Blackstonc  and  Mr 
Eden  were  requested  to  draft  a  bill  for  the  establishment 
of  penitentiary  houses,  v.hero  by  means  of  solitary  imprison- 
ment, accompanied  by  well-regulated  labour  and  religious 
instruction,  the  object  of  reforming  the  criminal  and  inuring 
him  to  habits  of  industry  might  be  successfully  pursued. 
New  buildings  were  manifestly  necessary  in  order  that  the 
provisions  of  such  an  Act  might  bo  carried  into  effect;  and 
OS  no  one  seemed  to  know  how  to  set  about  their  construc- 
tion, Howard  volunteered  to  go  abroad  again  and  collect 
plans  and  other  information.  On  this  errand  (April  1778)  he 
drst  went  to  Amsterdam,  and  carefully  examined  the  "  spin- 
houses"  and  "  rasp-houses"  for  which  that  city  was  famous  ; 
next  he  traversed  Prussia,  Saxony,  Bohemia,  Austria,  and 
Italy,  everywhere  inspecting  prisons,  hospitals,  and  work- 
houses, and  carefully  recording  the  merits  and  defects  of 
each.  In  tho  coursa  of  this  tour  he  was  received  with 
marked  consideration  and  respect  at  more  than  one  court ; 
but  the  personal  incident  of  greatest  consequence  w-as  one 
which  befel  him  on  a  voyage  along  the  Tuscan  coast.  A 
sudden  and  violent  storm  had  compelled  the  master  of  the 
small  vessel  in  which  he  had  taken  a  passage  for  Leghorn 
to  seek  the  shelter  of  land ;  cold,  wet,  and  es.hausted, 
passengers  and  crew  reached  a  littlo  island  harbour,  but 
only  to  find  that  through  fear  of  the  plague  (they  having 
sailed  from  a  port  supposed  tj  be  infected)  a  landing  was 
refused  them.  Driven  backagain  upou  the  storm,  they  were 
carried  by  its  violence  to  the  coast  of  Algeria,  where  a 
similar  experience  was  encountered,  permission  to  enter  the 
Jiarbours  there  also  being  peremptorily  denied.  It  was  this 
occurrence  which  first  directed  Howard's  attention  to  the 
subject  which  engrossed  his  attention  in  after  years,  and 
in  the  investigation  of  which  ho  ultimately  lost  his  life. 
Leghorn  at  last  reached,  he  hastened  northwards  through 
Loiubardy,  France,  and  Flanders,  arriving  in  England  in 
1779.  The  information  he  bad  obtained  having  been  placed 
at  the  service  of  the  House  of  Commons,  a  bill  was  intro- 
duced and  passed  for  building  two  penitentiary  houses  in 
Middlesex,  Surrey,  Kent,  or  Essex  (as  might  be  afterwards 
determined),  and  Howard  was  appointed  first  supervisor 
(19  Geo.  III.  cap.  74).  The  scheme,  however,  did  not 
proceed  without  friction  too  trying  for  his  patience ;  and 
after  much  time  had  been  lost  in  interminable  discussions 
with  his  colleagues  as  to  the  sites  of  the  proposed  buildings, 
he  in  January  1781  wrote  to  Lord  Bathurst  resigning 
his  post  before  anything  practical  had  been  achieved. 
In  1780  he  had  published  a  quarto  volume  of  220  pages 
as  an  appendix  (the  first)  to  his  Slate  of  Prisons ;  about 
the  same  time  also  ho  caused  to  bo  printed  his  translation 
lof  the  suppressed  French  pamphlet  on  the  Bastille;  but  on 
obtaining  release  from  his  employments  at  home  his  passion 
for  accumulating  statistics  urged  him  to  new  and  more 
extended  Continental  tours,  as  far  as  to  Denmark,  Sweden, 
and  Russia  in  1781,  and  to  Spain  and  Portugal  in  1783; 
Che  results  of  these  journeys  (which  were  full  of  curious 
and  romantfc  incidents)  wero  embodied  iu  1784  iaa.6econd 


a[ipendix,  with  the  publication  of  which  his  dirci.,1  labours 
in  connexion  with  the  subject  of  prison  reform  may  bo  said 
to  have  ceased.  The  five  remaining  years  of  Lis  lifo  were 
chiefly  devoted  to  researches  on  a  ditferent  though  cognatQ 
subject,  that  of  the  means  which  ought  to  be  used  for  pre» 
vention  of  the  plague,  and  for  guarding  against  tho  propa- 
gation of  contagious  distempers  iu  general.  Having  at  tli* 
suggestion  of  his  medical  friends  provided  himself  with  a 
list  of  queries  to  be  put  to  the  physicians  in  attendance  at 
the  lazarettos  he  proposed  to  visit,  he  in  November  1785 
sailed  for  Holland,  and  thence  travelling  through  France 
inspected  the  great  lazaretto  at  Marseilles,  though  with 
considerable  dilficulty,  owing  to  tho  unfriendliness  of  the 
authorities.  He  next  passed  through  Florence,  Home,  and 
Naples  to  JIalta,  whence  ho  sailed  by  Zanto  to  Smyrna, 
where  his  reputed  medical  slcill  opened  all  the  prisons  and 
hospitals  to  his  inspection,  and  .where  he  had  ample  oppor- 
tunities of  studying  tho  plague  in  its  most  fatal  form.  He 
then  went  to  Constantinople,  where  the  fame  of  bis  skill 
had  preceded  him,  and  where  some  further  fortunate 
practice  greatly  added  to  his  prestige.  Declining  the 
hospitalities  of  the  British  ambassador,  however,  he  devoted 
himself  entirely  to  the  care  of  tho  neglected  poor,  and  per- 
sistently forced  his  w.ay  into  infected  caravanserais  and 
pest-houses  whither  physician  and  dragoman  alike  decliutd 
to  follow  him.  At  length  Lis  researches  seemed  to  bo 
complete ;  and  with  a  great  accumulation  of  papers  and 
memoranda,  he  was  preparing  to  return  homev,-ard3  by 
Vienna,  when  it  occurred  to  his  scrupulous  mind  that  ho 
still  lacked  one  essential  qualification  for  practically  dealing 
with  the  matter  which  he  had  taken  in  hand  ;  he  had  not 
as  yet  had  any  personal  experience  of  quarantine  discipline. 
Altering  his  plans  accordingly,  he  returned  to  Smyrna, 
and,  deliberately  choosing  a  foul  ship,  took  a  passage  to 
Venice  that  he  might  there  undergo  the  usual  confinement. 
A  protracted  voyage  of  sixty  days,  during  which  an  attack 
by  pirates  gave  Howard  an  opportunity  of  manifesting  in 
a  new  form  that  personal  bravery  which  was  one  of  his 
characteristics,  was  followed  by  a  weary  term  of  confine- 
ment which  enabled  him  to  gain,  though  at  the  cost  of 
considerable  hardship  and  suffering,  the  experience  he 
Lad  desired.  While  imprisoned  in  the  Venetian  lazaretto 
he  received  two  pieces  of  intelligence  which  from  very 
opposite  causes  gave  Lim  acute  pain.  One  was  the 
announcement  of  a  proposal  that  a  statue  should  be 
erected  commemorative  of  his  services  in  the  cause  of 
humanity;  to  Howard  as  "a  private  man  with  some  pecu- 
liarities," desirous  to  retire  into  obscuiitj-  and  silence,  it 
presented  itself  as  a  "hasty  and  disagreeable  measure," 
"  a  distressing  affair."  The  other  was  tho  information 
that  Lis  only  son,  a  youth  of  twenty-two  years  of  age,  after* 
a  course  of  flagrant  misconduct,  had  lost  his  reason  and  had 
been  put  under  restraint.  Returning  hastily  by  Trieste 
and  Vienna  (where  he  had  a  long  and  singular  interview 
with  the  emperor  Joseph  II.),  ho  reached  England  in 
February  1787.  His  first  care  related  to  his  domestic 
concerns;  after  these  had  been  put  into  such  order  as  they 
admitted,  he  set  out  upon  another  journey  of  inspection  of 
the  prisons  of  the  United  Kingdom,  at  the  same  time  busy- 
ing himself  in  preparing  for  tho  press  the  results  of  his 
recent  tour.  The  somewhat  rambling  work  containing  them 
was  published  in  February  1789  at  Warrington,  under 
the  title  An  Account  of  the  Frincipal  Lazmatos  in  Europe  : 
with  various  Papers  relative  to  the  Pla'jue,  fw/ether  tcith 
furtJur  Observations  on  some  Foreign  Prisons  and  Hospitals, 
and  additional  Bemarks  on  the  present  state  of  those  in 
Great  Britain  and  Ireland.  In  the  conclusion  (p.  23.')) 
he  committed  with  some  solemnity  the  result  of  his  pa.>t 
labours  to  his  countrj-,  and  announced  his  intention  of 
again  visiting  Russia,  Turkey,  and  some  other  countries, 
^  XU.  — 
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and  of  extending  liis  tour  in  tlio  £a»t,  adding  tlicso  V7ord>i, 
"  I  am  not  iiisciisible  of  the  dangers  that  luust  attend  such 
a  journey.  Trusting,  however,  in  the  protection  of  that 
kind  providence  which  has  Iiithcrto  preserved  me,  I  calmly 
and  cheerfully  commit  myself  to  the  disposal  of  unerring 
wisdom.  Should  it  please  God  to  cut  off  my  life  in  the 
prosecution  of  this  design,  let  not  my  conduct  be  uncandidly 
imputed  to  rashness  or  enthusiasm,  but  to  a  serious,  deliber- 
ate conviction  that  I  am  pursuing  the  path  of  duty,  and 
to  a  sincere  desire  of  being  made  an  instrument  of  moro 
extensive  usefulness  to  my  fellow-creatures  than  could  be 
expected  in  the  narrower  circle  of  a  retired  life."  The 
execution  of  the  purpose  ho  had  tlius  expressed  was  delayed 
for  some  time  by  the  necessity  for  making  special  arrange- 
meuts  with  regard  to  his  private  ad'airs  iu  consequence  of 
the  confirmed  insanity  of  his  euu  ;  but  early  in  July  1760 
ho  finally  embarked  in  what  proved  to  be  his  last  journey. 
Travelling  overland  from  Amsterdam  by  Hanover,  Berlin, 
Konigsberg,  and  Riga  to  St  Petersburg  and  Moscow,  and 
so  southwards,  and  visiting  in  passing  the  military  hospitals 
that  lay  on  his  route,  he  reached  Cherson  in  November. 
In  the  hospitals  of  this  place  and  of  the  immediate  neigh- 
bourhood he  found  more  than  enough  to  occupy  his  attentiou 
while  ho  awaited  the  means  of  transit  to  Constantinople. 
Towards  the  end  of  the  year  his  medical  advice  was  asked  iu 
the  case  of  a  young  lady  who  was  suffering  uuder  the  camp 
faver  then  prevalent,  aud  in  attending  her  he  himself  took 
the  disease,  which  terminated  fatally  on  January  20,  1790. 
"  Give  me  no  mouuraent,"  ho  had  said,  "  but  lay  uic  quietly 
iu  the  earth  ;  place  a  sundial  over  my  grave,  and  let  mo  be 
forgotten  ,  but  a  life  like  his  had  made  such  a  burial  even 
in  a  foreign  laud  impossible,  and  hie  remains  were  followed, 
respectfully  and  sorrowfully,  by  many  thousands  to  the 
grave,  where  they  now  lie  near  the  village  of  Dauphigny 
on  the  road  to  St  Nicolas.  A  statue  by  Bacon  with  a 
suitable  inscription  was  afterwards  erected  to  his  memory 
in  St  Paul's,  London. 

In  personal  appearance  Howard  is  described  09  Laving 
been  short,  thin,  and  sallow, —  unprepossessing  apart  from 
the  attraction  of  a  peuetrating  eye  and  a  benevolent  smile. 
"  There  was  an  animation  in  his  manner  and  a  quickness  in 
his  gait  which  corresponded  with  the  activity  of  bis  mental 
powers.  In  his  address  ho  was  dignified,  kind,  and  con- 
descending, always  adripting  himself  to  the  persons  w»lh 
whom  he  conversed  ;  as,  free  from  a  cringing  servility 
amongst  his  superiors  in  station  as  he  was  from  arrogancy 
towards  those  of  lower  rank  "  (Field).  Iu  point  6i  intel- 
lectual ability  he  cannot  be  said  to  have  been  possessed  of 
more  than  tlie  ordinary  endowments  ;  nor  had  education 
done  all  that  was  possible  for  the  development  of  those 
which  he  had.  That  he  w.is  of  a  deeply  religious  tempera- 
ment is  abundantly  shown  by  tho  meagre  remains  wo  have 
of  his  letters  and  dinries ;  while  the  greater  part  of  his  life 
shows  that  his  enthusiasm  of  humanity  was  the  unusual 
yet  normal  outcome  of  the  sincerest  piety.  His  benevo- 
lent impulses  were  sustained  by  a  rare  degree  of  energy  and 
determination,  while  they  were  guided  by  a  remarkable 
delicacy  of  tact  and  an  equally  remarkable  vigour  of  prac- 
tical common  sense.  It  would  be  idle  to  speculate  how 
far  Howard's  work  could  have  been  done  when  it  was,  and 
ns  it  was,  by  a  m.in  differently  endowed.  Doubtless  the 
reforms  whicli  he  inaugurated  were  reforms  urgent^'  called 
for  by  the  spirit  and  enlightenment  of  his  age  ;  but  this 
fact  rather  enhances  than  diminishes  the  imperishable  glory 
which  belongs  to  him  of  having  been  the  foremost  to  give 
an  articulate  voice  to  that  demand.  "In  the  scale  of 
moral  desert  the  labours  of  tbo  legislator  and  tho  writer 
are  as  far  below  his  as  earth  is  below  heaves.  H's  kingdom 
was  of  a  better  world  ;  he  died  a  martyr  after  living  an 
opostle"  (Beuthai"*. 


Sco  jUitnlr'lc)  nf  the  L!j'i  n«rf  Character  of  John  Uoirarii,  written 
ti/ a  Ueiillimmt  (17'JO);  Aikin,  ficui  of  the  Character  and  Puhlu 
Hertficcs  vf  the  tute  John  JJoteard  ;  Memoirs,  by  HalJwiu  Brown 
(1818),  Toylor  (1836),  llepworth  Dixou  (1849),  FicU  (1850),  ontl 
Stoughtoii  (1853)  ;  otid  Correspondence  of  John  Ilmcard,  tcith  brii;,' 
Jleinotr  and  Anecdotes  (18S5). 

HOWE,  John  (1C30-1706),  one  of  the  greatest  of  the 
later  Puritan  divines,  was  born  May  17,  1630,  at  Lough- 
borough, Leicestershire,  of  which  parish  his  father  was 
min'istcr.     When  hardly  five  years  old  he  was  removed  to 
Ireland  by  his  father,  who,  unable  to  support  the  ecclesi- 
astical policy  of  Archbishop  Laud,  had  been  ejected  from 
his  living.     Ou  the   outbreak  of   the  Irish  rebellion  in 
1G41,  tho  exiles  returned  to  England  ;  and,  fixing  hisabpde 
in  Lancashire,   tlie  elder  Howe   conducted  m  person  the 
studies  of  his  3on,  who  in  his  seventeenth  year  (May  10, 
1617)  entered  Christ's  College,  Cambridge,  ns  a  sizar,  and 
in  the  following  year  took  his  degree  of  B.A.     During  his 
residence  in  this  university  he  made  the  acquaintance  of 
Cudworth,  More,  and  Smith,  from  intercourse  with  whom 
doubtless,  as   Calamy  snggests,   as  well  as   from   direct 
acquaintance   with    tho   VUdoyues   themselves,   his    milid 
received  that  "  Platonic  tinge  "  whicli  is  so  perceptible  il 
his  writings      Immediately  after  graduation  at  Cambridge 
he  removed  to  Oxford,  where  ho  took  the  same  degree 
ill  the  following  y<;ar,  and,  after  becoming  a  fellow  of 
Magdalen  College,  proceeded  M. A.  m  1G52.     Ou  leavinj; 
Oxford  iu  that  year  he  returned  to  his  father's  retreat  in 
Lancashire,  aud  received  ordination  at  AVinwick  from  the 
bauds  of  }^lr  Uerlc,  tho  minister  of  the  parish,  who  was 
assisted  by  the  ministers  of  the   neighbouring  chapclrics 
Sometime   afterwards   "an  uucxpcctcd  conduct  of  divini 
]irovidenco  ''  boro  Lim  to  Great  "Torrington  in  Devonshire, 
where  ho  spent  some  years  as  pastor.     It  was  there  that 
ho    preached    those    discourses   v.hirh    at  a   latLr   pcrioa 
took    shape    iu    his   treatises  on   The    niesseJiieas   of  th 
Jliyhteous  aud  on  DefiyUliuy  in  GoJ.     There  also  it  was 
that  ho  married  the  daughter  of  "his  inhcr  friend"  M' 
George  Hughes.     In  tho  K'ginuing  of  1657  a  journey  tc 
London  accidentally  brought  Howa  uuder  the    notice  of 
Cromwell,  who,  struck  by  his  appearance  aud  preaching 
made   him  'his   domestic   chaploin.     In    this    prominent 
position,  which  he  had  accepted  with  very  great  reluctance, 
his  conduct  as  the  almoner  aud  couRdentinl  adviser  of  the 
Pr-tector   was   such   as  to  win   the  praises  of   even  the 
bitterest  enemies  of  his  party.     Without  overlooking  the 
dno  claims  of  the  Puritans,  he  omitted  no  opportunity  of 
helping  pious  cud   learned    men  of  other  denominations. 
Ward  (afterwards  bishop  of  Exeter)  aud  Thomas  Fuller 
having  been  among  tlio  number  of  those  who  profited  by 
Howe's  kindness,  and  who  were  not  ashamed  subsequeiilly  to 
tsprcss  their  gratitude  for  it.     On  the  deposition  of  Hichard 
Cromwell,  Howe  returned  to  Great  Toningtoii,  where,  likf 
all  who  had  played  a  conspicuous  part  under  the  Common 
we.ilth.  he  soon  after  the  Restoration  found  himself  an  object 
of  suspicion  and  haired  ;   in   1662  tho  passing  of  the  Act 
of  Uniformity  drove  him  from  his  parish.     For   .several 
years  he  now  led  a  wandering  and  uncertain  life,  preaching 
in  secret  as  occasion  offered  to  hanufuls  of  trusted  hearers, 
Sforo  than  once  his  liberty  was  iu  imminent  peril ;  and  it 
is  alleged  by  Cafainy,  tho;igh  on  doubtful  grounds,  that  for 
two  months  in   1GG5  he  was  imprisoned  in  the  Isle  of  St 
Nicholas  in  Plymouth  Sound.     Impelled  by  the  demands 
of  pressing  want,  lie  in  1C6S  published  the  treatise  entitled 
T/te  BlesseJitffs  of  the  Ji'i'/hteQiis ;  the  reputation  which  he 
had  acquired  by  it  procured  for  him  in  1G69  an  invitation 
from  Lord  Jfassarene  of  Antrim  Castle,  Ireland,  to  become 
his  domestic  chaplain.     At   Antrim,  where  he  was  soor 
joined  by  his  family,  he  accordingly  spent  six  years  of  quiet, 
during  which  he  frequently  preached  in  public,  with  the 
approval  of  the  bishop  of  the  diocese,  and  also  found  time 
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to  pl-oduce  the  most  eloquent  of  his  shorter  treatises,  The 
Vaiiitij  of  Man  as  Mortal,  and  On  Deligkdng  in  God ;  there 
too  he  planned  the  largest  (and  also  in  some  respect  the 
greatest)  Oi"  liis  work?,  The  Living  Teviple.  In  the  begin- 
ning of  1676  ho  accepted  an  invitation  to  become  paetor 
of  a  nonconformist  congregation  in  Silver  Street,  London  ; 
and  in  the  same  year  he  published  the  first  part  of  The 
Living  Temple,  entitled  Concerning  God  s  Existence  and  His 
Conversabloiess  with  Man :  Against  Atheism  or  the  Epicurean 
Deism.  In  1677  appeared  his  tractate  On  the  Reconciteable- 
ness  of  God's  Prescience  of  the  Sins  of  Men  toilh  the  Wisdom 
and  Sincerity  of  His  Counsels,  Exhortations,  and  uhatsoever 
means  lie  uses  to  prevent  them,  which  was  attacked  from  vari- 
ous quarters,  and  had  Andrew  Marvel  for  one  of  its  defenders. 
His  work  On  Thoughtfulness  for  the  Morrow  followed  in 
1681 ;  those  on  Self- Dedication  and  Union  among  Protestants 
in  1682  ;  and  that  on  The  Redeemer's  Tears  wept  over  Lost 
Souls  in  1684.  During  the  earlier  years  that  followed  his 
aettlcment  in  London  Howe  had  enjoyed  comparative  free- 
dom from  annoyance  on  the  ground  of  his  nonconformity, 
and  had  been  on  intimate  terms  with  many  who  already 
were  or  who  afterwards  became  eminent  in  the  Established 
Church,  such  as  Stiilingfleet,  Tillctson,  Sharp,  and  Kidder ; 
but  the  greater  severity  which  began  to  be  manifested  in 
1681,  and  which  continued  to  be  shown  during  the  fol- 
lowing years,  so  interfered  with  his  liberty  that  in  1685 
he  gladly  accepted  the  invitation  of  Philip  Lord  Wharton 
to  travel  abroad  with  him.  The  tour  extended  over  the 
ijreater  part  of  a  year.  In  1686,  matters  still  seeming 
hoiieless  in  England,  he  determined  to  settle  for  a  time  at 
Utrecht,  where  he  officiated  along  with  Mead  and  others 
in  the  English  chapel,  and  also  read  privately  with  English 
students  at  the  university.  Among  his  friends  there  was 
Burnet,  the  future  bishop  of  Salisbury,  by  whose  influence 
ho  obtained  several  confidential  interviews  with  the  prince 
of  Oringo.  In  1037  Howe  availed  himself  of  the  publica- 
tion by  James  II.  of  the  declaration  for  liberty  of  conscience 
to  return  to  England,  and  in  the  following  year  ho  headed 
tho  procession  of  nonconformist  ministers  who  went  to 
congratulate  William  on  his  accession  to  the  English  throne. 
Tho  remainder  of  liis  life,  so  far  as  recorded,  was  extremely 
uneventful.  lu  1093  he  published  three  admirable  dis- 
courses On  the  Carnality  of  Religious  Contention,  suggested 
by  the  disputes  and  divisions  that  had  so  abundantly 
occurred  among  tho  nonconformists  as  soon  as  liberty  of 
doctrine  and  worship  had  been  granted.  In  1694  and 
1695  ho  published  various  treatises  on  the  subject  of  the 
Trinity,  the  principal  being  A  Calm  and  Solemn  Inquiry 
concerning  the  Possibility  of  a  Trinity  in  the  Godhead.  The 
second  part  of  The  Living  Temple,  entitled  Animadversions 
on  Spinosa  and  a  French  Write)-  pretending  to  confute  him, 
with. a  recapitulation  of  the  former  part  and  an  account  of 
■(he  destitution  and  restitution  of  God's  Temple  among  Men, 
appeared  in  1702.  About  this  time  he  appears  to  have 
fallen  into  shattered  health,  but  ho  was  able  in  1705  to 
give  to  the  world  a  discourse  On  Patience  in  the  Expectation 
of  Future  Blessedness,  which  proved  to  bo  his  laat  work. 
He  died  in  London  on  April  2,  1706. 

Thougli  exccUcJ  by  Baxter  as  a  pulpit  orator,  and  by  Owen  in 
excgptical  ingenuity  and  in  almost  every  department  of  theological 
learning,  Howo  compares  favourably  with  either  as  a  sagacious  ami 
profound  thinker,  while  he  was  much  more  successful  in  combining 
religious  earnestness  and  fervour  of  conviction  with  large-hearted 
tolci-anco  and  cultured  breadth  of  view.  His  style,  moreover, 
though  not  altogether  freo  from  the  literary  faults  which  may  almost 
be  called  charaotoristic  of  Puritanism,  has  often  a  stately  yet  grace- 
fal  How  which  the  modern  reader  will  look  for  in  vain  in  most  of 
Howe's  theological  contemporaries.  The  works  published  in  his 
life-time,  including  a  numocr  of  eemions  and  other  occasional 
pieces  besides  those  specified  above,  were  collected  into  2  vols.  fol. 
HI  1724,  and  again  reprinted  in  3  vols.  8to.  in  1848.  A  complete 
edition  of  tho  IVhok  Jl'orks,  including  much  posthumous  aud 
additional  matter,  appeared  with  a  Memoir  in  8  vols,  in  1S22 ;  this 


was  reprinted  in  1  vol.  in  1833.  "Ilie  Memoirs  o(  Ilowe  by  Calamy, 
originally  published  in  1724,  have  been  more  than  once  reprinted, 
and  fonn  tne  basis  of  Tin  Life  and  Character  of  JIowc,  icUh  an 
Analysis  of  his  Wrilings,  by  ilcmy  Rogers  vl836;  new  cd., 
1863). 

HOWE,  EicHAED  Howe,  Eael  (1725-1799),  English 
admiral,  was  born  in  1725.  By  his  father  Emanuel 
Scrope  Howe,  second  Viscount  Howe  in  tho  Irish  peerage, 
he  was  descended  from  an  old  family,  several  member? 
of  which  attained  distinction  in  war  or  in  politics ;  and 
his  mother  was  the  daughter  of  Baron  Kielmansegge, 
master  of  tho  horse  to  George  I.  when  elector  of  Han- 
over. Leaving  Eton  at  tho  age  of  fourteen,  Howe  entered 
the  navy  as  midshipman  on  board  the  "  Severn,"  which 
then  formed  one  of  a  squadrou  under  Anson  destined  for 
an  expedition  against  Spain  in  the  Pacific.  Nothing  is 
recorded  as  to  the  manner  in  which  he  conducted  himself 
in  the  actions  in  which  the  squadron  engaged,  but  he  at 
any  rate  succeeded  in  winning  the  approval  of  his  com- 
mander, and  in  his  twentieth  year  was  made  lieutenant. 
Shortly  after  this  he  was  appointed  to  the  command  of  a 
sloop-of-war,  the  "  Baltimore,"  in  which  with  the  aid  of 
the  "Greyhound"  frigate,  commanded  by  Captain  Noel, 
he  signalized  himself  by  defeating  ofif  the  coast  of  Scotland 
two  French  vessels,  of  greatly  superior  metal  to  his  own, 
which  were  carrying  supplies  and  reinforcements  to  the 
Pretender.  On  his  arrival  in  England  he  found  that  pre- 
vious to  this  action  he  had  been  raised  to  the  rank  of  post- 
captain,  and  he  served  in  this  capacity  on  the  coast  of 
Guinea  and  on  the  Jamaica  station.  In  1748  he  returned 
to  England,  and  after  spending  three  years  chiefly  in  the 
study  of  naval  tactics,  he  was  in  1761  appointed  to  the 
"  Glory,"  of  44  guns,  and  employed  on  the  coast  of  Africa. 
In  3Iay  1752  he  was  commissioned  to  the  "Dolphin" 
frigate,  in  which  ho  was  employed  for  some  years  in  pro- 
tecting the  trade  in  the  vicinity  of  Gibraltar.  Shortly 
after  his  return  to  England  he  was  appointed  in  1755  to 
tho  "  Dunkirk,"  and  joined  tho  squadron  of  Admiral 
Boscawen,  bound  for  America.  In  the  course  of  the  voyage 
tliither  Howe  took  a  prominent  part  in  capturing  two 
French  men-of-war,  the  "  Alcide  "  and-'the  "Lys."  This 
action  was  virtually  tho  commencement  of  the  seven  years' 
war  with  France,  in  the  .course  of  which  Howe  in  command 
of  a  small  squadron  succeeded  in  capturing  from  the  French 
the  island  of  Chauss^,  and,  after  obtaining  a  commission 
to  the  "  Magpanime,"  distinguished  himself  in  the  attacks 
made  on  the  Isle  of  Aix,  St  Malo,  and  Cherbourg,  mani- 
fested conspicuous  courage  and  readiness  of  resource  at 
the  disaster  of  St  Cas,  and  in  the  action  with  the  French 
fleet  under  Do  Conflans  disabled  two  of  the  enemy's  shipa 
Shortly  before  the  clo.se  of  the  war  Howe  had  married,  and 
by  the  death  of  his  brother  Viscount  Howe  had  inherited  the 
family  titles  and  estates.  From  1758  till  1782  he  represented 
Dartmouth  in  parliament ;  in  the  latter  year  he  was  raised 
to  the  British  peerage  as  Viscount  Howe.  In  1703  he  re- 
ceived a  seat  at  the  board  of  admiralty,  and  in  June  1765  he 
was  appointed  to  the  important  office  of  treasurer  of  the 
navy,  which  he  retained  till  August  1770.  In  October  of 
this  latter  year  he  was  made  rcar-odmiral  of  the  blue,  and 
nominated  commander  in  chief  of  the  fleet  intended  to  be 
employed  in  the  Mediterranean  in  view  of  a  probable 
rupture  with  Spain,  which,  however,  did  not  take  phce. 
In  1775  he  was  promoted  rear-admiral  of  the  white,  and  in 
the  following  year  he  received  the  command  of  the  squadroo 
despatched  to  America,  but  ov.ing  to  the  insufficiency  of 
his  force  he  achieved  no  exploit  of  imiiortance.  After  hia 
return  to  England  ho  was  in  September  1782  appointed  to 
the  command  of  the  Channel  fleet,  an4  ordered  to  proceed 
to  the  relief  of  Gibraltir,  then  besieged  by  the  combined 
land  and  sea  forces  of  France  and  Spain,  when  after  suc- 
ceeding in  supplying  the  garrison  with  ctores  and  provision* 
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he  engaged  at  long  ranges  tlie  united  fleet  wliich  numbered 
44  sail  to  his  34,  and  caused  them  to  retreat  to  Cadiz.  In 
January  1783  Howe  succeeded  Keppel  as  first  lord  of 
the  admiralty,  an  oflice  which  he  resigned  in  the  following 
April,  but  again  accepted  under  the  Pitt  ministry,  holding 
it  till  July  1788.  In  July  1787  he  was  made  admiral 
of  the  white,  and  shortly  afterwards  was  raised  to  an  earl- 
dom. In  1790  he  was  appointed  to  the  command  of  a 
fleet  intended  to  operate  against  the  Spaniards,  but  peace 
was  concluded  before  any  action  took  place.  On  the  com- 
mencement of  the  war  with  France  after  the  Kevolution  he 
obtained  the  chief  command  in  the  Channel,  and  on  the 
1st  of  June  1794  gained  a  great  victory  over  the  French 
fleet  off  Ushant,  dismasting  ten  of  the  enemy's  ships  and 
taking  seven,  one  of  which,  the  "  Vengeur,"  sank  as  she 
was  being  towed  away.  On  the  9th  August  of  the  same 
year  he  resumed  the  command  of  the  Channel  fleet,  but  in 
none  of  his  cruises  was  he  fortunate  enough  to  meet  any  of 
the  enemy's  vessels;  and  during  the  greater  part  of  1795 
and  1796  ill  health  compelled  him  to  remain  on  shore. 
In  May  1797  he  resigned  his  command.  In  the  same 
year  he  was  appointed  with  full  powers  to  treat  with  the 
mutineers  in  the  British  fleet  at  Portsmouth  and  Spithead, 
and  completely  succeeded,  through  the  confidence  they  had 
in  the  friendliness  of  his  intentions,  and  by  the  firm  and 
judicious  measures  he  adopted,  in  eradicating  the  causes  of 
discontent.  During  the  latter  years  of  his  life  Lord  Howe 
suffered  much  from  ill  health;  and  he  died  under  a  violent 
attack  of  gout,  August  5,  1799.  A  splendid  monument 
was  erected  to  Howe  in  St  Paul's  Cathedral. 

Lord  Howe  is  entitled  to  the  exceptional  praise  of  never  taring 
failed  to  bear  himself  with  credit  ana  success  in  any  of  his  enter- 
prises. The  qualities  in  which  he  excelled  were  coolness,  firmness,sea- 
manship,and  caution — an  excess  of  the  lattervirtue,however,tending 
perhaps  on  some  occasions  to  diminish  the  lustre  and  completeness 
of  his  victories.  He  introduced  a  new  and  thorough  system  of 
naval  tactics,  evolutions,  and  signals,  and  bestowed  careful  and 
minute  attention  on  all  the  details  of  the  service.  I^  person  he 
was  tall  and  well-proportioned.  His  countenance  was  strongly 
marlted,  somewhat  harsh  in  expression  except  when  softened  by  his 
genial  smile,  and  dark  in  complexion — although  the  sobriquet  of 
Black  Dick  by  which  he  was  known  in  the  navy  was  not  due  to 
this  circumstance,  but  to  a  mezzotinto  portrait  of  himself  which 
Imng  in  his  cabin.  The  benevolent  friendliness  of  his  disl^osition 
secured  him  the  strong  affection  and  confidence  as  well  as  respect 
of  his  seamen,  while  no  professional  jealousy  prevented  him  from 
doing  full  justice  to  the  achievements  of  his  officers. 

HOWELL,  James  (1594-1 660),  a  voluminous  English 
author,  best  known  by  his  collection  of  letters  (Episiolce  Ho- 
Uliatice)  and  his  Instructions  for  Forreine  Travell,  which, 
in  Mr  Arber's  phrase,  form  our  first  handbook  for  the  Con- 
tinent. Howell,  as  he  was  proud  to  acknowledge,  was  a 
Welshman ;  he  was  born  probably  at  Abernant  in  Carmar- 
thenshire, where  his  father  was  minister.  From  the  free 
grammar  school  at  Hereford  he  proceeded  to  Jesus  College, 
Oxford,  in  1610,  and  there  he  took  his  degree  of  B.A.  in 
1610.  About  1617  we  find  him  holding  the  post  of 
steward  in  Sir  Robert  Mansell's  glass-works  in  Broad  Street, 
and  in  the  following  year  he  was  commissioned  to  go  abroad 
to  procure  t'^e  services  of  some  high-class  workmen.  It 
was  not  till  1622  that  he  returned  liome,  having  visited 
Holland,  France,  Spain,  and  Italy  ;  and  these  three  or  four 
years  of  foreign  experience  made  a  lasting  impression  on 
his  character  and  his  career.  Not  long  after  his  return  he 
was  despatched  to  Spain  in  company  with  Lord  Digby's 
embassy  to  try  and  settle  a  dispute  about  the  unlawful 
seizure  of  an  English  vessel ;  but  though  he  remained  till 
the  end  of  1624  he  was  obliged  to  return  without  success: 
the  Spaniards,  irritated  at  the  breaking  off  of  the  famous 
match,  were  in  no  mood  for  concessions.  For  some  time 
Howell  had  no  stable  employment,  but  at  length,  in  1626, 
he  went  to  York  as  secretary  to  Lord  Scroop,  lord  president 
of  the  north,  and  for  a  season  he  appears  tn  have  been 


wonderfully  fortunate.  In"  1627  he  was  elected  M.P.'foe 
Richmond  ;  in  1632  he  was  sent  as  orator  with  the  embassy 
of  the  earl  of  Leicester  to  Denmark  ;  and  in  1642  the  king 
appointed  him  one  of  the  clerks  of  the  privy  council.  On 
suspicion  of  royalist  leanings  he  was  committed  to  the  Fleet 
prison  by  the  Parliament  in  1643,  and,  though  he  professed 
himself  most  humbly  submissive  to  its  authority,  he  was 
allowed  to  languish  in  confinement  till  1648.  He  had, 
acquired  considerable  fame  by  his  allegorical  AcvSpftXoyia, 
published  in  1 6 10,  and  his  Instructions  fur  Forreine  Travell, 
1642  ;  and  now  he  was  driven  to  maintain  himself  by  hi» 
pen.  He  edited  and  supplemented  Cotgrave's  French  and 
English  dictionary,  compiled  Lexicon  Tetraglolton,  or  an 
English,  French,  Italian,  and  Spanish  Dictionary  (London, 
1660),  translated  various  works  from  Italian  and  Spanish, 
and  wrote  a  life  of  Louis  XIII.  In  1660  he  presented  a 
petition  for  confirmation  in  the  place  of  clerk  of  the  privy 
council ;  and,  though  this  was  not  granted  him,  the  post  of 
historiographer  royal  was  created  for  his  benefit.  In  1661 
he  made  application  for  the  office  of  tutor  in  foreign 
languages  to  the  infanta  Catherine  of  Braganza,  and  in  the 
following  year  published  an  English  Grammar  translated 
into  Spanish.  He  died  in  1666,  having  realized  to  the  last 
his  favourite  motto,  "  Senesco  non  segnesco,"  Howell  had  no 
small  ability  and  learning ;  and  all  his  writings  are  imbued 
with  a  certain  simplicity  and  quaintness.  His  elaborate 
allegories.  Discourses  of  Trees  and  the  like,  are  now  dead  to 
the  root ;  his  linguistic  labours,  though  of  worth  in  their 
time,  'are  a  hundred  times  superseded ;  but  his  Letters 
(10th  ed.,  1737)  are  still  almost  models  of  their  kind,  and 
his  Instructions,  with  their  subtle  observations  and  pithj- 
parallels,  are  well  worthy  of  their  place  in  Mr  Arber's 
series  (London,  1869). 

HOWITT,  William  (1795-1879),  a  popular  writer  and 
poet,  was  born  in  1795  at  Heanor,  Derbyshire,  where  the 
Hewitts  had  long  been  settled.  His  mother  and  father 
being  members  of  the  Society  of  Friends,  William  was 
brought  up,  with  his  brothers,  in  the  faith  of  that  sect,  and 
educated  at  the  local  schools  of  the  society.  AVhat  he  thus 
learned  was  supplemented  by  studies  in  natural  science  and 
modern  literature  and  languages  ;  and  his  leisure,  spent  in 
the  woods  and  by  the  brook,  fostered  that  love  of  nature 
which  brightened  every  page  he  wrote  and  won  his  readers' 
sympathy.  A  poem,  published  in  1814,  on  the  Influence 
of  Nature  and  Poetry  on  Rationed  Spirit,  was,  so  far  as  we 
know,  his  first  printed  work.  He  married  in  182'3  a 
Quaker  lady,  Mary  Botham  of  Uttoseter,  who  as  poetess 
and  prose-writer  occupies  a  place  in  literature  no  less  dis- 
tinguished than  her  husband's.  The  first  joint  book 
appeared  in  the  year  of  their  marriage  under  the  title.  The 
Forest  Minstrel,  and  other  Poems.  After  a  pedestrian  excur- 
sion to  Scotland,  they  took  up  their  residence  at  Nottingham, 
Howitt  engaging  in  the  business  of  an  apothecary.  In  1824 
lie  printed  A  Poet's  Thoughts  at  the  Interment  of  Lord 
Byron.  We  now  find  that  both  he  and  his  wife  had  become 
known  by  their  contributions,  chiefly  in  rustic  verse,  to  The 
Literary  Souvenir,  The  Amulet,  and  other  serial  volumes  of 
the  day  ;  these  were  collectively  issued  with  additions  iti 
lS27a.3nieDesolat{on  of  Eyam ({ounded  on  the  plague).  The 
Emigrant,  and  other  Poems.  In  1831  Howitt  produced  a 
work  of  the  class  specially  his  own.  The  Book  of  the  Seasons, 
or  the  Calendar  of  Nature,  in  which  he  drew  a  picture,  from 
his  own  observations,  of  the  appearances  of  mother  earth  in 
the  garden,  in  the  field,  and  by  the  stream  during  each 
of  the  twelve  months.  Of  quite  a  different  character  was 
A  Popular  History  of  Priestcraft  (1833),  wliich  ran  through 
several  editions,  and  gained  him  the  favour  of  the  active 
Liberals  of  his  time,  and  the  office  of  alderman  of  Notting- 
ham. .It  was  followed,  in  1835,  by  a  cognate  work  in  2 
1  vols.,  entitled,  Pantika,  or  Traditions  of  the  mott  Ancient 
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Timts.  Having  removed  in  1837  to  Esher,  to  bo  near  tlio 
literary  circles  of  the  metropolis,  Howitt  there  wrote  in 
succession  The  Rural  Life  of  England,  2  vols.,  1838; 
Colonization  and  Christianity,  1838 ;  Tlie  Boy's  Country 
Book,  1839  ;  and  the  first  series  (afterwards  extended)  of 
Visits  to  Remarkable  Places,  Old  Halls,  Battlefields,  and 
Scenes  illustrative  of  striking  passages  in  English  History 
and  Poetry,  1840-42,  in  which  he  recorded  impressions 
derived  on  the  spot,  and  pictured  each  place  with  its  in- 
habitants— freed,  as  ho  says,  from  the  heaviness  of  the 
antiquarian  rubbish  piled  upon  them.  Visiting  Heidelberg 
in  1840,  primarily  for  the  education  of  their  children,  the 
Howitts  remained  in  Germany  two  years,  studying  their 
neighbours,  and  busying  their  pens  in  descriptions  of  their 
new  surroundings.  In  1841  Howitt  produced  The  Student 
Life  of  Germany,  under  the  pseudonym  of  "Dr  Cornelius," 
including  translations  of  some  of  the  most  popular  German 
fongs.  The  next  year  ho  published  The  Rural  and  Do- 
mestic Life  of  Germany,  with  characteristic  Sketches  of  its 
Cities  and  Sc'ntry;  in  the  year  following  a  translation  of 
Chamisso's  Wonderful  History  of  Peter  Schlemihl;  and  in 
1844  The  Life  of  Jack  of  the  Mill,  a  version  of  Holthaus's 
Wanderings  of  a  Journeyman  Tailor,  and  German  Experi- 
;nres,  addressed  to  the  English,  a  satire  on  the  social  life  of 
Germany.  In  1845  appeared  Life  in  Dalecarlia,  translated 
from  the  Swedish  of  Miss  Bremer,  The  Renounced  Treisure, 
and  Johnny  Darbyshire.  I'he  Aristoa-acy  of  England,  a 
History  of  the  English  People,  a  political  sketch,  appeared 
in  1846,  at  the  beginning  of  which  year  Howitt  became 
connected  with  the  management  and  proprietorship  of  The 
Peop't's  Journal,  a  weekly  p.iper.  A  disagreement  leading 
to  hia  withdrawal  he  started  in  1847  a  rival  called  Hoiiitt's 
Journal,  but  this  was  continued  through  three  or  four 
volumes  only,  though  The  People's  Journal  was  merged  in 
it  In  1847  Howitt  had  translated  Ennemoser's  History 
of  Magic,  and  written  an  original  work  entitled  Homes  and 
Haunts  of  the  most  eminent  British  Poets,  2  vols.,  which 
was  succeeded  by  The  Hall  and  the  Hamlet,  or  Scenes  and 
Characters  of  Country  Life,  and  very  speedily  by  Stories 
of  English  and  Foreign  Life  (Bohn'e  Illustrated  Library), 
ir  vbich  Mrs  Howitt  assisted.  Then  appeared  The  Year- 
book of  the  Country,  or  the  Field,  the  Forest,  and  the  Fire- 
side, and  in  1851  a,  three- volume  novel  called  Madam 
Dorrington  of  the  Dene. 

Under  the  associated  names  of  husband  and  wife  an 
interesting  work  was  brought  out  in  1852,  The  Literature 
and  Romance  of  Northern  Europe:  constituting  a  complete 
History  of  the  Literature  of  Sweden,  Denmark,  Norway, 
arul  Iceland,  in  2  vols.  In  Juno  of  that  year  Howitt,  with 
two  Sons  and  some  friends,  set  sail  for  Australia,  where 
he  spent  two  of  the  most  trying  years  of  his  life,  working 
in  the  gold  diggings,  and  visiting  Melbourne,  Sydney,  and 
other  towns.  Some  accouut  of  the  novel  situations  in 
which  he  was  himself  placed  is  given  in  A  Boy's  Adventures 
in  the  Wilds  of  Australia  (1854).  Shortly  afterwards  he 
returned  to  the  suburbs  of  London,  on  this  occasion  to 
Higbjate,  and  narrated  more  elaborately  his  experiences  in 
Land,  Labour,  and  Gold;  or  Two  Years  iti  Victoria,  with 
Visits  to  Sydney  and  Van  Diemen's  Land,  2  vols.,  1855,  a 
work  which  speedily  became  popular,  the  condition  of  the 
Australian  colonies  being  then  almost  totally  unknown  in 
England.  A  further  account  of  Australian  life  was  given 
in  1857  in  Tallangetta,  the  Squatter's  Home,  3  vols.  The 
year  before  Howitt  had  commenced  The  Ulustrated History 
af  England  for  Messrs  Cassell,  the  sixth  and  last  volume 
of  which  appeared  in  1861.  While  this  work  was  in  pro- 
gress he  wrote  in  1859  A  Country  Book  of  Amusements, 
and,  in  connexion  with  Mrs  Hall  and  others.  The  Boy's 
Birtlulay  Book,  and  in  1860  The  Man  of  the  People,  3  vols. 
From  1861  to  1864  Mr  and  Mrs  Howitt  were  occupied  on 


The  Rt:ined  Abbeys  and  Castles  of  Great  r.rilain,  issuing: 
before  its  completion.  The  Wye,  its  Ruined  Abbeys  and 
Castles  (1863);  and  the  same  year  Howitt  printed  a  series 
of  Letters  on  Transportation,  and  the  Cruellies  Practised 
under  the  Game  Laws,  and  a  work  of  great  research.  The 
History  of  the  Supernatural  in  all  Ages  and  Nations,  und 
in  all  Churches;  Christian  and  Pagan,  demonstrating-  a 
Universal  Faith,  2  vols.  To  a  man  with  the  mental  de- 
velopment of  Howitt  the  miraculous  became  at  all  times 
an  absorbing  speculation;  and  he  adds  to  these  pages  "liis 
own  conclusions  from  a  practical  examinatiou  of  the  higher 
pnenomena  through  a  course  of  seven  years."  "  If,"  he 
reasons,  "you  crush  the  supernatural  you  must  crush  the 
univerae."  Other  works  from  Hewitt's  prolific  pen  were 
Sargent's  Peculiar  (1864) ;  The  History  of  Discovery  in 
Australia,  ic,  2  vols.,  1865;  The  Rxiined  Abbeys  of  the 
Border  (1865),  and  of  Yorkshire  (1865),  jointly  with  his 
wife ;  Woodbum  Grange,  a  story  of  English  country  Lfe, 
3  vols.,  1867  ;  The  Northern  Heights  of  London,  an  anti- 
quarian and  topographical  description  of  Hampstead, 
Highgate,  ic,  1869;  The  Mad  War-Planet,  and  otiier 
Poems,  1871;  The  Religion  of  Rome,  1873.  SufJering 
from  bronchitis,  Howitt  had  now  made  Rome  his  winter 
residence,  passing  the  summer  in  Tyrol.  He  died  at  Rome 
on  the  3d  of  March  1879. 

HOWRAH,  the  largest  and  most  important  town  in  the 
district  of  Hooghly,  Bengal,  and  the  headquarters  of  the 
magisterial  district  of  Howrah,  is  situated  on  the  right 
bank  of  the  Hooghly  river,  opposite  Calcutta,  and  forms  a 
suburb  of  that  city.  Since  1785  it  has  risen  from  a  small 
village  to  a  town,  with  a  magistrate,  subordinate  judge,  <fec., 
of  its  own.  The  total  area  of  Howrah  and  suburbs  within 
municipal  limits  is  11 '05  square  miles  ;  the  population  in 
1872  numbered  97,784,  of  whom  54,098  were  males  and 
43,686  females  (Hindus,  79,335;  Mahometans,  16,611; 
Christians,  1484;  others,  354).  The  municipal  income  in 
1871-72  was  £13,994.  The  town  is  lighted  with  gas  ;  it 
contains  several  largo  and  important  dockyards,  and  is  also 
the  Bengal  terminus  of  the  East  Indian  Railway.  Mills  and 
manufactories  of  various  sorts  are  rapidly  developing. 
Communication  with  Calcutta  is  carried  on  by  means  of 
ferry  steamers,  and  by  a  massive  pontoon  bridge,  which 
was  opened  for  traffic  in  1874.  Howrah  is  a  suburban 
residence  for  many  people  who  have  their  places  of  business 
in  Calcutta.  Sibpur,  one  of  the  suburbs  of  Howrah,  situated 
opposite  Fort- William,  a  small  village  at  the  commencement 
of  the  century,  is  now  a  flourishing  little  town.  To  the 
south  of  Sibpur  are  the  Royal  Botanical  Gardens  and  the 
Bishop's  College. 

HOXTER  (Latin,  Huxarta),  a  town  of  Prussia,  capital 
of  a  circle  in  the  government  district  of  Minden,  province 
of  Westphalia,  is  situated  on  the  Weser  at  its  confluence 
with  the  Grube  and  the  Schelpe,  and  on  a  branch  line  of 
the  Westphalian  Railway,  2A  miles  S.W.  of  Holzminden.' 
It  is  the  scat  of  a  pro\'incial  ofiice  and  of  a  circle  coijrt,' 
and  possesses  an  Evangelical  and  a  Catholic  church,  a 
synagogue,  a  gymnasium,  a  building-school,  and  a  hospital. 
The  Weser  is  crossed  by  a  stone  bridge  about  500  feet  in 
length,  erected  in  1833.  On  the  Brunsberg  adjoining  the 
town  there  is  an  old  watch-tower  said  to  be  the  remains  of 
a  fortress  built  by  Bruno,  brother  of  Wittekind.  Near 
Hiixter  is  the  castle,  formerly  the  Benedictine  monastery, 
of  Corvey  (see  Corvev).  The  principal  manufactures  of 
the  town  are  linen,  cotton,  cement,  and  gum,  and  there  is 
also  a  considerable  shipping  trade.  The  population  ia 
1875  was  5645. 

Hiixter  ill  the  time  of  Charlemagne  was  a  villa  fegia,  and  was  tha 
scene  of  a  battle  between  him  and  the  Saxons.  Under  the  protec- 
tion of  the  monastery  of  Corvey,  founded  in  816,  it  gradually 
increased  in  prosperity.  Ultimately  it  asserted  its  indepemU  nee 
and  joined  the  Hansa  League.     It  suffered  severely  during  the 
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Thirty  Years  Wnr,  being  cnpttired  four  several  times.  After  the 
peace  of  Westplialis.  it  was  united  to  Biunswick ;  in  1 802  it  was  trans- 
fcn-cJ  to  Orange-Nassau,  and  in  1807  to  Westphalia,  after  the  dismem- 
berment of  wiiicU  in  ISU  it  came  into  the  possession  of  Prussia. 

HOYLE,  Edmund  or  Edmond  (1 672-1 7G9),  the  first 
eystematizer  of  tlio  laws  of  whist,  and  author  of  a  book  on 
games,  was  born  in  1672.  His  parentage  and  place  of 
tirth  are  unknown,  and  few  details  of  his  life  are  recorded. 
IFor  some  time  ho  was  resident  in  London,  and  partially 
supported  himself  by  giving  instruction  in  the  game  of 
whist.  For  the  use  of  his  pupils  he  drew  up  a  Short  Treatise 
pn  the  game,  which  after  circulating  for  some  time  in  raanu- 
Bcript  was  printed  by  him  and  entered  at  Stationers'  Hall 
"n  November  1742.  The  laws  of  Hoyle  continued  to  be 
■egarded  as  authoritative  until  1864,  since  which  time  they 
have  been  gradually  superseded  by  the  new  rules  adopted 
by  the  Arlington  and  Portland  clubs  in  that  year.  He 
also'  published  rules  for  various  other  games,  and  his  book 
on  games,  wliich  includes  the  Short  Treatise,  has  passed 
into  many  editions.  The  weight  of  his  authority  is  indi- 
cated by  the  phrase  "  according  to  Hoyle,"  which,  doubtless 
first  applied  with  reference  to  whist,  has  gained  currency 
as  a  general  proverb.  Hoylo  died  at  Cavendish  Square, 
l4pndon,  August  29,  1769. 

HRABANUS  MAURUS  MAGNENTIUS  (776-856), 
Rrchbishop  of  Mainz,  and  one  of  the  most  prominent 
teachers  and  writers  of  the  Carolingian  age,  was  born  of 
noble  parents  at  Mainz  about  the  year  776.  Less  correct 
forms  of  his  name  are  Rabanus  and  Rhabanus.  At  a  very 
early  age  he  was  sent  to  Fulda,  where  he  continued  until, 
on  attaining  the  canonical  age,  he  received  deacon's  orders 
(801) ;  in  the  following  year,  at  the  instance  of  Ratgar 
his  superior,  he  went  along  with  Haimon  (afterwards  of 
Halberstadt)  to  complete  his  studies  at  Tours  under  Alcuin, 
who  in  recognition  of  his  diligence  and  purity  gave  him 
the  surname  of  Maurus,  after  St  Maur  the  favourite  disciple 
of  Benedict.  Returning  after  the  lapse  of  two  years  to 
Fulda,  he  was  entrusted  with  the  principal  charge  of  the 
school,  which  under  his  direction  rose  into  a  state  of  great 
efficiency  for  that  age,  and  sent  forth  such  pupils  as  Walafrid 
Btrabo,  Servatus  Lupus  of  Ferriires,  and  Otfrid  of  Weissen- 
burg.  At  this  period  it  is  most  probable  that  his  Excerptio 
from  the  grammar  of  Priscian,  long  so  popular  as  a  text- 
book during  the  Middle  Ages,  was  compiled.  In  814  he 
was  ordained  a  priest ;  but  shortly  afterwards,  apparently 
on  account  of  disagreement  with  Ratgar,  he  was  compelled 
fo  withdraw  for  a  time  from  Fulda.  This  "banishment" 
is  understood  to  have  occasioned  the  pilgrimage  to  Palestine 
to  which  he  alludes  in  his  commentary  on  Joshua.  Return- 
ing to  Fulda  on  the  election  of  a  new  abbot  (Eigil)  in  817, 
he  lum?elf  five  years  afterwards  (822)  became  superior. 
Ihe  duties  of  this  office  he  discharged  with  efiiciency  and 
Success  until  842,  when,  in  order  to  secure  greater  leisure 
for  literature  and  for  devotion,  he  resigned  and  retired  to 
the  neighbouring  cloister  of  St  Peter's.  In  847  he  was 
again  constrained  to  enter  public  life  by  his  election  to 
succeed  Otgar  in  the  archbishopric  of  Mainz,  which  see  ho 
occupied  for  upwards  of  eight  years.  The  principal  inci- 
dents of  historical  interest  belonging  to  this  period  of  his  life 
were  those  which  arose  out  of  his  relations  to  Gottschalk ; 
they  may  be  regarded  as  thoroughly  typical  of  that  cruel 
intolerance  which  he  shared  with  all  his  contemporaries,  and 
also  of  that  ardent  zeal  which  was  peculiar  tohimself ;  but 
they  hardly  do  justice  to  the  spirit  of  kindly  benevolence 
which  in  less  trying  circumstances  he  was  ever  ready  to  dis- 
play. H^  died  at  Winkel  on  the  Rhine,  February  4,  856. 
He  ^3  frequently  referred  to  as  St  Rabanus,  but  incorrectly. 

His  voluminous  works,  many  of  which  remain  unpublished,  com- 
J>rize  commentaries  on  a  considerable  number  of  the  books  both  of 
I'ononical  and  of  apocryphal  Scripture  (Genesis  to  Judges,  Ruth, 
Kings,  Chronicles,  Jnditti,  Esther,  Canticles,   Proverbs,  AVisdom, 


Kcclesiasticusjjeicmiah,  Lamentations,  Ezckiel, Maccabees,  Matllicw, 
the  Epistles  of  .St  Paul,  includiug  Hebrews) ;  and  various  treatise* 
relating  to  doctrinal  and  practical  subjects,  including  more  than  one 
series  of  Homilies.  Perhaps  the  most  important  is  that  Delnstitutiom 
Clcricorum,  in  three  books,  by  which  he  did  much  to  bring  into 
prominence  the  views  of  Angustine  and  Grcgnry  the  Great  as  to  the 
training  which  was  requisite  for  a  right  discharge  of  the  clerical 
function  ;  the  most  popular  has  been  a  comparatively  worthless 
tract  Dc  Laudihus  Sanctcc  Crticis.  Among  the  others  may  bo  men- 
tioned that  De  i'nivcrso  Libri  xzii. ,  sive  Etijmologiarum  Optis,  a  kind 
of  dictionary  or  encyclopaedia,  designed  as  a  help  towards  the  liis- 
torical  and  mystical  interpretation  of  Scripture,  the  Se  Saeris 
Ordinibiis,  the  De  Discipluui  Ecchsiastica,  and  the  Martyrologium. 
All  of  them  are  characterized  by  erudition  (he  knew  even  some  Greek 
and  Hebrew)  rather  than  by  originality  of  thought.  The  poems  are 
of  singularly  little  interest  or  value,  e.vcept  as  including  one  form 
of  the  "  Veui  Cieator."  In  the  annals  of  German  philology  aspccial 
interest  attaches  to  the  Glossaria  Lutino-ThcoiUsca.  A  commeutaiy, 
Super  Porphyriuvi,  printed  by  Cousin  in  1836  among  the  Ouiragca 
xnedits  cCAbHard,  and  assigned  both  by  that  editor  and  by  Haureau 
to  Hrabanus  JIaurus  is  now  generally  believed  to  have  been  the  work 
of  a  disciple. 

The  first  nominally  complete  edition  of  the  works  of  Ilrnbaniis  olaunis  Ti-as  that 
of  Colvener  (ColORnc,  6  vols,  fol.,  1627).  The  Opera  Omnia  torm  vols,  cvii  -cxil. 
of  Migne's  Patrotogiir  Cur^ut  Computus.  Tlie  De  Utiirerao  l3  the  subject  of 
ComptiJidium  del'  JViilunriiscnicftaJIcn  an  der  Schute  zu  Futda  im  IX.  Jaftrhundert 
(Berlin,  18S0).  Mauius  is  the  subject  of  monogi-apha  by  Schwaiz  {De  Rfiabano 
Mauro  pi-imo  Geimaniix  prateptore,  1811),  Kunstmann  {Hittorische  Uonograjhie 
ub^r  /Irabirius  Maijneniins  Maurus,  1841),  Spengler  iUltcn  dfs  heil.  Rhabavtii 
ifaurus,  18.!»G),  and  Kolilcr  {lihabauus  itituTus  it.  rfu-  Kihule  ru  Futda,  1870). 
hires  by  his  disciple  Kudolpliua  and  by  Joannes  Tiitiieniius  aie  printed  In  tlic 
CoIORTie  edition  of  tlie  Opet-a.  Sec  also  Pertz,  ilovum.  Germ.  Hist.,  vols.  1.  and 
it. ;  and  Balir,  Gesch.  d.  jciiiischm  Littratur  im  Karoling.  Zeitatttr,  1610. 

HROSVITHA  (frequently  Roswitha,  and  properly 
Hkotsuit),  early  mediicval  dramatist  and  chronicler, 
occupies  a  very  notable  position  in  the  history  of  modern 
European  literature.  Her  endeavours  formed  part  of 
the  literary  activity  by  which  the  age  of  the  emperor 
Otto  the  Great  sought  to  emulate  that  of  Charles  the 
Great.  The  famous  nun  of  Gaijdersheim  has  occasionally 
been  confounded  with  her  namesake,  a  learned  abbess  of 
the  same  convent,  who  must  have  died  at  least  half  a 
century  earlier.  "The  younger  Hrosvitha  was  born  in  all 
probability  about  the  year  935 ;  and,  if  the  statement  be 
correct  that  she  sang  the  praises  of  the  three  Ottos,  pbe 
must  have  lived  to  near  the  close  of  the  century.  Some 
time  before  the  year  959  she  entered  the  Benedictine 
nunnery  of  Gandersheim,  a  foundation  which  was  confined 
to  ladies  of  German  birth,  and  was  highly  favoured  by 
the  Saxon  dynasty.  In  959  Gerberga,  daughter  of  Duke 
Henry  of  Bavaria,  and  therefore  niece  of  the  emperor  Otto 
I.,  was  consecrated  abbess  of  Gandersheim,  and  the  earlier 
literary  efforts  of  the  youthful  Hrosvitha  (whose  own  con- 
nexion with  the  royal  family  appears  to  be  an  unauthenti- 
cated  tradition)  were  encouraged  by  the  still  more  youthful 
abbess,  and  by  a  nun  of  the  name  of  Richards. 

The  litetary  works  of  Hrosvitha,  all  of  which  were  as  a 
matter  of  course  in  Latin,  divide  themselves  into  three 
groups.  Of  these  the  first  and  least  important  comprises 
eight  narrative  religious  poems,  in  leonine  htxametcrs  or 
distichs.  Their  subjects  are  the  Nativity  of  the  Virgin 
(from  the  apocryphal  gospel  of  St  James,  the  brother  of 
our  Lord),  the  Ascension,  and  a  scries  of  legends  of  saints 
(Gandolph,  Pelagius,  Tlieophilus,  Basil,  Denis,  Agnes). 
Like  these  narrative  poems,  the  dramas  to  which  above  all 
Hrosvitha  owes  her  fame  seem  to  have  been  designed  for 
reading  aloud  or  recitation  by  sisters  of  the  convent.  For 
though  there  are  indications  that  the  idea  of  their  repre- 
sentation was  at  least  present  to  the  mi'jd  of  the  authoress, 
the  fact  of  such  a  representation  appeal?  to  be  an  unwar- 
rantable assumption.  The  comedies  of  Hrosvitha  are  sis 
in  number,  being  doubtless  in  this  respect  also  intended  to 
recall  their  nominal  model,  the  comedies  of  Terence.  They 
were  devised  on  the  simple  principle  that  tie  world,  the 
flesh,  and  the  devil  should  not  have  all  the  good  plays  to 
themselves.  The  experiment  upon  which  the  young 
Christian  dramatist  ventured  was  accordingly,  although 
not  absolutely  novel,  audacious   enough.     In   form   tho 
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diamos  of  "  tbe  strong  voice  of  Gandersbeiui,"  as  Hrosvitba 
(possibly  alluding  to  a'  supposed  etymology  of  ber  name) 
calls  Iierself,  are  by  no  means  Terentian.  Tbey  are  written 
in  prose,  witb  an  element  of  sometbing  like  rbytboi,  and 
an  oceasioual  admixture  of  rbyme.  In  tbcir  tbcmes,  and 
in  the  treatment  of  these,  they  are  what  tbey  were  intended 
to  be,  the  direct  opposites  of  the  lightsome  adapter  of 
Menander.  They  are  founded  upon  legends  of  tho  saints, 
selected  with  a  view  to  a  glorification  of  religion  in  it« 
supremest  efforts  and  most  transcendental  aspects.  The 
I  emperor  Constantine's  daughter,  for  example,  Constantia, 
gives  her  hand  in  marriage  to  Gallicanus,  just  before  he 
starts  on  a  Scythian  campaign,  though  she  has  already 
taken  a  vow  of  perpetual  maidenhood.  In  tho  hour  of 
battle  he  is  himself  converted,  and,  having  on  his  return 
like  his  virgin  bride  chosen  the  more  blessed  unmarried 
state,  dies  as  a  Christian  martyr  in  exile.  Tho  three  holy 
maidens  Agape,  Chionia,  and  Irene  are  preserved  by  a 
humorous  miracle  from  tho  evil  designs  of  Dulcttius,  to 
offer  up  their  pure  lives  as  a  sacrifice  under  Diocletian's 
persecutions.  Cnllimachus,  who  has  Romeo-like  carried 
liis  earthly  passion  for  tho  saintly  Drusiana  into  her  tomb, 
and  among  its  horrors  has  mat  with  his  own  death,  is  by 
the  mediation  of  St  John  raised  with  her  from  the  dead  to 
u  Christian  life.  All  these  themes  are  treated  with  both 
spirit  and  skill,  often  with  instinctive  knowledge  of  dramatic 
effect — often  with  genuine  touches  of  pathos  and  undeniable 
felicities  of  expression.  In  Dukitim  there  is  also  an 
clement  of  comedy,  or  rather  of  farce.  How  far  Ilrosvitha's 
comedies  wore  an  isolated  phenomenon  of  their  age  in 
Germany  must  remain  undecided ;  in  tho  general  history 
of  the  drama  they  form  the  visible  bridge  between  the  few 
earlier  attempts  at  utilizing  tho  forms  of  the  classical  drama 
for  Christian  purposes  and  the  miracle  plays.  Thoy  are 
in  any  case  the  productions  of  genius  ;  nor  has  Hrosvitba 
missed  the  usual  tribute  of  the  supposition  that  Shakespeare 
has  borrowed  from  her  writings. 

The  third  and  last  group  of  the  writings  of  Hrosvitba  is 
that  of  her  versified  historical  chronicles.  At  the  request 
of  the  abbess  Gerberga  she  composed  her  Carmen  de  Ges'is 
Oddonis,  an  epic  attempting  in  some  degree  to  follow  tho 
great  Roman  model.  It  was  completed  by  the  year  968, 
and  presented  by  the  authoress  to  both  the  old  emperor 
and  his  son  (then  already  crowned  as)  Otto  II.  This  poem 
90  closely  adheres  to  the  materials  suppVedto  the  authoress 
by  members  of  the  imperial  family  that,  notwithstanding 
its  courtly  omissions,  it  is  regarded  as  an  historical  authority. 
Unfortunately  only  half  of  it  remains  ;  the  part  treating  of 
the  period  from  9D3  to  9C2  is  lost  with  tho  exception  of  a 
few  fragments,and  the  period  from  962  to  9C7i3  summarised 
only.  Subsequently,  in  a  poem  (of  837  bosamcters)  De 
Primordiis  Ccenobii  Ganderaheimfnsis,  Hrosvitba  narrated 
the  beginning!)  of  her  o\vn  convent,  and  its  history  up  to 
the  year  919. 

The  Munich  IIS.,  which  contains  all  thowoilcs  coumcrotcj  abovo 
except  tho  Chronicle  of  Oandcrshcim,  wan  ciUtcd  l>y  the  great 
V'ienn.i  bum-inist  Ciltcsin  1501,  and  rc-edited  by  the  IcnmeJ  H.  L. 
Sohmzfloiscli  in  1707.  Tho  comedies  liava  been  translated  into 
German  by  Uondixeu  cLiibeck,  1858),  and  into  French  by  A. 
ila^jniu  (I'arib,  1815).  whose  introduction  gives  n  full  account  of  the 
iuthorcss  and  her  works.  A  copious  analysis  of  these  pl.iys  will  be 
found  in  Klein,  Oevhichte  da  Dramas,  iii.  665-754.  Gustav 
Freytag  is  tho  author  of  a  treatise  De  Kostiitha  poelria  (Breslau, 
1339);  and  at  tho  beginning  of  Cohn'a  Shalspcan  t'li  Germany, 
Shakes|)earean  parallels  are  su;;ge8ted  to  certain  passa:;e3  in 
Hrosvitha's  dr.iuias.  Her  two  historical  chronicles  were  edited  by 
Pcrtl  among  the  Monumcnta  Qcrmnnire  (vol.  iv.);  for  an  apprecia- 
tion of  them  BOO  Wattenbaoh,  GrKhichlaqnellcn,  214-216,  and 
Gicacbrecht,  Driilvhe  Kaiurnil,  i.  780,  who  mentions  a  German 
traunlatioa  by  Pfund.  There  is  a  complete  edition  of  tho  works  of 
Hrosvilha  by  K.  A.  Barark  (Xurenibfrs,  185S).  J.  Aschbach  (1967) 
nltompted  to  prove  that  Cclte»  bad  forfjod  the  productions  which 
Iio  puhliined  under  the  namo  of  llrosvitha,  but  lio  was  refuted  by 

.  kopkt  (Beth*,  1869).  ( s..  \\.  w.) 


HUANCAYELICA,  or  CuANCABiiLUA,  tbe  chief  town 
of  a  department  of  same  name,  Peru,  is  situated  in  a  deep 
ravine,  of  an  average  width  of  one  mile,  at  about  12,400 
feet  above  sea  level,  and  160  miles  south-east  of  Lima.  It 
is  well  and  regularly  built,  the  houses  being  of  stone,  ■Rbile 
several  stone  bridges  span  the  stream  that  flows  through 
the  town.  Huancavelica  was  founded  in  1672  as  a  mining 
town  by  the  viceroy  Francisco  de  Toledo,  and  mining  has 
continued  to  be  the  principal  employment  of  the  inhabitants. 
Close  by  is  the  famous  quicksilver  mine  of  Santa  Barbara, 
with  its  subterranean  San  Bosario  church,  cut  out  of  the 
cinnabar.     Population  in  1876,  3937. 

HUANUCO,  orGuANUCO,  the  chief  town  of  the  Peru- 
vian department  of  the  same  name,  is  situated  on  the 
left  bank  of  the  river  Huallaga  near  its  junction  with  the 
Higueras,  in  a  beautiful  valley  nearly  6000  feet  abovo  sca- 
levcl,  and  180  miles  north-west  of  Lima,  The  streets  are 
laid  out  regularly,  but  the  houses  are  menu-looking.  As 
nearly  every  house  is  surrounded  by  a  garden  the  limits  of 
the  town  embrace  a  large  area.  Sweetmeats  for  tbe  Lima 
market  are  almost  the  only  manufacture,  most  of  the  inhabi- 
tants being  engaged  in  mining  and  farming.  Huauuco 
was  founded  in  1539  by  Gomez  Alvarado,  and  was  shortly 
afterwards  raised  to  a  bishopric.  In  1812  during  an 
insurrection  of  the  Indians  of  Panao  it  was  plundered. 
The  population  in  1876  was  5263. 

HUARAZ,  chief  town  of  tbe  Peruvian  department  of 
Ancachs,  and  of  a  district  to  which  it  gives  its  name,  is 
situated  on  the  left  bank  of  the  river  Santa,  in  a  fertile 
valley  of  tho  Andes,  about  190  miles  K.N.W.  of  Lima. 
There  is  some  e.\port  trade  in  cattle,  wheat,  sugar,  and  fruit; 
and  in  the  vicinity  considerable  quantities  of  gold,  silver, 
and  copper  are  mined.  A  tt.ate  railwaj  172  miles  long,  of 
which  82  miles  are  comiileted,  is  designed  to  connect 
Huaraz  with  Chimboto  on  the  coast.  Near  the  town  there 
are  ruins  in  tho  second  or  Cyclopean  style  of  Inca  orchilcc- 
ture,  sufficiently  like  the  remains  at  Tiahuanca  to  allow  us 
to  assign  Huaraz  as  the  northern  limit  of  tho  prehistoric 
Incarial  empire,  of  which  Tiahuanca  wns  the  Fouthem 
boundary.     Population  in  1876,  4851. 

nUBER,  Francois  (1750-1831),  an  eminent  Swiss 
naturalist,  especially  distinguished  by  the  originality  and 
reach  of  his  researches  into  the  life-history  of  the  honey-bee, 
was  born  at  Geneva,  July  2, 1750.  He  belonged  to  a  family 
which  had  already  made  its  mark  in  the  literary  and  scien- 
tific world  :  his  great-aunt,  Marie  lluber  (1695-1753),  was 
known  as  a  voluminous  writer  on  religious  and  theological 
subjects,  and  as  the  translator  andepitomizer  of  T/te  Spfdaior 
(Redaction  du  Spedaievr  Aujlais  H  ce  nu'tl  icuftri.ie  dc 
meilleur,  Amst.,  3  vols.  1753) ;  and  his  father  Jean  Hubet 
(1721-1786),  who  had  served  for  many  years  as  a  soldier, 
was  Q  prominent  member  of  the  coterie  at  Ferney,  distin 
guishing  himself  both  by  tho  rare  skill  with  which  he  could 
reproduce  the  likeness  of  Voltaire  by  clipping  paper  and 
by  other  unpromising  devices,  and  by  the  pibliration  of  n 
valuable  series  of  Observations  sur  le  vol  des  oisfdux  (Geneva, 
1784).  From  an  early  age  Francis  Huber  displayed  a 
dangerous  ardour  for  study ;  and  he  was  only  fifteen  years 
old  when  he  began,  in  consequence  of  his  ill  judged 
assiduity,  to  sufTer  from  an  affection  of  the  eyes  which 
gradually  resulted  in  total  blindness.  Happily  at  once  for 
his  comfort  and  his  fame  he  had  secured  tho  affection  of 
Marie  Aimee  Lullin.  Having  patiently  waited  till  .she  was 
legally  of  age,  she  married  the  husband  of  her  choice,  and 
ministered  to  his  wants  till  her  death  with  such  unccusing 
devotion  that  it  was  only,  he  said,  when  he  lost  her  that  he 
really  felt  he  was  blind.  For  many  years  her  efforts  were 
seconded  by  Francois  Bumens,  a  servant,  whom  Huber  had 
inspired  with  something  of  his  own  love  of  na'ure.  Tho 
results  of  the  investigations  which  were  ronducted  by  thi^ 
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Tiappily  assortoi  trio,  at  onc3  surprised  and  deligbtcd  the 
world.  So  Ekilfull.>  did  the  blind  man  devise  his  ex- 
periments, and  so  carefully  did  liis  assistants  conduct  and 
register  their  observations,  that  the  work  Nouvelles  Observa- 
tions si-r  Ifs  abeillcs  (Geneva,  1792  ;  Paris.  1796  ;  new  ed., 
Paris,  1814;  English  translation,  Edinburgh,  180G  and 
'l821)  laid  the  foundation  of  all  our  scientific  knowledge  of 
the  subject.  Huber  assisted  Senebier  la  his  Mem.  sttr 
CinJlHeir.e  de  I'air,  d-c,  dans  la  germination  (Geneva, 
1800) ;  and  we  also  have  from  his  pen  "  M6ra.  sur  I'origine 
de  la  cire"  (liibliotheque  Dritanniqve,  tome  xxv.),  a 
"  Lettre  k  ISI.  Pictet  sur  certains  dangers  que  courent  les 
abeilles"  {Bib.  Brit.,  xxvii.),  and  "  Nouvelles  observ.  rel.  au 
sphinx  Atropos"  {Bib.  Brit.,  xxvii.).  He  died  at  the  age 
of  eighty-one,  December  22,  1831.  De  Candolle  gave  his 
name  to  a  genus  of  Brazilian  trees — Huberia  laurina. 
Pierre  Huber  (1777-1840)  followed  in  his  father's  footsteps. 
His  best  known  work  is  Recherches  sur  les  moeurs  des 
fourmis  tjirfi'yenfs  (Geneva  and  Paris,  1810;  new  ed.,  Geneva, 
1861),  but  he  also  contributed  papers  on  various  ento- 
mological subjects  to  several  scientific  periodicals. 

Sec  the  account  of  Franfois  Hiibcv  by  De  Candolle  in  Bih!. 
l/'niDrrsclle,  1832;  and  tlie  notice  of  Pierre  in  £ibl.  Uiiiv..  1866; 
also  Haag,  La  France  ProUstantc. 

HUBER,  JoHANN  (1830-1879),  a  philosophical  and 
theological  writer  whose  name  is  intimately  connected  in 
Germany,  and  indeed  throughout  Europe,  with  the  Old 
Catholic  and  other  recent  movements  towards  freedom  and 
enlightenment,  was  born  in  very  humble  circumstances,  on 
August  18,  1830,  at  Munich,  where,  originally  destined  for 
the  priesthood,  he  early  began  the  study  of  theology.  By 
the  writings  of  Spinoza  and  Oken,  however,  he  was  strongly 
drawn  to  philosophical  pursuits,  and  it  was  in  philosophy 
that  he  "habilitated"  (1854),  and  ultimately  became  pro- 
fessor (extraordinarius  in  1859  and  ordinarius  in  1864). 
Along  with  DoUinger  and  others  he  attracted  a  large 
amount  of  public  attention  iu  1869  by  the  challenge  to 
the  Ultriimontane  promoters  of  the  Vatican  council  in  the 
treatise  Der  Papst  v.  der  Koncil,  which  appeared  under 
the  pseudonym  of  "Janus,"  and  also  in  1870  by  a  series  of 
letters  ("Eomische  Briefe"),  which  were  published  in  the 
AUgemeiiie  Zeitimg.  The  nature  of  the  numerous  contro- 
versies in  which  he  became  involved  both  before  and  after 
this  main  episode  of  his  life  may  be  gathered  from  the 
subjoined  list  of  his  published  writings.  He  died  suddenly 
of  heart  disease  at  Munich  on  March  20,  1879. 

His  treatise  Ucbcr  dicWillcnsfrdheit  (1858)  was  followed  in  1859by 
Die  Philosophic  der  Kirchcnvdlcr,  which  was  promptly  placed  by  the 
Roman  authorities  upon  the  Index,  and  which  led  to  the  prohibition 
of  all  Catholic  students  from  attending  his  lectures  ;  Johannes  Scotns 
Erigcna,  1861 ;  Idee  der  Unstcrblichkeit,  1861 ;  Sludicn,  1865  ; 
Der  Proletarier :  zur  Orientincng  in  der  socialcn  Frage,  1865  ;  Der 
Jcsuilcnorden  nachVerfassung  u.  Doktrin,  iVissenscliaft  u.  Geschichte, 
1873 ;  Der  Pessimismus,  1876  ;  Die  Forschung  narh  der  Matcrie, 
1877  ;  Zur  Philosophic  der  Astronomic,  1878  ;  Das  Gcddehtniss, 
1878.  He  also  published  adverse  criticisms  on  Darwin,  Strauss, 
Harlmann,  and  Haeckel ;  pamphlets  on  Das  Papstthmnu.  der  Staat, 
1870,  and  on  Die  Freihcilcn  der  franziisisehcn  Kirchc,  1871 ;  and 
a  volume  of  Kleinc  Sehriflen,  1871. 

HUBERT  (HuGUBERT  or  Hugubrecht,  "the  Bright- 
witted  "),  St,  bishop  of  Liege,  was  son  of  Bertrand,  duke  of 
Guienne,  and  held  a  prominent  place  in  the  court  of  the 
Frankish  king  Theodoric,  and  afterwards  in  that  of  Pippin 
of  Heristal.  He  was  passionately  fond  of  the  chase,  but 
with  the  death  of  his  wife  Floribane  all  his  taste  for 
mundane  enjoyments  disappeared,  and  following  the  counsels 
of  his  friend  and  teacher.  Bishop  Lambert  of  Maestricht,  ho 
retired  to  the  monastery  of  Stavelot,  whence  he  afterwards 
undertook  a  pilgrimage  to  Rome,  on  occasion  of  which  he 
was  by  pope  Sergius  L  appointed  bishop  of  Tongern.  In 
708  he  succeeded  Lambert  in  the  see  of  Maestricht  and 
Lidiie,  to , whose  memory  he  erected  a  cathedral  in  the  latter 


city.  His  death  occurrcfl  in  727,  and  in  825  his  remains 
(which,  it  is  alleged,  sufl'ered  no  decay  for  many  years)  wer9 
removed  to  a  Benedictine  cloister  in  the  Ardennes,  whictt 
thenceforth  bore  his  name,  and  ultimately  became  a  con^ 
siderable  resort  of  pilgrims.  St  Hubert's  day  is  November 
3,  but  the  date  and  circumstances  of  his  canonization  are 
not  stated.  His  conversion,  represented  as  having  been 
brought  about,  while  ho  \Yas  hunting  on  Good  Friday,  by 
a  miraculous  appearance  of  a  stag  bearing  between  his 
horns  a  beaming  cross  or  crucifix,  has  frequently  been  made, 
the  subject  of  artistic  treatment.  He  is  the  patron  of 
hunters,  and  is  also  invoked  in  cases  of  hydrophobia  a.nd 
demoniac  possession.  Several  orders  of  knighthood  have 
been  under  his  protection  ;  among  these  may  be  mentioned 
the  Bavarian,  the  Bohemian,  and  that  of  the  electorate 
of  Cologne. 

See  Jameson,  Sacred  and  Legendary  Art ;  Fitis,  Ligcnde  de  Sdint 
Hubert,  prieidie  d'une  preface  bibliographiqne  ct  d'unc  introduction 
historique,  1816;  Des  Granges,  Vie  de  Saint  Hubert,  1872; 
Heggen,  Des  heiligcn  Huberlus  Lebcn  u.  lyirken,  1875. 

HUBLI,  a  town  in  DhArwAr  district,  Bombay,  15*  20' 
N.  lat.,  75°  12'  E.  long.,  situated  13  miles  south-east 
of  Dh.^rwAr,  on  the  main  road  from  Poona  to  Havihar ; 
it  is  230  miles  south-cast  from  Poona,  142  miles  from 
Belhiri  (Bellary),  90  miles  from  KArvvAr,  and  97  miles  from 
Kumpta  (Coompta).  Population  (1872)  37,96h  Situated 
on  the  main  lines  of  communication  to  Harihar,  KArwAr, 
and  Kumpta,  the  town  has  become  the  centre  of  the  cotton 
trade  of  the  southern  MarhattA  country.  Besides  raw 
cotton  and  silk  fabrics,  a  general  trade  in  copper  vessels, 
grain,  salt,  and  other  commodities  is  conducted  on  a  large 
scale.  Hubli  was  formerly  the  seat  of  an  English  factory, 
which' in  1673,  with  the  rest  of  the  town,  was  plundered 
by  Sivajf,  the  MarhattA  leader. 

HUC,  EvARisTE  Regis  (1813-1860),  a  celebrated  French 
missionary-traveller,  was  born  at  Toulouse,  1st  August 
1813.  In  his  twenty-fourth  year  he  entered  the  congrega- 
tion of  the  Lazarists  at  Paris,  and  shortly  after  receiving 
holy  orders  in  1839  set  forth  fired  by  missionary  zeal  for 
China.  At  JIacao  he  spent  some  eighteen  months  in  the 
Lazarist  seminary  preparing  himself  under  the  instruction 
of  Perboyre  for  the  regular  work  of  a  missionary  iu  the 
interior.  Having  at  last  acquired  a  sufficient  command  of 
the  Chinese  tongue,  and  modified  his  personal  appearance 
in  accordance  with  Chinese  taste,  he  started  from  Canton 
clad  in  the  flowing  costume  of  the  natives,  with  his  skin 
dyed  yellow,  and  wearing  the  inevitable  queue.  He  at  first 
superintended  a  Christian  mission  in  the  southern  provinces, 
and  then  passing  to  Peking,  where  he  perfected  his  know- 
ledge of  the  language,  eventually  settled  in  the  Valley  of 
Black  Waters  or  He  Shuy,  a  little  to  the  north  of  the 
capital,  and  just  within  the  borders  of  Mongolia.  There, 
beyond  the  Great  Wall,  a  large  but  scattered  population  of 
native  Christians  had  found  a  refuge  from  the  persecutions 
of  Kia-King,  to  be  united  half  a  century  later  in  a  vast  but 
vague  apostolic  vicariate.  The  assiduity  with  which  Hue 
devoted  himself  to  the  study  of  the  dialects  and  customs  of 
the  Tartars,  for  whom  at  the  cost  of  much  labour  he  trans- 
lated various  religious  works,  was  an  admirable  preparation, 
for  undertaking  in  1844,  at  the  instigation  of  the  vicar 
apostolic  of  Mongolia,  an  expedition  whose  object  was  to 
dissipate  the  obscurity  which  hung  over  the  country  and 
habits  of  the  Tibetans.  September  of  that  year  found  the 
missionary  at  Tolon-noor  occupied  with  the  final  arrange- 
ments for  his  journey,  and  shortly  afterwards,  accompanied 
by  his  fellow-Lazarist,  Joseph  Gabet,  and  a  young  Tibetan 
priest  who  had  embraced  Christianity,  he  sot  out.  To 
escape  attention  the  little  party  assumed  the  dress  of  lamas 
or  priests.  Crossing  the  Hoang-ho  at  Shagan-Kooren,  they 
advanced   into   the    terrible   sandy   tract   known  ii  the 
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sfoppes  of  the  Ortoo3.  Alter  sufleilng  dreadfully  from 
want  of  water  aud  fuel  they  entered  Kansu,  having  recrossed 
the  flooded  Hoang-ho,  but  it  was  Dot  till  January  1845 
that  they  reached  Tang-Kiuul  on  the  boundary.  Rather 
than  encounter  alone  the  horrors  of  a  four  months'  journey 
to  Lhassa  they  resolved  to  wait  for  eight  months  till  the 
arrival  of  a  Tibetan  embassy  on  its  return  from  Peking. 
Under  an  intelligent  teacher  they  meanwhile  studied  the 
Tibetan  language  and  Buddhist  literature,  and  during 
three  months  of  their  stay  they  resided  in  the  famous 
Kounboura  Lamasery,  which  was  reported  to  accommodate 
4000  persons.  Towards  the  end  of  September  they  joined 
the  returning  embassy,  which  comprised  2000  men  and 
3700  animals.  Crossing  the  deserts  of  Koko-nur,  they 
passed  the  great  lake  of  that  name,  with  its  island  of  con- 
templative lamas,  and,  ascending  with  difficulty  and  hard- 
ship the  tortuous  snow-covered  mountains  of  Chuga  and 
Biylen-Bliarat,  they  at  last  entered.  Lhassa  on  the  29th 
January  1846.  Favourably  received  by  the  regent,  they 
opened  a  little  chapel,  and  were  in  a  fair  way  to  establish 
an  important  mission,  when  the  Chinese  ambassador  inter- 
fered and  had  the  two  missionaries  conveyed  back  to 
Canton,  where  they  arrived  in  October  of  the  same  year. 
For  nearly  three  years  Hue  remained  at  Canton,  but  M. 
Gabet,  returning  to  Europe,  proceeded  thence  to  Rio  de 
Janeiro,  and  died  there  shortly  afterwards.  Hue  returned 
to  Europe  in  shattered  health  in  1852,  visiting  India,  Egypt, 
and  Palestine  on  his  way,  and,  after  a  prolonged  residence 
in  Paris,  died  31st  March  18G0.  His  writings  comprise, 
besides  numerous  letters  and  memoirs  in  the  Aniiales  de  la 
Propagation  de  la  Foi,  the  famous  Souvenirs  d'un  Voyage 
dans  la  Tartarie,  le  Thibet,  et  la  Chine  pendant  les  annecs 
1844-46  (2  vols.,  Par.,  1850  ;  Eng.  transl.  by  W.  Hazlitt, 
1851,  abbreviated  by  M.  Jones,  Lond,  18G7);  its  supple- 
ment, crowned  by  the  Academy,  entitled  L'Empire  Chinois 
(2  vols..  Par.,  1854;  Eng.  transl.,  Lond.,  1859);  and  an 
elaborate  historical  work,  Le  Christianisme  en  Chine,  kc. 
(4  vols..  Par.,  1857-53;  Eng.  transl,  Lond.,  1857-58). 
These  works  are  written  in  a  lucid,  racy,  picturesque  style, 
which  has  secured  for  them  an  uni'sual  degree  of  popu- 
larity. The  narrative  of  one  of  the  most  remarkable  feats 
of  modern  travel,  the  Souvenirs  contain  passages  of  so 
singular  a  character  as  in  the  absence  of  corroborative 
testimony  to  stir  up  a  feeling  of  incredulity.  That  Hue 
was  suspected  unjustly  has  been  amply  proved  by  the 
later  research  of  Bushnell,  David,  Prejevalski,  Richthofen, 
and  Colonel  Montgomerie's  "  Pundits."  But  although  his 
credibility  has  been  firmly  established,  and  although  in 
his  heroic  enterprise  he  gathered  a  vast  amount  of  novel 
and  curious  information,  the  fact  remains  that  Hue  was 
by  no  means  a  practical  geographer,  and  that  the  record 
of  his  travels  loses  greatly  in  value  from  the  want  of  precise 
scientific  data. 

See,  for  information  specially  relating  to  the  whole  subject,  the 
Abbe  Desgoiiin's  ifission  dit  Thibet  de  1855  d  l870,  Verdun,  1872  ; 
and  "  Account  of  the  Pundit's  Journey  in  Great  Tibet,"  in  the  Itoi/al 
OtoyrapMcal  Society's  Journal  for  1877. 

HUCBALD  (also  called  Hvcbaldus  and  Hubaldus) 
was  born  in  or  about  840,  if  we  may  believe  the  statement 
of  his  biographers  to  the  effect  that  he  died  in  930,  aged 
90.  Of  his  life  little  is  known ;  not  even  the  place  of  his 
birth  can  be  ascertained, 'but  ho  was  no  doubt  a  Frenchman 
or  a  Belgian.  It  is  certain  that  he  studied  nt  the  convent 
of  St  Amand  in  French  Flanders,  where  his  uncle  Milo 
loccupied  an  important  position.  Hucbald  made  rapid 
progress  in  the  acquirement  of  various  sciences  and  arts, 
including  that  of  music,  and  at  an  early  age  composed  a 
hymn  in  honour  of  St  Andrew,  which  m^t  with  such  success 
as  to  excite  the  jealousy  of  his  uncle.  It  is  said  that 
Gacbald  in  consequence  was  compelled  to  leave  St  Amanda 


and  started  an  independent  school  of  music  and  other  arts 
at  Nevers.  In  860,  however,  wc  find  him  at  St  Germain 
d'Auxerre,  bent  upon  completing  his  studies,  and  in  872 
he  is  back  again  at  St  Amand  as  the  successor  in  the  head- 
mastership  of  the  convent  school  of  his  uncle,  to  whom  he 
had  been  reconciled  in  the  meantime.  Between  883  and 
900  Hucbald  went  on  several  missions  of  reforming  and 
reconstructing  various  schools  of  music,  inoluding  that  of 
Rheims,  but  in  the  latter  year  he  returned  to  St  Aiuand, 
where  he  remained  to  the  day  of  his  death  (June  25,  930, 
or.'according  to  other  chroniclers,  June  20,  932),  and  where 
his  most  important  works  on  music  were  written.  Of  the 
character  of  these  works  and  of  the  reforms  and  iTprore 
Tnents  advocated  by  them  it  is  not  easy  to  give  .i  'correct 
idea;  not  even  their  number  is- sufficiently  cei't^a,  for 
some  treatises  have  been  attributed  to  Hucbald  wl'ich  are 
obviously  not  his,  and  others  of  which  the  authorship  is  at 
least  doubtful.  His  largest  and  most  authentic  work  is  the 
Enchiridion  Afusicce,  published  with  other  writings  of  minor 
importance  in  the  first  volume  of  Gerber's  Scriptores  ecclesi- 
astici,  and  containing  a  complete  system  of  musical  science 
as  well  as  instructions  regarding  notation.  Hucbald  as 
a  musical  theorist  may  be  called  a  precursor  of  Guido 
d'Arezzo,  to  whose  hexachord  system  his  tetrachord,  that 
is,  the  use  of  four  instead  of  seven  letters,  forms  a  kind  of 
basis.  His  scales  are  founded  on  strictly  Greek  principles, 
and  cannot  be  said  to  mark  a  decided  step  in  advance; 
neither  is  his  system  of  notation  much  superior  to  the  earlier 
ones,  although  here  also  he  seems  in  a  manner  to  fore- 
shadow Guido's  use  of  the  lines  and  spaces  of  the  staff  from 
which  the  modern  method  took  its  rise.  Of  great  im- 
portance is  the  13th  chapter  of  the  Enchiridion,  which  treats 
of  the  diaphony  or  organuni, — in  other  words,  of  sing- 
ing in  parts.  Amongst  other  prescriptions  it  is  curious  to 
find  the  rule  which  recommends  the  use  of  parallel  fifths 
and  fourths,  so  strictly  prohibited  by  later  theorists,  while, 
on  the  other  hand,  consecutive  thirds,  particularly  eupho- 
nious to  the  modern  ear,  are  excluded  by  Hucbald. 

A  good  account  of  the  monk  of  St  Amand  and  his  system  will  be 
found  in  Coussem.iker's  jl/eHioi>«  sur  Hucbald,  Paris,  1841;  Hawkins 
(Bistorij,  vol.  i.  p.  153)  also  gives  a  short  notice  of  Hucbald,  and 
mentions  two  epUaiihs  written  iu  his  honour  by  contemporaries. 

HUCHTENBURG.  Two  brothers  of  this  name  prac- 
tised the  art  of  painting  in  the  second  half  of  the  17th 
century.  Both  were  natives  of  Haarlem.  Jacob,  the  elder, 
of  whom  very  little  is  known,  studied  under  Borghem,  and 
went  early  to  Italy,  where  he  died  young  about  1667.  His 
pictures  are  probably  confounded  with  those  of  his  brother. 
In  Copenhagen,  where  alone  they  are  catalogued,  they 
illustrate  the  style  of  a  Dutchman  who  transfers  Berghcm's 
cattle  and  flocks  to  Italian  landscapes  and  market-places. 

John  van  Huchtenburg  (1646-1733),  born  at  Haarlem  it 
is  said  in  1646,  was  first  taught  by  Thomas  Wyk,  and 
afterwards  induced  to  visit  the  chief  cities  of  Italy,  where, 
penetrating  as  far  as  Rome,  he  met  and  dwelt  with  his 
brother  Jacob.  After  the  death  of  the  latter  he  wandered 
homewards,  taking  Paris  on  his  way,  and  served  under 
V.nn  der  Meulen,  then  employed  in  illustrating  for  Louis 
XIV.  the  campaign  of  1667-68  in  the  Low  Countrie.». 
In  1670  he  settled  at  Haarlem,  where  he  raanied.  practised, 
and  kept  a  dealer's  shop.  His  style  had  now  merged  into 
an  imitation  of  Philip  Wouvermans  and  Van  der  Meulen, 
which  could  not  fail  to  produce  pretty  pictures  of  hunts 
and  robber  camps,  the  faculty  of  piinlin;;  horses  and  men 
in  action  and  varied  drc^s  being  the  chief  point  of  attrac- 
tion. Later  on  Huchtenburg  ventured  on  cavalry  skirmishes 
and  engagements  of  regular  troops  },'cnfrally,  and  these 
were  admired  by  Prince  Eugoie  mid  ^YiIliam  III.,  who 
gave  the  painter  sittings,  aud  commissioned  him  to 
throut  upon  canvas  the  chief  incidents  of  the  battles  thoy 
^  XIL  —  42 


ooU 


H   U  D  — H  U  JJ 


fought  upon  the  coiuiiicuc  of  Europe.  Wbcn  he  died  at 
Amsterdam  in  1733,  Huchtenburg  had  done  much  by 
Ills  pictures  and  prints  to  make  Prince  Eugene,  King 
William,  and  Marlborough  popular.  Though  clever  in 
depicting  n  melee  or  a  b!.Tniish  of  dragoons,  he  lemained 
second  to  riiilip  'Wouvormans  in  accuracy  of  drawing,  and 
inferior  to  Van  der  Meulen  in  the  production  of  landscapes. 
But  nevertheless  he  was  a  clever  and  spirited  master,  with 
great  facility  of  hand  and  considerable  natural  powers  of 
observation. 

The  e.irliest  date  on  his  pictUTes  is  1674,  when  ht  executed  the 
.Stag-Hunt  in  the  Musouui  of  Berlin,  and  the  Fight  with  Kobbors 
ill  the  Lichtenstein  collection  at  Vicuna.  A  Skirmish  «t  Fleunis 
(1690)  in  the  Bnisicls  gallery  seems  but  the  precursor  of  larger  an* 
more  powerful  works,  such  as  the  Siege. of  Namur  (1605)  in  tlie 
Bolveucre  at  Vienna,  where  'William  III.  is  seen  in  the  foreground 
accompanied  by  Wax  Emmanuel,  the  Bavarian  elector.  Three 
years  before,  Huchtenburg  had  had  sittings  from  Prince  Eugene 
(Hague  museum)  and  ■\Villiaui  III.  (Amsterdam  Trippenhuis). 
After  1696  he  regularly  served  as  court  painter  to  Prince  Eugene, 
and  we  have  at  Turin  (gallery)  a  series  of  eleven  canvases  all  of  the 
same  size  depicting  the  various  battles  of  thegreat  hero,  commenc- 
ing with  the  fight  of  Zeutha  against  the  Turks  in  1697,  and  con- 
cluding with  tiie  capture  of  Belgrade  in  1717.  Had  the  duke  of 
Marlborough  been  fond  of  art  he.  would  doubtless  have  possessed 
many  works  of  our  artist.  All  that  remains  at  Blenheim,  nowever, 
is  a  couple  of  sketches  of  battles,  which  were  probably  sent  to 
Churchill  by  his  great  contemporary.  The  pictures  of  Huchtenburg 
are  not  very  numerous  now  in  public  galleries.  There  is  one  in  the 
National  Gallery,  London,  anotner  at  the  Louvre.  But  Copenhagen 
has  four,  Dresden  six,  Gotha  two^  and  Ilunich  has  the  well-known 
composition  of  Tallart  taken  Prisoner  at  Blenheim  in  1704. 

HUDDERSFIELD,  a  municipal  and  parliamentary 
borough  and  market-town  of  England,  in  the  West  Eiding 
of  Yorkshire,  is  beautifully  situated  on  the  slope  of  a  hill 
in  the  valley  of  the  Colne,  a  tributary  Of  the  Calder,  15 
miles  south  of  Bradford,  and  16  J  south-west  of  Leeds.  It 
is  surrounded  by  a  network  of  railways,  and  is  connected 
with  the  extensive  canal  system  of  Lancashire  and  York- 
shire. The  town  is  built  principally  of  stone,  and  has 
undergone  within  late  years  very  extensive  improvements, 
in  regard  to  both  its  external  appearance  and  its  sanitary 
arrangements.  The  older  portions  of  the  town,  whore  the 
streets  were  mean-loolcing  and  narrow,  have  almost  dis- 
appeared, making  way  for  handsome,  spacious,  and  well- 
paved  thoroughfares,  whilst  many  of  the  business  premises 
possess  considerable  architectural  merit.  Among  the 
churches  deserving  special  mention  are  ■  St  Peter's,  the 
parish  church,  in  the  Perpendicular  style,  rebuilt  in  1837 
at  a  cost  of  £10,000,  possessing  chancel,  nave,  aisles, 
transept,  and  tower  with  peal  of  ten  bells;  Trinity 
Church,  erected  in  1819  at  a  cost'  of  £12,000,  in  the 
Pointed  style,  with  an  embattled  tower  at  the  west  end; 
St  Paul's,  built  by  the  parliamentary  commissioners 
ia  1831,  in  the  Early  English  style,  with  a  tower  sur- 
mounted by  a  light  spire ;  St  Thomas's,  in  the  Transition 
Early  English  style,  completed  in  1859  at  a  cost  of 
^10,000,  Of  the  numerous  Nonconformist  places  of 
worship,  Ramsden  Street  (Congregational),  Queen  Street 
aud  Buxton  Pioad  (Wesleyan),  and  Brunswick  Street  (Free 
Methodist)  chapels  are  remarkable  for  their  capacity,  whilst 
High  Street  (New  Connexion  Methodist),  New  North  Road 
(Baptist),  and  Highficld  and  Hillhouse  (Congregational) 
have  considerable  architectural  beauty.  The  principal 
other  buildings,  in  addition  to  the  many  fine  warehouses, 
are  the  Cloth-Hall,  erected  by  Sir  Thomas  Ramsden  in 
1768,  and  extended  in  1780,— a  circular  two-storied  brick 
building,  having  a  diameter  of  80  yards,  now  fallen 
almost  into  disuse ;  the  Armoury,  erected  as  a  riding- 
school,  but  now  the  headquarters  of  tlm  rifle  volunteers; 
and  also  used  for  concerts  and  large  public  hicelings  ;  the 
Victoria  Hall,  a  capacious  building  recently  erected  by  the 
Huddersfield  Temperance  Society  ;  the  Philost  pliical  Hall, 
ia  the  Gre;ian  style,  originally  used  for  lectures  and  public 


meetings,  afterwards  converted  into  'a  theatre,  und  burnt 
almost  to  the  ground  February  15, 1880;  the  Gymnasium 
Hall,  erected  in  1847,  capable  of  accommodating  1000 
persons,  and  transformed  into  public  baths  in  1870  -  the 
Infirmary,  erected  in  1831,  a  large  and  elegant  stone  t  Jifice 
of  the  Doric  order  with  wings  and  a  portico,  the  latter 
supported  by  four  fluted  columns,  a  large  ward  and  medi 
cated  baths  being  added  later;  the  General  Railway  Station, 
in  the  Grecian  style,  erected  in  1848,  having  in  front  a 
handsome  statue  of  Sir  Robert  Peel ;  the  Huddersfield 
College,  in  the  Baronial  style,  established  in  1838  for  sons 
of  gentlemen  and  tradesmen  ;  the  Collegiate  School,  in  the 
Gothic  style,  erected  in  1839  ;  the  Huddersfield  Club ;  the 
Borough  Club  ;  the  Masonic  Hall  (1838) ;  the  Corporation 
offices,  in  the  Classic  style  (1877) ;  the  Town-Hall,  also  in 
the  Classic  style,  but  much  richer  0880);  the  Guardians' 
offices  (1880) ;  the  Ramsden  Estate  buildings,  a  handsome 
and  extensive  block  of  the  mixed  Italian  order ;  the 
Chamber  of  Commerce  ;  and  a  remarkably  fine  new  market- 
hall,  in  the  Gothic  style,  with  a  clock-tower  and  spire  106 
feet  in' height,   founded  in  1878,  and  opened  in  1880. 


Plan  of  Tluddersfield. 
The  cost  of  the  building  was  £28,000,  and  the  sum  paid 
by  the  corporation  to  Sir  J.  W.  Ramsden,  Bart.,  for  the. 
market-rights  and  site,  was  £25,790,  in  addition  to 
£15,273  for  the  site  and  rights  of  the  cattle-market.  A 
public  cemetery,  oflf  New  North  Road,  the  property  of  th4 
corporation,  with  mortuary  chapels  for  Churchmen  and 
Nonconformists,  was  completed  in  1 865  ;  and  the  cemetery 
at  Almondbury  was  taken  over  by  the  corporation  in  1868. 
The  extensive  gas-works  are  the  property  of  the  corporation, 
as  are  also  the  water-works,  which  afford  an  ample  supply 
of  excellent  water,  the  reservoirs  being  capable  of  storing 
900,000,000  gallons.  The  cost  has  beai  over  £750,000, 
A  public  park  of  21  acre.-",  called  the  Beaumont  Park,  is  the 
gift  of  Jlr  H.  F.  Pcaumoht;  the  first  sod  was  cut  on  May 
29,  18^0.  There  urc  fourteen  handsome  board  RchooLs, 
ere<;tcil  at  u  co-it  of  about  £120,000,  twenty-one  national 
schools,  and  one  Reman  Catholic  school.  The  principal 
public  siTicticB  are  the  niecli.anics'  institution,  the  building 
for  which,  a  large  cililioe  in  the  Italian  st)Ie,  was  opened  in 
18C1,  and  tho  niprhai.irs'  instiluttj  at  Lindley  ainl  Loct 
wood,  o.neh  i).issiRsinj  li.indsoni"  Iniildings.  Ihiddei.-sfieW 
is  a  place  of  con.^id^ruMe  antiquity,  being  Uicntioned  iu 
IDomeiidny,  nnd  i.s  suppo-'jcd  by  sonic  to  derive  its  uaninroqj 
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Oder  or  IludarJ,  a  Sisoii  cliief ;  but  its  importance  dates 
from  the  establiaUment  of  the  woollen  manufacture  within 
the  last  century.  It  is  the  principal  seat  of  the  fancy 
wuoUcn  trade  in  England  ;  and  it  exceeds  every  other  place 
in  the  variety  of  its  manufacture  of  this  class  of  textile 
fabrics,  which  includes  dooskias,  angolas,  tweeda,  worsted 
coatings  and  trouserings,  Ulster  cloths,  mohairs,  cashmeres, 
sealskins,  fancy  dress  skirting,  kerseys,  woollen  cords, 
quillings,  a  few  broad  cloths,  and  a  large  number  of  union 
materials.  It  also  possesses  silk  and  cotton  spinning  mills, 
iron  foundries,  engineering  works  for  steam-engines,  steam- 
engine  boilers,  and  the  machinery  used  in  the  various 
manufactures,  chemical  works,  dye-houses,  lead-piping  and 
t>anitary  tube  manuf'jetories,  and  three  organ  factories. 
Qandloom  weaving  is  carried  on  in  the  surrounding  vil- 
lages, but  to  a  much  less  extent  than  formerly.  A  market 
for  woollen  goods  is  held  weekly.  Coal  is  abundant  in 
the  vicinity.  There  is  a  sulphurous  spa  in  the  Lockwood 
ward,  with  warm,  cold,  vapour,  and  shower  baths.  At 
Almondbury,  2  miles  distant  from  the  centre  of  the  town, 
there  was  at  one  time  a  Saxon  fortress,  and  by  some  writers 
tlie  Roman  station  CaJtibodunum,  mentioned  by  Antoaine, 
is  believed  to  have  been  situated  there  ;  recent  excavations, 
however,  have  proved  almost  conclusively  that  at  Slack, 
just  outride  tba  opposite  boundary  of  the  borough,  was  tho 
real  Camhodunum.  Kirklees  park,  3  miles  from  Hudders- 
field,  is  popularly  supposed  to  have  been  the  burial-place 
of  Robin  Hood.  Since  1832  HuddersCeld  has  returned 
ona  member  to  parliament,  and  it  became  a  municipal 
borough  in  18G8,  with  12  wards,  and  a  town  council  of 
66  members  The  area  of  the  town  was  greatly  increased 
at  the  tim'e  of  its  incorporatioiu  Tho  area  of  the  par- 
tiamentary  borough  is  10,993  acres,  and  that  of  the 
municipal  borough  10,498  acres.  The  population  of  tho 
parliamentary  borough  in  18G1  was  34,877;  and  in  1871, 
owing  chiefly  to  the  increased  area,  it  was  74,356.  The 
population  of  tho  municipal  borough  in  1880  was  estimated 
It  81,780. 

HUDSON,  a  city  of  the  United  States  of  America, 
capital  of  Columbia  county.  Now  York,  is  situated  on  the 
left  bank  of  tho  Hudson  river  at  the  head  of  navigation, 
on  J  on  the  Hudson  and  Boston  and  Hudson  River  Railways, 
114  miles  north  of  New  York  city.  It  stands  on  the  ridge 
9f  a  picturesque  elevation  called  Prospect  Hill,  which  after 
rising  abruptly  60  feet  from  the  river,  slopes  gradually  to 
an  elevation  of  500  feet,  Tho  high  river  bank  projects 
into  the  river  in  the  form  of  a  bold  promontory,  affording 
&  delightful  promenade,  and  having  On  either  side  a  fine 
bay  with  depth  of  water  sufficient  for  the  largest  ships. 
The  wharves  are  situated  at  the  foot  of  the  promontory 
md  along  the  margin  of  these  bays.  The  city  is  for  the 
•nost  part  regularly  built,  with  streets  crossing  each  other 
■it  right  angles,  and  a  public  square  situated  immediately 
above  tho  wharves.  Works  to  supply  the  city  with  water 
have  lately  be?n  constructed  at  a  cost  of  250,000  dollars. 
The  principal  buildings  are  the  court-house,  constructed  of 
marble  and  limestone  and  surmounted  by  a  dome,  the  city 
hall  and  post-office,  and  the  academy.  The  city  is  also  well 
eapplied  with  other  schools,  and  possesses  three  public 
libraries.  Hudson  at  one  time  vied  as  a  trading  port  with 
New  York,  and,  althongh  both  its  West  India  trade  and  its 
whale  fishing  have  now  been  abandoned,  it  still  carries  on 
an  important  river  trade,  and  has  regular  steam  communi- 
cation with  New  York  and  Albany.  It  also  possesses  large 
iron  smelting  works,  a  stove-foundiy,  a  tannery,  a  flour-mUl, 
breweries,  iron-foundries,  and  factories  for  pianos,  carriages, 
paper,  car  wheels,  and  steam  fire-engines,  *Hudson  was 
settled  in  1784,  beiug  then  known  as  Claverack  Landing. 
It  became  a  city  in  1785.  Tho  popolation,  which  in  1870 
vos  8615,  was  8669   >n  1830. 


HLT)SON  R1\'KR,  or  Xokth  Kmrit.  one  of  the 
krgest  and  noblest  rivers  of  the  United  States,  and  the 
principal  river  of  the  State  of  New  York,  is  formed  by 
the  confluence  of  two  small  streams  which  rise  in  the 
Adirondack  mountains  in  Esses  comity.  Aboot  the 
middle  of  Warren  county  the  river  is  joined  by  another 
of  nearly  equal  size,  tho  Schroon,  w  hich  also  has  its  rise 
in  Essex  connty.  After  receiving  the  Sacondaga  river 
10  miles  further  eouth,  the  Hudson  flows  irregularly  in 
an  easterly  direction  to  Sandy  Hill,  after  which  it  kcejjs 
a  very  straight  course  almost  due  south  until  it  falls  into 
New  York  Bay.  At  Troy  it  receives  the  Mohawk,  whose 
volume  of  water  is  greater  than  its  own,  and  at  Kingston 
tho  WoUkill,  but  its  other  tributaries,  though  numerous,  are 
unimportant.  Its  total  length  is  about  300  miles,  and  the 
length  of  .its  course  from  Sandy  Hill  1 90  miles.  At  Qlen** 
Falls,  near  Sandy  Hill,  it  makes  a  precipitoun  descent 
of  50  feet,  whence  there  are  various  rapids  of  different 
velocities  until  it  reaches  Troy.  It  is  tidal  nearly  np  to 
Troy,  and  the  fall  from  Albany,  6  miles  below  Troy,  to  the 
mouth  of  the  river,  a  distance  of  145  miles,  is  only  5  feet 
By  means  of  a  lock  and  dam  it  is  navigable  to  Waterfoitl, 
a  short  distance  above  Troy,  but  largo  steamers  do  not  pro- 
ceed further  up  than  Hudson,  29  miles  below  Albany,  mid 
116  from  the  mouth  of  the  river.  A  short  distance  below 
Albany  the  navigation  ha.i  been  obstructed  by  shifting 
sands,  the  point  at  which  the  difficulties  are  most  formid- 
able being  the  "  o\  erslaugh  "  at  Castleton,  but  extensive 
operations  Lave  been  for  some  time  carried  on  iu  order  tc 
effect  a  permanent  remedy  for  the  obstructions.  The 
breadth  of  the  river  at  Albany  is  about  300  yards,  and 
theince  to'  Haversti'a\7,  distant  34  miles  from  New  York, 
it  varies  from  300  yards  to  900  yards.  From  Ilaverstraw 
to  Pierniont  it  expands  into  Tappan  Bay,  with  a  length 
of  12  miles  and  a  breadth  of  from  4  to  6,  after  which  it 
narrows  to  a  breadth  of  between  1  and  2  miles,  The 
scenery  of  the  river  is  for  the  most  part  varied  and  beauti- 
ful, generally  picturesque,  and  in  many  places  in  the  highest 
degree  striking  and  magnificent-  In  the  upper  part  the 
views  though  not  tame  are  a  little  mouotonoits,  the  gently 
sloping  hills,  nith  the  Variegated  colours  of  wood  and 
cultivated  land  and  tho  occasional  occurrence  of  a  town  or 
village,  repeating  one  another  without  any  marked  fcatnre 
to  break  their  regularity.  Eelow  Troy,  for  a  considerable 
distance,  the  number  of  islands  renders  much  care  in  navi- 
gation necessary.  Tliirty  miles  from  Troy  noble  viewg 
begin  to  be  obtained  of  the  Catskill  mountains,  towering  np 
on  the  west  bank,  the  nearest  eminence  at  the  distance 
of  about  7  miles.  Forty-six  miles  below  Catskill  is  the 
large  and  flourishing  city  of  Poughkeepsie,  and  14  miles 
further  down  the  prosperous  city  of  Newburgb,  a  short 
distance  below  whicli,  at  the  favourite  summer  resort  of 
Cornwall  Landing,  the  river  enters  the  lligblandd;  passing 
between  a  series  of  hills  whose  frequently  precipitous  eidee 
rise  often  abruptly  from  the  water's  edge.  The  views  in 
thispart  of  the  river  are  of  a  character  iu  some  respects 
unparalleled,  and  at  several  points  they  have  an  impres* 
siveness  and  surprising  grandeur  rarely  equalled.  The 
distance  through  which  the  river  traverses  this  mountaic 
scenery  is  about  16  miles,  and  about  10  niiler*  after  it  ix 
enl^ered  V/est  Point  is  reached,  a  favourite  landing  place 
of  tourists,  the  seat  of  the  United  States  military  academy, 
and  historically  interesting  on  account  of  Fort  Putnam,  now 
in  ruins,  built  during  the  war  of  Amerirsn  independence, 
at  which  time  a  chain  was  stretclicd  acrr<«4  the  river  to 
prevent  the  passage  of  British  sliipn.  After  passing  the 
pretty  town  of  Peekskill  the  river  widens  into  Haverstraw 
Bay,  at  the  extremity  of  which  >8  the  beaokud  of  Cruton 
Point.  Below  is  the  wider  expanse  of  Tappan  Bay,  upon 
which  stands  Tarryiown,  famous  both  historically  and  from 
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its  connexion  with  WasLington  Irving,  wliose  cottage  of 
Sunnyoid"  is  in  the  vicinity.  At  Picrmont,  where  the  bay 
ends,  the  range  named  the  Palisades  rises  picturesquely 
from  the  water  to  tlie  height  of  between  300  and  500  feet, 
extending  along  the  west  bank  for  about  20  miles,  the 
left  bank  being  level  and  dotted  with  hamlets  and  villas: 
At  the  mouth  of  the  river  on  the  west  bank  are  Hoboken 
and  Jersey  city,  and  on  the  east  bank  New  York  city. 

By  the  Erie  canal  the  river  is  connected  with  Lake  Erie, 
by  the  Champlain  canal  with  Lake  Champlain,  and  by  the 
Delaware  canal  with  the  Delaware  river ;  and  its  commer- 
cial importance  as  a  means  of  traffic  is  not  excelled  by 
that  of  any  other  rivei  in  the  world.  It  was  ou  the  Hudson 
that  Fulton,  the  inventor  of  steam  navigation,  made  his 
Grst  successful  experiment.  The  Hudson  River  Railway 
Skirts  the  east  bank  of  the  river  from  New  York  to  Troy, 
whence  it  bends  eastward  on  its  way  to  Lake  Champlain. 
On  the  west  bank  a  railway  runs  from  Jersey  city  to 
Albany,  and  branch  lines  from  various  centres  touch  both 
banks  at  several  points.  The  Hudson  has  some  valuable 
fisheries,  the  prineii)al  fish  being  bass,  shad,  and  sturgeon. 
The  attempts  to  stock  it  witli  salmon  have  not  beeu  very 
Buccessful.  Though  Verrazzani  in  152't  proceeded  up  the 
river  Hudson  a  short  distance  in  a  boat,  the  first  to  demon- 
strate its  extent  and  importance  was  Henry  Hudson,  from 
whom  it  derives  its  name.  He  sailed  above  the  mouth  of 
the  Mohawk  in  September  1609. 

HUDSON,  George  (1800-1871),  the  "railway  king," 
was  born  in  York  in  1800,  was  a  successful  linen  draper 
ia  that  city,  and  subsequently  became  the  leading  repre- 
sentative of  the  railway  mania  of  1845-46,  Elected  chair- 
man of  the  North  Midland  Company,  ho  was  for  three 
years  the  ruling  spirit  of  speculation  and  as  the  arbiter 
of  capital  held  the  key  of  untold  treasures.  All  classes 
delighted  to  honour  him,  and,  as  if  a  colossal  fortune  were 
sn  iusuffieient  reward  for  his  public  services,  the  richest 
men  in  England  presented  him  with  a  tribute  of  .£20,000. 
Deputy-lieutenant  for  Durham,  and  thrice  lord  mayor  of 
York,  he  was  returned  in  the  Conservative  interest  for 
Sunderland  in  1845,  the  event  being  judged  of  such  public 
interest  that  the  news  was  conveyed  to  London  by  a  special 
train,  which  travelled  part  of  the  way  at  the  rate  of  75 
miles  an  hour.  Full  of  rewards  and  honours,  he  was 
Buddeuly  ruined  by  the  disclosure  of  the  Eastern  Railway 
frauds.  Sunderland  clung  to  her  generous  representative 
till  1859,  but  on  the  bursting  of  the  bubble  he  had  lost 
influence  and  fortune  at  a  single  stroke.  His  later  life  was 
cliielly  spent  on  the  Continent,  where  he  benefited  little 
by  a  display  of  unabated  energy  and  enterprise.  Some 
friends  gave  him  a  small  annuity  a  short  time  before  his 
death,  which  took  place  in  London,  14th  December  1871. 
His  name  has  long  been  used  to  point  the  moral  of  vaunt- 
ing ambition  and  unstable  fort-jne.  The  "  big  swollen 
gambler,"  as  Carlyle  calls  him  in  one  of  the  Latter  Day 
Pamphlets;  was  savagely  and  excessively  reprobated  by  the 
world  which  had  blindly  believed  in  liis  golden  prophecies. 
He  certainly  ruined  scrip-holders,  and  disturbed  the  great 
centres  of  industry ;  but  he  had  an  honest  faith  in  his  own 
schemes,  and,  while  he  beggared  himself  in  their  promotion, 
he  succeeded  in  overcoming  the  powerful  landed  interest 
which  delayed  the  adoption  of  railways  in  England  long 
after  the  date  of  their  regular  introduction  into  America. 

HUDSON,  Henky,  a  distiuguished  English  navigator, 
of  whose  personal  history  before  April  19,  1607,  or  after 
June  21,  1611,  absolutely  nothing  is  known,  and  whose 
well-earned  fame  rests  entirely  on  four  voyages  which  were 
all  unsuccessful  as  regarded  their  immediate  object,  the  dis- 
covery of  a  commercial  passage  to  China  other  and  shorter 
than  that  by  the  Cape  of  Good  Hope.  The  first  of  those, 
in  quest  of  new  trade  and  the  pa|sage  to  China  by  the 


Noith  Pole,  was  maue  for  the  iluscovy  Company,  witli  ton 
men  and  a  boy,  in  the  little  "  Hopewell ''  of  60i  tons  that 
had  so  successfully  braved  the  dangers  ot  Frobisher's  lust 
voyage  twenty-nine  years  before.  Sailing  fiom  the  Thames 
on  April  19,  1607,  Hudson  first  coasted  the  cast  side  of 
Greenland,  and  thence  hugging  the  Arctic  ice-barrier,  pro- 
ceeded to  the  "  north-eas'  of  Newland  "  to  mar  82°  N.  lat. 
He  then  turned  back  to  'beck,  according  to  his  chart,  the 
passage  round  the  north  of  Greenland  iuto  Davis  Straits  to 
make  trial  of  Lumley's  Inlet,  or  "  the  furious  overfall '";  but, 
having  traced  the  ite-barrier  from  78i°  to  80°,  he  on  July 
27  became  convinced  that  by  this  way  there  is  no  passage, 
and  on  August  15  he  returned  to  the  Thames.  Jlolineux's 
chart,  published  by  Hakluyt  about  1600,  was  Hudson's 
blind  guide  in  this  voyage,  and  the  polar  map  of  1611  by 
Pontanus  illustrates  well  what  lie  attempted,  and  the  valu- 
able results  both  negative  and  positive  which  he  reached. 
He  investigated  the  trade  prospects  at  Cherrie  Island,  and 
recommended  his  patrons  to  seek  higher  game  in  Newland  ; 
hence  he  may  be  called  the  father  of  the  English  whale- 
fisherie?  at  Spitzbergen. 

Next  year  Hudson  was  a  second  time  sent  by  the  Muscovy 
Company  "  to  open  the  passage  to  China  by  the  north-east 
between  Newland  and  Nova  Zcmla ;  "  this  voyage  lasted 
from  April  22  to  August  26,  1608.  From  June  12  to  June 
£9,  ho  raked  the  Barrentz  Sea  between  75°  30'  N.W.  and 
71°  15'  S.E  on  the  Goose  coast  of  Nova  Zemla,  meeting 
with  much  ice  and  no  great  encouragement  for  trade,  ami 
deleting  AVilloughby  Island  from  his  chart.  On  July  C, 
"  voide  of  hope  of  a  north-tast  passage  (exceiit  by  the  Way- 
gats,  for  which  I  was  not  fitted  to  try  or  prove),  I  therefore 
resolved  to  use  all  means  I  could  to  sayle  to  the  north-west" 
(still  harping  on  Lumley's  Inlet  and  "  the  furious  overfall"). 
'The  failure  of  this  second  attempt  satisfied  the  Muscovy 
Company,  which  thenceforward  directed  all  its  energies  to 
the  profitable  Spitzbergen  trade. 

In  the  Autumn  of  1608  Hudson  "had  a  call"  to 
Amsterdam,  where  he  saw  Plancius,  who  gave  him  Way- 
mouth's  journals,  and  Houdius,  who  supplied  him  with 
translations  of  certain  Dutch  papers.  After  some  vacillating 
negotiations  he  finally  undertook  for  the  Dutch  East  India 
Company  his  important  third  voyage  to  find  the  passage  to 
China  "  by  the  east  or  the  west."  With  a  mixed  crew  of 
eighteen  or  twenty  men  heleft  theTexclin  the  "Half-Jfoou" 
on  April  5,  and  by  May  5  was  in  rhe  Barrentz  Sea,  and  soon 
afterwards  among  the  ice  near  Costin  Sareh  in  Nova  Zemla, 
where  he  had  been  the  year  before.  Some  of  his  men 
becoming  disheartened  and  mutinous  (it  is  now  supposed 
that  lie  had  arrived  two  or  three  months  too  earlj'),  he  soor 
lost  hope  of  efl'ecting  anything  by  that  route,  and  submitted 
to  his  men,  as  alternative  proposals,  either  to  go  to  Lumley's 
Inlet  and  follow  up  Waymouth's  light,  or  to  make  for  North 
Virginia  and  seek  the  passage  in  about  40°  lat.,  according 
to  the  letter  and  map  sent  him  by  his  friend  Cai)tain  Johr 
Smith.  The  latter  plan  was  adopted,  and  on  May  14 
Hudson  set  his  face  towards  the  Chesapeake  and  China. 
He  touched  at  Stromo  for  water,  and  on  June  15  oflf  New- 
foundland in  about  48°  lat.  the  "Half-Moon"  "spent 
overboord  her  foremast."  This  accident  compelled  him  to 
put  into  Sagadahoc  (44°  1'  lat.),  where  on  July  18  a  mast 
was  pi-ocured,  some  communication  with  the  Indians  was 
liad,  and  an  unnecessary  battle  fought,  in  which  the  ship's 
two  "  stone  murderers"  were  employed.  Sailing  again  on 
July  25,  he  was  off  Cape  Cod  on  August  6,  and  on  the  9th 
(38°  39'  lat.)  "went  with  low  sail  because  we  were  in  an 
unknown  sea."  On  August  18  they  made  Smith's  Islands, 
6  or  7  miles  north  of  the  entrance  to  the  Chesapeake.  On 
August  28,  beginning  the  survey  where  Smith  left  off  at 
37°  36'  according  to  his  map,  he  coasted  north  to  Sandy 
Hook,  passing  the  "  overfall  "  of  the  Delaware  with  scarcely 
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any  notice,  probably  because  a  woitern  inlet  there  would 
Live  taken  him  in  amid  Smith's  surveya.  On  Septtmber 
3,  in  40°  30',  ho  entered  the  fine  bay  now  known  by  the 
name  of  New  York.  After  having  gone  100  miles  up  what 
ij  uow  the  Hudson  river,  treating  with  the  Indians,  survey- 
ing the  country,  and  trying  the  stream  above  tidewater,  ho 
became  satisfied  that  tins  course  did  not  lead  to  the  South 
S;!  or  China,  a  conclusion  in  harmony  with  that  of  Cham- 
plain,  who  the  samo  summer  had  been  making  hia  way  south 
through  Lake  Ohamplaiu  and  Lako  St  Sacrement  to  the 
South  Sea.  The  two  explorers  by  opposite  routes  approached 
within  20  leagues  of  each  other.  On  October  4  the  "  Half- 
Moon  "  weighed  for  the  Texel,  and  on  November  7  put  in  to 
Dartmouth,  where  she  was  seized  by  the  English  Govern- 
ment and  the  crew  detained.  The  voyage  bad  fallen  short  of 
Hudson's  expectations,  but  it  served  many  purposes  perhaps 
as  important  to  the  world.  Among  other  results  it  exploded 
Hakluyt's  myth,  which  from  the  publication  of  Lok's  map 
in  1582  to  the  3d  charter  of  Virginia  in  May  1G09  he  had 
lost  no  opportunity  of  promulgating,  that  near  iO"  lat.  there 
was  a  narrow  isthmus,  formed  by  the  sea  of  Verrazano,  like 
l>)iat  of  Tehuaiitopec  or  Panama. 

Hudson's  three  failures  served  only  to  increase  men's 
confidence  in  the  existence  of  a  passage  by  the  north-west, 
for  the  discovery  of  which  a  new  and  strong  joint-stock 
company  was  occordiugly  formed.  The  command  was 
given  to  Hudson,  who  on  April  10,  1610,  sailed  in  the 
"  Discoverio  "  of  70  tons,  the  ship  that  took  Waymouth  in 
1C02  in  the  same  direction.  How  he  penetrated  through 
the  long  straits,  discovered  the  great  b?y  that  bears  his 
name,  at  once  his  monument  and  his  grave,  how  he  and 
his  men  wintered  in  its  southern  extremity,  how  in  coming 
north  in  the  next  summer,  near  the  cast  coast,  half  way 
back  to  the  straits,  he,  his  son,  and  seven  of  his  men,  in  a 
mutiny,  were  put  into  a  shallop  and  cut  adrift  on  Mid- 
summer day  1611,  is  told  in  many  books.  The  ringleaders 
and  half  the  crew  perished  miserably,  but  the  "  Discoverie  " 
was  finally  brouglit  homo  to  London.  No  more  tidings 
were  received  of  Hudson,  but  no  one  doubted  the  complete 
success  of  his  voyage.  A  grander  company  was  incorporated 
in  1612,  under  Prince  Henry,  to  complete  the  exploration  of 
the  passage,  and  to  find  the  lost  discoverer  and  his  com- 
panions. Sir  Thomas  Butler  was  the  commander  in  1612, 
and  the  "  Discoverie  "  was  again  the  chosen  ship.  In  1613 
the  voyage  was  rciioated  by  Gibbons,  and  once  more  in 
1614  by  Baffin  ;  and  the  bay  was  thoroughly  explored  with 
the  results  which  have  long  been  universally  familiar. 

See  Henry  Budson,  the  Xaiigator  (Hakluyt  Society,  1860) 

HUDSON'S  BAY  COMPANY  is  a  joint-stock  associa- 
tion formed  for  the  purpose  of  importing  into  Great  Britain 
the  furs  and  skins  wliich  it  obtains,  chiefly  by  barter,  from 
the  Indians  of  British  North  America.  The  trading  forts 
of  the  company  are  dotted  over  the  immense  region  (ex- 
cluding Canada  Proper  and  Alaska)  which  is  bounded  E, 
and  W.  by  the  Atlantic  and  Pacific  Oceans,  and  N.  and 
S.  by  the  Arctic  Ocean  and  the  United  States.  From 
these  forts  the  furs  are  despatched  by  boat  or  canoe  to  York 
Fort  on  Hudson's  Bay,  whence  they  are  shipped  to  England 
to  be  sold  by  auction. 

In  '.lie  year  1670  Charlfi  II.  granted  a  charter  to  Princo  Rupct  and 
seventeen  other  noblemen  and  gentlemen,  incorporating  tliem  as  the 
"  Govrnor  and  Company  of  Adventurers  of  En;;land  trading  into 
Hudson's  Bay,"  and  securing  to  them  "  the  sole  trade  and  com- 
uierco  of  all  those  8oa^  straiu,  bays,  rivers,  lakes,  creeks,  and 
Bounds,  in  whatsoever  latitude  they  shall  be,  that  lie  within  the 
entrance  of  the  straits  commonly  called  Hudson's  Straits,  together 
\yith  all  the  lands  and  territories  upon  the  conntries,  coasts,  and 
confines  of  the  neos,  bays,  &c.,  aforesaid,  that  are  not  already  actually 
IKissossed  by  or  granted  to  any  of  our  subjects,  or  possessed  by  the 
subjects  of  any  other  C'hriati.'n  prince  or  sute."  Besides  the  com- 
jilete  lopUhip  and  entire  le"i«Iativc,  judicial,  and  executive  power 
within  these  vague  limits  (which  the  company  finally  agreed  to 


accept  as  meaning  all  lands  watered  by  sti-conia  flowing  into  Hud- 
son's Bay),  the  corporation  received  also  the  right  to  "  the  «holo 
and  entire  traJo  and  trallio  to  and  from  all  havens,  bays,  citeks. 
rivers,  lakes,  an-i  seas  into  which  they  shall  lind  entruuco  orpassago 
by  water  or  land  out  of  the  territoiios,  lijnits,  or  places  aforesaid." 
The  first  settlements  in  the  country  thus  granted,  which  was  to  be 
known  as  Rupert's  Land,  were  made  on  James's  Bay  and  at  Cliuich- 
hill  and  Hayes  rivers  ;  but  it  was  long  before  there  was  any  ad- 
vance into  the  interior,  for  in  1749,  when  an  unsuccessful  attempt 
was  made  in  parliament  to  deprive  the  company  of  its  eliarttr  on 
the  plea  of  "  non-user,"  it  had  only  some  lour  or  five  forts  on  the 
coast,  with  about  120  regular  employes.  Although  the  commercial 
success  of  the  enterprise  was  from  the  first  immense,  great  losses, 
amounting  before  1700  to  £216,514,  were  inflicted  on  tne  company 
by  the  French,  who  sent  scver.il  military  expeditions  against  the 
forts.  After  tho  cession  of  Canada  to  Great  Britain  in  1763,  num- 
bers of  fiirtraders  spread  over  that  country,  and  into  tho  north- 
western parts  of  tho  contijjent,  and  began  even  to  encroach  on  the 
Hudson's  Bay  Company's  territories.  These  individual  speculators 
finally  combined  into  the  North- West  Fur  Company  of  Montreal, 
of  which  Washington  Irving  has  given  an  interesting  description 
in  his  Asloria.  The  fierce  competition  which  at  once  sprang  up 
between  the  companies  was  marked  by  features  which  sufficiently 
demonstrate  the  advantages  of  a  monopoly  in  commercial  dealings 
with  savages,  even  altljough  it  is  the  manifest  interest  of  the  mono- 
polists to  retard  the  advance  of  civilization  towards  their  hunting 
grounds.  The  Indians  were  demoralized,  body  and  soul,  by  the 
abundance  of  ardent  spirits  with  which  the  rival  traders  sought  to 
attract  them  to  themselves  ;  the  supply  of  furs  threatened  soon  to 
be  exhausted  by  the  indiscriminate  slaughter,  even  during  the 
breeding  season,  of  both  male  and  female  animals  ;  the  worst  pas- 
sions of  both  whites  and  Indians  were  inflamed  to  their  fiercest,  and 
costly  destruction  of  human  lile  and  property  was  the  result  (see 
Kf.d  Rivek  Settleme.st).  At  lost,  in  1821,  the  companies,  mutu- 
ally exhausted,  amalgamated,  obtaining  a  lieenoe  .to  hold  for  21 
years  the  monopoly  of  trade  in  the  vast  regions  lying  to  the  west 
and  north-west  of  tho  older  company's  grant,  lu  1838  Hudson's 
Bay  Company  acquired  the  sole  rights  for  itself,  ond  obtained  o  new 
licence,  also  for  21  yeors.  On  the  expiry  of  this,  it  was  not  renewed, 
and  since  1850  the  district  has  been  open  to  nil,  the  Hudson's  Bay 
Company  having  no  special  advautoges  beyond  its  tried  and  splendid 
organization,  'fho  licences  to  trade  did  not  of  course  aflcct  the 
original  possessions  of  the  company.  These  it  retained  till  1869, 
when  they  were  transferred  to  the  British  Gpvernment  for  .£300, 000; 
in  1870  tney  were  incorporated  with  the  Dominion  of  Canada.  The 
company,  which  now  trades  entirely  as  a  private  corporation,  still 
retains  one-twentieth  of  the  entire  giant,  together  with  valuable 
blocks  of  land  round  the  various  forts  ;  and  these  possessions  will 
doubtless,  as  the  country  becomes  opened  up  and  colonized,  yield  a 
considerable  revenue  at  some  future  time. 

For  fuilher  Information  see  the  Rrport  of  Itie  ScJcct  Parllamcnt/iry  Commiltce 
In  1857;  The  J/udsoti's  Batf  Territories  and  Vaticpurer't  Utand.  by  R.  II.  ilartln. 
1S49;  An  Ejainination  of  the  Charter  and  J'roeeedings  p/  the  Uadion's  Bap  Com- 
panv,  (tc,  by  J.  E.  Fitzgerald,  IW9;  Aotel  of  a  Tvtnl^-fire  Years  Serrice  in  th« 
Uudion's  Bay  Territory,  by  J.  Iklarlcan.  2  toIs.  .  1SI9 ,  Tl,e  Oreat  Lone  Land,  1872, 
and  Ttte  Wild  Xorth  Land,  1873,  both  by  Captain  W.  F.  Ilnllcr. 

HUE,  or  HuE-Foo  (variously  called  Qcano-duk,  Phu- 
THUA-THIEN,  and  San  Hufi),  the  capital  of  the  kingdom  of 
Anam,  is  situated  in  a  province  of  its  own  name,  on  the  left 
bank  of  the  Tru6ng-Tien  or  Hui5  river,  which  falls  into  the 
Chinese  Sea  about  8  miles  further  down  in  16°  34'  28"  N. 
lat.  and  107°  38'  39"  E.  long.  The  surrounding  country 
is  a  flat  alluvial  plain,  traversed  by  streams  and  canals,  and 
largely  occupied  by  extensive  rice-fields ;  to  the  south-west, 
at  a  distance  of  about  3  or  4  miles,  rise  the  Ai-van  hills,  of 
which  Hondun  has  a  height  of  1445  feet.  The  centre  of 
Hu(5  is  formed  by  tho  citadel,  which  was  built  in  the  reign 
of  Gialong  (d.  1820)  after  tho  plans  of  the  French  colonel 
Olivier.  It  is  7323  feet  square,  has  six  equal  bastions  oii 
each  side,  and  is  surrounded  by  ditches  about  120  feet  ia 
width,  but  not  more  than  5  or  6  feet  in  depth.  Within 
are  the  royal  residence,  the  houses  of  the  mini.sters,  the 
treasury,  the  arsenal,  the  barracks,  tiC, — the  royal  residence, 
or  Thanh  Noi,  having  a  special  encincture  of  its  own, 
measuring  about  2290  feet  each  way.  The  inner  town  or 
citadel  has  a  population  of  30,000,  inclusive  of  the  garrison, 
"and  there  are  nearly  as  many  in  the  suburbs  and  market- 
villages  within  a  radius  of  2i  miles.  The  suburb  of  Mang- 
Sa  {i,e.,  Fish  ^Iouth)at  the  north-east  corner  of  the  citadel 
is  the  centre  of  the  local  traflBc,  and  the  neighbouring  part 
of  the  river  serves  as  an  inner  harbour.  At  the  village 
Thanh  Phuoc,  about  2  miles  Wow  the  town,  are  the  winter 
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quarters  for  the  Anamcso  fleet,  and  in  its  vicinity  is  a  ship- 
building yard  and  docks.  On  the  landward  slope  of  tlie 
sand-duuo  which  lies  between  the  sea  and  the  lagoon  at  tho 
river  mouth  stretches  the  vilkge  of  Tliuan,  with  about  1400 
inhabitants,  and  serving  as  a  sort  of  port  to  the  capital. 
During  the  rainy  season,  October  to  January,  the  level  of 
tho  TruOng-Tien  rises  about  3  feet,  and  all  the  plain  is  kid 
under  water.  No  European  residents  are  permitted  at 
Hud,  except  the  members  of  the  French  legation,  who  have 
been  allowed  to  erect  consiilar  buildings  on  the  right  bank 
of  tho  river,  there  1180  feet  wide,  directly  opposite  the 
citadel. 

Sec  J.  rj)]j.  Gcogr.  Soc.,  1849  ;  M.  Dutreuil  de  Rliins,  "  Notico 
gcog.  sur  lr>  rivii.ro  de  Hue,"  ia  Bull.  Soc.  Gcogr.  de  Faris,  1878. 

HUELVA,  one  of  the  eight  provinces  into  which 
Andalucia  has  since  1833  been  divided,  is  bounded  on  the 
N.  by  Badajoz,  on  the  E.  by  Seville,  on  the  S.  and  S.W.  by 
the  Atlantic,  and  ou  the  W.  by  Portugal,  and  has  an  area  of 
•tl22  square  miles.  With  the  exception  of  its  south-east 
angle,  where  the  province  merges  into  the  flat  waste  lands 
known  as  Las  Marisraas  of  the  Guadalquivir,  Huelva 
presents  throughout  its  entire  extent  an  agreeably  varied 
surface,  being  traversed  in  a  south-westerly  direction  by 
the  western  spurs  of  tho  Sierra  Morena.  The  principal 
streams  are  the  Odiel  and  the  Tinto,  which  both  fall  into 
;h6  Atlantic  by  navigable  rias  or  estuaries ;  tho  Malagon, 
the  Chanza,  tho  Murtiga,  which  belong  to  the  Guadiana 
system,  and  the  Huelva,  belonging  to  that  of  the  Guadal- 
quivir, also  take  their  rise  in  this  province.  Iron  pyrites 
and  manganese  occur  in  the  Sierra  in  considerable  quantities; 
among  many  important  mines,  which  are  at  present  inactive, 
may  be  mentioned  L^unazo,  Carpio,  Lapilla,  San  Miguel, 
Monterubio,  Sotiel,  Corouada,  San  Telmo,  Cueva  de  la 
.Mora,  and  Toya.  Those  of  Eio  Tinto,  situated  to  the 
north-east  of  Valverde  del  Camino,  and  near  the  source  of 
the  river  Tinto,  are  ascertained  to  have  been  known  to  the 
Phoenicians  and  Romans.  They  are  at  present  wrought  by 
an  Anglo-German  company;  in  1876  the  output  amounted 
to  329,305  tons;  the  number  of  men  employed  approached 
5000.  The  mines  of  Tharsis  and  Calaiias,  and  of  Buitron 
and  Poderosa,  are  of  corresponding  importance.  Saline  and 
other  mineral  springs  are  also  of  frequent  occurrence  in  tho 
province.  The  soil  possesses  great  fertility,  and  produces 
excellent  pasturage;  among  the  exports  are  included,  besides 
corkwood  and  esparto,  oranges,  grapes,  figs,  oil,  and  wine. 
The  only  railways  at  present  in  the  province  are  those  con- 
structed for  mineral  traffic  between  Rio  Tinto  mines  and 
Huelva  (52  miles),  between  Tharsis  and  Huelva  (30  miles), 
i:ad  between  Buitron  and  Poderosa  and  San  Juan  del  Puerto 
at  the  head  of  the  Tinto  estuary  (41  miles);  but  a  lino 
frosi  Huelva  to  Seville  is  at  present  in  course  of  construc- 
tion. The  towns  of  chief  interest  and  importance  in  the 
province  are,  besides  Huelva  the  capital,  Ayamonte,  Aracena, 
Valverde,  La  Palma,  Niebla,  and  Moguer,  with  Palos  its 
harbour.     The  population  in  1877  was  210,641. 

HtJELVA,  the  capital  of  the  above  province,  is  situated 
on  the  western  shore  of  the  triangular  peninsula  formed  by 
tho  estuaries  of  the  Odiel  and  Tinto,  53  miles  west  by 
south  of  Seville.  Its  streets  are  wide  and  well  built,  and 
among  the  public  edifices  may  be  mentioned  two  parish 
churches,  an  Academia  Onubense,  two  hospitals,  and  a 
theatre.  Tho  town  has  a  considerable  coasting  trade  in 
the  produce  of  the  province,  and  there  is  a  limited  manu- 
facture of  esparto  floor  mattings  ;  others  of  tho  inhabitants 
find  employment  in  the  sardine,  tunny,  and  bonito  fisheries 
of  the  neighbourhood.  The  chief  source  of  the  growing 
prosperity  of  Huelva,  however,  is  in  connexion  with  the 
extensive  exportation  of  ore  from  the  Tharsis  and  Rio  Tinto 
laines.  The  total  quantity  of  pyrites  shipped  amounted  in 
1872  to  261,373  tons,  and  in   1676  had  risen  to  4'12,201 


tons  (value  £552,500).  The  exportation  of  manganese, 
however,  which  in  186S  amounted  to  41,000  tons,  did  not 
in  1S76  exceed  C972  tons  (value  X41,813);  7178  tons  oi 
precipitate  of  coi)pcr  were  valued  at  £279,956.  For  th? 
ac:;ommodation  of  the  Rio  Tinto  mineral  trafiBc  there  ia  a 
fine  pier  2682  feet  long,  65i  feet  wide,  and  431  feet  above 
tho  level  of  the  river  at  higli-watcr,  at  which  vessels  of 
2000  tons  can  be  moored  and  loaded  with  ease.  In  1870 
the  total  number  of  vessels  entering  the  port  was  1409, 
with  a  tonnage  of  278,594;  of  these  512  were  British, 
with  a  tonnage  of  237,610.  The  total  imports  amounted 
to  £315,856;  from  Great  Britain,  £149,939.  Total  ex- 
ports £918,506 i  to  Great  Britain,  £833.968.  Populatiou 
13,174  (1877). 

Huelva  ia  usually  identified  with  the  Onulia  ^Estuaria  of  Ptoloiny, 
the  Onoba  or  Oaaba  of  Strabo,  Jlcla,  and  t)ic  numismatists,  ilc- 
scribod  in  tlio  Antonitu:  Itinerary  as  situated  on  tlio  estuary  of  tlio 
river  LH>da,  on  tlio  road  from  the  mouth  of  tho  Anas  to  Au^usti 
Emerita.  There  still  e.\ibt  vcstifres  of  a  lionian  aqueduct,  which, 
liowcvcr,  arc  fast  di3aii]>eariiig.  The  town  is  alleged  to  have  been 
founded  by  the  Fhccuieiaus  ;  the  nanie  Wclba  or  AVuelba  i;i  due  to 
the  Moors. 

HUESCA,  one  of  the  three  provinces  into  which  the  old 
northern  Spanish  kingdom  of  Aragon  was  divided  in  1833, 
is  bounded  on  tho  N.  by  France,  E.  by  Lcrida,  S.  and 
S.W.  by  Saragobsa,  and  W.  and  J«.W.  by  Navarre.  Tho 
total  area  is  7530  square  miles.  The  surface  is'mountauious, 
especially  in  the  north,  which  is  occupied  by  the  lofty 
ofl'shoots  of  tho  Pyrenees,  which  there  reach  in  Monte 
Pcrdido  (Mont  Perdu)  the  height  of  11,430  feet.  The  chief 
river  is  the  Cinca ;  but  the  want  of  natural  streams  has  in 
some  measure  been  made  up  for  by  a  system  of  irrigation. 
Mineral  springs  are  numerous  throughout  the  province. 
The  climate  varies  much  according  to  tho  region;  in  tho 
north  cold  winds  from  the  snow-capped  Pyrenees  prevail, 
while  in  the  south  the  warm  summers  arc  often  unhealthy! 
from  the  humidity  of  the  atmo.ipherc.  The  leading  industry 
of  Huesca  is  agriculture,  although  only  a  limited  proportion 
of  the  soil  is  under  cultivation.  There  is  good  summci", 
pasturage  on  the  mountains,  where  cattle,  sheep,  and  swin* 
are  reared.  The  mountains  are  richly  clothed  with  forests 
of  pine,  beech,  oak,  and  fir,  and  the  southern  regions  produce 
abundant  crops  of  cereals,  vines,  mulberries,  and  numerous 
kinds  of  fruits  and  vegetables.  Tho  mineral  resources 
include  argentiferous  kad,  copper,  iron,  and  cobalt,  with 
limestone,  millstone,  gypsum,  granite,  and  slate.  Tho 
mining  industry  was  formerly  much  more  important,  but 
the  difficulties  of  transport  caused  by  the  absence  of  good 
roads  have  much  hindered  the  development  of  thl.s  anil 
other  resources  of  the  province  Huesca  exports  limber, 
cereals,  wine,  oil,  and  some  cattle,  and  imports  iron,  flax,  ancl 
colonial  and  foreign  goods.  The  manufactures,  which  arc 
unimportant,  include  brandy,  wine,  soap,  linen,  woolleiis, 
baize,  and  common  crockery.  The  population  iu  1877  was 
252,165. 

Huesca,  chief  town  of  tlie  above  province,  and  the 
seat  of  a  tiishop,  is  pleasantly  situated  on  an  eminence 
commanding  an  extensive  view  over  the  surrounding  fertile 
plain.  It  stands  near  the  right  bank  of  the  Isuela,  35  milc.^ 
north-east  of  Saragossa.  The  town  bears  many  traces  of  it« 
antiquity.  The  streets  in  tho  older  part  are  narrow  and 
crooked,  though  clean,  and  many  of  the  houses  witness  by 
their  size  and  style  to  the  former  magnificence,  and  by  their 
neglected  and  ruined  aspect  to  the  present  decay  of  the  place. 
The  newer  streets  are  wide,  and  the  houses  have  some  claims 
to  regularity.  There  arc  several  squares  and  plazas,  in  one  of 
which  rises  the  imposing  Gothic  cathedral,  begun  in  1400 
and  finished  in  1515, and  enriched  with  fine  carving.  In  the 
same  plaza  is  the  old  palace  of  the  kings  of  Aragon,  formerly 
given  up  for  the  use  of.  the  now  closed  Sertorio  (tho  univer- 
sity), 80  named  in  memory  of  a  school  for  the  sons  of  native 
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cliiofs,  founded  at  Huesca  by  Sertorius  in  77  b.c.  (Plut., 
Sert,  15).  Among  tho  other  prominent  buildings  are  tlio 
interesting  parish  churches  (San  Pedro,  San  Martin,  and 
San  Juan),  the  archiepiscopal  palace,  tho  town-house,  and 
various  benevolent  and  religious  houses.  Huesca  manufac- 
tures cloth,  pottery,  bricks,  and  leather.  Its  chief  trade  is 
m  exporting  fruit  and  cereals,  and  in  importing  linen,  cloth, 
silk,  hardware,  and  colonial  produce.  The  population  in 
1877  was  7760. 

Huesca  ia  a  very  ancient  town.  Strabo  (ili.  181,  where  some 
editors  read  Heosca)  desciibea  it  as  a  town  of  the  Ilcrgetea,  and  the 
•cene  of  Scrtorius's  death  ;  while  Plinv  places  the  Oscensea  in 
regio  Vadtania.  Plutarch  (loc.  eit.)  calls  it  a  large  citj'.  Julius 
Ctesar  names  it  Vtneedora ;  and  the  name  by  which  Augustus  knew 
it,  Urba  rictrix  Osca,  was  stamped  on  its  coins,  and  is  still  preserved 
on  its  arms.  It  fell  under  Saracen  rule  ;  but  in  1096  Pedro  I,  of 
Aragon  regained  it,  after  winning  the  decisive  battle  of  Alcoraz,  as 
the  termination  of  the  two  years'  siege. 

HUESCAR,  chief  town  of  a  judicial  district  in  tlie- 
Spanish  province  of  Almeria,  is  situated  in  a  plain,  sui^ 
rounded  by  mountains  on  three  sides,  about  91  miles  nort'.- 
east  of  Granada.  The  town  occupies  a  large  area  in  pro- 
portion to  the  number  of  its  houses,  and  although  the  older 
streets  are  narrow  and  tortuous,  the  newer  quarters  have 
wide  and  regular  streets.  Among  the  chief  buildings  are 
the  court-house  and  the  adjoining  prison,  tho  hospital,  the 
foundling  hospital,  and  three  schools.  There  ore  two  parish 
churches,  dating  respectively  from  1498  and  1504.  About 
three  miles  to  the  east  are  tho  ruins  of  Huescar  la  Yieja,  a 
Carthaginian  foundation.  Pottery,  woollen  and  hempen 
cloth,  linen,  and  baize  are  manufactured  at  Huescar.  There 
are  also  oil  and  flour  mills.  The  export  trade  ia  not  exten- 
sive.    The  population  in  1870  was  5106. 

HUET,  PiBERB  Daniel  (1630-1721),  bishop  of 
Avranches,  is  the  last  of  those  encyclopedic  and  ma-isive 
scholars  of  whom  Franca  produced  so  many.  He  left  no 
successor  to  his  omnivorous  learning,  prodigious  memory, 
and  indomitable  energy.  He  waa  born  at  Caen  of  a 
family  formerly  Huguenot.  He  lost  both  father  and 
mother  while  still  a  child,  and  was  brought  up  by  his 
aunt,  wife  of  the  mathematician  GiUes  Mac^,  to  whom  ha 
owed  his  respect  for  science.  He  says  himseif  that  the 
ardour  of  study  did  not  possess  him  in  earnest  until  in  early 
manhood  he  was  reading  the  Geographie  Sacree  of  Bochart, 
and  suddenly  became  intoxicated  with  the  desire  of  becom- 
ing a  scholar.  It  may  be  remarked  that  a  youth  who  was 
not  already  studious  would  hardly  be  reading  such  a  book. 
However,  the  statement  means  that  he  began  about  that 
time  to  study  not  in  earnest  only  but  with  passion  and 
fury.  In  Hebrew  alone  so  great  was  bis  industry  that  he 
read  through  the  Old  Testament  in  the  original  no  less 
than  four-and-twenty  times  during  his  life.  At  the  age  of 
twenty  he  had  already  achieved  a  reputation  as  one  of  the 
most  promising  scholars  of  the  time.  He  went  at  the  age 
of  twenty-one  to  Paris,  where  ho  formed  a  friendship  with 
Gabriel  Naud^,  conservator  of  tho  Mazarin  library.  In  the 
following  year  Bochart,  being  invited  by  Queen  Christina 
to  her  court  at  Stockholm,  took  his  friend  Huet  with  him. 
This  journey,  in  which  ho  saw  Loyden,  Amsterdam,  and 
Copenhagen,  as  well  as  Stockholm,  resulted  chiefly  in  tho 
discovery  of  some  fragments  of  Origcn's  Commentary  on  St 
Matthew,  which  gave  Huet  tho  idea  of  editing  Origen. 
On  his  return  to  Franco  he  assisted  at  the  foundation  of 
the  academy  of  Caen,  and  shortly  afterwards  quarrelled 
with  his  friend  Bochart,'  who  accused  him  of  having  sup- 
pressed a  line  in  Origen  in  tho  Eucharistic  controversy. 
Shortly  afterwards  he  removed  to  Paris,  where  ho  entered 
into  close  relations  with  Cliapelain.  At  this  time  arose  the 
famouH  dispute  of  Ancients  and  Jlod'erns.  Huet  took  tho 
side  of  the  Ancients  against  Charles  Perranlt  and  Dcsmareta. 
Among  his  friends  at  this  period  were  Corrart  and  Pellis- 


Eon.  His  taste  for  mathematics  led  him  to  the  study  of 
astronomy,  and  in  1C72  he  founded  the  Academy  of 
Science  at  Cben.  He  next  turned  his  attention  to  anatomy, 
and,  being  himself  shortsighted,  devoted  his  inquiries  mainly 
to  the  question  of  vision  and  tho  formation  of  the  eye.  In 
this  pursuit  he  made  more  than  800  dissections.  He  then 
learned  all  that  was  then  to  be  learned  in  chemistry,  and 
wrote  a  Latin  poem  on  salb.  All  this  time  he  was  no  mere 
book-worm  or  recluse,  but  was  liaunting  the  salons  of  Mile, 
do  Scuddry  and  the  studios  of  painters ;  nor  did  his  scien- 
tific researches  interfere  with  his  classical  studies,  for  dur- 
ing this  time  he  was  discussing  with  Bochart  the  origin  of 
certain  medals,  nnd  was  learning  Syriac  and  Arabic  under 
the  Jesuit  Parvilliers.  Nor  did  he  neglect  the  lighter  walks 
of  letters.  He  translated  the  pastorals  of  Longus,  wroto  a 
tale  called  Diane  do  Castro,  end  defended  in  a  treatise  on 
the  origin  of  romance  the  reading  of  fiction.  Then,  being 
appointed  assistant  tutor  bo  tho  Dauphin,  he  edited  with  the 
assistance  of  Anne  Lef6vre,  afterwards  Madame  Daoicr,  the 
well-known  edition  of  the  classics  ad  ntum  Dtlphint  Ha 
also  continued  to  work  upon  his  edition  of  Origen,  and 
issued  one  of  his  greatest  works,  tho  Demonstration  Evan- 
gel iqxie.  It  was  at  tho  age  of  forty-six  that  he  took  orders, 
a  step  which  he  had  contemplated  "for  some  years.  Two 
years  later  the  king  gove  him  the  abbey  of  Aunay,  where 
he  wrote  his  Questions  d'Annay,  sur  Faccord  de  la  Foi  etde 
la  liaison,  his  Critique  de  la  fhUosophie  de  Descartes,  his 
Memoires  pour  servir  d  I'JBistoire  du  Cartesianisme,  his  dis- 
sertation on  the  site  of  the  terrestrial  paradise,  and  his  dis- 
cussion with  Boileau  on  the  Sublime.  In  1685  he  was 
made  bishop  of  Soissons,  but  after  waiting  for  installation 
for  four  years  he  took  the  bishoprio  of  Avranchos  instead. 
He  exchanged  the  cares  of  his  4)ishopric  for  what  bo 
thought  would  be  the  easier  chair  of  the  Abbey  of  Fou 
tenay,  but  there  he  was  vexed  with  continual  lawsuits. 
At  length  he  retired  to  the  Jesuits'  House  in  the  Rue  Saint 
Antoine  at  Paris,  where  he  ended  his  days,  in  1721, 
amidst  incessant  labours  maintained  to  the  end,  at  the  ago 
of  ninety-one.  His  great  library  and  manuscripts,  after 
being  bequeathed  to  the  Jesuits,  were  bought  by  the  king 
for  the  royal  library. 

It  b  impossible  here  to  enter  upon  an  &<!timate  of  the 
place  in  philosophy,  literature,  nnd  scholarship  now  occu- 
pied by  this  remarkable  and  omnivorous  student.  It  has 
been  disputed  whether  a  writer  who  could  so  strenuously 
advocate  the  claim  of  philosophy  could  have  been  at  the  same 
time  an  orthodox  believer.  Perhaps  like  many  other  men 
Huet  separated  his  creed  from  liis  philosophy,  ond  while  he 
argued  on  Descartes  forgot  that  he  wa.s  a  bishop.  In  the 
Iluetiana  will  be  found  the  most  ready  materials  for  arriv- 
ing at  an  idea  of  his  prodigious  labours,  exact  memory,  and 
wide  scholarship.  His  own  autobiography,  found  in  his 
Commentarius  de  rehus  ad  etim  pertinentibvs,  was  translated 
into  English  by  Dr  Aiken  in  1726,  It  remains  to  be  said 
that  ho  owed  the  preservation  of  his  faculties  to  extreme 
old  age,  and  perhaps  the  prolongation  of  his  life,  to  tho  rigid 
observance  of  a  spare  diet  which  he  began  ot  the  age  of 
forty,  dining  moderately,  and  taking  no  other  supper  than 
a  little  bouillon. 

HUFELAND,  CHRisTorn  Wilhelm  (1762-1836),  n 
distinguished  physician  and  writer  on  medical  subject?, 
was  born  at  Langensalza,  12th  August  1762.  His  early 
education  was  carried  on  at  Weimar,  where  his  father  held 
tho  office  of  court  phyeiciaU  to  the  grand  duchess.  In  1780 
he  entered  the  university  at  Jena,  and  in  the  following  year 
proceeded  to  Gottingcn,  where  in  1783  he  graduated  in  the 
faculty  of  medicine.  After  assisting  his  father  for  some 
years  at  Weimar,  ho  was  called  in  1793  to  the  chair  of 
medicine  at  Jena,  receiving  at  the  same  time  the  dignities 
of  court  pbydician  and  councillor  ot  Weimar.     In  1793  lio 
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was  placed  at  tlis  bead  of  Uio  medical  college  nnd  generally 
of  Elite  medical  affairs  in  Berlin,  with  the  title  of  privy 
councillor.  Ho  filled  the  chair  of  pathology  and  thera- 
peutics in  the  university  of  Berlin,  founded  in  1809,  nnd 
in  1810  became  councillor  of  Etate.  He  died  at  Berlin 
)nl83G. 

Ilufelnnd  is  celebiatej  as  tho  most  eminent  practical  physician  of 
histimo  in  Crrninny,  nnd  as  the  outhor  of  numerous  worki  display- 
ing extonsivo  toading  nnd  cultivated  nnd  critical  faculty.  The 
nio<t  widely  kiiown  of  liu  mnny  writings  is  tho  treatise  entitled 
Mnkrohiold;  odcr  die  Ktinsl  das  maiscliliche  Lclcn  zu  vcrldngcrn, 
1796  Of  his  practical  works,  all  of  tho  kind  which  cannot  long 
retain  their  jdace  in  the  literature  of  special  science,  the  System  uf 
Practical  Medicine  ("System  dor  praktischen  Heilkunde,"  3  vols., 
182S)  is  tho  most  elaborate.  By  medical  writers  Hufeland's  ser- 
vices in  promoting  and  elevating  the  study  of  the  art  of  medicine 
are  highly  extolled.  His  autobiography  was  published  in  1863. 
Sketches  of  his  life  and  labours  apocared  shortly  after  his  death 
by  Augustin  aud  Stourdza,  1837. 

HUFELAND,  Gottueb  (17GO-1817),  a  distinguished 
writer  on  political  economy  and  law,  was  born  at  Dantzic  on 
19th  October  1760.  He  was  educated  at  the  gymnasium 
of  his  native  town,  and  completed  his  university  studies  at 
Leipsicand  Gottingen.  He  graduated  at  Jena,  and  in  1788 
was  there  appointed  to  an  extraordinary  professorship. 
Five  years  later  he  was  made  ordinary  professor.  His  lec- 
tures on  natural  law,  in  which  be  developed  with  great 
acuteness  and  skill  the  formal  principles  of  the  Kantian 
theory  of  legislation,  attracted  a  large  audience,  and  contri- 
buted to  raise  to  its  height  the  fame  of  the  university  of 
Jena,  then  unusually  rich  in  able  teachers.  In  1803,  after 
the  secession  of  many  of  his  colleagues  from  Jena,  Hufe- 
land  accepted  a  call  to  Wiirzburg,  from  which,  after  but  a 
brief  tenure  of  a  professorial  chair,  he  proceeded  to  Lands- 
hut.  From  1808  to  1812  ho  acted  as  burgomaster  in  his 
native  town  of  Dantzic.  Returning  to  Landshut,  he  lived 
there  till  1816,  when  he  was  invited  to  HaUe,  where  he 
died  in  February  1817. 

Hufeland's  works  on  the  theory  of  legislation — Essay  upon  the 
Fundamental  Theorem  of  Natural  Law  ("  Versucli  iiber  die  Grund- 
satzNaturrecht^"  1785),  Handbook  of  Natural  Law  ("Lehrbuchdes 
Naturrechts,"  1790),  Institutes  of  Positive  Law  ("  Institutionen  dcs 
gesamniten  positivea  Rechts,  "  1798),  and  History  and  System  of 
German  Positive  Law  ('*  Lehrbuch  der  Gcschichto  und  Encyclo- 
padie  aller  in  Deutschland  geltenden  positiven  Rechte,"  1790) — 
are  distinguished  by  precision  of  statement  and  clearness  of  deduc- 
tion. They  form  on  the  whole  tho  best  commentary  upon  Kant's 
Jlechtslchre,  tho  principles  of  which  they  carry  out  in  detail,  and 
apply  to  the  discussion  of  positive  laws.  In  political  economy 
liufeland's  chief  work  is  th'  New  Foundation  of  National  Economy 
(*'  Neue  Gnindicgung  der  Staatswirthschaftskunst,"  2  vols.,  1807 
nnd  1813),  the  second  volume  of  which  has  the  special  title, 
Theory  of  Money  and  Circulation  ("Lehre  vom  Oelde  und  Geld- 
umlaufo").  The  principles  of  this  woik  are  for  the  most  part 
those  of  the  Wealth  of  Nations,  which  were  then  beginning  to  be 
nccepted  and  developed  in  Geimany  ;  but  both  in  his  treatment 
of  fundamental  notions,  such  as  economic  good  and  value,  and  in 
details,  such  as  the  theory  of  money,  Hufeland's  treatment  has  a 
cerL-iin  originality.  Two  points  in  particular  seem  deserving  of 
notice.  Hufeland  was  the  first  among  German  economists  to  point 
out  tlie  profit  of  the  entrepreneur  as  a  distinct  species  of  revenue 
with  laws  peculinr  to  itself.  He  also  tends  towards,  though  he 
docs  not  explicitly  state,  the  view  that  rent  is  a  gener.al  term 
applicable  to  all  payments  resulting  from  difi'ereuces  of  degree 
'nmong  jiroductive  forces  of  the  same  order.  Thus  the  superior  gain 
bf  a  speei.nlly  gifted  workman  or  spcciallj'  skilled  employer  is  in 
'lime  assimilated  to  tho  payment  for  a  natural  .i.'jercy  of  more  than 
the  niiniuuini  efliciency.  See  Roscher,  Geschichte  der  National- 
iiK'unninik  in  DcutschUtiid,  pp.  654-662. 

HUG,  Jon.vNX  Leonh.\rd  (17G5-1846),  Roman  Catho- 
lic theologian  and  Biblical  critic,  was  born  at  Constance, 
where  his  father  was  a  locksmith,  on  June  1,  1765.  After 
passing  through  the  gymnasium  of  his  native  town,  he 
proceeded  in  17S3  to  the  university  of  Freiburg,  where  he 
became  a  pupil  in  the  seminary  for  the  training  of  priests, 
and  very  early  distinguished  himself  in  the  departments  of 
classical  and  Oriental' philology  as  well  as  of  Biblical 
exegesis  and  criticism.    In  1787  he  became  superintendent 


of  studies  in  tho  seminary,  and  he  continued  to  hold  this*' 
appointment  until  the  breaking  up  of  the  establishment  in 
1790.  In  the  following  year  he  was  called  to  the  Freiburg 
chair  of  Oriental  languages  ^nd  Old  Testament  exegesis  ; 
to  tho  duties  of  this  post  were  added  in  1793  those  of  the 
professorship  of  New  Testament  exegesis.  Steadily  declin- 
ing calls  to  Breelau,  Tubingen,  and  (repeatedly)  to  Bonn, 
Hug  continued  to  labour  at  his  post  in  Freiburg  for  upwards 
of  thirty  years,  varying  tho  monotony  of  his  work  only  by 
an  occasional  literary  tour  to  Munich,  Paris,  or  Italy.  In 
1827  he  resigned  some  of  his  professorial  work,  but  con- 
tinued in  active  duty  until  in  tho  autumn  of  18-15  he  was 
seized  with  a  painful  illness,  which  proved  fatal  on  March 
II  of  the  following  year. 

Hug's  earliest  publication  was  the  first  instalment  or  "heft"  of 
his  Einlcitung ;  in  it  lio  argued  with  much  acuteness  against 
Eichhorn  in  favour  of  tho  "borrowing  hypothesis"  of  the  origin  of 
the  synoptical  gospels,  maintaining  tho  priority  of  Matthew,  the 
]iresent  Greek  text  having  been  tho  original.  His  subsequent  works 
were  dissertations  on  the  origin  of  alphabetical  writing  {Die  Erfind- 
ung  der  Buelistabensehrift,  1801'^,  on  the  antiquity  of  the  Codex 
Valicanns  (1810\  and  on  ancient  mythology  (C/c6cr  den  Mythos  der 
alien  Viilker,  1812);  a  new  interpretation  of  Ihe  Song  of  Solomon 
(Das  hohe  Lied  in  einer  noeh  nnrersuchtcn  Dculuug,  1813),  to  the 
eflcct  that  the  lover  represents  King  Hczckiah,  while  by  his  beloved 
is  intended  the  remnant  left  in  Israel  after  the  deportntion  of  the 
ten  tribes  :  and  treatises  on  the  indissoluble  character  of  the  ma'ri- 
monial  bond  {De  Conjugii  Christiani  vinculo  indissolubili  comment- 
tatio  exegetica,  1816)  and  on  tho  Alexandrian  veraion  of  the  Penta- 
teuch (1318).  UisEinleilung  in  die  Schriftcn dcs Neuen  Testaments, 
undoubtedly  his  most  important  work,  w.as  completed  in  1808  (fourth 
German  edition,  1847  ;  English  translations  by  Wait,  London, 
1827  ;  and  by  Fosdick,  New  York  ;  French  partial  translation  by 
Cellerier,  Geneva,  1823).  It  is  specially  valuable  in  the  portion 
relating  to  the  history  of  the  text  (which  up  to  the  middle  of  the 
3d  century  he  holds  to  have  been  current  only  in  a  kow^  (icSo<ris,  of 
which  recensions  were  afterwards  made  by  Hesychius,  au  Egyptian 
bishop,  by  Lucian  of  Antioch,  and  bj  Origen)  and  in  its  discussion 
of  tho  ancient  versions.  The  author's  intelligence  and  acuteness  are 
more  completely  hampered  by  doctrinal  presuppositions  when  he 
comes  to  treat  questions  relating  to  the  history  of  the  individual 
books  of  tho  New  Testament  canon.  From  1839  to  his  death  Hug 
was  a  regularand  important  contributor  to  the  Freiburgcr  Zeitschriftj 
fur  Kathol.  Thcologie. 

HUGH,  St,  of  Avalon  (c.  1135-1200),  bishop  of 
Lincoln,  was  born  of  a  noble  family  at  Avalon,  near 
Fontcharra  in  Burgundy,  about  1135.  At  the  age  of  eight 
he  entered  along  with  his  widowed  father  the  neighbour' 
ing  priory  of  canons  regular  at  Villarbenoit,  where  he  was 
ordained  deacon  at  nineteen.  Appointed  not  long  after 
prior  of  a  dependent  cell,  Hugh  was  attracted  from  thai 
position  by  the  holy  reputation  of  the  monks  of  the  Grande 
Chartreuse,  whose  house  he  finally  entered  despite  an  oath 
to  the  contrary  which  he  had  given  his  superior.  There 
he  remained  about  ten  years,  receiving  priest's  orders,  and 
rising  to  the  important  office  of  procurator,  which  brought 
him  into  contact  with  tho  outer  world.  The  wide  reputa- 
tion for  energy  and  tact  which  Hugh  speedily  attained 
penetrated  to  the  ears  of  Henry  II.  of  England,  and 
induced  that  monarch  to  request  the  procurator's  assistance 
in  establishing  at  Witham  in  Somersetshire  the  first  English 
Carthusian  monastery.  Hugh  reluctantly  consented  to 
go  to  England,  where  in  a  short  time  he  succeeded  in  over- 
coming every  obstacle,  and  in  erecting  and  organizing  the 
convent,  of  which  he  was  appointed  first  prior.  He  speedily 
became  prime  favourite  with  Henry,  who  in  I18G  procured 
his  election  to  tho  see  of  Lincoln.  Forced  sorely  against 
his  will  to  accept  this  responsible  post,  Hugh  nevertheless 
set  himself  actively  and  piously  to  discharge  its  important 
functions,  although  at  least  once  a  year  ho  retired  to  live 
for  a  short  period  as  a  simple  monk  at  Witham.  He  took 
little  to  do  with  political  matters,  maintaining  as  one  of  his 
chief  principles  that  a  churchman  should  hold  no  secular 
office.  A  sturdy  upholder  of  what  he  believed  to  be  right, 
he  let  neither  royal  nor  ecclesiastical  influence  interfere 
with  his  conduct,  but  fearlessly  resisted  whatever  seemed  to 
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him  an  kifringement  of  the  rights  of  his  church  or  diocese. 
But  with  all  his  bluff  firmness  Hugh  had  a  calm  judgment 
and  a  ready  tact,  which  almost  invariably  loft  him  a  better 
friend  than  before  of  those  whom  he  opposed ;  and  the 
astute  Henry,  the  impetuous  Richard,  and  the  cunning 
John,  80  different  in  other  points,  agreed  in  respecting  the 
bishop  of  Lincoln.  St  Hugh's  manners  were  a  little  apt 
to  be  boisterous  at  times,  and  his  early  monastic  discipline 
had  left  him  rigid  and  harsh  ;  but,  though  an  ascetic  to 
himself,  "so  that  his  whole  life  was  a  continued  martyr- 
dom," he  was  distinguished  by  a  broad  kindliness  to  others, 
so  that  even  the  Jews  of  Lincoln  wept  at  his  funeral.  He 
had  great  skill  in  taming  birds,  and  for  some  years  had  a 
pet  swan,  which  occupies  a  prominent  place  in  all  histories 
and  representations  of  the  saint.  In  1200  Bishop  Hugh 
revisited  his  native  country  and  his  first  convents,  and  on 
the  return  journey  was  seized  with  an  illness,  of  which  he 
died  at  London,  on  November  16,  1200.  Twenty  years 
later  he  was  canonized. 

The  chief  life  of  St  Hugh  is  the  Magna  Vila  S.  Hugonis  (MS. 
ID  the  Bodleian  Library),  written  by  Adam,  the  saint's  private 
chaplain,  of  which  a  number  of  abridgments  liave  been  made  at 
various  dates.  A  iltlrical  Life  of  SI  Hugh  of  Jvalon  is  preserved 
in  two  MS3.  in  the  British  Museum  and  the  Bodleian  Library. 
Both  these  Lives  have  been  edited  by  the  Rev.  J.  E.  Dimock. 
The  best  modem  source  for  information  as  to  St  Hugh  and  his  time 
is  Canon  Perry's  Life  of  SI  Hugh  of  Avalon,  kc,  1879. 

HUGH  OF  St  Cher,  Hugo  (Ugo)  de  S.  Caro  or  Carensis 
(f.  1200-1263),  a  learned  compiler  of  the  13th  century, 
was  born  at  St  Cher,  a  suburb  of  Vienne,  Dauphin^,  about 
the  year  1200,  became  a  student  of  theology  and  canon 
law  in  Paris,  and  in  1224  entered  the  Dominican  cloister 
of  St  Jacob  there  (whence  he  b  sometimes  designated  as 
Hugo  de  S.  Jacobo).  After  having  taught  theology  for 
upwards  of  twenty  years,  in  the  course  of  which  his  learn- 
ing was  frequently  appealed  to  by  those  in  authority  for 
the  solution  of  diflScult  questions,  he  was  in  1245  created 
cardinal  of  St  Sabina  by  Popo  Innocent  IV  He  died  at 
Orvieto  in  1263. 

His  principal  works  are  Correetorium  SibJia,  a  revised  text  of  the 
Vulgate,  prepared  about  1236,  hitherto  nnprinted,  but  forming  the 
basis  of  the  Correetorium  Biblioe  Sorbonicum  ;  Postilla  in  univcrsa 
Biblia  juxta  quadruplicem  xnsum,  first  printed  in  HS7  (Basel)  and 
often  since,  as  for  example  at  Cologne  in  1621  (S  vols,  fol.) ;  Sptdu. 
lum  Ecclesice,  a,  manual  for  the  priesthood  (ed.  prin.,  Lyons,  1554); 
and  Sacrorum  Bibliorum  Concordantice,  in  the  preparation  of  which 
he  was  assisted  by  the  members  of  the  community  to  which  he 
belonged,  hence  it  is  sometimes  known  as  Concordantia  S.  Jaeobi 
(Lyons,  1540;  Basel,  1643).     See  Hist.  Lilt,  de  la  France,  vol.  xix. 

HUGH  OF  St  Victor,  Hugo  a  S.  Victore,  sometimes 
also  known  as  Hugh  of  Paris  (c  1097-1141),  was  born, 
probably  in  the  neighbourhood  of  Ypres,  about  1097,  and 
is  known  to  have  received  his  early  education  in  the  cloister 
of  Hamersleben  near  Halberstadt ;  in  11 15  he  removed  for 
the  further  advancement  of  his  studies  to  the  abbey  of  St 
Victor,  which  had  recently  been  foundel  by  William  of 
Cbampeaux,  the  preceptor  of  A.belard,  in  the  neighbour- 
hood of  Paris.  There  the  remainder  of  his  life  was  spent 
in  teaching  or  in  studious  retirement.     He  died  in  1141. 

The  works  of  Hugh  of  St  Victor,  who  was  the  intimate  friend  of 
St  Bernard,  ahare  all  tho  learning,  acuteness,  and  mysticism  of  the 
theological  school  which  then  sought  to  neutralize  the  opinions  and 
the  intlnence  of  Abolard.  Of  chief  importance  &i»^Jr.slitutiones 
tfonatticce,  including  tho  treatises  De  area  mcrali,  lit  area  inynliea, 
»adlD»  vanittUt  mundi ;  De  Saeramentis  Fidei,  on  the  mysteries  of 
the  faith,  and  thus  a  complete  exposition  of  Catholic  theolngy ;  and  De 
Eruditions  DidoMalica,  in  six  books,  which  earned  for  its  compiler 
the  title  of  magister  or  didascalos.  It  forms  a  soit  of  encyclopiedia 
ol  the  sciences  as  then  understood,  viewed  of  course  n.crely  in  their 
subordination  to  theology.  In  his  treatment  of  Biblical  Introduc- 
tion, the  sharpness  with  which  he  separates  the  sporr>'phal  from  the 
canonical  books  has  been  noticed  ;  but  in  doing  so  it  is  importaut 
also  to  recollect  that  he  seems  to  place  on  a  par  with  the  New 
Testament  the  canons,  the  decretals,  and  the  wrilioga  of  the 
fathers.  An  Angustinian  in  spirit  and  in  languajr;,  so  as  to 
4estn-ve  the   titles  Alter  Angustinus  and   Lingt  i  Augustini,  ly 
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which  ho  is  frequently  designated,  Hugo  was  still  mOTC.eminentI} 
the  disciple  of  Anselm  and  Abelard  ;  he,  however,  had  a  slrongl) 
marked  individuality  of  his  own,  which  appears  in  his  somewhaf 
fully  elaborated  theory  of  knowing  and  being.  -  All  the  knoi^ 
able  he  assigns  to  one  or  other  of  three  spheres,  that  of  intelli 
gence,  that  of  science,  and  that  of  logic.  That  of  inteUigcuct 
embraces  both  theory  and  practice.  Under  theory  fall  to  be  classed 
theology,  mathematics  (arithmetic,  music,  geometry,  astronomy)i 
and  physics  ;  practice  is  equivalent  to  ethics.  Science  has  to  d^ 
with  tho  practical  arts  and  industries,  while  logic  embraces  grammar, 
rhetoric,  and  dialectic.  In  correspondence  to  the  trichotoidont 
division  of  man,  as  made  up  of  body,  soul,  and  spirit,  he  speaks  of« 
threefold  eye,  that  of  the  body,  that  of  reason,  and  that  of  contem* 
plation.  The  last  of  these,  by  which  God  is  discerned,  has  bee« 
totally  destroyed  by  sin  ;  the  second  has  been  much  impaired. 
Faith  now  takes  the  place  of  contemplation  ;  but  by  oratio  and 
opcratio  it  can  attain  to  real  convictions  and  genuine  love.  Thi 
doctrine  of  the  Trinity  he  illustrates  by  tho  analogy  of  the  human 
personality  as  spirit,  wisdom,  and  love.  The  collected  works  h»v« 
teen  printed  at  Paris  in  1528,  at  Venice  in  1588,  at  ilainz  and 
Cologne  in  1617,  and  at  Rouen  in  1648.  They  occupy  three  volume! 
(175-177)  in  Migne's  Patrologim  Cursits  Completiis.  See  Hist.  Lilt., 
de  la  France,  voi.  xii.  ;  Liebner,  H.  v.  S.  Victor,  (1832) ;  Gon-eaJ 
Die  ehristliehe  ilyslik  ;  and  other  works  bearing  on  this  general 
subject 

HUGUENOTS,  Thb.""  Tho  word  Huguenot  first  appears 
in  Franco  about  the  middle  of  tbe  ICth  century,  and  there 
is  historical  proof  that  it  was  imported  from  Geneva,  where 
it  had  existed  for  some  time  as  a  political  nickname  in  a 
form  which  connects  it  directly  with  the  German-Swiss 
Eidgenossen,  oath-comrades,  confederates.  In  France  it 
was  used  as  a  term  of  reproach  for  those  who  aimed 
at  a  reform  of  religion  according  to  the  pattern  dia 
played  by  Calvin  in  his  famous  Instituiio  Christianm 
Religioni$.  The  name  attached  itself  to  the  Keformers 
when,  having  shaken  off  all  connexion  with  Lutheranism, 
they  were  beginning  to  organize  themselves  both  as  a  church 
and  as  a  political  body.  Tho  Lutheran  ideas,  which  had 
early  come  into  northern  France  by  way  of  lletz  and  Meaux, 
had  for  a  short  time  seemed  likely  to  prevail  at  the  court  ol 
Francis  I.,  where  the  king's  love  of  culture  welcomed  what- 
ever came  from  the  laud  of  the  learned;  tbe  genius  of  Eras- 
mus, or  the  sharp  satire  of  Hutten,  or  Luther's  weighty 
tractates,  all  seemed  to  him  at  fir^t  to  be  so  maay  protests 
against  the  darkness  of  a  monkish  past;  the  hymns  of  Slarot, 
the  bright  poetry  of  Margaret  of  Valois,  the  king's  sister, 
harmonized  not  ill  with  the  desire  for  a  humanist  reform 
which  prevailed  at  the  French  court.  But  when  the 
destructive  enthusiasm  of  the  artisans  who  embraced  th« 
new  opinions,  breaking  out  in  attacks  on  the  art-treasures 
of  the  churches,  alienated  the  royal  moderates,  the  simpler 
and  more  marked  theology  of  the  "  Sacramentariaus  "  of 
Geneva  quietly  replaced  the  Lutheranism  of  the  first 
Reformeis  ;  and  by  the  middle  of  the  16th  century  the 
new  Huguenots  were  an  unpopular  party,  drawing  their 
inspiration  from  Calvin,  and  bitterly  disliked  by  the  court 
and  the  bulk  of  the  people  of  Franco.  Tho  persecutions, 
varied  by  protection,  of  the  reign  of  Francis  L  had  giveo 
place  to  a  vehement  desire  to  crush  the  rising  heresy;  the 
character  of  Henry  IL  and  his  chief  advisors  led  them 
towards  a  thorough  persecution. 

Influenced  by  these  repressive  measures,  and  taught  by 
Calvin's  book  and  his  frequent  letters,  the  French  Reformers 
now  began  to  organize  their  infant  churches.  Hitherto 
they  had  been  content  to  meet  in  quiet,  to  sing  Marot'e 
psalms,  to  listen  to  earnest  prayer  and  practical  discourse 
in  some  lowly  chamber,  deferring  questions  as  to  church 
government-;  now  their  ecclesiastical  system  began  to 
develop  itself.  In  1 555  the  first  Protestant  French  cbureh 
was  established  at  Paris,  and  almost  immediately  there 
sprang  up  fifteen  communities,  the  largest  being  at  Meaux, 
Poitiers,  and  Angers,  each  having  its  pastor,  elders,  and 
deacons,  each  ruling  itself,  and  recognizing  no  common 
bond  of  union  save  that  of  chariiy  and  suffering.  The« 
were    the    heroic    days    of   the    Huguenot    movement   n 
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France,  cacli  little  cLurch  striving  only  to  fulfil  the  simplest 
Ideal  of  Christian  faith  and  practice,  happiest  when  least 
observed,  purest  when  least  developed.  Three  influences 
had  hitherto  acted  on  French  religious  feeling  : — that  of  the 
Lutherans,  that  of  the  ancient  Yaudois  churches  of  south- 
eastern France,  represented  by  Faber,  and  lastly  that 
of  Calvin  of  Noyon,  the  Picard  exile  settled  at  Geneva. 
Now  a  fourth  element  came  iu :  resistance  had  elicited 
organization,  organization  demanded  leadership ;  and,  un- 
happily for  France  and  the  Huguenots,  the  movement  fell 
too  much  into  the  hands  of  secular  chiefs,  great  lords  who 
psed  it  for  their  own  political  and  selfish  purposes. 

In  1559  the  churches  of  the  Huguenots  met  in  a  first 
pynod  at  Paris,  eleven  sending  representatives.  This  body 
jlrew  up  a  confession  of  faith,  which  bears  throughout 
the  mark  of  Calvin's  hand,  in  its  scrupulous  orthodoxy, 
strong  statements  as  to  God's  election  of  some  to  eternal 
life,  and  careful  definitions  of  the  nature  and  structure  of 
the  church  ;  the  synod  also  issued  a  schemo  of  discipline 
to  which  the  churches  were  all  to  conform.  No  church 
should  take  lordship  over  any  other  (a  church  being  a  single 
community  under  one  pastor).  Each  "  coUoque  "  or  synod 
should  have  a  freely-elected  president ;  every  pastor  should 
come  to  the  coUoque,  bringing  each  at  least  one  elder  or 
deacon  from  his  church ;  this  body  was  to  meet  at  least 
twice  a  year;  new  pastors  were  to  be  appointed  by  it  to 
vacant  churches,  on  presentation  by  the  elders  and  deacons; 
minute  rules  were  laid  down  for  church  discipline ;  it  was 
ordered  that  provincial  synods  should  be  held  in  each 
province,  and  finally  that  there  should  be  from  time  to 
time  a  general  or  national  synod  of  representatives  of  the 
whole  body. 

Two  years  later  the  civil  war  broke  out  (see  France, 
vol.  ix.  pp.  560-564),  and  lasted  over  thirty  years.  At  the 
beginning  of  this  period  we  have  some  data  as  to  the 
Huguenot  strength  :  Beza  tells  us  that  in  1558  there  were 
400,000  of  them  ;  a  list  presented  by  Gondii  to  Catherine  de' 
Medici  is  said  to  have  contained  the  names  of  2150  (some 
Bay  2500)  churches;  and  it  is  probable  that  the  numljerof 
their  open  adherents  had  increased  rapidly.  John  Correro, 
Venetian  envoy  in  1569,  says  that  only  one-thirtieth  of  the 
common  folk,  but  one-third  of  the  nobles,  were  Huguenots, 
for  the  strength  of  the  movement  had  undoubtedly  come  to 
tie  in  the  noblesse.  The  list  of  the  Huguenot  churches 
given  by  Haag  (Za  France  Protedante,  vol  i.,  "  Pitees 
justificatives,"  No.  sviii.  p.  52)  provides  us  with  data  as  to 
their  distribution  in  France.  The  two  centres  were  Lan- 
guedoc  in  the  south,  and  the  Orldanais  in  the  middle  of  the 
country  ;  and  a  line  drawn  north-west  to  south-east  through 
a  point  halfway  between  Paris  and  Orleans  would  uearlygive 
the  northern  limit  of  Huguenot  success.  Normandy,  thanks 
to  the  Chatillon  influence,  had  many  churches ;  in  Orleans 
and  Burgundy  they  were  well  represented.  In  Guyenne 
and  throughout  western  France  they  had  numerous  com- 
munities. The  little  independent  principality  of  B^arn, 
through  the  influence  of  Jeanne- d'Albret,  Henry  IV. 's 
mother,  was  entirely  Huguenot.  On  the  other  hand, 
though  there  were  some  churches  in  the  lie  de  France  and 
Champagne,  they  had  little  hold  there ;  and  Picardy  was 
from  the  first  profoundly  hostile  to  them,  while  Paris 
becamethe  headquarters  of  the  Catholic  League.  Their 
churches  sprang  up  with  wonderful  quickness  at  this  time  ; 
thus  we  see  that  aU  the  76  congregations  in  Languedoc 
named  by  Haag  were  established  between  1558  and  1562. 
AU  were  characterized  by  a  like  aptitude  for  organization  ; 
their  constitution,  simple  and  popular,  is  a  proof  that 
ucder  better  auspices  the  French  people  might  have  well 
axercised  the  privileges-  of  constitutional  liberty ;  the 
Huguenots  had'n  popular  representation  and  frequent 
ieliberativo   assemblies.     Between  1559   and    1598  they 


held  fifteen  general  church  synods,  and  from  1573  to  1C22 
many  political  assemblies,  in  which  all  questions  bearing 
on  the  interests  of  the  "  cause  "  were  debated  and  decided. 
The  subordination  of  the  religious  to  the  political  interests 
of  the  Huguenots  became  inevitable  after  the  massacre  of 
St  Bartholomew's  day,  1572  ;  while  at  the  same  time  their 
organization  assumed  a  more  decidedly  republican  tone. 
The  horror  they  felt  at  the  violent  action  of  Charles  IX. 
seemed  to  free  them  from  all  allegiance  to  him ;  they 
looked  to  England  and  Germany  for  help,  to  Switzerland 
and  the  United  Provinces  for  encouragement  and  jiolitical 
example.  They  at  once  drew  up  an  independent  constitu- 
tion, democratic  and  federative,  framed  chiefly  after  the 
Swiss  pattern.  Like  all  other  attempts  at  a  republican 
form  of  government,  it  had  an  aristocratic  and  a  demo- 
cratic side,  the  latter  for  the  time  seeming  to  be  the 
stronger.  For  the  centre  of  their  power  was  now  pass- 
ing from  the  aristocracy  to  the  burghers,  from  couutrj 
chateaux  to  provincial  towns.  In  the  towns  the  only  dis- 
tinction recognized  was  that  of  pastor  and  elders,  and  these 
might  be,  and  mostly  were,  men  of  the  people,  chosen  by  the 
people.  The  great  nobles  who  sided  with  them,  the  "  Poli- 
tique" princes,  like  Alen^on  or  Damville-^Iontmorency, 
winked  for  a  time  at  this  new  "state  within  the  slate,"  the 
germ  of  that  Huguenot  organization  which  later  on  hampered 
Richelieu's  path.  Their  system  was  based  on  the  towns 
in  their  hands.  In  each  an  independent  government  was 
elected  by  popular  sufTrage,  and  was  composed  of  a  mayor,  a 
council  of  twenty-four,  and  an  elective  chamber  of  seventy- 
five  citizens,  making  up  in  all  a  hundred  rulers.  This  body 
was  a  court  of  justice,  with  some  amount  of  sovereignty. 
Thus,  the  twenty-four  with  the  mayor  had  control  over  war, 
police,  and  "  things  of  highest  importance,"  though  without 
the  seventy-five  they  could  neither  pass  nor  abrogate  laws, 
as  to  coin,  taxation,  truces,  or  terms  of  peace.  The  mayors 
and  privy  councils  of  the  confederate  towns  were  charged 
with  the  election  of  a  general,  a  kind  of  Roman  dictator, 
who  was  to  have  both  a  council  to  advise  him  and  also 
five  lieutenants  to  help  and  succeed  him,  if  need  -were. 
Lastly,  provision  was  made  for  a  strict  moral  discipline. 

Soon  after  this  the  Hugueno^^  established  a  system  of 
"  generalities  "  or  districts,  each  with  its  own  local  estates, 
and  over  thjCse  provincial  councils  and  a  states-generalj 
thus  materially  strengthening  their  independent  organiza- 
tion. This  system  continued  throughout  the  League 
wars  (1574-1589),  during  which  the  religious  movement 
was  controlled  by  a  knot  of  selfish  .political  leaders,  and 
in  the  course  of  which  their  point  of  view  completely 
changed :  for,  while  in  the  beginning  they  had  passion- 
ately enlled  for  popular  institutions  and  the  convocation 
of  the  states-general  of  France,  in  the  end  they  became  the 
followers  of  Henry  of  Navarre,  as  heir  to  the  French 
crown,  representative  throughout  of  the  anti-popular 
temperof  the  Bourbon  house.  Under  him  the  discontented 
Huguenots  again  reorganized  themselves  into  nine  great 
circles,  over  each  of  which  was  a  council  of  from  five  to 
seven  members,  elected  by  delegates  from  the  churches,  and 
having  the  duty  of  laying  their  independent  taxation,  of 
levying,  commanding,  and  paying  their  own  troops.  There 
was  also  a  general  assembly  for  all  the  circles  (after  the 
pattern  of  the  United  Provinces)  sitting  in  three  estates — 
pastors,  nobles,  burghers  ;  the  whole  polity  being  represen- 
tative as  an  aristocratic  republic.  This  general  assembly 
sat  frequently,  sent  embassies  to  foreign  powers,  sometimes 
acting  as  an  independent  body  politic. 

The  discontent  of  the  Huguenots  at  last  extorted  from 
Henry  IV.  the  famous  edict  of  Nantes  (2d  May  1598),  a 
document  which  in  the  main  only  reproduced  the  more 
favourable  of  the  earlier  edicts.  Its  provisions  were  at  least 
as  helpful  for  Catholics  as  for  Protestants  ;  it  was  always 
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being  so  modified  aa  to  sliow  less  and  less  favour  to  the 
Calvinist9,  who  were  little  satibfied  with  it  Tiiey  had 
dreamed  of  dominaiiwe,  had  hoped  for  equality,  and  were 
now  put  off  with  tolerance.  For  whatever  Henry  IV. 
mijght  feel  about  their  faith,  he  was  determined,  as  he  once 
told  Sully,  "  to  reduce  to  nothing  the  Huguenot  faction," 
to  destroy  their  political  independence,  and  by  closing  up 
the  civil  strife  to  secure  the  solid  establishment  of  the 
central  monarchy.  The  edict  allows  public  exercise  of  the 
Hngnenot  faith  in  the  houses  of  nobles  and  gentry,  and  in 
a  few  named  towns  ;  it  gave  the  sectaries  full  civil  rights, 
and  made  them  eligible  to  all  civil  offices ;  in  several  par- 
liaments mixed  chambers  were  established  ;  the  education 
of  their  children  was  left  in  their  own  hands. 

We  find  that  about  1590  the  Huguenots  had  exercise  of 
their  worship  in  about  3500  chateaux,  end  in  about  200 
towns  or  bourgs,  chiefly  in  the  south  and  west.  In  most 
parts  of  the  north)  except  Paris  and  round  Rouen  and 
Amiens,  they  had  one  place  for  worship  in  each  bailliage 
or  s^n^chauss^e.  In  1598  we  have  a  list  of  about  150 
places  granted  by  Henry  IV.  to  the  Huguenots  for  their 
safety,  the  chief  groups  being  in  the  generalities  of  Bor- 
deaux and  Montpellier,  and  in  Foitoa  ;  these  were  either 
free  towns,  liiie  La  Rocbelle,  Nimes,  Montauban,  or  towns 
belonging  to  private  gentlemen,  or  towns  belonging  to  the 
king,  which  had  fallen  into  Huguenot  hands  during  the 
wars. 

Throughout  the  next  quarter  of  a  century  we  trace  their 
history  in  a  series  of  outbursts,  indicating  noble  impa- 
tience and  Calvinistic  dissatisfaction.  The  siege  and  fall  of 
La  Rochelle  (1627-1628)  brought  thb  period  to  an  end. 
Duriug  this  time  their  number  seems  to  have  increased ; 
at  the  accession  of  Louis  XIIL  they  had  about  500 
churches  ;  in  1622  and  1628  we  have  lists  of  688 ;  in  1637 
no  less  than  720  are  enumerated,  though  of  these  49  were 
either  Vacant  or  suspended.  Richelieu  and  Mazarin  treated 
them  with  statesman-like  prudence ;  their  synods  were  dis- 
couraged, their  grumblings  ceased;  they.grow  in  piety  and 
purity  as  the  political  arena  was  closed  to  them,  and  the 
noble  houses  one  by  one  deserted  them.  This  was  the 
time  of  their  material  prosperity,  and  of  their  impoitaut 
contribution  to  the  welfare  of  France  which  Louis  XIV.  so 
rudely  cast  away. 

As  that  king  got  hold  of  his  power,  the  tranquillity  of  the 
Huguenots  waned.  In  1657  they  were  forbidden  to  hold 
coUoquie?,  lest  perchance  they  should  take  to  politics;  in 
1659  they  were  practically  told  to  hold  no  more  synods. 
Soon  the  court  went  further  :  conversions  were  undertaken. 
Wherever  a  pastor  could  be  bribed,  won  over,  or  got  rid  of, 
his  "temple"  was  at  once  torn  down;  the  Huguenot  wor- 
ship became  almost  impossible  in  towns,  and  lingered  on  in 
a  few  castles,  whereby  it  fell  still  more  under  the  roynl 
displeasure.  As  hb  conscience  grew  morbid,  under  MadatiQ 
de  Maintcnon's  direction,  Louis  XIV.  became  more  eager 
to  expiate  his  own  crimes  by  punishing  the  heretics.  Be- 
tween 1657  and  1685  520  churches  were  rooted  up; 
Anquetil  declares  that  700  had  been  destroyed  before 
1685.  All  through  tliia  period,  while  thousands  yielded 
to  oppression  or  bribery,  thousands  also  fled  the  land ;  tlio 
emigration  began  in  1666  and  went  on  for  fifty  years.  It 
is  probable  that  in  1660  there  were  over  two  millions  of 
Huguenots,  the  best  and  thriftiest  citizens  in  the  knd  ;  it 
is  said,  though  no  figures  can  be  trusted,  thot  in  all  fully 
a  million  of  French  subjects  escaped  from  their  inhospitable 
fatherland.  At  lost  in  1685,  thinking  that  the  Huguenots 
were  as  good  a?  suppressed,  Louis  XIV.  revoked  the  edict 
of  Nantes  (see  Tranof..  vol.  ix.  p.  679).  The  revocation 
was  the  sentence  of  civil  deufh  on  all  Huguenots;  it  crushed 
more  than  half  the  commercial  apd  manufacturing  industry 
of  the  kingdom.     It  is  said  that  at  the  time  of  it  there 


were  1000  Hugnenot  pastors;  of  these  over  600  escaped 
from  France,  100  were  slain  or  sent  to  the  galleys,  the 
remainder  conformed  or  disai)peared. 

The  war  of  1689  called  attention  away  from  the  perse- 
cuted remnant  of  the  Huguenots,  and  they  had  a  breathing 
space  in  Languedoc,  the  Cevennes,  and  Dauphin6 ;  l)Ut 
directly  the  peace  of  Ryswick  was  signed,  repression  began 
again,  and  consequently,  when  the  Spanish  succession  war 
commenced,  the  Huguenots  of  the  "Desert,"  that  is,  of  the 
country  about  Nimes,  broke  out  after  endless  provocations 
into  open  war,  which  lasted  two  years,  and  for  a  while  de- 
fied all  the  efforts  of  the  court.  Marshal  Villars  was  at  last 
sent  down,  and  by  mingled  gentleness  and  severity  he  both 
secured  the  submission  of  the  gallant  Cavalier,  the  chief 
leader  of  the  Huguenots,  and  the  defeat  of  the  more  deter- 
mined of  the  mountaineers.  ,  Throughout  the  rest  of  the 
century  the  down-trodden  Protestantism  of  France  was 
kept  alive  chiefly  by  the  exertions  of  Antoine  Court,  the 
apostle  of  the  Desert,  who  never  lost  faith  in  the  cause, 
and  who  reorganized  the  dying  churches,  breathing  into " 
them  fresh  life.  Though  under  the  infl,uence  of  oppression 
and  excitement,  the  Huguenot  story  is  here  and  there 
disfigured  by  fanatical  outbursts  of  the  "  prophets  "  and 
"prophetesses,"  still  on  the  whole  the  account  of  their 
endurance  is  among  the  most  remarkable  and  heroic  records 
of  religious  history. 

After  the  interference  of  Voltaire  in  behalf  of  Galas, 
their  sufferings  came  almost  to  an  end  ;  the  general  change 
of  opinion,  the  steady  weakening  of  the  Catholics,  the  in- 
dolence or  good  nature  of  the  sovereign,  forbade  the  scan- 
dals of  the  past,  until  at  last  in -1787,  under  Necker's 
influence,  Louis  XVI.  signed  a  memorable  edict  which 
restored,  after  102  years'  deprivation,  their  civil  status  to 
the  Huguenots.  The  Revolution  of  1789  carried  justice  a 
stage  further ;  among  the  many  titles  of  the  Revolution  to 
the  gratitude  of  posterity  none  is  more  marked  than  the 
complete  restoration  of  the  non-Catholic  elements  of  French 
society  to  their  rights.  From  that  moment  to  the  present 
time  the  descendants  of  the  Huguenots  have  had  peace. 

There  are  now  about  half  a  million  Calvinists  in  France  ; 
by  the  census  of  1872  they  numbered  467,531  souls,  of 
whom  about  100,000  were  in  the  north,  and  the  rest  mostly 
in  their  old  quarters  in  the  south ;  in  the  Gard,  the 
ancient  Desert,  nearly  a  quarter  of  the  whole  body  still 
abide.  Of  late  years  the  Protestant  Church  in  France  has 
shown  a  tendency  to  division  into  two  parties,  that  of  the 
more  rigid  Calvinistic  opinions,  and  that  of  a  more  liberal 
and  less  orthodox  theology.  In  either  case  they  form  a 
group  of  loyal  citizens,  on  whom  French  politicians  now 
look  with  favour.  The  old  reproach  that  "the  Huguenots 
are  all  republicans  "  has  at  last  turned  to  their  credit 

The  persecutions  which  checked  all  wholesome  develop- 
ments at  home,  whether  religious,  literary,  or  commercial, 
were  favourable  to  their  growth  abroad;  and  we  consequently 
find  that  in  literary  and  artistic  excellence  the  Hiiguenota 
have  taken  their  full  share.  Their  first  attention  was 
naturally  called  to  theology,  in  which  the  names  of  Cahin 
and  Farel,  Beza,  Daill6,  the  Drelincourts,  the  learned  S. 
Desmarets,  Jortin,  P.  Jurieu,  Lnbadie  the  mystic,  the  Le- 
cliircs,  the  great  Hebraist  Mercier,  Mestrezat  the  preacher, 
the  old  hero  Duplessis  Slomay,  Salma'sius,  J.  Saurin,  first 
of  Protestant  orators,  and  a  crowd  of  lesser  men  testify  to 
their  activity  in  this  branch.  Add  to  these  the  dictionary 
of  Ba;^le,  the  workstif  the  Basnages,  Morin  the  Orientalist, 
Pithou,  the  Daciers,  Etienne  Dolet,  Ramus,  Le'F^vre  of 
Etaples,  above  all  Scaliger,  as  leaders  iu  learning;  in 
history,  B^nolt,  Bongars,  Palma  Cnyet,  Hubert  Languet, 
Bdroalde,  and  Rapin-Thoyras  ;  and  'with  them  the  political 
writer  Hotman.  Of  lawyers  they  claim  Baudouin,  Cujas, 
Coras,  Doneau,  Hirault,  and  Oodefroy,  famed  as  the  meet 
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t?arned  of  jurioconsiilts.  In  science  they  Lave  the  Cuviers, 
Dcsmaizeaux,  Dubois  the  chemist,  Pard,  father  of  modern 
Burgery,  Papin,  herald  of  the  steam-engine,  the  physician 
Joubert,  L'Eclnse  the  botanist,  and  the  Hubors.  In  art 
they  lay  claim  to  Crispin,  J.  Cousin,  Pallissy,  Simon  the 
engraver,  the  Picarts,  and  GoHJon  the  architecL  Their 
poets  are  Marot  and  Margaret  of  Valois.  The  general 
effect  of  this  activity  is  hard  to  gauge  :  from  Amsterdam 
and  Berlin,  Geneva  and  London,  issued  sermon,  political 
pamphlet,  controversial  polemic ;  but  these  efforts  had  no 
settled  audience,  they  failed  to  win  the  ear  of  France. 
The  same  is  true  of  their  religious  heroism  ;  though  it 
seemed  to  be  exactly  what  was  wanted  to  strengthen  the'' 
national  character,  tiie  confessors  were  scattered,  like  the 
Jews,  among  the  nations,  and  ceased  to  affect  the  progress 
of  their  fatherland.  In  the  Revolution  we  can  see  traces  of 
their  mental  and  moral  activity ;  it  may  be  that  their  day 
of  influence  is  not  3'et  over.  For  their  history  is  a  standing 
marvel,  illustrating  the  abiding  power  of  strong  religious 
convictions,  narrow  in  theory,  pure  in  practice;  they  have 
6tood  as  much  ill-usage  as  has  befallen  any  branch  of 
Christ's  church.  It  remains  for  their  descendants  to  show 
to  France  that  their  creed  goes  well  with  freedom  and 
advance, — that  the  religious  instinct,  so  deeply  implanted 
in  man,  is  a  true  friend  of  orderly  and  rational  national 
life.  Religion  which  does  not  abuse  its  power,  a  freedom 
from  divided  allegiances,  an  aptitude  for  constitutional 
institutions,  and  an  intelligent  belief  in  the  sovereignty  of 
the  people— these  are  the  elements  which  the  Huguenots 
of  to  day  can  bring  to  the  service  of  the  republic  under 
which  they  dwell  safely,  none  making  them  afraid. 

Authorities. — Calvin,  Jjistitutio  Christiaruv  Jidigionis,  andZcttrcs, 
ed.  J.  Bonnet,  1854;  Haag,  France  ProUstanlc,  1846;  Meaux, 
Luttes  riligicuscs  au  XVI.  siich,  1879;  Arquez,  Assemblies 
politiqucs  dcs  Rifomiis,  1859 ;  E.  Hugues,  Reslauration  de 
Protestanlisme  en  France,  1875;  Jlignet,  £taHisscment  .  .  .  du 
Cciluinisme  d  Gcnlvc  ;  G.  do  Felice,  Hist,  dcs  Protestaiiis  en  Frnnce\ 
E.  Benoit,  Hist.  de^V£ditde Nantes;  C.  Coqiierel,  EglisesduDisert; 
A.  Court,  Troubles  des  Civenncs;  Bonnemfeie,  Hist,  des  Camisards; 
Ouizot,  Hist,  dc  France,  1872;  Merle  d'Aubign^,  Rjforniation  au 
XVI.  siiclc;  I'lofcssor  JI.  II.  Baiid,  History  of  the  Rise  0/ the 
Huguenots,  2  vols.,  1880.  (G.  W.  K.) 

HULL,  or  KiNGSTON-upoN-HuLL,  a  municipal  and 
parliamentary  borough,  and  one  of  the  principal  seaport 
towns  of  England,  is,  though  a  county  in  itself,  locally  within 
the  East  Riding  of  Yorkshire,  situated  in  53°  44'  N.  lat. 
nnd  0°  10' W.  long.,' on  the  west  side  of  the  Hull,  where 
it  discharges  into  the  estuary  of  the  Humber,  20  miles  from 
the  German  Ocean  at  Spurn  Head.  By  rail  it  is  4H  miles 
east-south-east  of  York.  Branch  lines  of  the  North- 
Eastern  Railway  connect  it  with  the  principal  towns  in 
the  East  Riding ;  and  by  means  of  the  steam  ferry  across 
the  Humber  to  New  Holland  it  has  communication  with 
the  Great  Northern  and  the  Manchester,  Sheffield,  and 
Lincolnshire  Railways.  The  town  stands  on  a  level  plain 
so  low  as  to  render  embankments  necessary  to  protect 
it  from  inundation,  and  the  flatness  of  the  surrounding 
country  as  far  as  the  eye  can  reach  is  unbroken  by  anything 
that  can  be  properly  termed  an  elevation.  The  older  portion 
of  the  town,  which  is  completely  enclosed  between  the  docks 
on  the  north  and  west  and  the  Hull  and  Humber  on  the 
east  and  south,  was  originally  very  densely  inhabited,  and 
its  streets  were  narrow  and  irregular,  but  in  this  respect  it 
has  lately  undergone  great  improvements.  The  streets  in 
the  modern  quarter  are  spacious  and  regular,  and  the  villas 
of  the  wealthier  classes  occupy  the  suburbs.  A  pier  front- 
ing the  Humber  affords  a  pleasant  promenade.  To  the 
north  of  the  town  there  is  a  public  park  presented  in  1860 
by  Z.  C.  Pearson,  then  mayor  of  Hull.  It  is  27  acres 
iu  extent,  is  tastefully  laid  out,  and  contains  full-sized 
niarblo  statues  of  her  M.ijesty  the  Queen  and  of  the  late 
Princj  Consort.     A  botanic  garden  about  40  acres  in  ex- 


tent was  opened  in  1880.  There  is  a  large  public  cemetery, 
which  possesses  separate  chapels  for  churchmen  and  dis- 
senters. The  town  is  supplied  with  water  from  springs 
about  4  miles  distant,  two  condensing  engines  of  60  horse 
power  each  being  employed  iu  pumping  it. 

The  principal  public  buildings  are  the  town-hall  in  Low- 
gate,  completed  in  1866  iu  the  Italian  Renaissance  stylo, 
having  a  very  richly  adorned  facade,  with  a  central  dome 
135  feet  in  height  resting  on  eight  arches,  and  containing  a 
clock  and  bell ;  the  exchange  in  the  same  street,  completed 
also  in  1866,  in  a  less  ornate  form  of  the  Italian  style, 
containing  a  hall  70  feet  long  by  40  feet  wide,  and  the 
offices  of  the  Hull  chamber  of  commerce  and  the  Hull 
guardian  society  for  the  protection  of  trade ;  the  corn 
exchange  in  High  Street,  a  plain  building  with  a  great 
hall  157  feet  long  by  36  feet  wide  ;  the  custom-house  in 
Whitefriargate ;  Trinity  House,  a  handsome  brick  build- 
ing in  the  Tuscan  style,  erected  in  1753  by  the  guild  of 
Trinity  House,  originally  established  in  1369  ;  Charter- 
house, rebuilt  in  1645,  belonging  to  a  foundation  for  the 
support  "  of  the  feeble  and  old,"  which  was  established 
by  Sir  Michael  de  la  Pole  iu  1384;  the  dock  offices,  an 
elaborate  building  in  the  Italian  style ;  the  royal  institu- 
tion, a  large  and  beautiful  edifice  in  the  Roman  Corinthian 
style,  opened  by  Prince  Albert  in  1854,  possessing  a 
museum,  a  library  of  40,000  volumes,  and  accommodation 
for  the  meetings  of  the  literary  and  philosophical  society; 
the  new  general  post  office,  in  the  modern  Italian  style, 
opened  in  1877  ;  the  prison,  constructed  on  the  new  model 
principle,  opened  in  1869;  the  music-hall,  in  the  Renais- 
sance style  ;  the  theatre  royal,  opened  in  1873,  a  stuccoed 
structure  with  a  handsome  Corinthian  front ;  the  public 
baths  and  washhouses,  in  the  Tudor  style,  completed 
in  1850  at  a  cost  of  .£12,000.  The  only  church  of  special 
interest  or  architectural  merit  is  that  of  Holy  Trinity,  on 
the  west  side  of  the  market-place,  a  cruciform  edifice  iu 
the  floral  Gothic  style,  originally  founded  at  the  end  of 
the  13th  century,  but  of  various  dates,  and  lately  com- 
pletely restored  at  a  cost  of  over  .£30,000,  having  an 
extreme  length  of  272  feet,  the  breadth  of  the  nave  being 
72  feet  and  that  of  the  chancel  70  feet.  It  possesses  a 
very  fine  west  window,  filled  with  stained  glass  in  1862 
at  a  cost  of  £1000,  and  is  surmounted  at  the  intersection 
of  the  nave  and  transept  by  a  noble  tower,  with  finely 
decorated  pinnacles,  rising  from  the  point  of  intersection  to 
the  height  of  140  feet.  St  Mary's  church  in  Lowgate,  in 
the  Perpendicular  style,  was  originally  founded  in  the 
beginning  of  the  1 4th  century,  but  has  been  nearly  all 
rebuilt  since  that  period,  the  tower  being  erected  in  1696, 
and  the  whole  building  restored  in  1863-65  at  a  cost 
of  £10,000.  The  principal  educational  establishmenta 
are  the  grammar  school,  founded  in  1486;  the  Hull 
and  East  Riding  college,  a  proprietary  school  for  sons  of 
gentlemen ;  the  Trinity  House  marine  school,  founded  in 
1716;  Cogan's  charity  school  for  girls,  founded  in  1763; 
national,  Briti.sh,  Catholic,  Wesleyan,  ond  school  board 
schools  ;  a  ragged  and  industrial  school ;  and  the  Humber 
industrial  school  ship  "  Southampton."  Among  the  other 
institutions  for  ministering  to  the  intellectual  wants  of  the 
community  are  the  school  of  science  and  art,  the  literary  and 
philosophical  society,  the  royal  institution,  the  mechanics' 
institution,  the  Hull  church  institute  and  library,  the 
young  people's  Christian  and  literary  institute,  the  Catholic 
institute,  the  Lyceum  library  and  reading-room,  and 
the  literary  club.  The  charities  and  benevolent  founda- 
tions are  numerous,  and,  in  addition  to  Charterhouse  and 
Trinity  House,  already  mentioned,  include  the  infirmary, 
founded  in  1782,  and  extended  by  the  addition  of  two 
wings  in  1840,  and  of  detached  fever  wards  in  1874;  the 
Hull  and  Sculcoatoa  dispensary,  founded   in    1814;  the 
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liospital  for  sick  children,  opened  in  1873;  the  Loniojopathic 
dispensary;  the  blind  institute;  the  borough  lunatic  asylum, 
erected  in  18-49,  with  accommodation  for  160  patients; 
the  Hull  workhouse,  the  Sculcoates  union  woikhouse  ,  the 
seamen's  and  general  orphan  asylum;  the  sailors'  home, 
opened  in  1860;  the  sailors'  orphan  home  and  school, 
erected  in  1863  ;  Gregg's  hospital,  founded  in  1416, 
Lister's  in  1641,  and  Crowle's  in  1661. 

Hull  ranks  a.s  the  third  port  of  the  United  Kingdom, 
being  surpassed  in  the  value  of  its  exports  and  imports  by 
London  and  Liverpool  only.  The  original  harbour  occu- 
pied that  part  of  the  river  Hull  which  faced  the  old 
town,  but  ill  177-t  an  Act  was  passed  for  forming  a 
dock   CD   the  site   of  the   old   fortifications,    having   its 


entrance  at  the  upper  end  of  the  old  harbour.  This  dock, 
known  for  some  time  as  the  Old -dock,  is  1703  feet  long 
and  254  feet  broad,  and  its  area  is  10  acres.  In  1809  the 
Humber  dock  at  Uie  south  end  of  the  town  was  opened; 
it  is  914  feet  long  and  342  feet  broad,  and  its  area  is  7  acres. 
These  two  docks  were  connected  by  a  third,  opened  in 
1829,  at  first  named  the  Junction  dock,  its  length  being 
645  feet  and  a  breadth  of  238  feet ;  its  area  is  6  acres. 
After  a  visit  paid  to  Hull  by  the  Queen  and  Prince  Albert 
in  1854,  the  name  of  the  Old  dock  was  changed  to  the' 
Queen's  dock,  and  that  of  the  Junction  dock  to  the  Prince'f 
dock.  The  Railway  dock,  opened  in  1846,  extends  to  ? 
acres.  In  1850  the  Victorm  dock  was  opened,  on  the 
east  side  of  the  river  Hull,  with  entrances  from  it  and  the 
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Humber,  and  occupied  an  area  of  about  12i  acres.  In  1863 
this  dock  was  extended  7J  acres  eastward.  In  connexion 
with  this  dock  was  a  timber  pond  of  9i  acres,  subsequently 
enlarged  to  1 4  acre.s,  and  a  new  one  of  1 1  acres  was  about 
the  some  date  constructed  near  it.  The  Albert  dock,  opened 
by  the  prince  of  Wales  in  July  1869,  occupies  an  area  of 
24J  acre.<s  and  has  a  length  of  3370  feet,  with  a  breadth  at 
the  eastern  end  of  480  feet,  and  at  the  western  end  of  200 
feet  To  the  west  of  it  an  additional  dock  of  6  acres  was 
opened  in  May  1880.  A  capacious  graving  dock,  460  feet 
long,  which  is  entered  from  the  last-mentioned  dock  is  now 
(1880)  in  course  of  construction.  Another  dock  of  24  acres, 
lo  the  west  of  the  new  West  dock,  has  been  commeooed. 
Rails  in  connexion  with  the  North-Eastern  Railway  are  laid 
along  the  qua3-3  of  the  docka  In  1860  an  Act  was  ob- 
tained for  a  railway  frf^m  Hull  to  Barnsley,  and  a  dock 
in  connexion  with  it.  The  shipping  trade  of  Hull  is 
rhiefly  with  the  Bnltic  ports,  Denmark,  Norway,  Ger- 
iciioy,  and  Holland)  but  it  lin.   also  regular  steam  com- 


munication with  the  other  principal  ports  of  Europe,  as 
well  as  with  the  United  States,  the  Black  Sea,  Egypt, 
ic.  In  1878  the  number  of  ships  that  entered  was 
4996,  with  a  tonnage  of  1,750,977,  and  the  number 
that  cleared  4802,  with  a  tonnage  of  1,788,214  For  the 
five  years  ending  1878  the  average  number  of  ships  that 
entered  was  4987,  with  a  tonnage  of  1,742,120,  while  4857 
cleared,  with  a  tonnage  of  1,726,151. 

The  value  of  imports  of  foreign  and  colonial  merchandise 
in  1878  was  £17,849,197.  and  the  average  value  for  the  five 
years  1874-78  was  j£18,038,263.  The  value  of  exports  of 
produce  of  the  United  Kingdom  in  1878  was  £19,109,797, 
and  the  average  value  for  the  five  years  was  X21, 267,391. 
Hull  is  one  of  the  principal  shipping  ports  for  the  manu- 
factures of  Yorkshire  and  I^ancashire,  and  imports  large 
quantities  of  grain  from  Russia,  Prussia,  America,  and  the 
British  colonies,  and  of  timber  from  Norway  and  Sweden. 
The  import  of  cattle  is  very  large,  and  a  commodious 
cattle  depot  has  been  constructed.     The  deep  sea  fishing  ia 
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extensively  prosecuted,  and,  in  addition  to  several  small 
steamers,  employs  about  450  boats,  with  2500  Lands. 
Whale-fishing,  once  an  important  industry,  is  now  discon- 
tinued. 

The  staple  industry  of  Hull  is  seed-crushing  for  oil  and 
cake  making.  It  possesses  extensive  engineering  works 
ind  foundries,  larga  iron  shipbuilding  yards,  rope-yards, 
sail-lofts,  tanneries,  breweries,  flax  and  cotton  mills, 
chemical  works,  and  manufactures  of  blue  and  black 
load,  paints,  colours,  and  varnishes,  Portland  and  Roman 
cement,  phosphate  of  lime,  tobacco,  starch,  paper,  soap, 
fumit^re.  and  organs. 

The  population  of  the  ptrliamcntary  borough,  which 
was  84,U90  in  1851,  had  in  1871  reached  123,408.  The 
population  of  tliB  municipal  borough  in  1861  was  97,661, 
and  in  1871  it  had  increased  to  121,892.  The  area  of 
the  municipal  borough  is  3635  acres,  and  of  the  parlia- 
mjntary  4447  acres. 

Bistorij. — Hull  orifj'inateJ  in  the  two  nearly  contiguous  villiigcs 
•)f  Myton  and  Wyke,  the  latter  of  which  was  a  considerable  port 
not  long  after  the  Noiinan  Conquest.  For  some  period  the  unitfed 
village  was  known  as  Myton-\Vyke,  but  even  before  the  reign  of 
Edward  I.  it  is  also  occasionally  mentioned  as  Hull.  In  1298 
Edward  I.,  ou  returning  from  tlie  battle  of  Dunbar,  happened  to  pay 
it  a  visit,  when,  struck  With  its  advantages  as  a  commercial  port,  lie 
purchased  it  from  tlie  albot  of  Meaux,  with  the  purpose  of  fortify- 
ing it.  He  created  the  town  a  manor  of  itself,  bestowed  upon  it  the 
name  of  Kingston-upon-HiiIl,  and  issued  a  proclamation  offering  to 
.'lU  who  settled  in  it  special  advantages.  In  1299  it  received  a  royal 
charter  constituting  it  a  free  borongh.  About  the  same  time  the 
improvements  on  its  harbour  were  completed,  and  from  this  period 
Its  increase  in  prosperity  was  rapid  and  uninterrupted.  In  1316  a 
regular  ferry  was  established  between  Hull  and  Barton  in  Lincoln- 
shire, and  a  few  years  later  the  town  was  fortified  with  walls  and 
ditclies.  Much  of  the  early  prosperity  of  the  towu  was  due  to  the 
enterprise  of  tlio  famous  merchants,  the  De  la  Poles,  who  were  high  in 
favour  with  successive  monarchs,  and  the  head  of  which-house  was  in 
13S5  cre.ated  earl  of  Suffolk.  Sucli  was  the  importance  of  the  town 
in  the  reign  of  Ed  ward  III.  that  in  1359  it  supplied  for  the  armament 
.agamst  France  16  ships  and  466  seamen,  the  quota  of  Loudon  being 
25  ships  and  662  seamen,  aud  that  of  Newcastle  17  ships  and  314 
seamen.  In  thercign  ofKich.ird  II.  the  fortresses  were  repaired  and 
a  strong  castle  was  erected  on  the  east  side  of  the  river  Hull.  By 
Henry  VI.  additional  charters  were  granted,  erecting  the  town  and 
liberties  into  a  county  in  itself,  under  the  designation  of  "  The  Town 
.and  County  of  the  Town  of  Kingston-upon-HuU,"  constituting  it 
a  corporate  town,  and  appointing,  instead  of  a  mayoi  and  bailiffs,  for 
its  government  a  mayor,  sheriff,  and  aldermen.  In  tlie  Wars  of  the 
Hoses  it  strenuously  maintained  tlie  cause  of  Lancaster  ;  and  so 
zealous  was  it  in  its  loyalty  that  after  the  borough  funds  were 
exhausted  additional  money  was  raised  by  the  sale  of  the  materials 
of  the  market  cross.  In  the  )5th,  16th,  and  17th  centuries  it 
suffered  greatly  from  the  plague,  and  in  1527  and  1549  much 
damage  was  caused  by  inundations.  During  the  insurrection  in  1536 
called  the  Pilgrimage  of  Grace,  originated  by  the  dissolution  of  tlio 
monasteries,  Hull  was  seized  by  the  insurgents,  but,  after  the  dispei-- 
sion  of  the  mam  body  at  Doiicaster,  the  ringleaders  iu  the  town  were 
seized  by  tlie  m.agistrates  and  executed.  During  the  second  rebellion 
in  Yorksliiro  in  1537  tlio  toivn  was  taken  possession  of  by  the  in- 
surgents headed  by  Sir  Robert  Constable,  and  held  for  a  month,  but 
the  loyal  inhabitants,  surprising  them  in  the  middle  of  the  night, 
compelled  them  to  suncnder ;  many  of  them  were  executed,  and  the 
body  of  Sir  Robert  Constable  was  hung  in  chains  over  the  Beverley 
gate.  ,In  1540  Hull  was  visited  by  Henry  VIII.,  who,  altera  careful 
survey  of  the  town  and  neighbourhood,  gave  directions  for  the  erec- 
tion of  a  castle  and  other  fortifications,  for  the  cutting  of  a  canal 
from  Kewland  to  Hull  in  order  to  provide  "additions  of  fresh 
water,"  and  for  the  improvement  of  Suffolk  palace,  originally 
erected  by  the  De  la  Poles,  but  since  then  acquired  by  the  crown. 
During  the  lurliamentary  war  the  possession  of  Hull  was  an  object 
of  ambition  to  both  parties  on  account  of  its  importance  as  a  depot 
for  arms  and  military  stores.  In  1642  the  governor,  Sir  John  Hotham, 
refused  to  .admit  Charles  I.  into  the  towu.  In  1643  and  1644  it  sus- 
tained two  long  sieges  and  many  vigorous  attacks  by  the  royalists. 
In  1534  Hull  was  made  the  see  of  a  suffragan  bisliop,  but  the 
office  was  abolished  on  the  death  of  Edward  VI.  By  the  33d  of 
Edward  I.  the  town  returned  burgesses  to  parliament.  The  privi- 
lege was  afterwards  for  some  time  in  abeyance  till  the  12th  of 
Edward  II.,  since  which  peiiod  it  has  returned  two  members. 

Among  the  eminent  natives  of  Hull,  besides  the  Do  la  Poles,  are 
Andrew  Wnrvell,  ^\'illiam  Mason  the  friend  of  Gray  the  poet, 
William  Wilbcrforec,  aud  MjjorGcncral  Pcrronet  Thompson. 


Tho  principal  liistnilcs  ot  JIull  mo  llioso  of  GenI,  1735,  reprinted  leca- 
nuUU-y,  nss;  Tickfll,  1703;  Krost,  1827;  nnd  Shcahon,  18C4.  See  bIio 
Sj  inuns's  IJiglhSlrett,  Halt,  some  yoart  tiitce^  and  Btogrttp/ncal  Sieldiea  inter- 
tpaicd  trith  J/istoncat  Accounts  o/  Ifie  Toirn,  Ancient  and  Modem,  Ac,  1BC2; 
Wooley's  Statutes  retatinff  to  Kin<jston-ttpon-l/utl,  lliZO;  Symons's  JlultiniOy  or 
iiclcct  ions  from  local  Jliitor^,  1S71',  and  Skelches  of  Uuti  Authors^  1879. 

HULS,  a  town  of  Prussia,  in  the  circle  of  Kempen,  and 
government  district  of  Diisseldorf,  is  situated  at  the  termiaus 
of  a  branch  railway  line  to  Crefeld  and  Diisseldorf,  4  miles 
north  of  Crefeld  and  17  north-west  of  Diisseldorf.  It 
possesses  manufactures  of  damask  and  velvet,  and  in  the 
neighbourhood  iro'"jtone  is  obtained.  The  population  in 
1875  was  6096. 

HULSE,  John  (1708-1789),  founder  of  the  Hulsean 
lectureship  at  the  university  of  Cambridge,  was  bom  at 
Middlewich,  in  Cheshire,  in  1708.  Entering  St  John's 
College,  Cambridge,  he  graduated  in  1728,  and  on  taking 
holy  orders  was  presented  to  a  small  country  curacy.  His 
father  having  died  in  1753,  Hmse  succeeded  to  his  estates 
in  Cheshire,  where,  owing  to  feeble  health,  he  lived  in 
retirement  till  his  death  in  1789.  He  bequeathed  his 
estates  to  Cambridge  University  for  the  purpose  of  main- 
taining two  scholars  at  St  John's  College,  of  founding  a 
prize  for  a  dissertation,  and  of  instituting  the  offices  of 
Christian  advocate  and  of  Christian  preacher  or  Hulsean 
lecturer.  By  a  statute  in  1860  the  Hulsean  professorship 
of  divinity  was  substituted  for  the  office  of  Christian 
advocate,  and  the  lectureship  was  considerably  modified. 
The  first  course  of  lectures  under  the  benefaction  was 
delivered  in  1820.  In  1830  the  number  of  annual  lectures 
or  sermons  was  reduced  from  twenty  to  eight ;  subse- 
quently they  were  restricted  to  four.  The  annual  value 
of  the  Hulse  endowment  is  between  £800  and  £900,  of 
which  eight-tenths  go  to  tho  professor  of  divinity  and  one-' 
tenth  to  the  prize  and  lectureship  respectively. 

HUMBLE-BEE,  a  name  applied  by  phonetic  instinct 
under  various  inflexions  (such  as  "  Bumble-bee  "  in  England 
provincially,  and  "  Hummel"  in  German}')  to  the  large  bees 
of  the  genus  Bomhus  (which,  like  the  French  "  Bourdon^" 
is  probably  also  suggested  by  the  noise  made  by  these 
insects).  They  belong  to  the  social  section  of  the  great 
family  Apidce,  of  which  the  common  hive-bee  is  the -type, 
and,  like  that  well-known  insect,  live  in  colonies  composed 
of  the  two  sexes  and  neuters.  Instead  of  a  single  female^ 
(or  queen),  however,  many  are  found  in  one  nest;  andi 
the  workers  do  not  hibernate.  The  female  also  differs  from 
the  queen  hive-bee  in  having  dense  fringes  of  hairs  on 
the  pollen-plates  of  tho  hind  legs,  and  a  widened  base  to 
tho  hind  tarsi,  a  structure  necessitated  by  her  having  to 
work  single-handed  at  the  commencement  of  the  season,  as 
the  workers  and  males  do  not  survive  the  winter.  Early  in 
the  spring  these  large  hibernated  females  may  be  observed 
on  the  wing,  each  becoming  the  founder  of  a  fresh  colony, 
in  which  the  neuters  are  first  produced.  There  are  two 
kinds  of  females,  the  .'smaller  one  only  producing  male  eggs, 
but  not  surviving  the  winter.  The  number  of  individuals 
in  a  colony,  varies  with  tho  different  species,  and  as  a  rule 
is  least  in  those  building  their  nest  above  ground.  In  one 
very  common  subterranean  species,  Bomhus  terreslris,  as 
many  as  107  males,  56  females,  and  180  workers  have 
been  found  in  one  nest.  There  is  considerable  differenee 
between  the  males,  females,  and  neuters ;  the  last  two 
differ,  however,  but  little  except  in  size,  whereas  tho  males 
often  exhibit  a  very  varying  coloration,  and  have  structural 
peculiarities,  such  as  an  additional  segment  to  the  abdomen, 
longer  antenna;  and  tongue,  no  pollen-basket,  (fee.  Thoy 
hove  also  no  sting,  whereas  both  female  and  worker  ar^ 
armed  like  the  hive-bee.  Great  difficulty  exists  in  referring 
these  three  constituents  to  their  proper  species,  owing  t«* 
individual  variation,  alteration  with  age, and  the  difficulty  ol 
seeing  all  the  members  of  a  colony  at  the  same  time  ;  so  thaj 
naturalists  are  not  by  any  means  agreed  as  to  the  specifid 
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status  ot  many  of  tliero,  and  the  synonymy  is  very  compli- 
cated. The  nestaare  not  constructed  after  the  symmetrical 
fashion  of  those  of  the  hive-bee,  but  consist  of  a  collection 
of  oval  brownish  cells,  at  first  few  in  number,  but  receiving 
additions  and  extensions  as  the  brood  increases,  and  accom- 
panied by  celb  containing  pollen  and  honey.  The  workers 
assist  in  rearing  the  larva;,  and  in  disengaging  the  indivi- 
duals from  their  pupal  integuments  as  they  reach  the  perfect 
state;  and  it  has  been  noticed  that  this  metamorphosis  is 
accelerated  by  a  kind  of  incubation.  The  nests  are  made 
under  bushes,  in  banks,  &,c.,  sometimes  as  much  as  5  feet 
from  the  surface.  A  well-known  one  is  made  by  the 
"Moss-carder"  humble-bee,  Bombus  muscorum,  which  has 
often  been  observed  collecting  the  natural  material  for  its 
dome,  working  in  line.  As  usual  with  provident  or  social 
animals,  these  interesting  insects  are  subject  to  encroach- 
ment by  parasites  of  various  kinds ;  most  noteworthy 
among  which  are  some  species  (there  are  three  or  four  in 
England)  of  the  closely  allied  genus  Apal/ius  (or  Fsi- 
thyrus),  superficially  resembling  exactly  the  true  humble-' 
bees,  but  with  no  pollen-collecting  apparatus,  and  no 
workers.  They  exist  apparently  on  friendly  terms  with 
their  hosts,  whose  stores  aie  at  times  materially  preyed 
upon  by  the  larv»  of  Volucdla,  a  genus  of  Diptera  or  two- 
winged  flies  also  resembling  humble-bees.  Various  beetles, 
such  as  Aruherophxu/us,  Cryptophagus,  Leplinus,  &c.,  and 
the  lame  of  Tinea  peUionella,  a  small  moth,  also  occur  in 
their  nests. 

As  regards  distribution,  the  Bomhi  are  found  in  Europe, 
America  (North  and  South),  Africa,  India,  China,  and 
Java,  but  not  in  Australasia,  where,  indeed,  it  has  even  been 
attempted  to  introduce  some  species  for  the  purpose  of 
fertilizing  the  introduced  clover,  for  which  the  structure  of 
the  native  insects  is  apparently  insufficient.  It  is,  however, 
in  the  northern  zone  that  they  flourish  best,  their  hardy 
nature  enabling  them  to  exist  in  the  Arctic  regions,  as  far 
as  man  has  penetrated ;  and  the  numerous  additions  con- 
tinually being  made  to  the  list  of  known  species  from  the 
Caucasus,  the  Amur  district,  Turkistan,  Arizona,  &c.,  point, 
not  only  to  a  wide  geographical  range,  but  to  a  large  adapta- 
tion to  some  useful  end.  The  experiments  of  Darwin, 
Miiller,  and  others  show  how  important  a  part  is  played  by 
humble-bees  in  the  economy  of  nature  as  plant  fertQizers ; 
and.  though  perhaps  not  exhibiting  such  highly-developed 
instincts  as.  the  hive-bee,  they  possess  sufficient  reasoning 
power  to  enable  them,  by  perforating  the  base  of  the 
calyx  of  certain  flowers,  to  obtain  otherwise  inaccessible 
honey. 

HUMBOLDT,FBiEDEicn  Heineich  Alexander,  Baron 
VON  (1769-1859),  a  distinguished  naturalist  and  traveller, 
was  bom  at  Berlin,  September  li,  1769.  His  father,  who 
was  a  major  in  the  Prussian  army,  belonged  to  a  Pomeranian 
family  of  consideration,  and  was  rewarded  for  his  services 
during  the  Seven  Years'  War  with  the  post  of  royal  cham- 
berlain. He  married  in  1766  Maria  Elizabeth  von  Colomb, 
■widow  of  Baron  von  Hollwcde,  and  had. by  her  two  sons, 
of  whom  the  younger  is  the  subject  of  this  notice.  The 
childhood  of  Alexander  von  Humboldt  was  not  a  promising 
one,  as  regards  either  health  or  intellect.  His  characteristic 
tistes,  however,  soon  displayed  themselves ;  and  from  his 
fancy  for  collecting  and  kbelling  plants,  shells,  and  insects 
he  received  the  pkyful  title  of  "the  little  apothecary." 
The  care  of  his  education,  on  the  unexpected  death  of  his 
father  in  1779,  devolved  upon  his  mother,  who  discharged 
the  trust  with  constancy  and  judgment.  Destined  for  a 
political  career,  he  studied  finance  during  six  months  at 
the  university  of  Frankfort-on-the-Oder";  and  a  year  later, 
April  25,  1789,  he  matriculated  at  Gottingen,  then  eminent 
for  the  lectures  of  Heyne  and  Blumenback  His  vast  and 
varied  powers  were  by  this  time   fuiiy  dev»loped;  and 


during  the  vacation  of  1789  he  gave  a  fair  earnest  of  his 
future  performances  in  a  scientific  excursion  up  the  Rhine, 
and  in  the  treatise  thence  issuing,  ilineralogiscks  Beohacht- 
■ungen  iiber  einige  Basalte  am  Ji'tein  (Brunswick,  1790). 
His  native  passion  for  distant  travel  was  confirmed  by  the 
friendship  formed  by  him  at  Gottingen  with  George  Forstcr, 
Heyno's  son-in-law,  the  distinguished  companion  of  Cook's 
second  voyage.  Henceforth  his  studies,  which  his  rare 
combination  of  parts  enabled  him  to  render  at  once  molti^ 
farious,  rapid,  and  profound,  were  directed  with  extraor' 
dinary  insight  and  perseverance  to  the  purpose  of  preparing 
himself  for  his  distinctive  calling  as  a  scientific  explorer. 
With  this  view  he  studied  commerce  and  foreign  languages 
at  Hamburg,  geology  at  Freiberg  under  Werner,  anatomy 
at  Jena  under  Loder,  astronomy  and  the  use  of  scientifid 
instruments  under  Zach  and  Kiihler.  His  researches  into 
the  vegetation  of  the  mines  of  Freiberg  led  to  the  publica- 
tion in  1793  of  his  Florae  Fribergends  Specimen;  and 
the  results  of  a  prolonged  course  of  experiments  on  the 
phenomena  of  muscular  irritability,  then  recently  dis- 
covered by  Galvani,  were  contained  in  his  Vereuche 
iiber  die  gereizte  Muskel-  und  JVervenfaser  (Berlin,  1797), 
enriched  in  the  French  translation  with  notes  by  IBlumen- 
bach. 

In  1791  he  was  admitted  to  the  intimacy  of  the  famous 
Weimar  coterie,  and  contributed  (June  1795)  to  Schiller's 
new  periodical.  Die  Uoren,  a  philosophical  allegory  entitled 
Die  Lebenslcrafl,  oder  der  rhodische  Genius.  In  the  summer 
of  1790  he  paid  a^ flying  visit  to  England  in  company  with 
Forster.  In  1792  and  1797  he  was  in  Vienna;  in  1795 
he  made  a  geological  and  botanical  tour  through  Switzerland 
and.  Italy.  He  had  obtained  in  the  meantime  official 
employment,  having  been  appointed  assessor  of  mines  at 
Berlin,  February  29,  1792.  Although  the  service  of  the 
state  was  consistently  regarded  by  hira  but  as  an  apprentice- 
ship to  the  service  of  science,  he  fulfilled  its  duties  with 
such  conspicuous  ability  that  he  not  only  rapidly  rose  to 
the  highest  post  in  his  department,  but  was  besides  entrusted 
with  several  importantdiplomatic  missions.  Thedeath  of  his 
mother,  November  19,  1796,  set  him  free  to  follow  the  bent 
of  his  genius,  and,  finally  severing  his  official  connexions, 
he  waited  for  an  opportunity  of  executing  his  long-cherished 
schemes  of  traveL  On  the  postponement  of  Captain 
Baudin's  proposed  voyage  of  circumnavigation,  which  he 
had  been  officially  invited  to  accompany,  he  left  Paris  for 
Marseilles  with  Bonpland,  the  designated  botanist  of  the 
frustrated  expedition,  hoping  to  join  Bonaparte  in  Egypt 
The  means  of  transport,  however,  were  not  forthcoming, 
and  the  two  travellers  eventually  found  their  way  to  Madrid, 
where  the  unexpected  patronage  of  the  minister  d'Urquijo 
determined  them  to  make  Spanish  America  the  scene  of 
their  explorations. 

Armed  with  powerful  recommendations,  they  sailed  to 
the  "fizarro"  from  Corunna,  June  5,  1799,  stopped  six 
days  at  Teneriflfe  for  the  ascent  of  the  Peak,  and  landed, 
July  16,  at  Cumana.  There  Humboldt  observed,  on  the 
night  of  the  12-13th  of  November,  that  remarkable  meteor- 
shower  which  forms  the  starting-point  of  our  acquaintance 
with  the  periodicity  of  the  phenomenon ;  thence  he  proceeded 
with  Bonpland  to  Caracas;  and  in  February  1800  he  left  tha 
coast  for  the  purpose  of  exploring  the  course  of  the  Orinoco. 
This  trip,  which  lasted  four  months,  and  covered  1725  miles 
of  wild  and  uninhabited  country,  had  the  important  resoli 
of  establishing  the  existence  of  a  communication  between 
the  water-systems  of  the  Orinoco  and  Amazon,  and  of 
determining  the  exact  position  of  the  bifurcation.  On  the 
24th  of  November  the  two  friends  set  sail  for  Cuba,  and 
after  a  stay  of  some  mouths  regained  the  mainland  at 
Cartagena.  Ascending  the  swollen  stream  of  the  Magdalena, 
and  crossing  the  frozen  ridgcsof  the  Cordilleras,  they  reached 
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Quito  after  a  tedious  and  difficult  journey,  January  6, 1802. 
Their  stay  there  was  signalized  by  the  ascent  of  Pichincha 
and  Chimborazo,  and  terminated  in  an  expedition  to  the 
sources  of  the  Amazon  en  route  for  Lima.  At  Callao 
Humboldt  observed  the  transit  of  Mercury  on  November  9, 
and  studied  the  fertilizing  properties  of  guano,  the  introduc- 
tion of  which  into  Europe  was  mainly  due  to  his  writings. 
A  tempestuous  sea-voyage  brought  them  to  the  shores  of 
Mexico,  and  after  a  year's  residence  in  that  province, 
followed  by  a  short  visit  to  the  United  States,  they  set  sail 
for  Europe  from  the  mouth  of  the  Delaware,  and  landed  at 
Bordeaux,  August  3,  1804. 

Humboldt  may  justly  be  regarded  as  having  in  this 
memorable  expedition  laid  the  foundation  of  the  sciences  of 
physical  geography  and  meteorology  in  their  larger  bearings. 
By  his  delineation  (in  1817)  of  "isothermal  lines,"  he  at 
once  suggested  the  idea  and  devised  the  means  of  compar- 
ing the  climatic  conditions  of  various  countries.  He  first 
investigated  the  rate  of  decrease  in  mean  temperature  with 
increase  of  elevation  above  the  sea-level,  and  afforded,  by 
his  investigations  into  the  origin  of  tropical  storms,  the 
earliest  clue  to  the  detectioa  of  the  more  complicated  law 
governing  atmospheric  disturbances  in  higher  latitudes ; 
while  his  essay  on  the  geography  of  plants  was  based  on 
the  then  novel  idea  of  studying  the  distribution  of  organic 
life  as  aflfected  by  varying  physical  conditions.  His  dis- 
covery of  the  decrease  in  intensity  of  the  earth's  magnetic 
force  from  the  poles  to  the  equator  was  communicated  to 
the  Paris  Institute  in  a  memoir  read  by  him,  December  7, 
1804,  and  its  importance  was  attested  by  the  speedy 
emergence  of  rival  claims.  His  services  to  geology  were 
mainly  based  on  his  attentive  study  of  the  volcanoes  of 
the  New  World.  He  showed  that  they  fell  naturally  into 
linear  groups,  presumably  corresponding  with  vast  subter- 
ranean fissures ;  and  by  his  demonstration  of  the  igneous 
origin  of  rocks  hitherto  held  to  be  of  aqueous  formation,  he 
contributed  largely  to  the  soread  of  juster  views  than  those 
then  prevailing. 

I  The  reduction  into  form  and  publication  of  the  encyclo- 
paedic mass  of  materials — scientific,  political,  and  archaeo- 
logical— collected  by  him  during  his  absence  from  Europe 
was  now  Humboldt's  most  urgent  desire.  After  a  short 
trip  to  Italy  with  Gay-Lussac  for  the  purpose  of  investigat- 
ing the  law  of  magnetic  declination,  and  a  sojourn  of  two 
years  and  a  half  in  his  native  city,  he  finally,  in  the  spring 
of  1808,  settled  in  Paris  with  the  view  of  securing  the 
scientific  co-operation  required  for  bringing  his  great  work 
through  the  press.  This  colossal  task,  which  he  at  first 
hoped  would  have  occupied  but  two  years,  eventually  cost 
him  twenty-one,  and  even  then  remained  incomplete. 
With  the  exception  of  Napoleon  Bonaparte,  he  was  now 
the  most  famous  man  in  Europe.  A  chorus  of  applause 
greeted  him  from  every  side.  Academies,  both  native  and 
foreign,  wera  eager  to  enrol  him  among  their  members. 
Frederick  William  III.  of  Prussia  conferred  upon  him  the 
honour,  without  exacting  the  duties,  attached  to  the  post  of 
royal  chamberlain,  together  with  a  pension  of  2500  thalers, 
afterwards  doubled.  He  refused  the  appointment  of 
Prussian  minister  of  public  instruction  in  1810.  In  1814 
hB  accompanied  the  allied  sovereigns  to  London.  Three 
years  later  he  was  summoned  by  the  king  of  Prussia  to 
attend  him  at  the  congress  of  ALx-la-Chapelle.  Again  in 
the  autumn  of  1822  he  accompanied  the  same  monarch  to 
the  congress  of  Verona,  proceeded  thence  with  the  royal 
p^rty  to  Rome  and  Nanle.s,  and  returned  to  Paris  in  the 
fpring  of  1823. 

The  French  capital  he  had  long  regarded  as' "his  true 
ftomei  There  he  found,  not  only  scientific  sympathy,  but 
the  social  stimulus  which  his  vigorous  and  liealthy  mind 
■:a2crly  craved.     He  was  equally  in  hi.<?  element  as  the  lion 


of  the  salons  and  as  the  savant  of  the  institute  and  the 
observatory.  Thus,  when  at  last  he  received  from  his 
sovereign  a  summons  to  join  his  court  at  Berlin,  he  obeyed 
indeed,  but  with  deep  and  lasting  regret.  The  provin- 
cialism of  his  native  city  was  odious  to  him.  He  never 
ceased  to  rail  against  the  bigotry  without  religion,  aesthe- 
ticism  without  culture,  and  philosophy  without  common 
sense,  which  he  found  dominant  on  the  banks  of  the  Spree. 
The  unremitting  benefits  and  sincere  attachment  of  two 
well-meaning  princes  secured  indeed  his  gratitude,  but 
could  not  appease  his  discontent  At  first  he  Sought  relief 
from  the  "  nebulous  atmosphere "  of  his  new  abode  by 
frequent  visits  to  Paris  ;  but  as  years  advanced  his  excur- 
sions were  reduced  to  accompanying  the  monotonous 
"  oscillations"  of  the  court  between  Potsdam  and  Berlin. 
On  the  12th  of  May  1827  he  settled  permanently  in  the 
Prussian  capital,  where  his  first  efl'orts  were  directed  towards 
the  furtherance  of  the  science  of  terrestrial  magnetism.  For 
many  years  it  had  been  one  of  his  favourite  schemes  to 
secure,  by  means  of  simultaneous  observations  at  distant 
points,  a  thorough  investigation  of  the  nature  and  law  of 
"  magnetic  storms  " — a  term  invented  by  him  to  designate 
abnormal  disturbances  of  the  earth's  magnetism.  The 
meeting  at  Berlin,  September  18,  1828,  of  a  newly-formed 
scientific  association,  of  which  he  was  elected  president, 
gave  him  the  opportunity  of  setting  on  foot  an  extensive 
system  of  research  in  combination  with  his  diligent  personal 
observations.  His  appeal  to  the  Russian  Government  in 
1829  led  to  the  establishment  of  a  line  of  magnetic  and 
meteorological  stations  across  northern  Asia ;  while  his 
letter  to  the  duke  of  Sussex,  then  (April  1836)  president 
of  the  Royal  Society,  secured  for  the  undertaking  the  wide 
basis  of  the  British  dominions.  Thus  that  scientific  con- 
spiracy of  nations  which  is  one  of  the  noblest  fruits  of 
modem  civilization  was  by  his  exertions  first  successfully 
organized. 

In  1811,  and  again  in  1818,  projects  of  Asiatic  explora- 
tion were  proposed  to  Humboldt,  first  by  the  Russian,  and 
afterwards  by  the  Prussian  Government ;  but  on  each 
occasion  untoward  circumstances  interposed,  and  it  was  not 
until  he  had  entered  upon  his  sixtieth  year  that  he  resumed 
his  early  r6le  of  a  traveller  in  the  interests  of  science. 
Between  May  and  November  1829  he,  together  with  his 
chosen  associates  Gustav  Rose  and  Ehrenberg,  traversed 
the  wide  expanse  of  the  Russian  empire  from  the  Neva  to 
the  Yenesei,  accomplishing  in  twenty-five  weeks  a  distance 
of  9614  miles.  The  journey,  however,  though  carried  out 
with  all  the  advantages  afforded  by  the  immediate  patronage 
of  the  Russian  Government,  was  too  rapid  to  be  profitable. 
Its  most  important  fruits  were  the  correction  of  the  preva- 
lent exaggerated  estimate  of  the  height  of  the  Central-Asian 
plateau,  and  the  discovery  of  diamonds  in  the  gold-washings 
of  the  Ural — a  result  which  Humboldt's  Brazilian  ex- 
periences enabled  him  to  predict,  and  by  predicting  to 
secure. 

Between  1830  and  1848  Humboldt  was  frequently 
employed  in  diplomatic  missions  to  the  court  of  Louis 
Philippe,  with  whom  he  always  maintained  the  most  cordial 
personal  relations.  The  death  of  his  brother,  Wilhelm  von 
Humboldt,  who  expired  in  his  arms,  April  8, 1836,  saddened 
the  later  years  of  his  life.  In  losing  him,  Alexander 
lamented  that  he  had  "  lost  half  himself."  The  accession 
of  the  crown  prince  as  Frederick  William  IV.,  on  the  death 
of  his  father,  in  June  1840,  added  to  rather  than  detracted 
from  his  court  favour.  Indeed,  the  new  king's  craving  for 
his  society  became  at  times  so  importunate  as  to  leave  him 
only  some  hours  snatched  from  sleep  for  the  prosecution  oi 
his  literary  labours. 

It  is  not  often  that  a  man  postpones  to  his  seventy-sixth 
year,  and  then  successfully  executes,  the  crowning  task  \J 
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his  life.  Yet  this  was  Humboldt's  case.  The  first  two 
Toltunea  of  the  Kosmos  were  published,  and  in  the  main 
composed,  between  the  years  1845  and  1817.  The  idea  of 
n  work  which  should  convey,  not  only  a  graphic  description, 
but  an  imaginative  conception  of  the  physical  world — which 
should  support  generalization  by  details,  and  dignify  details 
by  generalization,  had  Boated  before  his  mind  for  upwards 
of  half  a  century.  It  first  took  definite  shape  in  a  set  of 
lectures  delivered  by  him  before  the  university  of  Berlin 
in  the  winter  of  1827-28.  These  lectures  formed,  as  his 
latest  biographer  expresses  it,  "  the  cartoon  for  the  great 
fresco  of  the  Kosmos."  The  scope  of  this  remarkable  work 
may  be  briefly  described  as  the  representation  of  the  unity 
amid  the  complexity  of  nature.  In  it  the  large  and  vague 
ideals  of  the  18th  are  sought  to  be  combined  with  the 
exact  scientific  requirements  of  the  19th  century.  And,  in 
spite  of  inevitable*  shortcomings,  the  attempt  was  in  an 
eminent  degree  successful.  Nevertheless,  the  general  efiect 
of  the  book  is  rendered  to  some  extent  unsatisfactory  by 
its  tendency  to  substitute  the  indefinite  for  the  infinite,  and 
thus  to  ignore,  while  it  does  not  deny,  the  existence  of  a 
power  outside  and  beyond  those  of  nature.  A  certain 
heaviness  of  style,  too,  and  laborious  picturesqueness  of 
treatment  make  it  more  imposing  than  attractive  to  the 
general  reader.  Its  supreme  and  abiding  value,  hosvever, 
consists  in  its  faithful  reflexion  of  the  mind  of  a  great  man. 
No  higher  eulogium  can  be  passed  on  Alexander  vob 
Humboldt  than  that,  iu  attempting,  and  not  unworthily 
attempting,  to  portray  the  universe,  he  succeeded  still 
more  perfectly  in  portraying  his  own  comprehensive  intelli- 
gence. 

The  last  decade  of  his  long  life — his  "  improbable  "  years, 
as  he  was  accustomed  to  call  them — was  devoted  to  the  con- 
tinuation of  this  work,  of  which  the  third  and  fourth  volumes 
were  published  iu  1850-58,  and  a  fragment  of  a  fifth 
appeared  posthumously  in  1862.  In  these  he  sought  to 
fill  up  what  was  wanting  of  detail  as  to  individual  branches 
of  science  in  the  sweeping  survey  contained  in  the  first 
volume.  Notwithstanding  their  high  separate  value,  it 
must  be  admitted  that,  from  an  artistic  point  of  view,  these 
additions  were  deformities.  The  characteristic  idea  of  the 
work,  so  far  as  such  a  gigantic  idea  admitted  of  literary 
incorporation,  was  completely  developed  in  its  opening 
portions,  and  the  attempt  to  convert  it  into  a  scientific 
encyclopaedia  was  in  truth  to  nullify  its  generating  motive. 
Humboldt's  remarkable  industry  and  accuracy  were  never 
more  conspicuous  than  in  the  erection  of  this  latest  trophy 
to  his  genius.  Nor  did  he  rely  entirely  on  his  own  labours. 
He  owed  much  of  what  he  accomplished  to  his  rare  power 
of  assimilating  the  thoughts  and  availing  himself  of  the 
co-operation  of  others.  He  was  not  more  ready  to  incur 
than  to  acknowledge  obligations.  Tlie  notes  to  Kosmos 
overflow  with  laudatory  citations,  which  were,  indeed,' 
the  current  coin  in  which  he  discliarged  his  intellectual 
debts. 

On  the  24th  of  February  1857  Humboldt  was  attacked 
with  a  slight  apoplectic  stroke,  which,  however,  passed 
away  without  leaving  any  perceptible  trace.  It  was  not 
until  the  winter  of  1858-59  that  his  strength  began  to 
decline,  and  on  the  ensuing  6th  of  May  he  tranquilly 
expired,  wanting  but  six  months  of  completing  his  ninetieth 
year.  The  honours  which  had  been  sliowered  on  hira 
during  life  followed  him  after  death.  His  remains,  pre- 
viously to  being  interred  in  the  family  resting-place  at 
Tegel,  were  conveyed  in  state  through  the  streets  of  Berlin, 
and  received  by  the  prince-regent  with  uncovered  head  at 
the  door  of  the  cathedral  The  first  cei  tenary  of  his  birth 
was  celebrated  September  14,  1869,  with  equal  enthusiasm 
in  the  New  as  in  the  Old  World;  aud  the  nunicrous  nionu- 
xnents  erected  in  his  honour,  and  newly-explored  regions 
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called  by  his  name,  bear  witness  to  the  universal  diffusioiv 
of  his  fame  and  popularity. 

Humboldt  was  never  married,  and  seems  to  have  been  at 
all  times  more  social  than  domestic  in  his  tastes.  To  bis 
brother's  family  he  was,  however,  much  attached ;  aud  in 
his  later  years  the  somewhat  arbitrary  sway  of  an  old  aud 
faithful  servant  held  him  in  more  than  matrimonial  bond- 
age. By  a  singular  example  of  weakness,  he  executed,  four 
years  before  his  death,  a  deed  of  gift  transfefring  to  this 
man  Seifert  the  absolute  possession  of  his  entire  property. 
It  is  right  to  add  that  no  undue  advantage  appears  to  have 
been  taken  of  this  extraordinary  concessten.  Of  the 
qualities  of  his  heart  it  is  less  easy  to  speak  than  of  those 
of  his  head.  The  clue  to  his  inner  life  might  probably  be 
found  in  a  certain  egotism  of  self-culture  which  influenced 
his  affections  as  well  as  regulated  his  studies.  His  attach- 
ments, however,  once  formed,  were  sincere  and  lasting. 
He  made  innumerable  friends ;  and  it  does  not  stand  on 
record  that.lie  ever  lost  one.  His  benevolence  was  through- 
out his  life  active  and  disinterested.  His  early  zeal  for  the 
improvement  of  the  condition  of  thp  miners  in  Galicia  and 
Franconia,  his  consistent  detestation  of  slavery,  his  earnest 
patronage  of  rising  men  of  science,  bear  witness  to  the 
large  humanity  which  formed  the  ground-work  of  his 
character.  The  faults  of  his  old  age  have  been  brought 
into  undue  prominence  by  the  injudicious  publication  of 
his  letters  to  Varnhagen  von  Ense.  The  chief  of  these 
was  his  habit  of  smooth  speaking,  almost  amounting  to 
flattery,  which  formed  a  painful  contrast  with  the  caustic 
sarcasm  of  his  confidential  utterances.  His  vanity,  at  all 
times  conspicuous,  was  tempered  by  his  sense  of  humour, 
and  was  so  frankly  avowed  as  to  invite  sympathy  rather 
than  provoke  ridicule.  After  every  deduction  has  been 
made,  he  yet  stands  before  us  as  a  colossal  figure,  not 
unworthy  to  take  his  place  beside  Goethe  as  the  represen- 
tative of  the  scientific  side  of  the  culture  of  his  country. 

The  best  biography  of  Humboldt  is  that  of  Professor  Karl  Brubns 
(3  vols.,  8vo,  Leipsic,  1872),  excellently  translated  into  English  by 
the  Misses  Lassell,  with  the  omission,  however,  of  the  exhaustive 
bibliographical  notice  and  scientific  summary  contained  in  the 
original.  The  Voyage  aux  regions  (quinoxialcs  du  Nourcau  Con- 
tinent, fait  n99-lS0i,par  Alexandre  dc  Humboldtet  AimiBonplajut, 
(Paris,  1807,  &c.),  consisted  of  thirty  folio  and  quarto  volumes,  and 
comprised  a  considerable  number  of  subordinate  but  important 
works.  Among  these  may  be  enumerated  Vue  dcs  CordilUres  et 
monuments  des  peuplcs  indigenes  de  T Amirique,  2  volj.,  folio,  1810  ; 
Examen  erilique  de  I' hiitoire  de  la  geographic  du  Kouveau  Continent, 
ISli-Si  ;  Alias  giographique  et  physiqucdu  royaume  de  la  Kouvelle 
Espagnc,  1811  ;  Easai  politique  sur  le  royaume  de  la  NoutelU 
Esppgnc,  1811  ;  Essai  sur  la  gc'ogiaphie  des  planlcs,  1805  (now  very 
rare) ;  and  Relation  historique,  1814-25,  au  unHnished  narrative  of 
his  travels,  including  the  Essai  poliiique  sur  Vile  de  Cuba.  The 
Kova  genera  et  species plantantm  (7  vols  folio,  1815-25),  containing 
descriptions  of  above  4500  species  of  plants  collected  by  Humboldt 
and  Bonpland,  was  mainly  compiled  by  C.  S.  Kunth  ;  Oltmanne 
assisted  in  preparing  the  Jlccucil  d' observations  aslronomiques, 
1808  ;  Cuvier,  Latreifle,  Valenciennes,  and  Gay-Lussac  co-operated 
in  the  Reeueil  d' observations  de  soologie  et  d'anatomie  cmnpartt, 
1805-33.  Humboldt's  Ansichtcn  der  Katur  (Stuttgart  and 
Tubingen,  1808)  went  through  three  editions  in  his  lifetime,  and 
was  translated  into  nearly  every  European  langnage.  The  resulta 
of  his  Asiatic  journey  were  published  in  Fragments  de  giologie  et  dt 
climatologie asiatiqucs, {ivols.  8vo,  1831), and inu<«««n^rofe(3vols. 
8vo,  1843) — an  enlargement  of  the  earher  work.  The  memoir;  and 
papers  read  by  hira  before  scieutific  societies,  or  contributed _by  him 
to  scientific  periodicals,  arc  too  numerous  for  speciBcation."^ 

Since  his  death  considerable  portions  of  his  correspondence  have 
been  made  public.  The  first  of  these,  in  order  both  of  tSne  and  d 
importance,  is  his  Srie/e  an  Famhagen  rim  Ense,  Leipsic,  1€60. 
This  was  followed  in  rapid  succession  by  Brieftreehsel  mil  eintm 
jungen  Prcunde  (Friedricn  Althaus),  Berlin,  1861  ;  Brirfwechsel  mii 
Ucinrieh  Berghaus,  3  vols.,  Jcixa,  1863  ;  Correspondanu  tcienti/gu* 
el  littiraire,  2"vols.,  Paris,  1865-69  ;  Leitresd  Marc- Aug.  Pictel,  pab- 
lished  in  Le  Globe,  tome  vii.,  Geneva,  1868;  Briefe  an  Buvtm; 
Leipsic,  1869  ;  Brirfe  an  seinen  Brud'r  Wilhelm,  Stuttgart,  1880  .• 
besides  some  other  collections  of  less  note.  An  octavo  edition  ol 
Humboldt's  princioal  works  was  published  in  Paris  by  Th.  Morgand 
1864-66.  (A.  M.  C.) 
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HUMBOLDT,  Karl  Wilhelm  vox  (17G7-1835),  the 
elder  brother  of  the  more  celebrated  Alexander  von 
Humboldt,  was  born  at  Potsdam,  on  the  22d  of  June 
1767  After  being  educated  at  Berlin,  Gottingen,  and 
Jena,  in  the  last  of  which  places  he  formed  a  close  and 
lifelong  friendship  with  Schiller,  he  married  Fraulein  von 
Dacherode,  a  lady  of  birth  and  fortune,  and  in  1802  was 
appointed  by  the  Prussian  Government  first  resident  and 
then  minister  plenipotentiary  at  Eome.  AVhile  there  he 
published  a  poem  entitled  Jiom,  which  was  reprinted  in 
1824.  This  was  not,  however,  the  first  of  his  literary  pro- 
ductions ;  his  critical  essay  on  Goethe's  Hertnann  and 
Dorothei,  published  in  1800,  had  already  placed  him  in 
the  first  rank  of  authorities  on  aBsthetics,  and,  together 
with  his  family  connexions,  had  much  to  do  with  his 
appointment  at  Rome;  while  in  the  years  1795  and  1797 
•le  had  brought  out  translations  of  several  of  the  odes  of 
Pindar,  which  were  held  in  high  esteem.  On  quitting  his 
post  at  Rome  he  was  made  councillor  of  state  and  minister 
of  public  instruction.  He  soon,  however,  retired  to  his 
estate  at  Tegel,  near  Berlin,  but  was  recalled  and  sent  as 
ambassador  to  Vienna  in  1812  during  the  exciting  period 
which  witnessed  the  closing  struggles  of  the  French  empire. 
In  the  following  year,  as  Prussian  plenipotentiary  at  the 
congress  of  Prague,  he  was  mainly  instrumental  in  inducing 
Austria  to  unite  with  Prussia  and  Russia  against  France  ; 
In  1815  he  was  one  of  the  signatories  of  the  capitulation 
of  Paris,  and  the  same  year  was  occupied  in  drawing  up  the 
treaty  between  Prussia  and  Saxony,  by  which  the  territory 
of  the  former  was  largely  increased  at  the  expense  of  the 
latter.  The  next  year  he  was  at  Frankfort  settling  the 
future  condition  of  Germany,  but  was  summoned  to  London 
in  the  midst  of  his  work,  and  in  1818  had  to  attend  the 
congress  at  Aix-la-Chapelle.  The  reactionary  policy  of 
the  Prussian  Government  made  him  resign  his  office  of  privy 
councillor  and  give  up  political  life  in  1819;  and  from 
that  time  forward  he  devoted  himself  solely  to  literature 
ond  study. 

During  the  busiest  portion  of  his  political  career,  how- 
ever, he  had  found  time  for  literary  work.  Thus  in  1816 
he  had  published  a  translation  of  the  Agamemnon  of 
^schylus,  and  in  1817  corrections  and  additions  to 
Adelung's  Mithridates,  that  famous  collection  of  specimens 
cf  the  various  languages  and  dialects  of  the  world.  Among 
these  additions  that  on  the  Basque  language  is  the  longest 
and  most  important,  Basque  having  for  some  time  specially 
attracted  his  attention.  In  fact,  Wilhelm  von  Humboldt 
may  be  said  to  have  been  the  first  who  brought  Basque 
before  the  notice  of  European  philologists,  and  made  a 
scientific  study  of  it  possible.  In  order  to  gain  a  practical 
^lowledge  of  the  language  and  complete  his  investigations 
into  it,  he  visited  the  Basque  country  itself,  the  result  of 
his  visit  being  the  valuable  "  Researches  into  the  Early 
Inhabitant*  of  Spain  by  the  help  of  the  Basque  language  " 
(Prufung  der  Untcrsuchungen  iiber  die  Urhewohner  His- 
paniens  vermittelst  der  vashischen  Sprache),  published  in 
1821.  In  this  work  he  endeavoured  to  show,  by  an  exami- 
nation of  geographical  names,  that  a  race  or  races  speaking 
dialercts  allied  to  modern  Basque  once  extended  through  the 
whole  of  Spain,  the  southern  coast  of  France,  and  the 
Balearic  Islands,  and  suggested  that  these  people,  whom 
he  identified  with  the  Iberians  of  classical  writers,  had 
come  from  Northern  Africa,  where  the  nam-e  of  Berber 
still  perhaps  perpetuates  their  old  designation.  Another 
work  on  what  has  sometimes  been  termed  the  metaphysics 
of  language  appeared  from  his  pen  in  1828,  under  the  title 
of  Ut>jer  den  J)ualis ;  but  the  great  work  of  his  life,  on 
t^iB  ancient  Kawi  language  of  Java,  was  unfortunately- 
interruptsd  by  his  death  on  the  8th  of  April  1S35.  The 
imperfect  fragment  was   edited  hi  jia  brother   and  D"- 


Buschmann  in  1 830,  and  contains  the  remarkable  introduo- 
tion  on  "  The  Heterogeneity  of  Langmge  and  its  Infiuence 
on  the  Intellectual  Development  of  Mankind  "  (i^«^er  rfw 
Verschiedenheit  des  mmnMichen  Spruchbaues  und  ihren 
Einfiuss  aiif  die  geislige  Entwickelung  des  ifenscheng'- 
schlechts),  which  has  been  since  edited  and  defended  against 
Steinthal's  criticisms  by  Professor  Pott  (2  vols..  1876). 
This  essay,  which  has  been  called  the  text-book  of  the 
philosophy  of  speech,  first  clearly  laid  down  that  the 
cliaractcr  and  structure  of  a  language  expresses  the  inner 
life  und  knowledge  of  its  speakers,  and  that  languages  must 
differ  from  one  another  in  the  same  way  and  to  the  same 
degree  as  those  who  use  them.  Sounds  do  not  become 
words  until  a  meaning  has  been  put  into  them,  and  this 
meaning  embodies  the  thought  of  a  community.  What 
Humboldt  terms  the  inner  form  of  a  language  is  just  that 
mode  of  denoting  the  relations  between  the  parts  of  a 
sentence  which  reflects  the  manner  in  which  a  particular 
body  of  men  regards  the  world  about  them.  It  is  the  task 
of  the  morphology  of  speech  to  distinguish  the  various  way& 
in  which  languages  differ  from  each  other  as  regards  their 
inner  form,  and  to  classify  and  arrange  them  accordingly. 
Other  linguistic  publications  of  Humboldt,  which  had 
appeared  in  the  Transactions  of  the  Berlin  Academy,  the 
Journal  of  the  Royal  Asiatic  Society  or  elsewhere,  were 
republished  by  his  brother  in  the  seven  volumes  of  Wilhelm 
von  Humboldt's  Gesammelle  Werke  (1841-52).  These 
volumes  also  contain  poems,  essays  on  aesthetical  subjects, 
and  other  creations  of  his  prolific  mind.  Perhaps,  however, 
the  most  generally  interesting  of  his  works,  outside  those 
which  deal  with  language,  is  his  correspondence  with 
Schiller,  published  in  1830.  Both  poet  and  philosopher 
come  before  us  in  it  in  their  most  genial  mood.  For, 
though  Humboldt  was  primarily  a  philosopher,  he  was  a 
philosopher  rendered  practical  by  his  knowledge  of  states- 
manship and  wide  experience  of  life,  and  endowed 'with 
keen  sympathies,  warm  imagination,  and  active  interest  in 
the  method  of  scientific  inquiry.  (a.  n.  s.) 

HUME,  David  (1711-1776),  the  most  subtle  meta- 
physician and  one  of  the  greatest  historians  and  political 
economists  of  Great  Britain,  was  born  at  Edinburgh,  on 
the  26th  April  (O.S.)  1711.  His  father,  Joseph  Hume  or 
Home,  a  scion  of  the  noble  house  of  Home  of  Dougla-i, 
was  owner  of  a  small  estate  in  Berwickshire,  on  the  banks 
of  the  Whitaddor,  called,  from  the  spring  rising  in  front  of 
the  dwelling-house,  Ninewells.  David  was  the  youngest 
of  a  family  of  three,  two  sons  and  a  daughter,  who  after 
the  early  death  of  the  father  were  brought  up  with  great 
care  and  devotion  by  their  mother,  the  daughter  of  Sir 
David  Falconer,  president  of  the  college  of  justice.  She 
survived  till  1749,  long  enough  to  see  securely  established 
the  foundations  of  the  literary  fame  of  the  younger  son,  for 
whose  powers  she  seems  at  one  time  to  have  entertained  no 
great  respect.  "  Our  Davie,"  she  is  reported  to  have  said, 
perhaps  with  reference  to  what  seemed  his  foUy  in  rejecting 
more  lucrative  professions  than  that  of  literature,  "  Our 
Davie  's  a  fine  good-natured  clrater,  but  uncommon  wake- 
minded." 

Of  Hume's  early  education  little  is  known  beyond  what 
he  has  himself  stated  in  his  Life.  He  appears  to  have 
entered  the  Greek  classes  of  the  university  of  Edinburgh 
in  1723-  and,  he  tells  us,  "passed  through  the  ordinary 
course  of  education  wiCh  success."  It  is  uncertain  how 
long  he  remained  at  the  university,  though  a  passage  in 
the  remarkable  letter  first  printed  by  Mr  Burton  fixes  this 
with  comparative  definiteness.^  "  As  our  college  education 
in  Scotland,  extending  little  further  than  the  languages, 
ends  commonly  when  we  are  about  fourteen  or  fifteen,  I 

»  Purton's  Life  i.  30-38 


HUME 


347 


waa  after  tlmt  left  to  my  own  cboico  in  my  reading.'"  Wo 
may  conclude,  tbeo,  that  about  tbe  year  172G  Hume 
returned  to  Ninewells  with  a  fair  knowledge  of  Latin, 
slight  acquaintance  with  Greek,  and  literary  tastes  decidedly 
inclining  to  "  books  of  reasoning  and  philosophy,  and  to 
poetry  and  the  polite  authors."  He  has  nowbcro  given 
any  indications  of  an  explicit  character  with  regard  to  his 
reading,  or  to  the  works  which  contributed  most  in  forming 
hia  own  opinions  ;  and  in  his  writings,  save  where  the 
subject  is  of  an  historical  kind,  literary  references  are  con- 
epicuous  by  their  rarity.  Yet  it  seems  possible  from  what 
we  know  of  the  sources  open  to  him,  of  his  own  preferences, 
of  the  problems  with  which  he  first  busied  himself,  and  of 
tho  general  current  of  his  speculations  regarding  them,  to 
infer  with  some  exactness  the  course  of  his  studies.  It  is  to 
be  noted  that  at  a  very  early  period  o*'  his  life  the  dominant 
passion  hapd  declared  itself.  The  love  of  literature  for  its 
own  sake  was  combined  with  the  keen  overmastering  desire 
for  a  literary  reputation.  At  an  unusually  early  age  he 
had  determined  for  himself  his  future  course,  and  no  induce- 
ment was  strong  enough  to  make  him  swerve  from  it.  His 
temperament,  on  the  whole  placid  and  even  phlegmatic, 
readily  inclined  him  to  seek  as  his  mode  of  life  the  golden 
mean,  equally  removed  from  such  external  influences  as 
could  distract  or  disturb  contemplative  repose.  He  practised 
what  he  taught  and  learned  of  the  Stoic  rules,  and  was 
concerned  only  to  obtain  such  external  fortune  as  would 
place  him  above  the  necessity  of  wasting  his  powers  on 
temporary  and  transient  objects.  His  prudence  was  as 
remarkable  as  his  moderation  ;  and  his  life,  on  the  whole, 
may  be  regarded  as  one  of  the  most  perfect  and  successful 
instances  of  constant  devotion  to  literary  aims.  'WTiile  he 
was  thus  fortunate  in  choosing  early  and  maturely  the 
object  towards  which  all  his  industry  was  to  be  directed, 
he  was  no  less  fortunate  in  the  selection  of  the  special  form 
of  •literary  work  to  which  he  was  to  devote  himself.  It  is 
clear  that  hb  inclinations  at  a  very  early  age  led  him  towards 
tho  analysis  of  human  nature,  from  which  all  his  later 
writings  take  their  origin.  Speculation  upon  the  nature 
and  certainty  of  knowledge,  whether  in  its  abstract  form, 
that  of  mere  psychology,  or  in  its  more  concrete  applica- 
tions, as  in  theology,  seems  to  have  been  the  earliest  occu- 
pation of  his  thought ;  and  in  this  speculation  we  cannot 
doubt  he  was  directed  largely  by  the  writings  of  Cicero 
and  Seneca,  though  the  main  factor  was  unquestionably  the 
great  English  works  which  had  begun  to  exert  their 
influence  at  the  time.  While  we  trace  the  matter  of 
Hume's  later  reflexions  to  Locke,  Berkeley,  and  Butler, 
we  must  not  overlook  the  great  part  in  his  mental  develop- 
ment which  is  duo  to  the  sceptical  or  academical  writings  of 
the  earlier  thinkers.  The  philosophical  treatises  of  Cicero 
were  familiar  to  Hume,  whose  writings  have  a  colouring 
undeniably  duo  to  this  source.  The  form  in  which  he 
cast  some  of  the  most  important  of  his  speculations  is  an 
imitation,  more  or  less  conscious,  of  these  ancient  models. 

We  see  Hume,  then,  in  the  years  during  which  the 
influences  that  mould  a  man's  character  and  career  are 
most  actively  at  work,  resolutely  devoting  himself  to  a  life 
of  literature,  possessed  by  the  most  intense  ambition  for 
literary  fame,  and  busying  himself  with  reflexion  upon 
those"  problems  of  "  philosophy  and  critics  "  in  which,  as  he 
found,  "nothing  was  yet  established."  His  means  were 
slrmder,  and  it  was  .necessary  for  him,  even  in  view  of  his 
primary  object  to  endeavour  after  independence.  Tho 
fir?t  choice  of  a  profession,  that  of  law,  made  for  him  by 
his  relatives,  who  thought  it  suited  to  his  "  studious  habits, 
sobriety,  and  industry,"  proved  unsuccessful.  Although 
his  intellect  was  acute  and  practical,  yet  at  this  period  he 
was  80  entirely  devoted  to  the  more  subtle  and  speculative 
problems  that  law  could  preaent  nothing  beyond  a  barren 


waste  of  technical  jargon.     While  his  friends  thought  "  he 
was  poring  over  Voet  and  Vinnius,  Cicero  and  Virgil  wcro 
the  authors  ho  was  secretly  devouring."    The  intonsity  of 
liis  studies,  tho  agitation  duo  to  the  novelty  of  tho  ideas 
whicli  began  to  crowd  upon  him  an  ho  tried  to  carry  out 
systematically  the   first   principles  of  human   knowledge 
which  he  learned  from  Locke  and  Berkeley,  combined  to 
throw  him  for  a  time  into  a  state  of  physical  exhaustion 
and  lassitude.     His  health  was  gradually  restored  by  more 
careful  regimen  ;  but,  as  we  leam  from  the  curious  diagnosis 
he  made  of  his  own  state,  the  vigour  requiaite  for  protracted 
and  connected  speculation  seemed  to  have  vanished.     "  I 
have  collected,"  he  writes,  the  "  rude  materials  for  many 
volumes ;  but  in  reducing  these  to  words,  when  one  must 
bring  the  idea  he  comprehended  in  gross  nearer  to  him,  to 
as  to  contemplate  its  minutest  parts,  and  keep  it  steadily 
in  his  eye,  so  as  to  copy  these  parts  in  order,  this  I  found 
impracticable  for  me,  nor  were  jny  spirits  equal  to  so  severe 
an  employment."   In  these  circumstances  he  determined  to 
try  the  etfect  of  complete  change  of  scene  and  occupation. 
"I  resolved  to  seek  out  a  more  active  life,  and,  though  I 
could  not  quit  my  pretensions  to  learning  but  with  my  last 
breath,  to  lay  them  aside  for  some  time,  in  order  the  moro 
efiectually  to  resume  them."     The  cff'ectual  remedy  which 
commended  itself  to  him  was  the  trial  of  a  mercantile  life, 
and  early  in  173-t  he  set  out  for  Bristol,  armed  with  recom- 
mendations to  some  eminent  merchants,     A  residence  of  a 
few  months  was  sufficient  to  convince  him  that  in  this 
attempt  at  least  he  had  not  hit  the  mark.     He  found  "tho 
scene  wholly  unsuitable"  to  him,  and  about  the  middle  of 
the  year  1734  set  out  for  France,  resolved  to  spend  some 
years  in  quiet  study  and  retirement.     He  visited  Paris, 
resided  for  a  time  at  Rheims,  and  then  settled  at  La  Fltche, 
famous  in  the  history  of  philosophy  as  the   school  ot 
Descartes.      His  health  seems    to   have   been   perfectly 
restored,  and  during  the  three  years  of  his  stay  in  France 
Lis  speculations  were  worked  into  systematic  fonn  in  the 
Treatise  of  Unman  Nature.     In  tlie  autumn  of  1737  he 
was  in  London  negotiating  with  publishers  and  printers 
regarding  the  appearance  of  his  great  work,  and  carefully 
pruning  and  polishing  it  in  preparation  for  the  judgmentsif 
the  learned.     In  January  1739  there  appeared  the  first  and 
second  volumes  of  the  Treatise  of  Human  Nature,  bcin^aa 
Attempt  to  Introduce  the  Experimental  ifetlicid  of  Jleasonin^ 
into  Moral  Subjects,  containing  book  i..  Of  the  Understanding, 
and  book  \i.,Ofthe  Passions.     The  third  volume,  coutaining 
book  iii..  Of  Morals,  was  published  in  tbe  following  year. 
Few  phrases  are  better  known  than  the  laconic  sentence  lb 
which  Hume,  looking  back  on  his  own  life,  tells  the  tale 
of  his  first  venture.     "  Never  literary  attempt  was  moro 
unfortunate  ;  it  fell  dead-horn  from,  the  press,  without  react- 
ing such  distinction  as  ersn  to  excite  a  n'urniur  among  the 
zealots."     "  But,"  he  adds,  "  bemg  naturally  of  a  cheerful 
and  sanguine  temper,  I  very  soon  recuvcrcd  the  blow,  and 
prosecuted  with  great  ardour  my  studies  in  the  country." 
This  brief  notice,  however,  is  not  sufficient  to  explain  the 
full  significance  of  the  event  for  Hume's  own  life.     The 
work  undoubtedly  failed  to  do  what  its  author  expected 
from  it;  even  the  notice,  otherwise  not  unsatisfactory,  which 
it  obtained  in  the  Ilistorij  of  the   Works  of  the  learned, 
then  tho  principal  critical  journal,  did  not  in  the  least 
appreciate  the  true  bearing  of  the  Treatise  on  the  current 
philosophical  and.  theologicd  discussiona     Hume,  who  had 
been  living  in  abstractions,  to  whom  the  disputes  of  the 
time  had   presented   themselves   in   their  real  nature  as 
fundamental  differences  of  philosophical  analysis,  naturally 
expected  that  the  world  would  see  with  as  great  clearness  as 
he  did  the  connexion  between  the  concrete  problems  agitat 
ing  contemporary  thought  and  the  abstract  principles  ou 
which  their  solution  dependefL    Accordingly  he  looked  for 
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the  iutensest  opposition,  ami  expected  that,  if  liis  principles 
were  received,  the  greatest  of  revolutions,  a  change  in  general 
conceptions  of  things,  would  ensue.  Apart  from  all  con- 
eiderations  of  personal  reputation,  which  undoubtedly  had 
no  small  influence  on  him,  he  was,  therefore,  on  the  eve  of 
the  publication  of  his  work,  with  justice  perturbed  "at  the 
nearness  and  greatness  of  the  event"  It  is  true  that  in 
the  2'reatise  there  is  little  or  no  direct  reference  to  the 
theological  questions  which  were  then  prolific  in  the  pro- 
duction of  literature,  and  probably  this  omission  contributed 
towards  the  first  failure  of  the  work ;  but  Hume,  as 
before  said,  is  invariably  chary  of  his  references,  and  one 
cannot  doubt  that  he  was  himself  fully  alive  to  the  fact  that 
in  his  philosophic  analysis  the  matters  in  debate  in  the  theo- 
logical world  had  been  reduced  to  their  purest  essence,  had 
been  brought  back  to  first  principles.  Overlooking,  then, 
the  obvious  fact  that  nothing  is  less  common  than  systematic 
thinking,  that  the  greater  portion  of  opinion  rests  on  the 
accidents  of  training  and  surroundings  rather  than  on  clearly 
perceived  and  rationally  tested  grounds,  he  anticipated  an 
immediate  and  vehement  onslaught  on  his  work.  His  dis- 
appointment was  great  in  proportion  to  the  height  of  his 
expectations  ;  and  though  he  never  entirely  relinquished 
his  metaphysical  speculations,  though  all  that  is  of  value 
in  his  later  writings  depends  on  the  acute  analysis  of  human 
nature  to  which  he  was  from  the  first  attracted,  one  cannot 
but  regret  that  his  high  powers  were  henceforth  withdrawn 
for  the  most  part  from  the  consideration  of  the  foundations  of 
belief,  and  expended  on  its  practical  applications.  In  later 
years  he  was  accustomed  to  explain  his  want  of  success  as 
due  to  the  immature  style  of  his  early  thoughts  and  exposi- 
tion, to  the  rashness  of  a  young  innovator  in  an  old  and 
well-established  province  of  literature.  "  So  vast  an  under- 
taking, planned  before  I  wa-s  one-and-twenty,  and  composed 
before  twenty-five,  must  necessarily  be  very  defective." 
The  disclaimer  of  the  Treatise  in  the  preface  to  the  Inquiry 
concerning  Human  Understanding  is  well  known.  But  all 
this  has  Uttle  foundation  beyond  the  personal  irritation  of 
an  author  at  his  own  failure  to  attract  such  attention  as  he 
deems  his  due.  None  of  the  principles  of  the  Treatise 
are  given  up  in  the  later  writings,  and  no  addition  was 
made  to  them.  Nor  can  the  superior  polish  of  the  more 
mature  productions  overbalance  the  freshness  and  concen- 
trated vigour  of  the  more  youthful  work.  Hume  is  at  his 
best  in  the  Treatise  ;  and  it  is  curious  to  think  what  might 
have  been  the  position  of  British  phUosophy  at  the  close 
of  the  18th  century  had  the  success  of  his  first  attempt 
encouraged  him  to  continue  with  equal  zeal  and  undivided 
attention  his  early  metaphysical  speculations. 

After  the  publication  of  the  Treatise  Hume  retired  to 
his  brother's  house  at  Ninewells  and  carried  on  his  studies, 
mainly  in  the  direction  of  politics  and  political  economy, 
adding  to  this,  however,  a  wide  if  not  exact  reading  in 
classical  literature.  In  1741  he  published  the  first  volume 
of  his  Essays,  which  had  a  considerable  and  immediate 
Buccesi.  A  second  edition  was  called  for  in  the  following 
year,  in  which  also  a  second  volume  was  published.  It  is 
interesting  to  learn  from  one  of  Hume's  letters  that  Butler, 
to  whom  he  had  sent  a  copy  of  his  Treatise,  but  with  whom 
he  had  failed  to  make  personal  acquaintance,  warmly  com- 
mended the  Essays  to  all  his  friends.  The  philosophical 
relation  between  Butler  and  Hume  is  one  of  thn  curious 
points  in  history.  So  far  as  analysis  of  knowledge  is  con- 
cerned both  are  in  thorough  harmony,  and  Hume's  sceptical 
conclusions  regarding  belief  in  matters  of  fact  are  the 
foundations  on  which  ButUr's  defence  of  religion  rests. 
Butler,  however,  appears  to  retiin,  alongside  of  his  destruc- 
tive theory  of  knowledge,  confidence  in  the  rational  proofs 
for  the  existence  of  God,  and  certainly  maintains  what  may 
be  vaguely  described  as  an  (/  frior!  view  of  conscience.     It 


is  probable  that,  though  Butler  never  worked  out  the  system 
of  his  belief,  his  theological  princi])les  will  be  found  to  rest 
ultimately  on  ethical  grounds.  Humo  had  the  greatest 
respect  for  the  author  of  the  Aualugij,  ranks  him  with 
Locke  and  Berkeley  as  the  originators  of  the  experimental 
method  in  moral  science,  and  in  his  specially  theological 
essays,  such  as  that  on  rarticular  J'rovidence  iind  a  Future 
State,  has  Butler's  views  specifically  in  mind.     See  Butler. 

The  success  of  the  Essays,  though  hardly  great  enough 
to  satisfy  the  author's  somewhat  exorbitant  cravings,  was 
a  great  encouragement  to  Hume.  He  began  to  hope  that 
his  earlier  and  heavier  work,  if  recast  and  lightened,  might 
share  the  fortunes  of  its  successor  ;  and  at  intervals  through- 
out the  next  four  years  he  occupied  himself  in  reducing  its 
fundamental  principles  into  a  more  succinct  form,  and  in 
giving  to  them  all  the  literary  grace  at  his  command. 
Meantime  he  continued  to  look  about  for  some  post  which 
might  secure  hiin  the  modest  independence  he  desired.  In 
1744  we  find  him,  in  anticipation  of  a  vacancy  in  the  chair 
of  moral  philosophy  at  Edinburgh  university,  moving  his 
friends  to  do  him  good  offices  with  the  electors ;  and 
though,  as  he  tell  us,  "  the  accusation  of  heresy,  deism, 
scepticism,  or  theism,  «i'c.,  &c.,  was  started"  against  him, 
it  had  no  ^ect,  "  being  bore  down  by  the  contrary 
authority  of  all  the  good  people  in  town."  To  his  great 
mortification,  however,  he  thought  he  could  discover  that 
Hutcheson  and  Leechman,  with  whom  he  had  been  on  terms 
of  friendly  correspondence,  were  giving  the  weight  of  their 
opinion  against  the  propriety  of  electing  him  to  such  a 
post.  The  after  history  of  these  negotiations  is  obscure. 
Hume  in  all  probability  perceived  that  fortune  was  against 
him,  and  accepted  in  1745  a  very  anomalous  post,  that  of 
tutor  or  guardian  or  keeper  to  the  marquis  of  Annandale,  a 
harmless  literary  lunatic.  Although  the  salary  paid  during 
the  year  Hume  spent  in  this  capacity  "made  a  consider-: 
able  accession"  to  his  fortune,  the  position  was  unmistak- 
ably false  and  painful.  The  letters  relating  to  this  episode 
of  his  life,  first  printed  by  Dr  Thomas  Murray,  1841  (see 
Burton's  Zi/e,  i  ch.  v.),  are  not  pleasant  reading;  and 
the  close  of  the  connexion  between  Hume  and  his  pupil 
left  the  philosopher  under  the  necessity  of  instituting  aa 
action  for  recovery  of  arrears  due  to  him.  The  details  of 
the  affair  are  not  sufficiently  clear  to  enable  a  modern  judge 
to  assign  either  admiration  or  blame  to  Hume's  tenacity  iii 
the  matter  of  his  rights. 

In  1746  Hume  accepted  the  office  of  secretary  to  General 
St  Clair,  and  was  a  spectator  of  the  ill-fated  expedition  to 
France  in  the  autumn  of  that  year.  His  admirable  account 
of  the  transaction  has  been  printed  by  Mr  Burton.  After 
a  brief  sojourn  at  Ninewells,  doubtless  occupied  in  prepar- 
ing for  publication  his  Philosophical  Essays  (afterwards 
entitled  An  Inquiry  concerning  Human  Understanding), 
Hume  was  again  associated  with  General  St  Clair,  and  in 
1748  accompanied  him  as  secretary  in  the  embassy  to 
Vienna  and  Turin.  The  notes  of  this  journey  are  written 
in  a  light  and  amusing  style,  showing  Hume's  usual 
keenness  of  sight  in  some  directions  and  his  almost  equal 
blindness  in  others.  During  his  absence  from  England, 
early  in  the  year  1748,  the  Philosophical  Essays  were  pub- 
lished ;  but,  to  bis  great  disappointment,  the  first  reception 
of  the  work  was  little  more  favourable  than  that  accorded 
to  the  unfortunate  Treatise.  "  On  my  return  from  Italy," 
he  writes,  "  X  had  the  mortification  to  find  all  England  in 
a  ferment  on  account  of  Dr  Middleton's  Free  Inquiry,  while 
my  performance  was  entirely  overlooked  aud  neglected." 
To  the  later  editions  of  the  work  Hume  prepared  an  "  Ad- 
vertisement" referring  to  the  Treatise,  and  desiring  that  the 
Essays  "may  alone  be  regarded  as  containing  his  philo- 
sophical sentiments  and  principles."  Not  a  few  mode'n 
critics  have  accepted  this  disclaimer  as  of  real  value,  byt 
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■n  fact  it  Las  no  Bignificance  ;  and  Hume  h;is  Limself  in  n 
striking  letter  to  Gilbert  Elliott  indicated  the  true  relation 
of  the  two  works.  '"  1  believe  the  I'/d/osnphical  £ss'iya 
contain  everything  of  consequence  relating  to  the  under- 
standing which  you  would  meet  with  in  the  Tiealise,  and 
I  give  you  iny  a'lvice  against  reading  the  latter.  By 
shortening  and  simplifying  the  questions,  I  really  render 
them  much  more  complete.  A'ldo  <tiim  minvn.  The 
philosophical  principles  are  the  same  in  both."  The  Essayi 
are  undoubtedly  written  with  more  maturity  and  skill  than 
the  Treatise;  they  contain  in  more  detail  application  of  the 
principles  to  concrete  problems,  such  as  miracles,  providence, 
immortality ;  but  the  entire  omission  of  the  discussion 
forming  part  ii.  of  the  first  book  of  the  Treatise,  and  the 
great  compression  of  part  iv.,  are  real  defects  which  mus' 
always  render  the  Treatise  the  more  important  work  in  t'ae 
history  of  philosophy. 

In  1749  Hume  returned  to  England,  enriched  witli 
"near  a  thousand  pounds."  Two  years  he  spent  at 
Ninewells,  and  then  in  1751  removed  to  Edinburgh, 
where  for  the  most  part  he  resided  during  the  next 
twelve  years  of  his  life.  These  years  are  the  richest 
so  far  as  literary  production  is  concerned.  In  1751  he 
published  his  Political  Discourses,  which  had  a  great  and 
well-deserved  success.  In  the  same  year  appeared  tlio 
recast  of  the  third  book  of  the  Treatise,  called  Inqviry 
eoiicerniug  the  Priiici/jles  of  Morals,  of  which  he  says  that 
"of  all  his  writings,  philosophical,  literary,  or  historical,  it 
is  incomparably  the  best."  At  this  time  also  we  hear  of 
the  Dialogues  conceriiin;/  Natural  Religion,  a  work  which 
Hume  was  prevailed  on  not  to  publish,  but  which  he  touched 
and  retouched  with  the  greatest  care,  and  evidently  regarded 
with  the  greatest  favour.  The  work  itself,  left  by  Hume 
with  instructions  that  it  should  be  published,  did  not 
appear  till  1779. 

In  1751  Hume  was  again  unsuccessful  in  the  attempt  to 
gain  a  professor's  chair.  A  candidate  unknown  to  fame 
then  or  afterwards  was  appointed  to  the  chair  of  logic  at 
Glasgow.  In  the  following  year  he  received  the  first  public 
preferment  that  bad  ever  fallen  to  his  lot,  the  librarianship 
of  the  Advocates' Library  in  Edinburgh,  small  in  emoluments, 
but  rich  in  opportunity  for  literary  work.  His  delight  was 
great.  In  his  playful  style  he  writes  to  Dr  Clephane,  "  I 
have  been  ready  to  burst  with  vanity  and  self-conceit  this 
week  past,  and,  being  obliged  from  decorum  to  keep  a  strict 
watch  over  myself  and  check  all  emphasis  of  that  kind,  I 
really  begin  to  find  my  health  injured  by  it."  The  usual 
objections  had  been  raised  to  his  election  without  avail ; 
but,  "  what  is  more  extraordinary,  the  cry  of  religion  could 
not  hinder' the  ladies  from  being  violently  my  partisans, 
and  I  owe  my  success  in  a  great  measure  to  their  solicita- 
tions. One  has  broke  oflf  all  commerce  with  her  lover 
because  he  voted  against  me  ;  and  W.  Lockhart,  in  a  speech 
to  the  faculty,  said  that  there  was  no  walking  the  streets, 
nor  even  enjoying  one's  own  fireside,  on  account  of  their 
importunate  zeal.  The  town  says  that  cveu  his  bed  was 
not  safe  for  him,  though  his  wife  was  cousin-german  to  my 
lintagonist.",. 

The-only  work  published  at  this  time  which  requires 
Somewhat  special  notice  is  the  set  of  essays  called  Political 
Discourses.  In  these  Hume  shows  greater  aptitude  for 
economical  inquiries,  and  makes  greater  advances  in 
political  economy,  -than  any  previous  writer.  Although 
only  a  few  of  tho  many  subjects  of  discussion  aro 
touched  upon,  the  general  principles  of  the  science  are 
firmly  expressed  and  illustrated  with  clearness  that  leaves 
Dothing  to  be  desired.  The  fundamental  theorem. 
"everything  in  the  world  is  purcha.'iod  by  labour,  and 
onr  passions  are  tho  only  causps  of  labour."  on  which 
Smith  nftt'rwnrdsronstructpd  his  nion-elabornteeysteni,  is 


used  as  the  key  to  resolve  the  difficultieo  regarding  the 
advantages  of  foreign  trade,  the  causes  of  the  efflux  and 
influx  of  bullion,  the  general  range  of  prices  in  a  country, 
the  intluence  of  credit  on  prices  and  on  trade,  the  connexion 
of  interest,  profits,  and  the  general  conditions  of  Industry, 
and"  the  most  economical  mo(les  of  levying  taxes.  In  many 
respects  the  analysis  of  the  complex  phenomena  of  '•ommerce 
is  more  sound  and  thorough  than  that  given  in  the  Wealth 
of  Xations,  for  Hume  never  forgets  tlmt  the  ultimate  causes 
of  our  economic  movements  are  the  "  customs  and  manners  " 
of  the  people,  and  always  finds  his  solution  by  referring  to 
the  elementary  factors  of  industry.  It  is  curious  that  on 
the  publication  of  the  Wealth  o/  Xations  Hume  indicated 
to  Smith  that  ho  differed  from  him  regarding  the  influence 
of  rent  on  prices,  the  point  from  which  tlie  later  advances 
of  English  political  economy  have  taken  their  start.  It  is 
olso  remarkable  that  Hume  had  formed  a  much  sounder 
judgment  than  Srhith  ou  the  merits  of  the  French  Econo- 
mists. In  short,  the  main  errors  of  the  Wealth  of  Nutionn 
are  to  be  found  in  the  deviations  from  the  principles  of  the 
Political  Discourses. 

In  1753  Hume  was  fairly  settled  in  Edinburgb,  enjoying 
the  dignity  and  delights  of  householding,  and  preparing 
for  his  new  attempt  in  literature,  the  History  '/  England.^ 
He  had  decided  to  begin  the  History,  not  with  Henry 
VII.,  as  Adam  Smith  recommended,  but  with  James  I.,' 
considering  that  the  political  difl"erences  and  parties  of  .his 
time  took  their  origin  from  that  period,  and  that  then,  as  he 
thought,  "the  misrepresentations  of  faction  began  chiefly 
to  take  place."  On  the  whole  his  attitude  in  respect  to  dis- 
puted'political  principles  seems  not  to  have  been  at  first 
consciously  unfair.  "  I  am  sensible,"  he  writes  to  Clephane, 
"  that  the  history  of  the  two  first  Stuarts  will  be  most 
agreeable  to  the  Tories,  that  of  the  two  last  to  the  Whigs  ; 
but  we  must  endeavour  to  be  above  any  regard  either  to 
Wli'igs  or  Tories."  As  for  the  qualities  necessary  to  secure 
success  as  n  writer  on  history,  he  felt  that  he  possessed 
them  in  a  high  degree  ;  and,  though  neither  his  ideal  of  an 
historian  nor  his  equipment  for  the  task  of  historical  re- 
search would  now  appear  adequate,  in  both  he  was  much  in 
advance  of  his  contcnrporaries  and  predecessors.  Naturally, 
then,  ho  was  "sanguine  in  his  expectations  of  the  success 
6f  his  work."  "  But,"  he  writes  in  the  well-known  passage 
of  his  Life,  "miserable  was  my  disappointment.  I  was 
assailed  by  one  cry  of  reproach,  disapprobation,  and  even 
detestation  ;  .  .  .  what  was  still  more  mortifying,  the  book 
seemed  to  sink  into  oblivion.     Mr  Millar  told  me  that  in 


'  "  About  seven  months  ago,"  he  writes  to  Dr  Clephane,  "  I  got  a 
house  of  my  own,  and  comiileled  a  regular  family,  consisting  of  a  hc«J, 
viz.,  myself,  and  two  inferior  membens  a  maid  and  a  cat.  My  sister 
has  since  joined  me,  and  keeps  me  company.  With  frugality  I  can 
re.icli,  I  find,  cleanliness  waiintli,  light,  plenty,  and  contentment. 
Wh.it  would  yoii  have  mote  f  Ind<ri«nilpncij  I  1  have  it  in  a  supreme 
degree.  Honour  ?  That  is  not  altogether  wanting.  Grace  I  That 
wdl  come  in  time.  A  wife  »  That  is  none  of  the  indispen.«ahle  requi- 
sites of  life.  Books  ?  Tlmt  is  one  of  them  ;  and  I  have  more  than  I 
can  use.  In  short,  1  cannot  lind  any  bles-sing  of  conse'inence  which  I 
am  not  po«essed  of  in  a  greater  or  lesa  degree  ;  and  without  any  great 
effort  of  philosophy,  I  may  be  easy  and  satisfied.  As  there  is  no 
happiness  without  occupation,  I  have  begun  a  work  which  will  employ 
me  several  year<,  ami  which  yiclds'me  much  satisfaction.  Tis  a  history 
of  Great  Britain,  from  the  b'nion  of  the  Crowns  to  the  present  time. 
I  have  already  finished  the  reign  of  King  James  I.  '  My  friends  flatter 
me  (by  which  I  mean  that  they  don't  flatter  inc)  that  I  have  succcede<l. 
You  know  that  there  is  no  post  of  honour  in  the  English  Parnaisui 
more  vacant  than  that  of  history.  Style,  judgment,  imvartiality,  care 
—everything  is  wanting  in  our  historians;  and  even  liapin,  durinj^ 
this  latter  period,  is  extremely  deficient.  I  make  my  woik  very  concine/ 
after  the  manner  of  the  ancients.  It  divides  into  three  very  moderate 
volumes  :  one  to  end  v.ith  the  death  of  Cliarlcs  the  First  ;  the  secoiiil 
at  the  Revolution :  the  third  at  the  AcceEsioa,  fori  dare  come  no  nearer 
the  present  times.  The  work  will  neither  pleaee  the  duke  of  Bedford 
nor  James  Fra-sor;  but  I  hope  it  will  pleaK  you  and  posterity. 
Kr/;ua  fjy  lif*.'' 
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a  twelvemontli  Ub  sold  only  forty-five  copies  of  it."  This 
account  must  be  accepted  with  great  qualification.  It 
esprcsse.s  Hume's  feelings  rather  than  the  real  facts.  In 
Edinburgh,  as  we  learu  from  one  of  his  letters,  the  book 
succeeded  well,  no  fewer  than  -450  copies  being  disposed 
of  in  five  weeks.  Nor  is  there  anything  in  Hume's  corre- 
spondence to  show  that  the  failure  of  the  book  was  so  com- 
plete as  ho  declared  it  to  have  been.  Within  a  very  few 
years  the  sale  of  the  History  was  suflicieiit  to  gain  for  the 
author  a  larger  revenue  than  had  ever  before  been  known 
in  his  country  to  flow  from  literature,  andj  to  place  him  in 
comparative  afBuence  At  the  same  time  the  bitterness  of 
Hume's  feelings  and  their  eff"ect  are  of  importance  in  his  life. 
It  is  from  the  publication  of  the  History  that  we  date  the 
extraordinary  virulence  of  his  hatred  towards  everything 
English,  towards  society  in  London,  Whig  principles,  Whig 
ministers,  and  the  public  generally.  ^  He  was  convinced  that 
to  be  a  Scotchman  and  aTory  was  to  be  an  object  of  contempt 
and  hatred  to  all  Englishmen  ;  and  that  on  the  whole  there 
was  a  conspiracy  to  suppress  and  destroy  everything  that 
was  ScotcL-  As  a  consequence  of  these  strung  feelings,  the 
remainder  of  the  History  became  little  better  than  a  party 
pamphlet,  written  with  a  definite  bias  and  a  definite  aim. 
The  second  volume,  published  in  1756,  carrying  on  the  nar- 
rative to  the  Revolution,  was  better  received  than  the  first ; 
but  Hume  then  resolved  to  work  backwards,  and  to  show 
from  a  survey  of  the  Tudor  period  that  his  Tory  notions 
were  grounded  upon  the  history  of  the  constitution.  In 
1769  this  portion  of  the  work  appeared,  and  in  1701  the 
work  was  completed  by  the  history  of  the  pre-Tudor  periods. 
The  numerous  editions  of  the  various  portions, — for,  despite 
Hume's  wrath  and  grumblings,  the  book  was  a  great 
literary  success, — gave  him  an  opportunity  of  careful 
revision,  which  he  employed  to  remove  from  it  all  the 
"  villainous  seditious  Whig  strokes,"  and  "plaguy  prejudices 
of  Whiggism  "  that  he  could  detect  lurking  in  it.  In  other 
words,  he  bent  all  his  efforts  towards  making  his  History 
more  of  a  party  work  than  it  had  originally  been,  and  in 
his  effort  he  was  entirely  successful.  It  has  been  the 
business  of  subsequent  historians  to  correct  his  misre- 
presentations so  far  as  they  referred  to  the  period  of  which 
he  had  fair  knov/ledge,  and  to  supersede  his  accounts  of 
those  periods  which  his  insufiicieut  knowledge  disabled 
him  from  treating  in  a  manner  worthy  of  him.  The  early 
portion  of  his  History  may  be  regarded  as  now  of  little  or' 
np  value.  The  sources  at  Hume's  command  were  few,  and 
he  did  not  even  use  them  all.  Nona  the  less,  the  History 
has  a  distinct  place  in  the  literature  of  England.  It  was 
the  first  attempt  at  a  really  comprehensive  and  thoughtful 

'  "  If  a  man  have  the  misfortune,  in  tlie  former  pl.ire  (i.e.,  London), 
to  attach  himself  to  letters,  even  if  he  sncceeds,  I  knownot  witli  whom 
he  is  to  live  nor  how  he  is  to  pass  his  time  in  a  suitable  society.  The 
little  company  there  th.at  is  worth  conversing  with  are  cold  and  UDSoci- 
oble,  or  are  warmed  only  by  faction  au<l  cabal ;  so  that  a  man  who 
plays  no  part  in  public  affairs  bo"oines  altogether  insignificant;  and, 
if'Ue  is  not  rich,  he  becomes  even  contemptilile.  Hence  that  nation 
are  fa'st  relapsing  into  the  deepest  stupidity  and  ignor.anto." — Bnitou, 
ii.  2G8.  "There  are  fine  doings  in  America.  O  !  how  I  long  to  see 
America  and  llie  East  Indies  revolted,  totally  and  finally — the  revenue 
reduced  to  half— public  credit  fully  discredited  by  bankruptcy, — the 
third  of  London  in  mins,  and  the  rascally  mob  subdued." — lb.,  ii.  417. 
"Our  gavernroent  has  become  a  chimein,  and  is  too  pcrfett,  in  point 
t'  liberty,  for  so  rude  a  beast  as  au  Englishman,  who  is  a  man,  a  bad 
aniraal  too,  cornipted  by  above  a  century  of  liccntioiisness. " — lb., 
ii.  434. 

'  "  The  rage  and  prejudice  of  parties  frighten  me  ;  and  above  all, 
this  rage  against  the  Scots,  which  is  so  dishonourable  and  indeed  so 
lnfampu<!  to  the  Englisii  nation.  We  hear  that  it  increases  every  day 
without  the  least  appcar.ance  of  provocation  on  our  part.  It  has  fre- 
quc.-»lv  made  me  resolve  never  in  mylife  to  setfoot  on  English  ground." 
— Burtou,  ii.  265  ;  cf.  ii.  148,  233.  Perhaps  our  knowledge  of  John- 
ton's  sentiments  regarding  the  Scotch  in  general,  and  of  his  expressions 
regarding  Hume  and  Smith  in  particular,  may  lessen  our  surprise  at 
this  veheraeuco. 


treatment  of  historic  facts,  the  first  to  introduce  the  social 
and  literary  aspects  of  a  nation's  life  as  of  importance  only 
second  to  its  political  fortunes,  and  the  first  historical 
writing  in  an  animated  yet  refined  and  polished  style.  It. 
has  received  from  later  writers  its  due  meed  of  praise  and 
blame.' 

While  the  History  was  in  process  of  publication,  Hume 
did  not  entirely  neglect  his  other  lines  of  activity.  In  1757 
appeared  Four  Dissertations :  The  Natural  History  of 
Rdigion,  Of  the  Passions,  Of  Trarjedy,  Of  the  Standard  of 
Taste.  Of  these  the  dissertation  on  the  passions  is  a  very 
subtle  piece  of  psychology,  containing  the  essence  of  the 
second  book  of  the  Treatise.  It  is  remarkable  that  Hume 
does  not  appear  to  have  been  acquainted  with  Spinoza's 
analysis  of  the  affections.  The  last  two  essays  are  contri- 
butions of  no  great  importance  to  aesthetics,  a  department  of 
philosophy  in  which  Hume  was  not  strong.  The  Natural 
History  of  Religion  is  a  powerful  contribution  to  the  deistic 
controversy  ;  but,  as  in  the  case  of  Hume's  earlier  work,  its 
significance  was  at  the  time  overlooked.  It  is  an  attempt 
to  carry  the  war  directly  into  a  province  hitherto  allowed  to 
remain  at  peace,  the  theory  of  the  general  development  of 
religious  ideas.  Deists,  tliough  raising  doubts  regarding 
the  historic  narratives  of  the  Christian  faith,  had  never  dis- 
puted the  general  fact  that  belief  in  one  God  was  natural 
and  primitive.  Hume  endeavours  to  show  that  polytheism 
was  the  earliest  as  well  as  the  most  natural  form  of  religious 
belief,  and  that  theism  or  deism  is  the  product  of  refle.xion 
upon  experience,  thus  reducing  the  validity  of  the  historical 
argument  to  that  of  the  theoretical  proofs. 

In  1763  he  accompanied'  Lord  Hertford  to  Paris,  doing 
the  duties  of  secretary  to  the  embassy,  with  the  prospect  of 
the  appointment  to  that  post.  He  was  everywhere  received 
"  with  the  most  extraordinary  honours  ";  in  fact,  he  was 
"  lionized."  The  society  of  Paris  was  peculiarly  ready  to 
receive  a  great  philosopher  and  historian,  especially  if  he 
were  known  to  be  an  avowed  antagonist  of  religion.  Hume 
basked  in  the  sunshine  of  his  popularity ;  but  at  the  same 
time  he  made  some  valuable  friendships,  especially  with 
D'Alembert  and  Turgot,  the  latter  of  whom  admired 
sincerely  and  profited  much  by  Hume's  economical  essays.'. 
In  1766  he  left  Paris  and  returned  to  Edinburgh  ;  but  in 
the  following  year  (1767)  he  accepted  the  post  of  under-l 
secretary  to  General  Conway,  and  spent  two  years  in 
Londor\,  He  settled  finally  in  Edinburgh  in  1769,  having 
now  through  his  pension  and  otherwise  the  handsome 
fortune  of  £1000  a  year.  The  solitary  incident  of  note  in 
this  period  of  his  life  is  the  ridiculous  quarrel  with  Eousseau, 
an  episode  still  amusing,  and  throwing  much  light  upon 
the  strange  character  of  the  great  sentimentalist.  Hume 
certainly  did  his  utmost  to  secure  for  Rousseau  a  comfort- 
able retreat  in  England,  but  his  usually  sound  judgment 
seems  at  fir.st  to  have  been  quite  at  fault  with  regard  to  his 
proteg^.  That  is  stirely  an  amusing  likeness  which  Hume 
discovered  between  Rousseau  and  Socrates ;  and  it  is  inte- 
resting to  note  the  conflict  between  his  preconceived  opinion 


'  We  append  the  judgment  of  Macaulay  on  Hume's  characteristle 
f.anlt  as  au  historian; — "  Hume  is  an  accomplished  advocate.  Without 
positively  asserting  much  more  than  he  can  prove,  he  gives  Dro« 
minenco  to  all  the  circumstances  which  support  his  case  ;  ^e  glides 
lightly  over  those  Avhich  are  unfavourable  to  it :  Ids  own  witnesses  are 
ajiplauded  and  cncoui-aged  ;  the  statements  which  seem  to  throw  dis- 
credit on  them  are  tontioverted;  the  contradictions  into  which  they  fall 
are  explained  away;  a  clear  ixnd  connected  abstract  of  their  evidence 
is  given.  Everything  that  is  offered  on  the  other  side  is  scrutinized 
with  the  utmost  severity  ;  every  suspicious  circumstance  is  a  ground 
tor  argument  and  invective  ;  what  cannot  be  denied  is  extenuated,  or 
passed  by  without  notice  ;  concessions  even  are  sometimes  made  ;  but 
this  insidious  cando.ir  only  inaesscs  the  effect  of  the  vast  mass 
of  sophistry." — itiscell.  Writings,  "History."  With  this  may  b» 
compared  the  moie  favourable  verdict  by  the  late  Prof.  Brewer,  in  tb« 
preface  to  his  edition  of  the  Student's  Hwne. 
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and  that  which  detached  circumstances  gave  him  occasion 
to  form.     He  finds  "  Rousseau  a  very  modest,  mild,  well- 
bred,  geotle-spirited,  and  warm-hearted  man  as  ever  I  knew 
in  my  life,"  and  thinks  he  "could  live  with  him  all  his  life 
in  mutual  friendship  and  esteem."     At  the  same  time  he 
cannot    avoid   remarking    that   Rousseau     "is   a    great 
humorist"  (i.e.,  full  of  caprices);  that  though  "  he  intends 
aerioualy  to  draw  his  own  picture  in  its  true  colours  .  .  . 
nobody  knows  himself  less;"  that  ho  would  be  unhappy  in 
solitude,  "as  he  has,  indeed,  been  always  in  all  situations." 
The  quarrel  which  all  the  acquaintances  of  the  two  philo- 
eophers  had  predicted  soon  came,  and   no  language  had 
expressions  strong  enough  for  Rousseau's  hatred  aud  distrust 
of  his  protector.     Hume,  it  must  be  admitted,  came  well 
out  of  the  business,  and  had  the  sagacity  to  conclude  that, 
after  all,  his  admired  friend  was  little  better  than  a  madman. 
Ill  1769   Hume  settled  in  Edinburgh,  and  in  one  of 
his  most  delightful  letters  he  gives  an  animated  descrip- 
tion of  the  domestic  economy  of  his  later  years.^     The 
Louse  alluded  to  as  that  to  which  he  was  about  to  remove 
■was  built  under  his  own  directions  at  the  corner  of  what  is 
now  called  St  David  Street ;  and  we  may  picture  it  to  our- 
selves as  being,  during  the  closing  period  of  Hume's  life, 
the  centre  of  the  most  lively  and  cultivated  society  of 
Edinburgh.     The  gay  and  cheerful  temper  of  the  philo- 
sopher, his  unfailing  equanimity,  and  the  solid  goodness  of 
liij  heart  had  made  him  many  friends,  even  among  those 
who  dissented  most  from  his  religious  views.     The  resolute 
strength  with  which  he  pushed  speculation  to  its  limits 
was  combined  with  a  perfect  gentlenesj  of  disposition  and 
an  amiability  that  endeared  him  to  all  who  had  the  pleasure 
of  knowing  him.     He  was  singularly  free  from  jealousy, 
nnd  no  feature  of  his  character  is  more  attractive  than  the 
unfailing  cordiality  wiili  which  he  welcomed  the  literary 
successes  of  those  who  might  have  been  thought  his  rivals. 
To  Robertson  and  Smith,  his  personal  friends,  he  is  open 
and  unrestrained  in  his  praise  and  commendation ;  and 
his  good  services  were  ever  exerted  in  their  cause.     To 
opponents  of  whose  merits  he  was  convinced,  to  Campbell 
and  Reid,  ho  was  cordial  and  generous.     His  respect  for 
his  own  profession  led  him  always  to  encourage  those  who 
had  engaged  their  fortunes  in  the  perilous  hazard  of  literary 
success,  and  to  extend  to  them  his  good  offices.     For  Black- 
■well  and  for  Smollett,  in  their  misfortunes,  he  exerted  him- 
self to  the  utmost.     Nor  was  he  without  his  recompenso. 
During  the  closing  decade  of  his  life  he  was  the  acknow- 
ledged patriarch  of  literature  ;  the  veneration  and  respect 
of  his  friends,  for  his  character  no  less  than  for  his  abilities, 
were  unbounded.     The  "gaiety  of  his  temper,"  says  Adam 
Smith,   "  so  agreeable  in  society,  and  which  is  so  often 
accompanied  with  frivolous  and  superficial  qualities,  was 
in  him  certainly  attended  with  the  most  severe  application, 
the  most  extensive  learning,  the  greatest  depth  of  thought, 
and  a  capacity  in  every  respect  the  most  comprehensive. 
Upon  the  whole,  I  have  always  considered  him,  both  in 
his  lifetime  and  since  his  death,  as  approaching  as  nearly 


'  "  I  livo  still,  and  must  for  a  twelvemontli,  in  my  old  housa  in 
James'  Court,  which  is  very  cheerful,  and  even  elegant,  but  too  small 
to  display  my  great  talent  for  cookery,  the  science  to  which  1  intend 
to  addict  the  remaining  years  of  my  life  I  I  have  just  now  lying  on 
the  table  before  me  a  receipt  for  making  toupe  d  la  reine,  copied  with 
my  owu  hand ;  for  beef  and  cabbage  (a  charming  dish),  and  old  mutton, 
aud  old  claret,  nobody  excels  me.  I  make  also  sheep-head  broth,  in  a 
manner  that  Mr  Keith  speaks  of  it  for  eight  days  after  ;  and  the  Due 
de  Kivernois  would  bind  himself  apprentice  to  my  lass  to  learn  iL  I 
luive  already  seut  a  challenge  to  David  Moncrief  ;  you  will  see  that 
in  a  twelvemonth  he  will  take  to  the  writing  of  history,  the  field  I 
have  deserted  ;  for,  as  to  the  givingK)f  dinners,  be  can  now  have  no 
farther  pretensions.  1  should  have  made  a  very  had  use  of  my  abode 
in  Paris,  if  I  could  not  get  the  better  of  a  mere  provincial  like  him. 
Ail  ray  friends  encourage  me  in  this  ambition,  aa  thinking  it  will  re- 
aloBBd  vuf  aioch  to  my  bonoor." 


to  the  idea  of  a  perfectly  wise  and  virtuons  man  as  perhaps 
the  nature  of  human  frailty  will  permit." 

In  the  spring  of  1775  Hume  was  struck  with  a  tedious 
and  harassing  though  not  painful  illness.  A  vi.sit  to  Bath 
seemed  at  first  to  have  produced  good  effects,  but  on  ths 
return  journey  northwards  more  alarming  symptoms  de- 
veloped themselvej,  his  strength  rapidly  sank,  and,  little 
more  than  a  month  after  he  had  reached  Ldinburgh,  lie 
died  (25th  August  1776). 

^0  notice  of  Huroe  would  be  complete  without  the  sketch  of  hit 
character  drawn  by  las  own  hand : — '.'  To  coiiclucle  hiitoricaily  with 
my  own  character,  I  am,  or  rather  was  (for  that  is  the  style  I  must 
now  use  in  speaking  of  myself,  which  emboldens  me  the  more  tc! 
speak  my  sentiments), — I  was,  I  say,  a  man  of  mild  dispositioHS,  ol 
command  of  temper,  of  on  open,  social,  and  cheerful  humour, 
capable  of  attachment,  but  little  susceptible  of  enmity,  and  of  great 
moderation  in  all  my  paisions.  Even  my  lore  of  literary  fame,  my 
ruling  passion,  never  soured  my  temper,  uotwithstindine  my  fre- 
quent disappointments.  My  company  was  not  unacceptable  to  the 
young  and  careless,  as  well  as  to  the  studious  and  literary  ;  and  as 
i  took  a  particular  pleasure  in  the  company  of  modest  women,  1  had 
no  reason  to  be  displeased  with  the  reception  I  met  with  from  them. 
In  a  word,  though  most  men  anywise  eminent  have  found  reason 
to  complain  of  calumny,  I  never  was  touched,  or  even  attacked,  by 
hci-  baleful  tooth  ;  and,  though  I  wantonly  exposed  myself  to  the 
rage  of  both  civil  and  religious  factions,  they  seem  to  be  disarmed 
on  my  belialf  of  their  wonted  fury.  My  friends  never  had  occasion 
to  vindicate  any  one  circumstance  of  my  cbai  acter  and  conduct ;  not 
but  that  the  zealots,  we  way  well  suppose,  would  have  been  glad  to 
invent  and  propagate  any  story  to  my  disadvantage,  but  they  coul« 
never  find  any  which  they  thought  would  wear  the  face  of  prob« 
bility.  1  cannot  say  there  is  no  vanity  in  making  this  funeral 
oration  of  myself,  but  I  hope  it  is  not  a  misplaced  one  ;  and  this,  i» 
a  matter  of  fact  vhiehii  easily  cleansed  and  ascertained."  The  moil 
his  life  has  become  known,  the  more  conhdence'We  place  in  tUi{ 
admirable  estimate. 

The  philosophical  writings  of  Hume,  which  mark  a  distinct  epocV 
in  the  (Icvelopmont  of  modern  thought,  can  hero  be  considered  in  two 
only  of  the  many  .ispects  in  which  they  present  themselves  as  of 
the'highest  interest  to  the  historian  of  philosophy.  In  the  Trcaiist 
of  Human  Xatiirc,  which  is  in  every  respect  the  most  complete 
exposition  of  Hume's  philosophical  conception,  wo  have  the  first 
tborough-goiug  attempt  to  apply  the  fundamental  principles  of 
Locke's  em)iirical  psychology  to  the  constru  .tion  of  a  theory  of 
knowledge,  and,  as  a  uaturalconsequenco,  thel  rst  systematic  criti- 
cism of  the  cliicf  metaphysical  nations  from  ths  point  of  view. 
Hume,  in  that  work,  holds  the  same  relation  to  Locke  and  Berkeley 
as  the  late  J.  S.  Mill  held  with  his  Sijstem  of  Logic  to  Hartley  and 
J.anies  MilL  In  certain  of  tlie  later  writings,  pre-eminently  in  the 
Di<ilo(jucion  Natural  Religimx,  Hume  brings  the  results  of  bis  specu- 
lative criticism  to  bear  uiiou  the  problems  of  current  theological 
discussion,  and  gives  in  tjieir  regard  as  previously  with  respect  to 
general  pliilosophy  the  final  word  of  tho  empiiical  theory  in  its 
earlier  form.  The  interesting  parallel  between  Hume  and  J.  S.  Mill 
iu  this  second  feature  will  not  De  overlooked. 

In  the  first  instance,  then,  Hume's  philosophical  work  is  to  be 
regarded  as  tlie  attempt  to  supply  for  empiricism  in  psychology  a 
consistent,  that  is,  a  logically  developed  theory  of  knowledge.  In 
Locke,  indeed,  such  theory  is  not  wanting,  but,  of  all  the  many  in- 
consistencies iu  the  Essay  on  the  Human  Undcrslandinj,  none  is  mon 
apparent  or  more  significant  than  the  complete  want  of  harmony 
between  the  view  of  knowledge  developed  in  llic  fourth  book  and  tlio 
psychological  principles  laiddown  in  the  earlier  part  of  the  work. 
Though  Locke,  doubtless,  drew  no  distinction  between  the  problcmi 
of  psychology  and  of  theory  of  knowledge,  yet  the  discussion  of  the 
various  forms  of  cognitiongiven  in  the  fourth  book  of  the  jEssoy  seemi 
to  be  based  on  grounds  quite  distinct  from  and  in  many  tespeett 
inconsistent  with  the  fundamenlal  psychologicsJ  principle  of  hi< 
work.  The  perception  of  relations,  vi-liidi,  according  to  him,  is  th« 
essence  of  cognition,  tho  demonstrative  character  which  he  thiiiki 
attadics  to  our  inference  of  God's  existence,  Uie  intuitive  knowled;'! 
of  self,  are  doctrines  incapable  of  being  brought  into  harmony  witi 
tho  view  of  mind  and  its  develojiment  which  is  tho  keynote  of  his 
general  theory.  To  some  extent  Bcrkidey  removed  this  radical  in- 
consistency, but  in  his  philosophical  work  it  may  be  said  with  safety 
there  are  two  distinct  aspects,  and  while  it  holds  of  Loeke  on  the 
one  hand,  it  strctclus  forward  to  Kantianism  on  the  other.  Nor  ia 
Berkeley  are  these  divergent  features  ever  united  into  one  harmoni- 
ous whole.  It  was  left  for  Hume  to  approach  the  theory  of  know- 
ledge with  full  consciousness  from  the  psydiological  point  of  view, 
and  to  work  out  tho  final  cons"quences  of  that  view  so  far  as  cog- 
nition is  concerned.  The  terms  which  he  employs  in  describing 
the  aim  and  scope  of  his  work  are  not  iho.-e  which  Wf  should  now 
cmjiloy,  but  tho  declaration,  in  the  introduction  to  the  Treaiiat, 
that  the  science  of  human  naiore  must  be  treated  according  to  th« 
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experimental  method,  is  in  fact  equivalent  to  the  statement  of  the 
t>UBCipl«  implied  iu  Locke's  Essay,  that  the  problems  of  psychology 
ladof  theory  of  knowledge  are  identical.  And  this  view  is  the  char- 
«cteristic  of  what  we  may  call  the  English  school  of  philosophy. 

In  order  to  make  perfectly  clear  the  full  significance  cf  the  prin- 
jiple  which  Hume  applied  to  the  solution  of  the  chief  philosophical 
questions,  it  is  necessary  to  render  somewhat  more  precise  and  con>- 
plete  the  statement  of  the  psychological  view  which  lies  at  tlio 
foundation  of  the  empirical  theory,  and  to  distinguish  from  it  tlio 
problem  of  tlie  theory  of  knowledge  upon  which  it  was  brought  to 
bear.  >•  'Vyithout  entering  into  details,  which  it  is  the  less  necessary 
.0  do  because  the  subject  lias  been  recently  discussed  with  great 
fulness  in  works  readily  accessible,  it  may  be  said  that  for  Locke 
fs<for  Hume  the  problem  cf  psychology  was  the  e.xact  description 
Jf- the  contents  of  the  individual  mind,  and  the  determination  of  the 
conditions  of  the  origin  and  development  of  conscious  experience  in 
the  individual  mind.  And  the  answer  to  the  problem  which  was 
furnished  by  Locke  is  in  effect  that  with  whicli  Hume  started.  The 
conscious  e.xperience  of  the  individual  is  the  result  of  interaction 
between  the  individual  mind  and  tlie  universe  of  things.  It  is  evi- 
dent that  this  solution  presupposes  a  peculiar  conception  of  the 
general  relation  between  the  mind  and  things  which  iu  itself  re- 
quires justification,  and  which,  so  far  at  least  as  the  empirical  theory 
|Was  developed  by  Locke  and  his  successors,  could  not  be  obtained 
from  psychological  analysis.  Either  we  have  a  right  to  the  assump- 
tion contained  in  the  conception  of  the  individual  mind  as  standing 
in  relation  to  things,  in  which  case  the  grounds  of  the  assumption 
must  be  sought  elsewhere  than  in  the  results  of  this  reciprocal  re- 
lation, or  we  have  no  right  to  the  assumption,  in  whioli  case  refer- 
ence to  the  reciprocal  relation  can  hardly  be  accepted  as  yieldin'^ 
any  solution  of  the  psychological  problem.  But  in  any  case, — and, 
as  we  shall  see,  Hume  endeavours  so  to  state  his  psychological 
premises  as  to  conceal  the  assumption  made  openly  by  Locke, — it  is 
apparent  that  this  psychological  solution  does  not  contain  the 
answer  to  the  wider  and  radically  distinct  problem  of  the  theory  of 
knowledge.  For  here  we  have  to  consider  how  the  individual  in- 
telligence comes  to  know  any  fact  whatsoever,  and  what  is  meant  by 
the  cognition  of  a  fact.  With  Locke,  Hume  professes  to  regard 
this  problem  as  virtually  covered,  or  answered  by  the  fundamental 
psychological  theorem  ;  but  the  superior  clearness  of  his  reply  enables 
ns  to  mark  with  perfect  precision  the  nature  of  the  difficulty  inher- 
ent in  the  attempt  to  regard  the  two  as  identical.  For  purposes 
of  psychological  analysis  the  conscious  experience  of  the  individual 
mind  is  taken  as  given  fact,  to  be  known,  i.e.,  observed,  discrimin- 
ated, classified,  and  explained  in  the  same  way  in  which  any  one 
special  portion  of  experience  is  treated.  Now  if  this  mode  of  treat- 
ment be  accepted  as  the  only  possible  method,  and  its  results 
assumed  to  be  conclusive  as  regards  the  problem  of  knowledge,  the 
fundamental  peculiarity  of  cognition  is  overlooked.  In  all  cog- 
nition, strictly  so-called,  there  is  involved  a  certain  synthesis  or 
relation  of  parts  of  a  characteristic  nature,  and  if  we  attempt  to 
discuss  this  synthesis  as  though  it  were  in  itself  but  one  of  the 
facts  forming  the  matter  of  knowledge,  we  are  driven  to  regard  this 
relation  aa  being  of  the  quite  external  kind  discovered  by  observa- 
tion among  matters  of  knowledge.  The  difficulty  of  reconciling 
the  two  views  is  that  which  gives  rise  to  much  of  the  obscurity  in 
Locke's  treatment  of  the  theory  of  knowledge;  in  Hume  the  effort 
to  identify  them,  and  to  explain  the  synthesis  which  is  essential  to 
tognitioa  as  merely  the  accidental  result  df  external  relations  among 
the  elements  of  conscious  experience,  appears  with  the  utmost  clear- 
ness, and  gives  the  keynote  of  all  his  pnilosoiihical  work.  The  final 
perplexity,  concealed  by  various  forms  of  expression,  comes  forward 
at  the  close  of  the  Treatise  as  absolutely  unsolved,  and  leads  Hume, 
as  will  be  pointed  out,  to  a  truly  remarkable  confession  of  the  weak- 
ness of  his  own  system. 

While,  then,  the  general  idea  of  a  theory  of  knowledge  as  based 
upon  psychological  analysis  is  the  groundwork  of  the  Treatise,  it  is 
H  particular  consetiuenco  of  this  idea  that  furnishes  to  Hume  the 
shasacteristio  criterion  applied  by  him  to  all  philosophical  questions. 
ff  the  relations  involved  in  the  fact  of  cognition  are  only  those  dis- 
coverable by  observation  of  any  p.articular  portion  of  known  experi- 
ence, then  such  relations  are  quite  external  and  contingent.  The 
only  necessary  relation  which  can  1»  discovered  in  a  given  fact  of 
experience  is  that  of  non-coutradiction  ;  the  thing  must  bo  what  it 
la,  and  cannot  be  conceived  as  having  qualities  contradictory  of  its 
pature.  The  universal  test,  therefore,  of  any  supiiosed  philosophi- 
cal i«inciple,  seeing  that  such  principles  are  but  expressions  of 
wlatioiis  among  facts,  is  the  possibility  or  impossibility  of  imagin- 
ing its  contradictory.  All  our  knowledge  is  but  the  sum  of  our 
conscious  experience,  and  is  consequently  m.aterial  for  iinn^inatiou. 
;"  Let  us  fix  our  attention  out  of  ourselves  as  much  as  possible ;  let  us 
cheSa  our  imagination  to  the  heavens  or  to  the  utmost  limits  of  the 
universe  ;  we  never  really  advance  a  step  beyond  ourselves,  nor  can 
coireive  any  kind  of  existence,  but  those  perceptions  which  have 
appeared  in  that  narrow  compass.  This  is  the  universe  of  the, 
imagination,  nor  have  wo  any  idea  but  what  is  there  produced  " 
Vorki.  ed.  of  1851,  i.  93.  c/.  i.  lOD. 


The  course  of  Huffie's  work  follows  immediately  from  his  funaa 
mental  principle,  and  the  several  divisions  of  the  treatise,  so  fav 
as  the  theoretical  portions  are  concerned,  are  but  its  logical  con- 
sequences. The  first  part  of  the  first  book  contains  a  brief  Btate- 
ment  of  the  contents  of  mind,  a  description  of  all  that  observation 
can  discover  in  conscious  experience.  The  second  part  deals  with 
those  judgments  which  rest  upon  the  formal  elements  of  exjierience, 
space  and  time.  The  third  part  discusses  the  principle  of  real  con- 
nexion among  the  elements  of  experience,  the  relation  of  cause  and 
efl'ect.  The  fourth  part  is  virtually  a  consideration  of  the  nitimate 
significance  of  this  conscious  experience,  of  the  place  it  is  supposed 
to  occupy  iu  the  universe  of  existence,  in  other  words,  of  the  re- 
lations between  the  conscious  experience  of  an  individual  mind  as 
di.sclosed  to  observation  and  the  supposed  realities  of  self  and  ex- 
ternal things. 

In  the  first  part  Hume  gives  his  own  statement  of  the  psycho- 
logical foundations  of  his  theory.  Viewing  the  contents  of  mind  as 
matter  of  experience,  he  can  discover  among  them  only  one  distinc- 
tion, a  distinction  expressed  by  the  terms  impressions  and  ideas. 
Ideas  are  secondary  in  nature,  copies  of  data  supplied  we  know  not 
whence.  All  that  appears  in  conscious  experience  as  primary,  aa 
arising  from  some  unknown  cause,  'and  therefore  relatively  as  origi- 
nal, Hume  designates  by  the  term  imjircssion,  and  claims  to  imply 
by  such  term  no  theory  whatsoever  as  to  the  origin  of  this  portion 
of  experience.  There  is  simply  the  fact  of  conscious  experience, 
arising  we  know  not  how.  Jtoieover,  if  we  remain  faithful  to  the 
fundamental  conception  of  tlie  contents  of  miwd  as  being  merely 
matters  of  experience,  it  is  evident  in  the  first  place  tjiat  as 
inipiessions  aie  strictly  individual,  ideas  also  must  be  strictly  parti- 
cular,  and  in  the  second  place  that  the  faculties  of  combining,  discri- 
minating, abstracting,  nnd  judging,  which  Locke  had  admitted,  are 
merely  expressions  for  particular  modes  of  having  mental  experience, 
i.e.,  are  modificatiiws  u{  coiiccivin/j  (cf.  i.  128  u.,  137,  192).  Thus 
at  a  single  stroke  Huine  removes  all  the  philosophical  discussions 
that  had  centred  round  the  problem  of  abstract  ideas  and  the  nature 
of  judgment.  It  is  merely  by  accidental  concomitance,  which  on 
the  subjective  side  is  custom,  that  one  fact,  a  word,  sign,  symbol, 
or  type  comes  to  stand  for  a  series  of  resembling  facts,  while  the 
comparison  of  perceptions,  witli  resulting  consciousness  of  their  re- 
semblance or  difference,  is  in  itself  a  single,  isolated  perception  (see 
i.  37,  38,  100). 

Such,  iu  substance,  is  Hume's  restatement  of  Locke's  empirical 
view.  Conscious  experience  consists  of  isolated  states,  each  of  which 
is  as  a  fact  and  is  related  to  others  in  a  quite  external  fashion.  It 
remains  to  be  seen  how  knowledge  can  be  explained  from  such  a 
basis  ;  but,  before  proceeding  to  sketch  Hume  s  answer  to  this  ques- 
tion, it  is  necessary  to  draw  attention,  first,  to  the  peculiar  devicii 
invariably  resorted  to  by  him  when  any  exception  to  his  general 
principle  that  ideas  are  secondary  copies  of  impressions  presents 
itself,  and,  secondly,  to  the  nature  of  the  substitute  offered  by  him  for 
that  perception  of  relations  or  synthesis  which  even  in  Locke's  con- 
fused statements  had  appeared  as  the  essence  of  cognition.  When- 
ever Hume  finds  it  impossible  to  recognize  in  an  idea  the  mere  copy 
of  a  particular  impression,  he  introduces  the  phrase  "manner  of 
conceiving."  Thus  general  or  abstract  ideas  are  merely  coi>ies  of  a 
particular  impression  conceived  in  a  particular  manner.  The  idea* 
of  space  and  time,  as  will  presently  be  pointed  out,  are  copies  of 
impression.s  conceived  in  a  particular  manner.  The  idea  of  neces- 
sary connexion  is  merely  the  reproduction  of  an  impression  whicli 
the  mind  feels  itself  compelled  toconceive  in  a  particular  manner. 
Such  a  fa.shion  of  disguising  difficulties  points,  not  only  to  an  in- 
consistency in  Hume  s  theory  as  stated  by  himself,  but  to  the 
initial  error  upon  which  it  proceeds  ;  for  these  perplexities  are 
but  the  consequences  of  the  doctrine  that  cognition  is  to  be 
explained  from  what  can  be  discovered  by  observation  among  ths 
facts  of  experience,  and  observation  can  discover  none  but  external 
relations.  These  external  relations  are,  in  fact,  what  Hume 
describes  as  the  natural  bonds  of  connexion  among  ideas,  and, 
regarded  subjectively  as  principles  of  association  among  facts  of 
mental  experience,  they  form  the  substitute  he  offers  tor  the 
synthesis  implied  in  knowledge.  These  principles  of  association 
determine  the  imagination  to  combine  kleas  in  various  modes,  and 
by  this  mechanical  combination  Hume,  for  a  time,  endeavoured 
to  explain  what  are  otherwise  called  judgments  of  relation.  It  was 
impossible,  however,  for  him  to  cariyont  this  view  consistently. 
The  only  combination  which,  even  in  appearance,  could  be  explained 
satisfactorily  by  its  means  was  the  formation  of  a  complex  idea  out 
of  simpler  parts,  bnt  it  is  absurd  to  describe  the  idea  of  a  relation 
among  facts  as  a  complex  idea  ;  and,  as  such  relations  have  no  "u.'sis 
in  impressions,  Hume  is  finally  driven  to  a  confession  of  the  abst- 
lute  impossibility  of  explaining  them.  Such  confession,  however, 
is  only  reached  after  a  vigorous  effort  had  been  made  to  render 
some  account  of  knowledge  by  the  experimental  method. 

The  psychological  conception,  then,  on  the  basis  of  which  Hume 
proceeds  to  discuss  the  theory  of  knowledge,  is  that  of  conscious 
experience  as  containing  merely  the  succession  of  isolated  inpr«s- 
sions  and  their  fainter  copies,   ideas,  and  as  bound  together  by 
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merely  natural  or  external  links  of  coonexion,  the  princijilea  of 
association  amoDg  ideas.  The  foundations  of  cognition  must  be 
discovered  by  observation  or  analysis  of  experience  so  conceived. 
Hume  wavers  somewhat  in  his  division  of  the  various  kinds  of  cog- 
nition, laying  stress  now  upon  one  now  upon  another  of  tho  points 
in  which  mainly  they  differ  from  one  another.  Nor  is  it  of  the  first 
importance,  save  with  the  view  of  criticising  his  own  consistency, 
that  we  should  adopt  any  of  the  divisions  implied  in  his  exposition. 
For  practical  purposes  we  may  regard  the  most  important  discussions 
in  the  Treatise  as  falling  under  two  heads.  In  the  first  place  there 
are  certain  principles  of  cognition  which  appenr  to  rest  upon  and 
to  express  relations  of  the  universal  elenients  in  conscious  experi- 
ence, viz.,  space  and  time.  The  propositions  of  mathematics  seem 
to  be  independent  of  this  or  that  special  fact  of  experience,  and  to 
remain  unchanged  even  when  the  concrete  matter  of  experience 
varies.  They  are  formal.  In  the  second  place,  cognition,  in  any 
real  sense  of  that  term,  implies  connexion  for  the  individual  mind 
between  the  present  fact  of  experience  and  other  facts,  whether  past 
or  future.  It  appears  to  involve,  therefore,  some  real  relation 
among  the  portions  of  experience,  on  the  basis  of  wliich  relation 
judgments  and  inferences  as  to  matters  of  fact  can  be  shown  to  rest. 
The  theoretical  question  is  consequently  that  of  the  nature  of  the 
supposed  relation,  and  of  the  certainty  of  judgments  and  inferences 
resting  on  it. 

Hume's  well-known  distinction  between  relations  of  ideas  and 
matters  of  fact  corresponds  fairly  to  this  separation  of  the  formal 
and  real  problems  in  the  theory  of  cognition,  although  that  dis- 
tinction is  in  itself  inadequate  and  not  fully  represcirtative  of 
Hume's  own  conclusions 

With  regard,  then,  to  tne  first  problem,  the  formal  element  in 
knowledge,  Humo  has  to  consider  several  questions,  distinct  in 
nature  anl  hardly  discriminated  by  him  with  sufficient  precision. 
For  a  complete  treatment  of  this  portion  of  the  theorj-  of  knowledge, 
there  require  to  be  taken  into  consideration  at  lca.st  the  followiug 
points  :  (a)  the  exact  nature  and  significance  of  the  space  and  time 
relations  in  our  experience,  (6)  the  mode  in  which  the  primary  data, 
facts  or  principles,  of  mathematical  cognition  are  obtained,  (c)  the 
uature,  extent,  and  certainty  of  such  data,  in  themselves  and  with 
reference  to  the  concrete  material  of  experience,  (rf)  the  principle  of 
infereue  from  the  data,  however  obtained.  Not  all  of  these  points 
are  discussed  by  Hume  with  the  same  fulness,  and  with  regard  to 
Bome  of  them  it  is  difficult  to  state  his  conclusions.  It.  wiU  be  of 
service,  however,  to  attempt  a  summary  of  his  treatment  under 
these  several  heads, — the  more  so  as  almost  all  expositions  of  his 
philosophy  are  entirely  defective  in  the  account  given  of  this  essen- 
tial portion.  The  brief  statement  in  the  Inquiry,  §  iv.,  is  of  no  value, 
and  indeed  is  almost  unintelligible  unless  taken  in  reference  to  the 
full  discussion  contained  in  part  ii.  of  the  Treatise. 

The  nature  of  space  and  time  as  elements  in  conscious  experience 
is  cousidered  by  Hume  in  relation  to  a  special  problem,  that  of  their 
supposed  infinite  divisibility.  Evidently  upon  his  view  of  con- 
scious experience,  of  the  world  of  imagination,  such  infinite 
divisibility  must  be  a  fiction.  The  ultimate  elements  of  experience 
most  be  real  unit3,  capable  of  being  represented  or  imagined  in 
isolation.  Whence  then  do  these  unite  arise  ?  or,  if  we  put  the 
problem  as  it  was  necessary  Hume  should  put  it  to  himself,  in  what 
orders  or  classes  of  impressions  do  we  find  tne  elements  of  space  and 
timet  Beyond  all  question  Hume,  in  endeavouring  to  answer  this 
problem,  is  brought  face  to  face  with  one  of  the  difficulties  inher- 
ent in  his  couception  of  conscious  experience.  For  he  has  to  give 
some  explanation  of  the  nature  of  space  and  time  which  shall 
identify  these  with  impressions,  and  at  the  same  time  is  compelled 
to  recognize  the  fact  tnat  they  are  not  identical  with  any  single 
impression  or  set  of  uiiniessions.  Putting  aside,  then,  the  various 
obscurities  of  terminology,  such  as  the  distinction  between  the 
objects  known,  viz.,  "points"  or  several  mental  states,  and  the 
impressions  themselves,  which  disguise  the  full  significance  of  liis 
conclusion,  we  find  Hume  reduced  to  the  folloiving  as  his  theory  of 
■pace  and  time.  Certain  impressions,  the  sensations  of  sight  and 
touch,  have  in  themselves  the  element  of  space,  for  these  impres- 
sions (Hume  skilfully  transfers  his  statement  to  the  poinis)  have  a 
certain  order  or  mode  of  arrangement.  This  mode  of  arrangement 
or  manner  of  disposition  is  common  to  coloured  points  and  tangible 
points,  apd,  considered  separatelv,  is  the  impression  from  wTiich 
our  idea  of  space  is  taken.  All  impressions  and  all  ideas  are 
received,  or  form  parts  of  a  mental  experience  only  when  received, 
in  a  certain  order,  the  order  of  succession.  This  manner  of  pre- 
senting themselves  is  the  impression  from  which  the  idea  of  time 
takes  its  rise. 

It  is  almost  superfluous  to  remark,  first,  that  Hume  hero  deliber- 
stely  gives  up  his  fundamental  principle  that  ideas  are  but  the 
fainter  copies  of  impressions,  for  it  can  never  be  maintained  that 
order  of  disposition  is  an  impression,  and,  secondly,  that  he  fails  to 
offer  any  explanation  of  the  mode  in  which  eoexiitence  and  succession 
are  possible  elenients  of  cognition  in  a  conscious  experience  made 
tip  of  isolated  presentations  and  representations.  For  tho  consis- 
tency of  his  theory,  however,  it  was  indispensable  that  he  should 


insist  upon  the  real,  i.e.,  presentalive  character  of  the  ultimate  units 
of  space  and  time. 

How  then  are  the  primary  data  of  mathematical  cognition  to  be 
aerived  from  an  experience  containing  space  and  time  relations  in 
the  manner  just  stated  (  It  is  important  to  notice  that  Hume,  in 
regard  to  this  problem^  distinctly  sejiarates  geometry  from  algebra 
and  arithmetic,  i.e.,  he  views  extensive  quantity  as  being  cognized 
differently  from  number.  With  regard  to  geometry,  he  nolds  em- 
phatically that  it  is  an  empirical  doctrine,  a  science  founded  on  ob- 
servation of  concrete  facts.  Tho  rough  appearances  of  physical  facts, 
their  outlines,  surfaces,  and  so  on,  are  the  data  of  observation,  and 
only  by  a  method  of  approximation  do  wo  gradually  come  near  to 
such  propositions  as  are  laid  dowuin  pure  geometry.  He  definitely 
repudiates  a  view  often  ascribed  to  him,  and  certainly  advanced  by 
many  later  empiricists,  that  the  data  of  geonieti7  "^  hyi>othetical. 
The  ideas  of  perfect  lines,  figures,  and  surfaces  have  not,  according 
to  him,  any  existence.  (See  JVorks,  i.  66,  69,  73,  97.  and  iv.  180.) 
It  is  impossible  to  give  any  consistent  account  of  his  doctrine  re- 
garding number.  He  holds,  apparently,  that  the  foundation  of  all 
tlie  science  of  number  is  the  fact  that  each  element  of  conscious 
experience  is  presented  as  a  unit,  and  adds  that  we  are  capable 
of  considering  any  fact  or  collection  of  facts  as  .a  unit.  This 
mau-ner  of  conceiving  is  absolutely  general  and  distinct,  and  accord- 
ingly afl'ords  the  possibility  of  an  all-comprehensive  and  perfect 
science,  the  science  of  discrete  quantity.     (See  Works,  i.  67.) 

Ill  respect  to  tho  third  point,  the  nature,  extent,  and  certainty  of 
the  elementary  propositions  of  mathematical  science,  Hume's  nttcr- 
ances  are  far  from  clear.  The  principle  with  which  he  starts  and 
from  which  follows  his  well  known  distinction  between  relations  of 
ideas  and  matters  of  fact,  a  distinction  which  Kant  appears  to  have 
thought  identical  with  his  distinction  between  analytical  and  syn- 
thetical judgments,  is  comparatively  simple.  The  idccts  of  the 
quantitative  aspects  of  phenomena  are  exact  representations  of 
these  a.spect3  or  quantitative  impressions  ;  consequently,  whatever 
is  found  true  by  consideration  of  the  ideas  may  be  asserted  regard- 
ing the  real  impressions.  No  question  arises  regarding  the  existence 
of  the  fact  represented  by  the  idea,  and  in  so  far,  at  least,  mathe- 
matical judgments  may  be  described  as  hypothetical  For  they 
simjily  assert  what  will  be  found  true  in  any  conscious  expeiience 
containing  coexisting  impressious  of  sense  (specifically,  of  sight  and 
touch),  and  in  its  nature  successive.  That  the  propositions  are 
hypothetical  in  this  fashion  docs  not  imply  any  distinction  between 
the  abstract  truth  of  the  ideal  judgments  and  the  imperfect  corre- 
spondence of  concrete  material  with  these  abstract  relations.  Such 
distinction  is  quite  foreign  to  Hume,  and  can  only  be  ascribed  to 
him  from  an  entire  misconception  of  his  view  regarding  the  ideas 
of  space  and  time.  (For  an  example  of  such  misconception, .which 
is  almost  universal,  see  Kiehl,  Dcr philoscjihische  Kriticismus,  i.  96, 
97.) 

From  this  point  onwards  Hunio's  treatment  hccomes  exceedingly 
confused.  The  identical  relation  between  the  ideas  of  space  and 
time  and  the  impressions  corresponding  to  them  apparently  leads 
him  to  regard  judgments  of  continuous  and  discrete  quantity  as 
standing  on  tho  same  footing,  while  the  ideal  character  of  the  d.ita 
gives  a  certain  colour  to  his  inexact  statements  regarding  the  ex- 
tent ond  truth  of  the  judgments  founded  ou  them.  The  emphatic 
utterances  in  the  Inquiry  (iv.  30,  186),  and  even  at  the  begin- 
ning of  the  relative  section  in  the  Treatise  (i.  95),  may  be  cited  in 
illustration.  But  in  both  works  these  utterances  are  qualified  in 
such  a  manner  as  to  enable  us  to  jierccive  the  real  bearings  of  his 
doctrine,  and  to  pronounce  at  once  that  it  differs  widely  from  that 
commonly  ascribed  to  him.  "  It  is  from  the  idea  of  a  triangle  that 
we  discover  the  relation  of  equality  wliich  its  three  angles  bear  to 
two  right  ones  ;  and  this  relation  is  invariable,  so  long  as  our  idea 
remains  the  same"  (i.  95)  If  taken  in  isolation  this  passage 
might  appear  sufficient  justification  for  Kant's  view  that,  according 
to  Hume,  geometrical  judgments  are  analytical  and  therefore  perfect. 
But  it  is  to  be  recollected  that,  according  to  Hume,  an  idea  is  actually 
a  representation  or  individual  pictui'e,  not  a  notion  or  even  a 
schema,  and  that  he  never  claims  to  be  able  to  extract  the  predicate 
of  a  geometrical  jOdgment  by  analysis  of  the  subject  The  proper- 
ties of  this  individual  subject,  the  idea  of  the  triangle,  are,  accord- 
ing to  him,  discovered  by  observation,  and  as  observation,  whether 
actual  or  ideal,  never  presents  us  with  more  than  the  rough  or 
general  appearances  of  geometrical  quantities,  the  relations  so  dis- 
covered have  only  approximate  exactness.  "Ask  a  mathematician 
what  he-means  when  ne  pronounces  two  quantities  to  be  equal,  and 
he  must  say  that  the  idea  of  eqvatily  is  one  of  those  which  cannot 
bo  defined,  and  that  it  is  sufficient  to  place  two  equal  qualities  be- 
fore any  one  in  order  to  suggest  it.  Now  this  is  an  appeal  to  the 
general  appearances  of  objects  to  the  imagination  or  senses  "  (iv. 
180).  "  Though  it  (i.e.,  geometry!  much  excels,  both  in  universality 
and  exactness,  tho  loose  judgments  of  the  senses  and  imagination, 
yet  [it]  never  attains  a  perfect  precision  and  exactness  "  (L  97).  Any 
exactitude  attaching  to  the  conclusions  of  geometrical  reasoning 
arises  from  the  compaiativa  simplicity  of  the  data  for  the  primary 
judgments. 
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So  f.ir,  then,  as  geometry  is  concerned,  Hume's  opinion  is  perfectly 
definite.  It  is  an  cxpevimental  or  observational  science,  founded 
«n  primary  or  immediate  judgments  (in  his  phraseology,  percei>lio>is), 
of  relation  between  facts  of  intuition  ;  its  conclusions  are  hypo- 
thetical only  in  so  far  as  tliey  do  not  imply  the  existence  at  the 
moment  of  corresponding  real  experience  ;  and  its  propositions  have 
no  exact  truth.  With  respect  to  arithmetic  and  algebra,  the  science 
of  numbers,  ho  expresses  an  ciiually  definite  opinion,  but  unfortu- 
nately it  is  <iuite  impossible  to  state  in  any  satisfactory  fashion  t)io 
(jrouuds  for  it  or  even  its  full  bearing.  He  nowhere  explains  the 
origin  of  the  notions  of  unity  and  number,  but  merely  asserts  that 
through  their  means  we  can  have  absolutely  exact  arithmetical  pro- 
positions ( IFoi-ks,  i.  97,  98).  Upon  the  nature  of  the  reasoning  by 
which  in  mathematical  science  we  pass  from  data  to  conclusions, 
Hume  gives  no  explicit  statement  If  we  were  te  say  that  on  his  view 
the  essential  step  must  be  the  establishment  of  identities  or  eijui- 
valences,  we  should  jirobably  be  doing  justice  to  his  doctrine  of 
numerical  reasoning,  but  should  have  some  difficulty  in  showing  the 
application  of  the  method  to  geometrical  reasoning.  For  in  the 
latter  case  we  possess,  according  to  Hume,  no  standard  of  equiva- 
lence other  than  that  supidied  by  immediate  observation,  and  cou- 
scqueiitly  transitlou  from  one  premise  to  another  byway  of  rea.sou- 
ing  must  be,  in  geometrical  matte«,  a  purely  verbal  process. 

Taken  as  a  whole,  the  theory  is  perhaps  the  only  consistent 
development  from  the  psychological  principle  witli  which  Hume 
had  started,  and  its  inconiploteness,  even  incoherence,  points  to  the 
gravest  defects  of  that  principle.  Hume  has  not  oifcred  even  a 
plausible  explanation  of  the  mode  by  which  it  becomes  possible  for 
a  consciousness  made  up  of  isolated  hionientary  impressions  and 
ideas  to  be  aware  of  coexistence  and  number,  or  succession.  Tlie 
relations  of  ideas  are  accepted  as  facts  of  immediate  observation,  as 
being  themselves  perceptions  or  individual  elements  of  conscious 
experience,  and  to  all  appearance  they  are  regarded  by  Hume  as 
being  in  a  sense  analytical,  because  the  formal  criterion  of  identity 
is  applicable  to  them.  It  is  applicable,  however,  not  because  the 
jiredicate  is  coutaincd  in  the  subject,  but  because,  such  judgments 
of  relation  being  thought  as  immediate  facts  of  conscious  experience, 
the  supposition  of  tlieir  non-existence  is  a  contradiction  in  terms. 
The  ambiguity  in  his  criterion,  however,  seems  entirely  to  have 
escaped  Hume's  attention.  i  ■" 

K  somewhat  detailed  consideration  of  nume  s  uoctrine  with  regard 
to  mathematical  science  has  been  given  for  the  reason  that  this  por- 
tion of  his  theory  lias  been  very  generally  overlooked  or  misinter- 
preteiL  It  does  not  seem  necessary  to  endeavour  to  follow  his 
minute  examination  of  the  principle  of  real  cognition  with  the  samo 
fulness.  It  will  probably  bo  sufficient  to  indicate  the  problem  as 
conceived  by  Hume,  and  the  relation  of  the  method  he  adopts  for 
solving  it  to  the  fundamental  doctrine  of  liis  theory  of  knowledge. 

Real  cognition,  as  Hume  points  out,  implies  transition  from  the 
fresent  impression  or  feeling  to  something  connected  with  it.  As 
this  thing  can  only  be  an  impression  or  perception,  and  is  not  itself 
■present,  it  is  represented  by  its  copy  or  idea.  Now  the  sujiremc, 
all-comprehensive  link  of  connexion  between  present  feeling  or  im- 
pression and  cither  past  or  future  experience  is  that  of  causation. 
The  idea  in  (incstion  is,  therefore,  the  idea  of  something  connected 
with  the  present  impression  as  its  cause  or  etfect.  But  this  is  ex- 
plicitly the  idea  of  the  said  thing  as  having  had  or  as  about  to  have 
existence, — in  other  words,  belief  in  the  existence  of  some  matter  of 
fact.  What,  for  a  conscious  experience  so  constituted  as  Hume  will 
admit,  is  the  precise  significance  of  such  belief  in  real  existence  ? 

Cldarly  the  real  existence  of  a  fact  is  not  demonstrable.  For 
■whatever  is  may  be  conceived  not  to  be.  "  No  negation  of  a  fact 
can  involve  a  contradiction."  Existence  of  any  fact,  not  present 
as  a  perception,  can  only  be  proved  by  arguments  from  cause  or 
effect.  But  as  eacli  perception  is  in  consciousness  only  as  acontin- 
.gciit  fact,  which  might  not  be  or  might  bo  other  than  it  is,  wie  must 
admit  that  the  mind  can  conceive  no  necessary  relations  or  con- 
nexions among  the  several  portions  of  its  experience. 

If,  therefore,  a  present  perception  leads  us  to  assert  the  existence 
of  some  other,  this  can  only  be  interpreted  as  meaning  that  in  some 
natural,  i.e.,  psychological,  manner  the  Idea  of  this  other  perception 
is  excited,  and  tliat  the  Idea  is  viewed  by  the  mind  in  some  peculiar 
fashion.  Tlie  natural  link  of  connexion  Hume  finds  in  the  simi- 
larities presented  by  ex[)crience.  One  fact  or  perception  is 
discovered  by  oxpeilcnco  to  bo  unifoniily  or  generally  accompanied 
by  another,  and  its  occurrence  therefore  naturally  excites  the  idea 
of  th.at  other.  But  when  an  idea  is  so  roused  up  by  a  present  im- 
pression, and  when  tliis  idea,  being  a  conserpience  of  memoi-y,  has 
in  itself  a  certain  vivacity  or  liveliness,  wo  regard  it  with  a  peculiar 
indefinable  feeling,  and  In  this  feeling  consists  the  immense  ditTcr- 
encc  between  mere  imagination  and  belief.  The  mind  i.s  led  easily 
and  rapidly  from  the  present  impression  to  the  ideas  of  impressions 
found  by  experience  to  be  the  usual  accompaniments  of  tlie  present 
fact.  Theeaseandrapidity  of  the  mental  transition  is  the  solo  ground 
for  the  supposed  necessity  of  tlie  causal  connexion  between  portions 
of  experience.  We  mistake  the  sulijcctive  transition  resting  uimn 
rusfom  or  past  experience  for  an  objective  connexion  independent 


of  special  feelings.  Ml  reasoning  alwul  matters  of  fact  is  therefore 
a  species  of  feeling,  and  belongs  to  the  sensitive  rather  than  to  the, 
co"itativo  side  of  our  nature. 

While  it  is  evident  that  some  such  conclusion  must  follow  from 
the  attempt  to  regard  the  cognitive  consciousness  ns  i»ado  up  ol  dis- 
connected feelings,  it  is  equ^illy  clear,  not  only  that  the  resnlt  is 
self-contradictory,  but  that  it  involves  certain  assumptions  not  in 
any  way  dcduclble  from  the  fundamental  view  with  wliich  Hume 
starts,  for  in  the  problem  of  real  cognition  he  is  brought  face  to 
face  with  the  characteristic  feature  of  knowledge,  distinction  of  self 
from  matteis  known,  and  reference  of  traiuiltory  states  to  perma- 
nent objects  or  relations.  Deferring  his  criticism  of  the  slgnificani-a 
of  self  and  object,  Hume  yet  makes  use  of  both  to  aid  his  explana-| 
tion  of  the  belief  attaching  to  reality.  The  reference  of  an  idea  to 
past  experience  has  no  meaning,  unless  we  assume  an  identity  in 
the  object  referred  to.  For  a  past  impression  is  purely  transitory,! 
and,  as  Hume  occasionally  points  out,  can  liave  no  connexion  of  fact 
■with  the  present  consciousness.  His  exposition  has  thns  a  certain 
plausibility,  which  would  not  belong  to  it  had  the  ii:r'  view  of  the 
permanent  object  been  already  given. 

The  final  problem  of  Hume's  tlieoiy  of  knowledge,  the  discussion 
of  the  real  significance  of  the  two  factors  of  cognition,  self  and 
extcmal  things,  is  handled  in  the  Treatise  with  great  fulness  and 
dialectical  subtlety. 

As  in  the  case  of  the  previous  problem,  it  is  unnecessary  to  follow 
the  steps  of  his  analysis,  which  are,  for  tlie  most  part,  attemjits  to 
substitute  qualities  of  feeling  for  the  relatioTis  of  thought  which 
api>ear  to  be  involved.  The  results  follow  with  the  utmost  ease 
from  his  original  postulate.  If  there  is  nothing  in  conscious 
experience  save  what  observation  can  disclose,  while  each  ajt  of 
observation  is  itself  an  isolated  feeling  (an  impression  or  idea),  it  is 
manifest  that  a  permanent  identical  thing  can  never  be  an  object 
of  experience.  Whatever  pennanence  or  identity  is  ascribed  to  an' 
imjiression  or  idea  is  the  result  of  association,  is  one  of  those  "pro.* 
pensities  to  feign"  which  are  due  to  natural  connexions  among  ideas.' 
We  regard  a.s  successive  presentations  of  one  thing  the  resembling 
feelings  wliich  are  experienced  in  succession.  Identity,  then, 
whether" of  self  or  object,  there  is  none,  and  the  supposition  of 
objects,  distinct  from  impressions,  is  but  a  fui  ther  consequence  of 
our  "  propensity  to  feign."  Hume's  explanation  of  the  ♦elief  in 
external  things  by  reference  to  association  is  well  deserving  of  cait- 
ful  study  iind  of  comparlsou  with  the  more  recent  analysis  of  the 
same  problem  by  J.  S.  JIill. 

At  the  close  of  his  presentation  of  tne  empirical  tneory  of  cog- 
nition, Hume  gives  one  of  those  comprehensive  reviews  of  its  sig- 
nificance and  its  difficnlties  which  mark  the  rare  acuteness  of  his 
intellect  He  has  done  what  was  possible  to  manufacture  cognition 
out  of  the  isolated,  disconnected  states  of  mental  experience.  He 
has  endeavoured  to  contemplate  conscious  experience  nb  extra,  as 
itself  an  object  of  ex]ierience,  and  to  admit  nothing  which  -n-as  not 
capable  of  being  presented  in  the  fashion  of  an  inimcdii .«  fact  ot 
experience.  And  as  the  result  of  the  whole  ho  has  to  confess  thtt 
his  laboriously  conslincted  theory  of  cognition  is  but  a^rope  of 
sand,  that  no  ingenuity  can  conjure  cohcrenco  into  elemeutP 
assumed  from  the  outset  as  incoherent,  that  theottempt  to  regard 
cognition  of  a  fact  as  being  merely  one  isolated  state  leads  to  hope- 
less confusion.  The  passage  hi  wliich,  ■with  the  utmost  frankness, 
he  expresses  his  opinion  on  the  sum  total  ot  liis  speculative  analysis 
is  so  reniarkable,both  in  reference  to  his  own  woi^  and  in  reference 
to  later  developments  of  philosophy,  that  it  is  well  to  quote  it  in 
full.  In  the  Appendix  to  the  Treatise  he  gives  a  brief  resmni  of 
what  he  clearly  recognized  to  be  the  erux  in  his  theory,  the  ex- 
planation of  belief,  a  cognition  which  involves  the  relation  among 
themselves  of  the  jiarts  of  experience,  and  then  goes  on  to  say : — 

"  If  perceptions  are  distinct  existences,  they  form  a  whole  only 
by  being  connected  together.  But  no  connexions  among  distinct 
existences  are  ever  discoverable  by  human  undeislanding.  We  only 
feel  a  connexion  or  determination  of  the  thoiiglit  to  ]iass  from  one 
object  to  another.  It  follows,  therefore,  tliat  tlio  thonght  alone 
feels  jiersonal  identity,  when,  reflecting  on  the  train  of  past  perceji- 
tlons  that  compose  a  mind,  the  ideas  of  them  are  felt  to  be  connected 
together  and  natui-lly  introduce  each  other. 

"  However  cxtr  ordinary  this  conclusion  may  seem,  it  need  not 
surprise  ns.  Modern  philosophers  seem  inclined  to  think  that  per- 
sonal identity  arises  from  consciousness,  and  consciousness  is  nothing 
but  a  reflected  thought  or  perception.  The  present  philosophy,  there- 
fore, has  a  promising  aspect  But  all  my  hopes  vanish  when  I  come 
to  explain  the  principles  that  unite  our  successive  perceptions  in  our 
thought  or  consciousness.     1  cannot  discovernny  theory  which  gives 

me  satisfaction  on  this  head 

*•  In  short,  there  are  two  principles  which  I  cannot  render  con-r 
sistent,  nor  is  it  in  my  power  to  renounce  either  of  them  ;  viz., 
that  all  our  distinct  perceptions  are  dislinel  existences,  and  that  Iht 
mind  never  perceives  any  real  connexion  amovg  distinct  cxistmeea. 
Did  our  perceptions  either  inhere  in  something  simple  or  indi- 
vidual, or  did  the  mind  perceive  some  real  connexion  among  theiiii 
thwfi  would  bo  no  diflicully  in  the  cns«  "  (ii.  p.  551 ) 
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TIio  closing  sentences  of  this  pussasa  may  bo  regarded  as  pointing  to 
tho  vciy  cssuucc  ol  tho  Kantinu  attempt  at  solution  of  the  problem 
of  knowledge.  Hume  Sees  distinctly  that  if  conscious  experience  bo 
taken  as  containing  only  isolated  states,  no  progress  in  explanation 
of  cognition  is  possible,  and  that  the  only  hope  of  further  develop- 
ment is  to  be  looked  for  in  a  radical  change  in  our  mode  of  conceiv- 
ing experience.  Tho  work  of  tho  critical  philosophy  is  the  intro- 
<luction  of  this  new  mode  of  regarding  experience,  a  mode  which, 
in  the  technical  language  of  philosophers, Tins  received  tho  title  of 
transcendental  as  opposed  to  tho  psychological  method  followed  by 
Locko  and  Hume.  It  is  because  Kant  alone  perceived  the  full  sig- 
nificance of  the  change  requiied  in  order  to  meet  the  diHieuUics  of 
the  empirical  theory  that  wc  regard  his  system  as  the  only  sequel  to 
that  of  Hume.  The  writers  of  the  Scottish  school,  Reid  in  particu- 
lar, did  undoubtedly  indicate  some  of  the  weaknesses  in  Hume's 
fundamental  coucciition,  and  their  attempts  to  show  that  tho  iso- 
lated feeling  cannot  bo  taken  as  the  uUiniate  and  primary  unit  of 
cognitive  experience  are  efforts  in  the  right  direction.  But  tho 
<luestion  of  knowledge  was  never  generalized'  by  them,  and  their 
reply  to  Hume,  therefore,  rcinaitis  partial  and  inadequate,  while  its 
cllect  is  weakened  by  the  uncritical  assuinptiou  of  principles  which 
is  a  characteristic  feature  of  their  writings. 

Tho  results  of  Hume's  theoretical  analysis  are  applied  by  him 
to  the  problems  of  jj-actieal  philosophy  and  religion.  For  tho  first 
of  these  tho  reader  is  referred  to  the  article  Erjiics,  where  Hume's 
views  are  placed  in  relation  to  those  of  his  predecessors  in  the  same 
field  of  inquiry.  His  position,  as  regards  the  second,  is  very  note- 
worthy. As  before  said,  his  metaphysic  contains  in  abstrado  tho 
principles  which  were  at  that  time  being  employed,  uncritically, 
alike  by  the  deists  and  by  their  ant.igonists.  'J'here  can  be  no 
doubt  that  Hume  has  continually  in  mind  the  theological  questions 
then  current,  and  that  ho  was  fnlly  aware  of  the  mode  in  which  his 
analysis  of  knowledge  miglit  be  apidied  to  them.  A  few  of  the  less 
important  of  his  ciiticisins,  such  as  the  argument  on  miracles,  be- 
came then  and  have  since  remained  public  property  and  matter  of 
general  discussion.  But  tho  full  significance  of  his  work  on  the 
theological  side  was  not  at  the  time  perceived,  and  justice  has  barely 
been  done  to  tho  admirable  manner  in  which  ho  has  reduced  the 
theological  disiiutcs  of  tho  century  to  their  ultimate  elements.  Tho 
importance  of  the  Dialogues  on  Natural  Religion,  as  a  contribution 
to  the  criticism  of  theological  ideas  and  methods,  can  hardly  be  over- 
estimated. A  brief  survey  of  its  contents  will  be  sufficient  to  show 
its  general  nature  and  its  relations  to  such  works  as  Clarke's  Dc- 
monstration  and  Butler's  Analogij.  The  Dialogues  introduce  three 
interlocutors,  Demca,  Cleanthes,  and  Philo,  who  represent  thrco 
distinct  orders  of  theological  opinion.  The  first  is  the  type  of  a 
certain  a  priori  view,  then  regarded  as  the  safest  bulwark  against 
infidelity,  of  which  the  main  tenets  were  that  the  being  of  God  was 
capable  of  a  jiriori  proof,  nnJ  that,  owing  to  the  finitude  of  our 
faculties,  the  attributes  and  modes  of  operation  of  deity  were  abso- 
lutely incomprehensible.  The  second  is  the  typical  deist  of  Locke's 
school,  im])roved  as  regards  his  philosophy,  and  holding  that  the 
only  possible  proof  of  God's  existence  was  a  posteriori,  from  design, 
and  thiit  such  proof  was,  on  the  whole,  sufficient.  The  third  is  the 
type  of  completed  empiricism  or  scepticism,  holding  that  no  argu- 
ment, either  from  reason  or  experience,  cau  transcend  experience,  and 
consequently  that  no  proof  of  God's  existence  is  at  all  possible. 
The  views  of  the  first  and  second  are  played  off  against  one  another, 
and  criticized  by  the  third  with  great  literary  skill  and  effect. 
Cleanthes,  who  maintains  that  the  doctrine  of  the  incomprehensi- 
bility of  God  is  hai'dly  distinguishable  from  atheism,  is  compelled 
by  tho  arguments  of  i'hilo  to  reduce  to  a  minimum  tho  conclusion 
capabl*  of  being  inferred  from  experience  as  regards  the  existenco 
of  God.  For  Philo  lays  stress  upon  the  weakness  of  the  analogical 
argument, points  out  that  the  demand  for  an  ultimate  causo  is  no  more 
satisfied  by  thought  than  by  nature  itself,  shows  that  the  argument 
from  design  cannot  wairant  the  inference  of  a  perfect  or  inlinito  or 
even  of  a  single  deity,  and  finally,  carrying  out  nis  principles  to  tho 
fi'll  extent,  maintains  that,  as  wc  have  no  cxpcriciico  of  the  ongin  of 
th«  world,  no  aigumcnt  from  experience  can  carry  us  to  its  origin, 
and  that  the  apparent  marks  of  design  in  tlie  structure  of  animals  aro 
only  results  from  the  conditioniof  their  actual  existence.  So  far  as 
argument  from  nature  is  concerned,  a  total  suspension  of  judgment  is 
our  only  i-casonable  resource.  Nor  does  the  a  priori  argument  in 
any  of  its  forms  faro  better,  for  reason  can  never  demonstrate  n 
matter  of  fact,  and,  unless  wc  know  that  the  world  had  a  beginning 
in  time,  we  cjinnot  insist  that  it  must  have  had  a  cause.  Deinea, 
^•ha  is  willing  to  give  up  his  abstract  jiroof,  biiugs  forward  tho 
ordinary  theological  topic,  man's  consciousness  of  his  own  imper- 
fection, misery,  and  dependent  condition.  Nature  is  throughout 
comipt  and  polluted,  but  "the  presentovil  phenomena  aro  rectified 
in  other  regions  and  in  some  future  period  of  existence."  Such  a 
view  satisfies  neither  of  his  interlocutors.  Cleanthes,  pointing  out 
that  from  a  nature  thoroughly  evil  we  can  never  prove  the  existenco 
of  an  infinitely  powerful  and  benevolent  Creator,  Hazards  the  conjec- 
ture that  the  deity,  though  all-benevolent,  is  not  all-powerful. 
Philo,  however,  pusliing  his  principles  to  their  full  c.insequciicos. 


shows  that  unless  we  assumed  (or  knew)  beforehand  that  the  system 
of  nature  was  the  work  of  a  benevolent  but  limited  deity,  we  cer- 
tainly could  not,  from  the  facts  of  nature,  infer  the  benevoleuce  of 
its  creator.  Cleanthes's  viriris,  therefore,  aii  hypothesis,  and  in  oo 
sense  an  inference. 

The  Dialogues  ought  here  to  conclude.  There  is,  liowever,  ap- 
pended ono  of  those  perplexing  statements  of  personal  opinion  (for 
Hume  declares  Cleanthes  to  be  his  moulhiuece)  not  uncommon 
among  writers  of  this  period.  Cleanthes  and  rhilo  come  to  an  agree-" 
ment,  in  admitting  a  certain  illogical  force  iu  the  a  posteriori  argu' 
ment,  or,  at  least,  in  expressing  a  conviction  as  to  God's  existence, 
which  may  not  perhaps  be  altogether  devoid  of  foundation.  Tho 
precise  value  of  such  a  declaration  must  bo  matter  of  conjecture. 
I'robably  the  true  statement  of  Hume's  attitude  regarding  the  prob- 
lem is  the  somewhat  melancholy  utterance  with  -which  the  Dia- 
logues close. 

It  is  apparent,  even  from  tlio  brief  sunnunry  just  given,  that  the 
importance  of  Hunio  in  tho  history  of  philosophy  consists  in  the 
vigour  and  logical  exactness  with  which  he  develops  a  particular 
metaphysical  view.  Inconsistencies,  no  doubt,  are  to  be  detected 
in  his  .system,  but  they  arise  from  the  limitations  of  the  view  itself, 
ami  not,  os  in  tho  case  of  Locke  and  Berkeley,  from  imperfect  grasp 
of  the  principle,  and  endeavour  to  unite  with  it  others  radically  in- 
compatiirb.  In  Hume's  theory  of  knowledge  we  have  the  final 
expression  of  what  may  be  called  psychological  individualism  or 
ntuniism,  while  his  ethics  and  doctrine  of  religion  are  but  the  logi- 
cal consequences  of  this  theory.  So  far  as  metaphysic  is  concerned, 
Hume  has  given  the  final  word  of  the  empirical  school,  and  all  ad- 
ditions, whether  from  tlie  specifically  psychological  side  or 'from  the 
general  history  of  human  culture,  are  Subordinate  in  character,  and 
affect  in  no  way  the  natureof  his  results.  It  is  no  exaggeration  to 
say  that  the  more  recent  Enjrlish  school  of  jdiilosophy,  represented 
by  J.  S.  Mill,  has  made  in  theory  no  advance  beyond  Hume.  In 
the  logic  of  Mill,  e.g.,  we  find  much  of  a  8i)«cial  character  that  hna 
no  counterpart  in  Hume,  much  that  is  introduced  ab  extra,  from 
general  considerations  of  scientific  procedure,  but,  so  far  as  the 
groundwork  is  concerned,  the  System  of  Logic  is  a  mere  reproduction 
of  Humes  doctrine  of  knowledge.  Such  a  statement  does  not  de- 
tract from  the  merits  of  the  Logic  or  even  from  its  originality,  for  it 
is  remarkable  how  slight  seems  to  have  been  tho  accjuaiutaiice  of 
Mill  w  ith  the  works  ol  his  greatest  predecessor,  but  it  does  imjily 
that,  so  far  as  solution  of  the  philosophical  problem  is  concerned, 
no  advance  has  been  made  l>oyond  the  position  of  Hume.  The  same 
remark,  indeed,  may  be  apiilicd  to  the  few  efforts  of  the  later  em- 
pirical writers  in  the  region  of  mctaiihysics  or  theologj-.  It  is  im- 
possible for  any  reader  of  Mill's  remarkable  iwsthumous  essay  on 
theism  to  avoid  tho  redexion  that  iu  substance  the  treatment  is 
identical  with  that  of  the  Dialogues  on  Aalttral  Seligion,  while  on 
the  whole  the  superiority,  in  critical  force  must  be  assigned  to  the 
I  earlier  work.  Alt  this  merely  shows  how  fully  the  conclusion  one 
1  would  naturally  draw  from  Hume's  writings  has  been  home  out  by 
the  history  of  later  thought.  From  his  position,  and  on  his  lines, 
no  further  advance  was  possible.  For  a  r.ew  treatment  of  philosophi- 
cal problems  a  tliorough  revision  of  those  premises,  the  adoption  of 
new  ground,  was  requisite.  So  far  as  one  can  see,  tho  only  systems 
of  thcuglit  which  have  endeavoured  or  are  endeavouring  in  a  com- 
prehensive fashion  to  take  up  anew  tho  work  of  philosophy  are,  on 
the  one  hand,  the  Kantian,  with  its  extensive  developments,  and,  on 
the  other,  that  of  scientific  naturalism,  which  latter,  though  weak  in 
its  metaphysic,  is  yet  penetrated  with  a  truly  philosophical  spirit. 

Tlic  clilcf  woi  k  for  Itumc's  liro  Is  llmt  of  Mr  J.  )I.  nuiloii,  li/e  and  Corre'pmd- 
tnuo/Datid  lluiiii.2  \o\i..\HO  Of  his  collccleil  wiltlngs.  Ilie  iUnrtnril  edilioa 
hns  been  till  iccciillytlmt  of  lS'.'G(rcpiln!cil  ISMl.  Iii4  vol«.  The  best  edition,  coi>- 
lalning.  in  addition 'otihilo50|.liical  inlioditcllona.  much  blblioirtipliical  inaitcr. 
Is  ihat  of  16i4,  ill  i  TOls.byT.  II.  Ciccn  and  T.  II.  Grose.  Of  woii>»  ypon  Uuine. 
tlic  numeions  sUctchts  liml  essays  bcinp  'jmiltcd,  Ilie  following  are  tho  most 
iiiiporlniit:— Jodl.  Ltlrtn  taiil  PMasoflite  Darid  Ilumt'i,  187-.';  E.  Pfleidcri^r,  Em. 
Itiiiimvs  tind  SUpiii  in  DantlUumttni'ostpl)!!.  187*  (containing  eooJ  nuutcr. 
biu  too  much  spun  out);  T.  II  Gieen,  "'  introdnclton  to  the  Trtattie,"  In  vol  i. 
of  llumft  Worts,  1874  (by  fat  tlio  most  elaborate  and  minute  analysiaot  Hume 
In  his  phllosophicnl  iclatlon  to  Locke  and  Dcrkclcy);  Splckcr,  KanI,  Vvmt.  i/nd 
/Itilelri,  1875;  Conipnyre.  La  PWoiOf/iU  </«  Darid  Hume,  1873,  A.  Mclncnc. 
Jlumc  S'liilun,  I.  1877  (a  vciy  caicful  study  of  lluuic  s  noiniimlism);  V.  Giiyclii. 
JJlc  E'f»i  DaHd  Jtuints  in  lA/cr  t;fs:hifftlhrhfn  l<lfllimg,  1878  (the  most  lhorou(;h 
exposillon  of  Hume's  utlhlnrianlam):  T.  II.  Iluxlcy.  y/iniic,  1879  (•  clear  rcpiu- 
iMicllon  of  the  nioic  popular  lesiiUs  of  Iliiine'a  philosophy,  without  ciitidsm  or 
historical  Ircalmcnl)  Jli  Leslie  Stephen's  Englnh  nought  i»  Ike  Eii/Atrenlh 
CVn/uTK,  vol.  L,  1876,  contains  the  best  accodnt  of  Humes  theolouical  positioiL 
>lo>t  works  on  the  Kantian  philosophy  contain  sections  specially  on  Ilumc.  Ilia 
ticalmciits  In  the  gcucial  histories  o(  philosophy  cannot  bo  pronounced  sitis- 
facloiy  ("•  A") 

HUME,  Joseph  (1777-1855),  au  eminent  political 
reformer,  was  born  in  Januory  1777,  of  humble  parents, 
at  Montrose,  Scotland.  After  completing  his  course  of 
medical  study  at  the  university  of  Edinburgh  he  Bailed 
in  1797  for  India,  where  he  was  attached  aa  surgeon  to  a 
regiment ;  and  his  knowledge  of  the  native  tongues  and 
his  capacity  for  business  threw  open  to  him  the  lucrative 
offices  of  iiiteriirctcr  and   coniniissary-geueral.      On  the 
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eve  of  Lord  Lake's  Jfaliratta  war  in  1803  his  chemical 
knowledge  enabled  Lim  to  render  a  signal  service  to  the 
administration  by  making  available  a  large  quantity  of 
gunpowder  which  damp  had  spoiled  In  1808,  on  the 
restoration  of  peace,  he  resigned  all  his  civil  appointments, 
and  returned  home  in  the  prime  of  life,  and  in  the  posses- 
sion of  a  well-earned  fortune.  His  first  care  on  arriving 
in  England  was  to  study  thoroughly  the  country  and  its 
resources,  for  which  purpose  he  made  various  journeys,  to 
see  the  actual  state  of  the  people  and  the  practical  opera- 
tion of  the  laws.  In  1812  he  took  his  seat  for  the 
borough  of  Weymouth  and  Melcombe-Regis;  but  he  was 
soon  obliged  to  resign  it,  when  it  was  discovered  by  his 
Tory  patron  that  he  had  had  the  audacity  to  talk  of  reform. 
Sis  years  elapsed  before  he  again  entered  the  House,  and 
during  that  interval  he  had  made  the  acquaintance  and 
imbibed  the  doctrines  of  James  Mill  and  the  philosophical 
reformers  of  the  school  of  Bentham.  He  had  joined  his 
efforts  to  those  of  Mr  Place,  of  Westminister,  and  other 
philanthropists,  to  relieve  and  improve  the  condition  of  the 
working  classes,  labouring  especially  to  establish  schools 
for  them  on  the  Lancasterian  system,  and  promoting  the 
formation  of  savings  banks.  In  1818,  soon  after  his 
marriage  with  Jliss  Burnley,  the  daughter  of  an  East  India 
director,  he  was  returned  to  parliament  as  member  for  the 
Aberdeen  burghs,  He  was  afterwards  successively  elected 
for  Middlesex  (1 830),  Kilkenny  (1837), and  for  the  Montrose 
burghs  (1842),  in  the  service  of  which  constituency  he 
died.  From  the  date  of  his  re-entering  the  House  Hume 
began,  unaided  and  alone,  that  course  of  reform  in  which 
he  persevered  to  his  death.  He  became  the  self-elected 
guardian  of  the  public  purse,  withstanding  every  abuse 
of  the  public  money,  by  challenging  and  bringing  to  a 
direct  vote  every  single  item  of  public  expenditure.  The 
difficulties  Hume  encountered  in  the  course  of  his  efforts 
to  reduce  the  enormous  burden  of  taxation  under  which 
the  country  groaned  were  aggravated  by  the  confused 
state  of  the  public  accounts.  But  no  obstacle  daunted  or 
discouraged  him  in  his  enlightened  efforts  as  the  pioneer  of 
commercial,  financial,  and  parliamentary  reform.  Other 
labours  with  which  his  name  is  connected  deserve  to  be 
recorded.  He  unravelled  the  Orange  Lodge  conspiracy, 
the  ramifications  of  which  spread  over  England,  Scotland, 
and  the  colonies,  and  the  object  of  which  was  to  make  the 
duke  of  Cumberland  king  in  place  of  William  IV.  He 
carried  on  a  successful  warfare  against  the  old  combination 
laws  that  hampered  workmen  and  favoured  masters ;  he 
brought  about  the  repeal  of  the  laws  prohibiting  the  export 
of  machinery  and  of  the  Act  preventing  workmen  from 
going  abroad.  He  constantly  protested  against  flogging 
in  the  army,  the  impressment  of  sailors,  and  imprison- 
ment for  debt.  He  took  up  the  question  of  lighthouses 
aud  harbours  ;  in  the  former  he  secured  greater  efficiency, 
in  the  latter  he  prevented  useless  expenditure.  At  first- 
despised  aud  ridiculed,  afterwards  dreaded  for  his  tenacity 
of  purpose,  he  ended  by  gaining  the  respect  of  friends  and 
of  foes,  and  the  confidence  of  the  whole  nation.  The 
breadth  of  his  action,  his  singleness  of  aim,  his  perfect 
independence  of  all  party  or  personal  considerations,  and 
an  almost  heroic  earnestness  and  self  denial  in  carrying 
out  his  views,  were  the  secrets  of  his  influence.  Himself 
as  incorruptible  as  Aristides,  he  made  it  a  special  duty  to 
hunt  out  and  expose  political  corruption  under  whatever 
guise  it  lurked,  and  the  whole  army  of  place-hunters  and 
jobbers  found  in  hira  their  most  indefatigable  and  inexor- 
able foe.  There  were  many  abler,  but  there  was  no  more 
useful  member  in  the  House  during  the  greater  portion  of 
his  i)arliamentary  career.     He  died  February  20,  1855. 

HU.MERDS,  Lars  Johansson  {c.  1642-lb7'l),  Swedish 
poet,  more  commonly  known  as  Lucidor  the  Unfortunate, 


was  l)orn  in  Stockholm  about  the  year  1C42.  His  fother. 
Captain  Johan  Erichsson,  and  his  mother  died  to  his 
infancy;  in  1656  he  was  entered  as  a  student  of  the  uni- 
versity of  Upsala,  at  the  expense  of  his  patron,  Admiral 
Wrangel,  whose  sons  he  afterwards  couducted  through 
Germany,  Italy,  France,  England,  and  Holland,  and  back 
to  Sweden  in  the  autumn  of  1668.  He  returned  to  Upsala, 
received  a  professorship,  and  took  the  pseudonym  of 
Lucidor,  which  he  employed  until  his  death.  He  stayed 
but  one  year  at  Upsala,  and  in  the  winter  of  1669  settled 
again  in  Stockholm.  There  one  of  his  poems  gave  offer>ce 
to  the  Government,  and  he  was  banished  from  the  city  for 
a  year  and  a  day.  After  his  return  he  lived  by  his  pen, 
writing  odes  and  epithalamia  for  the  rich  burghers.  He 
boasted  that  he  would  "  live  like  a  poet,"  that  is  to  say, 
with  but  slight  regard  for  the  conventions  of  society.  He 
was  murdered  on  the  night  of  August  13,  1674,  in  a  cellar 
at  Stockholm,  by  a  drunken  soldier,  Lieutenant  Arvid 
Storm,  with  whom  he  was  quarrelling.  The  body  of  the 
poet  was  carried  out  into  the  street;  but  he  only  said,  "  I 
^m  stabbed,"  and  died.  Storm  was  condemned  to  death 
for  the  murder,  but  was  helped  by  his  mother  to  escape. 
The  stories,  so  long  repeated,  of  Lucidor's  romantic  intrigue 
with  a  lady  of  high  rank,  and  his  assassination  in  her  arms, 
must  be  relegated  to  the  domain  of  fable. 

LuciJor's  poems  \veie  not  collected  until  after  his  death,  when 
they  were  jniblished  in  a  volume  called  Flowers  of  Helicon.  He 
wrote  verses,  not  merely  in  Swedish,  but  also  in  Latin,  French,  Ger- 
man, English,  Italian,  aud  Dutch.  His  style  is  deeply  tinged  with 
the  prevalent  f.ishion  for  conceit  and  tasteless  ingenuity,  but  he 
possesses  force  and  passion  ;  and  he  is  certainly  the  most  important 
bwedish  writer  between  Stjernhjelni  and  Dahlstjerna.  The  best 
edition  of  his  works  is  that  published  in  1876  by  J.  Linck,  who 
has  dedicated  a  gi-eat  deal  of  lime  and  care  to  the  investigation  of 
the  life  of  Humerus. 

HUMILIATI,  a  religious  order  founded  at  Milan  early 
in  the  12th  century  by  certain  noblemen  of  Lombardy,  who, 
having  been  carried  captive  into  Germany,  had  regained 
their  freedom  by  their  "  humility,"  did  not,  according  to 
Helyot  in  his  Ordi-es  Monasliques,  take  the  monastic  vows 
till  1134,  when  they  were  induced  to  do  so  by  St  Bernard. 
In  1164  their  ranks  were  recruited  by  other  Milanese  noble- 
men who  had  been  similarly  carried  into  Germany  by 
Frederick  Barbarossa.  About  1151  the  order  was  brought 
under  the  rule  of  St  Benedict,  and  in  1200  it  was  approved 
by  Innocent  III.  Confirmed  and  privileged  by  succeeding 
popes,  the  Humiliati  began  to  be  corrupted  by  their  popu- 
larity and  prosperity,  until,  after  a  futile  attempt  to  reform 
the  order,  Pius  V.  finally  suppressed  it  in  1571.  At 
that  date  they  had  ninety-four  houses  under  their  juris- 
diction. The  wives  of  the  original  founders  instituted  a 
female  order  of  Hxtmiliaiw,  also  called,  from  a  prominent 
early  member,  the  Nxtns  of  Blassoni,  which,  exempted  from 
Pius's  bull  of  suppression,  still  has  representatives  in  Italy. 

HUMMEL,  JoHAira  Nepomuk  (1778-1837),  a  celebrated 
composer  and  pianist,  was  bom  November  14,  1778,  at 
Pressburg,  in  Hungary,  and  received  his  first  artistic  train- 
ing from  his  father,  himself  a  musician  in  a  humble  way. 
In  1785  the  latter  received  an  appointment  as  conductor 
of  the  orchestra  at  the.  theatre  of  Schikaneder,  the  friend 
of  Mozart  and  the  librettist  of  the  Magic  Flute.  It  was 
in  this  way  that  young  Hummel  became  acquainted  with 
the  great  composer,  who  took  a  great  fancy  to  him,  and 
even  invited  him  to  his  house  for  a  considerable  period. 
During  two  years  Hummel  received  the  invaluable  instruc- 
tions of  Mozart,  after  which  he  set  out  with  his  father  on 
an  artistic  tour  through  Germany,  England,  and  other 
countries,  his  clever  playing  winning  for  the  boy  the 
admiration  of  amateurs.  After  his  return  to  Vienna  ha 
completed  his  studies  under  Albrechtsberger,  the  celebrated 
contrapuntist,  and  Haydn,  and  for  a  number  of  years 
devoted   hiuiKelf  exclusively   to  composition.    For  eight 
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years  (1803-1811)  Le  Leld  the  appointment  of  orchestral 
couductor  to  Prince  Eszterhazy,  previously  occupied  by 
Haydn.  It  waa  not  till  1816  that  he  again  appeared  in 
public  as  a  pianist,  his  success  being  quite  extraordinary. 
His  gift  of  improvisation  at  the  piano  was  especially 
admired,  but  his  larger  compositions  also  were  highly 
appreciated,  and  for  a  time  Hummel  was  considered  one 
of  the  leading  musicians  of  an  age  in  which  Beethoven  was 
in  the  zenith  of  his  power.  In  Prussia,  which  he  visited 
in  1822,  the  ovations  offered  to  him  were  unprecedented, 
and  other  countries — France  in  1825  and  1829,  Belgium 
in  1826,  and  England  iu  1830  and  1633— added  further 
laurels  to  his  crown.  He  died  in  1837  at  Weimar,  where 
for  a  long  time  he  had  been  the  musical  conductor  of  tlie 
court  theatre.  His  compositions  are  very  numerous,  and 
comprise  almost  every  branch  of  music.  He  wrote  amongst 
other  things  several  opera.s,  both  tragic  and  comic,  and  two 
grand  masses  {Op.  80  and  111).  Infinitely  more  important 
are  his  compositions  for  the  pianoforte  (his  two  concerti 
in  A  minor  and  B  minor,  and  the  sonata  in  F  sharp  minor), 
and  his  chamber  music  (the  celebrated  septet,  and  several 
trios,  (fee).  His  experience  as  a  player  and  teacher  of  the 
pianoforte  was  embodied  iu  his  Great  Pianoforte  School 
(Vienna),  and  the  excellence  of  his  method  is  further 
proved  by  such  pupils  as  Henselt  and  Ferdinand  Hiller. 
Both  as  a  composer  and  as  a  pianist  Hummel  continued  tho 
traditions  of  the  earlier  Viennese  school  of  Mozart  and 
Haydn  ;  his  -style  in  both  capacities  was  marked  by  purity 
and  correctness  rather  than  by  passion  and  imagination. 
In  his  compositions  there  is  much  that  is  now  antiquated  ; 
but  to  deny  him  all  merit  would  bo  as  uncritical  as  were 
liis  contemporaries  in  the  opposite  direction  when  they 
mentioned  him  in  the  same  breath  with  Beethoven. 

HUMXIING-BIRD,  a  name  in  use  for  more  than  two 
centuries,  and  possibly  ever  since  English  explorers  first 
knew  of  the  beautiful  little  animals  to  which,  from  the  sound 
occasionally  made  by  the  rapid  vibrations  of  their  wings, 
it  is  applied.  Among  books  that  arc  ordinarily  in  natu- 
(.-ftlists'  hands,  the  name  seems  to  be  first  found  in  thef 
■idiSfFitm  Tiadescantiaiiitm,  published  in  1656,  but  it 
therein  ocours  (p.  3)  bo  as  to  suggest  its  having  already 
l)een  accepted  and  commonly  understood  ;  and  its  earliest 
use,  as  yet  discovered,  is  said  to  be  by  Thomas  Jlorton 
In  the  AVic  English  Canaan,  printed  in  1632 — a  rare 
work  reproduced  by  Peter  Force  in  his  Historical  Tracts 
<voL  iL,  Washington,  1838).  Thevet,  in  his  Singulai-itez 
<te  la  France  aniarctiqne  (Antwerp,  1558,  fol.  92),  has 
been  more  than  once  cited  as  the  earliest  author  to 
mention  Humming-birds,  which  he  did  under  the  name 
of  Gouamburh;  but  it  is  quite  certain  that  Oviedo,  whose 
Uystoria  general  de  las  Indian  was  published  at  Toledo  in 
1525,  preceded  him  by  more  than  thirty  years,  with  an 
account  of  the  "  paxaro  mosquito  "  of  Hispaniola,  of  which 
island  "  the  first  chronicler  of  the  Indies  "  was  governor.* 
This  name,  though  now  apparently  disused  iu  Spanish,  must 
have  been  current  about  that  time,  for  we  find  Gesner  in 
1555  (De  avium  natura,  iiL  p.  629)  translating  it  literally 
into  Latin  as  Passer  mnscatus,  owing,  as  he  says,  his  know- 
ledge of  the  bird  to  Cardan,  the  celebrated  mathematician, 
astrologer,  and  physician,  from  whom  we  learn  (Comment. 

'  In  the  edition  of  Oviedo'a  work,  pub^shed  at  Salamanca  in  1547, 
the  earliest  the  present  writer  has  been  able"to  see,  the  account  (lib. 
xiv.  cap.  4)  runs  thus: — "  Ay  a&si  mismo  enesta  ysla  vnos  paxaricos  tan 
negros  como  vn  terciopelo  negro  muy  bueno  4  son  tan  pequeilo»  que 
ningunos  he  yo  risto  en  Indiaa  menore-  excepto  el  que  aca  se  llama 
paxaro  mosquito.  El  qual  es  tan  pequeBo  que  el  bulto  del  ea  menor 
harbo  o  aasaz  que  le  cabeja  del  dedo  pulgar  de  la  mano.  Este  nole  he 
Tisto  enesta  Yida  pero  dizen  me  que  aqui  los  ay  :  4  por  esso  dexo  de 
h.iW.ir  enel  pa  lo  deiir  d5de  los  he  visto  que  es  en  la  tierra  firme  quado 
della  se  fnite  "  A  modern  Spanish  version  of  this  passage  will  be 
found  in  tho  beautiful  edition  of  Oviedo'a  works  published  by  the 
Acidnuy  of  Madrid  in  1851  (i.  p.  44<). 


in  Ptolem.  de  astr.  judiciis,  Basel,  1551,  p.  472)  that,  on 
his  return  to  Milan  from  professionally  attending  Arch- 
bishop Hamilton  at  Edinburgh,  he  visited  Gesner  at  Zurich, 
about  the  end  of  the  year  1552.-  The  name  still  survives 
in  the  French  Oiseau-mouche ;  but  the  ordinary  Spanish 
appellation  is,  and  long  has  been,  Tomiwjo,  from  tumin, 
signifying  a  weight  equal  to  the  third  part  of  an  adarme  or 
drachm,  and  used  metaphorically  for  anything  very  small. 
Humming-birds,  however,  are  called  by  a  variety  of  other 
names,  many  of  them  derived  from  American  languages, 
such  as  Giiainumbi,  Ouiissia,  and  Colibri,  to  say  nothing 
of  others  bestowed  upon  them  (chiefly  from  some  peculiarity 
of  habit)  by  Europeans,  like  Picaflures,  Chuparosa,  and 
Froufrou.  Barrere,  in  1745,  conceiving  that  Humming- 
birds were  allied  to  the  Wren,  the  Trochilus,'  in  part,  of 
Pliny,  applied  that  name  in  a  generic  sense  (Ornith.  Spec, 
novum,  pp.  47,  48)  to  both.  Taking  the  hint  thus  afforded, 
Linmeus  very  soon  after  went  further,  and,  excluding  the 
Wrens,  founded  his  genus  Trochilus  for  the  reception  of  such 
Humming-birds  as  were  known  to  liim.  The  unfortunate 
act  of  the  great  uomenclator  cannot  be  set  aside;  and,  since 
his  time,  ornithologists  with  but  few  exceptions  have 
followed  his  example,  so  that  now-a-days  Humming-birds  are 
universally  recognized  as  forming  the  Family  Trochilidce. 

The  relations  of  the  Trochilidce  to  other  birds  were  forj 
a  long  while  very  imperfectly  understood.  Nitzsch  firtt 
drew  attention  to  their  agreement  in  many  essential  charac-. 
ters  with  the  Swifts,  Cypselidae,  and  placed  the  two  Families 
in  one  group,  which  he  called  Macrochires,  from  the  great 
length  of  their  manual  bones,  or  those  forming  the  extremityj 
of  the  wing.  The  name  was  perhaps  not  very  happily] 
chosen,  for  it  is  not  the  distal  portion  that  is  so  much  out 
of  ordinary  proportion  to  the  size  of  the  bird,  but  the 
proximal  and  median  portions,  that  in  both  Families  are, 
curiously  dwarfed.  Still  the  manus,  in  comparison  witW 
the  other  parts  of  the  wing,  is  so  long  that  the  term  Macro\ 
chires  is  not  wholly  inaccurate.  The  aflSnity  of  the  Trochi-^ 
lidce  and  Ct/pselidae,  once  pointed  out,  became  obvious  to 
every  careful  and  unprejudiced  investigator,  and  there  are 
probably  few  systematists  now  living  who  refuse  to  admit 
its  validity.  More  than  this,  it  is  confirmed  by  an  examin- 
ation of  other  osteological  characters.  The  "lines,"  as  a 
boat-builder  would  say,  upon  which  the  skeleton  of  each 
form  is  constructed  are  precisely  similar,  only  that  whereas 
the  bill  is  very  short  and  the  head  wide  in  the  Swifts,  in 
the  Humming  birds  the  head  is  narrow  and  the  bill  long — 
the  latter  developed  to  an  extraordinary  degree  in  some  of 
the  Trochilidcp,  rendering  them  the  longest-billed  birds 
known.*     Professor  Huxley  considers  these  two  Families, 


See  also  Prof.  Motley's  Life  o/OirolamoCarrlano  (ii.  pp.  152,153). 

Under  this  name  Pliny  perpetuated  (I/'st.  A'alvrulis,  viii.  25)  the 
confusion  that  had  doubtless  arisen  before  his  time  of  two  very  distJuct 
birds.  As  Sundevall  remarks  (Tentamen,  p.  87,  note,,  rpoxUot  won 
evidently  the  name  commonly  given  by  the  ancient  Creeks  to  thn 
smaller  Plovers,  and  was  not  improperly  applied  by  Herodotus 
(ii.  68)  to  tho  species  that  feeds  in  the  open  mouth  of  the  Cro- 
codile—the Pluriantis  agyptiua  of  modern  omithologi.its— in  whidi 
sense  Aristotle  {Hist.  A  nimalium,  ix.  6)  also  nse«  it  But  the  received 
text  of  Aristotle  has  two  other  passages  (ix.  1  and  11)  wherein  th» 
word  appears  in  a  wholly  different  connexion,  and  can  there  be  only 
Uken  to  mean  the  Wren— the  usual  Greek  name  of  whidi  would  seem 
to  be  fpxt\0!  (Sundevall,  Om  AristoU.  Ujurarter,  No.  64).  Though 
none  of  his  editoi-s  or  commentators  have  suggested  the  possibility  of 
such  a  thing,  one  can  hardly  help  suspecting  that  in  these  passages 
some  early  copyist  has  substituted  TpoxlAos  for  upx'^o'.  ^"^  '°  '""' 
the  foundation  of  a  curious  error.  It  may  be  here  remarked  that  th« 
Crocodile  of  St  Domingo  is  said  to  have  Jie  like  office  done  for  it  by 
some  kind  of  bird,  which  is  called  by  Descourtilz  ( Voyagt,  iii.  p.  26), 
a  "  Todier,"  but,  as  Geoffr.  St  Hilaire  observes  {Dcsct.  de  I'EgrpU, 
ed.  2,  xxiv.  p.  44ft),  is  more  probably  a  Plover.  Unfortunately  the 
fauna  of  Hispaniola  is  not  ranch  better  known  now  than  in  Oviedo'a 
days. 

*  Thus  Docinxutca  ensi/cr,  in  which  the  bill  is  longer  than  both  head 
and  body  tocether. 
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together  with  the  Coatsuckei-s  (Ca]ir'imxihjHla),  to  form 
tho  division ('y/«f/o»ioiy)/i(F — one  of  tiic  two  into  wliich  ho 
lias  separated  his  larger  grou[)  ^E^iithojnalhiv.  However, 
the  most  noticeable  injrtion  of  tiie  HuniniingbirJ's  skeleton 
is  tho  s'enuiin,  v\liich  in  [iroportion  to  tlie  size  of  the  bird 
is  enormously  devchipcd  both  longitudinally  and  vertically, 
its  deep  keel  and  pD^terior  protraction  affording  abundant 
Kpace  for  tlie  powerful  muscles  which  drive  the  wings  in 
their  rapid  vibrations  as  the  little  creature  poises  itself  over 
the  flowers  where  it  finds  its  food.' 

So  far  as  is  known,  all  Humming-birds  possess  a  protru- 
Bible  tongue,  in  conformation  peculiar  among  tho  class 
Aves,  though  to  some  extent  similar  to  that  member  in  tho 
\Yoodpeckers(/'ic/(/(P/- — the"horns"  of  the  hyoid  apparatus 
upon  which  it  is  seated  being  greatly  elongated,  passing 
round  and  over  the  back  part  of  the  head,  near  the  top  of 
which  they  meet,  and  thence  proceed  forward,  lodged  in  a 
broad  and  deep  groove,  till  they  terminate  in  front  of  the 
eyes.  But,  unlike  the  tongue  of  the  Woodpeckers,  that  of  the 
Humming-birds  consists  of  two  cyliudrical  tubes,  tapering 
towards  the  point,  and  forming  two  sheaths  which  contain 
the  extsnsile  portion,  and  are  capable  of  separation,  thereby 
facilitating  the  extraction  of  honey  from  the  nectaries 
of  flowers,  and  with  it,  wliat  is  of  far  greater  importance 
for  the  bird's  sustenance,  the  small  insects  that  have  been 
attracted  to  feed  upon  the  honey.-'  Tiiese,  on  the  tongue 
being  withdrawn  into  the  bill,  are  caught  by  the  mandibles 
(furnished  in  themalesof  many  species  with  fine,  horny,  saw- 
liko  teeth ^),  and  swallowed  in  the  usual  way.  The  stomqch 
IS  small,  moderately  muscular,  and  with  the  inner  coit 
Blightly  hardened.  There  seem  to  bo  no  ca?ca.  The  trachea 
is  remarkably  short,  the  bronchi  beginning  high  up  on  the 
throat,  and  song-muscles  are  wholly  wanting,  as  in  all  other 
Ci/fjselomorpJue.^ 

Humming-birds,  as  is  well  known,  comprehend  the 
smallest  members  of  the  class  A  ves.  The  largest  among  them 
measures  no  more  than  8  inches  and  a  half,''  and  the  least  2 
inches  and  three-eighths  in  length,  for  it  is  now  admitted 
generally  that  Sloane  must  have  been  in  error  when  he  de- 
icribed  ( Voyage,  ii.  p.  308)  the  "  Least  Humming-bird  of 
Jamaica"  as  "about  \\  inch  long  from  the  end  of  the  bill  fo 
that  of  the  tail " — unless,  indeed,  he  meant  the  proximal  end 
of  each,  an  interpretation,  however,  that  will  not  saveEd  wards 
and  Latham  from  the  charge  of  careless  misstatement,  when 
they  declare  that  they  had  received  such  a  bird  from  that 
island.  Next  to  their  generally  small  size,  the  best  known 
characteristic  of  the  Trochilidce  is  the  wonderful  brilliancy 
of  the  plumage  of  nearly  all  their  forms,  in  which  respect 

'  This  is  especially  tlie  case  with  tlie  emaller  species  of  tlie  group, 
for  the  l.irger,  though  shooting  with  equal  celerity  from  place  to 
place,  seem  to  flap  their  wings  with  comparatively  slow  but  not  less 
powerful  strokes.  The  difference  was  especially  observed  with  re- 
spect to  the  largest  of  all  Hunimiug-birds,  Palagona  ffijas,  by  Jlr 
f)arwin. 

'  The  resemblance,  so  far  as  it  exists,  must  be  merely  the  result  of 
analogical  function,  aud  certainly  indicates  no  affiuity  between  the 
I'aroilies. 

'  It  is  probable  that  in  various  members  of  the  TrocA (7('tte~tliestnic. 
ture  of  the  tongue,  and  other  p.arts  correlated  therewith,  will  be  found 
subject  to  several  and  perhaps  consiilerable  modifications,  as  is  the 
case  in  various  lueyibers  of  tho  Picldce.  At  present  there  are  scarcely 
half  a  dozen  species  of  Humming-birds  of  which  it  can  be  said  that 
any  p.art  of  their  an.itoiny  is  known. 

■•  Tlieso  are  e>iporially  observable  ia  Rliamphodon  navixts  and  An- 
ifoilon  orpfrton'nh's. 

'  '  Jlr  Go^so  {riiiJs  of  Jamaica,  p.  130)  s,iy8  tuat  itelilsvga  mtnima. 
Hie  snialletit  species  of  the  Family,  li.-is  "a  real  song  "—but  the  like  is 
not  recorded  of  any  other. 

•  There  are  several  species  in  whi.-h  the  tail  is  very  much  elongated 
tuch  as  tho  n-ell-kno«n  jMlhiu-iis  jtolytmus  of  Jamaica,  aud  the  re- 
*  inai-kable  Lod li'i/rsia  i/iiiiilii(:3  of  Chachapoyas  in  Pern,  which  last 
jras  until  lately  only  kuiwn  fmiu  a  unique  specimen  (Wa,  18S0,  p. 
152)  :  but  ■•  trncliilidi^-"  "  in  givinrr  their  mcaburcineuts  do  uot  lake 
ll'cso  cxtr.ior.Unai  V  di-\ulopmcnts  iuto  accouul- 


they  are  surjiassed  by  no  other  birds,  and  are  only  equalled 
by  a  few,  as,  fur  instance,  by  tho  Xeclnriiiiiihi',  or  Sun- 
birds  of  the  tropical  parts  of  tho  Old  World,  in  popular 
estimation  bo  often  confounded  with  them,  and  even  by 
some  mistaken  naturalists  thought  to  be  their  allies. 

The  number  of  species  of  !Iiiniinin;;-birds  now  known  to  exist 
Cttusidoiably  exceeds  400  ;  and,  though  none  depart  very  widely  from 
wli.it  a  niorpholo;;ibt  wonlil  deem  the  typical  structure  of  tin; 
Family,  the  ainonut  of  modification,  within  ccrtnin  limits,  presented 
by  the  various  forms  is  snrpiising  and  even  bewildering  to  tho  un- 
initiated. But  the  features  that  are  ordinarily  chosen  by  systematic 
ornithologists  in  drawing  nji  tlu-ir  schrnics  of  classification  are  found 
by  the  "  tiochilidists,"  or  special  students  of  the  Trochilidm,  insuf- 
liciejit  for  the  puqiose  of  arranging  these  birds  in  groups,  and  cliar- 
nctrrs  on  which  genera  can  be  founded  have  to  be  sought  in  the 
style  and  coloration  of  plumage,  as  well  as  in  the  form  and  jiropor- 
tions  of  those  rrarts  which  are  most  gener.illy  deemed  sufficient  to 
furnish  them.  Looking  to  the  largs  number  of  species  to  be  taken 
into  account,  convenience  has  demanded  what  science  would  with- 
hold, and  the  genera  established  by  the  ornithologists  of  a  preced- 
ing generation  have  becu  broken  up  by  their  successors  into  multi- 
tudinous sections— the  more  adventurous  making  from  l.'iO  to  180 
of  such  groups,  the  modest  being  content  with  120  or  thei-eabouts, 
but  the  last  dignifying  each  of  them  by  the  title  of  genus.  It  is  of 
course  obvious  that  tiiese  small  divisions  cannot  be  here  considered 
in  detail,  nor  would  much  advantage  accrue  by  giving  statistics 
from  the  works  of  the  latest  tiochilidists,  Messrs  Gould,'  Mulsant,' 
and  Elliot."  It  would  be  as  unprofitable  here  to  trace  the  successive 
ste])3  by  wliich  the  original  genus  Troehilns  of  Linnieus,  or  the  two 
genera  Pohjtmus  and  Mcltisuyn  of  Brisson,  have  been  split  into 
others,  or  have  been  added  to,  by  modern  writers,  for  not  one  of  these 
professes  to  have  arrived  at  any  final,  but  only  a  piovisioual,  arrange- 
ment ;  it  seems,  however,  expeilieiit  to  no'tice  the  fact  that  some 
of  the  authors  of  the  last  century"  supposed  themselves  to  have  seeii 
the  way  to  dividing  what  we  now  know  as  the  Family  Trochilida: 
into  two  groups,  the  distinction  between  which  was  that  in  the  one 
the  bill  was  arched  and  in  the  other  straight,  since  that  difference  has 
been  insisted  on  in  many  works.  This  was  especially  the  view  taken 
by  Brisson  aud  BulTon,  who  termed  the  birds'having  the  arched 
bill  "Colibn's,"  and  those  having  it  straight  "  Oiscaiix-mouc/ies." 
The  distinction  wholly  breaks  down,  not  merely  because  there  are 
Trochilid(€  which  possess  almost  every  grddation  of  decurvation  of 
tho  bill,  but  some  which  have  the  bill  upturned  after  the  manner 
of  that  straiige  bird  the  Avocet,"  while  it  may  be  remarked  that 
several  of  the  species  placed  by  those  authorities  among  the  "  Coli- 
hria"  are  uot  Humming-biriis  at  all. 

The  extraordinarily  brilliant  plumage  which  most  of  the  Trochi- 
lida: exhibit  has  been  already  mentioned,  and  in  describing  it  orni- 
thologists h.avo  been  compelled  to  adopt  tho  vocabulary  of  the 
jeweller  in  order  to  give  an  idea  of  the  indescribable  radiance  that  so 
often  breaks  forth  from  some  part  or  other  of  the  investments  of 
these  feathered  gems.  In  all  save  a  few  of  other  birds,  the  most 
imaginative  writer  sees  gleams  which  he  may  adequately  designate 
metallic,  from  their  resemblance  to  burnished  gold,  bronze,  copper, 
or  steel,  but  such  similitudes  wholly  fail  when  he  has  to  do  with  the 
Trochilidic,  and  there  is  hardly  a  precious  stone— ruby,  amethyst, 
sapnhiie,  emerald,  or  topaz — the  name  of  which  may  not  fitly,  and 
without  any  exaggeration,  be  employed  in  regard  to 'humming-birds. 
In  some  cases  this  radiance  beams  from  the  brow,  in  some  it  glows 
from  the  throat,  in  others  it  shines  from  the  tail'-coverts,  in  others 
it  sparkles  from  tho  tip  only  of  elongated  feathers  that  crest  the 
head  or  surround  the  neck  as  with  a  friU,  while  again  in  others  it 
may  appear  as  a  luminous  streak  across  the  cheek  or  auiiculars. 
The  feathei's  that  cover  the  upper  parts  of  the  body  very  frequen'ly 
have  a  metallic  lustro  of  golden-green,  which  in  other  birds  would 
be  thought  sufficiently  beautiful,  but  in  the  TrochiUdoc  its  sheen  is 
overpowered  by  the  almost  dazzling  splendour  that  r.aiiiates  from  the 
spots  where  Nature's  lapidary  has  set  her  jewels.  The  flight  feathers 
are  almost  invariably  dusky — the  rapidity  of  their  movement  would, 
perhaps,  render  any  display  of  colour  ineffective ;  while,  on  the  con- 
trary, the  feathei's  of  the  tail,  which,  as  the  bird  hovers  over  its  food- 
bearing  flowers,  13  almost  always  expanded,  and  is  therefore  compara- 
tively motionless,  often  exhibit  aricli  translucency,  as  of  stainedglass, 
but  iridescent  in  a  manner  that  no  stained  glass  ever  is— cinnamon 
merging  into  ciimson,  crimson  changing  to  purple,  purple  to  violet, 

'  A  Monograph  r/  the  Trochilida;  or  I/,iir,mln^-dirds,  5  vols.  imp. 
fob,  London,  1861  (wiih  Introduction  in  8<-o). 

'  Ilistoire  natiirclle  des  Oiseaiix-M ouches  ou  Colibris,  4  vols.  lyilU 
supplement,  imp.  4to,  Lyon-Gencve-Bale,  1874-77. 

'  Smithsonian  Contributions  U>  Knoicled-jc,  No.  317, /I  Classijcatioit 
and  Si/Jiojjsis  of  the  Trochilida;,  1  vol.  imp.  4to,  Washington,  1879.  < 

^°  Salerne  must  be  excepted,  esi^  cially  as  ho  was  rebuked  by  BuffoH 
for  doing  w-liat  we  now  deem  right 

"  For  example  Aioceltula  icci'.rvirostt-isot  Gvihna. and  A'cuTj/ptcnk 
of  PnlonibLl. 
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in  1  60  to  inJigo  anil  liottlo-^irorn.  Put  Inis  jinrt  of  tlio  Ilummins-  i 
tirJ  in  subject  to  ijuitc  ns  much  nioilifii.';iliiu  iu  furm  as  in  colour,  I 
though  always  consislins  of  ten  Tfctrirrs.  It  ni.-iy  be  nearly  sqiure,  1 
or  at  least  but  slightly  roumlcil,  or  woJgc-shaiH'd  with  the  miiMIc 
quills  prolonged  beyond  the  rest;  or,  again,  it  may  be  deeply  forked, 
soraetimes  by  the  overgrowth  ofoiie  or  more  of  the  in  termed  iute  pairs, 
but  most  generally  by  the  development  of  the  outer  pair.  In  the 
last  case  the  lateral  feathers  may  be  either  broailly  webbed  to  their 
tip,  or  acuminate,  oV  again,  in  some  forms,  may  lesson  to  the  filiform 
shaft,  and  suddenly  enlarge  into  a  tenninal  spatulation  as  in  the 
forms  known  as  "  Racquet-tails."  The  wings  do  not  offer  so  ranch 
variation;  still  there  are  a  few  groups  in  which  diversities  occur 
that  require  tiotice.  The  priniartcs  arc  invariably  ten  in  number, 
the  outermost  being  the  longest,  except  in  the  single  instance  of 
Aithurits,  where  it  is  shorter  than  the  next.  The  group  known  as 
"Sabrc-wings,"  eomiirising  the  genera  Campylopterits,  Enpetomcvc, 
»nd  Sphenoproelus,  present  a  most  curious  sexual  peculiarity,  for 
Trhile  the  female  has  nothing  remarkable  in  the  form  of  the  wing,  in 
the  male  the  shaft  of  two  or  three  of  the  outer  primaries  is  dilated 
proximally,  and  bowed  near  the  middle  in  a  manner  almost  unique 
among  birds.  The  feet  again,  diminutive  as  they  arc,  are  very 
diversified  in  form.  In  most  the  tarsus  is  bare,  but  in  some  groups, 
Q9  Erioau'mis,  it  is  clothed  with  tufis  of  tho  mo=;t  delicate  down, 
Bumetimes  black,  sometimes  buff,  but  more  often  of  a  snowy 
whiteness.  In  some  the  toes  are  weak,  nearly  equal  in  length,  and 
furnished  wth  small  rounded  nails  ;  in  otliers  they  ore  largely 
developeil,  and  armed  with  long  and  sharp  claws. 

Apart  from  tho  well-known  brilliancy  of  plumage,  of  winch 
enough  h.a3  been  here  said,  m.any  Huinniing-birds  display  a  large 
amount  of  ornamentatiou  in  the  addition  to  their  attire  of  crests  ol 
various  shape  and  size,  elongated  ear-tufts,  projecting  neck-frills, 
and  pendant  beards — forked  or  forming  a  single  poiut.  But  it 
would  be  impossible  hero  to  dwell  on  a  tenth  of  these  be.iutiful 
modifications,  each  of  which  as  it  comes  to  our  knowledge  excites 
fresh  surprise  and  exemplifies  the  ancient  adage — marime  niiraiula 
ill  minimis  Xatiira.  It  must  be  remarkeil,  however,  that  there  are 
certain  forms  which  possess  little  or  no  brilliant  colouring  at  all, 
but,  as  most  tropical  birds  go,  are  very  soberly  clad.  These  arc 
known  to  trochilidists  as  "Hermits,"  and  by  Sir  Gould  have  been 
separated  as  a  Subfamily  under  the  name  of  rhndhoruithincc, 
though  Mr  Elliot  says  he  cannot  find  any  characters  to  distinguish 
it  from  tho  Trochilidm  proper.  But  sight  is  not  the  only  sense  that 
is  affected  by  Humming-birds.  The  large  species  known  as  Plero- 
phanes  Ummincki  has  a  strong  mnsky  odour,  very  similar  to  that 
given  off  by  the  Petrels,  though,  so  far  as  appears  to  be  ktw>wii, 
that  is  tho  only  one  of  them  that  possesses  this  property.' 

All  well-informed  people  are  aware  that  tho  Trocliilifuc  are  a 
Family  peculiar  to  America  and  its  islands,  but  one  of  the  com- 
monest of  common  errors  is  tho  belief  that  Humming-birds  art  found 
in  Africa  and  India— to  s.iy  nothing  even  of  England.  In  the  first 
two  cases  the  mistake  arises  from  confounding  them  with  some  of 
the  "brightly-coloured  .Sun-binls  {Xcctnriniida:),  to  which  British 
colonists  or  residents  are  apt  to  apply  the  better-known  name  ;  bu* 
in  tho  last  it  can  be  only  duo  to  the  want  of  perception  which  disi 
iables  the  observer  from  distinguishing  between  a  bird  and  an  insec 
—the  object  seen  being  a  Hawk->Ioth  [Macrorjlossa),  whose  mode 
of  feeding  and  rapid  flight  certainly  bears  some  resemblance  to  that 
of  the  Tnxhilidtt,  and  hence  one  of  tho  species  {,\f.  stcllnrum)  is 
very  generally  called  the  "  Humming-bird  Hawk-lloth."  But 
though  confined  to  the  New  World  the  Trochilida:  pervade  almost 
every  part  of  it.  In  the  south  Eiislfphauus  galcritiis  has  been  seen 
flitting  about  the  fuchsias  of  Ticiia  del  Fuego  iu  asnow-stoim,  and 
in  the  north-west  Sclalophonis  rii/iis  in  summer  visits  the  ribes- 
blossoms  of  Sitka,  while  in  the  north-east  TrocJdliis  colubris  charms 
the  Wsion  of  Canadians  as  it  poises  itself  ovei  the  althiea-bushcs  in 
their  gardens,  and  extends  its  range  at  least  so  far  as  lat.  57"  N. 
Nor  is  the  distribution  of  Humming-birds  limited  to  a  horizontal 
direction  only,  it  rises  also  vertically.  Orcolroehiliis  ehiinbora:o  and 
0.  pichineha  live  on  the  lofty  mountains  whence  each  tikes  its  trivial 
n?me,  but  just  beneath  the  Kne  of  perpetual  snow,  at  an  elevation  of 
some  16,000  feet,  dwelling  in  a  woild  of  almost  constant  h.ail.  sleet, 
and  rain,  and  feeding  on  the  insects  which  resort  to  the  indigenous 
flowering  plants,  while  other  peaks,  only  inferior  to  tRese  in  height, 
•re  no  less  frequented  by  one  or  more  species.  Peru  and  Bolivia 
produce  some  of  the  most  splendid  of  the  Family— the  genera 
CovicUSy  ViphlogccTuXf  and  TJuiiimasti'ra,  whose  very  names  indicate 
the  glories  of  their  bearers.  The  comparatively  gigantic  Palayona 
inhabits  the  west  coast  of  Sonth  America,  while  the  isolated  rocks 
of  .luan  Fernandez  not  only  afford  a  home  to  tho  Etistcphan>is\ie(oTe 
mentioned,  but  also  to  two  other  species  of  tho  same  genus  which 
are  not  found  elsewhere  (see  Bir.Ds,  vol.  iii.  p.   745).     The  sloix-s 


of  the  Kortlicrn  Andes  ami  the  hill  country  of  Colombia  famish, 
perhaps  the  greatest  number  of  forms,  and  some  of  the  most  Uauti- 
fijl,  but  leaving  that  great  range,  wo  part  comi  ai.y  with  the  largest 
and  most  gorgeously  arrjyed  sjiecies,  and  their  nuniWr  dwindles 
as  wcap|iroach  the  eastern  lo.ast.  Still  there  are  manybrilliant  Hum- 
min^-birds  common  enough  in  the  Br.Tzils,  (iuiana,  and  Venezuela. 
Tho  Chri^aolaiiiiiis  mnsj  iitits  is  perhaps  tho  most  plentiful.  ThDii' 
sands  of  its  skins  are  ann  lally  sent  to  Europe  to  be  useil  in  tliJ 
manufacture  of  ornament  1,  its  rieh  i-uby-and-topa/ glow  rendering 
it  one  of  the  most  beautiful  objects  imaginable.  In  the  darke.  t 
depths  of  the  Brazilian  forests  dwell  the  russ<;f-clothed  brotherhiicd 
of  the  genus  Phcuth  niis— the  "  Herinila  ";  but  the  great  wooded 
basin  of  the  Amazons  seems  to  bo  particularly  uufavouiable  to  the 
Trochilida:,  and  from  Para  to  Ega  there  are  scarcely  a  dozen  species 
to  be  met  with.  There  is  no  isl.aud  ef  the  Antilles  but  is  inhabited 
by  one  or  more  Hummingbirds,  and  there  arc  some  very  remark- 
able sin'ailaritics  of  geographical  distribution  to  be  found  (see  Birds, 
vol.  iii.  p.  7-19).  Northwards  from  Panama,  the  highlands  present 
many  genera,  Avhoso  names  it  would  be  useless  here  to  insert,  fe\* 
or  none  of  wliich  are  found  in  South  America — though  that  must 
unquestionably  bo  deemed  the  metropolis  of  the  Family,  and 
advancing  towards  llexico  the  numbers  gradually  fall  off.  Eleven 
species  have  been  enrolled  among  the  fauna  of  the  United  States, 
but  some  on  slender  evidence,  while  others  only  just  cross  tho 
frontier  line. 


'  The  specific  nmme  of  a  ypoclcs  of  C/iryxolampit.  commnnly  whiten  by  manv 
writers  mosr/iilui,  would  lead  to  the  belief  that  It  wn«  a  mistake  tor  t,:osrl,ali,'>. 
i.t..  -musky,"  but  In  truth  It  ori;:lnatcs  wllh  tlicir  carcICAsncM,  for  thouRh  lUey 
^untc  LInncus  as  their  authoiity  they  can  never  have  rcferrc«l  to  Ills  works  or 
tbey  would  hare  found  the  wtrd  to  be  nioi^ui/ttj.  the  >*  moviulro"  of  Ovtcdn, 
awkwardly.  It  Is  true.  Lat:nl;rd.  If  rmendation  b»  BColcd,  uiiuulvt,  after 
Brsrersciample,  Is  undODbtcdlr  M^fci-'olt. 


Fio.  1. — Jlellisuga  uimma  on  nest,  natural  size.     (After  Gosse.) 

But  littlc'voom  is  left  to  .speak  of  the  habits  of  lliiminiiig-birJs, 
which  is  perhaiw  of  the  less  consequence  since  the  subject,  as  regards 
most  of  the  species  which  in  life  have  come  under  tlie  observation 
of  ornithologists,  has  been  so  ably  treated  by  writers  likeM'alerton; 
Wilson,  and  Audubon,  to  say  nothing  of  Mr  Gosse,  Mr  Wallace,  Mr 
Bates,  and  some  others,  while,  whatever  novelty  further  investigation 
may  supplv,  it  is  certain  that  at  present  wo  Lack  information  that 
will  explain  the  origin  or  the  function  of  the  many  modifications  ol 
external  structure  of  which  mention  has  been  made.  But  there  is 
no  one  appreciative  of  the  beauties  of  nature  who  will  not  recall  to 
niemorj-  with  delight  the  time  when  a  live  Humming-bird  first  met 
his  gaze.  The  suddenness  of  the  apparition,  even  when  expected, 
and  its  brief  duration,  arc  alone  enough  to  fix  the  fluttering  vision 
on  the  mind's  eyi.  The  wings  of  the  bird,  if  Hying,  arc  only 
visible  as  a  tl.in  giey  film,  bounded  above  and  below  by  fine  black 
threads,  iu  Ibimof  a. St  Andrew's  cross,— the  effect  on  tlio  observer"., 
retina  of  tho  instantt-neons  rcver^.al  of  tlie  motion  of  the  wing  at 
each  beat- the  strokes  being  so  rapid  as  to  leave  no  uioro  dislinet 
image.  Consequently  an  .adequate  repre.  <ntatiou  of  the  bird  on  the 
wing  cannot  be  produced  by  the  draughtsman.  Ilumming-binli 
show  to  thegrcatestadv.antage  whvU  engagedin  contest  witlianother. 
for  rival  cocks  fight  fierecly,  and,  as  may  lie  cxi>ected,  it  is  then  that 
their  plumage  flashes  with  tho  most  glowing  tints.  But  thes-  arc 
quite  invisible  to  the  ordiii.<ry  sjicctator  <xc<.[it  when  very  near  at 
hand,  though  doubtless  efficient  enoufjb  for  their  object,  whether 
that  Be  to  inflame  their  male  or  to  irritate  oriUunt  their  opponent, 
or  something  tliat  we  i  am  ot  ronipi«s.  llnminiug-I  inls,  however, 
will  also  often  sit  still  f.  i  a  while,  chiefly  in  an  exposed  position, 
on  a  dead  twig,  o  -cnsioii  illy  darting  into  the  air,  either  to  eatch  s 
i  i<as.siog  insei  t  or  1 1  ciiri'iiiiter  an  advt'Sary ;  and  so  pntmaeioiis  arc 
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tlicy  tliat  tlicy  will  frequently  attick  birJa  many  limes  bigger  than 
llicnisL'lves,  without,  as  would  seeoi,  any  provocation. 

Tile  food  of  Humming-bii-ds  consists  mainly  of  insects,  mostly 
gathered  in  the  manner  already  described  from  the  flowera  tliey 
visit ;  but,  according  to  Jfr  Wallace,  there  are  many  species  which 
ho  has  never  seen  so  occupied,  and  the  "  Hermits  "  especially  seem 
to  live  almost  entirely  upon  the  insects  which  are  found  on  the  lower 
surface  of  leaves,  over  which  they  will  closely  pass  their  bill,  balanc- 
ing themselves  the  while  vertically  in  the  air.  The  same  excellent 
observer  also  remarks  that  even  among  the  common  flowei'-fre*pient- 
ing  species  he  has  found  the  alimentary  canal  entirely  filled  with 
insects,  and  very  rarely  a  trace  of  honey.  It  is  this  fact  doubtless 
that  has  hindered  almost  all  attempts  at  keeping  them  in  confine- 
ment for  any  length  of  time — nearly  every  one  making  the  experi- 
ment having  fed  his  captives  only  with  syrup,  which  is  wholly  in- 
sufficient as  sustenance,  and  seeing  therefore  the  wretched  creatures 
gradu.ally  sink  into  inanition  and  die  of  hunger. 

The  beautiful  nests  of  Humming-birds,  than  which  the  work  of 
fairies  could  not  be  conceived  more  delicate,  are  to  be  seen  in  most 
museums,  and  will  bo  found  on  examination  to  be  very  solidly  and 
tenaciously  built,  though  the  materials  are  generally  of  the  slightest 
— cotton-wool  or  some  vegetable  down  and  spiders'  webs.  They  vary 
greatly  in  form  and  orn.imentation — for  it  would  seem  that  the 
portions  of  lichen  which  frequently  bestud  them  are  affixed  to  their 
(rxterior  with  that  object,  though  probably  concealmsnt  '.vas  the 


Flo.  2. — Phaelhomis  eunjnoine,  and  nest  (After  Gould.) 
original  intention.  They  are  mostly  cup-shaped,  and  the  singular 
fact  is  on  recoi-d  {Zool.  Journal,  r.  p.  1)  that  in  one  instance  as  the 
young  grew  in  size  the  walls  were  heightened  by  the  parents,  nntil 
at  last  the  nest  was  more  than  twice  as  big  as  when  the  eggs  were 
laid  and  hatched.  Some  species,  however,  suspend  their  nests  from 
the  stem  or  tendril  of  a  climbing  plant,  and  more  than  one  case 
has  been  knowu  in  which  it  has  been  attached  to  a  hanging  rope. 
These  pensile  nests  are  said  to  have  been  found  loaded  on  one  side 
with  a  small  stone  or  bits  of  earth  to  ensure-  their  safe  balance, 
thofgh  how  the  compensatory  process  is  applied  no  one  can  say. 
Other  species,  and  especially  those  belonging  to  the  "Hermit" 
group,  weave  a  frail  structure  round  the  side  of  a  drooping  palm-leaf. 
The  eggs  arc  never  more  than  two  in  number,  quite  white,  and  hav- 
ing both  ends  nearly  equal.  The  solicitude  for  her  offspring  dis- 
played by  the  mother  is  not  exceeded  by  that  of  any  other  birds, 
but  it  seems  doubtful  w'>ether  the  male  takes  any  interest  in  the 
brood.  tA.'N.) 

HUNDRED,  in  England,  is  an  ancient  territorial  division 
intermediate  between  the  parish  or  township  and  the  county. 
Such  siitordinate  districts  were  also  known  in  different 
jiarts  of  the  county  as  wapen(akes,  icar'ds,  and  sometimes 
s/iires.  The  name  ivapenlahe,  which  seems  to  have  a  dis- 
tinct reference  to  the  military  side  of  the  organization,  is 
genetally  connected  with  the  Danish  occupation,  and  is 
Paid  to  be  found  only  in  the  Anglian  districts, — Yorkshire, 
Lincolnshire,  Nottinghamshire,  Derbyshire,  Rutlandshire, 


and  Leicestershire.  In  some  parts  of  England  a  furtlier 
intermediate  division  is  to  be  found  between  the  hundred 
and  the  county.  Thus  in  Yorkshire  we  have  the  trithing, 
or  as  it  is  now  called  the  riding,  in  Lincolnshire  the 
soke,  the  lathe  in  Kent,  and  the  rape  in  Sussex.  The 
origin  of  these  divisions  is  generally  ascribed  to  the 
creative  genius  of  Alfred,  who,  according  to  the  popular 
theory,  divided  the  country  into  counties,  the  county  into 
hundreds,  and  the  hundreds  into  tithings  or  towns.  The 
exact  opposite  would  appear  to  have  been  the  real  process, 
the  larger  division  being  formed  by  the  aggregation  of  the 
smaller  groups.  The  significance  of  the  name  hundred  is  a 
question  of  some  difficulty.  The  simplest  theory  is  the  old 
one  that  the  hundred  denoted  first  the  group  of  a  hundred 
families  into  which  the  community  \vas  divided,  and. then 
the  district  ocdupied  by  the  .group,  just  as  the  tithing 
represents  ten  families  and  the  district  which  the  ten 
families  occupy.  Another  view  is  that  the  hundred  is  a 
term  of  measurement  only,  denoting  a  hundred  hides  of 
land.  Or  again,  it  has  been  supposed  to  be  the  district 
from  which  the  complement  of  one  hundred  warriors  was 
furnished  to  the  host.  The  hundred  as  a  group  of  persona 
is  a  well-known  feature  of  the  constitution  of  the  German 
tribes,  e.g.,  as  described  by  Tacitus,  the  centeni  ex  singulU 
pagis  who  formed  the  army,  and  the  centeni  exphbe  comilet 
who  acted  as  assessors  to  the  chiefs.  The  hundred  os  a 
territorial  division  in  later  times  is  equally  common.  The 
real  connexion  between  them  ia  a  matter  of  conjecture. 
"  It  is  very  probable  that  the  colonists  of  Britain  arranged 
themselves  in  hundreds  of  warriors  ;  it  is  not  probable  that 
the  country  was  carved  into  equal  districts.  The  only 
conclusion  that  seems  reasonable  is  that  under  the  name 
of  geographical  hundreds  we  have  the  variously-sized  pagi 
or  districts  in  which  the  hundred  warriors  settled,  the 
boundaries  of  these  being  determined  by  other  causes '' 
(Stubbs's  Constitutional  History,  vol.  i.).  As  a  territorial 
division,  the  hundred  like  the  shire  and  the  parish  had  its 
appropriate  moot  or  court,  of  which  the  lords,  the  priest, 
and  four  representatives  of  the  parish  were  members,  and 
in  which  a  specially  selected  body  of  twelve  appears  to 
have  been  charged  with  active  judicial  functions.  The 
two  leading  features  of  the  English  constitution — represen- 
tation and  trial  by  jury — thus  appear  in  genu  at  least  ia 
the  old  constitution  of  the  hundred. 

The  hundred  is  now  for  most  of  its  ancient  purposes  an 
obsolete  division.  The  hundred  courts  were  for  the  most 
part  extinguished  by  a  section  in  the  County  Courts  Act, 
18G7,  which  enacts  that  no  action  which  can  be  brought  in 
a  county  court  shall  thenceforth  be  brought  in  a  hundred 
court,  or  other  inferior  court,  not  being  a  court  of  record. 
The  court  of  record  for  the  hundred  of  Salford  is  an  example 
of  the  survival  of  this  ancient  jurisdiction. 

Perhaps  the  most  important  of  the  surviving  duties  of 
the  hundred  is  its  liability  to  make  good  damages  occasioned 
by  rioters.  The  7  and  8  Geo.  IV.  c.  31  consolidates  and 
amends  the  laws  relating  to  remedy  against  the  hundred. 
The  principal  section  enacts  that,  if  any  church,  house,  or 
other  building  or  section  shall  be  feloniously  pulled  down 
or  destroyed,  the  hundred  or  other  district  in  the  nature  of 
a  hundred  by  whatever  name  it  shall  be  denominated  shall 
be  liable  to  yield  full  compensation  to  the  persons  damnified, 
provided  suon  person,  or  his  servant  having  charge  of  the 
property,  appear  before  a  justice  of  the  peace  within  seven 
days  after  the  commission  of  the  offence,  to  give  information. 
Actions  of  this  kind  must  be  commenced  within  three 
months  after  the  offence.  The  17  and  18  Vict  c.  104 
(Merchant  Shipping  Act)  gives  the  same  remedy  in  the 
case  of  a  wrecked  ship  if  plundered  by  a  riotous  assemblage, 
the  hundred  in  or  nearest  to  which  the  offence  was  com-, 
mitted  being  made  liable. 
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Geography  and  Statistics. 

HUNGARY  (Hung.,  Magyarorszdg ;  Ger.,  (Jngam; 
Ft.,  llongrie-;  It.,  Ongaria),  the  second  factor  of  the 
dual  Austriau-Hungarian  monarchy,  is  an  extonsivo  country 
III  the  south-eastern  portion  of  Central  Europe,  lying  between 
i4°  10'  and  49°  35'  N.  lat  and  between  14°  25'  and 
26°  25'  K  long.  It  thus  covers  about  5  degrees  of  latitude 
and  12  of  longitude,  and  contains  an  area  of  124,234 
equare  miles,  or  more  than  half  of  the  whole  Austrian- 
Hungarian  realm,  being  larger  than  the  United  Kingdom 
of  Great  Britain  and  Ireland  by  about  3000  square  miles. 
The  kingdom  of  Hungary  in  its  widest  extent,  or  the 
'"Realm  of  the  Crown  of  St  Stephen,"  comprises  Mungary 
Proper,  with  the  former  grand  principality  of  Transylvania, 
the  town  and  district  of  Fiume,  Croatia  and  Siavonia,  and 
the  Military  Frontier.  Dalmatia,  which  both  from  its  geo- 
graphical position  and  from  historical  associations  ought 
also  to  form  part  of  Hungary,  sends  its  representatives  to 
the  Austrian  Iteichsrath, 

Area  In 
Ene.  Mllri 

Hungary  Proper  and  Trausylvaiiia 108,263 

Fiume 8 

Croatia  and  Slavonin 8,665 

Mih'taiy  Frontier 7,298 


Total 124,234 

In  the  article  Austria  (vol  iii.  pp.  115-141)  the 
Austrian-Hungarian  monarchy  has  already  been  treated  of 
as  a  whole,  and  under  the  heading  Croatia  and  Slavovia 
(voL  vL  pp.  5s)l-592)  will  be  found  further  special  infor- 
mation with  reference  to  that  province  (see  also  Fiume, 
vol.  ix.  p.  273).  In  the  present  article  we  shall  therefore 
treat  generally  of  the  lands  belonging  to  the  Hungarian 
crown,  and  more  particularly  of  the  "  mother  country,"  or 
Hungary  Proper  and  Transylvania. 

The  province  of  Hungary  Proper  and  Transylvania,  now 
united  under  one  administration,  and  sometimes  officially 
styled  simply  "  Hungary,"  lies  between  44°  30'  and 
49°  35'  N.  lat.  and  between  16°  and  26°  25'  E.  long.,  and 
comprises  an  area  of  108,263  English  square  miles.  It  is 
bounded  on  the  N.  by  Moravia,  Silesia,  and  Galicia  ;  on 
the  E.  by  Bukowina  and  Moldavia ;  on  the  S.  by  Wal- 
lachia,  Servia,  and  Croatia  and  Siavonia  ;  and  on  the  W. 
by  Styria,  Lower  Austria,  and  Moravia.  The  narrow  strip 
of  country  known  as  the  Military  Frontier,  which  stretches 
as  a  border  line  between  Bosnia  and  Servia  and  the 
Bouth  of  Croatia  and  Siavonia,  prior  to  1873  extended 
beyond  the  limits  of  that  province,  through  Hungary 
Proper  to  Transylvania.  The  whole  Military  Frontier 
thus  constituted  formerly  a  joint  crown  land,  consisting  of 
the  present  Croatian-Slavonian  frontier,  and  the  so-called 
Servian-BinAt  frontier,  now  incorporated  into  the  province 
of  Hungary  Proper  and  Transylvania.  The  political 
changes  introduced  between  1868  and  1876  will  bo  con- 
sidered below. 

With  the  exception  of  the  short  extent  of  seaboard  on 
the  Adriatic  belonging  to  the  Hungarian  Littorale,  the 
Hungarian  monarchy  is  entirely  surrounded  by  other 
countries.  Its  natural  boundaries  are  for  the  most  part 
well  defined  :  on  the  N.W.  and  N.  it  is  separated  from 
Moravia,  Silesia,  and  Galicia  by  the  Carpathian  mountains  ; 
on  the  E.  and  S.E.  the  Eastern  Carpathians  form  a  natural 
barrier  between  Transylvania  and  Moldavia  and  Wallachio  ; 
on  the  S.  it  is  bounded  by  the  Danube,  Save,  and  Unna, 
which  separate  it  from  Servia  and  Bosnia;  on  the  S.W. 
by  Dalmatia  and  the  Adriatic;  and  on  the  W.,  where 
its    natural    boundaries   are    not    so   clearly    marked,    by 


Carniola,  Styria,  and  Lower  Austria.  From  the  rivci 
Lajta  or  Leitha,  which,  like  the  JIarch,  forms  a  portion 
of  the  boundary  of  the  last-mentioned  province,  originate 
the  terms  Cisleithan  and  Transleithan,  sometimes  applied 
to  the  collective  provinces  of  Austria  and  of  Hungary  re- 
spectively. 

The  mountains  of  Hungary  belong  to  tho  two  grca 
European  systems,  the  Carpathians  and  the  Alps.  The 
former  extend  in  a  semicircular  form  over  the  north  and 
east  of  the  monarchy,  enclosing  tho  whole  of  the  left  basiir 
of  the  Danube  from  D6v6ay  near  Pozsony  (Pressburg)  to 
Orsova,  while  spurs  of  the  Styrian  Alps  traverse  tho  country 
in  the  west ;  to  these  latter  belong  also  the  Bakony  and 
Vdrtes  ranges.  The  Central  Carpathians  consist  of  sevei-al 
groups,  among  which  the  T.^tra  mountains  form  the  most 
imposing  mass,  having  an  average  elevation  of  about  6000 
feet,  and  attaining  at  some  points  an  altitude  of  over  8000 
feet  To  tho  south  of  these  are  the  various  ranges  of  the 
Hungarian  Ore-Mountains  or  Erzgcbirge  (Lipt6,  Z61yom, 
Bars,  Hont),  and  tho  midland  chains  which  connect  tho 
Carpathians  with  the  Styrian  Alps.  The  Eastern  Carpa- 
thians and  Transylvanian  highlands  cover  the  greater  part 
of  Transylvania,  and  the  eastern  portion  of  tho  old  Servian- 
BAndt;  the  Fogaras  is  the  highest  group,  some  crests  of 
which,  as, for  instance,  the  Ni^goj,  Bucsesd,  andVuifu  Ourla, 
attain  an  elevation  of  between  8000  and  9000  feet  The 
low  western  mountains  of  Hungary  which  traverse  Croatia 
and  Siavonia  belong  to  the  Julian  Alps.  Taking  a  general 
survey,  it  will  bo  observed  that  tho  greatest  elevations  are 
in  tho  north  of  Hungary  Proper,  in  the  east  and  south  of 
Tran.sylvania,  and  in  the  eastern  portion  of  the  B.^ndt  In 
the  Northern  Carpathians  large  plateaus  are  nut  uufre- 
quent,  but  in  Transylvania  the  Alpine  haracter  pre- 
dominates. The  sides  of  the  Carpathians  are  geucially 
covered  with  forests  to  a  considerable  height,  and  on  sorrto 
favourable  slopes  barley,  oats,  wheat,  and  rye  are  cul- 
tivated. The  mountainous  lands  in  the  south-west  of 
the  Hungarian  monarchy  are  in  ele\ation  much  inferior  to 
those  in  the  north  and  east,  but  their  greater  proximity 
to  tlio  sea  and  their  frequently  bare  and  rugged  character 
causo  them  to  have  a  considerable  influence  both  ou  tho 
climate  and  commercial  relations  of  the  country. 

The  great  Carpathian  and  Alpine  mountain  systems  Plaii>« 
enclose  two  extensive  plains,  tho  smaller  of  which,  called 
the  "Little  Hungarian  Alf61d"or  "Pressburg  Basin,"  covers 
an  area  of  about  6000  square  miles,  and  lies  to  the  west  of 
the  Bakony  and  MAtra  ranges,  which  separate  it  from  the' 
"  Pest  Basin  "  or  "  Great  Hungarian  Alfold."  This  is  the 
largest  plain  in  Europe,  and  comprises  an  area  of  about 
37,000  square  miles,  with  an  average  elevation  of  from 
300  to  350  feet  above  the  level  of  the  sea.  The  Pest 
Basin  extends  over  the  greater  portion  of  central  and 
southern  Hungary,  and  is  traversed  by  the  Theiss  and  its 
numerous  tributaries.  This  immense  tract  of  low  land, 
though  in  some  parts  covered  with  barren  wastes  of  sand, 
alternating  with  marshes,  presents  in  general  a  very  rich 
and  productive  soil.  The  monotonous  a-spect  of  the  Alfold 
is  in  summer  time  varied  by  the  Jeli-bdb,  or  Fata  Morgana. 

The  geological  constitution  of  tho  mountains  of  Hungary 
is  on  the  whole  similar  to  that  of  the  Aliis.'  The  central 
axis  is  in  some  places  composed  of  granite,  en  which  crystal- 
line schists  are  superposed  ;  in  other  places  the  rocks  are 
of  Mesozoic  age,  and  associated  with  Tertiary  beds.    Whilst 

'  C/.  Dr  .Max  Hantken,  in  Kclcti'i  SJLitzt  lier  JMAJcsk'mJt  Cngans, 
p.  13,  Bua,ip«st,  1«74. 
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the  Paleozoic  lormations  aie  of  comiiaratively  rare  occur- 
rence, the  Mesozoic  attain  a  very  considerable  developineut. 
These  latter  in  part  crop  out  at  the  base  of  the  granite  and 
schistose  mount  lin  masses,  or  themselves  are  the  nucleus 
of  more  extensive  ranges.  In  some  neighbourhoods  inde- 
pendent mountain  groups  are  formed  by  Tertiary  strata. 
Alluvial  formations  constitute  the  general  external  crust 
out  of  which  the  mountains  arise.  Recent  formations  on 
the  banks  of  rivers,  more  especially  in  the  south  at  the 
junction  of  the  Danube,  Theiss,  Temes,  Drave,  and  Save, 
are  mainly  confi'ied  to  the  tracts  subject  to  the  inundations 
of  the  same,  but  are  here  and  there,  as  in  the  neighbour- 
hood of  Pest,  Totb,  Esztergom  (Gran),  and  some  parts  of 
the  Great  Alfold,  represented  by  accumulations  of  drift- 
sand  ;  and  io  other  places,  as  for  instance  on  the  left  bank 
of  the  lake  of  Totis,  and  at  Szomod  in  KomArom  county, 
there  are  deposits  of  calcareous  tufa. 

The  numerous  caverns  deserve  a  passing  notice.  One  of 
them,  the  Aggtelek  cave,  in  the  county  of  Gbmor,  is  about 
.''0  feet  in  breadth  by  16  i«  height,  and  extends  in  its 
recesses  for  a  length  of  several  thousand  feet.  In  it  various 
fossil  mammalian  remains  have  been  found.  The  FonAeza 
cave,  in  the  county  of  Bihar,  has  also  yielded  fossils.  No 
less  remarkable  are  the  Okno,  Vodi,  and  Dem(5nyfalva 
caverns  in  the  county  of  Lipt6,  the  Veterani  in  the  BdnAt, 
and  the  ice  cave  at  Dobsina  in  Giimor  county.  Of  the 
u  any  interesting  caverns  in  Transylvania  the  most  remark- 
able are  the  sulphureous  Biidos  in  the  county  of  H<lromsz(5k, 
the  Almds  to  the  south  of  Udvarhely,  and  the  brook- 
traversed  rocky  caverns  of  Csetate-Boli,  Pestere,  and  Ponor 
ID  the  southern  mountains  of  Hunyad  county. 
r^Htit.  Nature  has  amply  provided  the  greater  part  of  Hungary 
with  both  rivers  and  springs,  but  some  trachytic  and  lime- 
stone mountainous  districts  show  a  marked  deficiency  in 
this  respect.  The  MAtra  group,  e.g.,  is  poorly  supplied, 
while  the  outliers  of  the  V^rtes  mountains  towards  the 
Danube  are  almost  entirely  wanting  in  streams,  and  have 
but  few  water  sources.  A  relative  scarcity  in  running 
waters  prevails  in  the  whole  region  between  the  Danube 
and  the  Drave.  The  greatest  proportionate  deficiency, 
however,  is  observable  in  the  arenaceous  region  between 
the  Danube  and  Theiss,  where  for  the  most  part  only 
periodical  floods  occur.  This,  however,  is  far  from  being 
the  case  in  the  north  and  east  of  the  kingdom,  where  the 
rivers  and  streams  are  numerous.  The  misfortune  is  that 
the  rivers  of  Hungary  nearly  all  flow  either  mediately  or 
immediately  to  the  Danube,  and  are  therefore  not  available 
in  any  other  direction  as  a  means  of  external  communica- 
tion, and  even  within  the  country  can  only  serve  to  a 
limited  extent  as  water-ways.  Thus  the  Thebs,  the 
greatest  wholly  native  river,  is  at  the  present  time  service- 
able for  regular  steam  navigation  only  as  far  as  Szolnok, 
■while  the  Maros  cannot  be  navigated  except  at  certain 
seasons  and  for  a  portion  of  its  course ;  the  Drave  and  the 
Save,  in  like  manner,  are  only  partly  available  for  steam 
vessels.  But  although  the  length  of  permanent  water-way 
in  Hungary  might  be  much  increased  by  means  of  canals 
and  other  improvements,  the  Danube  must  still  remain  the 
only  river  communication  with  foreign  countries,  either  by 
way  of  Austria  or  the  Black  Sea,  on  account  of  the  insur- 
mouutablo  obstacles  to  connecting  the  small  extent  of 
Hungarian  seaboard  ■with  the  regions  through  which  the 
Danube  flows.  This  river,  which  is  navigable  during  the 
•whole  of  its  course  through  Hungary,  enters  the  monarchy 
.;it  D6vi5ny  near  Pres^burg,  and  leaves  it  at  Orsova  on  the 
Turkish  frontier,  rccci\ing  numerous  tributaries  in  its 
bourse,  among  which  are,  on  the  right,  the  Raab,  Drave, 
and  Save,  and,  on  the  left,  AVaag,  Neutra,  Gran,  Eipel. 
Theiso,  Temet,  and  Czevua.  The  breadth  of  the  Danube  is 
ibout  900  feet  near  its  entrance,  1400  at  Budapest.  1800 


at  FoIdvAr,  and  3500  near  Pitervdrad  (Peterwardein). 
Among  the  extensive  islands  formed  by  branches  of  the 
Danube  are  the  Great  Scbiitt  and  the  Csepel  in  its  upper 
course.  The  Theiss,  the  greatest  tributary  of  the  Danube,' 
rises  in  the  north-east,  in  the  county  of  Jldraraaros,  and 
flowing  first  in  a  northwesterly  and  afterwards  in  a 
southerly  direction  ultimately  joins  the  main  river  near 
Tittel,  draining  in  its  course  the  Great  Hungarian  Plain. 
Amongst  the  many  affluents  of  the  Theiss  are  (r.)  the 
Bodrog,  Sajo,  and  Zagyva,  and  (/.)  the  Szamos,  Kijro.i;  and 
•  the  Maros,  which  last,  after  traversing  Transylvania  and 
eastern  Hungary,  joins  the  Theiss  at  Szeged.  The  Save, 
rising— in  Carniola,  winds  through  Croatia,  is  fed  by  the 
Unna  and  Kulpa,  and  falls  into  the  Danube  at  Belgrade.  • 
It  will  be  observed  that  the  whole  river  system  of  Hungary 
belongs  to  the  Danube  or  the  Theiss, — the  PoprAd,  which 
runs  through  the  county  of  Szepes  (Zips),  alone  having  a 
northerly  course,  and  flowing  to  the  Dunajec,  an  affluent' 
of  the  Vistula.  The  south-western  or  Trans-Dannbiaii! 
division  of  Hungary  Proper,  although  comparatively  meagrel 
in  water-courses,  includes  the  two  principal  lakes. 

The  Balaton  or  Platten-See,  the  largest  lake,  not  only  in 
Hungary,  but  in  the  whole  of  the  Austrian-Hungarian 
dominions,  lies  between  the  counties  of  Veszprdm,  Somogy, 
and  Zala,  is  about  47  miles  in  length  by  3  to  9  in  breadth, 
and  with  the  surrounding  marshes  occupies  an  area  of 
about  400  square  miles.  It  is  supplied  by  the  river  Zala, 
31  small  streams,  and  9  springs,  while  its  surplus  waters 
are  carried  ofl'  by  the  Si6  Phenomena  peculiar  to  the 
Balaton  lake  are,  that  it  sometijiies  becomes  violently 
agitated  without  any  apparent  cause,  and  that  in  seasons 
of  severe  cold  the  ice  on  its  surface  occasionally  bursts 
■with  a  loud  report.  It  is  navigable  for  steamers,  and 
abounds  in  fish.  The  Fertij  or  Neusiedler  See  lies  in  the 
counties  of  Jloson  and  Sopron,  and  with  the  Hansilg  marsh 
covers  an  area  of  some  130  square  miles;  it  is  about  23 
miles  in  length  by  6  to  8  in  breadth,  is  very  shallow,  and 
its  waters  are  strongly  impregnated  with  salt  and  soda. 
In  18G5  the  bed  became  almost  dry,  but  since  ISTO  it  has 
filled  again.  The  other  lowland  lakes,  as,  for  instance, 
the  Palics  near  Szabadka  (Maria-Theresiopel)  and  the 
Velencze  in  the  county  of  Feh^r,  are  much  smaller. 
Morasses  and  pools  are  generally  frequent  in  the  vicinity 
of  the  Danube  and  Theiss.  The  most  extensive  marshy 
region  is  the  Sdrrdt,  which  covers  a  considerable  portion  of 
the  counties  of  Jdsz-Kun-Szolnok,  Bekds,  and  Bihar.  The 
Ecsedi  LAp  in  the  county  of  Szatmdr  is  now  for  the  most 
part  drained  ;  and  the  Alibundr  and  Illancsa  marshes  in 
the  county  of  Torontdl  will  also  be  soon  laid  dry.  Many 
thousands  of  acres  of  marsh  land  have  already  been  re- 
claimed in  Hungary,  and  hydraulic  operations  bid  fair  to 
still  further  reduce  the  extent  of  the  marshy  districts. 
In  the  deep  hollows  between  the  peaks  of  the  Carpa- 
thians are  to  be  found  the  curious  mountain  lakes  called 
"  eyes  of  the  sea  ;"  of  these  there  are  at  least  thirty-eight 
in  the  Tdtra  alone. 

The  canals  of  Hungary  are  still  far  from  sufficient  for 
the  wants  of  the  country,  although  lately  many  impn^?^- 
ments  have  been  introduced,  and  enormous  cuttings  made 
in  certain  places  to  relieve  the  rivers  from  periodical  over- 
flow. The  most  important  canal  is  the  Ferencz  or 
"  Francis,"  which  traverses  the  county  of  Bdcs.  It  is  some 
70  miles  in  length,  and  shortens  very  considerably  the 
passage  between  the  Theiss  and  the  Danube.  A  branch 
of  this  canal  called  Uj  Csatorna,  or  "  New  Channel," 
extendo  from  Kis-Sztapdr,  a  few  miles  below  Zombor, 
to  Ujvidek  opposite  Peterwardein.  The  BiSga  canal  runs 
from  Nagy-Becskerek,  in  the  county  of  Torontdl,  to  beyond 
Temesvdr,  but  is  not  niviaable  throughout.  Among  other 
canal-j  are  the  Versecz  in  the  county  of  Temes  ;  the  Eerzava 
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ill  the  county  of  TorontAl ;  the  Si6,  which  connects  the 
lUlatoa  with  the  Danube ;  thq  Kapos  or  Zichy  in  the 
counties  of  Somogy,  Baranja,  and  Tolna  ;  and  the  Sirviz 
or  N^dor,  which  runs  through  the  counties  of  Feh(5r  and 
Tolna, 

On  the  Adriatic,  at  the  northern  exttemity  of  the  short 
line  of  sea-coast  known  as  the  "  Hungarian  Littorale,"  lies 
the  port  of  FiUME  (q.v.),  which  is  the  only  direct  outlet  by 
sea  for  the  produce  of  Hungary.  Its  commanding  position 
at  the  head  of  tlie  Gulf  of  Quarnero,  and  spacious  new 
harbour  works,  as  also  its  immediate  connexions  with  both' 
tlie  Austrian  and  Hungarian  railway  systems,  render  it 
specially  advantageous  as  a  commercial  port.  As  shipping 
stations,  Buccari,  Portorc,  Soke,  Novi,  Zengg,  Cirquenizza, 
San  Giorgio,  Stinizza,  Jablanac,  and  Carlopago  are  of 
comparative  insignificance.  The  whole  of  the  short 
Hungarian  seaboard  is  mountainous,  and  subject  to 
violent  winds. 

The  climate  of  Hungary,  owing  to  the  physical  configura- 
tion of  tlie  country,  varies  considerably.  If  wo  except 
Transylvania,  three  separate  zones  are  roughly  distinguish- 
able : — the  "  highland,"  comprising  the  counties  in  llie 
vicinity  of  the  Northern  and  Eastern  Carpathians,  where 
the  winters  are  very  severe  and  continue  for  half  the  year; 
the  "  intermediate  "  zone,  embracing  the  tract  of  country 
stretching  northwards  from  the  Diave  and  Mur,  with  the 
Little  Hungarian  Plain,  and  the  region  of  the  Upper 
Alfold,  extending  from  Budapest  to  NyircgyhAza  and 
SArospatak ;  and  the  "great  lowlaud"  zone,  including 
the  main  portion  of  the  Great  Hungarian  Plain,  and 
the  region  of  the  lower  Danube,  where  the  heat  during 
the  summer  months  is  alniOst  tropical.  In  Transylvania 
the  climate  bears  the  extreme  characteristics  peculiar  to 
mountainous  countries  interspersed  with  vallej's ;  wbilit 
that  of  the  south-western  Croatian  aad  Frontier  districts 
bordering  on  the  Adriatic  is  modified  by  the  neighbourhood 
of  tho  sea.  The  minimum  of  the  temperature  is  attained 
in  January  and  the  maximum  in  July.  At  Buda,  which,  if 
wo  exclude  Transylvania,  is  near  the  centre  of  the  kingdom, 
the  mean  average  temperature  (1862-77)  in  January  is 
31°  0'  and  in  July  71°  7'  ;  at  Kolozsvdr  (Klausenburg)  in 
tho  same  months  it  is  32°  7'  and  68°  9'  respectively.  The 
rainfall  in  Hungary  is  small  in  comparison  with  tiiat  of 
Austria.  At  Buda,  whore  the  number  of  rainy  days  is 
122,*  the  rainfall  is  about  21  i  inches,  whilst  in  the  two 
Hungarian  plains  generally  the  rainy  days  are  estimated 
not  to'  exceed  96  annually.  In  the  vicinity  of  the  Carpa- 
thians, however,  rain  is  very  prevalent,  amounting  to 
between  30  and  40  inches.  In  these  regions  the  greatest 
fall,  is  durihg  tho  summer,  though  in  some  years  the  autumn 
showers  ar6  heavier.  Hail  storms  are  of  frequent  occurrence 
'.n  the  Carpathians.  On  tho  plains  rain  rarely  falls  during 
•■he  heats  of  summer  ;  and,  generally  speaking,  the  showers 
though  violent  are  of  but  short  duration,  whilst  the  moisture 
is  quickly  evaporated  owing  to  the  aridity  of  the  atmosphere.' 
The  vast  sandy  wastes  mainly  contribute  to  the  dryness  of 
the  winds  on  the  Great  Hungarian  Alfold.  Occasionally, 
as  in  the  year  1S63,  the  whole  country  suffers  much  from 
drought ;  but,  on  the  other  hand,  disastrous  floods  not 
unfrequently  occur,  particularly  in  tho  spring,  when  the 
beds  of  the  rivers  and  streams  are  inadequate  to  contain 
the  increased  volume  of  water  caused  by  the  rapid  melting 
of  the  snows  on  tho  Carpathians.  '  The  low-lying  aniblo 
and  pasture  lands  in  the  vicinity  of  the  Theiss  and  Maros 
are  thus  sometimes  submerged  for  weeks,  and  in  March 
1879  the  town  of  Szeged,  situated  at  the  point  of  junction 

'  Strictly  r2'27,  tlie  avcr.ige,  for  the  16  years  18G2-77  inclusive, 
being  35  3  for  winter,  30  7  for  spring,  29'2  for  summer,  and  27"5  for 
iiutunin. — Biulapent  il eleoroloyxni  Viszonyai,  i!>.sucd°  (1879)  by  t'le 
Boyal  Uun^oriiu  ''Jenlral  M'-tcorolopiical  In^tiluto. 


of  these  two  rivers,  was  almost  completely  destroyed.  In 
December  of  the  same  year  the  counties  of  Arad  aWd  Bihar 
were  extensively  inundated  by  the  Maros  and  tho  Kuroa. 
In  1838  the  city  of  Pest,  and  in  February  1876  several 
localities  on  the  Danube,  sutfered  disastrously  from  the 
sudden  rising  of  that  river.  The  average  annual  number  of 
snow  showers  is  estimated  at  23  for  the  two  Hungarian 
plains,  41  for  Transylvania,  50  for  the  northern, and  30  to  35 
for  the  western  and  south-western  portions  of  the  monarchy. 
In  1866-67,  and  again  in  1872-73,  cholera  was  very  rife  :  of 
the  447,571  persons  who  were  attacked  by  the  epidemic  in 
the  latter  case,  189,017,  or  over  42  percent.,  died.  Never- 
theless Hungary  cannot,  on  the  whole,  be  regarded  as  an 
unhealthy  country,  excepting  in  the  marshy  tracts,  whera 
intermittent  fever  and  diphtheria  sometimes  exhibit  great 
virulence. 

Tlie  wliole  of  Hungary,  hut  more  especially  Hungai-y  Proper,  can 
boast  of  tlie  groat  variety  and  number  of  its  natural  productions. 
This  is  attributable  partly  to  its  geographical  pobition,  but  chiefly 
to  the  varied  iiaturo  of  its  surface  and  climate.  The  fertility  of  tba 
soil,  if  wc  except  tho  mountainous  and  sandy  regions,  is  remark- 
able. Tlie  vecetable  products  include  almost  every  description  of 
grain,  especially  wlic.it  and  inaize,  besides  Turkish  pepper,  rape- 
seed,  l>emp  and  flax,  beans,  potitoes,  and  root  crops.  Fmits  of 
various  descriptions,  and  more  particularly  melons  and  stone  finite, 
are  abund.int.  In  the  southern  districts  almonds,  figs,  ric«,  anj 
olives  arc  grown.  Amongst  the  forest  and  other  trees  are  the  oak.; 
which  yields  largo  quantities  of  galls,  tho  beech,  fir,  pine,  ash,  and 
alder,  also  tho  chestnut,  walnut,  and  filbert.  The  vine  is  culti- 
vated over  the  greater  part  of  Kung.ary,  the  chief  grape-growing 
districts  being  those  of  the  Hegyalja  (Tokay),  Sopron,  and  Kuszt, 
Jlenes,  Szercmscg,  Szekszdrd,  Somly6  (Schomlau),  Bellyo  and 
Villauy,*  Balaton,  Neszmely,  Visonta,  Eger  (Eriau),  and  Buda.' 
Next  to  France,  Hungary  is  the  greatest  wine-producing  country 
in  Eu'jpc,  and  tho  quality  of  some  of  the  vintages,  especially  that 
of  lokay,  is  unsurpassed.  A  great  quantity  of  tobacco  is  aiso 
,;rown,  but  it  is  wholly  monopolized  by  the  crown.  In  Hungary 
Proper  and  in  Croatia  and  Slayonia  there  are  many  species  of  indi- 
genous plants,  which  are  mreprcsentcd  in  Transylvania.  Besides 
12  spccits  peculiar  to  the  former  grand-principalitv.  li  occur  only 
there  and  in  Siberia. 

The  fauna  of  Hungary  includes  about  14,000  species.  The  homed  Ytiaf 
cattle  aro  amongst  tho  finest  in  Europe,  and  large  herds  of  swine 
are  reared  in  tho  oak  forests.  In  1870  the  total  number  of  cattle 
(inclmiing  73,243  buffaloes)  was  estimated  at  5,279,193,  and  of 
swine  at  4,443,279.  Of  sheep,  tho  breed  of  which  is  now  greatly 
improved,  the  number  amounted  to  15,076,997  ;  of  horses  thera 
were  2,158,819,  asses  30,480,  mules  3,266,  and  goats  572,951. 
Tlv  vrild  animals  are  bears,  wolves,  foxes,  lynxes,  wild  cats,  bad- 
gers, otters,  martens,  stoats,  and  weasels.  '  Among  the  rodents  there 
are  hares,  marmots,  beavers,  squirrels,  rats,  and  mice, — the  last  in 
enormous  swarms.  Of  the  larger  game  the  chamois  and  deer  art 
specially  noticeable.  Among  the  birds  are  tho  vulture,  eagle, 
falcon  buzzard,  kite,  lark,  nightingale,  heron,  stork,  and  bustard. 
Domestic  and  wild  fowl  are  generally  abundant.  Th«  rivers  and 
lakes  yield  enormous  quantities  of  fish,  and  leeches  also  are  plentifni.l 
Tho  Theiss,  once  better  supplied  with  fish  than  any  other  ri^cr  ia 
Europe,  has  for  many  years  fallen  off  in  its  productiveness.  Tha 
culture  of  the  silkworm  is  chiefly  carried  on  in  the  south — in  th« 
Military  Frontier,  and  in  Croatia  and  Slavonia.  Tho  principal  bea- 
rearing  localities  are  in  the  counties  of  Gtimcir,  Szepcs,  and  Mosony, 
the  Military  Frontier,  and  the  former  Saxon  districts  of  Transyl- 
vania.    In  1870  the  number  of  bcc-hiveswas  estimated  at  617,407. 

Tlie  chief-  mineral  products  arc  coal,  nitre,  sulphur,  alum,  soda, 
saltpetre,  gypsum,  porcelain-caith,  pipe-clay,  asphalt,  iietroleum, 
marble,  and  ores  of  gold,  silver,  mercury,  copper,  iron,  lead,  zinc, 
antimony,  cobalt,  and  arsenic.  The  opals  of  Saros  aro  famous, 
and  precious  stones  of  various  descriptions  (calcedony,  garnet, 
jacintli,  amethyst,  carnelian,  agato,  rock-crystals,  ic.)  arc  mcl 
with  in  several  localities.  Amber  occurs  at  Magura  in  Szepm 
county.  Gold  and  silver  aro  found  chiefly  in  tlie  districts  ol 
Selmecz  (Schemnitz),  Kormbcz  f  KremnitzV  If agybanya,  Szomolnok. 
Oravicza,  Abrudbdnya,  and  ZaJatna.  The  average  yearly  yield  ol 
gold  is  equal  in  value  to  about  i:219,000,Jind  that  of  silver  tosonn 
£178,600.  Tho  sand  of  some  ■of  tho  rivers,  as  for  instance  tha 
Jlaros,  Szamos.Kbios,  and  Aranyos,  is  auriferous.  Iron  is  exten- 
sivcly  produced  in  the  counties  of  Gomiir,  Zolyom,  Lipt<5,  Szcpcs, 
Sitros,  Borsod,  Torna,  Abaiij,  Szatmar,  Bihar,  and  Krasso;  coal  in 
the  neighbourhood  of  Pecsvarad,  Oravicza,  Salg(5-Tarjan,  and  of 

'  Tho  quantity  of  (Hiesling  grape)  wines  produced  on  the  anIidi'V* 
Alhi-echt's  cstxtes  near  Birllye  and  ViUany  is  said  to  exceed  1,000,<i<jO 
bottles  annu.iiiy. 
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the  river  Sil.'  There  arc  fine  marble  qnarries  at  Piszke  and  the 
Neighbouring  Almas  in  the  conntics  of  Eszter^ora  and  Komaiora, 
as  also  at  various  places  in  the  counties  oi'  uaranya,  Veszpr^m, 
Abauj,  Szepes,  and  Lipto.  The  largest  salt-mines  are  at  Ronaszek, 
Su^atag,  and  Szlatina  in  the  county  of  Jldiamaros,  in  Hun- 
gary Proper,  and  at  Vizakna,  Parajd,  Torda,  Dcesakna,  and  Jl.tros- 
Hjviir  in  Transylvania.  In  1877  the  value  of  the  salt  produced 
was  12,369,599  florins,  of  other  minerals  18,787,757  florins.  The 
yearly  worth  of  the  whole  mining  produce  of  the  Hungarian  realm 
is  estimated  at  over  £3,000,000,  of  which,  however,  the  amount 
attributable  to  Croatia  and  Slavonia  is  comparatively  small.  Tliero 
are  several  hundred  cold  and  64  warm  mineral  springs  in  Hungary 
Proper  and  ia  Croatia  and  Slavonia,  whilst  a  relatively  greater 
number  are  met  with  in  Transylvania.  Of  warm  springs  the  most 
famous  are  those  of  Buda,  Mehadia,  V^ef  (Erlan),  Nagyv.arad 
(Grcsswardein),  Sztubnya,  Szliacs,  Hnrkany,  Posteny,  Krapina, 
and  Teplitz.  Among  the  cold  mineral  springs  the  more  worthy  of 
note  are  those  of  Suliguly,  Borszek,  B.-irtfa,  Czigelka,  Szulin,  Pai.id, 
Koritnicza,  and  Szalatnya;  the  Buda  kcseyU  viz  (bitter  water)  is 
also  much  prized,  and  largely  exported. 

The  general  agricultural  division  of  the  soil  is  shown  approxi- 
mately in  the  following  table,  adapted  from  Keleti's  Magijarorszdg 
Slalistikdja: — 


Hunsary 
Proper  and 
Transyl- 
vania. 

Flume^ 

Croatia 
^.     and 
Slivonlo. 

Sinilary 
Frontier. 

Total 

for  tlie 

Htoigarian 

Kealm. 

Arable  

Encf.  Acres. 
23,865.703 
9,147,793 
837,676 
10,157.413 
19,449,689 
381,783 

E.  A. 
116 

9.'.6 
1077 
1813 

635 

E.  Acres. 

I,8GS,009 
607,933 
I23..553 
600,244 

2,210,736 
8,200 

E.  Acres. 
1,213,464 

465.012 
32.112 

936,357 
1,373,347 

EnB.  Acr  .. 
20,94  f>2 
10,22l.<!94 

999,423 
11,69.1.032 
23,034.407 

389,983 

Reedy  tracts  , ....... 

To^al  of  prodactlve  soil 

63.840,062 
5,021,3M 

4697 
259 

6,324,280 
472,449 

4,020,292 
922,950 

73.189,231 
6,417,042 

Total 

66,861,446 

4856 

6,796,729 

4,943,242 

79,606,273 

Political  and  Adn.inistralire  Dimsions. 


Admhiis-  Since  the  year  1867  the  administrative  and  political  divisions  of 
Vstive  tho  lands  belonging  to  the  Hungarian  crown  have  been  in  great 
and  measure  remodelled.     In  1868  Transylvania  was  definitively  re- 

aolitical  united  to  Hungary  Proper,  and  the  town  and  district  of  Finme 
li"'l»ions.  declared  autonomous.  In  1873  the  Serviau-Banat  or  Eastern  Mili- 
tary Frontier  was  incoi-porated  witli  Hungary  Proper.  In  1876  the 
whole  administrative  subdivision  of  Hungary  into  counties,  dis- 
tricts, and  sees  was  revised,  and  for  the  sake  of  uniformity  one 
feneral  system  of  counties  was  introduced,  except  for  the  Croatian- 
lavonian  Military  Frontier,  which  is  divided  into  border  districts. 
The  total  number  of  subdivisions  amounts  to  80,  of  which  65 
appertain  to  Hungary  Proper  and  Transylvania,  1  to  Fiurae  and 
district,  8  to  Croatia  and  Slavonia,  and  6  to  the  Croatian-Slavonian 
Military  Frontier.  Hungary  Proper,  according  to  ancient  usage, 
is  generally  divided  into  four  great  divisions  or  circle.*^,  and  Tran- 
sylvania has  since  1876  been  regarded  as  the  fifth.  Neither 
numerically  nor  according  to  territorial  extent  are  the  present  65 
counties  distributed  equally  amoni;  their  respective  circles,  which 
must  be  regarded  as  geographical  rather  than  political  divisions,  for 
they  are  not  recognized  in  the  judicial,  fiscal,  military,  postal, 
and  administrative  relations  of  the  country.'    The  circles  are — 

Cis-Damibia  (north  and  east  of  the  Danube),  containing  13 
counties  :  Pest-Pilis-Solt-Kis-Kun,  Bics-Bodrog,  Nigrad,  Hont, 
Esztergom.  Ra>^  Zblvom.  Lint6,  Arva,  Thur6cz,  Trencsdn,  Nyitra, 
Pozsony. 

Trans-Danuhia  (soutn  and  west  of  the  Danube),  11  counties; 
■Moson,  Sopron,  Gyiir,  Komarom,  Feh^r,  Veszprem,  Vas,  Zala, 
Somogy,  Baranya,  Tolna. 

Cis-Tisia^  (north  and  west  of  the  Theissl,  11  counties:  Szepes, 
Gbmbr  and  Kis-Hont,  Heves,  Jdsz-Nagy-Kun-Szolnok,  Borsod, 
Torna,  Abauj,.Saros,  Zempl^n,  Ung,  Bereg. 

Trans-Tisia  (south  and  east  of  the  Theiss),  IB  counties: 
Mdramaros,  Ugocsa,  Szatnidr,  Szildgy,  Szabolcs,  Hajdii,  Bihar, 
B^kea,  Csandd,  Csongrad,  Arad,  Torontdl,  Temcs,  Krassi,  Szur(5ny. 
Trans-KiriiiyMgd,  or  Transylvania,  15  counties:  AIs6-Fehcr, 
Besztercze-Naszid,  I3rassi5,  Csik,  Fogaras,  Hdvomszek,  Hunyad, 
Kis-Kiikiillb,  Kolozs,  Maros-Torda,  Nagy-Kiikiillo,  Szeben,  Szolnok- 
Doboka,  Torda-Arailyos,  Udvarhely. 

In  the  following  list  of  divisions  the  foreign  forms  of  tho 
Dames  of  towns  are  given  which  are  most  frequently  met  with 
in  the  German  and  English  press.  Not  being  recognized  offici- 
oUy,  these  aro  falling  into  disuse  in  Hungary. 


'  In  Rood  yenrB  llio  total  produce  of  (lie  vines  for  tlio  whole  of  Hnnciiy  niay 
00  CKtlniatciI  at  390inllUon  Rullons.  In  ordinary  years  at  227,  and  In  l>ad  years  aC 
i\  niinion  ffalloni. 

•  Tlia  four  circles  of  lIiinRary  Proper  liad  formerly  tlielr  special  political  sifr- 
#lt1cance,  owing  to  the  E0.cnllcd  "circular  slttinps."  wliere  tlie  de]>litie8  of  eacli 
V  the  four  circles  met  for  the  prcliniinnry  discussion  of  parliamentary  qucallons. 

■  Formerly  Imt  incorrectly  CIs.Tibibca. 


No. 

Connly. 

County 

Town. 

Official  Name. 

Foreign  Eijulvilent.', 

It 

uagary  ani  Transshanta.                                   \ 

1 

Por.son? 

Pozsony' 

Prcssbiirg 

2 

Kyltra  1 

Nyitra  I 

Nentra    ^ 

3 

Ti-encs^n 

Trencsdn 

Trcncsln 

4 

«irva  ■ 

AlsiS-KuWn 

S 

Lipid 

Lipttf-Szent-MlKld" 

C 

TliuriSci 

Thur(icz.S2ent-M4.  >on 

7 

/iSlyom 

Ceszterczebdnya 

Keaeohl 

8 

Bars 

Aranyosmardt 

D 

Uont 

Ipolyfilg 

10 

Kdcrrfx, 

Balassa-Gyamiat 

11 

Esztcrg   « 

Esztergom 

Gran 

12 

Komilroia 

Komdrom 

Komorn 

13 

Gyilr 

Gyiir       . 

Raab       ' 

14 

^loson 

Magyar-Ovir 

Ungilsch-Altenbofj 

15 

Sopr^O 

Sopron 

Ocdenburg        -t 

16 

V- 

Szomballiely 

Stein-am-Anger 

17 

Zit». 

Zala-Egcrszeg 

13 

Veszpr^m 

Veszpr«?m 

Veszprira 

19 

rch.<r 

SzekcsfchtSiviir 

Stuhlwcis8enbarf{t 

20 

Somogy 

Kaposvilr 

21 

Tolna 

Szegszdrd 

22 

Baranya 

Pl<C8 

FCnfklrchen 

23 

Wcs-liodrog 

Zombor 

24  { 

rest-Pills-SoU-Kl9-  ) 
Kun                       ( 

Budapest                   < 

Pest  or    Peslh    and 
Ofen  or  Buda  (prlot 
to  1873) 

25 

Csonjrrifd- 

Szeged 

Szegedln 

20. 

Jlbz-NaKy-Kun-        ( 
Szolnok                i 

Szolnok 

27 

Hevcs 

Eger    , 

Erlan 

23 

Borsod 

Miskolez 

29 

GomlirandKlsIlont 

Rima-Szombat 

Gross-Steffelsdorf 

30 

Szepes 

Lucse 

Leutscliaa 

31 

Toma 

Toma 

32 

AbaiiJ 

Kassa 

Kascban 

33 

Siiros 

Eperjea 

Eperie* 

34 

Zcmpl€n 

Siitoralja-UJliely 

35 

Ung 

Ungvdr 

36 

Beret, 

Beregszisz 

37 

.Mdramaros 

Szlget 

33 

UKOcsa 

Nagy-SzBllo-s 

39 

Szatmtfr 

Nagy-Kdrolv 

40 

SziMg/ 

Zilali 

41 

Bihar 

Nagy-V^rad 

GroaawardelB 

42 

Szabolcs 

Nylregyb^iza 

43 

Hajdii 

Debreczen 

SebrectlD 

44 

BdkiJs 

Gyula 

43 

Csunild 

Makd 

46 

Arad 

Arad 

47 

Toroiltifl 

Nagy-Bccskerek 

4S 

Temes 

Temesv^r 

49 

Krassd 

Lugos 

CO 

Szurdny 

KanlnsebCB 

61 

Ilunyad 

DiJva 

Dlcmrlcb 

62 

Msd-Fehtfr 

Nagy-Enyed 

63 

Torda. Aranyos 

Torda 

64 

Kolozs 

Kolozfiv^r 

Klanscnbnr* 

o5 

Szolnok-Doboka 

Dcds. 

66 

Bi-Hztercze-NasztSd 

Besztereze 

BIstiitx 

87 

Maros-Torda 

Maros-Vdsifrhely 

63 

Cslk 

Csik.Szereda 

69 

Udvarhely 

SzAely-Udvarhcly 

«l> 

KB-KtlkailO 

Erzsdbetvdi  os 

ElizabcthstadJ 

«1 

NaKy-KUkUlli( 

Segcsvdr 

Scha-sbarg 

62 

SzL'bcn 

Kagy-Szeben 

Hemmnustodt 

63 

Fogaras 

Fogaras 

A. 

64 

BraBS(J 

Brassd 

KroDBtadi 

6S 

llliiomsz& 

Scpsl-Szcnt-GyUrgy 

-1 

Flume   (town   and  > 
dbulcl)                 1 

Flume 

Croatia  and  Slavonia. 

67 

Flnmb 

Flume 

68 

ZigriCb 

ZdgriSb 

AgrilB 

69 

Varasd 

Varasd 

WaraadIO 

70 

Kbrijs 

KOros  ■■ 

Kreui 

71 

Belorilr 

Belovdr 

72 

Pozsega 

Pozsega 

73 

Verocze 

EszA 

Esscg 

74 

Szcn5m 

Vukovir 

Croali 

in-Slavonian  Frontier  D 

stricti. 

75 

Hltrovlcz 

Mitrovlcz 

76 

Vlnkovczo 

VInkovcze 

77 

Gradi3ka 

U).Gradl,ka 

NcoGradlaka 

78 

Pctiinja 

Pctiinja 

79 

Ogiilln 

OguUn 

80 

Goazples 

Goszpics 

Tho  population  of  Hungary  comprises  a  great  variety  of  races', 
difl"cring  ui  language  and  religion,  although  united  under  one 
common  sovereignty.  At  the  census  of  1870  the  whc'iC  populafinn, 
civil  and  military  (exclusive  pf  children  under  the  age  of  six), 
amounted  to  15,509,455,  while  the  total  civil  population  was 
15,417,327;  of  these  7,653,560  were  males  and  7,763,767  females, 
the  ages  of  185  males  aud  196  females  being  given  as  ovc."  100 
years. 

On  the  occasion  of  the  new  political  divisions  that  took  pKico  in 
1873,  a  fresh  census  was  tnkeh  of  Croatia  and  Slavonia  and  thp 
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llilitary  f  ruulicr.  Tins  ncccunts  for  a  sli^'lit  discrepancy  with  the 
above  number  of  the  civil  jjopulation  in  tho  total  of  the  following 
table  (from  Mil.  BaUagt  ana  Kiruly),  in  which  the  population  is 
arranged  acconling  to  tlio  ww  administrative  divisions  :  — 

-  Population. 

Hungary  Proper  and  Transylvania 13,681,245' 

Viuine  and  district 17,884 

Croatia  and  Slavonia  1,156,025 

llilitary  Frouticr 691,095 

15.426,249 
According  to  the  ilaijynr  Slalistik  ti  EvkOnyr  (Budapest,  1879), 
tlie  number  of  births  in  Hungary  Proper  and  Transylvania  during 
the  year  1876  was  623,819,  viz.,  320,470  boys  and  303,379  girls; 
of  these  23,060  boys  and  21,889  girls  were  illegitimate.  The 
number  of  deaths  in  that  year  was  478,684,  of  whom  250.698  were 
males  and  227,986  females.  Tlie  number  of  marriages  was  135,011. 
At  the  census  of  1870  there  were  in  the  whole  Hungarian  monarchy 
180  cities  aui  large  towns,  769  rural  towns,  16,376  villnges,  and 
2,450,213  houses.  Budapest,' the  capital,  contained  270,476  in- 
liabitants,  Szeged  70,179,  and  Szabadka  (Maria-Theresiopel)  56,323. 
Four  towns  contained  between  40,000  and  60,000  inhabitants,  S 
between  30,000  and  40,000,  and  21  between  20,000  and  30.000. 
Z.igi'.^b  (Agram),  the  capital  of  Croatia  and  Slavonia,  hod  19,857 
inhabitants. 

4Uc«9.  As  regards  nationality  the  Magyar  or  pure  Hungarian  race  is  the 
most  numerously  represented  in  the  kingdom,  amounting,  accord- 
ing to  Or  Konek  (see  Sohwicker,  Statistik  des  Kbnigreicfus  Uvgarn, 
1877\  to  6,170,612,  or  40  per  cent,  of  tho  whole  civil  population. 
Tho  Magyar  clement  is  chiefly  confined  to  Hungary  Proper  and 
Transylvania,  only  about  16,000  Magyars  residing  in  Croatia  and 
Slavonia.  The  German  population  amounts  to  1,898,202  (123  per 
cent.),  for  tho  most  part  settled  in  tho  western  and  north-western 
counties  of  Hungary  Proper,  bordering  on  Austria,  also  in  tho 
county  of  Szepes  in  the  north,  in  the  former  Banat,  and  in  tho 
Saxon  counties  of  Transylvania.  Tho  Roumanians,  estimated  at 
2,608,120  (10'9  per  cent),  aro  mostly  resident  in  Transylvania  and,' 
the  counties  immediately  abutting  on  -t.  The  Slovaks  amount  to 
1,835,334  (11-9  percent.),  and  the  Ruthens  to  469.420  (3  per  cent.),, 
the  former  chiefly  located  in  the  north  and  north-we.et  and  the 
latter  in  the  north-east  of  Hungary  Proper.  The  aggregate  num-^, 
ber  of  Croats  and  Serbs  is  2,380,985  (15'5  per  cent.),  chiefly  con- 
fined to  Croatia  and  Slavonia  and  tho  Military  Frontier,  where  they 
form  97  per  cent  of  the  population,  to  the  former  Servi.m-Bdnat,'* 
and  tho  southern  counties  of  Hungary  Proper.  The  other  nation- 
alities, comprising  Armenians,  Greeks,  Bulgarians,  Maccdo-AVal- 
laehians,  Aloanians,  French,  and  Italians,  are  not  largely  repre- 
'^ntcd,  their  total  number  being  estimated  at  only  48,654  (about 
0'3  per  cent);  tho  Italians  are,  however,  to  bo  met  with  in  con- 
'sidciable  numbers  at  Fiume  and  in  its  vicinity.  In  tho  above 
statistics  the  Jews  scattered  over  the  country,  and  amounting  alto- 
tjether  to  rather  more  than  half  a  million,  have  been  reckoned  with 
thi  various  nationalities  where  they  happen  to  bo  settled.'  The 
Gipsies,  classed  partly  as  Jlagyars  partly  as  Roumanians,  and 
roughly  estimated  at  145,000,  have  their,  colonics  iu  various  parts 
of  the  monorchy,  but  more  particularly  in  Transylvania,  and  iu  the 
county  of  Gombr  in  Hungary  Proper.  On  tho  whola  tho  M.igyor 
element  may  be  said  to  prodomiuato  in  27  of  tho  65  (new)  counties 
appertaining  to  tho  motner  country,  the  German  or  Magyar-German 
in  6,  tho  Roumanian  in  13,  the  Slovakian  in  9,  the  Servian  in  1,' 
and  the  Ruthenian  in  3.  In  6  counties  of  Hungary  Proper  no  one 
'  special  nationality  can  bo  said  to  have  tho  absolute. majority. 

(ellgion.      The  total  number  of  the  various  confessions  for  the  whole  popu- 
lation (civil  and  military)  has  been  computed  thus : — 

Roman  Catholics /,668,658 

Greek  Catholics 1,599,628 

Armenian  Catholic: 5,133 

Greek  (Eastern)  Charch "^.SSg.Sig 

Armenians  646 

Lutherans.,.-. 1,113,508 

Calvinists '. , 2,031,243 


Unitarians 
OtfaerChristian  sects  , 

Jews  

Other  non-Christians  , 


64,822 

2,733 

663,641 

224 


'15,609,455 
The  Roman  Catholics  are  in  OTerwhelminR  majority  in  32  coun- 
ties, the  adherents  of  the  Greek  (Eastern)  Church  in  11,  the  Greek 
Catholics  in  10,  and  tho  Luthcrons  in  6.  Further  tho  Greek 
Orientalists  have  a  majority  in  6  counties,  the  Calvinists  in  6,  the 
Roman  Catholics  in  4,  the  Lutherans  in  2,  and  the  Greek  Catholics  in 


»  The  civil  population  of  Ilungnry  Proper  and  TranayWanla  at  the  end  of  1876 
ras  13.070.524. 
'  '  lo  1876  the  population  of  BudApest,  Including  mllltArr,  was  809.206. 

••  Cf.  Dr  Jot.  Bcrgl,  Oachichf  <Ur  uii;<ir<9cAm  JutUn,  Leip-lr,  1879. 


1  county.  The  Roman  Catholic  Church  has  4  archbishops:  E.-,2ter- 
gom  fGranl.  Kalocsa,  Eger  (Erlau),  and  Zdgrab  (Agranil,  aud  17 
real  diocesan  bishops;  to  the  latter  must  be  added,  "jioreovcr,  tho 
chief  abbot  of  Pannonhalma,  who  likewise  enjoya  episcopal  rights. 
The  primate  b  tho  archbishop  of  Esztergom,  who  also  bears  tho 
title  of  prince,  and  whose  siieeial  privilege  it  is  to  crown  the  sove- 
reigns of  Hungary.  The  Greek  Catholic  Church,  which  is  in  con- 
nexion with  the  Romish  communion,  owns  besides  the  archbishop 
of  Esztergom  the  archbishop  of  Gyulafeliervar  (Carlsburg),  or  rather 
BaUifalva  (i.e.,  "  Blasiusville  ").  and  6  bishops.  The  Armenian 
Catholic  Church  is  partly  under  tho  jurisdiction  of  the  Roman 
Catholic  bishop  of  Transylvania,  aud  partly  uuder  that  of  tho 
Roman  Catholic  archbishop  of  Kalocsa.  The  Greek  (Eastern) 
Church  in  Hungary  is  subject  to  tho  authority  of  tho  metroimlitan  of 
Carlowitz  and  the  archbishop  of  Nagyszcben  (Hermaiinstadt);  under 
the  former  are  the  bishops  of  Bacs.  Buda,  Temesvar,  Versccz.  and 
Pakrdcz,  and  under  the  latter  the  bishops  of  Arad  and  Kor.-insebes. 
The  two  great  Protestant  communities  are  divided  into  ecclesiastical 
districts,  five  for  each;  the  heads  of  these  districts  bear  the  title  of 
superintendents.  The  Unitarians,  chiefly  resident  in  Transylvania, 
are  under  tho  authority  of  a  bishop,  whose  see  ia  Klausenburg. 
The  Jewish  communities  are  comprised  in  ecclesiastical  districts, 
the  head  direction  being  at  Budapest.  At  tho  commencement  of 
1870  there  were  19,858  clerics  of  various  creeds  iu  Hunga^. 

Since  the  year  1867  great  improvements  have  been  effected  in  Educ 
the  educational  system  of  Hungary,  especially  in  Hungary  Proper  tioo. 
and  Transylvania.     Before  that  year  public  instruction  was  in  tho 
hands  of  the  ecclesiastics  of  the  various  confessions,  and  the  public 
schools  had  in  consequence  more  or  less  of  a  denominational  char- 
acter.      Ono  of  tho  first  cares  of  .the  new  responsible  ministry  of 

1867  was  to  provide  for  the  education  of  all  children  not  attending 
the  then  existing  scholastic  establishments,  by  the  introduction  of 
supplementary  non-denominational  schools.     By  a  law  passed  in 

1868  the  Governmwit  made  it  compulsory  on  children  of  both  sexes 
between  tho  ages  of  6  and  12  to  attend  school,  and  it  moreover  ro- 
rjuired  that  children  from  12  to  15  should  attend  tho  "repetition 
schools."  Tho  educational  system  of  Croatia  and  Slavonia  is  auto- 
nomous, being  under  the  independent  direction  of  tho  Croatian-, 
Slavonian  provincial  government 

The  various  educational  establishments  may  bo  divided  into  four 
■  classes  -.—common,  middle,  high,  and  special  schools  In  1877 
Hungary  Proper  and  Transylvania  had  15,486  belonging  to  the  first- 
mentioned  class;  of  these  13,755  were  private  or  denominational, 
and  1731  communal  and  state  schools.  These  figures  show  a  total 
incicaso  of  2341  since  tho  year  1865, 'Whcn  the  number  was  only 
13.145.  It  is  estimated  that  at  tho  end  of  1877  there  was  ono  schoel 
for  every  870  inhabitants.  In  that  year  tho  Tiumbcr  of  children 
between  the  ages  of  six  and  fifteen  who  camo  under  tho  education 
act  amounted  to  2,127,950,  and  of  these  l,559,«i6  or  73  per  cent 
attended  ;  whereas  in  1869  tho  percentage  of  day  scholars  barely 
reached  48,  showing  an  increase  of  25  per  cent,  in  the  cuuise  of 
eight  years.  In  1874  there  was  already  an  attcndonce  of  1,497,144, 
or  nearly  70  per  cent.  Tho  number  of  children  who  attended  school 
in  Croatia  and  Slavonia,  with  tho  Military  Frontier,  at  that  date  was 
73,635,  making  a  geueral  total  for  tho  whole  of  Hungary  for  tho 
year  1874  of  1,570,779.  On  account  of  the  variety  of  languages 
and  races  prevailing  in  many  parts  of  Hungary,  tho  education  in 
numerous  schools  has  to  bo  conducted  iu  two,  and  in  several 
instances  even  in  three  languages.  Out  of  16,486  schools*  in 
Hungary  Proper  and  Transylvania  in  1877  Hungarian  was  used  in 
7024,  German  in  1141,  Roumanian  in  2773,  Slovakian  in  1901, 
Servian  in  259,  Croatian  in  70,  Rutheuian  in  491,  two  languages  io 
1692,  and  three  in  135.  Tho  aggregate  number  of  teachera  in  tho 
above  schools  was  20,717. 

The  middle  schools  consist  of  the  gymnasia,  real-schools,  anil 
similar  institutions.  In  1874  there  were  in  Hungary  Proper  and 
Transylvania  146  gymnasia,  with  1734  teachers  ana  26,273  pupils; 
iu  1877  the  gymnasia  had  increased  to  149,  tho  teachera  to  1814, 
and  tho  pupils  to  31,455.  In  1874  there  were  32  real-schools,  with 
387  tcacners  and  7743  pupils  ;  iu  1877  there  were  26-*  such  school*, 
with  383  teachers  and  6647  pupils.  The  above  results  add^ 
together  give  an  oggregate,  for  the  year  1877,  of  176  schools^  S193I 
teachers,  and  38,102  pupils.  TrVith  the  omission  of  a  few  of  a 
specially  sectarian,  technical,  or  private  character,  the  total  numboi 
of  middle  schools  at  that  time  in  the  whole  Hungarian  monarchy 
(including  Croatia  and  Slavonia  and  the  Military  Frontier)  was,  as 
nearly  as  can  bo  computed,  about  206,  with  some  2450  teachers,  and 
42,000  pupils.  In  the  mother  country  there  were  also  61  training 
seminaries'  for  masters  (2853  scholars),  and  14  for  mistresses  (1138 
scholars);  of  these  65  establishments,  16  of  the  former  and  6  of  the 
latter  kind  were  state,  and  the  remaining  43  confessional,  viz.,  2(1 
Roman  Catholic,  3  Greek  F.astcrn  Church,  4  Lutheran,  9  Calvinist, 

<  Of  the  chndren  »ho  left  thcw  »chool«  In  1877.  tho  porccnlage  of  those  irh« 
could  both  rcod  «nd  write  waj  85,  of  thoto  who  could  only  loud  Ifi. 

'  Thcio  enures  refer  to  upper  and  lower  rcal-«chooIi  fairly  eomplete  In  their 
formation.    Tho  total   number  of  realtchooli,  perfect  and  Imperfect,  In  th* 
mother  oonnlry.  Including  olw  Floma,  waa  3«  (vli.,  24  upper  and  U  loverX 
—  •  Chiefly  for  the  lower  or  common  acliool  teachcrai 
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Iind  1  Jewisli.    The  number  of  commercial  schools  was  24,  with  129 

piasters  and  1114  nupils. 

The  hifjh  schools  comprise  the  universities  of  Budapest,  Kolozsvar 
(Klausenburg),  and  Zagrab  (Agiani),  tlio  Joseph-Polytechnic,  the 
theological  institutes,  the  law  academies,  &e.  Tlio-  fSudapest  uni- 
versity (founded  at  Tyrniru  in  1635)  has  four  faculties, — theology. 
Jurisprudence,  niodiciue,  and  philosophy.  In  the  year  1877  the 
number  of  professors  nuiounted  to  166,  and  that  of  students  to 
2929  (in  1878  to  180  and  3117  resiwctively).  The  university  of 
Kolozsvar  was  founded  in  1872,  and  is  similar  in  its  organization  to 
that  of  Budapest,  excepting  that  it  has  a  faculty  for  mathematics 
and  natural  science,  but  none  for  theology.  The  number  of  pro- 
fessors in  1877  was  64,  and  that  of  students  391.  Zagiab  university 
was  founded  in  1869,  but  was  not  in  active  operation  till  1874,  and 
was  even  then  incomplete  in  its  formation.  It  has  three  faculties, — 
jurisprudence,  theology,  and  philosophy.  The  Joseph-Polytechnic, 
ranlciug  as  a  high  school  at  Budapest  since  1871,  had  in  1877  as  many 
as  56  professors  with  800  students.  The  number  of  theological  insti- 
tutions in  Hungary  Proper  and  Transylvania  at  that  date  was  45,' 
with  284  professors  and  1534  novices  ;  25  of  these  institutions  were 
Uoman  Catholic,  4  Greek  Catholic,  3  Greek  Eastern  Church,  7 
Lutheran,  6  Calvinistic,  and  1  Unitarian.  There  were,  moreover,  12 
lawacademies,  with  115  professors  and  1067  students.  Tn  1878  there 
■were  125  professors  and  1043  pupils.  In  Croatia  and  Slavonia  there 
■Were  5  theological  institutes  (4  Roman  Catholic  and  1  Greek  Eastern 
Church),  with  about  30  professors  and  some  20O  students.  The 
apecial  schools  are  for  particular  branches  of  science  and  art. 
Among  these  are  the  scliool  of  design  at  Budapest ;  the  music 
academy  (founded  1875) ;  several  establishments  for  teaching 
mining,  at  Selmecz  (Schemnitz),  Nagyag,  Felsii-Bdnya ;  farming 
and  agriculture,  atMagyar-Ovar  (Altenburg),  Keszthely,  Kolozsvar, 
Debreczen  ;  and  the  management  of  forests,  at  Selmecz  ;  also  in- 
stitutes for  the  blind,  deaf,  and  dumb,  and  for  lunatics  at  Vacz 
(Waitzen),  Budapest,  and  Pozsony  ;  and  schools  for  veterinary 
surgery,  obstetrics,  &c.  ^  There  are,  moreover,  military  seminaries 
pt Budapest,  Kassa(KaschaH),Diva,  Koszcg  (Giins),  Fehertemplom, 
end  Zigrdb,  and  a  naval  school  at  Fiume . 

The  Hungarian  academy  of  sciences  is  the  supreme  representative 
of  the  national  culture.  First  constituted  with  royal  sanction  in 
1830,  the  academy  in  1879  consisted  of  321  (224  home  and  97 
foreign)  members,  arranged  in  3  classes.  Next  follow  the  Kisfaludy 
(comprising  in  1879  only  60  home  and  15  foreign  members)  and 
Pctbti  societies  of  Budapest,  the  royal  meteorological  institute,  and 
the  medical  and  physical  (natural  science),  historical,  archseological, 
geological,  geographical  (founded  1872),  and  philological  (1875) 
societies.  To  these  must  be  added  the  Roman  Catholic  "St  Stephen's 
union,"  tho  "Protestant  union,"  the  Zagi-ab  "South  Slavonian 
Academy"  (founded  1861),  and  the  various  Transylvanian  and 
provincial  learned  societies. 
Ipdon-  As  the  industrial  products  anu  commerce  of  Hungary  have  been 
Oies.  already  described  in  the  article  Auktria  (vol.  iii.  p.  119-121),  we 
need  only  add  hero  a  few  remarks  as  to  the  chief  localities  of  certain 
trades  and  manufactures. 
UaGu-  Tho  principal  machine  factories,  foundries,  boll  and  type  works,  and 
Cii-'tures.  works  for  iron  and  other  metallic  wares  are  at  Pest,  Buda,  Temesvar, 
Eesicza,  Di6sgyor,  and  Sopron  (Oedenburg).  Boat-building  is  carried 
on  at  tho  chief  towns  on  the  great  rivers,  especially  at  Szeged,  Arad, 
Buda,  Komdrom(Komorn),  andGybr  (Raab);  steam-vessels  are  con- 
structed at  Buda  and  Fiume.  The  glass  mauufacture,  mostly  carried 
on  in  the  hilly  districts,  is  not  yet  fully  developed,  and  the  articles  arc 
of  an  inferior  quality.  The  best  manufactories  of  stonjware  and 
earthenware  are  those  of  Csakvar,  Pecs  (Fiiufkirchen),  Rimaszombat, 
Murany,  Papa,  K(3szeg(Gans),  Igl(5,  Kormoczbanya,  Zagrab,  and  Kra- 
pina ;  of  porcelain  the  most  important  is  that  of  Herend.  Debrcczen, 
Papa,  Selmeczbanya,  and  Szigetvdr  are  famed  for  their  clay  pipes. 
The  preparation  of  chemical  stuffs  is  carried  on  chiefly  at  Pest, 
Nagyszombat(Tyrnau),  Pozsony  (Pres3burg),Nagy  szcben(Hennanu- 
stadt),  and  Ujmoldova  ;  whilst  Uebreczen  and  Szeged  are  noted  for 
their  soap  and  candles.  Oil  factories  are  numerous,  especially  in 
Hungary  Proper  and  Transylvania;  the  chief  oil  mills  and  refining 
houses  are  at  Pest,  Kew  Pest,  Rdkospalota,  Szekcsfchervar  (Stuhl- 
weissenburg),  Gybr,  Pozsony,  Kassa  (Kaschau),  Temesvar,  Brasso, 
(Kronstadt),  and  Cservenka,  which  last  has  forty  mills.  The  manu- 
facture of  silk  stuffs  is  still  undeveloped,  but  there  are  spinneries  at 
Nagyczenk,  Hidja,  Sopron,  and  Feltorony,  also  in  the  Banat.  and  in 
various  parts  of  Transylvania  and  of  the  Frontier  districts.  Flax  is 
mostly  homespun,  and  confined  to  the  commoner  kinds  of  linen. 
There  are  factories  for  woollen  yarn  at  Brass6,  Nagyszcbcn,  and 
Curano,  arid  for  woollen  stufl's  at  Losoncz  and  Szako'cza.  Coarse 
cloth  is  made  in  many  parts  of  the  kingdom.  Leather  is  prepared 
at  Kassa,  Pozsony,  Kozsnyo  (Rosenau),  Kormend,  Temesvar,  Kes- 
Burk,  ami  Budapest.  Paper  is  made  at  DiiSsgyor,  Nezsider  (Neu- 
siedl),  Hermanecz,  S^labos,  and  Fiume.  Breweries  are  chiefly  to 
bo  found  in  the  neighbourhood  of  the  lar^e  towns,  which  contain  a 
mixed  population,  as  the  Magyars  are  drinkers  of  wine  and  spirits 

*  To  the  above  mast  be  now  added  the  "  Rabblnerschnle,"  opened  October  4. 
IS77,  and  nninbcrlng  (in  187S-79)  31  paplls. 


ralhcr  than  of  Leer  ;  the  breweries  of  Kbb.inya  near  Pest  are  tho 
most  extensive.  Tlio  taste  for  beer  is  said  to  be  increasing,  although 
tho  total  number  of  breweries  in  Hungary  has  since  1860  beet 
steadily  falling,  and  many  of  the  smaller  establishments  no  longe> 
exist,  or  have  been  absorbed.  A  considerable  iiuautity  of  beer  is. 
moreover,  imported  from  Bohemia  and  the  neighbourhood  of  Vienna, 
The  lai'gcst  sugar-works  are  those  of  Suriiny,  Moson  (Wieselburg). 
Szent-MikliSs,  and  Edelcny.  The  most  important  tobacco  factories 
are  those  of  Pest,  Kassa,  Debrcczen,  and  Fiume. 

As  regards  the  number  of  factories  exact  data  are  not  forthcominff 
It  appears,  however,  that  in  1874  there  were  in  the  whole  kingdom 
altogether  82,570  spirit  distilleries,  of  which  991  were  substantial 
factories  and  81,579  rural  stills.  The  breweries  in  activity  at  that 
date  amounted  to  247,  of  which  211  were  in  tho  mother  country,  and 
36  in  Croatia  and  Slavonia.  There  were,  besides,  20  sugar  re- 
fineries, and  about  30,000  Hour-mills  of  various  descriptions,  of 
which  nearly  25,000  were  in  Hungary  Proper  and  Transylvania. 
In  fact  the  preparation  of  tlour,  which  is,  moreover,  largely 
exported  to  Germany  and  Switzerland,  is  one  of  the  most  im- 
portant industries  of  Hungary. 

According  to  a  report  of  M.  do  Hicronimy,  under  secretary  of 
state  in  tho  Hungarian  ministry  of  public  works,  the  length  of 
Hungarian  railways  in  operation  in  the  year  1867  was  only  1376 
English  miles.  Tho  length  of  railways  constructed  from  that  date 
to  the  year  1876  amounted  to  2675  miles,  and  tJius  at  the  beginning 
of  1877  there  were  4050  miles  of  railway  in  operation  in  Hungary. 
P.y  the  early  part  of  1879  the  total  length  was  about  7000  kilometres 
or  4400  miles.  There  are  also  some  18,000  miles  of  highways  (good 
ana  bad),  and  more  than  2500  miles  of  navigable  river  and  canal 
communication.  Tho  imports  (including  those  from  Austria)  may 
beroughly  estimated  at  £45,00O,0O0,and  the  exports  at  £35,000,000. 
There  is  also  a  considerable  transit  trade  carried  on  between  Austria 
and  the  western  states  and  the  regions  of  the  lower  Danube, 
estimated  at  £8,500,000  yearly.  The  number  of  freighted  vessels 
that  arrived  at  the  ports  of  the  Hungarian  Littoralo  in  1876  was 
3524,  tho  number  that  left  3362  ;  of  the  former  909,  and  of  the 
latter  926  were  steamers. 

Besides  the  several  branches  of  the  "Austrian-Hungarian  Bank"  Bank* 
at  Budapest,  Kassa  (Kaschau),  Debreczen,  and  Temesvar,  Hungary 
possAsea  about  120  industrial,  commercial,  and  credit  banks.  There 
are,  moreover,  12  chambers  of  commerce  and  industry  at  Budapest, 
Pozsony  (Pressburg),  Kassa,  Sopron  (Oedenburg),  Debreczen,  Temes- 
var, Ar.ad,  Kolozsvar  (Klausenburg),  Brasso  (Kronstadt^,  Fiume, 
Zagrab  (Agram),  and  Eszek.  The  number  of  savings  banks  is  about 
310  ;  of  otlier  associations,  such  as  loan  societies,  popular,  mutual, 
and  alliance  banks,  &c.,  the  aggregate  is  over  200.  In  tlie  year  post- 
1876  the  number  of  post-ofEce  orders  issued  amounted  to  1,832,757.  ofiiw 
The  total  number  of  telegraphic  messages  sent,  received,  or  trans- 
milted  was  6,462,335.  The  aggregate  of  postal  missives  was 
112,851,516;  of  these  46,617,106  were  prejiaid  and  1,452,233  not 
prepaid  letters  ;  4,581,027  were  registered,  and  13,954,354  official 
letters;  9,016,232  were  post-cards;  28,876,062  were  articles  per 
newspaper,  1,364,490  per  pattern,  and  6,990,012  per  book  ]ost. 

The  form  of  govermnent  in  Hungary  is  that  of  a  constitutional 
monarchy.  The  sovereign  power  is  at  present  vested  in  the  house  of 
Hapsburg-Iftrraino,  whose  descendants  succeed  by  right  of  primo- 
geniture in  the  male  line.  By  virtue  of  the  Pragmatic  Sanction, 
females  may  also  reign  in  the  event  of  there  being  no  male  successor. 
Tho  king  is  the  guardian  of  tho  laws,  and  the  nead  of  the  army  and 
of  the  executive.  His  power  is  limited  by  parliament,  which  con- 
sists of  an  upper  and  a  lower  house,  and  must  be  summoned  yearly 
and  elected  tiiennially.  The  upper  house  comprises  407  membere, 
viz.,  3  princes  of  the  reigning  house,  31  Roman  and  Greek  Catliolic 

S relates,  11  standard-bearers,  67  lord-lieutenants  of  counties,  3 
ukcs,  219  counts,  81  barons,  and  2  deputies  for  Croatia  and 
Slavonia.  Tho  lower  house,  elected  by  the  eligible  lax-payers, 
consists  of  446  members,  of  whom  403  represent  Hungary  Proper 
and  Transylvania  (including  also  Fiume),  and  43  Croatia  and 
Slavonia  and  tho  Military  Frontier.  The  language  used  in  tho 
house  is  the  Ji  'gyar,  but  the  representatives  of  Croatia  and  Slavonia 
may  uso  their  tuitive  language.  The  executive  is  vested  in  a  presi- 
dent of  the  cabinet  and  the  following  ministries  :— court;  finance; 
interior;  religion  and  education;  justice;  public  works;  agriculture,  • 
industry,  and  commerce;  honvid  (home-defence);  and  a  ministry 
for  Croatia  and  Slavonia.  For  matters  relating  to  its  sjiccial  pro- 
vincial administration,  Croatia  and  Slavonia  has  at  Zagrab  (Agram) 
its  own  government,  at  tho  liead  of  which  is  the  ban,  who  is  nomi- 
nated by  the  king.  The  departments  are  three, — interior  and 
finance,  religion  and  education,  and  justice.  (For  the  relations 
of  tho  kingdom  of  Hungary  to  the  joint  Austrian-Hungarian 
monarchy,  and  for  the  delegations,  comparative  revenue  and  ex- 
penditure, joint  army,  &c. ,  see  AusTliiA,  vol.  iii.  pp.  122,  123.) 

The  judicial  power  is  independent  of  the  administrative,  the  func- 
tions of  the  minister  of  justice  being  to  see  that  the  laws  are 
properly  applied.  The  supreme  courts  of  justice,  as  also  those  of 
second  instance  for  Hungary  Proper  and  Transylvania  and  Fiume, 
are  at  Budapest.   There  is  also  a  occondary  court  of  appeal  at  Maros- 
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Vi'uilrlicly  in  Transylraiim.  Tlic  nunibor  of  roynl  courts  of  justico 
ill  tilt"  iiiotlier  country  (incliiiUng  also  fiume)  in  1^77  >vn3  CO, 
nnJ  there  were  37i  circuit  courts.  '  Of  llic  23,f>33  criminals  con- 
il.nineil  in  1877,  13.237  or  57-47  pfr  cent,  wero  completely 
illiterate,  1193  or  518  per  cent,  were  able  to  re.ict,  S3U  or  3010 
per  cent.  couM  both  read  nnJ  write,  and  2SDor  r25  jwr  cent,  were 
pcrspns  of  siiperior  eiluciition.  As  to  tho  punishments  awarded.  34 
(loraona  wcro  co'iJemneiJ  to  death  (of  whom  only  3  were  executed i, 
13  wcru  sentenced  to  prison  with  hard  labour  for  life,  124  to  from 
10  to  20  years'  iinpri>oiiment,  272  to  from  5  to  10  years,  3537  to 
from  1  to  6  years,  and  19,053  to  less  than  a  year's  imprisonment. 

As  regards  the  fuiniuiiil  posiliou  of  tho  kingdom,  owing  to  the 
vr.st  sums  spcjit  on  stato  railways,  tho  Fiume  harbour  works,  and 
<  Iher  large  undertakings,  the  annual  deficit  rapidly  inere.ased  until 
1S74.  but  from  that  dato  until  1878  it  fell  from  about  83  to  21 
million  llorins,  the  budget  for  tho  latter  year  giving  a  revenue  of 
21P.84C,01G  and  an  cipendiluro  of  240,yc7,435  llorins. 

'i'he  national  colours  are  red,  white,  and  green.  Tho  only  onler 
U  that  of  St  Stephen. 


^^ 


Crown  and  Anns  of  the  Realm  of  St  Stephen. 

Ttto  ■hicid  fttniati,!!  four  qnartcra : — 1.  nzinc,  llircc  Icopardn'  heads  cron-ned, 
or,  for  Dafiimtiit ;  i,  cluiiuy,  ni^cnt  ai»,l  pules,  for  Croatia  ;  3.  r.zure,  rn  a  foss 
uitvjr  ((ules,  t'utisr«l  nrf;ciit,  u  iii.-irtcn  coiin-iiit  proper,  In  chief  un  cstollc  of  six 
points  or  (.Mai's),  f'tr  tHaroniu:  4,  couptf:  ttiu  cltlef  ozurc,  a  <lcnil-efle1e  lasiiiint 
fjlblc  i^ltitntjartan  mitloit).  In  rlilef  fa  sun  or.  nnil]  moon  nrcent  {Siekln-  na'ioii) ; 
the  bnso  or,  seven  towers  (SieltcnljUrijcn)  ciiibAtlled  four  nnd  three  pulc%  over  nil 
a  fesso  gules,  for  Ti'iiti^i/frariiii.  In  base  cnti^,  a  doublc-hcuded  cuplc  rtslii;^ 
contoHn^,  for /"I'liwA  tin  an  ocutclicon  of  pn-l<-ncc.  b;irry  of  elplir,  arpcnt  and 
gtiles,Iinpi(lln;;,  ftulcH.on  ntriploiiiuiint  vert,  out  of  n  croiui  or,  a  potrlarchni  cross 
urgent,  for  Jttiiujari/  I'roper ;  tho  bars  arcciil  rcprcscjillni:  cmbtcmntlcnlly  tho 
Dtinube,  Thcls.H,  Uin\e,  and  Save ;  the  triple  mount,  llto  Tdtia.  ratra,  and  Mitira. 
The  whole  Is  sunnountcd  In  chief  bv  the  Ilun(;arlnn  crown,  with  two  pcnll  or 
unRcl  supporters.  The  lower  part  of  tho  crown  Is  a  ciidct  liihild  with  jewels  and 
cnamcllu'd  iwrtialts,  atid  helKhtcued  in  the  cuitic  byaficureof  Christ  In  majesty 
forming  the  middle  portion  of  tho  arch  or  upper  part  of  the  crown,  wlilfhjs  sur. 
inoitntetl  by  a  slanting  cross. 

DittNofjrait'iical  Soiirfci. — K.  Dalhlill  and  P.  Klrnly,  A  ifayirar  Btrottafom 
tfinisa  (Itudapcst,  lM77-7(*).  compiled  with  special  reference  to  the  new  county 
divisions  of  1876;  ilaijyar  SlaliHUai  Ettintjc:  St-ilhlitrhrt  Ja/nl/ur/i.lHTi-V 
(Budapest.  1375-7:1).  issued  by  the  Hungarian  Royal  Statistl<-al  llureuu;  K.Kilctl 
nnd  L  Uedlhy,  Afn'jvarorftdy  S'alistikiija:  Slatittitine  tU  ta  llonrjrif,  published 
In  Ifnngailan  and  French,  for  tho  International  Congi-ess  nt  liudUI>c^t,  in  187f,: 
5.  Kiin.k,  Maijunr  Birodafom  ilatisiltiin  ir'tiiuiiyrt!  (Itudspcst,  1«7j):  J.  II. 
Bchwlckcr,  Slatiltii  (let  Ki'txitjvtiehei  Vmjarn  t.Stnttgart.  1**77) ;  J*,  llnnfaivy, 
LlUraritcfte  Bcrirhle  out  i'lfjartt  (Uudapcst,  lS77-7y,  vol.  Jii.);  add  K.  Kelcti, 
Uarank  e'i  nepe  (Test,  1871  and  1373).  nnd  Crb'fiicht  dfr  fkfutkeruwj  del  Siaatt- 
gcbietet  dir  ungariicKcn  Krone  (Pest,.  1S7I).  A  gootl  native  map  for  Uie  new 
iidminlstratlvefllvi.tlonsof  187e>stli'»t  of  J.  Ildtsek.  \  Marjpar  koruim  onzdoniunk 
..Jdtigatyafdsl  beoizldta  (Undapcst,  1877).  For  tho  pliy>ic.il  features  the  Cibe-r- 
tlrhlt-Knile  ron  OtittmtchUiii/ani  (1 :2, 000,0001  of  A.  ttclnli  iU"cr(Vleiinn.  l'<7y) 
leaves  llttio  to  bo  desired,  for  bibliography  of  gcogniphical  nnd  »i!itistieal 
wurlis  and  nia|a  publUInd  previous  to  1371,  sec  V.  Crassauer,  Landetkindt  ton 
Oulerrtich-Vngri-H  (Vlcana,  lS7i). 

II.    HiSTORV. 

Tho  soutU-western  portion  of  Uuiigary,  as  formed  by  tho 
Danube,  belonged  to  the  Eoman  province  of  Pannonia ; 
tho  south-eastern  portion,  ns  formed  by  tho  Theiss  (Ptol. 
iii.  8,  §  4),  to  that  of  Dacia;  the  tract  of  country  lying 
between  these  two  rivers  was  inhabited  by  the  Jazygcs. 
As  early  its  274  a.d.  Dacia  was  abandoned  by  tho  Romans 
to  the  Goths.  In  376  the  Huns  crossed  tho  Don,  and, 
having  overrun  tho  intervening  country,  about  3S0  estab- 
lished themselves  in  Pannonia,  where  under  Attila  their 
power  was  so  vastly  extended  that  in  432  the  authority 
of  the  Romans  entirely  ceased.  After  tho  death  of  Attila 
(453)  the  greater  part  of  the  country  fell  into  the  hands  of 
the  Ostrogoths  and  GepiiL-c.  These  yielded  in  their  turn 
to  the  )..ongobardi,  who  in  526-548  gained  possession  of 
tho  whole  of  Panuouia     \Yhen  the  latter  removed  to  Italy 


in  5CS,  the  Aviira  entered,  but  llicy  were  reduced  to  subjco- 
tiun  by  Charlemagne  in  7'J I  -796. 

The  history  of  Hungary  reully  bsgiiis  with  tlio  nppearanco 
of  the  Magyars  in  Europe  about  the  year  Sni.  It  is 
generally  admitted  that  they  were  a  branch  of  the  Turanian 
stock,  and  descendants  of  the  ancient  Scythians ;  ccrtaiu 
affinities  of  hnguago  show  them  to  be  related  to  the  Lapiis, 
Ksths,  and  Finns.  They  are  believed  to  have  wandered 
from  the  Ural  mountains  to  the  region  of  the  middle  Volga, 
and  thence  to  have  migrated  westward  over  tlit  Dnieper  and 
the  Bug.  At  the  time  of  their  crus.<iing  the  Carpathians 
about  889,  under  tho  lead  of  Almos,  they  were  divided  into 
seven  tribes,  united  by  a  compact  which  guaranteed  justice 
and  equality  among  their  members.  At  tho  death  of  Almos 
in  889,  the  chiefs  of  the  tribes  elected  his  son  Arpdd  suc- 
ccs.sor.  His  followers  overran  tho  whole  of  Hungary  and 
Trans3'lvania,  extending  their  conquests  beyond  the  ancient 
province  of  Pannonia.  From  (ho  time  of  tho  conquest  to 
tho  year  1000,  Hungary  was  ruled  by  dukes,  tho  regal  titlo 
being  first  assumed  by  Vaik  (Stephen).  The  following 
table  gives  the  dates  of  accession  of  the  Arpdd  dynasty, 
which  ruled  over  Hungary  for  upwards  of  four  centuries  : — 

LadiJaus  I.,  the  Saint...';  1077 

Coloinan  the  Learned  1095 

Steiihcn  11 1114 

liila  II i.-'1131 


8S9 
907 
947 
972 

997 


Didcs. 

Aipad  tho  Coti^i'teror 

ZoUiin   

Taksony  I  ;    .... 

Geyz.i 

Vnib-  I  afterwards  Stepheii 
1.) 

Stephen  I.,  the  S:iinl 1000 

IVter 1038 

Aba  Siitini 1041 

I'eter  (a^jaiii)  1044 

Andrew  I 1047 

Mai loci 

Solomon V IOCS 

Geyza  J 1074 


Ceyzu  II riHi 

stcj.hen  III :::r  iici 

Lndisluusll.  and  Stephen  \iii-n 

lV.^(usiirpcr3) (  "Jj'' 

Stephcti  III.  (.igaiii) 1162 

Win  111 1173 

Emetic :". 119G 

Ladislaus  III ! 1204 

Aiidixw  II ;..■...' 1205 

IVla  IV ;..'...:.• 1235 

Stephen  V '..;.*?f=t::...  127U 

l.adislaiis  IV. ..    .'^  ;! 1272 

Andrew  III.  ..;.  :...'. 1290 

The  following  ruled  from  tho  extinction  of  the  native 
dynasty  to  the  commencement  of  the  Hupsburg  period  : — 


Wenceslaus  (usurper) 1301 

Otho  (iisurner) 1305 

Charks  Eobcrt  (of  Aujoii)  1308 

Loni.s  I.,  the  (^rcat 1342 

Marin 1382 

Charles  II. ISSS 

.Maria  and  Si,';ismoiid  1386 

Albert  of  Auotiia 1437 

Elizabeth  1439 


lladislaus  1 1442 

John  Huiiyady  (Gubcr- 

iiator) 

Ladi-slaus  V.  (rosthuin- 

tis) 

JInttliias  lluiiyady  (Cur- 

vinus)  

Uhidislausll .'.  1490 

Louis  Ji 1518 


U4C 
1453 
U58 


Under  Zoltdn  and  Taksony  tho  Hungnrians  made  various 
expeditions  beyond  the  limits  of  their  own  country,  spread- 
ing terror  and  devastation  through  Europe.  They  wtro 
ultimately  cheeked,  however,  by  the  emperor  Henry  I.,  near 
Mcrscburg,  in  933,  and  afterwards  by  Otho  the  Great  at 
the  Lech  (955).  Theso  defeats  caused  the  Hungarians  to 
turn  their  attention  to  tho  consolidation  of  their  power 
within  their  own  territory.  Geyza,  who  succeeded  Taksony 
in  972,  married  a  Christian  princess,  and  also  furthered  tho 
introduction  of  Christianity  by  entrusting  the  education  of 
his  son  A'aik  to  Adalbert,  bishop  of  Prague.  On  succeeaiog 
his  father,  Vaik  applied  for  and  received  tho  title  of 
"apo.stolic  king"  from  the  hands  of  Poj.e  Sylvester  II.,  and 
was  crowned  in  the  year  1000  under  tho  name  of  Stephen. 
This  monarch,  known  as  "St  Stephen  of  Hungary,"  laid 
tho  foundation  of  many  existing  institutions.  Ho  sub- 
divided the  land  into  counties,  and  provided  it  with  an  eccle- 
siastical organization,  establishing  bisho[.rics,  and  founding 
churches,  chapels,  convents,  and  schools.  Having  elevated 
tho  bishops  to  the  highest  posts  of  trust  and  pfiwer  in  tho 
state,  he  forced  the  people  to  pay  tithes  to  the  clergy.  Ho 
also  created  a  national  council,  con.sisting  of  the  lorda 
tomporal  aud  sniritual,  and  of  tbo  knights  or  lower  nubility. 
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from  which  assembly  the  subsequent  diets  originated. 
Stephen  dying  in  1038,  and  leaviug  no  heir,  the  queen 
Gisela  contrived  to  gain  the  throne  for  her  nephew  Peter, 
but  a  portion  of  the  nobles  declared  for  Aba,  who  was  of 
Arpadian  blood.  In  the  wars  which  ensued  both  princes 
perished,  when  Andrew  I.,  who  was  nearly  related  to 
Stephen  I.,  succeeded  to  the  tlirone  in  1047,  but  he  was 
ultimately  forced  to  yield  it  to  his  brother  Bela  I.  •  The' 
next  monarch's  reign  that  offers  anything  worthy  of  notice' 
Is  that  of  Ladiblaus  I.,  whoso  religious  zeal  gained  him 
the  appellation  of  "  Saint,"  and  who  was  distinguished 
on  account  of  liis  conquest  Of  Croatia  (1089)  and  part 
of  Galicia  (1093),  and  for  his  victories  over  the  Cumaus 
(1086-89),  the  invaders  of  Transylvania  and  the  neighbour- 
ing districts.  His  nephew  Coloman,  a  brave  and  talentedj 
monarch,  guarded  the  country  against  the  depredations  of' 
tlio  hosts  of  crusaders  who  passed  through  it  during  his 
reign.  He  also  wrested  Dalmatia  from  the  Venetians 
(1102),  and  annexed  it  to  the  Hungarian  kingdom.' 
Coloman  died  in  1114,  leaving  the  throne  to  his  youthful 
son  Stephen  IL,  who  soon  entangled  himself  in  warfare 
with  neighbouring  princes.  The  reign  of  his  successor, 
Cila  II.  (1131-41),  like  that  of  the  other  kings  of  the 
12th  century,  presents  few  features  of  interest.  That 
of  Andrew  IE.  (1205-35)  is  celebrated  on  account  of 
the  "  Golden  Bull,"  or  Hungarian  Magna  Charta,  ex- 
torted from  the  king  by  the  nobles  in  the  year  12,22, 
after,  his  return  from  a  crusade  forced  upon  him  by 
the  pope.  The  Golden  Bull  guaranteed  that  the  states 
should  be  convoked  annually,  that  no  noble  was  to  fee 
arrested  without  being  first  tried  and  legally  condemned; 
that  the  property  of  the  nobility  should  be  exempt  from 
dues,  that  foreign  service  was  to  bo  rewarded,' that 
appointments  to  the  highest  offices  should  be  under  the 
control  of  the  diet.  It  also  contained  numerous ,;  other 
clauses  granting  certain  freedoms,  privileges,  and  exempt 
tions  to  the  nobility  and  the  clergy,  and  included  a  proviso 
of  the  right  of  armed  resistance  to  tyrannical  measures  on 
the  part  of  the  crown.  This  charter  was  duly  sworn  to  by 
subsequent  kings  of  Hungary,  but  the  article  relating  to 
the  right  of  appeal  to  arms  was  abrogated  in  1687.  A 
few  years  after  the  accession  of  Bdla  IV.,  son  of  Andresr 
IL,  the  Tartars  invaded  and  devastated  the  whole  country, 
massacring  great  numbers  of  the  population  (1241-42). 
Bf5!a  did  all  in  his  power,  by  the  introduction  of'  German 
colonists,  to  retrieve  the  disasters  inflicted  by  the  invasion  ; 
but  his  wars  with  Austria  and  Styria,  and  the  revolts  of 
his  son  Stephen,  were  prejudicial  to  the  restoration  of 
order.  He,  however,  successfully  repelled  a  second  Tartar 
invasion  in  1261.  The  reigns  of  the  nest  two  mouarchs,- 
Stephen  V.  (1270-72)  and  Ladislaus  IV.  (1272-90),  are 
noticeable  chiefly  for  the  wars  on  behalf  of  Kudolf  of. 
Austria  against  Ottokar  of  Bohemia.  Ladislaus  is  said' 
to  have  been  murdered  in  1290  amidst  violent  commo-- 
tions  caused  by  his  Cumanian  amours.  His  successor 
Andrew  III.,  the  last  king  of  the  ArpAd  dynasty,  after  a' 
short  but  disturbed  reign,  died  in  1301,  leaving  no  issue: 

On  the  death  of  Andrew  III.  the  Toyal  dignity  became 
an  object  of  competition.  One  party  elected  Wenceslau's,' 
son -of  the  king  of  Bohemia  and  Poland  (1301-5),  and 
after  him  Otho  of  Bavaria  (1305-8),  both  connected  with 
the  Arpadian  house.  Pope  Boniface  VIII.  and  the  bishops 
successfully  espoused  the  cause  of  Charles  Robert  of  Anjou, 
nephew  of  the  king  of  Naples,  and  related  to  the  extinct 
dynasty  through  his  mother,  a  daughter  of  Stephen  V.^ 
Under  Charles  and  his  son  Louis,  which  latter  in  1370 
succeeded  Casimir  III.  on  the  throne  of  Poland,  Hungary 
mad  'great  progress  both  at  home  and  abroad.  During 
the  reign  of  Louis  it  became  the  most  formidable  statsnn 
Europe.     Among   many    other   territories   he   conquereci 


Moldavia  (1352)  and  Bulgaria  (1365);  he  also  greatly 
extended  and  developed  the  royal  prerogatives  in  his  onu 
kingdom.  Upon  the  death  of  Louis  (1382),  the  states 
raised  to  the  throne  his  daughter  Maria,  who,  after  the 
assassination  of  the  pretender  Charles  II.  (1386).  reigned 
conjointly  with  her  consort  Sigismond  of  Brandenburg, 
son  of  the  emperor  "Charles  IV.  lu  the  early  part  of 
this  reign  the  Turks  under  the  sultau  Bajazet  infested 
some  of  the  Hungarian  provinces,  and  at  length  in  1396 
utterly  defeated  Sigismond  at  Nicopolis,  obliging  him  to 
By  the  kingdom.  During  his  absence  a  party  headed  by 
IhOj  palatine  Gara  raised  the  standard  of  rebellion,  and 
upon  his  return  deprived  him  of  his  liberty.  Scarcely  was 
h'e'released  when  he  met  with  a  rival  iu  Uladislaus,  king 
of  Poland,  who  had  married  Hedwig,  second  daughter 
uf  Louis.  Elected  emperor  (1411),  and  afterwards  king 
of  Bohemia  (1419),  Sigismond,  iustead  of  providing  for 
the  safety  of  the  country,  employed  his  time  iu  persecuting 
the  Hussites.  He  ended  his  long  and  troublous  reigu 
9th  December  1437,  and  was  succeeded  by  his  son-iu-law 
Albert,  archduke  of  Austria. 

The  year  1439  witnessed  the  sudden  death  of  Albert; 
.Lis  widow,  however,  was  soon  delivered  of  a  sou,  Ladislaus 
Posthumus.  The  states  invited  Uladislaus  of  Poland  to 
the  throne,  and  thus  considerable  dissensions  existed  until 
the  death  of  the  queen  in  1442,  when  the  party  of 
Uladislaus  secured  his  accession.  At  the  commencement 
■of  his  reign  the  Turks  were  several  times  defeated  by  John 
Jlunyady  (Corvinus),  and  they, were  at  length  forced  to 
conclude  a  truce  for  ten  years.  The  Hungarians,  having 
almost  immediately  bioken  faith  with  the  Turks,  and  takeu 
the  field  against  them,  were  completely  routed  at  Varna  on 
the  10th  November- 1444.  In  this  battle  Uladislaus  met 
Jiis  end,  whilst  Hunyady  escaped  with  a  few  followers. 
Amid  the  troubles  which  ensued  the  states  proclaimed 
Hunyady  "governor  of  Hungary"  pending  the  absence  of 
JLadislaus  Posthumus,  whom  the  emperor  Frederick  III.' 
refused  to  deliver  to  the  Hungarians  to  be  acknowledged 
king.  :  After  the  release  and  recognition'  of  Ladislaus  iu 
L452,  Hunyady  resigned  the  office  of  governor,  and  was 
pominated  generalissimo  by  the  king. 

After  the  fall  of  Constantinople  in  1453,  Mohammed  II. 
made  preparations  for  the  conquest  of  Hungary,  and  iu 
1456  appeared  before  Belgrade  with  an  army  of  150,000 
men.  This  force  was,  however,  utterly  routed  on  July  21, 
U456,  by  the  combined  Hungarian,  Italian,  and  Spanish 
troops,  in  all  about  70,000  men,  under  the  command  of 
John  Hunyady  and  the  monk  Johu  Capistran.  Soon 
after  this  "victory,  which  resulted  in  the  Turks  raising 
the  siege,  Hunyady  succumbed  to  dysentery  aggravated 
by  excessive  fatigue,  leaving  behind  him  two  sons, 
Ladislaus  and  Matthias.  The  former  was  executed  by  order 
of  Ladislaus  Posthumus,  while  the  latter,  after  that 
monarch's  death  in  November  1457,  being  supported  by 
a  strong  party  under  the  leadership  of  his  uncle  Michael 
Szilagyi,  was  elevated  to  the  royal  dignity  on  the  24th 
January  1458,  under  the  title  of  Matthias  I.  The  emperor 
Frederick,  having  disputed  his  right  to  the  throne,  and 
assumed  the  regal  title  himself,  was  forced  by  Matthias  to 
surrender  all  claims  to  the  Hungarian  dominions,  and  to 
conclude  a  peace  in  July  1463.  During  the  next  few  yeara 
Matthias  was  employed  in  reorganizing  the  military  system 
and  repelling  the  Turks.  He  after  this  turned  his  arms 
against  Podiobrad,  king  of  Bohemia  (1468),  ostensibly  for 
the  purpose  of  defending  the  Catholics  against  the  Hussites, 
Being  victorious  in  those  campaigns,  Matthias  in  May  1469 
caused  himself  to  be  proclaimed  king  of  Bohemia  and 
Jforavia  at  Olmiitz.     Jleanwhilo  the  Turks,  taking  advan- 


*  Ho  took  the  oath  in  1453,  but  Frederick  withheld  the  crowa., 
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tagc  of  the  absence  of  iLe  king,  made  incarsions  into  the 
aouthern  provinces  of  Hungary.  This  misfortune  created 
3  party  against  Matthias,  who,  having  returned  to  Hungary 
and  restored  order,  marched  against  the  Ottoman  forces, 
and  totally  defeated  them  in  a  sanguinary  battle  on  the 
plains  of  Keiiydrmezii  in  Transylvania  (13tli  November 
1479).  After  the  death  of  Mohammed  IL  in  1481,  Matthias 
venowed  hostilities  with  the  emperor  Frederick,  and  having 
taken  Vienna  (1485),  made  it  the  seat  of  his  government, 
^latthias  was  not  only  an  able  and  warlike  monarch,  but  a 
patron  of  letters,*  and  administered  his  kingdom  with 
impartiality,  subduing  the  rebellious  nobles,  and  restoring 
order,  law,  and  prosperity. 

At  the  death  of  Matthias,  6th  April  1490,  there  were 
aeveral  pretenders  to  the  throne, among  them  John  Corvinus, 
a  natural  son  of  the  lata  king,  the  emperor  Frederick,  and 
Lis  son  Maximilian.  But  the  states  disallowed  their  claims, 
and  declared  for  Uladislaus  of  Bohemia,  whose  weak  reign 
is  marked  chiefly  by  the  insurrection  of  the  peasantry  in 
Transylvania,  under  D6zsa,  which  was  suppressed  with 
great  bloodshed  in  1514,  aa  also  for  th'e  collection  made 
4)y  Verbiiczy  of  the  common  laws  of  the  realm,  entitled 
"  Tripartitum  Opus  Juris  Consuetudinarii  Inclyti  Regni 
Hungariae,"  which  code  was  sanctioned  by  the  king  and 
the  diet  in  1514.  Under  this  monarch  and  his  son  Louis 
II.,  who  succeeded  him,  the  power  of  Hungary  rapidly 
declined,  and  it  was  at  length  utterly  overthrown  by 
the  Turks  under  Soliman  the  Magnificent.  This  power- 
ful ruler,  having  captured  Belgrade  and  Peterwardein, 
advanced  at  the  head  of  200,000  men  into  the  interior 
of  the  country,  and  annihilated  the  Hungarian  army  at 
the  battle  of  MohScs,  29th  August  1526.  In  the  carnage 
aeveral  prelates  and  the  flower  of  the  Hungarian  nobility 
were  destroyed,  and  Louis  himself  perished  in  his  flight. 
The  Ottomans,  after  pillaging  Buda  and  spreading  devasta- 
tion over  the  whole  country,  took  their  departure  with 
many  thousands  of  captives. 

After  the  catastrophe  at  Mohdcs  and  death  of  Louis  in 
1526,  a  portion  of  the  nobles  declared  for  John  ZApolya, 
■waywode  of  Transylvania,  who  was  accordingly  crowned  at 
Sz^kesfeh^rvir  (Stuhlweissenburg).  Maria,  the  widow  of 
Louis,  immediately  summoned  a  diet  of  the  nobility  of  the 
western  counties  at  Pozsony  (Pressburg),  who  pronounced 
the  election  of  Zipolya  illegal,  and  proclaimed  the  queen's 
brother,  Ferdinand  of  Austria,  king  of  Hungary  (16th 
December  1526).  In  the  following  August  Ferdinand, 
having  proceeded  to  Hungary,  was  again  proclaimed  king 
at  Buda;  he  was  afterwards  crowned  at  Sz6kesfehtrvAr, 
5th  November  1527.  With  this  monarch  the  Hapsburg 
period  commences,  the  sovereign  rulers  of  Austria  after  him 
succeeding  to  the  title  of  the  Hungarian  crown.  The 
following  is  a  list  of  the  kings  of  Hungary,  and  of  the 
more  prominent  of  the  princes  who  ruled  over  Transylvania 
to  the  end  of  the  17th  century  : — 


1526 


Hungary. 
Ferdinand  I.  (rival  John  1 

Zapolya). I 

Maximilian  (rival  Sigis-  f    ,,, , 

mond  Zapolya) f  "»* 

Rudolph  1 1577 

Matthias  II 1608 

Ferdinand  II 1619 

Ferdinand  111 1637 

Leopold  1 1657 

Joseph  1 1705 

Charles  III 1711 

Maria  Theresa 1740 

Joseph  II 1780 

Leopold  II 1790 


Francis  1 1792 

Ferdinand  V 1835 

Francis  Joseph  (crowned 
1867) 


1843 


Transylvania, 

Stepncn  Bitliori 1571 

Stephen  Bocskay 1605 

Gabriel  Bathori 1608 

Gabriel  Ecthlen  1613 

George  Rak(5czy  1 1631 

George  Rakiczy  II 1648 

John  Kemeny   1661 

Michael  Apatfi  1 1661 

Michael  Apatfi  II 1690 


'  The  world-famed  BibliothccaCorvina  is  variously  estimated  to  have 
contained  from  500O  to  10,000  volumes,  chiefly  manuscripts,  many  of 
which  were  bought  from  Greek  scholars  who  had  fled  from  Constanti- 
nople, or  ha<l  been  copied  in  difl'erent  p.irts  of  Italy. 
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John  Zdpolya,  being  eompcllcd  to  retire  before  th« 
superior  forces  of  Ferdinand,  took  refuge  for  a  time  ic 
Poland,  whence  ho  sought  the  a.'>sistance  of  Soliman  II. 
The  sultan  listened  to  his  request,  and  in  1529  conducted 
a  large  army  into  Hungary,  took  Buda  by  btorm  (3d  Sep- 
tember), reinstated  Zipolya,  and  drove  the  Austrians  before 
him  to  Vienna.  Failing  to  take  that  city,  Soliman  in 
October  retraced  his  steps,  and  after  garrisoning  Buda 
with  Turkish  troops  returned  in  triumph  to  Constantinople. 
After  several  years  of  desultory  warfare  betweeri  John  and 
Ferdinand,  their  rival  claims  were  ultimately  settled  by  a 
treaty  concluded  at  Nagyvirad  (Grosswardein)  on  the  25th 
February  1538.  By  this  treaty  it  was  stipulated  that 
John  was  to  retain  the  title  of  king,  together  with  Transyl- 
vania and  the  eastern  portion  of  Hungary  then  in  h\i 
possession,  whilst  Ferdinand  was  to  hold  the  remainder, 
with  the  proviso  that  John's  male  descendants  were  to 
surrender  all  claims  to  the  regal  dignity.  John  having 
died  on  the  21st  July  1540,  his  infant  son  Sigismond 
was  crowned  by  the  adherents  of  his  father,  and  he  was 
subsequently  confirmed  in  his  title  to  Transylvania  by 
Soliman.  This  sultan,  however,  retained  a  great  portion 
of  Hungary  in  his  own  possession,  and  even  placed  a 
pasha  as  regent  at  Buda ;  he,  moreover,  compelled 
Ferdinand  to  pay  him  an  annual  tribute  of  30,000  ducats. 
Ferdinand,  having  caused  his  son  Maximilian  to  be  crowned 
as  his  successor  in  1563,  ;lied  on  the  25th  July-<)f  the 
following  year.  When  Maximilian  succeeded  to  the  throne, 
he  found  himself  obliged  to  continue  the  war  with  the 
young  Zipolya,  whose  cause  was  espoused  by  Soliman.  In 
1566  the  sultan,  advancing  at  the  head  of  a  large  forcsj 
was  arrested  at  the  small  fortress  of  Sziget  by  Nicholas 
Zrinyi,  who  with  a  garrison  of  3000  men  for  four  weeka 
heroically  defied  the  whole  power  of  the  besiegers.' 
Soliman  himself  died  shortly  before  the  final  assault  on 
the  citadel,  which  was  overpowered  oidy  after  the  destruc- 
tion of  a  large  part  of  his  army.  In  the  year  1570  Zipolya 
concluded  peace  with  Maximiliau,  and  on  his  death  in  the 
following  year  Stephen  Bdthori,  with  the  consent  of  the 
sultan  Selim,  was  elected  prince  of  Transylvania.  Maxi-> 
mlHan,  having  in  1573  secured  the  succession  of  his  son 
Rudolph  to  the  throne  of  F-insasy,  died  on  the  12th 
October  1576. 

By  this  time  toe  Reformation  had  made  considerable 
progress  in  Hungary,  more  especially  among  the  higher' 
classes,  but  with  Rudolph  the  piTsecution  of  the  Protestants 
commenced.  In  Transylvania,  however,  they  met  with  a  pro- 
tector in  Stephen  Bdthori,  from  1576  to  1586  distinguished 
as  king  of  Poland.  In  1004  the  Protestants  of  Hungary, 
having  raised  the  standard  of  freedom  undtr  Stephen 
Bocskay,  defeated  the  generals  of  Rudolph  in  several 
engagements,  and  on  the  23d  June  1606  they  forced  hinj 
to  conclude  peace  at  Vienna,  thus  securing  to  themselves 
for  a  time  their  religious  liberties.  In  1608  Rudolph 
resigned  the  kingdom  to  his  brother  Matthias,  who  during 
his  short  reign  showed  great  toleration  towards  the  adherents 
of  the  Reformed  creeds.  He  died  20th  March  1619,  leaving 
the  crown  to  his  cousin  Ferdinand  II.,  the  hero  of  the 
"Thirty  Years'  War."  The  accession  of  this  monarch  was 
signalized  by  the  insurrection  of  the  Protestants  of  Bohemia, 
and  the  renewal  of  persecutions  in  Hungary,  fomented  by 
the  Jesuit  prelate  Peter  Pizmin.  But  the  victories  of  the 
Transylvanian  prince  Bethlen  Gdbor  (Gabriel  Bethlen)  over 
the  imperialist  troops  forced  Ferdinand  to  conclude,  the 
treaty  of  Nikolsburg,  31st  December  1621.  By  tliis  compact 
the  privileges  of  the  Protestants  were  declared  inviolate, 

'  In  the  Map  Department  of  the  British  Mnseum  there  is  a  curious 
old  print  by  H.  van  Schoel  (1602),  taken  from  an  engraving  by  A- 
Lafrery  (1566).  vkich  represents  one  of  the  Turkish  attacVs  npoo  this 
fortress. 
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and  Bethlen's  claim  to  tte  principality  of  Transylvania  ana 
seven  counties  of  Hungary  Proper  was  established.  Tho 
infringement  of  this  treaty  on  tho  part  of  Ferdinand  brought 
obout  a  renewal  of  hostilities,  which  resulted  in  a  second 
peace,  concluded  at  Pozsony  (Pressburg)  in  1C26.  After 
the  death  of  Bothlen  in  1G29,  the  Jesuits  succeeded  in 
gaini,i3  over  several  powerful  families  to  tho  Roman 
Church  and  the  religious  persecutions  were  renewed  by 
Ferdinand  III.,  who  succeeded  his  father  in  1C37.  Tho 
Transylvanians  had  elected  George  IUk6czy  as  their  prince, 
who  proclaimed  himself  the  protector  of  Protestantism  and 
of  Hungarian  liberty.  Having  drawn  up  a  statement  of 
grievances — those  of  the  Protestants  in  particular — he  laid 
the  document  before  Ferdinand,  who,  however,  paid  no 
attention  to  it.  Riik6czy  thereupon  collected  troops  and 
gained  several  successes  over  the  imperialists  (1644),  and 
in  the  next  year  formed  a  league  with  the  Swedes.  This 
coalition  brought  Ferdinand  into  desperate  straits,  and  he 
therefore  soon  entered  into  a  treaty  of  peace  with  Edk6czy 
at  Linz  (IGth  December  1G45).  By  this  treaty,  confirmed 
at  the  diet  held  in  1G47,  7\.kk6czy  was  formally  recognized 
as  the  legitimate  prince  of  Transylvania.  Ho  died  the 
year  afterwards  (1G48),  and  was  succeeded  by  his  son 
George  II.  RAkficzy.  The  year  1657  witnessed  the  death 
of  Ferdinand  III.,  who  was  succeeded  by  his  second  son 
Leopold  I.^ 

During  the  long  reign  of  t^is  monarch,  so  injurious  to 
the  cause  of  Hungarian  liberty,  Hungary  was  the  theatre 
of  intestine  wars,  insurrections,  and  the  most  tragic  events. 
Shortly  after  his  accession,  Leopold  became  involved  in  war 
with  the  Turks,  who  had  created  Michael  Apaffi  prince  of 
Transylvania  in  the  place  of  his  own  partisan  John  Kem^ny. 
Tho  Turks,  although  at  first  successful,  were  ultimately 
defeated  by  the  imperialists  at  St  Gotthard,  Ist  August 
1G64.  This  victory  enabled  Leopold  to  conclude  a  hasty 
and  disadvantageous  peace  at  VasvAr  (10th  August)  with 
the  infidels,  and  to  direct  his  whole  energies  against  the 
Protestants.  The  irritation  consequent  upon  this  harsh 
treatment  resulted  in  a  conspiracy,-  which  was  organized 
by  the  Croatian  ban  Peter  Zrinyi,  Count  Frangepan,  Francis 
R4k6czy,  and  tho  chief  justice  Nddasdi,  and  had  for  its 
object  the  separation  of  Hungary  from  tho  house  of 
Hapsburg.  The  plot  having  been  discovered,  the  leaders 
were  surprised,  conveyed  to  Vienna,  and,  with  the  excep- 
tion of  Rdki5czy,  executed  (30th  April  1671).  Although 
an  amnesty  was  proclaimed  on  the  Gth  of  June  of  the 
same  year,  Leopold  in  February  1G73  appointed  a  bigoted 
Catholic,  John  Caspar  Ambringen,  governor-general  of  the 
kingdom,  and  made  every  effort  to  extirpate  the  Protestant 
religion.  The  oppression  becoming  at  last  intolerable,  the 
Protestants  again  rose  in  arms  under  Michael  Teleki  and 
Emerio  Tokolyi  (1C78),  and  were  subsequently  supported 
by  the  grand  vizier  Kara  Mustapha,  who  in  1683  marched 
straight  to  Vienna  with  a  large  force.  The  valour  of 
Sobieski,  king  of  Poland,  delivered  thfe  city  (12th  Septem- 
ber 1683),  and  saved  Austria  from  the  threatened  destruc- 
tion. In  1 686  Buda  was  taken  from  the  Turks  by  Charles 
of  Lorraine,  and  these  troublesome  foes  were  at  length 
driven  out  of  most  of  the  provinces  and  towns  of  Hungary 
where  they  had  been  settled  for  about  a  century  and  a 
half.  Tho  glory  of  these  achievements  was,  however, 
tarnished  by  the  emperor's  revengeful  treatment  of  the 
Hungarians,  hundreds  of  whom,  on  suspicion  of  com- 
plicity with  the  enemy,  were  put  to  death  upon  the 
scaffold  erected  in  the  market-place  of  Eperies  by  order 
of  General  Canffa,  which  remained  standing  from  March 

'  The  eWerson  of  Ferdinand  III.,  who  in  1647  had  been  designated 
Ferdinand  IV.,  died  in  1654. 

■  Known  as  "  Palatine  Wes3elenyi*9  Plot."  The  palatine,  however, 
died  in  1667,  prior  to  the  failure  of  tlie  movement. 


1687  till  the  end  of  tho  year.  Leopold  at  length  granterj 
a  general  amnesty,  but  obliged  the  diet  to  declare  the 
throne  hereditary  in  the  house  of  Austria,  and  to  abrogate 
the  clause  of  the  Golden  Bull  which  allowed  the  right  of 
armed  resistance  to  tyranny  (31st  October  1687).  The 
victories  of  Prince  Eugene,  which  completed  the  conquests' 
over  tho  Turks,  resulted  in  the  peace  of  Carlowitz,  January 
26,  1G99,  by  which  the  Porte  abandoned  Hungary  and 
Transylvania  to  tho  emperor.  Qn,  the  5th  May  HOS' 
Leopold  died,  and  was  succeeded  by  his  eldest  son 
Joseph  I.  In  the  year  1703  Francis  RAk6czy  II.  headed 
a  new  revolution,  which  lasted  till  May  1711,  when  peaca 
was  concluded  at  SzatmAr  by  K.^roly,  tho  chief  of  the 
Hungarian  generals.  Tho  emperor  Joseph  I.  died  on  tho 
17th  April  of  the  same  year,  and  was  succeeded  by  his 
brother  the  archduke  Charles.  From  this  time  until  1848 
,no  open  rupture  occurred  between  Hungary  and  her 
Hapsburg  rulers. 

By  the  treaty  of  Passarowitz,  concluded  21st  July  1718, 
Temesv4r,  the  last  of  the  Turkish  possessions,  reverted  to 
Hungary.  In  1722  Charles  received  the  adhesion  of  the 
diet  to  the  Pragmatic  Sanction,  which  secured  the  right  of 
succession  to  the  throne  in  the  female  line.  At  the  insti- 
gation of  Russia  hostilities  were  renewed  against  the  Turks, 
but  Prince  Eugene  being  now  dead,  and  no  other  leader  of 
equal  ability  appearing  in  his  place,  the  Austrians  wer& 
subjected  to  a  series  of  disgraceful  defeats.  These  misfor- 
tunes were  consummated  by  the  humiliating  treaty  of 
Belgrade  (18th  September  1739),  in  accordance  with  which 
the  emperor  was  forced  to  cede  the  fortress  of  Belgrade, 
with  Servia  and  Austrian  Wallachia.  On  the  20th  October 
of  the  following  year  Charles  died,  leaving  the  throne  t<* 
his  daughter  Maria  Theresa.  Her  claims  to  the  imperial 
dignity  were  almost  immediately  called  in  question  by 
Prussia,  Saxony,  France,  and  Bavaria,  and  her  hereditary 
dominions  were  invaded  by  hostile  troops.  Maria  in  despair 
fled  to  Pozsony  (Pressburg),  and  summoned  the  Hungarian 
diet.  Appearing  before  that  assembly  on  the  11th 
September  1741,  with  her  infant  son  Joseph  in  her  arms, 
she  appealed  in  Latin  to  the  magnanimity  and  loyal  spirit 
oi  the  nobles.  The  result  of  her  address  was  the  unani- 
mous declaration  on  their  part:  "Moriamur  pro  'rego 
nostro '  Maria  Theresa."  Nor  was  this  an  empty  burst  of 
enthusiasm,  for  the  "  insurrectio "  or  general  rise  of  the 
nation  was  proclaimed,  and  a  large  army  collected,  and 
Hungarian  blood  was  profusely  shed  in  support  of  her 
cause.  Maria  repaid  the  devotion  of  her  subjects  by  the 
zeal  which  she  showed  for  their  welfare,  and  the  salutary 
changes  which  she  effected  in  the  country.  Transylvania 
was  raised  into  a  grand  principality  (1765),  and  the  town 
and  district  of  Fiume  declared  a  corpus  separatum  of  the 
Hungarian  crown  (23d  April  1779).  Maria  Theresa  also' 
created  an  Hungarian  guard,  established  several  schools, 
and  enlarged  the  university  at  Nagyszombat  (Tyrnau), 
which  in  1777  was  transferred  to  Buda,  and  seven  years 
later  to  Pest.  But  her  efforts  to  ameliorate  the  condition 
of  the  peasantry,  and  the  reforms  which  she  introduced 
under  the  name  of  the  Urbarium  (1765),  which  deter- 
mined the  rights,  of  the  tenant  serfs  in  relation  to  the 
landowners,  are  among  the  chief  merits  of  her  reign.  She 
died  on  the  29th  November  1780,  and  was  succeeded  by 
her  son  Joseph  II. 

This  philosophic  monarch  was  wholly  carried  away  by 
his  zeal  for  reforms,  which  'Were  both  subversive  of  the 
constitution  and  opposed  to  the  will  of  the  nation.  He 
refused  to  be  crowned  in  Hungary,  and  thus  avoided  tho 
obligations  of  the  usual  coronation  oath.  In  defiance  of 
ancient  custom  he  carried  the  crown  of  St  Stephen  to 
Vienna,  dispensed  altogether  with  the  use  of  diets,  and 
governed  the  country  autocratically  by  decrees.     He  issued 
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a  general  edict  of  toleration  in"  religious  matters  (October 
1781),  but  forced  upon  the  people  heavy  taxes  and  foreign 
officials ;  he  moreover  enjoined  the  exclusive  use  of  the 
German  language  in  the  schools,  courts  of  justice,  and 
public  administration.  The  general  discontent  at  these 
measures  was  heightened  by  the  unfavourable  issue  of 
the  war  against  Turkey ;  and  Joseph,  shortly  before  his 
death  (171)0),  found  himself  compelled  to  revoke  nearly 
all  his  edicts,  and  promise  redress  to  his  irritated  subjects. 
His  brother  and  successor,  Leopold  II.,  appeased  the 
Hungarians  by  more  definitely  confirming  the  rights  and 
liberties  of  the  nation  than  any  of  his  predecessors. 
After  a  reign  of  only  two  years  Leopold  died,  and  was  suc- 
ceeded by  his  eldest  son  Francis  L  (1792).  This  monarch 
duly  swore  to  maintain  the  laws  and  constitution  of 
Hungary,  but  his  efforts  were  eventLolIy  directed  wholly 
against  them.  During  the  continuance  of  his  war  with 
France  he  repeatedly  convoked  the  states,  only,  however,  for 
the  purpose  of  obtaining  supplies  of  men  and  money  to 
carry  on  the  struggle.  Through  the  whole  of  this  crisis 
the  Hungarians  faithfully  supported  the  Austrian  cause, 
and  disdainfully  rejected  the  offers  of  Napoleon  in  his  pro- 
clamation of  the  15th  May  1809,  calling  upon  thera  to  rise 
for  national  independence.  But  at  the  end  of  the  great 
war  the  Hungarian  nation  received  little  gratitude  for  its 
devotion.  Francis  for  several  years  discontinued  the  hold- 
ing of  the  diet,  and  acted  in  direct  violation  of  the  consti- 
tution by  levying  troops  and  increasing  the  taxation  to 
more  than  double.  The  opposition  which  these  arbitrary 
measures  provoked  in  the  counties  at  length  obliged  him 
in  1825  to  convene  the  states,  and  thus  appease  the  wide- 
spread dissatisfaction. 

To  the  holding  of  this  diet,  in  which  Count  Stephen 
Sz^chenyi  initiated  the  use  of  the  M-igyar  instead  of  the 
accustomed  Latin  tongue,  may  be  traced  not  only  a  reaction 
in  favour  of  the  native  language,  but  also  the  commence- 
ment of  the  reform  movement.  The  spirit  of  nationality 
■was  fully  aroused,  and  liberal  sentiments  were  diffused  over 
the  whole  kingdom,  notwithstanding  the  active  opposition 
of  the  Viennese  court  influenced  by  Metternich,  in  the 
reigns  of  both  Francis  and  his  successor  Ferdinand  (1835). 
The  diets  of  1832,  1839,  and  1843  passed  several  measures 
of  reform,  amongst  which  the  most  important  were  those 
demanding  the  official  use  of  the  Magyar  language,  the 
equality  of  the  various  Christian  confessions,  and  the  rights 
of  the  peasantry  and  of  the  non-ennobled  citizens.  Amongst 
the  leaders  of  the  liberal  party  the  magnates  were  Count 
Louis  Batthy.^nyi  and  Barons  Nicholas  Wesseldnyi  and 
Joseph  Eotviis,  and  the  deputies  De4k,  IClauzdl,  F4y, 
Beothy,  Balogh,  Szomere,  and  Louis  Kossuth.  In  the  hope 
of  intimidating  the  advanced  liberals,  the  Viennese  court 
in  1839  imprisoned  Wesselcinyi  and  Kossuth,  but  they 
were  released  in  1840  owing  to  the  amnesty  then  pro- 
claimed for  political  offenders.  The  publication  of  the 
Pesli  Hirlap  (Pest  Gazette)  was  commenced  in  1841  by 
Kossuth  as  the  organ  of  the  liberal  party.  This  paper,  the 
leading  articles  of  which  were  written  in  a  spirit  directly 
opposed  to  the  policy  of  the  Government,  gained  an  im- 
mense circulation,  and  considerably  influenced  the  public 
mind.  A  pamphlet  styled  A  Kdct  Nepc  (The  People  of 
the  East),  written  by  Szdchenyi  in  order  to  counteract  the 
schemes  of  Kossuth,  only  served  to  add  to  the  importance 
of  the  Peiti  Hirlap.  The  conservative  journal  Vila;;  (Light) 
was  conducted  by  Count  Aur^l  Dessewffy,  who  from  1833 
until  hid  death  in  1842  was  the  leader  of  the  conservative 
party. 

Meanwhile  intellfctual  and  material  improvement  made  rapid 
progresj,  especially  in  the  Hungarian  capital.  Kuraerous  works, 
literary  and  political,  were  published,  the  former  due  to  the 
encouragement  offered  by  the  Hungarian  academy  and  the  Kis- 
ifalucly  society,  the  latter  the  outcome  of  the  great  political  ex- 


citement prevailing  throughoiit  the  country.  Cluts  really  if  not 
avowedly  political  were  established  in  most  of  the  principal  towns. 
Steam  navigation  of  the  Danube,  the  Budapest  euspension  bridg* 
(commenced  May  1840),  and  other  improvements  of  the  means  o, 
internal  communication,  which  had  received  their  first  inipulso 
from  Count  Szechenyi,  were  rapidly  proceeded  with,  in  ordtr  to 
encourage  native  trade  and  industry,  long  obstructed  by  toll  ant'- 
custom  duties,  Kossuth  called  into  existence  the  Vidrgijlct  ( Pro- 
tection Union),  tho  members  of  wliich  pledged  thtnisclves  to 
abstain  from  the  use  of  Austrian  manufactures  until  the  tarifl 
should  be  reformed.  This  association  soon  overspread  the  countrj', 
and  affected  Austrian  trade  so  seriously  that  some  manufacturer* 
had  to  transport  their  factofies  into  Hungary  iu  order  to  save  them- 
selves from  ruin.  The  establishment  of  this  a««ciciation,  the  liberal 
measures  of  the  late  diets,  and  tho  unanimity  of  national  feel- 
ing in  Hungary  Proper  ond  Ti-ansylvania  embarrassed  the  Govern- 
ment of  Vienna,  which  could  reckon  only  on  the  support  of  th» 
Conservatives,  whoso  numbers  and  moral  influence  were  compara. 
tively  small.  Metternich  therefore  determined  to  annihilate  ths 
municipal  independence  of  the  counties,  in  whose  assemblies  lay 
the  real  strcngtn  of  the  Liberals,  by  tlie  appointment  of  "admin- 
istrators" paid  by  the  court  to  fill  the  places  of  all  absent  lord» 
lieutenants.  This  measure  raised  tho  political  excitement  of  tho 
nation  to  the  highest  pitch.  The  Liberals  were  soon  divided  inti»- 
two  parties,  the  so-colled  "  municipalists,"  with  Kossuth  at  their 
head,  who  urged  the  reaffirmation  of  the  county  institutions,  anil 
tho  "centralists,"  led  by  Szalay  and  Eotviis,  who  insisted  upon 
the  nomination  of  a  responsible  niinistiy.  On  the  approach  of  th» 
elections  for  the  diet  of  1847  these  two  parties  agreed  upon  a 
common  course  of  action.  In  November  the  diet  was  summoned, 
when  Kossuth  appeared  as  a  candidate  for  the  county  of  Pest,  anil 
after  a  warm  contest  was  elected.  On  the  12th  November  th» 
diet  was  opened  at  Pozsony  (Pressbnrg)by  Ferdinand  Y.  in  person, 
who  by  a;ddressing  the  assembled  states  in  the  &(agyar  languago 
instead  of  Latin  produced  a  very  favourable  impression.  The  first 
act  of  the  diet  was  the  unanimous  election  of  a  successor  to  tli» 
late  palatine  Joseph  in  the  person  of  his  sou  the  archduke  Steplieiv 
Thus  far  all  was  well,  but  the  address  to  tho  throne  containing 
clauses,  inserted  by  Kossuth's  party,  deprecatory  of  unconsti- 
tutional measures  by  the  Government,  after  passing  tho  lower  was 
rejected  by  the  upper  house,  by  which  means  the  royal  speech  was 
practically  ignored.  At  the  commencement  of  the  year  1848  an 
Act  was  carried  through  both  houses,  ordaining  tho  exclusive  ns^ 
of  the  Magj'ar  language  in  all  branches  of  tlie  administrntion,  in 
legal  documents,  and  iu  the  schools  and  colleges.  Certain  pro^ 
visions  were,  however,  made  respecting  Croatia  and  Slavonia. 

Upon 'the  news  of  the  French  revolution  the  diet  was  power- lv« 
fully  impressed,  and  the  Liberals  assumed  a  more  determined  ntti-of  > 
tude.  On  the'  proposal  of  Kossuth  it  was  unanimously  resolved  to 
send  a  deputation  to  Vienna  demanding  from  the  Government 
a  responsible  ministry,  the  abolition  of  all  feudal  burdens,  tho 
equalization  of  taxes,  the  extension  of  the  franchise,  freedom  of  tho 
press,  complete  religious  toleration,  and  several  other  measures  ol 
reform.  On  the  16th  of  March  the  address  was  presented  to  Fer- 
dinand, who,  by  reason  of  the  troubled  state  of  his  Italian  pro- 
vinces and  the  revolutionary  aspect  of  Vienna,  was  compelleu  to 
yield  his  assent.  The  palatine  archduke  Stephen  was  nominated 
viceroy  in  Hungary,  ancl  Count  Louis  Batthyanyi  entrusted  with 
tho  formation  of  a  ministr}-.  The  irritation  of  the  Vicnneso 
Government  at  this  enforced  compliance  with  the  Hungarian 
demands  was  increased  by  the  choice  of  Kossuth  as  minister  of 
finance.  On  the  11th  April  Ferdinand  repaired  to  Pozsony 
( Pressburg),  and  the  diet  was  closed  with  a  llag)ar  speech  from 
the  throne. 

But  the  Austrian  Government,  although  compelled  to  ahaodod 
for  tho  present  its  position  of  open  and  direct  hostility  to  tbo 
national  will  of  the  Hungarians,  was  determined  by  other  means  to 
prevent  the  new  reforms  from  being  carried  out.  The  plan  adopted 
was  that  of  secretly  encouraging  the  southeni  non-Magyar  nation- 
alities to  assert  their  independence,  and  oppose  by  force  of  arms 
the  consolidation  of  the  new  constitution.  Croatia  and  SlavoDiik 
and  tha  Bindt  refused  to  submit  to  the  Hungarian  rule,  and 
demanded  separate  rights  and  autonomous  administration  ;  whilo 
iu  Transylvania,  the  diet  of  which  had  proclaimed  its  reunion  with 
Hungary  Proper,  the  Wallachs  and  Saxons  rose  in  arms  against  tho 
Magjars.  The  whole  of  the  south  and  south-west  of  the  country 
was  soon  in  a  stato  of  revolt,  and  a  war  of  races  was  carried  ou 
with  indescribable  fury.  Representations  to  the  court  of  Vienna 
remained  virtually  unheeded,  the  emperor  contenting  himself  with 
hypocritical  proclamations  against  the  rebels,  and  with  placing  aft 
the  disposal  of  tho  Hungari.-in  ministry  a  few  regiments  of  soldiers^ 
whose  officers  were  disatl'ectcd  to  the  Hungarian  cause. 

It  now  became  evident  that  the  Hungarians,  in  order  to  retail 
their  national  existence,  must  rely  entirely  upon  their  own  re- 
sources, and  mako  an  immediate  and  vigorous  effort,  more  es- 
pecially as  Jellachich,  the  newly-sppointed  ban  of  Croatia,  wae 
making  preparations  to  march  upon  Pest.     Ferdinand,  who  stil) 
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professed  liis  (letormination  to  defenJ  the  integrity  of  tlio  Ilun- 
gsrinn  monartliy,  convoked  tlio  diet  for  the  5th  of  July,  when  it 
was  opened  by  the  palatine  Stephen,  as  viceroy.  At  the  suggcs)- 
tioD  of  Kossuth  a  levy  of  200.000  men  and  ample  supplies  for  tho 
purposes  of  national  defence  were  unanimously  voted  ;  but  to  these 
Hieasures  Ferdinand  withheld  his  assent.  On  the  6th  of  September 
H  deputation  of  a  hundred  members  arrived  at  Vienna  in  order  to 
urge  upon  the  ejnperor  the  necessity  of  taking  i.nmediate  and 
decisive  steps  to,  oppose  the  Croatian  invasion.  On  tho  9th  of 
Bepteuibcr  they  were  admitted  to  an  audience,  but,  receiving  only 
in  evasive  answer,  they  straightway  returned  to  Test.  The  abor- 
[ive  result  of  tho  deputation,  and  an  official  report  that  Jcllachich 
Iwd  crossed  4lio  Prave,  were  announced  to  the  diet  on  tho  11th 
September,  and  brought  matters  to  a  crisis.  A  few  da\'s  later  tlio 
palatine  archduke  Stephen,  who, it  the  demand  of  the  diet  had  set 
out  for  the  camp,  but  failed  in  his  eflbrts  at  mediation,  lied  to 
Austria.  The  emperor  thereupon  nominated  Count  Lamberg  roy.il 
commissioner  and  commander-iu-chief  of  all  the  military  forces  in 
Hungary  (September  25),  but  the  diet  pronounced  his  appointment 
Illegal  and  invalid,  and  he  was  murdered  on  tho  Budapest  bridge 
of  boats  by  tho  infuriated  populace  (September  28).  The 
Catthyilnyi  ministry  now  resigned,  and  a  committee  of  national 
defence  was  formed  under  the  presidency  of  Kossuth.  On  the  29tli 
September,  JellachieJi,  who  had  advanced  to  within  25  miles  of 
Buda,  was  defeated  at  Velencze,  whence  ho  fled  towards  Vienna 
during  a  three  days'  armistice  that  was  granted  to  him  by  General 
M6ga.  Ferdinand  now  declared  openly  against  the  Hungarians, 
annulled  the  decrees  of  the  diet,  and  nominated  JellachieJi 
generalissimo  of  the  forces  (to  be  employed  for  tho  reduction  of 
Hungary.  While  the  Austrian  Government,  still  further  e.\-as- 
perated  at  the  march  of  a  Hungarian  force  to  Schwechat  (30th 
October),  was  preparing  for  a  general  invasion,  the  Hungarian 
diet  hastily  equipped  a  large  army  to  resist  it.  ,  In  the  meantime  a 
new  Austrian  ministry  was  formed  at  Vienna,  and  on  the  2d 
December  Ferdinand  was  induced  to  resign  the  imperial  throne. 
He  was  succeeded  by  his  nephew  archduke  Francis  Joseph,  son  of 
Fr.i-ncis  Charles,  the  lieir-apparent,  who  refused  to  accept  the 
crown.  The  Hungarian  diet,  however.^protested. against ^this 
dynastic  change  as  unconstitutionah  '  _ 

On  the  15th  of  December  the  main  body  of  thS'^ustrian  army 
under  Prince  AVindiscligriitz  began  to  cross  the  western  frontier  of 
Hungary  near  Bruck  on  the  Leitha,  while  the  Hunmrian  army  of 
tho  Upper  Danube,  commanded  by  Gbrgei,  who  liad  succeeded 
M(5ga,  retreated  in  tho  direction  of  Moson  (Wieselburg).  On  the 
18th  December  the  second  Austrian  army  corps  occupied  Pozsony 
(Pressburg),  which  tho  Hungarian  troops  had  evacuated,  and  upon 
the  same  day  Jellachich,  who  commanded  the  first  army  corps,  occu- 
pied Jloson,  compelling  Gorgei  to  withdraw  towards  Gybr  (Raab). 
Upon  the  occupation  of  this  town  by  the  Austrians,  on  the  27th 
December,  Gbrgei  removed  to  Babolua,  where  he  hoped  to  effect  a 
junction  with  rcrczel,  who  had  been  ordered  to  reinforce  him.  But 
Perczel  being  overtaken  and  defeated  at  Moor  on  the  29th  December 
by  the  troops  of  the  ban,  was  obliged  to  beat  a  hasty  retreat 
towards  Szekesfehervar  (Stuhlwcissonburg).  These  reverses  having 
rendered  Budapest  insecure,  the  diet  and  the  committee  of  national 
defence  on  the  1st  January  1849  transferred  their  seat  to  Debreczen, 
and  on  the  night  of  the  4th  and  6th  tho  Hungarian  troops  marched 
out  of  the  capital,  which  on  the  following  day  was  taken  possession  of 
by  Windischgriitz.  Perczel,  who  had  gathered  together  the  remains 
of  his  corps  at  Budapest,  followed  tlie  Government  by  way  of  Szolnok, 
while  Gbrgei  made  a  flank  movemejit  to  tho  north,  and  led  hia 
corps  by  a  circuitous  route  through  the  Carpathians  to  join  the  army 
on  the  Theiss.  Windischgratz,  mindful  of  Sdiwcchat,  and,  regard- 
ing the  Hungarians  as  rebels,  had  refused  to  listen  to  a  deputation 
beaded  by  Count  Batthyinyi  making  proposals  of  peace,  and 
Batthy.anyi  himself  was  arrested.  While  tho  Austrian  generals 
were  making  this  rapid  progress  in  Hungary  Proper,  the  Polish 
general  Bern  had  succeeiled  in  or^aniziu"  a  large  force  in  Transyl- 
vania, by  means  of  which  be  reduced  the  refractory  Wallachs  to 
liubjection,  and  drove  tho  Austrians  out  of  the  principality,  which 
liad  been  forced  to  submit  to  General  Puclmer. 

In  the  diet  now  held  at  Debreczen  Kossuth  declared  that  tho 
nation  was  on  the  verge  of  destruction,  and  could  only  be  saved  by 
•xtraordinary  measures.  But  tho  inactivity  of  Windischgratz,  who, 
instead  of  hastening  onwards  to  the  Theiss,  remained  for  several 
weeks  at  Pest,  gave  the  committee  of  national  defence  time  to  con- 
rpntrate  its  forces,  procure  war  material,  and  make  other  provisions 
for  a  determined  resistance.  On  the  12th  of  February  Gbrgei 
arrived  at  Kassa  (Kaschau),  and  the  two  Hungarian  armies  could 
now  act  in  concert.  Meanwhile  the  national  cause  made  little  pro- 
gress in  the  south,  a  great  portion  of  which  was  in  the  hands  of  the 
enemy.  On  the  14th  February  the  fortress  of  Eszck  in  Slavonia 
was  lost  to  tlie  Hungarians  ;  that  of  Lip6tvdr  (Leopoldstadt)  in  tho 
north  had  already  fallen  on  the  2d  of  the  same  month. 

At  length  flie  main  bpdy  of  the  Austrians  under  Winaisohgriitz 
advoneed,  and  attacked  the  Hungarians  under  the  Polish  general 
Dembiuski   ou   tlie  2Gth   and  27th    February  at   KApolna.      The 


battle,  though  obstinately  contested,  proved  indecisive,  and  th» 
Hungarians  wero  obliged  to  retire  beyond  tho  Theiss  in  order  to 
recruit  their  forces.  A  few  days  later,  however,  an  Hungarian 
corps,  withdrawn  from  tho  lower  Danube,  and  commanded  by 
Dainjanics,  routed  tho  Austrians  under  Gramnionl  at  Szolnok 
(5th  March).  Meanwhile  the  Itussians,  coming  to  tlie  aid  of  tha 
Austrians,  had  penetrated  into  Transylvania  anil  occupied  Kagysze- 
beu  (Hermannstadt)  and  Biass6  (Kronstadt),  bnt  tho  Hungarians 
under  Bern  regained  these  fortresses  on  the  lltb  and  20th  March,  and 
drove  the  Russians  into  Wallachia. 

By  the  middle  of  Jlurch  an  army  of  120,000  meu,  provided  with 
excellent  geuerals  and  ample  artillery,  was  concentrated  on  tho 
Theiss.  Towards  the  end  of  the  month  the  Hungarians  crossed  the 
liver  at  various  points,  and  advanced  on  the  road  to  Pest,  under 
tho  command  of  Gbrgei,  Damjanics,  Aulich,  Klapka,  and  others, — , 
Guyon  having  been  nominated  to  the  commandership  of  Komarom 
(Ivomorn),  the  relief  of  which  was  the  ultimate  object  of  the  cam- 
paign. The  leadership  of  the  Hungarian  forces  hod  meanwhile 
passed  from  Dcmbinskj  to  Vetter,  on  account  of  whose  ill-health  it 
was  provisionally  transferred  on  the  31st  March  to  Gbrgei.  From 
this  time  tho  Austrians  had  to  endure  a  rapid  succession  of  defeats, 
—at  Hatvan  (April  2),  Tapib-Bicske  (April  4),  Isaszeg  (April  6), 
Gbdbllb  (April  7),  and  Vicz  or  Waitzen  (Aiiril  10).  In  consequenco 
of  these  reverses  Windischgratz  was  recalled,  and  the  chief  com- 
mand of  the  Austrian  troops  was  given  to  ISarou  Welden  (April 
12).  In  order  to  prevent  the  relief  of  Komdrom,  Welden  opposed 
the  advance  of  Gbrgei  with  a  force  under  Wohlgemuth,  which  was, 
however,  defeated  by  Damjanics  ou  the  19th  April  at  Negy-Sarli, 
so  that  on  the  22d  tho  relief  of  the  fortress  of  Komdiom  was 
effected  upon  the  left  bank  of  the  Danube,  Guyon  having  previously 
succeeded  in  passing  through  the  hostile  lines.  The  subsequent 
rout  of  tho  besieging  forces  at  Uj-Szbny  on  the  26th  April  completed 
the  discomfiture  of  tho  Austrians,  and  forced  them  to  fly  to  the 
frontier.  The  ban  Jellachich  meanwhile  retreated  to  Croatia,  and 
nearly  tho  whole  country  was  once  more  in  the  hands  of  the  Hun- 
garians. 

In  the  midst  of  these  victories  Kossuth  proposed  in  the  diet  at 
Debreczen  the  dethronement  of  the  Hapsburg  dynasty,  and  upon 
the  14th  April  an  act  to  that  effect  was  almost  unanimously  passed, 
although  afterwards  unfavourably  received  by  Gbrgei  and  a  large 
portion  of  the  army.  Tho  chief  provocation  to  the  passing  of  this 
extreme  and,  as  it  eventually  proved,  unfortunate  measure  was  the 
promulgation  of  the  new  constitution  on  the  4th  March  by  the 
emperor  Francis  Joseph,  which  made  a  tabula  rasa  of  all  the  time- 
honoured  laws,  rights,  and  privileges  of  Hungary.  The  substance 
of,the  declaration  of  independence  was  as  follows  :  "That  the  house 
of  HapsbuTff,  having  violated  the  integrity  of  the  kingdom,  treacher- 
ously levied  war  against  the  nation,  and  called  in  tho  aid  of  a 
foreign  power  to  accomplish  its  aims,  has  trampled  under  foot  all 
tho  treaties  that  united  it  to  Hungary,  and  is  therefore  declared 
for  ever  excluded  from  the  Hungarian  throne."  The  form  of 
government  was  to  be  settled  afterwards  by  the  diet,  but  in  the 
meantime  Kossuth  was  nominated  governor,  the  committee  of 
national  defence  was  dissolved,  and  a  new  responsiblo  ministry 
formed  under  the  presidency  of  Szemere. 

It  is  generally  admitted  that,  had  the  Hungarians  followed  up 
their  victories  by  an  immediate  march  upon  Vienna,  they  would 
have  been  able  to  force  the  Austrian  Government  to  terms,  and  thus 
have  warded  off  the  Russian  invasion,  the  preparations  for  which 
were  now  being  conducted  upon  an  enormous  scale.  Instead,  how- 
ever,  of  acting  ou  the  offensive  across  ti>o  Austrian  frontier,  tha 
Hungarian  commander-in-chief,  Sbrgc',  ^fter  a  few  days  delay  at 
Komarom,  made  a  retrograde  movement  towards  the  Hungarian 
capital.  On  tho  4th  May  he  arrived  bcibro  Euda,  which  was  still 
in  the  possession  of  the  Austrians,  but  it  w.as  in  vain  that  he  sum- 
moned the  commander  Hentzi  to  surrender.  Ou  the  15th  began 
tho  regular  bombardment  of  the  fortress,  and  on  the  21st  it  was 
taken  by  assault.  On  the  5th  of  June  Kossuth  made  his  entry  into 
Post,  and  the  diet  having  adjourned  its  sittings  at  Debreczen,  tho 
Government  returned  to  the  capital.  Every  preparation  was  now 
set  on  foot  for  a  desperate  defence  against  the  combined  armies  of 
Russia  and  Austria,  which  by  the  middle  of  the  month  had  com- 
pleted their  arrangements,  and  had  begun  to  invade  the  country 
at  various  points.  Prince  Paskewitch  advanced  from  Galicio  at  the 
head  of  the  main  body  of  the  Russi.an  army,  consisting  of  over 
100,000  men,  while  Haynau  crossed  tho  wettern  frontier  with  an 
Austrian  force  of  60,000,  supported  by  a  Russian  division  of  12,000 
under  Paniutin.  On  the  Drave  and  the  Styrian  frontier  Nugent 
commanded  12,000,  and  near  Esz^k  was  Jellachich  with  25,000  men. 
In  Transylvania  the, combined  Austrian  and  Rus.sian  forces  under 
Puchner  and  Liiders  amounted  to  60,000  ;  so  that,  including  the 
garrisons  of  the  fortresses  in  their  hands,  tho  allied  forces  were  in 
all  not  less  than  275,000  men  with  600  guns.  Tho  whole  ovail.ible 
forces  of  Hungary  did  not  amount  to  more  than  half  this  number, 
the  army  of  the  Upper  Danube  under  Gbrgei  being  50,000,  that  of 
Perczel  and  Vecsey  in  the  south  30,000.  the  army  of  the  north 
under  Dembiuski  12,000  ;  while  theie  were  about  32,000  men  under, 
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^         1  ..„:.   «-i.l  ft  few  thousands  under  Kazinczy  in  the 
Bern  in  Trapsylvanm.  '\^j»/^Xf  June  the  Russian  corps  under 

--'»-^^Si;^/^b;::r:'^:=^^ 
ii\^-r°ndr?qp|^i---- - 

H«ynau>operat.on.on  the  Danul^met  B^       ^^^^  ._^^^  ^,^^ 

interior  of  tlie  =°"7/y-    „' "  A  u-animity  between  the  HunRorian 

""''"^Xtll'efanarGlrnmT.^^which.beingaKainobliged 

commanacr-in-ciuei  ana  I..U  "  .s,p„cd  (July  ID-    After  various 

to  leave  I'est,  t'^^^elfs  wilTtho  tZding  tree,  in  the  vieinity 

wnj^inary  enSje^™"'''^ ,"'„■  1^  „f  1.  i-^h  July  left  the  fortress 
of  Komdrom   Gorge,  on  the  n,ght  of  the  1.  h  July^^   ^.^^^   ^^^^^. 

under   the   charge   "f   ^lapU       "°^  ^^j  t,,,„,,  o.-er  Vad- 

encountered  theHussuus  at  Vacz   »"1  P"'=    ^    gist  the  Russian 

kort,  Losonc7,  and  R'°'^"°™^?!;i\Yo"irfo  lowed,  Onally  crossed 
offet^of  truce  v«re^fusedGore,cU,«y.o^^^^  ^^         .^^^^^  . 

Srgeneraf  concentrat.on      In  f^^l^^-^^^^^  (^Lburg)  ;  and 
been  overpowered  on  the  J  1st  J  uij  at  oefccs        i  o  „„.j   and 

fn   Hungiry    Proper    Demb-nsk.   retreat  d    first    to   Sz^^^^^^ 


idiger  at  szo.ios  ">=■;',  '"XnamianTcs'inive  up  the  fortress  of 
with  his  '^°Jf;  ^^s^hli^'ttX  a    i3ar1a?:bcfeFl  Peter^ardein. 
^Vwlous  n^dL'entoCedBemandGuyon  toT^^^^^ 
Ki^th  and  the  Utengte^^ze.^^^^^  ^^^.^ 
Meszaros,  and   the   miiiiary  'eauiis  October 

IS/^t:i^'d^&^ri!^--^^?n^^ 

^^K^ry  now  ^lZt^r^-Z\:T^.f^^  ^  e'".": 
r;^VtreTu^.Hans  lith^re^r'  -m-nf  ^^^  t^°  s^tlte^'ol 
S:1o1nttTeT='^eU^'  -  f^- 

^s:L^[^;di^^J'i^:^^SJf^^^^^^ 

Lm\"um"rous  Austrian  and  Bohemian  officials  were  thrust  upon 

Ser  1851  as  the  new  civil  and  military  governor.  But  it  was 
o^yaf'""-"  -'i'of  the  emperor  *->  Hungary  (5th  W  to  lUh 
An^ist  1852)  that  the  military  courts  were  closed.  The  whole 
cou^t^  n'w  reduced  to  a  province  of  the  Austrian  empire  was 
placed  under  the  direct  control  of  the  central  Government  at 
Vfenna.  On  the  Ist  May  1853  the  new  organization  was  earned 
into  effect,  and  the  AustriL  civil  code  made  applicable  to  Hunga  ^ 
On  the  8th  September  the  Hungarian  insignia  oi  T^y^}^y,'o-'^^'^ 
had  disappeared  from  Arad  at  the  time  of  Ko«uth's  flight,  were 
lf..<wp?pZ'n  the  neighbourhood  of  Orsova  ;  they  were  conveyed  on 
t^lflth  to  Vienna  ^ut  were  afterwards  transferred  to  Buda.  On 
*'    -XX.    A     ;i^sra  the  s'^ate  of  sicgo  was  abolished,  and  on  the 

tA^^^^^^^f-^  i^'^^  °"  ^^  ^^^ ""'' "' 


T    \^L  /,f  isiSand  1849  by  concessions  to  tlie  national  wi-,wiiu5» 

?m§iwMJSB. 

tricts    are  well  «°/thy  °    "^'kc      1.        g^^  ^_J  pebreczcn  were 
from  Szeged  to  Tem^vAr   e^d  .  ^^  ^^^^  ^^^  ^^ 

St  cofo?.i:u,Tf^o?one  nationality  and  ^^^^^ 

r"'^ir*tra'mi:istr"ro'r"^rof'^hr^h'iu^s\  .m  th, 

tional  and  religious  mattei^,  ''fo'o^°^'=^,'„'',esUnt?pctinoned  for 
dissatisfaction,  and  mor    ^ha"  2^80°  OOO  I  ro.e^s^^^^_^  v^^ ^^  ^^ ^^^^ 

and  the  -stcr  of  the  o^t'^H^iigarTa^t'eml^  in  thf^.s^^ 

settlement  for  the  whole  empire,  now  put  fot"^'^  "^Zf  ,i,p90th 
autonomy  of  their  iountrj',  and  by  an  '™P"'?^^d^^'J,='„°  ,'  ^=^°'° 
October  their  wishes  were  partly  met,   .^^'"'^'^f.^^'^.^'^'^HunVrariau 

J^Srf  X^^f^-^' r^-^^a!;ffi  ^^^^"^ 
cellor      At  the  iame  time  the  curia  regit  (supreme  court  of  ju. 

Jlagjar  recogmzea  „  ,  wanted  the  rcannexation  of  tho 
t  tL  address   sent  to   Vienna  in  June   demanded   the_  fullest 


-  tr n^^r1li^gy:a,:^^i:rH^^ari^^^^  t^  yiehl^l^r 

wh  le  a  nerHungarian  court  chancellor  had  been  in'0'» d  ■"  » 
person  of  Count  ^'orgach.     Stringent  measures  were  ^J^^"  ^y   ''« 

ciaruto.^  wZin  m^y  counties  thrust  upon  the  lord-l.eulena"t'. 
whoCrrforced  to  sub^iit  to  the  -"(ority  of  the  newly-apj_.  .n  d 
Government  sui^.intendent  Count  ^alfl^y  Je  MoJ-  O"  ^=  ^^^-J 
■Vn,T..ml«.r  186'>  a  ceneral  amnesty  was  granted  to  those  wno  w>-ro 

Conservative.  In  a  visit  .^o  Biu^fr^^^-^o  do  ju  Uco  to  the  con- 
1865,  the  emperor  declared  his  mlhng^^^^  J^^  ^_^  consistent 
stitutional  demands  of  "'f  """S'"*"^'  ,  j  .    ^.^^^i  yMfjl 

with  the  integrity  "f^^^V'^^-Seni^ey,  o ne  of  the  leade;^  of  tho 
deErdbd  was  replaced  by  Baron  bcni.yey.o  ^^ 

old  Conservative  party.     j^^^.V'',!"^  j^ted  to  the  principle  oi 
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«u»1  Government  nnCr^  1  "'I ''•^P'^^™ 'stives  accepted  the 
re,naineaunTerthodire'7o  ''l'!r'  ^^  ^rH''^  "'^  ^'^"^-^'"S  army 
jyo«r&i  (home  defence Wrmv  n  '  '".'f!''""'  '"""^"■^  °^  ''^°-  Thi 
and  commamler  in-chief  ™ri,„  I  ""^  ■''•°""  ^P^""^  organization 
tween  Hungary  and  Croatia  wn,?f'-'"fJ5"'S  '?'«"°'lerstandins  be- 

emancipation   of   the  Jew,    .  "i'  °'  '"i"™'  i°<='"J"ig  the 

special^t  (November  29  for  thf"''''' V  7  ■''^"'?"''"  "^t-  ""'i  » 
«nder  the  crown  of  St  StonhL  f  1,  ''°'°"^''"?''  ?^  ■''"  nationalities 
^raa  closed  onIL  lOth  Detmber  isef  ""r  "'tl''°  ?''"S"'^"  '"°* 
next  session  (1869-72)  thVCkmltv  1  ^",  *  '^«'^<;t'ons  for  the 
in  the  previous  detntrl^,^^','^^"''-.^""^  '"'^'^  the  lead 
in  the  i:  21  openedTpr  IS^'l^'seg^  X  ^"'^r  ""'^f^'y-  '^'^^ 
tion  still  prevailed  The  tf;,Lf*f-.-*''°  ^"^'"^  "^  concilia- 
certain  modificat  ons/owin"    tf  tL'^'Z,,^^       1°  time  underwent 

Minister  of  education  (rXuarr  I87n   A  ^"?°  ^°'^'°''  *h« 

L<5nyay  (May  1870)  to  tbe  i™^    ■  i^'  ^^  appointment  of  Count 

?ub{eqLlt  /onat'Ln  to'th  ZsU  n^v'oTui;  H  """""'  ""'^  ^" 
in  the  place  of  Count  Andrd^v  ^^1  °  ■'^w  ?^""^''''''"  <=o""o'l 
Ueust  is  foreign  Tinistcr  of  Au^tri  V  "'''■"^'".^"^  succeeded 
finances  of  HuncrarTwero  becomfnl  m,"""'^,'  Meanwhile  the 
the  repeated  con'trZctTon  since  m^?  T^^  '"'^<^rT^sei  owing  to 

railway's  and .  costl/'^rbUrworU  '  The'Sirs 'o7T872'  ^'""^ 
Lowever,  a  "an  favonriblo  tr.  ♦>,„  r,  t,  V  .  o°®  01  1872  were, 
November  EonyaTrS  from  the  ^^^V^ct.on  At  t^^.  end  of 
bn  the  1st  Decemir  vis  su^^ppii/^  «  v'^  °^'''"  "'"'^fy.  «">! 
Obtained  the  co"  ent  (rf'  th«  df»A^  Szla;^  who  in  March  1873 
August  the  Mil"  '"'  v..}}L^'lU°  ^°"°  additional  taxes.     In 
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August  the  T\UhtlZ  V  ,■  J  ^°  ^°'^°  additional  taxes.  In 
jurfsdi  tion   the    Istirn^oHtn  t^^'t  ^^ere   placed  under  civi° 

Incorporated  wit^  H^nCy  Proi  "  Thrnew  °^  v™°.*'"  "'^'"^ 
more  fortunate  than  tbif  L  •  ^^^'j    ^"o  °ew  cabinet  was  not 

theHnanciarquestiorandSSthi87^;ri''  "  'V  ^°'""'™  "^ 
ministry  under  Bitti  w^th  P  W,  I  ""^'  '"P"^  ^"^  "  ooaUtion 
resignation  in  Februarv  ]S7f  ^  ^  ""  ''''^"™  '°'"^^*^'--  '  Upon  its 
Louse  to  grant  ft,rhe7ta4tt„n„f1"'rf  °f  *'^«  ^^f"^"'  «f  tl'" 

fsd  iiarch):  waTs'p'nTr  7d  bTt  'v^rTf'^""^^  of .  wSet 
elections  for  the  new  sction  ns-rrs'^'S'''S,'"?Jonty  in  the 
Tisza,  minister  of  the  interior  i!?'^~'^*>  ,°,''  *''«  ^^^^  0<=tober 
financial  difficulty  was  met  hv, ?%""""'''"■''* .P"^''*'^"''  a-"!  the 
a  fresh  loan  The  death  of  fek  n^T'lZ  '}'  '°™'"«  t"^'  ^■>'l  ' 
gloom  over  the  whole  count,?      Fn,  ^!*  ■^''"""^  1"«  -^a^'a 

withdrawn  from  the  field  of  Lifl"T'  V'"'  P'-<="oU3ly  he  had 
distinctly  Ma°™rizin, Ln^--^  where  less  moderate  but  more 

of  the  2/th  anil  27  h-M^rch  1876  thrr^S'"'''-  P^  '*'  resolutions 
rrivile^es  the  so  eallr  1   "  «  "  '"°      ,^  deprived  of  their  former 

trom  tf  es   ne  v  ^ounti  s  :r  ■  T;"*^  '^It''"''  '"  Transylva™r 

therestofHungrrv  andw '«T,t»  ,1^  °?  ^'  '^''""  ""^"P"^*^  '■°'- 
tion.  The  numbe7of  rovri  fl^  f '•*  under  the  general  administra- 
much  reduced  especialWi-n  th«  t'""","  ^""^ary  was,  moreover, 
reetionary  state  of  ?e^  Slav^.  Tiansylvanian  circle.  The  insur- 
«pprehensions  of  the  Ma-vars  ^r'""'' i'^^^'i'^'^^  ^'^"'^l  the 
southern  Hun^arv  and  3,=!.7  f  '''2'"?  ,'°  "'^  ^'a''  races  of 
the  Porte.  T£is^;as  still  furfb."  '•""«  ^''}'l'  "^  sympathy  for 
Russia,   and  the  co?din!itv  tl    /  increased   by  the   attitude  of 

sultan  Abdul  HamTd"^.hoTn?l77'''  ^'^T.'"'"^^''  ^y  '^' 
Budapest  with  a  cortion 'of  rt„?      "  presented  the  university  of 

Corvi'nus.  During  the  course  '71^  "^  '\'  '"^'^y  "^  ^attfiias 
Russia  the  Magyars  wore  witb^-S  h'  ''"  ^''^■'<^''  Turkey  and 
fctations  in  favour  of  thoLn,'^/''''"'"'''*  ''™™  open  mani- 
K.vertheless  Xr  tl,f  I„  ,         ''  ,""''  'Sa-nst  the  latter  power. 

formity  w^/  tt"re  uirr^  "ts'oT  Art' Tx V"o7fr''^,,'1'  'l  "=""■ 
(July  1878),  to  furnish  W^,,,.?/  Art.  A XV.  of  the  Berlin  Treaty 

Bosnia  and  he  He  ze^vna  atfl"^*?"/'  ^  *''«  occupation  of 
loss  of  men,  and  an  fdd  t"onal  bfrl    '"''^^'^  "'"^ "  oon^demble 

diet  having  been  clo:ed  "by^The'k  n^^on'^th  %tl^';r  Th  """^ 
elections  were  held  «t  th^  t,^^  n,    °y       ,       ""'  Jnne,  the  new 

nosniawL  progress  nl       The   nL  ^^^'^  ^"^  ^^'  occupation  of 


of  the  town  of  Miskolcz.  On  the  -!,!  Ont^u.  c  „ 
finance,  resigned  office:  otliVr  m  Iter, "'/°H'  ^,""'.  ""^'^^"  of 
nations,  but'were  induced  to  reU^heTr  r,o^. 'r"''''"^  their  resig- 
elections  the  majority  of  votes  1  ad  fallen  f  ,\  Vu  *',™'-  ^^  ^^e 
ment  party.  On  the  20t .  Octobe-  tl"  "„*'  "'"  '^'''"^1  oi  Govern- 
openei,  anl  at  the  be^Inn  n- of  n^.l^K  1?°"""'  Pa^l'ament  was 
ministry  was  compleUd  "hVonlv  neT t'  "',"  ^«,°"^'™ction  of  th. 
Count  Szapary,  and  f.r  comme  ce  Bam^'l^^"  ^'"'^'  ^"^  ^"^'"'^ 
a  sum  of  20,000,000  floLs  w^Ta^iTLf,?"''"^-  "°  "'«  l^'h 
of  the  following  ye."r  granted  for  the  occunation  expenses 

timelfst^actdityfiS^tt^rbl'"^^^  l''^"  -^  ^-  « 

of  Szeged.  At  the  be-ii^nin;  "f  Mav  tL  f  ■  n"™?  '." ""dation 
non-Magyar  nationalities  of  "Hun-,r/  . n  .  ""'"^  ''^''^""'''  "^  "»» 
Roumanians  of  Transylvania  tow,7i  ^"'^  "??™  Particularly  of  the 
endangered  by  the  pass  no-  'f  tl„  V'°,  ^^.^P^""  ''"^'^  to  be 

the  state  lang^-e  to  be^taLht  in  n  ','  "^"'"','°"  ''"'  "<'<'"°g 
schools.  The^new  law  as  SiU^nni  *''^°<">■*lag>•ar  primar^ 
have  an  important  bear'in'  on  the  ?ut^re^f'^''''''"'''''^V^  ""^^'y «° 
necessity  for  more  extended  Hv.r/^  1  ^  """gary.  The  urgent 
of  dykes  and  dred'fn  ' t  ?1  e  wate^  /  "r,''  "^^  "  '^^""  ^y^'^"" 
Trans-Tisian  cou,rt^el  became  more  th^f  ''''"'  "^  "'^  °"'^'''"*» 
eember,  when  in.indations^f  TJ%  ,  1^''  apparent  in  De- 
submerged  many  viHagesTris  and  i^^  ^"°'  f"^  "'«  "^™'' 
portionlof  Na4yirad^rrn<f=^'  f'?'^,  Pffages,  devastated  large 
communes,  andiendercd  lhnnr„  f"°r^'  ^'•»'^.  a"d  other  low-lvi?g 
ISSO  a  loin  of  40  000  OoHorin-ff ''"'°''',^?'"''"'-     '■>  *larch 

regulatingtheThZaXheCosTndoTrlnV''''P'rP"^''^  °f 
the  town  of  Szeged.  rebuilding  and  securing 

LiTERAiLBE  below,  and  thom.fu]Bum'mnrvh^rw      Honitb.  noticed  under 

with  Ilnnga.ian-Entr  -    9«rf,vS/^  X.   .  ■."'°™  *'">   ='■«  unucqunlntcd 

5  vols.);  Fessler,  G„?I„„,e  Ir  ^™„t^  "-omchm  XM,  (Vienna,  1813-14 
1SC7-C8,  s  vols  )■  JlSVth  V.t,».>if  7  "w''  '"'*'■  ^""'so'sen  (3d  ed  LeiuslI 
5  volso/  the  Ge,™a„   i'dUion   of  s"  av'^hf T"'''"  ^'l  ^"^  ""'i-bon.'lSS  tj^  ' 

translalcd  from  (ho  Huncailan      nnrt    p^  ^''^^:?8  (Leipsic,  18C7,  2  vols.),  both 

i^™r,arji.as/a„rf/.r«^,(KdtnC,;  jg^l  ''""  "^^X  .be  addcd-E.  Szabad. 
andlhe  ilaimrs  (London    1«^"V    c  T?'  •'"  L.Godk]n.  Uislm-y  of  Uunaart 

1870,  2  vols  1   and  «,.;„,>;  1*.  U  ^''^"""'  ■""'■»«  <?f».>afe  rf«  Bjn/roZTp.n! 

df."  '"  ^""i/a-!/  <I-onJon.%8'52!i','r  Vnd'S,nrK*^.':;i-  «»;,S''.  V /(/..  <»3 
I80O,  2  vols.),  boll,  translated  frim  tl  e  Ge?n,»„  =„^  ?  "'  -"^'""  (London, 
184S  to  1660  (London,  1860).  See  a"  0  A  J  Peterson  n.^'^""'  ■^"'"'"•J' Z'-''™ 
a;<*  Jnsimiwv,  (London,  18C9,  2  folT)  and  M.T;?  "'''''';'• '*''''' '"''''"''» 
iTenioi,-  (London,  1880).  '      '      '"  '^''*  "'*  anonjipous  riancU  Deak,  a 

III.  Language. 

The  Magyar  or  native  Hungarian  langna"e  is  of  Asi»«^  is,-i,-sx 
belonging  to    the    northern    or   Ural-AUarc   (I'fnn,.  T  1    ^7^ 

40),   and  the  philological  labours  of  Pani   H„„f,i„  "   /i        , 

tan,  published   by  the   Asiatic   Society  in   IRfT  v^^  ^k       "^ 
earned  for  him  a>sting  name. '  The^Cry      '  ptf  Ber:;:iS 
W„        f^^'"  "/«lated.  to  many  of  the  So-called  •' Sub- 
languages^ has  now  few  supporters  v^riental 
AJthough  for  nearly  a  thousand  years  established  in  EnronA  »nJ 


quibmdam ^  ^,,f,.u,-c  ,oc„:  aaa.la  c 

necnort  Ftnnlm  cum  Ungarka,  Upsala  1717 
■  Hunfalvy.  p  81.  «  jj 

r/r.'^^IJr""  ''"""^  ''"'"'^'"^  "  '■'PPo^-'n^'Z-l.,  Copenh.gen  nn«, 
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T>y «,  0,  u,  ii,  u,  the  latter  by  a,  <t,  o,  6,  n,  ti  ;  the  sounds  I,  i,  i  are 
regarded  «s  ooutral.  Since  the  number  of  consonants  exceeds  that 
-of  the  Latin  alphahit  which  represents  them,  tlio  following  combina- 
tionf,  forming  single  articulations,  and  inseparable  as  consonants, 
are  used  to  make  up  the  deficiency  : — cj,  cz,  gy,  ly,  ny,  s:,  ly,  zs^  ^nd 
in  a  few  words  dzs.  Among  the  striking  peculiarities  of  the  lan- 
guage are  the  dc6nitc  and  indefinite  forms  of  the  active  yerb,  e.g., 
Jdlom,  "I  see"  (definite,  viz.,  "him,"  "her,"  "the  man,"  kc), 
■liUok,  "  I  see  "  (indefinite)  ;  the  insertion  of  the  causative,  ficquon- 
tative,  diminutive,  and  potential  syllables  after  the  root  of  the  verb, 
■e.g.,  ter,  "  he  beats  "  ;  vereC,  "  ho  causes  to  beat "  ;  vcregel,  "  he  beats 
repeatedly";  verint,  "ho  beats  a  little";  verhet,  "he  can  beat"; 
the  mode  of  expressing  possession  by  the  tenses  of  the  irregular  verb 
ienni,  "to  be  (viz.,  run,  "is";  vaunak,  "are";  ro((,  "was"; 
U3Z,  "  will  be,"  &c. ),  with  the  object  and  its  possessive  affixes,  e.g., 
nekem  vannak  kinyc-im,  literally,  "to  me  are  books— my  "  =  "  I 
liavo  books  " ;  neki  colt  kenyte,  "  to  him  was  book — his  "  —  "  he  had 
a  book."  Other  characteristic  features  are  the  use  of  the  singu- 
lar substantive  after  numerals,  and  adjectives  of  quantity,  e.g.,  kit 
ember,  literally,  "two  man";  aok  s:6,  "many  word,"  ic. ;  the 
position  of  the  Christian  name  and  title  after  the  family  name,  e.g., 
ijlmosy  Kdroly  tatuir  ur,  "  Mr  Professor  Charles  Clmosy  "  ;  and  the 
possessive  forms  of  the  nouns,  which  are  varied  according  to  the 
number  and  person  of  the  possessor  and  the  number  of  the  object 
in  the  following  way:  tollam,  "my  pen";  tollaim,  "my  pens"; 
toUad,  "thy  pen";  tollaid,  "thy  pens";  toilunk,  "our  pen"; 
tollaink,  "our  pens,"  ic.  But,  although  presenting  no  auxiliary 
▼erb  "  to  have,  '  no  primitive  possessive  pronouns,  no  gender  nor 
«ven  separate  pronominal  forms  and  terminations  for  the  distinction 
of  the  sexes,  and  (suffixed  syllables  or  postpositions  being  used 
instead)  hardly  any  true  declension  for  objective  terms,  the  Magyar 
far  surpasses  every  Teutonic,  Slavonic,  Italic,  and  other  Indo- 
European  or  Aryan  language  in  the  wealth  of  its  verbal  formations, 
«3  also  iu  the  power  of  harmonizing  and  assimilating  the  deter- 
minatives to  the  roots.  Logical  in  its  derivatives  and  in  its  gram- 
fnatical  structure,  the  Magyar  language  is,  moreover,  copious  in 
idiomatic  expressions,  rich  iu  its  store  of  words,  and  almost  musical 
in  its  harmonious  intonation.  It  is,  therefore,  admirably  adapted 
for  both  literary  and  rhetorical  purposes. 

The  first  Hungarian  grammar  known  is  the  Orammatica  Hun- 
^ro-Latina  of  John  Erdusi  alias  Sylvester  Pannonius,  printed  at 
Sarvir-Ujsziget  in  1539.  Among  the  grammatical  works  of  recent 
■dale  are  the  posthumous  treatises  of  Nicholas  Revai  (Pest,  1809)  ; 
the  Magyar  nyclvmcsler  of  Samuel  Gyarmatlii,  published  at  Klau- 
aenburgin  179-4 ;  and  the  various  grammars  forthe  use  of  Germans, 
X>y  J.  farkas  (9th  ed.,  Vienna,  1816),  Maildth(2d  ed.,  Pest,  1832), 
Kis  (Vienna,  1834),  Marten  (8tli  ed.,  Vienna,  1836),  Maurice 
Ballagi  or  (in  German)  Bloch  (5th  ed..  Pest,  1869),  Tbpler  (Pest, 
185i),  Riedl  (Vienna,  1838),  Schuster  (Pest,  1866),  Charles  Ballagi 
(Pest,  1868),  Rem^le  (Pest  and  Vienna,  1869),  Roder  (Budapest, 
1875),  Fiihrcr  (Budapest,  1878),  and  Ney  (20th  td.,  Budapest, 
1879).  One  of  the  best  modern  grammars  for  the  French  is  that  of 
C.  E.  De  Ujfalvy  (Paris,  1876).  Two  Hungarian  grammars  have 
elso  appeared  in  English  by  S.  Wikey  (London,  1852),  and  J. 
Csink  (London,  1853). 

The  earliest  lexicon  is  that  of  Gabriel  (Jlizscr)  Pesti  alias  Tea- 
"tinns  Pannonius,  Nomeiulattira  sex  linguarum.  Latino;,  Jtalicm, 
Oallica,  Bohcmiax,  Ungarica,  et  Oermaniccc  (Vienna,  1538),  which 
was  several  times  reprinted.  The  Vocalntla  Hungarica  of  I3ernar- 
4lino  Baldi  (1583),  the  original  MS.  of  which  is  in  the  Biblioteca 
Ifazionalo  at  Naples,  contains  2899  Hungarian  words  with  render- 
ings in  Latin  or  Italian.'  In  the  Dictionarium  undecim  linguarum 
•of  Calepinus  (Basel,  1590)  are  found  also  Polish,  Hungarian,  and 
English  words  and  phrases.  This  work  continued  to  be  reissued 
ontil  1682.  The  Lexicon  Latino-Hungaricum  of  Albert  Molnar  first 
appeared  at  Nuremberg  in  1604,  and  with  the  addition  of  Greek  was 
reprinted  till  1708.  Of  modern  Hungarian  dictionaries  the  best  is 
thatof  theAcademyofSciences,containingllO,784  articles  in  6vols., 
l>y  Czuc7or  and  Fogarasi  (Pest,  1862-74).  The  next  best  native  dic- 
tionary is  that  of  Jlaurice  Ballagi,  A  ifagyar  nyelv  tcljes  sz6tira, 
(Pest,  1868-73).  In  addition  to  the  above  may  be  mentioned  the 
■wcrk  of  Kresznerics,  where  the  words  are  arranged  according  to  the 
.roots  (Bnda,  1831-32);  iha  Elymologisches  W6rlerhueh...aus  chines- 
ischen  IFiiruln,  of  Podhorszky  (Paris,  1877);  the  Magyar-ugor 
■tsszehasoiiliti  szildr  (JIagyar-Ugrian  Comparative  Dictionary)  of 
Budenz  (Budapest,  1872,  ic);  and  that  of  new  words,  with  German 
and  Latin  equivalents,  by  Kunoss  (Pest,  1843).  Other  and  more 
general  dictionaries  for  German  scholars  are  those  of  Mdrton  (Lexi- 
con tritingue  Latino-Hxtngarico-Germanicum,  Vienna,  1818-23), 
A.  F.  Richter  (Vienna,  1836),  E.  Farkas  (Pest,  1848-51),  Fogarasi 
<4th  ed..  Pest,  1860),  Loos  (Pest,  1869),  and  M.  Ballagi  (Budapest, 
3d  ed.  1872-74).  There  are,  moreover,  Hungarian-French  diction- 
aries by  Kiss  and  Karddy  (Pest  and  Leipsic,  1844-48)  and  Baboa 
•aud  Mole  (Pest,  1855),  and  English-Hungarian  dictionaries  by  Dal- 
Jos  (Peat,  1860)  and  Bizonfy  (Budapest,  1878). 

'    *  See  Count  0(ii  Koun's  "  Lctiere  ITngheresI,"  La  RItlila  Earopea,  anno  tI., 
yol.  II.  ttK.  i,  yf.  {Ct-43.  Florence,  IS7S. 
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IV.  XlTERATTRE. 


The  comparatively  restricted  and  unobtrusive  character  of  the 
Magyar  or  native  Hungarian  literature  is  partly  owing  to  the  fact 
that  there  are  so  many  other. languages  current  in  Hungary,  but  it 
is  chiefly  to  be  attributed  to  the  almsst  exclusive  recognition,  through 
many  centuries,  of  L,atin  as  the  vehicle  of  cultured  thought.  The 
Romish  ecclesiastics  who  settled  in  Hungary  during  the  11th  cen- 
tury, and  who  found  their  way  into  the  chief  offices  of  the  state, 
were  mainly  instrumental  in  establishing  Latin  as  the  predominant 
language  of  the  court,  the  higher  schools,  and  public  worship,  and 
of  eventually  introducing  it  into  the  adniinii^tration.  Having  thus 
become  the  tongue  of  the  educated  and  privileged  classes,  Latin 
continued  to  monopolize  the  chief  fields  of  literature  until  llie  re^ 
vival  of  the  native  language  at  the  close  of  the  18th  century. 

Amongst  the  earliest  Latin  works  that  claim  attention  are  the 
"Chronicle"  (Gesta  Hungar'orum),  by  the  "  anonymous  notary"  of 
King  Biila,  probably  Bela  II.  (see  Podhradczky,'  Beta  kirdly  nivteleit 
icgifzOje,  Buda,  1861,  p.  48),  which  describes  the  early  ages  of  Hun-, 
garian  history,  and  may  be  assigned  to  the  middle  of  the  12th  ceii» 
tury  ;  the  Carmen  ilistrabile  of  Rogerius  ;  the  Liber  Cronicorum 
of  Simon  Kezai,  belonging  to  the  end  of  the  13th  centur)-,  the  so- 
called  "Chronicon  Budense,"  Cronica  Bungiirorum,  printed  at 
Buda  in  1473  (Eichhorn,  Geschichte  dcr  Littcratur,  ii.  319);  and  th« 
Chronicon  Rerum  Hungaricarum  of  John  Thur6czi.'  An  extraordi- 
narystimulus  was  given  to  literary  enterprise  by  king  Matthias  Cor- 
vinus,  who  attracted  both  foreign  and  native  scholars  to  his  court. 
Foremost  amongst  the  Italians  was  Antonio  Bonfini,  whose  work, 
Iterum  Hungaricarum  Decades  IK,  comprising  Hungarian  history 
from  the  eariiest  times  to  the  death  of  King  Matthias,  was  published 
with  a  continuation  by  Sambucus  (Basel,  1568).*  Marzio  Galeotti, 
the  king's  chief  librarian,  wrote  an  historical  account  of  his  reign. 
The  most  distinguished  of  the  native  scholars  was  John  Cesingo 
alias  Janus  Pannonius,  who  composed  Latin  epigrams,  jjancgyrics,- 
and  epic  poems.  The  best  edition  of  his  works 
Count  S.  Teleki  at  Utrecht  in  1784. 


ks  was  published  by 


As  there  are  no  traces  of  literary  productious  in  the  native  or  Magy4 
Magyar  dialect  before  the  12th  century,  the  early  condition  of  the  Iiter»-I 
language  is  concealed  from  the  philologist.     It  is,  however,  known  ture. 
that  the  Hungarians  had  their  own  martial  song?,  and  that  their  Earliej> 
princes  kept  lyre  and  lute  players  who  sang  festal  odes  in  praise  of  relics, 
the  national  heroes.     In  the  11th  century  Christian  teachers  intro- 
duced the  use  of  the  Roman  letters,butthe  employment  of  the  Latin  Arj'adiu 
language  was  not  formally  decreed  until  1114  (see  Bowring,  Poetry  peiiod 
of  the  Magyars,  Introd.  xix.).    It  appears,  moreover,  that  up  to  that  (1000-^ 
date  public  business  was  transacted  in  Hungarian,  for  the  decrees  1301)j 
of  KingColoman  the  Learned  (1095-1114)  were  translated  from  that 
language  into  Latin.     Among  the  literary  relics  of  the  12th  century 
are  the  "  Latiatuc  "  or  Ha'otti  Beszid  funeral  discourse  and  prayer 
iu  Hungarian,  to  which  Dbbrentei  in  his  Regi  Magyar  XycltemUkek, 
assigns  as  a  probable  date  the  year  1171  (others,  however,  1182  or 
1183).      From  the  Margit-Lcgenda,  or  "Legend©'  St  Margaret," 
composed  in  the  early  part  of  the  14th   century,'  it  is   evident 
that  from  tftne  to  time  the  native  language  continued  to  be  em- 
ployed as  a  means  of  religious  edification.      Vnder  the  kings  of  Anjo^ 
the' house  of  Anjou,  the  Magyar  became  the  language  of  the  court  !<i;;ii>- 
That  it  was  used  also  in  official  documents  and  ordinances  is  shown  iii'nnJ 
by  copies  of   formularies  of   oaths,  the   import   of  which  proves  ptriod , 
beyond  a  doubt  that  the  originals  belonged  to  the  reigns  of  Louis  (1301-^ 
I.  and  Sigismond  ;  by  a  statute  of  the  town  of  S.ijo-St- Peter  (1403)  1137). 
relating  to  the  wine  trade  ;  by  the  testament  of  KazzaiKaracson 
(1413) ;  and  by  other  relics  of  this  period  published  by  Dobrentei  in 
vol.  ii.  of  the  R.  M.  Xyclvemlikek.      To  the  early  part  of  the  15th 
century  may  be  assigned  also  the  legends  of  "St  Francis"  and  of 
"  St  Ursula,"  and  possibly  the   original  of  the  Enek  Panniiii^^ 
megvitcUril,  an  historical  "  Song  about  the  Conquest  of  Pannonia." 
But  not  until  the  dawn  of  the  Reformation  did  Magyar  begin  in 
any  sense   to   replace    Latin    for   literary  purposes.       The   period 
placfed  by  Hungarian  authors  between  1437  and  1530  marks  the 
first  development  of  Magyar  literature. 

About  the  year  1437  two  Hussite  monks  named  Tamis  and 
Baliut  (i.e.,  Thomas  and  Valentine)  adapted  from  older  sources  a 
large  portion  of  the  Bible  for  the  use  of  the  Hungarian  refugees  in 
Moldavia.  To  these  monks  the  first  extant  Magyar  version  of  part 
of  the  Scriptures  (the  Vienna  or  Rivai  Codex'}  is  directly  assigned 

»  So  also  Jimbor  (A  Maj)ar  hod.  Tin..  Pest.  1864. p.  IW).  KCmjrcl.  Imre. 
and  othcra  Incline  to  the  \xiitl  Hut  It  wm  BiHa  1..  and  th«l  consequently  the 
••  anonymous  notary"  liclongs  TJtIicr  to  the  lUh  than  to  the  12th  century. 

•  An  example  ot  this  work,  printed  on  vellum  In  Gothic  letter  (Aiig.burc,  H8S), 
and  formerly  belonging  to  the  library  of  Mstehlis  Corvlnus.  kini-  of  IIun(r«ry. 
may  be  eeen  In  the  Billlih  Mnjeum.  Of  tlip  three  (Irit.mcntloned  chronldii 
Hungarian  translations  by  Charlra  Szabd  appeared  at  Bujapeat  In  iseo,  ISCl.  and 

•'both  this  ond  the  later  editions  of  Frankfort  (U8I)  Cologne  'IG30).  and 
Pressbure  (1744)  are  represented  In  the  BrlHsli  Museum. 

•  The  only  copy  exisilng  at  the  present  time  apK«"  If  ''»",»'«'' '■■"J 'Tjl''"' 
•t  the  beginning  of  the  IClh  century.  Both  this  ami  the  //<i/o((i  /!,j.-«  (Pray 
Codei)  are  preserved  In  the  National  Uu.cum  at  BuJapcst 

•  This  codex  contains  Ruth,  the  leMcr  prophets,  and  par,  of  the  ApocrypH*. 
According  to  TolJy.  11  Is  copied  from  an  earlier  one  of  tbe  H'h  ctntary. 
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lijr  Dubrenlfi,  li'it  tlic  exact  date  citlior  of  this  copy  or  of  the 
original  translaliou  cannot  now  be  ascertained.  \VilIi  approximate 
certainty  may  be  ascribed  also  to  Tamas  and  Balint  the  original  of 
tho  still  extant  transcript,  by  George  Ncmeti,  of  tho  Four  Gospels, 
thaJ(ls:ai/  or  Munich  CVJ«:( finished  at  Tatros  in  JloUlavia  inUGG). 
Amongst  other  important  codices  are  the  Jorddiis:k'j Codcx(lbl6-l9), 
an  incomplete  copy  of  the  traiislatioa  of  the  Bible  made  by  Ladislaus 
liAtori,  who  died  about  H5G  ;  and  tho  Dibrcntei  or  Gi/utafch^mtr 
Codex  (1508),  containing  a  version  of  tho  Psalter,  Song  of  Solomon, 
and  tho  liturgical  epistles  and  cospcls,  copied  by  Bartholomew 
llalabon  from  an  earlier  translation  (Kijrnyei,  A  Magyar  nemzeti 
irodalomtortinct  vdzlata,  1S61,  p.  30).  Other  relics  belonging  to 
this  period  arc  tho  oath  which  John  Ilunyady  took  when  elected 
'povernor  of  lluugary  (1440) ;  a  few  verses  sung  by  the  children  of 
rest  at  tho  coronation  of  his  son  JIatthias  (1458)  ;  the  Siralominek 
Both  Jdnos  vcSzccUhn^n  (Elegyupon  John  Both),  written  by  a  certain 
"Gregori,"  as  tlie  initial  letters  of  the  verses  show,  and  during  the 
reign  of  tho  above-mentioned  monarch  ;  and  tho  Emlikdal  Mdtyas 
Irird/y  A<((uWra  (Memorial  Song  on  the  Death  of  King  Matthias, 
U90).  To  these  may  be  aided  the  rhapsody'  on  the  taking  of 
"  Szabdcs  "  (147C)  ;  tlie  Katalin-Legcnda,  a  metrical  "Legend  of 
St  Catherine  of  Alexandria,"  extending  to  over  4000  lines;  and 
the  Fcddodnck  (Upbraiding  Song),  by  Francis  Apdthi. 

In  the  next  literary  period  (1530-lOOC)  several  translations  of  tho 
Scriptures  are  recorded.  Among  these  there  are — versions  of  the 
Epistles  of  St  Paul,  by  Benedict  Komjdti  (Cracow,  1533) ;  of  tho 
Four  Gospels,  by  Gabriel  (Mizser)  Pesti  (Vienna,  153G)  ;  of  tho 
Kew  Testament,  by  John  Erdosi  (Ujsziget,  1541  ;  2d  ed.,  Vienna, 
'1574^),  and  by  Thomas  Felegyhazi  (158G)  ;  and  the  translations  of 
the  Bible,  by  Caspar  Heltai  (Klausenburg,  1551-C5),  and  by  Caspar 
Karoli  (Vizsoly,  near  Gbncz,  1589-90).  The  last,  considered  tho 
best,  was  corrected  and  re-edited  by  Albert  Molnir  at  Hanau  in 
1608.'  Heltai  published  olso  (1571)  a  translation,  improved  from 
that  by  Blasius  Veres  (1565),  of  the  Tripartiium,  of  Verboczy,  and 
Chronika  (1575)  adapted  from  tho  Decades  of  Bonfini.  Karadi  in 
1569  brought  to  light  the  earliest  national  drama,  Balaasi  McnyhiTl. 
Among  the  native  poets,  mostly  mere  rhyming  oTirouiclers  of  tho 
16th  century,  were  Csauadi,  Tinidi,  Nagy  Baczai,  Bogati,  Ilosvay, 
Istvanfi,  Gbrgei,  Temesvari,  ajid  Valkai.  Of  these  the  best  and 
most  prolific  writer  was  Tinidi.  Szekely  wrote  in  prose,  with  verse 
introduction,  a  "  Chronicle  of  the  World"  under  the  title  of  Cronica 
ez  vildgnac  yelss  dolgairOl  (Cracow,  1559).  Csaktomya  and  Kikony 
imitated  the  ancient  clasaica;  poets,  and  Erdosi  introduced  the 
hexameter.  Andrew  Farias  and  the  homilist  Peter  Melius 
(Juhasz)  attempted  didactic  verse  ;  and  Batizi  busied  himself  with 
Bacred  song  and  Biblical  history.  During  the  latter  part  of  tho 
IGth  century  and  the  beginning  of  the  171h  two  poets  of  a  higher 
order  appeared  in  Valentine  Balassa,  the  earliest  Magyar  lyrical 
writer,  and  bis  contemporary  John  Rimay,  whoso  poems  are  of  a 
contemplative  and  pleasing  character. 

The  melancholy  state  of  the  country  consequent  upon  the  perse- 
cutions of  Rudolph  I.,  Ferdinand  II.,  and  Leopold  I.,  as  also  the 
t-ontinual  encroachment  of  Gennanizing  influences  under  the  Haps- 
burgs,  were  unfavourable  to  the  development  of  the  national  litera- 
tiue  during  the  next  literary  period,  dating  from  the  Peace  of  Vienna 
(liiOti)  to  that  of  Szatmdr  (1711).  A  few  names  were,  however, 
distinguished  in  theology,  philology,  and  poetry.  In  1626  a  Hun- 
^ariau  vei-sion  of  the  Vulgate  was  published  at  Vienna  by  the  Jesuit 
Ueorge  Iviildi,*  and  another  complete  translation  of  the  Scriptures,  the 
Bo-called  Komdromi  Biblia  (Komorn  Bible)  was  made  in  1685  by  the 
■  Protestant  George  Csipkes,  though  it  was  not  published  till  1717  at 
fecyden,  twenty-nine  years  after  his  death.'  On  behalf  of  the  Catho- 
lics the  Jesuit  Peter  Pazman,  eventually  primate,  Nicholas  Eszter- 
hdzy,  Simbar,  Balasfi,  and  others  were  the  authors  of  various  works  of 
a  polemical  nature.  Especially  famous  was  the  Hodcegns^  kalauz  of 
Pazman,  which  first  appeared  at  Pozsony(Pressburg)  in  1613.  Among 
the  Protestants  who  exerted  themselves  in  theological  and  controver- 
eial  writings  were'Nemeti,  Alvinczy,  Alexander  Felvinczy,  Marton- 
falvi,  and  Mclotai,  who  was  attached  to  the  court  of  Bethlen  Gabor, 
Telkibanyai  wrote  on  "English  Puritanism"  (1654).  The  Calvin- 
ist  Albert  Molnar,  already  mentioned,  was  more  especially  remark- 
able for  his  philological  than  for  his  theological  labours.  Parispapai 
compiled  an  Hungarian-Latin  Dictionary,  lliclionarium  magyar  is 
dcdk  nyclvcii  (Liicsc,  1708),  and  Apdczai-Cscre,  a.  Magyar  Encydopm- 
<?m  (Utrecht,  1653).  John  Szaldrdi,  Paul  Lisznyai,  Gregory  Pctho, 
John  Kcmouy,  and  Benjamin  Szildgyi,  which  last,  however,  wrote  in 
Latin,  were  tlic  authors  of  various  historical  works.  In  polite  litera- 
ture the  heroic  pncm  ^'niii/ws;  (1651 ),  descriptive  of  the  fall  of  Sziget, 
by  Nichol.as  Zrinyi,  grandson  of  the  defender  of  that  fortress,  marks 
f,  new  era  in  Hungarian  poetry.  Of  a  far  inferior  character  was  tho 
monotonous  Moluicsi  rcszedclcm  (Disaster  of  Mohdcs),  in  13  cantos, 

'  First  made  known  by  Colomon  Thnly  (1871)  from  a  discovery  by  MM.  E.  Nugy 
«iul  D.  \'<'clic)yi  in  tho  nrclilvcs  of  tlic  Cslcsciy  family,  in  the  county  of  L'ng. 

*  Ono  of  tlio  only  seven  perfect  copies  eiLtaat  of  the  Vienna  (1574)  edition  l8 
In. tho  Biltlsli  Mn^cum  library, 

*  A  copy,  with  the  ftutoRrnph  of  tlie  editor,  Is  In  the  Brlt[sh  Mnseum. 

*  A  copy  Is  in  llio  Biitish  Aliiscum  llhiary.  i 
.♦  Tlicro  etc  two  copies  of  this  edition  In  the  Biliish  Museum  Illjrory. 
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produced  two  years  afterwards  at  Vienna  by  Baron  Liszti.  The  lync' 
and  epic  poems  of  Stephen  Gyongyosi,  who  sang  the  deeds  of  Maria. 
Szechy,  tho  heroine  of  Murany,  Murdnyi  Vcn^^  (Kassa,  1C64),  are 
samples  rather  of  a  general  improvement  in  tho  stylo  than  of  thff 
purity  of  the  language.  As  a  didactic  and  elegiac  poet  Stephen 
Kohari  is  much  esteemed,  though  his  poems  arc  of  a  very  seriou» 
and  contemplative  turn.  -  More  Quent  but  not  less  gloomy  are  the 
sacred  lyrics  of  Nyi'ki-Veres  first  published  in  1636  under  the  Latin 
title  of  Tintinnabuiuin  Tripridiantium,  The  songs  and  proverb* 
of  Peter  Beuiczky,  who  lived  in  tho  early  part  of  tho  17th  century, 
are  not  without  merit,  and  have  been  several  times  reprinted.  We 
may  here  mention  that,  from  tho  appearance  of  the  first  extant 
printed  Magyar  work'  at  Cracow  in  1631  to  the  end  of  the  period, 
we  have  just  been  treating  of,  moro  than  1800  publications  in 
the  native  language  an  known.' 

The  period  comprised  between  the  peace  of  Szatmdr  (1711)  andj 
the  year  1772  is  far  more  barren  in  literary  results  than  even  that' 
which  preceded  it.  The  exhaustion  of  the  nation  from  its  protracted 
civil  and  foreign  wars,  tho  extinction  of  the  court  of  the  Transyl- 
vanian  princes  where  the  native  language  had  been  cherished,  and  J 
the  prevalent  use  of  Latin  in  the  schools,  public  transactions,  and 
county  courts,  all  combined  to  bring  about  a  complete  neglect 
of  the  Magyar  language  and  literature.  Among  the  few  prose* 
writers  of  distinction  were  Andrew  Spangdr,  whose  "Hungariani 
Bookstore,"  Magyar  Kunyvtdr  (Kassa,  1738),  is  said  to  be  thtt 
earliest  work  of  the  kind  in  the  Magyar  dialect ;  George  BaranyU 
who  translated  the  New  Testament  (Lauba,  1754)  ;  the  historianei 
Michael  Cserei  and  Matthew  Bel,  which  last,  however,  wrote  chiefly] 
in  Latin  ;  and  Peter  Bod,  who  besides  his  theological  treatises  com-j 
piled  a  history  of  Hungarian  literature  under  the  title  Magyai\ 
AlMiuis  (Szcben,  1766).  But  the  most  celebrated  writer  of  this 
period  was  the  Jesuit  Francis  Faludi,  the  translator,  through  th# 
Italian,  of  William  Darrell's  works.  On- account  of  the  cl&ssitl 
purity  of  his  style  in  prose  Faludi  was  known  as  the  "  Mo^ai 
Cicero."  Not  only  as  a  philosophic  and  didactic  writer,  but  alsq 
as  a  lyric  and  dramatic  poet  he  surpassed  all  his  contemporaries^ 
Another  pleasing  lyric  poet  of  this  period  was  Ladislaus  Amado,  thS 
naturalness  and  genuine  sentiment  of  whose  lightly  running  versed 
are  suggestive  of  the  love  songs  of  Italian  authors.  Of  considerable 
merit  are  also  the  sacred  lyrical  melodies  of  Paul  Radai  in  his  Lelk^ 
hddolds  (Spiritual  Homage),  published  at  Debreczcn  in  1715j 
Among  the  didactic  poets  may  be  mentioned  Lewis  Nagy,  Georgd 
Kdlmdr,  John  llley,  and  Paul  Bertalanfi,  especially  noted  for  his 
rhymed  "Life  of  St  Stephen,  first  Hungarian  king,"  Dicsosiges  <?% 
Istvdn  ehS  magyar  kirdlynak  eUlc  (Vienna,  1751). 

The  remaining  three  literary  periods  stand  in  special  relationship! 
to  ono  another,  and  are-sonietimes  regarded  as  the  same.  The  grst 
two,  marking  respectively  the  progress  of  tho  "  Regeneration  of  tha 
Native  Literature"  (1772-1807)  and  the  "Revival  of  the  Lan7 
guage  "  (1807-1830),  were  introductory  to  and  preparatory  for  tha 
third  or  "Academy"  period,  which  dates  from  tho  year  1830,  antl 
comprises  tho  results  of  the  native  language  and  literature  in  the 
highest  state  of  cultivation. 

In  consequenco  of  the  general  neglect  of  the  Magyar  language  8egea» 
during  the  reigns  of  Maria  Theresa  and  her  successor  Joseph  IL,  ationi 
the  more  important  prose  productions  of  the  latter  part  of  the  16th  of  the 
century,  as  for  instance  the  historical  works  of  George  Pray,  Stephen  litera4 
Katona,  John  Engel,  and  Ignatius  Fessler,  were  written  either  in  ture- 
Latin  or  in  German.     Tho  reaction  in  favour  of  the  n.ative  literature  (1772>i- 
manifested  itself  at  first  chiefly  in  the  creation  of  various  schools  of  1807i 
poetry.     Foremost   among   these  stood  the   so-called    "  French " 
school,  founded  by  George  Bessenyei,  the  author  of  several  dramatic 
pieces,  and  of  on  imitation  of  Pope's  "  Essay  on  Man,"  under  the 
XMe  oi  Azcmhcrnekpribdja  (Yienna.,  1772).     Bessenyei  introduced 
tho  use  of  rhymed  alexandrines  in  place  of  the  monotonous  Zrinian 
measure.     Other  writers  of  the  same  school  were  Laurence  Orczy 
and  Abraham  Barcsay,  whose  works  have  a  striking  resemblance  to 
each  other,   and  were  published  together  by  Revai  (1789).     The 
songs  and  elegies  of  the  short-lived  Paul  Anyos,  edited  by  Bacsanyi 
in  1798,  show  great  depth  of  feeling.     Versifiers  and  ada]iters  from 
tho  French   appeared  also  in   Counts  Adam   and   Joseph  Teleki, 
Alexander  Bdroczi,  and  Joseph  Peczeli,  known  also  as  the  translator 
of  Young's  "  Night  Thoughts."     The  chief  representatives  of  the 
strictly  "classical"  school,  which  adopted  the  ancient  Greek  and 
Latin  authors  as  its  models,  were  David  Baroti  Szabo,   Nicholaa 
Ktivai,  Joseph  Bajnis,  and  Benedict  Virag.    Among  the  most  note- 
worthy works  of  Baroti  are  the   Uj  tncrtekre  vctt  kUlSmb  rersek 
(Kassa,   1777),  comprising  hexameter  verses,  Horatian  odes,  dis-' 
tiches,  epistles,  and  epigrams  ;  tho  Faraszli  Majorsdg {Kassa,  1779- 
80),  an  hexameter  version  of  Vanitre's  Prmdinm  rxisticum  ;  andaa 
abridged  version  of  "Paradise  Lost,"  contained  in  the  K6Ucnienye» 
munkaji  (Komdrom,   1802).     Baroti,    moreover,  published  (1810-^ 
13)  a   translation  of  Virgil's  ^neid  and    Eclogues.     Of   B«r<5ti's 

«  Tho  earliest,  styled  "SonR  on  the  Discovery  of  the  right  hand  of  the  IIol* 
King  Stephen,"  and  printed  nt  Nuremberg  by  Anton  Kobuiper  in  1484.  Is  lost.    ( 

'  SCO  Chas.  Szab(j's  I!egi  Mag'tar  Konyntdr,  Budapest,  1679.  C^.  also  Lit.  Btv^ 
aui  t/tigarn  for  1879,  Bd.  Hi.  Ilcft  J,  p.  433-431. 
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purely  linguistic  works  the  best  known  are  his  Ortcgraphia  la  Pro- 
todia  (Komarom,  1800);  and  the  Kisded  Svitdr  (Kassa,  1784  and 
1792)  or  "Small  Lexicon  "  of  rare  Hungarian  words.  As  a  philo- 
logist Bar6ti  was  far  surpaasod  by  Rcvai,  ivhote  linguistic  labours 
have  already  been  alluded  to  (see  above,  LAtfoUAOE)  ;  but  as  a  poet 
he  may  be  considered  aupcrior  to  Rajnis,  translator  of  Virgil's 
BueolUt  and  Ocorgics,  and  autlior  of  the  ilagyar  Helikonrd  rattS 
kalaia  (Guide  to  the  Magyar  Helicon,  1781).  The  "classical" 
achool  reached  its  highest  state  of  culture  under  Vir^,  whose 
poetical  works,  consisting  chiefly  of  Horatian  odes  and  epistles,  on 
account  of  the  perfection  of  their  style,  obtained  for  him  the  name 
of  the  "  Ilagyar  Horace."  The  Poelai  ilunkai  (Poetical  Works)  of 
Virdg  were  published  at  Pest  iu  17BS,  and  again  in  1822.  Of  hia 
prose  works  the  most  important  ia  the  ilagyar  SidzaJok  or  "  Prag- 
matic History  of  Hungary  "  (Buda,  1808  and  1816).  VAlyi-Nagy, 
the  first  Magyar  translator  of  Homer,  belongs  rather  to  the  "popu- 
lar" than  the  "classical"  schooL  His  translation  of  the  Iliad 
appeared  at  S^rospatak  in  1821.  The  establishment  of  the 
"national"  or  "popular"  school  ia  attributable  chiefly  to  Andrew 
Dugonica,  though  his  earliest  works,  Trqja  veaxddmt  (1774)  and 
Ulyuea  (17SV  indicate  a  classical  bias.  His  national  romances, 
however,  ami  especially  Etelka  (Pozsony,  1787)  and  Az  arany  per- 
«euk  (Pest  and  Pozsony,  1790),  attracted  public  attention,  and  were 
coon  adapted  for  the  stage.  The  most  valuable  of  his  productions 
ii  hia  collection  of  "  Hungarian  Proverbs  and  Famous  Sayings," 
which  appeared  in  1820  at  Szeged,  under  the  title  of  ilagyar  pit- 
dabcazddek  it  jela  monddaolc  The  moat  noteworthy  follower  of 
Dugonics  was  Adam  HorvAth,  author  of  the  epic  poems  Hunnidis 
<Gy6r,  1787)  and  Ritdolphidsz  (Vienna,  1817).  Joseph  Gvaddnyi'a 
tripartite  work/aZujj  rwtdrius  (Village  Notary),  pubushed  between 
1790  and  1796,  as  also  hia  Ranl6  Pdl  i»  gr.  Benyouaeky  i&rUneleik 
<Adventnre8  of  Paul  RontiS  and  Count  Benyowski),  are  humorous 
and  readable,  but  careless  in  style.  As  writers  of  didactic  poetry 
may  be  mentioned  John  Endrbdy,  Caspar  Gbbol,  Joseph  Takics,  aud 
Barbara  Mol  idr,  the  earliest  distinguished  Magyar  poetess. 

Of  a  mor^  general  character,  and  combining  the  merits  of  the 
above  sclio'  Is,  are  the  works  ot  the  authors  who  constituted  the  so- 
called  "  Debreczen  Cla8s,"which  boasts  the  names  of  the  naturalist 
and  philologist  John  Foldi,  compiler  of  .a  considerable  part  of  the 
Dtbreczeni  magyar  grammatica  ;  Michael  Fazekas,  author  of  Ludaf 
ilatyi  (Vienna,  1817),  an  epic  poem,  in  4  cantos;  and  Joseph 
Kovdcs.  Other  precursors  of  the  modern  school  were  the  poet  and 
philologist  Francis  Verseghy,  whose  works  extend  to  nearly  forty 
volumes  ;  the  gifted  didactic  prose  writer,  Joseph  Kdnnan  ;  the 
metrical  rhymster,  Gideon  RMay  ,  the  lyric  poets,  Szentj6bi  Szab<5, 
John  Bacsinyi,  aud  the  sliort-Iived  Gabriel  Dayka,  whose  posthum- 
ous "Verses"  were  published  in  1813  by  Kazinczy.  Still  more 
celebrated  were  Michael  Csokonai  and  Alexander  Kisfoludy.  The 
former  is  one  of  the  most  original  and  genial  of  poets,  his  style 
somewhat  resembling  that  of  Petofi.  The  beat  edition  of  Csokonai'a 
works  was  published  by  Toldy  (Pest,  1844).  The  first  volume  of 
Alexander  Kiafaludy's  Zfim/y,  a  series  of  short  IjTica  of  a  descriptive 
and  reflective  nature,  appeared  at  Buda  in  1801,  under  the  title  of 
KcurgO  izertUm  (Unhappy  Love),  and  waa  received  with  such 
applause  as  but  few  books  have  ever  met  with  ;  nor  was  the  success 
of  the  second  volume  Boldog  titieU'n  (Happy  Love),  which  appeared 
In  1807, inferior.  TheiJcy^i,  or"Tal£sof  the  Past,''  werepublisnedat 
Buda  from  1807  to  1808,  and  still  further  increased  EisfaJudy'sfame  ; 
but  in  his  dramatic  works  he  waa  not  equally  successful.  Journalistic 
literature  in  the  native  language  begins  with  the  ilagyar  Hirmondd 
(Harbinger)  started  by  Matthias  Rath  at  Pozsony  in  1780.  Among 
the  magazines  the  most  important  was  the  Magyar  iluxutn, 
established  at  £assa  (Easchau)  in  17S8  by  Bari5li,  Kazinczy,  and 
Bacsdnyi.  The  Orphtus  (1790)  was  the  special  work  of  Kazinczy, 
and  the  Urania  (1794)  of  Karmin  and  of  rajor. 
fUvlval  Closely  connected  with  the  preceding  period  is  that  of  the 
W  th«  "  Revival  of  the  Language"  (1807-1830),  with  which  the  name  of 
kiu(aig«  Francis  Kazinczy  is  especially  oasociatedl  To  him  it  waa  left  to 
<J807-  perfect  that  work  of  restoration  begun  by  Bar6ti  and  amplified  by 
&SIO).  I'.ivaL  Poetry  and  belles  lettres  still  continued  to  occupy  the  chief 
place  in  the  native  literature,  but  under  Kazinczy  and  his  immediate 
followers  Borzsenyi,  Kolcsey,  FAy,  and  others,  a  correctness  of  style 
and  excellence  of  taste  hitherto  unknown  soon  became  apparent. 
Kazinczy,  in  his  efTorta  to  accommodate  the  national  language  to  the 
demands  of  an  improved  civilization,  availed  himself  of  the  treasures 
of  European  literoture,  but  thereby  incurred  the  opposiriou  of  those 
who  were  prejudiced  by  a  too  biased  feeling  of  nationality.  The 
opinions  ofnia  enemiea  were  ventilated  in  a  lampoon  styled  ilondolat. 
His  bellelettristio  works,  or  S:^  Literaluraifeat,  1814-18), extend  to 
8  vols.,  consisting  in  great  part  of  translations.  His  Eredeti  itukdi 
(Original  Works V  in  6  vols.,  appeared  at  Post  in  1836-46,  under  the 
joint  editorship  of  Bajza  and  'Toldy.  Daniel  Berzsenvi,  whose  odes 
ar«  among  the  finest  in  the  Hungarian  language,  was  the  correspond- 
ent of  Kazinczy,  and  like  him  a  victim  of  the  attacks  of  the  ilondolat. 
But  the  fervent  patriotism,  elevated  style,  and  glowing  diction  of 
Berzsenyi  soon  caused  him  to  be  recognized  as  a  truly  national  bard. 
A  too  frequent  allusion  to  Greek  mytholot^icol  names  is  «  defect 


sometimes  observtuie  in  his  writings.  Uis  collective  works  were 
published  at  Buda  by  Dubrentei  in  1842.  Those  of  John  Eis,  the 
friend  of  Berzsenyi,  cover  a  wide  range  of  subjects,  and  comprise, 
besides  original  poetry,  many  translations  from  the  Greek,  T.atin, 
French,  German,  and  Lnglish,  among  which  last  may  be  mentioned 
renderings  from  Blair,  Pope,  and  Thomson,  and  notably  hia  trans- 
lation, published  at  Vienna  in  1791,  of  Lowth's  "Choice  of 
Hercules. "  The  style  of  Kis  is  unaffected  and  easy.  As  a  sonnet 
writer  none  stands  uigher  than  Paul  Szemere,  known  also  for  his 
rendering  of  Korner's  drama  Zrinyi  (1818),  and  his  contributions 
to  the  EUt  6$  Literatura  (Life  and  Literature).  The  articles  ot 
Francis  Kolcsey  in  the  same  periodical. are  among  the  finest  speci- 
mens of  Hungarian  Ksthetical  criticism.  The  lyric  poems  of 
Kolcsey  can  hardly  be  surpassed,  whilst  hia  orations,  and  markedly 
the  Emllk  bexUa  Kazinczy  Melt  (Commemorative  Speech  on 
Kazinczy),  exhibit  not  only  hia  own  powers,  but  the  singular 
excellence  of  the  Magyar  language  as  an  oratorical  medium. 
Andrew  Fay,  sometimes  styled  the  "  Hungarian  jEsop,"  was  au 
industrious  writer  in  almost  every  branch  of  literature  during  both 
this  and  the  following  period,  but  is  now  chiefly  remembered  for 
his  Eredeti  ileaik  (Original  Fables).  The  dramatic  works  o^ 
Charles  Kisfaludy,  brotlicr  of  Alexander,  won  him  enthusiastic 
recognition  as  a  regenerator  of  the  drama.  His  plays,  moreover, 
bear  a  distinctive  national  character,  the  subjects  of  most  of  them 
referring  to  the  golden  era  of  the  country.  His  genuine  simplicity 
as  a  lyrical  writer  is  shown  by  the  fact  that  several  of  his  snorter 
pieces  have  passed  into  popular  song.  As  the  earliest  Magjarizer 
of  Servian  folk-song,  Michael  Vitkovics  did  valuable  service.  Not 
without  interest  to  Englishmen  is  the  name  of  Gabriel  Dobrentei, 
the  translator  of  Shakespeare's  "llacbeth,"  represented  at  Pozsony 
in  1825,  and  of  Sterne's  "Lettere  from  Yorick  to  Eliza,"  Tarick  it 
Eliza  UreUi  (Pest,  1828).  But  his  chief  merit  in  the  eyes  of  his 
fellow-countrymen  were  his  editorship  of  the  Kolozsvar  Erddyi 
iluseuin  (1814-18,  voL  x.),  and  his  laborious  compilation  of  the 
H/gi  ilagyar  KyclvemUkek  (ilemorials  of  the  Magyar  Language), 
which  works  are  among  the  most  important  contributions  to  the 
literary  history  of  the  nation.  An  historical  poem  of  a  somewhat 
philosophical  nature  waa  produced  in  1814  by  Andreas  HorvAtU 
under  tne  title  of  Zircz  emUkezele  (Reminiscence  of  Zircz)  ;  but  his 
Arpdd,  in  12  books,  finished  in  1830,  and  published  at  Pest  in  the 
following  year,  is  a  great  national  epic.  Among  other 'poets  of  this 
period  were  Alois  Szentmikldssy,  George  Gaal,  £mil  Buczy,  Joseph 
SzAsz,  Ladislaus  T6th,  and  Joseph  Katona,  author  of  the  mucn- 
extoUed  historical  drama  Bdnk  Bdn.^  Izidore  Guzmica,  the  trans- 
lator of  Theocritus  into  Magyar  hexameters,  is  chiefly  noted  for  his 
prose  writings  on  ecclesiastical  and  philosophical  subjects.  As 
authors  of  special  works  on  philosophy,  we  find  Samuel  Ebtelcs, 
John  Imre,  Joseph  Ruszek,  Daniel  Ercsei,  and  Paul  SarvAri  ;  oa  a 
theologian  and  Hebraist  John  Somosay  ;  as  an  historian  and  philo- 
logist Stephen  HorvAth,  who  endeavoured  to  trace  the  Magyar 
descent  from  the  eiirlicst  historic  times  ;  as  writers  on  jurisprudence 
Alexander  Kbvy  and  Paul  Szlemenics.  (For  an  account  of  the  his- 
torian George  Fejer,  the  laborious  compiler  of  the  Codex  Diplomati- 
ciis.  see  Fej£r,  voL  ix.  pp.  64,  65.) 

The  establishment  of  the  Hungarian  Academy  of  Sciences*  (17  h 
November  1830)  marks  the  commencement  of  a  new  period,  in 
the  first  eighteen  years  of  which  gigantic  exertions  were  made  as 
regards  the  literary  and  intellectual  life  of  the  nation.  The  lan- 
guage, nursed  by  the  academy,  developed  ropidly,  and  showed  ita 
capacity  for  giving  expression  to  almost  every  form  of  scientifio 
knowledge.'  By  ofl'ering  rewards  for  the  best  original  dnmatio 
productions,  the  academy  provided  that  the  national  theatre  should 
not  suffer  from  a  lack  of  classical  dramas.  During  the  earlier  part 
of  its  existence  the  Hungarian  academy  devoted  itself  mainly  to 
the  scientific  development  of  the  language  ond  philological  reseai-ch. 
Since  its  reorganization  in  1869  the  Academy  has,  however,  paid 
equal  attention  to  the  various  departments  of  history,  archeology, 
national  economy,  and  the  physical  sciences.  The  encouragement 
of  polite  literature  was  more  escecially  the  object  of  the  Kisfaludy 
Society,  founded  in  1836.* ^^ 

'  The  TObJect  is  almUar  to  that  ot  OiUlparicre  Iroccdy,  Bin  trtvtr  DttTttr 
uta^M  Herm. 

•  It  »M  fonoiicd  In  1835  through  the  irancroiHj  of  Connt  Sj&henjl,  who  dc 
Tolod  bU  wholo  iDCome  for  one  year  (60.000  tioruitt  to  tb«  porpoae.  It  was  aooo 
aupported  by  contributlona  from  all  quanora  except  fiom  the  GotoTumen*. 

»  Amonn  Iho  earllfr  pubjlealloni  of  Iho  academy  wore  tho  Titdomdn^iir 
(Trcasory  of  Sciences.  I834-fl).  with  lu  aupplencnt  Ltlrrafura:  tbt  KHfb!di 
jdutiiln  (FortflRTi  Theatres):  uio  i/a^jrar  aii/a  mdufrt  (Sjaten  of  the  llua- 
frarlon  IaDffaaff«,  1S4S;  3d  ed.,  1S47>;  rartous  dlctlooarlia  of  actendflc,  malbe- 
matlcal,  philosophical,  and  legal  tprma;  an  Uunf;aiUo-Ot  rmaD  dictionary  (18SA- 
88);  and  a  Gloasaf7  of  ProTlnclaHsms  (ISBS).  The  J\'a^y-.9/o/(ir  (Oreat  Dictionary). 
helTQii  by  Cznczor  and  Fogarul  In  IMS,  waa  not  Issued  till  1863-74.  Amancrhe 
regular  organa  of  lh«  academy  aje  thw  *Ti anaactlona **  (fiom  1840).  lo-aome  CO 
ToK,  and  the  "  Annuals." 

*  Among  Its  cadler  produalona  were  ths  Stfi'ieti  iditrrUr  fKallonal  Library), 
pobllahed  164:^-47.  and  conllnued  In  1853  under  the  title  Vjaib  NfnatH  keni/vtcx. 
s  repoeltory  of  works  by  celebrated  authora;  tJ  e  Sul/oldi  lUffngtar  (Treaauiy 
of  Foreign  Romances),  couilstlng  of  trmnslallons;  and  sum o  vlnsble  coKcctlooa 
of  prOTcrba,  folk-aonga,  tradltlona  and  tables  Of  the  many  later  publlcitlona  Ot 
the  Elafalii'ty  s^Klrty  tba  mtM  Important  aa  regards  English  liujrstu/o  Is  the 
^fiaiiptr*  Uinden  MvniAt  (CompJeto  Worka  of  Sbakeapeare),  la  U  Tola.  (lSGi-78X 


378 


H  U  N  G  A  K  y 


thongh  not  eoualfy  succeasful  „"a  dl^ma'S  rr^rich^el  ?o°;  :! 
marty,  wbo,  telong.ng  also  to  tho  close  of  the  last  re  iod  com 
h  ,t„V^?"f  ^TV  '""g'"^"""  ^ith  elegance  of  la„ru".e  '  X 
histoncaltragcdy  5a/am<,«,r,>rf/y  (King  Solomon,  182lf  th^ou-hde! 
ficient  in  dramatic  force,  atlra.ted  contidorable  attention  As  fine 
speciraena  of  ejuc  poetry  the  ^a/rt«  fuldsa  (Flight  of  Zaianisoit 
and  Cserhaloin  (1826)  are  unrivallt.,1      h;«  I  ,.;„  i  ^' 

shows  considerable  ability  as  an  enic  nnef   h,,;  1,"        ''-flj-itszli 

Bimple  character,  and  the  sacred  lyricist    Bela  T-irW^,ri       / 
onginal  but  rather  heavy  lyric  ani^dac'ti/po'et  wo' m  ^  mel-'ti" 

fs  he  happy  i^^^  the  ;t"e;'dcsc  ^t    e  o    tjut  '1?"*-""'^ 

melancholy  character  •  In^enb  ifl!      i  ?  °'   "  P'^asing  but 

of  ShakesDcare'8  r//,,,  i'^5  "  ^'  ''2.°™"  "'="'  "'  '•'«  tranilator 
^.n^fKrandpI^Gyu  fThrn  >^T'"'  %"'"  ^^^™.  "■'J 
epic?oet,  bit  as  an  impn  t  'crUical  wHt"^  i^hi^r '"''f^  '^1=  ""-^ 
whose  Romhanyl  ^^wWr^'^T^^^^lh^^  J ^^'''''^'''^'  """^ 
that  has  appeared  in  mode  n  t'mes  To  h»  1  "  ""Sy^'' P°™a 
the  names  of  Charles  Beiecz  jS.  7p  I  "'^"V  .."J'^r  '"=  "'^'''^'1 
Vida,  Lewis  Tolnai,  the  scntim  n^I'i^/  rt > ,  ""«'  i^^'"'"''  ^°''\^ 
talented  painter  ZoUdn  b7o.  ,v boL  r«i,  r  ^^''''^^'^y.  <"'J  tl'e 
published  in  1871  by  the  Kis?  ImK  ?^°;/r  t,''  T-"  ^/•^'*''''  '^^ 
Vilrady(I876,  1877)aresomcXt  d,,1l  .ff  '  ^''^V"^^  »«  Anthony 
and  Baron  Ivor  KaL,  aS  If  J  J,  Z'  "•"^.l^f' '"  tone  ;  both  he 
1876),  havesho^n  akil  Ither  in  tVe  art  o^'^  ^^'^'"^  Judgment, 
poems  of  Count  Geza  Zichv  anH  V,  ,      t^  f  (i/amanc  Terse.     Tho 

p^fnit-"gB?B9?rr^-- 


lUtekatcbk. 


p^'^'t^x:sir"f^-tfs::7'"^^s^i'T'"^"r'^'r 

belonging  to°  the  achoon  Gay,' 'partaken  'ore  V^'f'^'  "^'"t''" 
lyrical  nature.     This  feature  i/  mt;,„^t?  '"?'^°."f  »  dida.  tic  than. 

0873.  of  Ladislaus  T:rt\'.7nrt irj/<^'i%5  :°i:ni'::^ 

fe  ^^  '»^^«^'- »""-  poet  i.t;:c^lTfJsait:tiy^: 
mui?rt  oLi'rtl"'dr^;,tfi^„'„'  .Tt'hr^^r "'  '5^«j«^  "-"7.  - 

Szasz.  which  poen  t,as  re'varfe,  «i,h  fi"""""  ^'f*'  "f  C'arW 
The  subject,  taken  from  the"^eof  IInl„,  °  ^l'^\''^  ^^^  "^'^-^^'-'y- 
worked  out  from  mcXval  hlen  l!  ^i  "  '*""''>'>  '^  "tistically 
tion  of  the  times  0  St  td^sail'-oTiSr'"  e"*""?"' d"<=rip. 
generally  better  known  as  nmet^fcaUr^nshtn?'*.  ^'""'''  ^^^^ '* 
poet      lie  is  tho  Ma^vaiizer  nf  lii    1  ^"^  "'""  "^  "  origina} 

^W/rf,  and  reV.^  as  also  of  somf  nf  ,1  "f.^"'''  '^'"""'  <""* 
Jloore,  Byron,  Shel  ev  Mmnn    M  "','  '""  l"'^"'  "^  Burns, 

Goethe,  and  others  Yt'°?,\'if''e'^'-'„^™"''''e.  Victor  Hugo' 
,  also  in  Maurice  Lukdcs«'''"^'°"'^i"''>''  """^  P^P"  "PPea.^d 
Meanwhile  dramatic  litetstnrn  7,no  f.,„„j  _ 
whom  the  most  energet icTs  th»  Hf„  ?^!  Tl'^-  ^''^P'o"'.  of 
Joseph  Szathmdry,  who  has  enriched  the  ^'^'^'"''.  S^'S'igeti,  froprU 
than  a  hundred  pieces.  Of  these  th  ,„.,I^  "«Y"°  '*"«' '''"'  ""o-* 
serio-comic  national  dramas  Tl,ir?r''"'f  ""  ""^edies  and 
/r.  is  also  much  admired.  A  pro  ifi  ^b^t^n  ""'^  l''^""^  ^'"» 
appeared  in  Charles  Obernyik,  S  oil°i  L7 ^  ^'"^^."^"1  "riter 
Katona's  £d«*  Bin,  one  of  the  best  hisS.l  ^  T"  •'"'  "e"'  »» 
gunge.  Several  of  the  already  mentioned  V>^ii  F  ''  '"  ""  '""• 
as  we  have  shown  in  tho  caao  of  V^rl?      t  ^P"'  ^'^^  '^"<'' 

for  the  drama      To  these  we  ^!,v    h^'!!!'^'  ""^^'"""l  writers  also 
Sigismund   Caki,°Le«rDobsa^  JostbV'"r    ^"' ""fortunat. 

Joseph  Szenvey  (a^ransrat?r1r"m'rch?Me;)"foXte'VfT' 
Hugo,  Lawrence  Tiifh  Ith,.  in„„     ■         r.  /J'  •"'^^V'^  t-aal,  Charles 

Emeric  Madich  086)  k  ITf  1'  ^^^^  l"^"^^  "^  *'"").  by 
contemplatrve  hirac  er  and  i^Z  iot^.nT  ^i  "  P'-ilo^opI'lcal  'and 
the  latest  most  successM  drnnmH.  i,  "^  ^"^  T  ""«'=■  ^""'"g 
i^«/»  rossza  mihgeTclniryTarTh^^  ?  T^'  '"'/J','  mentioned  thi 
represents  the  fe^of  th^Hnr,?  ■"  ^'*""''  ^"^"^  (^«")-  '^bi':!* 
poetic  sentiment  and  drama&ir.''j'''''°;''y'/"''  ^'■""'^  ^"'^ 
tove),  by  Count  G  za  zfcTf   /S,l«1l?-m  r'A7''^  (Combat  ot 

author^drLa  S„ns7« r."^-,  ^^?  Pnno'pal  merit  of  this 
in  some  parts  exnuisitelv  wnrd.ll  i  ^^P'S^''^  l^^kosy,  although- 


Oregusa.    Tianslatlons  Irora  Mol  fcie.   R.'^f       r.       ''n'"  "''''"'  ">■  J"r"fcs»nr  A. 
h»»OBlM>becnK,.ucdbyth™K|i?a,,|!;  ''V   "'  ^™"<"l'e-  Caltoon.  and  JlorcVo 


gA".".'?,;'„s?;s  tz\xzz  A^'Xir^^'ri' '%  '"^•"-''  ^'■"»™ 

Eugene  fUko8y,,vholJke  those  alreadvinrif.n?''  '^'"'  S'^Ph"  FcJm.  and 
the  Khfaludy  Sclely's  ,^rs|„n  „t  sh^^^^^^  nje„,lnno|i,  have  asMslcd  ,„ 

^    latlona  from  Wk'n)angu'g  "/have  durLthJ  1..,  f'""'  """"•  ""■'""'  '•■'>"'• 
made  by  Emil  AXniiuyrDruZtiiXllL'''^^^^^ 

I   many  others.     A  Wauvar  tpv^i™    hi,  r^..       "?'»'•'<""•  fmerlc  Gisnilr.  an* 
published  at  Prstln  18?°     Fa  tiful  renL,lnr"h^  ^,'"'"?-  "J  '"»  ^<""~"'  ^'» 

,  appeared  In  vols.  1   and  II    olthr  //„.„.!.  ^u^.^  °'  ^'''^  ^''^^^'^  nationalities 

Country-8  Popular  Son«;cLmcnced^^f;j'f„i*;'"«^  (Leasury  of  the 

'  Boclety.     In  vol.  111.  RoumSn  S"„„'^  ""'ier  the  aiisplees  cf  ll,e  Klsf-ludy 

I   Einber.  Julian  CrozoseuaTdJoscnlV"^.      )i"ve  been  llneyaHzcd  by  Cmro 

(Budapest  1877).    The  Z"?J, 7™  h^.S,",' ,""''"'''''  ''''«  Ror„in  „f,.,lr,ut 

lovi,,^.on,,hesU;„„^fJ;Ta„'i^vln„vl,  noth%V°?''''''""  ">'  ^"S"-^  ■•"• 
IniercBtlng  from  on  eibnocrabhlpal  ,?n,n/„t  ™""''r '""mM'loncd  «oike  are 
appear  from  t.rac  to  time  In  the  a'/"^,  /  "r''  ^  """'"  '"""  «"«  E.  gHsl, 
by  Paul  Gyulal.  We  X  here°nf,e  ,?„,  nf-;'"''f  (B"""?"'  R"^"'".).  oo,vlnr»tf 
garlan  there  are.  bcs.dea  "everal  «nrH„,  .  i''''"'^."  unacquainted  v>ltb  lln„. 
anthologies  of  .Magyar  poe^vin  ?™i  fV""'  °'  '^''"*''  "'"'  «'  Arnny.  21- 
and  F.Toldy(182«I.  G.  sScicr  ,««  ,.';'5!^""c'  ""''''  l"ie">- J  »e'y(!.y 
(1854,  I660).A  nu»(I854).c"°m  P,  ,^t^,\^,^^^^^  ""'"■  «    "    Kcbcny 

Helm  (1872),  G  M.  Ha,n,,^g,i874)A^ln   ,*'.'','  '^A  ""'""MO)..!  Nord- 

tlo.,.  hav«  also  been  puldlsh  in  Engl, °^vL^;lH/>'V"^  "''■'■■"  '"'"- 
in  Ma  grammar  (18.521.  and  E  r>   lintu./ia?-,'^'''^''."  "i""'"?  (>»-'U),  S  W€ke^ 
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found  a  representative  in  Francis  Vcrsceliy  at  the  beginning  of  tlie 
I9th  century,  was  afterwards  revived  oy  Fay  in   his  Biluky  has 
(1832),  and  by  the  contributors  to  certain  literary  magazines,  espe- 
cially the  Aurora,  an  almanack  conducted  by  Charles  Kisfaludy, 
]821-30,  and  continued  by  Joseph  Bajza  to  }837.     Almost  simul- 
taneously with  the  rise  of  the  Kisfaludy  society,  works  of  fiction 
assumed  a  more  vigorous  tone,  and  began  to  present  just  claims  for 
literary  recognition.     Far  from  adopting  the  levity  of  style  too  often 
observable  in  French  romances,  the  Jfogyar  novels,  althongh  en- 
livened by  touches  of  humour,  have  generally  rather  a  serious  his- 
torical or  political  bearing.     Especially  is  this  the  case  with  Kicholas 
J6sika's  Abafi  (1836),  A  csthtk  Magyarorszdgon  (The  Bohemians  in 
Hunt-ary),  and.^ju<o/i<)ZfiWon(The  Last  of  the  Bathoris),  published 
in  1847.     In  these,  as  in  many  other  of  the  romances  of  Josika,  a 
high  moral  standard  is  aimed  at.     The  same  may  be  said  of  Baron 
Joseph    Eotvos's   Karlhausi  (1839),    and   Falu   Jfgyzije  (Village 
Notary),  published  in  1845,  and  translated  into  English  (1850)  by 
O.  Wenckstern  (see  EiJTVos,  voL  viii.   p.  455).     The  Arvizkbnyv 
or  "  Inundation  Book,"  edited  by  Eotvbs,  1839-41,  is  a  collection 
of  narratives  and  poems  by  the  most  celebrated  authors  of  the  time. 
Of  the  novels  produced  by  Baron  Sigismond  Kemeny  the  Oi/ulai 
Pal  (1847),  in  5  vols.,  is,  from  its  historical  character,  the  most  im- 
portant    His  F^rj  is  tui  (Husband  and  AVifc)  appeared  in  1S53 
(latest  ed.,  1878),  the  Rajongdk  (Fanatics),  in  4  vols.,  iu  1858-53. 
The  graphic  descriptions  of  Hungarian  life  in  the  middle  and  lower 
classes  by  Lewis  Kuthy  won  for  him  temporary  renown ;  but  his 
style,  though  flowery,  is  careless.     Another  popular  writer  of  great 
originality    was    Joseph    Itadakovics    alias    Vas-Gcrcben.       The 
romances  of  Baron  Frederick  Podmaniczky  are  simpler,  and  rather 
of  a  narrative  than  co!lo(juial  character.     The  fertile  writer  Paul 
Kovdcs  excels  more  particularly  in   humorous   narration.      Fay's 
singular  powers  in  this  direction  were  well  shown  by  his  Jdvor  orros 
Is  Bakator  Ambriis  szolgdja  (Doctor  Javor  and  his  servant  Ambrose 
Bakator),  brought  out  at  Pest  in  1855.     The  liau'lyck  (Tales)  of 
Ladislaus  Bobtny  were  produced  in  the  same  year,  his  PusUAk  fia, 
(Son  of  the  Pusztas)  in  1857.     Pleasing  humorous  sketches  are  con- 
tained also  in  Ignatius  Nagy's  Bcszihjck  (1843)  and  "Caricatures" 
or  TorzkJpek  (1844) ;  in  Caspar  Bernit's  Frcsko  kfpck  (1847-50) ;  in 
Gustavus' Lauka's  Viddc,  and  kis  A  j6  r6gi  vildg  (The  Good  Old 
World),  published  respectively  in  1857  and  1863  ;  and  in  Alexander 
Balazs's  BesZfUyei  (1855)  and  Tukdrdarabok  {166!>).    Among  authors 
pf  other  historical  or  humorous  romances  and   tales  which  have 
appeared  from  time  to  time  are  Francis  Marton  alias  Lewis  Abonyi, 
Joseph  Gaal,  Paul  Gyulai,  William  Gybri,   Lazaras  Horvath,  tne 
short-lived  Joseph   Irinyi,  translator   of  "  Oncle   Tom's   Cabin," 
Francis  Ney,  Albert  Palffy,  Alexander  Vachott   and  his  brother 
Emeric   (Vahot),    Charles   Szathmdry,    Desider  Marpittay,  Victor 
Vajda,  Joseph  Bodon,    Atala   Kisfaludy,   John   Kratky,  and  the 
several  writers  whose  names  and  latest  works  are  noticed  at  the  end 
of  this  paragraph.    Butbyfar  the  most  prolificand  talented  novelist 
ihat   Hungary   can   boast  of  is  Maurice  J<5kai,  whose  power  of 
imagination  and  brilliancy  of  style,  no  less  than  his  true  representa- 
tions of  Hungarian  life  and  character,  have  earned  for  him  a  Euro- 
pean reputation.    His  earlier  romances,  published  before  the  revolu- 
tion of  1843,  are  chiefly  of  a  social  or  political  tendency.     Of  his 
more  recent  productions  the  best  known  are  Fgy  magyar  ndbob  (A 
Magyar  Nabob),  with  its  continuation  JCdrpdthy  Zoltdn,  published 
in  1853  and  1854  respectively;  Szerelem  bolojidjai  (Hie  Fools  of 
Love,  1867);  Az  lij /oUlcsur  [The  New  Landlord),  translated  into 
English   by   A.    J.    Patterson    (1868);    FckcU'  gyimdnlok  (Black 
Diamonds,  1870) ;  A  jUvIS  szdzad  reginye   (The   Romance  of  the 
Coming  Century,  1873) ;  Az  ilet  komididsai  (The  Comedians  of 
Life,  1876) ;  the  historical   romance   S^p  itikhdl  (1876)  already 
referred  to  ;  aud  his  justly  admired  and  vividly  interesting  work 
Egy  az  isUn  (God  is  One,  1877).     The  events  of  the  last-mentioned 
novel,  in  which  the  Unitarians  play  an  important  part,  are  sup- 
posed to  take  place  between  the  years  1848  and  1859,  and  the  scenes 
ore  laid  partly  in  Transylvania,  partly  iu  Italy.     In  his  A  nivUlen 
vdr  (Nameless  Castle,  1878),  the  author  connects  an  epoch  of  French 
history  with  Hungarian,  and  gives  an  account  of  tne  Hungarian 
army  employed  so  unsuccessfully  against  Napoleon  in  1809.     Bab 
Bdby  (Captive  Raby),  produced  in  1879,  is  a  tale  of  the  times  of 
Joseph  11.     Defects  occasionally  observable  in  J6kai's  works  are 
•want  of  unity,  consistency,  and  probability.     Of  the  novels  pro- 
duced by  other  authors  since  1870,  wo  may  mention  A  hoi  az  ember 
kezdsdik  (Where  the  .Man  Begins),  by  Edward  Kavassy  (1871),  in 
which  he  severely  lashes  the  idling  Mag)-ar  nobility  ;  Az  in  ismer- 
6»eim(My  Acquaintances),  by  Lewis  Tolnoi  (1871) ;  and  Anatol,  by 
Stephen  Toldy  (1872) ;  the  versified  romances  Dili  bdbok  h6se(Kno 
of  the  Fata  Morgana),  generally  ascribed  to  Ladislaus  Arany,  but 
anonymously  published,  A  szerelem  hise  (Hero  of  Love),  by  John 
Vaida(1873),  and  TaUlkozdsok  (Rencounters)  by  the  same  (1877), 
end  A  TUndirOv  (The  Fairy  Zone),  by  John  Bulla  (1876),  all  four 
interesting  as  specimens  of  narrative  poetry;  Kdlozdy  Bila  (1876), 
a  tale  of  Hungarian  provincial  life,  by  Zoltan  Bebthy,  a  pleasing 
writer  who  possesses  a  fund  of  humour,  and  appears  to  follow  the 
beat  English  models ;  Edith  UrUncie  (History  of  Edith)  by  Jouph 


Prdm  (1876) ;  KyomarusAg  iskoldja  (School  of  Misery),  by  the  pro- 
lific author  Arnohl  V^rtesi  (1878) ;  TitkoU  szerelevi  (Secret  Love), 
by  Cornelius  Abrdnyi  (1879),  a  social-political  romance  of  some 
mcnt ;  and  UJ  idok,  avuU  embcrek  (Modern  Times,  Men  of  the 
Past),  by  L.  Vtka  (1879).  In  the  luhon  (At  Home),  by  Alois 
Degre  (1877),  the  tale  is  made  the  medium  for  a  satirical  attack 
upon  ofScial  corruption  aud  Hungarian  national  vanity  ;  and  in 
the  Almok  dlmoduja  (Dreomer  of  Dreams),  by  John  Aabijth  (1878), 
other  national  defects  are  aimed  at  A  rosz  szomszid  (The  Bad 
Neighbour),  by  Charles  Vadnay  (1878),  is  a  felicitous  representa- 
tion of  the  power  of  love.  The  Az  utotsd  Bebck  (The  Last  of  the 
Bebeks),  by  the  late  Charles  Pitery,  is  a  work  rich  in  poetic  inven- 
tion, but  meagre  in  historical  matter.  The  reverse  is  the  case  witl^ 
the  Lajos pap  (Priest  Lewb),  by  Charles  Vajkay  (1879),  the  scene  of 
which  is  placed  at  Pest,  in  the  beginning  of  the  14th  century.  In 
this  romance  the  interest  of  the  narrative  is  weakened  by  a  super- 
abundance of  historical  and  archsological  detail. 

As  regards  work?  of  a  scientific  character,  the  Magyars  until 
recently  were  confessedly  behind  hand  as  compared  with  many  other 
European  nations.  Indeed,  before  the  foundation  of  the  Hungarian 
academy  in  1830,  but  few  such  works  claiming  general  recognitioa 
had  been  published  in  the  native  language.  Even  in  1847  astro- 
nomy, physics,  logic,  and  other  subjects  of  the  kind  had  to  b» 
taugnt  in  several  of  the  lyccums  tluough  the  medium  of  Latin. 
The  violent  political  commotions  of  the  next  few  years  allowed  but 
little  opportunity  for  the  prosecution  of  serious  studies  ;  the  sub- 
sequent quieter  state  of  the  country,  and  gradual  re-establishment  of 
the  language  as  a  means  of  education ,  were,  however,  more  favourablo 
to  the  development  of  scientific  knowledge. 

In  the  department  of  philosophy,  besides  several  writers  of  disser- 
tations bearing  an  imitative,  didactic,  or  polemical  character,  Hun- 
gary can  boast  a  few  authors  of  independent  and  original  thought. 
Of  these  one  of  the  most  notable  is  Cyril  Horvath,  whose  treatises 
published  in  the  organs  of  the  academy  display  a  rare  freedom  and 
comprehensiveness  of  imagination.  John  Uetinyi  and  Gustavus 
Szontagh  must  be  rather  rcgaided  as  adopters  and  developers  of  ths 
ethical  teaching  of  Samuel  Kbteles  in  the  previous  period. 
Hyacinth  R6nay  in  his  ilulalvdny  (Representation)  and  Jellemismt 
(Characteristics)  endeavoured  to  popularize  psychological  studies. 
The  philosophical  labours  of  the  already  mentioned  John  Erd^lyi 
and  of  Augustus  Greguss  won  for  them  well-deserved  recognition, 
the  latter  especially  being  famous  for  his  aathetical  productions,  in 
which  he  appears  to  follow  out  the  principles  of  Vischer.  The 
Tanulmdnyok  (Studies)  of  Greguss  were  brought  out  at  Pest  in  1872. 
The  reputation  of  John  Szilasy,  John  Varga,  Fidelius  Beely,  and 
Francis  Ney  arose  rather  from  their  works  bearing  on  the  subject  oi 
education  tlian  from  their  contributions  to  philosophy. 

The  labours  of  Stephen  Horvath  in  the  nreceding  period  had  pre- 
pared the  way  for  future  workers  in  the  field  of  historical  literature, 
bpecially  mentorious  among  these  are  Michael  Horvath,  Ladislana 
Szalay,  Paul  Jaszay,  and  Count  Joseph  Teleki.  The  ilagyarok 
ISrlinele  (History  of  the  Magy.^rs),  in  4  vols.,  first  published  at  Papa 
(1842-46),  and  afterwards  in  6  vols,  at  Pest  (1860-63),  and  in  8  vols. 
(1871-73),  is  the  most  famous  of  Michael  Horvith's  numerous  his- 
torical productions.  Ladislaus  Szalay's  Magyarorszdg  lOrt&neU 
(History  of  Hungary),  vols.  i.-iv.  (Leipsic,  1852-54),  vols,  v.-vi 
(Pest,  1856-61),  second  edition,  i.-v.  (1861-66),  is  a  most  compre- 
hensive work,  showing  more  particularly  the  progress  of  Hungarian 
legislative  development  in  past  times.  His  style  is  elevated  and 
concise,  but  somewhat  difiicuU.  Magyar  history  is  indebted  to 
Paul  Jaszay  for  his  careful  working  out  of  certain  special  periods, 
as,  for  instance,  in  his  A  Magyar  Tumzet  napjai  a  Icgrigibb  idstil  aa 
arany  buUdig  (Days  of  the  Hungarian  nation  from  the  earliest  tiines 
to  the  date  of  the  Golden  Bull).  Count  Joseph  Teleki  is  famed 
chiefly  for  his  Uunyadiak  kora  Magyarorszdgon  (The  Times  of  the 
Hunyadys  in  Hungary),  vols,  i.-vi.  (P«st,  1852-63),  t-iii  (1853- 
67),  the  result  of  thirty  years'  labour  and  research.  In  particular 
departments  of  historical  literature  we  find  George  Hartal,  author  of 
Commentdriorum  .  .  .  JjJn'JfK.,  torn.  i.-iii.  (Pozsony,  1847),  John 
Czech,  Gusta^Tis  Wcnczel,  Frederick  Pesty,  and  Paul  Szlemenics, 
as  writers  on  legal  history  ;  Joseph  Bajza,  who  in  1845  commenced 
a  "History  of  the  World,"  Aie.\ander  SzilAgyi,  some  of  whose  works, 
like  those  of  Ladislaus  Kbvary,  bear  on  the  past  of  Transylvania, 
others  on  the  Hungarian  revolution  of  1848-49  ;  Charles  Lanyi 
and  John  Pauer,  authors  of  treatises  on  Roman  Catholic  ecclesi- 
astical history ;  John  Szombathi,  Emeric  Revesz,  and  Balogh, 
writers  on  Protestant  church  history ;  William  Frakn6i,  bio- 
grapher of  Cardinal  Pizman,  and  historian  of  the  Hungarian  diets ; 
and  Anthony  Gevay,  Aaron  SziUdi,  Joseph  Podhradczky,  Charleo 
Szab<5,  John  Jtrney,  and  Francis  Salamon,  who  have  inves- 
tigated and  elucidated  many  special  historical  subjects.  For  the 
mediaeval  history  of  Hungary  the  ifdlydskori  diplomaHkai  emliiek 
(Diplomatic  Memorials  of  the  Time  of  Matthias  Corvinus),  issued  by 
the  academy  under  the  joint  editorship  of  Ivan  Nagy  and  Baron 
Albert  Nyary,  affords  interesting  material.  As  a  masterly  produc- 
tion based  on  extensive  investigation,  we  note  the  H'esselinyi 
Ferena .  .  .  Usszecskiivise  (The  Secret  Plot  of  Francis  Wcaaclcnyi, 
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1664-71),  by  Julius  P.inler  (1876).  Among  the  many  historiana  of 
Hngyar  literature  Francis  TolJy  ■alias  Sclicdcl  liolils  tlie  foremost 
place.  As  compilers  of  useful  nmnuals  may  be  mcntioncil  also 
Joseph  Szvorenyi,  Zoltan  lieuthy,  Alexander  Inire,  Paul  Jambor, 
Lodislaus  Nevy,  John  Kbrnyei,  and  Joseph  Szinnyci,  junior.  For 
j)hilolo;;ical  and  ethnogiopliical  research  into  the  orijjin  and  growth 
^the  language  none  excels  I'nul  Hunfalvy.  He  is,  njoreover,  the 
warm  advocate  of  the  theory  of  its  Ugrio-Fmnic  origin,  as  estab- 
lished by  the  Lite  Uraliau  traveller  Anthony  Heguly,  the  result  of 
whose  labours  Hunfalvy  published  in  1864,  under  the  title  A  Vogul 
fild  (?i  nip  (The  V'ogul  Land  and  People),  lietween  1802  and  IBGO 
valuable  philological  studies  beariiig  on  the  game  subject  were  ]>ub- 
lislied  by  Joseph  Budenz  in  the  Nijclvtudomdnyi  IcOzleminyck  (I'hi- 
fological  Transactions)  This  ]>eriodical,  issued  by  the  academy, 
Imi  d-'iiinj  the  last  decade  (1870-80)  contained  also  comparative 
•tudies,  by  Arminins  Viinibery  and  Cabricl  Calint,  of  the  M.igyar, 
Tnrkisli-Titar,  and  Mongolian  dialects. 

As  compilers  and  authors  of  worlcs  in  various  scientific  branches 
allied  to  history,  may  bo  particularly  nientimied — in  statistics  and 
jieogrnphy,  Alexius  I'enycs,  ICnicric  Palugyay,  Alexander  Konck, 
John  llunfalvy,  Charles Galgiiczy,  Charles  Keleti,  Leo  Beiitby,  Joseph 
Ktirusi,  Charles  llallagi,  and  Paul  Kiraly,  and,  as  regards  Transyl- 
vania, Ladislans  Kuvary  ;  in  tn,vel,  Ariniiiius  V'.^nibcry,  Ignatiug 
Goldziher,  Ladislans  Magyar,  John  Xantus,  John  Jerney,  Count 
Andrassy,  Ladislans  Podnianiczky,  Paul  Hunfalvy  ;  in  astronomy, 
Nicholas  Konkoly  ;  in  archa;ology,  Bishop  Arnold  Ipolyi,  Floriau 
Homer,  Eincric  HcHszlmann,  John  Sidy,  Baron  Albert  Nyary, 
Francis  Pulszky,  and  Francis  Kiss  ;  in  Hungarian  mythology. 
Bishop  Ipolyi,  Anthony  Csengcry,'  and  Arpad  Kerekgyai't6  ;  in 
numismatics,  John  Erdy  and  .Jacob  Ku)ip  ;  and  in  jurisprudence, 
Augustus  Karvassy,  Theodore  Pauler,  Gustavus  Wenczel,  Emerio 
Csacsko,  John  Fogarasi,  and  Ignatius  Fiauk.  Since  1867  great 
•ctivity  has  been  displayed  in  history  and  its  allied  branches,  owing 
to  the  direct  encouragement  given  by  the  Hungarian  liistorical 
Society,  and  by  the  historical,  archreological,  and  statistical  com- 
mittees of  the  academy. 

Notwithstanding  the  exertions  of  Paul  Bug.at  to  arouso  an  in- 
terest in  the  natural  sciences  by  the  establishment  in  1841  of  the 
"Hungarian  lioyal  Natural  Science  Association,"  no  general  acti- 
vity was  manifested  in  this  department  of  knowledge,  so  far  as  tho 
native  literature  was  concerned,  until  1800,  when  the  academy  or- 
ganized a  special  committee  for  the  advancement  of  mathematical 
und  natural  science.'^  The  principal  contributors  to  tho  "Transac- 
tions "  of  this  section  of  the  academy  have  been — for  anatomy 
ond  physiology,  Coloman  Balogh,  Eugene  Jcndrassik,  .Joseph  Leu- 
hoBsck,  and  Lewis  Thanhoffer  ;  for  zoology,  John  Frivaldszky, 
John  Kricsch  and  Theodore  Marg(5  ;  for  botany,  Frederick  Hazs- 
linszky,  J.en-is  Jurauyi,  and  Julius  Klein  ;  for  mineralogy  and 
peology,  Joseiph  Szabo,  Max  Hantken,  Joseph  Krenner,  Anthony 
iKoch,  and  Charles  Hoffmann ;  for  physics,  Caion  Lorando  Eot- 
vos,  Coloman  Szily,  and  Joseph  Sztoczck  ;  for  chcmistrj',  Charles 
Thailand  Vincent  Wartha;  for  meteorology,  Guido  Schcnzl.  As  good 
text-books,  for  which  the  so-called  "Ladies'  Prize"  was  awarded 
by  the  academy,  we  may  mention  the  TcrnUszHtan  (Physics)  and 
[I'crmiszcllani  foldrnjz  (Physical  Geogiaphy)  of  Julius  Greguss. 

Almost  simultaneously  with  the  formation  of  the  above-mentioned 
committee  of  tho   academy,  tho  "Natural  Science  Association" 

'  Tlie  translator  of  Atacaulay, 

*  Sec,  liovvcvcr,  J.  Szinnyci  and. Son's  BtbHothcca  HiinfjtTi icahtstoricB  natnralis 
el  m<ttheseoi,  1472-1875  (Uivdjipcbt,  1878),  ulicro  llio  mimbcr  of  Magyar  works 
bearing  on  tlio  natural  sciences  ond  inuthcmutica  printed  from  tito  earliest  date 
to  tUc  end  of  1875  la  stated  to  be  3S11,  of  >vliich  IOC  are  icfcircd  to  periodicals. 


showed  signs  of  renewed  animation,  end  soon  advanced  with  rnpiil 
strides  in  the  saaie  direction,  but  with  a  more  popular  aim  than  tha 
academy.  This  may  be  seen  from  the  fact  that  between  1808  and 
1878  the  number  of  its  members  increased  from  some  600  to  about 
6000.  Since  1872,  in  addition  to  its  regular  organs,  it  has  issue>l 
Hungarian  translations  of  several  popular  scientuic  English  works, 
as,  for  instance,  Darwin's  Or/j/n  o/ Species  ;  iin\\ey' a  Lessons  </» 
rhijsiolo(jy\  Lubbock's  PreJnstoric  Times;  Proctor's  Otlur  Worlda 
than  Oiiis  ;  Tyndall's  Ucai  as  a  Mode  of  Moiiox,  &c.  Vci-siona 
have  also  been  made  ot  Cotta's  Ocologie  der  Gcgcuwarl  and  Helm- 
holtz's  Populdre  Vorlesunr/en.  As  important  original  monographa 
wo  note — Az  drapdhj  a  Fiumei  bbulhen  (Ebb  and  Flow  in  tho 
Gulf  of  Flume),  by  Emil  Stalilbergcr  (1874);  Jllayi/arorstiig pdk- 
fauurija  (The  Araclmida  of  Hnngaiy),  by  Otto  Hermann  (1870-78); 
Magijarorszdg  vaskovei  is  vastcrminyei  (The  Iron  Ores  and  Iroa' 
Products  of  Hungary),  by  Anthony  Kerpely  (1877);  ilagijarorszdy 
iicuzefcschh  dohdniifajainak  cltemiai  .  .  .  tncgvizsgdldsx  (Chemical 
Examination  of  the  most  famous  Tobaccos  of  Hungary),  by  Dr 
Thomas  Kosutany  (1877). 

In  order  to  give  a  general  idea  of  the  dominant  positiou  that  the 
native  Hungarian  literature  has  obtained  during  the  last  half  cen- 
tury, we  conclude  onr  sketch  with  a  few  statistics  of  the  number  of 
books  and  periodicals  issued  from  the  press  at  various  dates  since 
the  foundation  of  the  academy.  In  the  year  1831  there  were  184 
Magyar  works  published  ;  in  1853  there  were  336  ;  this  number  in 
1874  increased  to  940  ;  in  1877  to  1007  ;  and  in  1878  and  1879  to 
1312  and  1154  respectively.  In  1879  there  "appeared  also  111 
German  works,  and  185  in  other  non-llagyar  languages.  In  1830 
the  number  of  Magyar  periodicals  was  10  ;  in  1848-49  it  increased 
to  80,  but  fell  in  1850  to  9.  In  1867,  after  the  restoration  of  thff 
Hungarian  constitution,  the  number  was  again  80,  and  increased  so 
rapidly  during  the  next  twelve  years  that  by  1879  it  reached  ZH, 
and  has  in  tho  present  year  (1880)  risen  to  368.  There  are  now, 
moreover,  197  newspapers  and  journals  of  all  kinds  in  the  non- 
Magyar  languages,  viz.,  114  German,  61  Slavonic,  16  Koumanian, 
4  Italian,  «Dd  2  Hebrew  ;  so  that  tliere  are  at  this  date  altogether 
565  periodicals  published  in  Hungary. 

If  we  take  a  retrospective  glance  at  the  depressed  state  of  tlio 
native  language  and  literature  as  it  w.as  a  century  ago,  when  tho 
first  JIagyar  newspaper  was  published  at  Pozsony,  1st  January 
1780,^  and  contrast  its  commanding  position  now, — or  if  we  con- 
sider that,  though  constantly  surrounded  and  jiressed  by  foreign 
and  antagonistic  elements,  the  native  language  and  literature  have 
not  only  not  been  overpowered,  but  have  even  gained  the  mastery, 
— we  cannot  fail  to  admire  the  determined  perseverance  of  the 
champions  of  Magyar  literature,  and  believe  that  the  state  language 
is  destined  to  be  a  common  and  enduring  bond  of  union  betweca 
the  various  nationalities  comprised  under  the  cron-n  of  St  Stephen. 

BibHography. — The  best  authorities  on  Magyar  literature  are:— F.  Toldy,  A 
Ma(j]iar  vemteti  irodalom  tiirlenele  a  legr^gilb  idiiklol  a  jcleukorig  (Pest.  1801-66; 
3d  cd.,  1872).  S.  Inu-c,  A  Magyar  irodalom  es  nyciv  rSvid  Idrlenrle  (Debicczen, 
IftC) :  4th  cd.,  1878);  J.  Szvor(5nyi,  JIagyar  irodalmi  szemelvenyet  (Pest,  18C7),  and 
A  ilagyar  irodalmi  tanulnia'iyok  keiikoityvs  (Pest,  18G8);  P.  Jtimbor,  A  Magyar 
irodalom  tiirlenele  (Pest.  18C1);  J.  Kijinyji,  A  Magyar  nemzcli  irodalomlorlenet 
vdzlnla  (Pest,  1861;  3d  cd.,  1874);  \.  Loni^ay,  A  Magyar  irodalom  itm^rleUie 
(Buddn,  IS-^.",;  3d  ed.,  I'est.  18C4!;  J.  Fercncz,  Magyar  irodalcm  e's  ludomdrtyoaAg 
liirlc'ttete  (Pest,  1854);  J.  Fercncz  ds  J.  Dunlclik,  Magyar  Irdk.  £lelrajz-ayuto- 
mttitj  (2  vols.,  Pest,  185C-5S):  and  the  literary  histories  of  L.  Ncvy,  Z.  Reijthy, 
ond  B.  Eiodi.  One  of  the  most  useful  monopraplis  on  "  Macy;ir  Literary  History 
WrlMng  •*  is  tbat  of  J.  Szinnyci,  junior,  A  Magyar  Jrodatomldrl^net-Jrds  ismer- 
lelese  (Biidapest,  1878).  For  infounation  as  to  tlio  moit  recent  literature  se« 
A.  Dux,  Aus  Vngarn  (Lclpsic,  18S0).  (E.  D.  UU.) 

3  A  Latin  periodical,  ir,'  ■  ided  only  for  Iransralssion  abroad,  and  styled  Mer- 
curius  Veridicus  ex  lluitgnria,  was  issued  wceltly  ot  Kassa  as  early  as  1705.  A 
Gcrraao  periodical  was  fl.st  published  In  IXunga.'y  about  1731. 
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HUNS.  TBe  nntlieiitic  history  oF  llie  Huns  in  Europe 
|)racticnlly  begins  about  the  year  372  a.d.,i  when  under  a 
leader  named  Ijalamir  (or, according  toBome  MSS.,  Balamber) 
they  began  a  westward  movement  from  their  settlements 
in  the  steppes  lying  to  the  north  of  the  Caspian.  After 
rroshing,  or  compelling  the  alliance  of,  various  nations 
tiuknowii  to  fame  (Alpilzuri,  Alcidzuri,  Himari,  Tuncarsi, 
Boisci),  they  at  length  reached  the  Alani,  a  powerful  nation 
nvhich  had  its  seat  between  the  Volga  and  the  Don  ;  these 
olso,  after  a  struggle,  they  defeated  and  finally  enlisted  in 
their  service.  Tlicy  then  proceeded,  after  a  short  interval, 
in  374  to  iuvado  the  empire  of  the  Ostrogoths  (Greuthungi), 
I'nled  over  by  the  aged  Ermanaric,  or  Hermanric,  who 
•lied  (perhaps  by  his  own  hand)  while  the  critical  attack 
was  still  irapeuding.  Under  his  son  Hunimund  a  sec- 
tion of  his  subjects  promptly  made  a  humiliating  peace ; 
under  Withemir  (Winitliar),  however,  who  succeeded  him 
in  the  larger  part  of  his  dominions,  an  armed  resistance 
was  organized ;  but  it  resulted  only  in  repeated  defeat, 
and  finally  in  the  death  of  the  king.  The  representatives 
of  his  son  Witheric  put  an  end  to  the  conflict  by  accept- 
ing tlin  condition  of  vassalage.  Balamir  now  directed 
liis  victorious  arms  still  further  westward  against  that 
portion  of  the  Visigothio  nation  (or  Tervingi)  which 
acknowledged  the  authority  of  Athanaric.  The  latter 
entrenched  himself  on  the  frontier  which  had  separated 
Lim  from  the  Ostrogoths,  behind  the  "Greutung-rampart" 
and  the  Dniester;  but  notwithstanding  all  his  precautions 
he  was  surprised  by  the  enemy,  who  forded  the  river  in 
tho  night,  fell  suddenly  upon  his  camp,  and  compelled  him 
to  abandon  his  position.  Athanaric  nest  attempted  to 
establish  himself  in  tho  territory  between  the  Pruth  and 
tho  Danube,  and  with  this  object  sot  about  heightening  the 
old  Roman  wall  which  Trajan  had  erected  in  north-eastern 
Dacia ;  before  his  fortifications,  however,  were  complete, 
the  Huns  were  again  upon  him,  and  without  a  battle 
te  was  forced  to  retreat  to  tho  Danube.  The  remainder 
pi  the  Visigoths,  under  Alavivus  and  Fritigern,  now  began 
to  seek  and  ultimately  were  successful  in  obtaining  (376) 
the  permission  of  tho  emperor  Valens  to  settle  in  Thrace ; 
Athanaric  meanwhile  took  refuge  in  Transylvania,  thus 
abandoning  the  field  without  any  serious  struggle  to  the 
irresistible  Huns.  For  more  than  fifty  years  the  Roman 
world  was  undisturbed  by  any  aggressive  act  on  the  part 
of  the  new  invaders,  who  contented  themselves  with  over- 
powering various  other  tribes  which  lived  to  the  north 
of  the  Danube.  In  some  instances,  in  fact,  the  Huns 
actually  lent  their  aid  to  the  Romans  against  third  parties  ; 
thus  in  404-5  certain  Hunnic  tribes,  under  a  chief  or  king 
named  Uldin,  assisted  Honorius  in  the  struggle  with 
Radagaisus  (Ilatigar)  and  his  Ostrogoths,  and  took  a 
prominent  part  in  the  decisive  battle  which  was  fought 
in  the  neighbourhood  of  Florence.  Once  indeed,  in  409, 
they  are  said  to  have  crossed  the  Danube  and  invaded  Bul- 
garia under  perhaps  tho  same  chief  (Uldis),  but  extensive 
desertions  soon  compelled  a  retreat.  About  the  year  432, 
a  noteworthy  Hunnic  king,  Ruaa  or  Rugulas,  is  mentioned, 
who  made  himself  of  such  importance  that  he  received  from 
Thcodosius  II.  an  annual  stipend  or  tribute  of  350  pounds 
of  gold  (.£14,000),  along  with  the  rank  of  Roman  generaL 

•  In  tho  existing  text  of  Ptolemy  (iii.  E,  25),  who  wroto  about  tho 
»nil  of  the  2il  century  after  tho  Clirii-lian  ero,  a  Oibo  of  Chuni  (XoCcoi) 
i*  phccj  between  the  Bisternru  nnil  tho  Ro.xolani  on  the  Dnieper; 
ScJiafarik,  however  (5/rtp.  Alt.,  i.  322,  1SJ2),  supgeets  that  this  may 
he  nn  Interpol atcil  piiBs,igc.  Dionysius  Pcriegetes  tc.  200  a.d.)  a 
(anietimos  quoted  as  having  named  t)ie  Huns  ajiioog  Uio  borderers  on 
tho  Caspian  in  this  orler — Scyths,  Huns  lOifyoi),  (^a«piani,  Albani ; 
bat  tho  true  reading  appears  to  bo  eovryot  or  @tm  (Zeuss,  Die 
Viulschcii  II.  d.  ^achbarslamme,  p.  727).  Eratosthenes,  na  quoted 
by  Strabo  (p.  614),  gives  in  tl'e  nanio  connexion  Alboni,  Caspioni, 
aoil  Kovirioi^  Koviintoi^  or  OvfriM, 


Quarrels  soon  arose,  partly  out  of  tho  circomstance^hat 
tho  Romans  had  sought  to  make  alliances  with  certain 
Danubian  tribes  which  Ruas  chose  to  regard  as  properly 
subject  to  himself,  partly  also  because  some  of  the 
undoubted  subjects  of  the  Hun  had  sought  and  found 
refuge  on  Roman  territory ;  and  Theodosius,  in  reply  to 
an  indignant  and  insulting  message  which  ho  had  received 
about  this  cause  of  dispute,  was  preparing  to  send  off  a 
Special  embassy  when  tidings  arrived  that  Ruas  was  dead, 
and  that  he  had  been  succeeded  in  his  kingdom  by  Attil.-» 
and  Bleda,  the  two  sons  of  his  brother  Mundzuk  (433). 
Shortly  afterwards  the  treaty  of  Margus  (not  far  from  ths 
modern  Belgrade),  where  both  sides  negotiated  on  horseback, 
was  ratified.  By  it^  stipulations  the  yearly  stipendium  o* 
tribute  payable  to  Attila  by  the  Romans  was  doubled  ;  the 
fugitives  were  to  bo  surrendered,  or  a  fine  of  £8  to  be  paid 
for  each  of  those  who  should  be  missing ;  free  markets, 
open  to  Hun  and  Roman  alike,  were  to  bo  instituted ;  and 
any  tribe  with  which  Attila  might  be  at  any  time  at  war 
was  thereby  to  be  held  as  excluded  from  alliance  with 
Rome.  For  eight  years  afterwards  there  was  peace  so  far 
as  the  Romans  were  concerned;  and  during  this  period 
probably  it  was  that  the  Huns  proceeded  to  the  extensive 
conquests  to  which  the  contemporary  historian  Pnacus  so 
vaguely  alludes  in  the  words  : — "  Ho  (Attila)  has  made  the 
whole  of  Scythia  his  own,  he  has  laid  the  Roman  empire 
under  tribute,  and  ho  thinks  of  renewing  his  attacks  upon 
Persia.  Tho  road  to  that  eastern  kingdom  is  not  untrodden 
by  the  Huns  ;  already  they  have  marched  fifteen  days  from 
a  certain  lake,  and  have  ravaged  Media."  They  also 
appear  before  the  end  of  this  interval  to  have  pushed  west- 
ward as  far  as  to  the  Rhone,  and  to  have  come  into  conflikb 
with  the  Burgundians.  Overt  acts  of  hostility,  however, 
occurred  against  the  Eastern  empire  when  the  town  of 
Margus  (by  the  treachery  of  its  bishop)  was  seized  and 
sacked  (441),  and  against  the  Western  when  Sirmium  was 
invested  and  taken.  In  445  Bleda  died,  and  two  years 
afterwards  Attila,  now  sole  ruler,  undertook  one  of  his 
most  important  expeditions  against  tho  Eastern  empire ; 
on  this  occasion  he  pushed  southwards  as  far  as 
Thermopylc-B,  Oallipoli,  and  the  walls  of  Constantinople; 
peace  was  cheaply  purchased  by  tripling  tho  yearly  tribute 
(which  accordingly  now  stood  at  2100  pounds  of  gold,  or 
£84,000  sterling)  and  by  the  payment  of  a  heavy  indem- 
nity besides.  In  448  again  occurred  various  diplomatic 
negotiations,  and  especially  tho  embassy  of  Maximin,  of 
which  many  curious  details  have  been  recorded  by  Priscua 
his  companion.  Then  followed,  in  451,  that  westward 
movement  across  the  Rhine  which  was  only  arrested  at 
last,  with  terrible  slaughter,  on  the  Catalaunian  plains 
(according  to  common  belief,  Ld  iLe  neighbourhood  of  the 
modern  ChSlons,  but  mora  probably  at  a  point  some 
fifty  miles  to  the  south-east,  near  Mery-sur-Seine).  The 
following  year  (452),  that  of  the  Italian  campaign,  was 
marked  by  such  events  as  the  sack  of  Aquileia,  th» 
destruction  of  the  cities  of  Venetio,  and  finally,  on  the 
banks  of  tho  Mincio,  that  historical  interview  with  Pope 
Leo  I.  which  resulted  in  the  return  of  Attila  to  Panuonia, 
where  in  453  he  died  (see  Atttla).  Almost  immediately 
afterwards,  the  empire  he  had  amassed  rather  than 
Consolidated  fell  to  pieces.  His  too  numerous  sons  began 
to  quarrel  about  their  inheritance,  while  Ardaric,  the  king 
of  the  Gepidaj,  was  placing  himself  at  the  head  of  a  general 
revolt  of  the  dependent  nations.  The  inevitable  struggle 
came  to  a  crisis  near  the  river  Netad  .in  Pannoniu,  in  a 
battle  in  which  30,000  of  the  Huns  and  their  confederate*, 
including  Ellak,  Attila's  eldest  son,  were  slain.  The  nation, 
thus  broken,  rapidly  dispersed ;  one  horde  settled  unde^ 
Roman  protection  in  Little  Scythi.i  (the  Dobrudsche), 
others  in  Dacia  Ripensis  (on  tho  confines  of  Servia  and 
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Bulgaria)  or  on  tha  southern  borders  of  Paunonia.  The 
main  body,  however,  appear  to  have  resumed  the  position 
pn  the  steppes  of  the  river  Ural  which  they  had  left  less 
than  a  ceutury  before ;  soon  afterwards  they  reappear  in 
|iistory  as  the  Bulgari  (see  Ze\iss,L>ie  £kiitschen,&c.,  pi  710), 
Uividtd  into  two  sections,  tiie  Kuturgurl  and  the  less  for- 
midabki  Uturguri,  w-ho  for  more  than  seventy  years  (485-557) 
were  a  constant  source  of  annoyance  and  danger  to  the 
Eastern  empire,  until  they  themselves  fell  under  the  rising 
j>ower  of  the  Avars.  About  the  year  630  they  succeeded 
iu  r'egaiuing  their  independence,  under  the  leadership  of  a 
chief  named  Krobat,  or  more  properly  Kubrat,  a  person  of 
great  consequence,  who  made  a  treaty  with  the  emperor 
Heraclius.  After  his  death  his  dominions,  according  to 
JTheophanes  (who  wrote  about  800  a.d.),  were  divided 
jimong  his  five  sons,  of  whom  the  eldest,  Batbaias,  remained 
with  his  own  people  near  the  Mxotis,  while  the  third, 
Asperuch,  crossed  the  Danube.  At  a  later  period  the  first 
0t  these  divisions  came  into  close  relations  with  the  Khazars 
on  the  Volga,  and  their  territory  is  .spoken  of  as  Great 
Bulgaria ;  for  a  brief  account  of  the  Danubian  or  "  White  " 
iBulgarians  the  article  Bulgaria  and  the  'works  there 
referred  to  may  be  consulted. 

We  have  no  adequate  philological  data  for  conclusively 
determining  the  ethnological  position  of  the  ancient  Huns  ; 
ond,  in  the  attempt  to  solve  the  problem  by  other  means, 
the  student  is  at  all  points  much  hampered  by  the  vague- 
pess  and  inaccuracy  with  which  designations,  apparently 
(ethnological,  are  applied  by  ancient  writers. !/ Since  the 
publication  of  the  Histoire  Geiicrale  des  Hans,  des  Turcs, 
des  Mongols,  et  des  autres  Tartares  Occidentaux  of  De 
Guignes  (1756-58),  it  has  been  usual  to  identify  the  first 
jnentioned  with  the  Heungnoo  or  Hiungnu,  a  people  who, 
about  the  end  of  the  3d  century  B.C.,  according  to  the 
Chinese  annals,  constituted  a  powerful  empire  extending 
from  the  Great  Wall  of  China  to  the  Caspian,  but  who,  gra- 
dually falling  into  a  state  of  anarchy,  ultimately  succumbed 
|to  the  attacks  of  their  enemies  towards  the  closs  of  the 
ist  Christian  century.  Their  subsequent  history  is  very 
obscure;  l)ut  it  appears  that  one  section  of  them  fled  west- 
ward and  settled  in  the  neighbourhood  of  the  Ural  river, 
and  the  extremely  tempting  hypothesis  of  De  Guignes  is 
that  these  were  the  direct  ancestors  of  the  Huns,  who  three 
centuries  afterwards  began,  under  Balamir,  to  exercise  so 
formidable  an  influence  on  the  afl'airs  of  Europe.  If  so, 
then  the  Huns  in  all  probability  belonged  to  the  Turkish 
branch  of  the  great  Turanian  race. 

According  to  the  totally  distinct  line  of  investigation 
followed  by  Roesler,  however,  the  Bulgarians,  and  therefore 
^he  Huns  whose  descendants  they  were,  are  to  be  regarded 
as  of  Finnic  origin  (see  Romanische  Studien,  p.  231  sqq.). 
St  has  only  to  be  added  that  by  mediasval  writers,  both 
Byzantine  and  Western,  the  word  Hun  is  used  much  as  the 
Word  Scythian  was  used  by  the  ancients,  with  the  utmost 
generality.  No  very  close  connexion  can  be  made  out  be- 
tween thi  Huns  and  the  Magyars  (OZyypoi,  Ugri,  Wengri, 
Ungri,  Uugari,  Hungari),  who  first  became  prominent  about 
the  9th  century  and  who  were  undoubtedly  Finns. 

Literature. — Tlie  contemiioniry  authorities  upon  tho  subject  of 
the  Huns  Jurin^  the  period  of  their  greatest  asceiiJency  in  Euiope 
nre  the  fr.igmcnts  of  tho  eight  books  of  the  rhetorician  Priscus, 
Ctiicerning  Byytntium  and  the  Occurrences  connected  with  Attila, 
with  the  writings  of  Animianus  JIarcelliuus  the  lionian  soldier, 
and  of  JorJauis  tlic  Golhic  bishop.  Tho  aCLOUnt  of  the  Huns 
fiivcn  by  the  last-named  must  always  bo  read  iu  the  liglit  of  the 
fact  that  as  a  Goth  he  could  hardly  avoid  giving  a  somewhat  cxag- 
jjiT.ated  picture  of  the  great  military  power  in  the  piesrnco  of  which 
Ilia  own  ]>eoi>lc  had  been  able  to  show  so  little  resistance.  The 
itruth  of  the  somewhat  elaborate  sketch  of  the  Huns  by  Animianus 
Sias  sometimes  been  iloubtcd,  but  careful  examination  tends  lather 
to  establish  its  claim  to  be  regarded  as  trustworthy.  After  alludiu^ 
^0  their  portentous  ugliness  (of  which,  however,  the  only  features 
iift  ipecifiee  are  the  round  shoulders  and  the  scarred  beardless  cheeks). 


he  proceeds  to  mention  tome  of  ttie  hubila  whii-li  in  his  ojiinin^ 
stamp  them  as  surpassing  nil  oilier  barbarians  in  ruilcness  of  lifej 
Their  food,  in  addition  to  such  roots  as  they  are  able  to  lind,  eoiH 
sists  of  the  half-raw  flesh  of  any  .sort  of  animal,  prepared  for  use  by 
being  carried  for  some  time  between  their  persons  ami  the  backs  of 
the  hardy  little  horses  which  are  their  almost  inseparable  com- 
panions. Houses  they  have  none;  and  their  clothing,  which  is 
made  partly  of  linen  and  partly  of  the  skins  of  Held  mice  sewed  to- 
gether, continues  to  be  worn  until  it  falls  to  pieces.  Their  weapon^ 
are  javelins  or  spears  tijiped  with  bone,  and  (for  close  conibat)  th» 
sword  and  lasso.  In  warfare  they  seldom  fight  iu  rank,  tha 
method  of  attack  they  prefer  beiug  to  throw  the  enemy  into  con- 
fusion by  repeated  onset  made  in  loose  array  They  are  wholl/ 
without  religion  or  sense  of  moral  obligation,  for  later  infor- 
mation we  are  dependent  on  the  writers  of  tho  Byzantine  Iii^^ 
tory  (see  Stritter,  Mcmorioe  popitloriim  olim  ad  Danuhium,  PmUum 
Eiixinum,  Paludcm  Mccotidim,  Caticasuw,  dc,  incoknlium,  ex 
scriptorHus  JSyzantinis  erutco  ac  digcstcc,  1771-79,  and  the  edition 
of  the  fragments  of  Mcuander  Protector,  publislicd  in  the  Honu 
collection).  For  Chinese  notices  bearing  or  sujiposed  to  bearou  the 
subject  of  the  Huus,  De  Guignes,  Visdelou,  and  De  JKailla  remain 
our  chief  authorities;  to  these  should  be  added  JI.  Stanislas  Julicn'; 
series  of  p.apers  on  the  Thukiu  in  the  6th  series  of  the  Juurnnl 
Asiatiquc,  and  Mr  Wylie's  translations  from  the  Han  annals  in  1h« 
Journal  of  the  Anthropological  Institute.  Other  materials  on  the 
general  subject  will  be  found  in  the  admirable  notes  to  Le  Keau's 
History  of  the  Byzantine  Empire,  and  in  the  editions  of  the  Arme- 
nian liistorians  by  St  Martin,  Langlois,  and  Brosset.  '  See  also  the 
History  of  Georgia  by  the  last  of  these  authors ;  the  Chronicle  oj 
Nestor,  which  is  made  available  to  Western  students  in  the  edition 
of  if.  Paris ;  the  works  of  Zeuss,  Pallinaun,  and  Roesler  already 
cited;  Thierry,  Histoire  d'  Attila  et  de  scs  Successeurs,  1864; 
Sayous,  Lcs  Origines  et  Vijioque  Paicnne  de  V Histoire  des  Hangrois, 
1874;  Jirecek,  Gesch.  dcr  Bulgaren,  1877;  Hodgkin,  /<a/i/  and 
her  Invaders,  vol.  ii.,  1880;  Kruse's  edition  of  Al  Bckhri,  with 
notes;  the  Account  of  the  JOiazars  by  M.  Harkavy;  that  of  the 
Ephthalitce  or  White  Huns,  by  M.  Vivien  St  Martin ;  and  a  series 
of  papers  by  Jlr  Howarth  "  On  the  "Westerly  Drifting  of  Nomades," 
published  in  the  Journal  qfthi  Anthropological  Institute. 

HUNT,  James  Henry  Leigh  (1784-1859),  one  of  tho 
'  most  delightful  of  English  essayists  and  miscellaneous  writers, 
and  especially  remarkable  for  his  connexion  with  the  most 
eminent  literati  of  his  time,  was  born  at  Southgate,  October 
19,  1784.  His  father,  the  son  of  a  West  Indian  clergyman, 
had  settled  as  a  lawyer  in  Philadelphia,  and  his  mother 
was  the  daughter  of  a  merchant  of  that  city.  Having 
embraced  the  loyalist  side,  Leigh  Hunt's  father  was  com- 
pelled to  fly  to  England,  where  he  took  orders,  and  acquired 
some  reputation  as  a  popular  preacher,  but  want  of  steadi- 
ness, want  of  orthodoxy,  and  want  of  interest  conspired  to 
prevent  his  obtaining  any  preferment..  .Leigh  Hunt  was 
educated  at  Christ's  Hospital,  of  which  school  as  it  existed 
in  his  time  he  has  left  a  lively  account  in  his  autobiogrnphy. 
An  impediment  in  his  speech,  afterw-ards  removed  qre- 
vented  his  being  sent  to  the  university.  "  For  some  time 
after  I  left  school,"  he  says,  "I  did  nothing  but  visit  my 
school-fellows,  haunt  the  book  stalls,  and  write  verses." 
These  latter  were  published  in  1802  under  the  title  of 
Juvenilia,  and,  although  the  mere  literary  exercises  of  a 
clever  boy,  contributed  to  introduce  him  into  literary  and 
theatrical  society.  He  began  to  write  for  the  newspapers, 
published  a  volume  of  theatrical  criticisms  in  1807,  and 
in  1808  quitted  the  War  Oflice,  where  he  had  for  some  time 
filled  a  situation  as  clsrk,  to  assume  the  editorship  of  tlie 
Examiner  newspaper,  a  speculation  of  his  brother  John. 
The  new  journal  soon  acquired  a  high  reputation  for  inde- 
pendence, both  in  political  and  literary  criticism.  It  was 
perhaps  the  only  newspaper  of  the  time  which  owed  no 
allegiance  to  tny  political  Jiarty,  but  assailed  whatever 
seemed  amiss,  "  from  a  principle  of  taste,"  as  Keats  hap- 
pily expressed  it.  The  taste  of  the  attack  itself,  indeed, 
was  not  always  unexceptionable  ;  and  one  upon  the  prince 
regent,  un.^eemly  and  iiuprudent  without  doubt,  but  tho 
chief  sting  of  which  lay  in  its  substantial  truth,  occasioned 
(1813)  a  prosecution  and  n  sentence  of  two  years'  imprison- 
nieut  in  tlic  Surrey  jail.  The  efl'ect  was  naturally  to  make 
Hunt  a  hero  for  tho  time  being,  and  to  give  a  political 
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^irecUon  to  tlie  career  oF  a  man  of  letters.  The  position 
was  an  essentially  false  one,  and  led  to  an  entire  mis- 
onderstanding  of  Leigh  Hunt's  character  and  aptitudes 
alike  on  the  part  of  his  friends  and  his  antagonists.  For 
the  time  he  was  exceedingly  popular;  the  cheerfulness  and 
gaiety  with  which  he  bore  his  imprisonment,  and  his  amus- 
ing devices  to  mitigate  its  severity,  attracted  general 
attention  and  sympathy,  and  brought  him  visits  from  Byron, 
Moore,  Brougham,  and  others,  whoso  acquaintance  exerted 
much  influence  on  his  future  destiny.  In  1816  ho  made 
i  permanent  mark  in  English  literature  by  the  publication 
of  his  Slory  of  liimini.  There  is  perhaps  no  other  instance 
of  a  poem  short  of  the  highest  excellence  having  produced 
60  important  and  durable  an  efi°ect  in  modifying  the  accepted 
standards  of  literary  composition.  The  secret  of  Hunt's 
success  consists  less  in  superiority  of  genius  than  of  tasto. 
Hia  refined  critical  perception  had  detected  the  superiority 
of  Chaucer's  versification,  as  adapted  to  the  present  state 
of  our  language  by  Drydcn,  over  the  sententious  epigram- 
enatic  couplet  of  Pope  which  had  superseded  it.  By  a 
simple  return  to  tho  old  manner  ho  effected  for  English 
poetry  in  the  comparatively  restricted  domain  of  metrical 
art  what  Wordsworth  had  already  effected  in  the  domain 
of  nature  ;  his  is  an  achievement  of  the  same  class,  though 
not  of  tho  same  calibre.  His  poem  is  also  a  triumph  in 
the  art  of  poetical  narrative,  abounds  with  verbal  felicities, 
and  la  pervaded  throughout  by  a  free,  cheerful,  and 
animated  spirit,  notwithstanding  the  tragic  nature  of  the 
subject.  It  has  been  remarked  that  it  does  not  contain  one 
hackneyed  or  conventional  rhyme.  Other  characteristic 
traits  are  less  commendable,  and  the  writer's  occasional 
flippancy  and  familiarity,  not  seldom  degenerating  into  the 
ludicrous,  made  him  a  mark  for  ridicule  and  parody  on 
the  part  of  his  opponents,  whose  animosity,  however,  was 
rather  political  than  literary.  These  faults  were  still  more 
conspicuous  in  other  pieces  published  by  him  about  this 
date.  Ere  long,  however,  Kcats's  "  Lamia  "  and  Shelley's 
"  Julian  and  Maddalo  "  manifested  the  deliverance  which 
he  had  wrought  for  English  narrative  poetry.  Both  these 
illustrious  men  belonged  to  the  circle  gathered'  around 
him  at  Hampstead,  which  also  included  Hazlitt,  Lamb, 
Procter,  Haydon,  Cowden  Clarke,  Dilke,  Coulson,  Roy- 
colds,  and  in  general  almost  all  the  rising  young  men 
of  letters  of  Liberal  sympathies.  He  had  now  for  some 
years  been  married  to  Marianne  Kent,  who  seems  to  have 
been  sincerely  attached  to  him,  but  was  not  in  every  re- 
spect a  desirable  partner.  His  own  affairs  were  by  this 
time  in  the  utmost  confusion,  and  he  was  only  saved  from 
rain  by  the  romantic  generosity  of  Shelley.  In  return  he 
was  lavish  of  sympathy  to  Shelley  at  the  time  of  tho  latter's 
domestic  distresses,  and  defended  him  with  spirit  in  the 
Examiner,  although  he  does  not  appear  to  have  at  this  date 
appreciated  his  genius  with  either  tho  discernment  or  the 
warmth  of  his  generous  adversary.  Professor  Wilson.  Keats 
he  welcomed  with  enthusiasm,  and  aided  to  the  uttermost, 
though  Keats  seems  to  have  subsequently  felt  that  Hunt's 
example  as  a  poet  had  been  in  some  respects  detrimental 
to  him.  After  Shelley's  departure  for  Italy  (1818)  Leigh 
Hunt's  affairs  became  still  more  embarrassed,  and  the  pro- 
spects of  political  reform  less  and  less  satisfe -tory.  Hia 
health  and  hw  wife's  failed,  and  he  was  obliged  to  discon- 
tinue his  charming  series  of  essays  entitled  the  Indicator, 
having,  he  says,  "  almost  died  over  the  last  numbers." 
These  circumstances  induced  him  to  listen  to  a  proposil, 
which  seems  to  have  originated  with  Shelley,  that  he  should 
proceed  to  Italy  and  join  Shelley  and  Byron  in  the  estab- 
lishment of  a  periodical  work  in  which  Liberal  opinions 
should  be  advocated  with  more  freedom  than  was  possible 
at  home.  Tho  project  was  injudicious  from  every  point  of 
'  view;  it  would  have  ddne  little  for  Hunt  or  the  Liberal  cause 


at  the  best,  and  depended  entirely  upon  the  cooperation 
of  Byron,  the  most  capricious  of  allies,  and  tho  most  parsi- 
monious of  paymasters.  Byron's  principal  motive  for 
acceding  to  it  appears  to  havo  been  the  expectation  of 
acquiring  influence  over  the  Examiner,  and  he  was  erceed- 
ingly  mortified  on  discovering  when  too  late  that  Hunt  iacf 
parted,  or  was  considered  to  have  parted,  with  his  interest 
in  the  journaL  Leigh  Hunt  left  England  for  Italy  in 
November  1821,  but  storm,  sickness,  and  misadventnre 
retarded  his  arrival  until  June  1822,  a  rate  of  progress 
which  Peacock  appropriately  compares  to  the  navigation 
of  Ulysses, 

Hunt's  arrival  in  Italy  was  almost  immediately  followed 
by  the  tragic  death  of  Shelley,  which  destroyed  every  pro- 
spect of  success  for  tho  Liberal.  Hunt  was  now  virtually 
a  dependant  upon  Byron,  whose  least  amiable  qualities 
were  called  forth  by  tho  relation  of  patron  to  an  unsym- 
pathetic dependant,  burdened  with  a  largo  and  trouble- 
some family,  and  who  was  moreover  incessantly  wounded 
in  tho  most  sensitive  part  by  the  representations  of  his 
friends  that  he  was  losing  caste  by  the  connexion.  The 
Liberal  lived  through  four  quarterly  numbers,  contain- 
ing contributions  no  less  memorable  than  Byron's  "  Vision 
of  Judgment"  and  Shelley's  translations  from  Favst; 
but  it  produced  little  effect  on  the  whole,  and  in  1823 
Byron  sailed  for  Greece,  leaving  his  coadjutor  at  Genoa  to 
shift  for  himself.  The  Italian  climate  and  manners,  how- 
ever, were  entirely  to  Hunt's  taste,  and  he  protracted  his 
residence  until  1 825,  producing  in  the  interim  his  matchless 
translation  of  Redi's  Bacco  in  Toscana,  and  the  religious 
work  subsequently  published  under  tho  title  of'The  Religion 
of  the  II cart.  In  1825  an  unfortunate  litigation  with  his 
brother  brought  him  back  to  England,  and  in  1827  hs 
committed  the  greatest  mistake  of  his  life  by  the  publi- 
cation of  his  Lord  Byron  and  his  Contemporaries.  Tho 
work  is  of  considerable  value  as  a  corrective  of  merely 
idealized  estimates  of  Lord  Byron.  But  such  a  corrective 
should  not  have  come  from  one  who  had  lain  under  obliga- 
tions to  Byron,  however  trifling,  or  however  they  might 
seem  to  be  cancelled  by  subsequent  unkindness.  Leigh 
Hunt  should  also  have  considered  that  the  materials  for  his 
estimate  of  Byron  were  chiefly  afforded  by  a  residence  under 
Byron's  own  roof.  Apart  from  its  obvious  impropriety,' 
tho  publication  in  itself  is  in  general  petty  and  carping. 
Hunt's  attitude  towards  Byron  is  always  that  of  the  inferior; 
in  proportion,  therefore,  as  Byron  is  made  to  look  small, 
Hunt  appears  still  smaller.  The  book's  reception  was  even 
more  unfavourable  than  its  deserts.  British  manliness  and 
British  cant  were  for  once  equally  shocked,  and  the  author 
especially  writhed  under  the  withering  satire  of  Moore. 
For  many  years  ensuing,  the  history  of  Hunt's  life  is  that 
of  a  painful  struggle  with  poverty  and  sickness.  He  worked 
unremittingly,  but  one  effort  failed  after  another.  Two 
periodical  ventures,  the  Tatter  and  tho  London  Journal, 
were  discontinued  for  want  of  subscribers,  although  in  the 
latter  Leigh  Hunt  had  able  coadjutors,  and  it  contained 
some  of  his  best  writing.  His  editorship  of  the  Monthly 
Repository,  in  which  he  succeeded  W.  J.  Fox,  was  also 
unsuccessful.  The  adventitious  circumstances  which  had 
for  a  time  made  the  fortune  of  the  Examiner  no  longer 
existed,  and  Hunt's  strong  and  weak  points,  his  refinement 
and  his  affectations,  were  alike  unsuited  to  the  general 
body  of  readers.  Sir  Ralph  Esher,  a  romance  of  Charles 
the  Second's  period,  was  more  successful,  and  Cnp/am 
Sword  and  Captain  Pen,  a  spirited  contrast  between  tho 
victories  of  peace  and  the  victories  of  war,  deserves  to  be 
ranked  among  his  best  poems.  In  1840  his  circumstances 
were  improved  by  the  successful  representation  of  his  Legend 
of  Florence,  a  play  of  great  merit,  although  it  has  not 
maintained  itself  upon  the  stage      Lover's  Amaiements.  a 
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comedy,  was  acted  several  years  afterwards  ;  and  other 
plays  are  extant  in  MS.  The  pretty  narrative  poem  of 
The  Pat/re^  was  published  in  1842  ;  and  about  this  time 
lie  began  to  write  for  the  Edinburgh  Review.  In  1844  ho 
was  further  benefited  by  the  generosity  of  Mrs  Shelley  and 
Jier  son,  the  present  baronet,  who,  on  succeeding  to  the 
family  estates,  settled  an  annuity  of  £120  upon  him;  and 
in  It>47  Lord  John  Russell  procured  him  a  civil  list  pen- 
sion of  X200.  The  fruits  of  the  improved  comfort  and 
ougmented  leisure  of  these  latter  years  were  visible  in  the 
production  of  some  charming  volumes.  Foremost  amon" 
these  are  the  companion  books,  Imagination  and  Fancy 
nnd  Wit  and  Uumour.  In  these  Leigh  Hunt  shows  himself 
as  within  a  certain  range  the  most  refined,  appreciative, 
and  felicitous  of  critics.  Homer  and  Milton  may  bo  upon 
the  whole  beyond  his  reach,  though  even  here  he  is  great  in 
Ihe  detection  of  minor  and  unapprehended  beauties;  with 
Spenser  and  the  old  English  dramatists  he  is  perfectly  at 
home,  and  his  subtle  and  discriminating  criticism  upon 
them,  as  well  as  upon  his  own  great  contemporaries,  is 
continually  bringing  to  light  beauties  unsuspected  by  the 
reader,  as  they  were  probably  undesigned  by  the  writer. 
His  companion  volume  on  the  pastoral  poetry  of  Sicily, 
quaintly  entitled  A  Jar  of  Money  from  Afonnl  Ilyhla,  is 
almost  equally  delightful.  The  Town  and  Men,  Women, 
and  Bools  are  partly  made  up  from  former  material  The 
Old  Court  Suburb  is  an  anecdotic  sketch  of  Kensington, 
where  he  long  resided  before  his  final  removal  to  Hammer- 
smith. In  1850  he  published  his  autobiography,  a  naive 
and  accurate  piece  of  self-portraiture,  full  of  affectation's, 
but  on  that  very  account  free  from  the  affectation  of 
unreality.  It  is  more  chary  of  portraits  of  contemporaries 
than  might  have  been  expected,  but  contains  very  detailed 
accounts  of  some  of  the  most  interesting  periods  of  the 
author's  life,  his  education  at  Christ's  Hospital,  his  imprison- 
ment, and  his  residence  in  Italy.  In  1855  his  narrative 
poems,  origiml  and  translated,  were  collected  under  the 
title  of  Stories  in  Verse,  with  an  interesting  preface.  He 
died  at  Putney,  on  August  28,  1859. 

The  character  of  Leigh  Hunt  is  not  easy  to  delineate, 
not  from  any  difficulty  of  recognizing  or  harmonizing  its 
leading  features,  but  from  that  of  depicting  the  less  admir- 
able traits  in  a  manner  consistent  with  the  affection  and 
respect  to  which  it  is  entitled  on  the  whole.     His  virtues 
were  charming  rather  than  imposing  or  brilliant;  ha  had 
no   vices,  but  very  many  foibles.     His  great  misfortune 
was  that  these  foibles  were  for  the  most  part  of  an  undig- 
nified sort,  and,  though  "it  may  seem  a  paradox,  that  they 
were  so  harmless,  and  on  so  miniature  a  scale.     Leigh 
Hunt's   affectation,    for   example,    is   not  comparable   to 
Byron's,  or  his  egotism  to  Wordsworth's,  and  therefore  its 
very  pettiness  excites  a  sensation  of  the  ludicrous  which 
the  colossal  self-conseiousnem- c'  his  contemporaries  does 
not  produce.     The  very  sincerity  of  Lj  nature  in  detrimental 
to  him  ;  the  whole  man  seems  to  be  revealed  in  everyching 
he  ever  wrote,  and  hence  the  most  beautiful  productions  of 
his  pen  appear  in  a  manner  tainted  by  his  really  very 
pardonable  weaknesses.     Some  of  these,  snch  as  his  help- 
lessness in  money  matters,  and  his  facility  in  accepting  the 
obligations  which  he  would  have  delighted  to  confer,  were 
unfortunately  of  a  nature  to  involve  him  in  painful  and 
humiliating   embarrassments,   which   seem  to  have  been 
aggravated  by  the  mL<<management  of  those  around  him. 
The  notoriety  of  these  things  has  deprived  him  of  much  of 
the  honour  due  to  him  for  his  fortitude  under  the  severest 
calamities,  for  his  unremitting  literary  industry  under  the 
most  discouraging  circumstances,  and  for  his  uncompro- 
mising independence  as  a  journalist  and  an  author.     It 
was  liis  misfortune  to  be  involved  in  politics,  for  which 
iie  had  little  vocation,  and  which  embroiled  him    with 


many  with  whom  be  would  otherwise  have  been  on  gootf 
terms.  "Though  I  was  a  politician,"  he  says  himself, 
"  I  had  scarcely  a  political  work  in  my  libraiy.  Spenser* 
and  Arabian  Tales  filled  up  the  shelves."  He  was  in  fnct  as- 
thorough  a  man  of  letters  as  ever  existed,  and  most  of  hi* 
failings  were  more  or  less  incidental  to  that  character.  Bui 
it  is  not  every  consummate  man  of  letters  of  whom  itcnn  lie 
unhesitatingly  affirmed  that  he  was  hravo,  just,  and  qions. 
Leigh  Hunt's  character  as  an  author  was  the  couuttrpait 
of  his  character  as  a  man.  In  some  respect*  his  hlernry 
position  is  unique.  Few  men  have  effected  bo  much  by 
mere  exquisiteness  of  taste  in  the  absence  of  high  creative 
power ;  fewer  still,  so  richly  endowed  with  taste,  have  so 
frequently  and  conspicuously  betrayed  the  want  of  it.  As 
Wordsworth  could  never  see  where  simplicity  of  poetic 
diction  lapsed  into  mere  prose,  so  Hunt  was  incapublo  of 
discovering  where  familiarity  became  flippancy.  While 
Wordsworth,  however,  is  at  worst  wearisome,  Hunt  is  some- 
times positively  offensive  to  fastidious  readers.  This  obser- 
vation principally  refers  to  his  poetry,  which,  in  spits  o! 
such  vexatious  flaws,  nevertheless  possesses  a  brightnes*^ 
animation,  artistic  symmetry,  and  metrical  harmony,  which 
lift  the  author  out  of  the  rank  of  minor  poets,  particularly 
when  the  influence  of  his  example  upon  his  contemporaries 
is  taken  into  account.  He  excelled  especially  in  narrative 
poetry,  of  which,  upon  a  small  scale,  there  are  probably  uo 
better  examples  in  our  language  than  "  Abou  ben  Adhem  " 
and  "Solomon's  Ring."  He  possessed  every  qualification 
for  a  translator,  and  it  is  to  be  regretted  that  his  per- 
formances in  that  department  are  not  more  numerous  and 
sustained.  As  an  appreciative  critic,  whether  literary  or 
dramatic,  he  is  hardly  equalled ;  his  guidance  is  as  safe 
as  it  is  genial.  The  no  less  important  vocation  of  a 
censor  was  uncongenial  to  his  gentle  nature,  and  was  rarely 
essa3-ed  by  hira. 

The  principal  authorities  for  Leigh  Hunt's  life  aio  hia  AiitoHo' 
graphy,  published  in  1850,  and  reprinted  since  bis  deatb  with  ad« 
ditions  and  corrections,  and  the  tno  volumes  of  his  Corrcsjwndenee, 
published  with  a  connecting  thread  of  biography  by  his  sou  in  1862. 
The  references  to  hini  in  tlie  writings  and  biographies  of  bis  cou- 
temporaries  are  innumerable.  A  full  bibliograj.liy  of  Lis  works, 
with  excellent  remarks,  has  been  published  by  Mr  AUxauder 
Ireland.  (R.  G.) 

HUNT,  "WrLLiAM  Henev  (1790-18G4),  water-colour 
painter,  was  born  near  Long  Acre,  London,  March  28,  1 790. 
Overcoming  the  usual  parental  objections,  he  was  appren- 
ticed about  1805  to  John  Varley,  the  landscape  painter, 
with  whom  lie  remained  five  or  six  years,  exhibiting  three 
oil  pictures  at  the  Royal  Academy  in  1807.  He  was  early 
connected  with  the  society  of  painters  in  water-colour,  of 
which  body,  then  in  a  transition  state,  he  was  elected  asso- 
ciate in  1824,  and  full  member  in  1827.  To  its  exhibi- 
tions he  was  until  the  year  of  his  death  one  of  the  most 
prolific  contributors.  Many  years  of  Hunt's  uneventful 
and  industrious  life  were  passed  at  Hastings.  He  died  of 
apoplexy,  February  10,  18G4. 

Hunt  was  one  of  the  creators  of  the  English  school  of 
water-colour  painting.  His  subjects,  especially  those  of 
his  later  life,  are  extremely  simple  ;  but,  by  the  delicacy, 
humour,  and  fine  power  of  their  treatment,  they  take  rank 
second  to  works  of  the  highest  art  only  Considered  techni- 
cally, his  works  exhibit  all  the  resources  of  the  water-colour 
painter's  craft,  from  the  purest  transparent  tinting  to  tho 
boldest  use  of  body-colour,  rough  paper,  and  .scraping  for 
te.xture.  His  sense  of  colour  is  perhaps  as  true  as  that  of 
any  English  artist.  "He  was,"'  says  Ruskin,  "take  him  for 
all  in  all,  the  finest  painter  of  still  life  that  ever  existed." 
Several  fine  and  characteristic  examples  of  Hani's  work,  as 
the  Boy  and  Goat,  Brown  Study,  and  Plums,  Pnmroses,^ 
and  Birds'  Nests,  are  in  the  water-cclour  galleries  at  South. 
Kensinsd^on. 
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HUNTER,  Jomr  (1728-1753),— as  pTiydologitt  aud 
surgeon  combinod,  uniivalled  in  the  annals  of  medicine, — 
born    Fobruary   13,^   1728,  at   Long  Calderwood,  in  the 
parish  of  Easf.  Kilbride,  Lanarkshire,  was  the  youngest  of 
the  ten  children  of  John  and  Agnea  Hunter.     His  father, 
who  died  October  30,  17-tl,^  aged  78,  was  descended  from 
the  old  Ayrshire  family  of  Hunter  of  Ilunterston,  and  hia 
mother  was  the  daughter  of  a  Mr  Paul,  treasurer  of  Glas- 
gow.    Hunter  is  said  to  have  made  but  little  progress  at 
school,  being  averse  to  its  restraints  and  pursuits,  and  fond 
of  country  amusements.      When  seventeen  years  old  ho 
repaired  to  Glasgow,  where  ho  for  a  short  time  assisted 
hia  brother-in-law,  Mr  Buchanan,  a  cabinetmaker,  who  had 
involved  himself  in  pecuniary  difficulties.     Being  desirous 
at  length  of  some  settled  occupation,  he  obtained  from  his 
brother  William  permission  to  aid,  under  Mr  Symonds,  in 
making  dissections  in  his  anatomical  school,  then  the  most 
celebrated  in  London,  intending,  should  he  be  unsuccessful 
there,  to  enter  the  army.     Ho  arrived  accordingly  in  the 
metropolis  in  Sei)tember  1748,  about  a  fortnight  before  the 
commencement  of  his  brother's  autumnal  course  of  lectures. 
After  succeeding  beyond  o.xpectation  with  the  dissection  of 
the  muscles  of  an  arm,  he  was  entrusted  with  a  similar  pjirt 
injected,  and  from  tho  excellence  of  his  second  essay  Dr 
Hunter  predicted  that  he  would  become  a  good  anatomi.'it. 
Seemingly  John  Hunter  had  hitherto  received  no  instruction 
iu  preparation  fur  tho  special  course  of  life  upon  which  he 
had  entered.     His  brother,  with  whom  he  was  now  inti- 
mately associated,  was  one  of  the  most  brilliant  exponents 
of  medical  science,  and  enjoyed  the  society  of  the  best  cul- 
tured men  of  the  ago  ;  but  that  it  was  through  this  circum- 
Btance  that,  as  stated  by  R.  A,  Stafford,^  "  he  was  taught  to 
think,"  and  that  his  mind,  as  has  been  surmised,  had  pre- 
vious to  his  coming  to  Loudon  been  "  idle,  heedless,  and 
aimless,"  can  hardly  be  concluded  in  tho  face  of  wjiat  the 
future  revealed  of  the  practical  and  inquiring  turn  and  the 
originality  of    his   mental    disposition.       Rather  we   may 
assume,  with  B.  B.  Cooper,''  that  Hunter  was  naturally  gifted 
with  powers  of  mind  which  rendered  him  to  some  extent  in- 
dependent of  the  training  required  by  less  extniordiuaiy 
intellects.     Dr  J.  Ridge,'*  speaking  of  Hunter's  permitted 
truancy  from  the  grammar  school,  argues  that  early  tuition 
and  attainments,  at  least  of  the  kind  imparted,  being  in- 
consistent with  a  natural  education  of  the  senses,  are  not 
favourable    to    the    production    of    extraordinary    genius. 
Hunter's  power  of  estimating  what  was  worth  doing,  and 
what  could  be  done,  is  by  Dr  Moxon"  ascribed  in  part  to 
hia  being  "  a  man  who  had  a  free  youth,  not  over-taught, 
nor  over-strained  ; "  and,  if  it  be  true  that  "  the  early  part 
of  life,  tho  school-time,  has  long  been  spent,  and  is  spent,  in 
pursuits  which  minister  but  little   to  the   culture  of  the 
mind,  or  to  the  communication  and  reception  of -knowledge 
useful  to  any  class  of  society  in  proportion  to  the  time 
consumed,"  ^   it  is  possible  that  his  di:>Iike  to  scholastic 
exercises  may  have  served  to  protect  Hunter  from  influences 
opposed  to  that  very  endowment  which   made   him   pre- 
eminent as  a  teacher,  namely,  tho  power  of  perceiving  the 
relation  of  numerous   indiTiduul  facts  as  illustrations  of 
general  principles. 

'  Tho  date  is  thus  entered  in  the  parish  register,  see  Adams, 
Uemoirs,  Appendix,  p.  203.  The  Hunterian  Oration,  instituted  in 
1813  by  Dr  Baillie  and  Sir  Everard  Home,  is  delivered  at  the  Royal 
College  of  Surgeons  on  tho  14th  of  Februaiy,  which  Hunter  used  to 
give  as  the  anniversary  of  his  birth. 

'  Ottloy's  d.itc,  173S,  is  inaccurate,  see  Sinmons,  Account  of ,  ,  , 
W.  Sunler,  p.  7.     Hunter's  mother  died  Nov.  3,  1751,  aged  66. 

•  Hunt.  Oral.,  1851,  p.  6.  «  Hurt.  Oral.,  1853,  p.  7. 

»  Obaervations  on  '■••  L/c,  DiseiH,  on-f  Dtalh  of  J.  Hunter,  v.  19, 
1855. 

•See  Oration  befoie  Hunteriin  Pocietj,  3tf'.  Tma -irl  Ojeetle 
March  1877,  p.  224. 

'  B.  Quaio,  Hunt.  Oral.,  1S69,  p.  10 


Hard-woikiug,  auJ  biugularly  patient  and  skilful  iu 
dissection.  Hunter  had  by  his  second  winter  in  London 
acquired'  sufficient  ana:tomical  knowledge  to  bo  entrusted 
with  the  charge  of  his  brother's  practical  class,  with  tliu 
members  of  which,  as  also  with  the  resurrection  men,  h* 
was  a  universal  favourite,  in  tho  summer  months  of 
1719-50,  at  Chelsea  Military  Hospital,  ho  attended  the 
lectures  and  operationa  of  Cheselden,  on  whose  retirement 
in  the  following  year  he  became  a  surgeon's  pupil  at  St 
Bartholomew's,  where  Pott  was  one  of  the  senior  surgeons. 
In  the  summer  of  1752  he  visited  Scotland.  Home  and, 
following  him,  Ottley  state  that  Hunter  began  in  1754  to 
assist  his  brother  as  hia  partner  in  lecturing ;  according, 
however,  to  the  European  Magazine  for  1782,  the  office  of 
lecturer  was  offered  to  Hunter  by  his  brother  iu  1758,  but 
declined  by  him  on  account  of  the  "insuperable  embarrass- 
raeuts  and  objections"  which  he  felt  to  speaking  in  public. 
In  1751  he  became  a  surgeon's  pupil  at  St  George's  Hos- 
pital, where  he  was  appointed  house-surgeon  iu  1756.* 
During  the  period  of  his  connexion  with  Dr  Hunter's  school 
he,  in  addition  to  other  labours,  solved  the  problem  of  the 
descent  of  the  testis  in  tho  foetus,  traced  the  ramifications  of 
tho  nasal  aud  olfactory  nerves  within  the  nose,  experiment. 
ally  teste  J  the  question  whether  veins  could  act  as  absorbeut% 
studied  tho  formation  of  pus,  and  the  nature  of  the  placental 
circulation,  and  with  his  brother  earned  the  chief  merit  of 
practically  proving  the  function  and  importance  of  the 
lymphatics  in  tho  animal  economy.  On  June  5,  1755,"  ho 
was  induced  to  enter  as  a  gentleman  commoner  at  St  Mary'e 
Hall,  Oxford,  but  his  true  instincts  would  not  permit  him, 
to  use  his  own  expression,  "to  stuCT  Latin  and  Greek  at 
the  university."  Some  three  and  thirty  years  later  he  thus 
significantly  wrote  of  an  opponent: — "Jesse  Foot  accuses 
me  of  not  understanding  the  dead  languages ;  but  I  could 
teach  him  that  on  tho  dead  body  which  he  never  knew 
in  any  language  dead  or  living."  '"  Doubtless,  however, 
linguistic  studies  would  have  served  to  correct  iu  him  what 
was  perhaps  a  natural  defect — a  difficulty  in  the  presenta- 
tion of  abstract  ideas  which  was  not  wholly  attributable  to 
the  novelty  of  his  doctrines. 

Au  attack  of  inflammation  of  the  luugs  in  tho  spring  of 
1759,  apparently  caused  by  overwork,  having  produced 
symptoms  threatening  consumption,  by  which  tho  proinis^ 
ing  medical  career  of  his  brother  James  had  been  cut  short, 
Hunter,  with  a  view  to  residence  abroad  for  a  season, 
obtained  from  Mr  Adair  iu  October  17  GO  the  appointmen| 
of  staS'-surgeon  in  Hodgsou  and  Keppel's  expedition  t(| 
Belleisle.  With  this  he  sailed  in  17G1.  In  the  following 
year  he  served  with  the  English  forces  on  the  frontier  of 
Portugal.  Whilst  with  the  army  he  acquired  the  exteusive 
knowledge  of  gunshot  wounds  embodied  in  his  important 
treatise  on  that  subject,  published  in  1794,  in  which, 
amongst  other  matters  of  mo.ment,  ho  insists  on  the  rejec- 
tion of  tho  indiscriminate  practice  of  dilating  with  the 
knife  followed  almost  universally  by  surgeons  of  his  time. 
When  not  engaged  in  the  active  duties  of  his  profe^.-tion, 
he  occupied  himself  with  physiological  and  other  scientific 
researches.     Thu.s,  in  1701,  off'  Belleisle.  the  conditions  of 

'  So  in  Home's  Life,  jj.  xvi.,  and  Ottley's,  p.  15.  Hunter  hinisell 
{Trettise  on  the  Blood,  p.  62)  mentions  the  dite  1755. 

•  Ottley  incorrectly  gives  1753  a»  tl.e  date.  In  tho  buttery  book 
for  1755  at  St  Mary's  Hall  his  ailmi^sion  is  thus  noted  :  "  Die  J'lnq 
6"  1755  Admissus  est  Johannes  Hunter  superioris  ordinis  Commen- 
ealis."  Hunter  apparently  left  Oxford  after  less  than  two  months; 
residence,  as  the  last  entry  in  the  buttery  book  with, charges  foi 
battels  against  his  name  is  on  July  25,  1755.  ■  His  name  was,  how- 
ever, retained  on  the  books  of  tho  Hall  till  December  10,  1756.  Th* 
writer  is  indebted  to  Dr  John  Griffiths,  Keeper  of  the  Archives,  On 
fori  University,  for  the  following  record  of  Hunter's  matriculation  ;— 
"Ter»  Trin.  1755. — Junii  5'°  Aul.  S.  Mar.  Johannes  Hanti.r  2t 
Johamiis  le  Kilbride  in  Com.  Clidesdale  Scotias  Arm.  fil." 

"  Ottley,  Life  of  J.  Uunter,  p.  22. 
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ihe  coagulation  of  the  blood  were  among  the  subjects'of 
his  inquiries.^  Liter,  ou  land,  ho  continued  the  study  of 
numan  anatomy,  and  arranged  his  notes  and  memoranda 
on  inflammation;  he  also  ascertained  by  experiment  that 
digestion  does  not  take  place  in  snakes  and  lizards  during 
hibernation,  and  observed  that  enforced  vigorous  movement 
at  that  season  proves  fatal  to  such  animals,  the  waste  so 
occasioned  not  being  compensated,  whence  he  drew  the 
inference  that,  in  the  diminution  of  the  power  of  a  part 
attendant  on  mortification,  resort  to  stimulants  which  in- 
crease action  without  giving  real  strength  is  inadvisable.- 
A  MS.  catalogue  by  Hunter,  probably  written  soon  after 
his  return  from  Portugal,  shows  that  ho  had  already  made 
a  collection  of  about  two  hundred  specimens  of  natural  and 
piorbid  structures. 

On  arriving  in  England  early  in  I7G3,  Hunter,  having 
retired  from  the  army  on  half-pay,  took  a  house  in  Golden 
Square,  and  commenced  the  career  of  a  London  surgeon. 
[Most  of  the  metropolitan  practice  at  the  time  was  held  by 
Tott,  C.  Hawkins,  Shariie,  Warner,  Adair,  and  Tomkins; 
and  Hunter  sought  to  cko  out  his  at  first  slender  income 
by  teaching  practical  anatomy  and  operative  surgery  to  a 
private  class.  His  leisure  was  devoted  to  the  study  of 
comparative  anatomy,  to  procure  subjects  for  which  he 
obtained  the  refusal  of  animals  dying  in  the  Tower 
menagerie  and  in  various  travelling  zoological  collections. 
In  connexion  with  his  rupture  of  a  tendo  Achillis,'  in 
17G7,  he  psrformed  on  dogs  several  experiments  which, 
with  the  illustrations  in  his  museum  of  the  reunion  of  such 
structures  after  division,  laid  the  foundation  of  the  modern 
practice  of  cutting  through  ',endons  for  the  relief  of  distorted 
and  contracted  joints.  In  the  same  year  he  was  made  a 
fellow  of  the  Eoyal  Society.  His  first  contribution  to  the- 
P/iilosophical  Transactions,  with  the  exception  of  a  supple- 
ment to  a  paper  by  J.  Ellis  in  the  volume  for  17GG,  was 
an  essay  on  post-mortem  digestion  of  the  stomach,  written 
at  the  request  of  Sir  J.  Pringle,  and  rend  Juno  18,  1772, 
in  which  he  first  correctly  explained  that  phenomeuou  as 
a  result  of  the  action  of  the  gastric  juice.*  Hunter,  on 
December  9,  17G8,  was  elected  a  surgeon  to  St  George's 
Hospital,  and,  soon  after,  a  member  of  tho  Corporation  of 
Surgeons.  He  now  began  to  take  house-pupils.  Among 
these  were  Edward  Jenner,  who  came  to  him  in  1770,  and 
until  the  time  of  Hunter's  death  corresponded  with  him  on 
the  most  intimate  and  affectionate  terms,  W.  Guy,  Kiugstou, 
Dr  riiysick  of  Philadelphia,  and  Everard  Home,  his  brothcr- 
iu-law.  Jlr  Lynn  and  Sir  A.  Carlisle,  though  not  inmates 
of  his  house,  were  frequent  visitors  there.     His  pupils  at 

'  Treatise  on  the  Blood,  p.  21. 

'  See  Adams,  Memoirs,  pp.  32,  33.  Cf.  Hunter's  Treatise  on  the 
Blood,  p.  8,  aud  Worhs,  ed.  Palmer,  i.  604. — On  tlie  employment  of 
Hunter's  term  "  increased  action  "  with  respect  to  inflammation,  see 
Paget,  I.ect.  on  iiury.  Path.,  3cl  cd.,  p.  321  sjy. 

'  According  to  Hunter,  as  quoted  in  Palmer's  edition  of  bis  lectures, 
p.  437,  the  accident  was  "after  dancing,  aud  after  a  violent  fit  of 
the  cramp;"  Clift,  however,  who  says  he  probably  never  danced, 
believed  that  he  met  with  the  accident  "  in  getting  up  from  the  dis- 
secting table  after  being  cramped  by  long  bitting  "  (see  W.  Lawrence, 
Hunt.  Orat.,  1834,  p.  64). 

*  The  subjects  and  dates  of  his  subsequent  papers  in  the  Trans- 
notions,  the  titles  of  which  give  little  notion  of  the  richness  of  their 
contents,  are  as  follows: — The  torpedo,  1773;  air-receptacles  in 
birds,  and  the  Gillaroo  trout,  1774;  the  (jijmnotits  eicctricits,  and  the 
production  of  licit  by  animals  and  vegetables  (supplemented  in  1777), 
1775;  the  recovery  of  peojiie  apparently  drowned,  1776;  the  free 
martin,  1779  ;  V.io  communication  of  smallpo.'c  to  the  fatus  in  utero, 
and  the  occurrence  of  male  plumage  in  old  hen  phens.ints,  1780  ;  the 
organ  of  hearing  in  fi-hes,  1782;  the  anatomy  of  a  "new  marine 
animal"  de.icvibcd  by  Home,  1785;  the  specific  identity  of  the  wolf, 
jackal,  and  dog  (supplemented  in  1789),  the  effect  on  fertility  of  extir- 
pation of  one  ovarium,  and  tho  structure  and'  economy  of  whale:^. 
1787;  observations  on  bees,  1793;  and  some  remarkable  caves  in 
Bayreuth  and  fossil  bonus  found  therein,  1794.  With  these  may  be 
included. a  paper  by  Home,  from  materials  suitplicd  by  Hunter,  ou 
Certain  horny  excresceocca  of  tho  human  body. 


St  George's  included  Abernethy,  Cline,  James  Earle,  anj 
Astley  Cooper.  From  the  high  reputation  in  their  profee- 
sion  which  these  one  and  all  attained,  some  estimate  may 
be  formed  of  the  weight  and  value  of  Hunter's  personal 
influence  and  teaching.  In  1770  he  settled  in  Jermyn 
Street,  in  the  house  which  his  brother  William  had  pre- 
viously occupied;  and  in  July  1771  he  married  Anne,  the 
eldest  daughter  of  Jlr  Robert  Home,  surgeon  to  Burgoyne's 
regiment  of  light-horse.' 

from  1772  till  his  death  Hunter  resided  during  autumn 
at  a  house  built  by  him  at  Earl's  Court,  Brompton,  where 
most  of  his  biological  researches  were  carried  on.  There  he 
kept  for  the  purpose  of  study  and  experiment  the  fishes, 
lizards,  blackbirds,  hedgehogs,  and  other  animals  sent  him 
from  time  to  time  by  Jeuner,  tame  pheasants  and  partridges, 
at  least  one  eagle,  toads,  silkworms,  and  many  more 
creatures  obtained  from  every  quarter  of  the  globe.  Bees 
he  had  under  observation  in  his  conservatory  for  upwards 
of  twenty  years ;  hornets  and  wasps  were  also  dOigently 
studied  by  him.  On  two  occasions  his  life  was  in  risk 
from  his  pets — once  in  wrestling  with  a  young  bull,  and 
again  when  he  fearlessly  took  back  to  their  dens  two 
leopards  which  had  broken  loose  among  his  dogs.  Choos- 
ing intuitively  the  only  true  method  of  philosophical  dis- 
covery. Hunter,  ever  cautious  of  confounding  fact  and 
hypothesis,  besought  of  nature  the  truth  through  the 
medium  of  manifold  experiments  and  observations.  "He 
had  never  read  Bacon,"  says  Babington,  "  but  his  mode  of 
studying  nature  was  as  strictly  Baconian  as  if  he  had."  * 
To  Jenner,  who  had  offered  a  conjectural  explanation  of  a 
phenomenon,  ho  writes,  August  2,  1775:  "I  think  your 
solution  is  just ;  but  why  think  ?  why  not  try  the  experi- 
ment! Repeat  all  the  experiments  upon  a  hedgehog^  as 
soon  as  you  receive  this,  and  they  will  give  you  the  solu- 
tion." Perhaps  no  man  busily  engaged  in  professional 
practice  has  ever  conducted  so  many  physiological  and 
pathological  investigations  in  the  animal  world  as  Hunter  ; 
and  yet  it  was  with  him  an  axiom  "that  experimentu 
should  not  be  often  repeated  which  tend  merely  to  establish 
a  principle  already  known  and  admitted,  but  that  the  next 
step  should  be  the  application  of  that  principle  to  useful 
purposes"  ("Anim.  Qicon.,"  iroi-ls,  iv.  8C).  During  fifteen 
j-ears  he  kept  a  flock  of  geese  simply  iu  order  to  acquaint 
himself  with  the  development  of  birds  in  eggs,  with  refer- 
ence to  which  he  remarked-^"  It  would  almost  appear  that 
this  mode  of  propagation  was  intended  for  investigation." 
Iu  his  toxicological  and  other  researches,  in  which  his  ex- 
perience had  led  him  to  believe  that  the  effects  of  noxious 
drugs  are  nearly  similar  in  the  brute  creation  and  in  man, 
he  had  already,  in  1780,  as  he  states,  "poisoned  some 
thousands  of  animals."^ 

By  inserting  shot  at  definite  distances  in  the  leg-bones 
of  young  pigs,  and  also  by  feeding  them  with  madder, 
by  which  all  fresh  osseous  deposits  aro  tinged,*  Hunter 
obtained  evidence  that  bones  increase  in  size,  not  by  the 
intercalation  of  new  amongst  old   particles,  as  had  been, 

'  Mrs  Hunter  died  January  7,  1821,  in  Holies  Street,  Cavendish 
Square,  London,  iu  her  seventy-ninth  year.  She  was  a  handsome  and 
accomplished  woman,  ind  well  fulfilled  the  social  duties  of  her  position. 
Tho  words  for  Haydn  b  English  canzonets  were  supplied  by  her,  and 
were  mostly  original  poems  ;  of  tJiese  the  lines  be^nning  "  My 
mother  bids  me  bind  my  hair"  are, "from  the  beauty  of  the  accom- 
panying music,  among  tlie  best  known.  (See  R.  Karea  in  Gent.  Mag.r 
xci.,  pt.  1,  p.  89,  quoted  in  Nichols's  Lit  Ancc,  2d  ser.,  vii.  638. )i 

«  Hunt.  Orat.,  1842,  p.  15. 

'  The  condition  of  this  animal  during  hibernation  Tvas  a  Eubject  o/ 
special  interest  to  Hunter,  who  thus  introduces  it,  even  in  a  letter  o( 
condolence  to  Jenner  in  1778  on  a  disappointment  iu  love: — "But 
let  her  go,  never  mind  her.  1  shall  employ  you  with  hedgehogs,  for 
I  do  not  know  how  far  1  may  trust  mine." 

"  Sec  his  evidence  at  tlie  trial  of  Captain  Donellan,  iror/c/|  i.  195.^. 

"  On  the  discovery  of  the  dyeing  of  bones  by  madder,  see.Belchi<iy 
Phil.  Trans.,  vol.  xxxi.t.,  1736,  pp.  287  and  299. 
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imagined  by  Dubnmel,  but  by  meana  of  additions  to  their 
extremities  and  circumference,  excosa  of  calcareous  tissue 
teing  removed  by  the  absorbents.  Some  of  his  most 
extraordinary  experiments  were  to  illustrate  the  relation  of 
strength  of  constitution  to  sex.  Ho  exchanged  the  spurs 
of  a  young  cock  and  a  young  pullet,  and  found  that  on  the 
former  the  transplanted  structure  grew  to  a  fair  size,  on 
the  latter  but  little ;  whereas  a  spur  from  one  leg  of  a  cock 
transferred  to  its  comb,  a  part  well  supplied  with  blood, 
grew  more  than  twice  as  fast  as  that  left  on  the  other  leg. 
Another  experiment  of  his,  which  required  many  trials  for 
success,  was  the  engrafting  of  a  human  incisor  on  the  comb 
of  a  cock.1  The  uniting  of  parts  of  different  animals  when 
brought  into  contact  he  attributed  to  the  production  of 
odhesivo  instead  of  suppurative  inflammation,  owing  to 
their  possession  of  "  the  simple  living  principle."  ^  The 
effects  of  habit  upon  structure  were  illustrated  by  Hunter'e 
observation  that  in  a  sea-gull  which  ho  had  brought  to 
feed  on  barley  the  muscular  parietes  of  the  gizzard  be- 
came greatly  thickened.  A  similar  phenomenon  was  noticed 
by  him  in  the  case  of  other  carnivorous  birds  fedxia  a 
vegetable  diet 

It  was  in  1772  that  Hunter,  in  order  effectually  to  gangs 
the  extent  of  his  own  knowledge,  and  also  to  correctly 
express  his  views,  which  had  been  repeatedly  misstated  or 
ascribed  to  others,  commenced  his  lectures  on  the  theory 
and  practice  of  surgery,  at  first  delivered  free  to  his  pupils 
and  a  few  friends,  but  subsequent  to  1774  on  tho  usual 
terms,  four  guineas.  Though  Pott,  indeed,  had  perceived 
that  the  only  true  system  of  surgery  is  that  which  most 
closely  accords  with  the  curative  efforts  of  nature,  a  National 
pathology  can  hardly  be  said  to  have  had  at  this  time  any 
existence ;  and  it  was  generally  assumed  that  a  knowledge 
of  anatomy  alone  was  a  sufficient  foundation  for  the  study 
of  surgery.  Hunter,  unlike  his  contemporaries,  to  most  of 
whom  his  philosophic  habit  of  thought  was  a  mystery,  and 
whose  books  contained  little  else  than  relations  of  cases, 
and  modes  of  treatment,  sought  tho  reason  for  each  pheno- 
menon that  came  under  his  notice.  The  principles  of 
surgery,  he  maintained,  are  not  less  necessary  to  be  under- 
stood than  the  principles  of  ether  sciences ;  unless,  indeed, 
the  surgeon  should  wish  to  resemble  "  the  Chinese  philo- 
sopher whose  knowledge  consisted  only  in  facts."  In  that 
Case  the  science  must  remain  unimproved  until  fresh  facts 
arise.  Too  much  attention,  he  remarked,  cannot  be  paid 
to  facts ;  yet  a  multitude  of  facts  overcrowd  the  memory 
without  advantage  if  they  do  not  lead  us  to  establish 
principles,  by  an  acquaintance  with  which  we  learn  the 
causes  of  diseases.  Hunter's  course,  which  latterly  com- 
prised eighty-six  lectures,  delivered  on  alternate  evenings 
between  the  hours  of  seven  and  eight,  lasted  from  October 
to  April.  Some  teachers  of  Lis  time  were  content  to 
dismiss  the  subjects  of  anatomy  and  surgery  in  a  course  of 
only  six  weeks'  duration.  The  task  of  lecturing  is  said  to 
have  been  to  Hunter  so  formidable  that  at  the  commence- 
ment of  each  course  he  was  obliged  to  take  half  a  drachm 
of  laudanum.  His  class  was  usually  small,  and  never 
exceeded  thirty.  Among  its  members  at  various  times 
were  Abemethy,  Carlisle,  Chevalier,  Cline,  Coleman, 
Astley  Cooper,  Home,  Lynn,  and  Macartney.  Hunter  was 
deficient  in  the  gifts  of  a  good  extempore  speaker,  being  in 
this  respect  a  remarkable  contrast  to  his  brother  William ; 
and  ho  read  hw  lectures,  seldom  raising  his  eyes  from  the 
manuscript.     His  manner  with  his  auditory  is  stated  to 

'  Baaya  and  ObserraHons,  1.  55,  66.  "  May  we  not  claim  for  him," 
says  Sir  Wm.  Fergussan  with  reference  to  these  experiincots,  "that 
ho  anticipated  by  a  hundred  years  the  ecicntifie  data  on  which  the 
present  system  of  homan  gnfting  Is  conducted  i"  (Bunt,  Orai.,  1871, 
^  17). 

'  Euagi  and _ObKnationa.  i.  115;  i^.  Wurh;  L  391. 


'  have  been  embarrassed  and  awkward,  or,  a£  Adams  puts 
it  (06s.  on  Morbid  P-fiiS;  p.  272),  "frequently  ungraceful," 
and  his  language  always  unadorned  ;  but  that  his  "  expres- 
sions for  the  explaining  of  his  new  theories  rendered  his 
lectures  often  unintelligible "  is  scarcely  evident  in  his 
pupils'  notes  still  extant.  His  own  and  others'  errors  and 
fallacies  were  exposed  with  equal  freedom  in  his  teaching. 
Occasionally  he  would  tell  his  pupils,  "  You  had  better 
not  write  down  that  observation,  for  very  likely  I  shall 
think  differently  next  year; "and  once  to  a  question  ol 
Coleman's  he  replied,  "Never  ask  me  wiiat  i  have  said 
or  what  I  have  written ;  but,  if  you  will  ask  me  what  my 
present  opinions  are,  I  will  tell  you."  He  was  always  much 
gratified  when,  in  the  conversations  that  he  encouraged  his 
hearers  to  hold  with  him  at  the  end  of  his  lectures,  ho 
found  that  what  he  said  was  understood  and  appreciated. 

In  January  177G  Hunter  was  appointed  surgeon-extra- 
ordinary to  the  king.  Ho  commenced  in  the  same  year  hie 
Croonian  lectures  on  muscular  motion,  continued  annually, 
except  in  1777,  till  1782  :  they  were  never  published  by 
him,  being  in  his  opinion  too  incomplete.  In  1778  ap- 
peared the  second  part  of  his  Treatise  on  the  Natural 
Uistory  of  the  Human  Teeth,  the  first  part  of  which  was 
published  in  1771.  It  was  in  the  waste  of  the  dental 
alveoli  and  of  the  fangs  of  shedding  teeth  that  in  1754-55, 
as  he  tells  us,  he  received  his  first  hint  cf  the  uSe  of  the 
absorbents.  Abernethy  {Phi/s.  Led.,  p.  19G)  relates  that 
Hunter,  being  once  asked  how  he  could  suppose  it  possible 
for  absorbents  to  do  such  things  as  ho  attributed  to  them, 
replied,  "Xay,  I  know  not,  unless  they  possess  powers 
similar  to  those  which  a  caterpillar  exerts  when  feeding 
on  a  leaf.''  Hunter  in  1780  read  before  the  Royal  Society 
a  paper  in  which  he  laid  claim  to  have  been  the  first  to 
make  out  the  nature  of  the  utero-placental  circulation.  His 
brother  William,  who  had  five  years  previously  described 
the  same  in  his  Anatomy  of  the  Gravid  Uterus,  thereupon 
wrote  to  the  Society  attributing  to  himself  this  honour. 
John  Hunter  in  a  rejoinder  to  his  brother's  letter,  dated 
February  17,  1780,  reiterated  his  former  statement,  viz., 
that  his  discovery,  on  the  evening  of  the  day  in  1754  that 
ho  had  made  it  in  a  specimen  injected  by  a  Dr  Mackenzie, 
had  been  communicated  by  him  to  Dr  Hunter.  Thus  arose 
an  estrangement  between  the  two  Hunters,  which  con- 
tinued until  the  time  of  William's  last  illness,  when  his 
brother  obtained  permission  to  visit  him. 

In  1783  Hunter  was  elected  a  member  of  the  Boyal 
Society  of  Medicine  and  of  the  Koyal  Academy  of  Surgery 
at  Paris,  and  took  part  in  the  formation  of  "  A  Society  for 
the  Improvement  of  Medical  and  Chirurgical  Knowledge."  ' 
It  appears  from  a  letter  by  Hunter  that  in  the  latter  part 
of  1783  ho,  with  Jenner,  had  the  subject  of  colour-blindness 
under  consideration.  As  in  that  year  the  leaso  of  hia 
premises  in  Jermyn  Street  was  to  expire,  he  purchased  the 
twenty-four  years'  leasehold  of  two  houses,  the  one  on  the 
east  side  of  Leicester  Square,  the  other  in  Castle  Street, 
with  intervening  ground.  Between  the  houses  ho  built  in 
1763-85,  at  an  expense  of  above  £3000,  a  museum  for  his 
anatomical  aud  other  collections.  These  by  1782  had  cost 
him  £10,000,  and  contained  preparations  of  uumerons 
specimens  presented  by  Sir  Joseph  Banks,  the  Honourable 
C.  Greville,  and  Mr  Walsh.  The  new  edifice  consisted  of 
a  hall  62  feet  long  by  28  feet  wide,  and  lighted  from  the  top,' 
with  a  gallery  all  round,  and  having  beneath  it  a  lecture 


»  The  Transactions  of  the  Society  contain  papers  by  Huiiter  on 
inflammation  of  veins  (1784),  intussusception  (1789),  a  case  of  para- 
lysis of  the  muscles  of  deglutition  (1780),  and  a  case  of  poisoning 
during  pregnancy  (1794),  with  others  written  by  Home,  from  materials 
supplied  by  him,  on  Hunter's  operation  frr  the  cure  of  popliteal  aneur- 
ism, on  loose  cartilages  in  joints,  on  certain  homy  eiurescences.  of  tlia. 
human  body,  and  on  the  growth  of  boneck 
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theatre,  and  a  room  used  subsequently  for  the  meetings  of 
the  Lycscum  Jlcdicuni,  a  society  instituted  by  Hunter  and 
Fordyce.  In  April  1785  Hunter's  collections  were  removed 
into  it  under  the  superintendence  of  Home  and  Bell,'  and 
another  assistaut,  Audix-.  Among  the  foreigners  of  dis- 
tinction that  inspected  the  museum,  which  was  now  shown 
by  Hunter  twice  a  year, — in  October  to  medical  men,  and 
in  May  to  other  visitors, — were  Blumenbach,  Camper,  Poll, 
and  Scarpa.  In  the  acquisitiou  of  subjects  for  his  varied 
biological  investigations  and  of  specimens  for  his  museum, 
expense  was  a  matter  of  small  moment  with  Hunter.  Thus 
at  one  time  he  endeavoured,  at  his  own  cost,  to  obtain  in- 
formation respecting  the  Cetacea  by  sending  out  a  surgeon 
to  the  North  in  a  Oreculaud  whaler.  He  is  said,  moreover, 
to  have  given,  in  June  1783,  no  less  than  £500  for  the 
body  of  O'Brien,  or  Byrne,  the  Irish  giant,  whose  skeleton, 
7  feet  7  inches  high,  is  so  conspicuous  an  object  in  the 
museum  of  the  College  of  Surgeons  of  London.- 

Hiinter,  who  in  the  spring  of  1769-72  had  suffered  from 
gout,  in  spring  1773  from  spasm  apparently  in  the  pyloric 
region,  accompanied  by  failure  of  the  heart's  action  (Ottley, 
Life,  p.  44),  and  in  1777  from  vertigo  with  symptoms  of 
angina  pectoris,  had  iu  1783  another  attack  of  the  last 
mentioned  complaint,  to  which  he  was  henceforward  subject 
when  under  anxiety  or  excitement  of  mind. 

In  May  1785,'  chiefly  to  oblige  Sharp  the  engraver. 
Hunter  consented  to  h.nve  his  portrait  taken  by  Sir 
Joshua  Reynolds.  He  proved  a  bad  sitter,  and  Reynolds 
made  but  little  satisfactory  progress,  till  one  day  Hunter, 
while  resting  his  somewhat  upraised  head  on  his  left 
hand,  fell  into  a  profound  re\  erie — one  of  those  waking 
dreams,  seemingly,  which  in  his  lectures  he  has  so  well 
described,  when  "  the  body  loses  the  consciousness  of  its 
own  existence."^  The  painter  had  now  before  him  the 
man  he  would  fain  depict,  and,  turning  liis  canvas  upside 
down,  he  sketched  out  the  admirable  portrait  which, 
since  most  skilfully  reslored  by  Mr  H.  Farrar,  is  in  the 
possession  of  the  Royal  College  of  Surgeons.  A  copy 
of  the  same,  by  Jackson,  acquired  from  Lady  Bell,  is  to  be 
Been  at  the  National  PorlraiKTallery  in  South  Kensington. 
St  Jfary's  Hall,  Oxford,  also  possesses  a  copy.  Sharp's 
engraving  of  the  original,  published  iu  1788,  is  one  of  the 
finest  of  his  productions  The  volumes  seen  in  Reynolds's 
picture  are  a  poition  of  the  unpublished  rec(<rds  of  anato- 
mical researches  left  by  Hunter  at  his  death,  which,  with 
other  manuscripts,  Sir  E\erard  Home  in  1812  removed 
from  his  museum,  and  eventually,  in  order,  it  has  been 
supposed,  to  keep  secret  the  source  of  many  of  his  papers 
in  the  Pliilosophical  Triiiisurtions,  and  of  factj  mentioned 
in  his  lectures,  committed  to  (he  flames.^ 

'  Bell  lived  with  Tlunter  fourteen  j-e.ir'j,  i.e.,  from  1775  to  1789,  aud 
was  etniiloyeJ  by  him  chiefly  iu  niakiug  and  drawing  anatomical  pro- 
parations  for  the  iiiusenra.  He  died  iu  1792  at  Sumatra,  where  he 
w.a3  assistaut-surgeou  to  the  East  Ju  lia  Company. 

-•O'BrieD,  dreading  dissection  by  Hunter,  lind  shortly  before  his 
death  arranged  with  several  of  his  counti-ymen  that  his  corpse  should 
be  conveyed  by  them  to  the  sea,  and  sunk  in  deep  \  ater ;  but  his 
undertaker,  who  had  eutere  1  into  a  pecuniary  compact  with  the  great 
anatomist,  m.-innged  that  Tvbile  the  escort  was  drinking  at  a  certain 
ftage  on  the  marcli  seawards,  the  cofUn  should  be  locked  up  iu  a  barn. 
There  some  men  he  had  conceale  I  sjiccdily  substituted  an  iijuivalent 
weight  of  paving-atones  for  the  body,  which  was  at  night  forwarded/to 
nunter,  and  by  l.im  taken  iu  his  c;  rriage  to  Karl's  Court,  and,  to 
avoid  risk  of  a  discovery,  imn  ediately  after  s'litable  division  boiled 
to  obtain  the  bones.  See  Tom  laylur.  Leiceslcr  S^ii  vre  chap,  xiv., 
1874:  cf.  A.iiiii:!  Rrjisln;  xx\i.  2'i0.  17S3. 

'See  C.  n.  Lf  lie  and  Tom  Tov''ir  Life  nrf'  Times  of  Sir  J. 
Reyro'ih,  ii.  474.  I"f65.  '*  ir^eH.  i.  205^266., 

'  A  trau-cript  of  a  portion  of  Uuntei'^  MSB.,  ninde  by  C'lift  in  1793 
and  ISOO,  waj  edited  by  Piofes^or  Ohiu,  iu  tv.'o  volumcj  v.iih  notes, 
in  1861,  under  tlio  title  of  Kssays  ani  Ohs'ri-ntions  in  yotural  His- 
tory, A  natomy,  Physiohgy,  PsychoJoyy,  and  Geolor/y.  Ou  the  destruc- 
tion of  Hunter's  papers  see  ('lift's  "Appendix '"  in  vol.  ii.  p.  497,  also 
Prof,  Flower,  [nirod   Led.,  7-9,  1B70. 


Among  the  subjects  of  Hunter's  pliysiologieal  invesligS? 
tions  in  1785  was  the  mode  of  growth  of  deer's  aullera. 
As  he  possessed  the  privilege  of  making  experiments  on 
the  deer- in  Richmond  Park,  he  in  July  of  that  year  had  a 
buck  there  caught  and  thrown,  and  tied  one  of  its  external 
carotid  arteries.  He  observed  that  the  antler  which 
obtained  its  blood  supply  therefrom,  then  Lalf-grown^ 
became  in  consequence  cold  to  the  touch.  Hunter  debated 
with  himself  whether  it  would  be  shed  in  duo  time,  or  ba 
longer  retained  than  ordinarily.  To  his  surprise  he  fouud, 
on  re-examining  the  antler  a  week  or  two  later,  when  th» 
wound  around  the  ligatured  artery  was  healed,  that  it 
had  regained  its  warmth,  and  was  stiU  increasing  in  size. 
Had,  then,  his  operation  been  in  some  way  defective  1  To- 
determine  this  question,  the  buck  was  killed  and  sent 
to  Leicester  Fields.  On  examination  Hunter  ascertained 
that  the  external  carotid  had  been  duly  tied,  but  that 
certain  small  branches  of  the  artery  above  and  below  th» 
ligature  had  enlarged,  and  by  their  anastomoses  had  restored 
the  blood  supply  of  the  growing  part.  Thus  it  was  evident 
that  under  "  the  stimulus  of  necessity,"  to  use  a  phrase  of 
the  experimenter,  the  smaller  arterial  channels  are  capable 
of  rapid  increase  in  dimensions  to  perform  the  offices  of  th» 
larger."  It  happened  that,  in  the  ensuing  December,  ther* 
lay  in  one  of  the  wards  of  St  George's  Hospital  a  patient 
of  Hunter's,  admitted  for  popliteal  aneurism.  The  diseas* 
must  soon  prove  fatal  uuless  by  some  means  arrested. 
Should  the  surgeoa,  following  the  usual  and  commonly 
fatal  method  of  treatment,  cut  down  upon  the  tumour,  and, 
after  tying  the  artery  above  and  below  it,  evacuate  its  coa- 
tentsl  Or  should  he  adopt  the  procedure,  deemed  by  Pott 
generally  advisable,  of  amputating  the  limb  above  iti  It 
was  Hunter's  aim  in  his  practice,  even  if  he  could  not  dis- 
pense with  the  necessity,  at  least  to  diminish  the  severity  of 
operations,  which  he  considered  were  an  acknowledgment  of 
the  imperfection  of  the  art  of  healing,  and  compared  to 
"  the  acts  of  the  armed  savage,  who  attempts  to  get  that 
by  force  which  a  civilized  man  woidd  get  by  stratagem.'' 
Since,  he  argued,  the  experiment  with  the  buck  had  shown 
that  collateral  vessels  are  capable  of  continuing  the  circula- 
tion when  passage  through  a  maiu  trunk  is  arrested,  why 
should  he  not,  in  his  aneurism  case,  leaving  the  absorbents 
to  deal  with  the  contents  of  the  tumour,  tie  the  artery  in 
the  sound  parts,  where  it  is  tied  in  amputation,  and  preserve 
the  limb  t  Acting  upon  this  idea,  he  ligatured  his  patient's 
femoral  artery  in  the  lower  part  of  its  course  in  the  thigh, 
in  the  fibrous  sheath  enclosing  the  space  since  known  as 
"  Hunter's  canal. ''^  1  he  leg  was  found,  some  hours  after 
the  operation,  to  have  acquired  a  temperature  even  aboT» 
the  normal.*  At  the  end  of  January  178C,  that  is,  m 
six  weeks'  time,  the  patient  was  well  enough  to  be  abl* 
to  leave  the  hospital.  Thus  it  was  that  Hunter  inaugu- 
rated an  operation  which  has  been  the  means  of  pre- 
serving to  hundreds  life  with  integrity  of  limb  —  aiv 
operation  which,  as  the  Italian  Assalini,  who  saw  it 
first  performed,  teistifies,    "excited  the  greatest  wonde^j 

*  In  hia  Treatise  on  the  Blood,  p.  238,  Hunter  observes  : — "  W» 
find  it  a  common  principle  in  the  aniipnl  machine,  that  every  part- 
increases  in  some  degree  according  to  the  action  required.  Thus  we 
find  ....  vessels  become  larger  in  proportion  to  the  necessity  of 
supply,  as  for  instance,  in  the  gravid  uterus  ;  the  external  carotids  in 
the  st.\g,  also,  when  his  horns  a'e  growing,  are  much  larger  ihon  at 
any  other  time." 

See  Professor  Owen,  "John  Hunter  and  Vivi.<!ection,"  Brit,  ileck 
Journ.,  Febru.iry  22,  1879,  p.  284.  In  the  fourth  of  his  operation* 
for  popliteal  aneurism.  Hunter  for  the  fitst  time  did  not  include  the 
vein  in  the  ligature*  His  jiat'ent  lived  forfifty  years  afterword.".  The 
results  on  the  artery  of  tliia  operation  ai^e  to  be  seen  in  specimen  3472a 
(I'ath.  Ser. )  in  the  Hunterian  Museum. 

'  Home,  Trans,  of  Soe.  for  Impr.  of  Med.  and  Chirvrg.  EnowJ., 
i.  147,  1793.  Excess  of  heat  tn  the  injured  limb  wos  noticed  olso  iiv 
Hunter's  second  case  on  the  day  after  the  operation  ;  and  in  his  fourth- 
c^se  it  reached  4°-5°  on  the  first  day.  ond  continued  duiing  a  foiliiight» 
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•nd    awakened   the    attcntioa    of    all    the    surgeons  in 
Europe." 

Early  in  1786  Hunter  published  his  Trealite  on  the 
Venereal  Disease,  which,  like  some  of  his  previous  writings, 
was  printed  in  his  own  house.  Without  the  aid  of  the 
booksellers,  1000  copies  of  it  were  sold  within  a  twelve- 
month. Although"  certain  views  therein  expressed  with 
regard  to  the  relationship  of  syphilis  have  been  proved 
erroneous,  the  work  is  a  valuable  compendium  of  observa- 
tions of  cases  and  modes  of  treatment  (cf.  Hilton,  IJuiil. 
Oral.,  p.  40).  Towards  the  end  of  the  year  appeared 
bis  Observations  on  certain  parts  of  the  Animal  CEconomy, 
which,  besides  the  more  important  of  his  contributions  to  the 
Philosophical  Transactions,  contains  nine  papers  on  various 
•objects.  By  the  death  of  Mr  Middleton  in  1786,  Hunter 
became  deputy  surgeon-general  to  the  army  ;  his  appoint- 
ment as  surgeon-general  and  as  inspector-general  of 
hospitals  followed  in  1790,  on  the  death  of  Mr  Adair.  In 
1787  he  received  ilie  Royal  Society's  Copley  medal  as  a 
testimony  to  the  importance  of  his  discoveries  in  natural 
liistory.and  was  also  elected*  member  of  the  American  Philo- 
sophical Society.  On  account  of  the  increase  in  his  prac- 
tice and  his  impaired  health,  ho  now  obtained  the  sarvices 
of  Home  as  his  assistant  at  St  George's  Hospital.  The 
<ieath  of  Pott  in  December  .1788  secured  to  Hunter  the 
undisputed  title  of  the  first  surgeon  in  England.  He  re- 
fiigned  to  Home,  in  1792,  the  delivery  of  his  surgical  lec- 
tures, in  order  to  devote  himself  more  fully  to  the  completion 
of  his  Treatise  on  the  Blood,  Inflammation,  and  Gunshot 
iroiinrf*,  which  was  published  by  his  executors  in  1794. 
In  this,  his  masterpiece,  the  application  of  physiology  to 
(jractice  is  especially  noticeable.  Certain  experiments 
described  in  the  first  part,  pp.  62-04,  which  demonstrate 
that  arterialization  of  the  blood  in  respiration  takes  place 
by  a  process  of  diffusion  of  "  pure  air  "  or  "  vital  air  "  {Le., 
oxygen)  through  membrane,  were  made  so  early  as  the 
summer  of  1755. 

Hunter  in  1792  announced  to  his  colleagues  at  St 
George's,  who,  he  considered,  neglected  the  proper  instruc- 
tion of  the  students  under  their  charge,  his  intention  no 
longer  to  divide  with  them  the  fees  which  he  received  for 
his  hospital  pupils.  Against  this  innovation,  however,  the 
governors  of  the  hospital  decided  in  March  1793.  Subse- 
quently, by  a  committee  of  their  appointing,  a  code  of  rules 
respecting  pupils  was  promulgated,  one  clause  of  which, 
probably  directed  against  an  occasional  practice  of  Hunter's, 
stipulated  that  no  person  should  be  admitted  as  a  student 
of  the  hospital  without  certificates  that  he  had  been 
«ducated  for  the  medical  profession.  In  the  autumn  two 
young  Scotchmen,  ignorant  of  the  new  rule,  came  up  to 
town  and  applied  to  Hunter  for  admission  as  his  pupils 
at  St  George's.  Hunter  explained  to  them  how  he  was 
situated,  but  promised  to  advance  their  request  at  the  next 
board  meeting  at  the  hospital  on  the  16th  October.  On 
that  day,  having  finished  a  difficult  piece  of  dissection, 
Le  went  down  to  breakfast  in  excellent  spirits  and  in 
iiis  usual  health.  After  making  a  professional  call,  he 
attended  the  board  meeting.  There  the  interruption  of 
his  remarks  in  behalf  of  his  applicants  by  a  flat  contra- 
diction from  a  colleague  brought  on  ouo  of  the  old  spas- 
modic heart  attacks ;  he  ceased  speaking,  and  retired  into 
an  adjoining  room  only  in  time  to  fall  lifeless  into  the 
<irms  of  Dr  Robertson,  one  of  the  hospital  physicians. 
After  an  hour  had  been  spent  in  vain  attempts  to  restore 
onimation,  his  body  was  conveyed  to  his  house  in  a  sedan 
chair.^     Thus,  in  his  sixty-fifth  year,  and  in  the  height  of 

'  The  record  of  Hunter's  death  in  the  St  James  OironicU  for 
October  15-17,  1793,  p.  4,  col.  4,  makes  uo  allnsion  to  the  imme- 
■diite  cause  of  Hnnter's  death,  but  gives  the  following  statement : — 
J^Joas    HintTER.— Tlii»   emiiient   Surgeon   «nd  v-Juabls   man    was 


his  mental  activity,  died  John  Hunter,  "  whose  range  of 
thought  nature  alone  could  fill,"  and  to  whom,  as  to  but 
few  among  all  mankind,  had  been  given  wisdom  to  inter- 
pret the  dark  sayings  of  nature.  His  remains  were  inferred 
privately  on  October  22,  1793,  in  the  vaults  of  St  Martin's 
in  the  Fields.  Thence,  on  March  28,  1859,  through  the 
instrumentality  of  Mr  Frank  Buckland,  they  were  removed 
to  Abbot  Islip's  chapel  in  Westminster  Abbey,  to  be  finally 
deposited  in  the  grave  in  the  north  aisle  of  the  nave,  close 
to  the  resting-place  of  Ben  Jonson. 

Uunter  was  of  about  medium  height,  strongly  built,  and  high- 
shouldered  and  sliort-necked.  He  had  an  open  countenance,  and 
largo  features,  eyes  light-bluo  or  grey,  eyebrows  prominent,  and 
hair  reddish-yellow  in  youth,  later  white,  and  woru  curled  bi-hiud; 
and  ho  dressed  plainly  and  neatly.  Ho  rose  at  or  before  six,  di«- 
Bcctcd  till  ninu  (his  breakfast  hour),  received  patients  from  half, 
past  nine  till  twelve,  at  least  during  tlic  latter  part  of  his  life,  oud 
saw  his  outdoor  and  hospital  patients  till  about  four,  when  he  dined, 
taking,  according  to  Home,  as  at  other  meals  in  the  twenty  years 
preceding  his  death,  no  wine.  After  diuner  he  slept  an  hour;  he  then 
superintended  experiments,  read  or  prepared  his  lectures,  and  made, 
usually  by  means  of  an  amanuensis,  records  of  the  day's  dissections. 
"I  never  could  understand,"  says  Clift,  "  how  Mr  Hunter  obtained 
rest :  when  I  left  him  at  midnight,  it  was  with  a  lamp  fresh  trimmed 
for  further  study,  and  with  the  usual  appointment  to  meet  him 
again  at  Six  in  tho  morning.'  llr  H.  Leigh  Thomas  records^  that, 
on  his  first  arrival  in  London,  having  by  desire  called  on  Hunter 
at  five  o'clock  in  the  morning,  ho  found  him  already  busily  engaged 
in  the  dissection  of  insects.  Rigidly  economical  of  time.  Hunter 
was  always  at  work,  and  always  he  had  in  view  some  fresh  enter- 
prise. He  was  once  heard  by  Adams  to  express  regret  that  men 
must  die  at  all.  To  his  museum  he  gave  a  very  large  share  of  hia 
attention,  being  fearful  lest  the  ordering  of  it  should  be  incomplete 
at  his  death,  and  knowing  of  none  who  could  continue  his  work 
for  him.  "  When  I  am  dead,"  said  he  one  day  to  Dr  Garthsliore, 
"  you  will  not  soon  meet  with  another  John  Hunter."  At  the  time 
of  his  death  he  had  anatomized  certainly  over  500  difterent  species 
of  animals,  some  of  them  repeatedly,  and  had  made  numerous  dis- 
sections of  plants.  The  manuscri^jt  works  by  him  ajipropviated 
and  destroyed  by  Home,  among  which  were  his  eighty-six  surgical 
lectures,  all  in  full,  are  stated  to  have  been  "  literally  a  cartload  " ; 
And  many  pages  of  his  records  were  WTitten  by  Clift  nndcr  his 
directions  "  at  least  half  a  dozen  times  over,  with  corrections  and 
transpositions  almost  without  end." 

To  Hunter,  as  ho  himself  observed,  to  think  was  a  delight.  His 
mind  was  framed  for  systematic  investigation,  and  hence,  perhaps, 
arose  the  fatigue  which,  more  particularly  during  the  last  ten  years 
of  his  life,  the  desultory  conversation  of  a  mixed  company  would 
occasion  him.'  '*  My  mind  is  like  a  bee-hive,"  was  a  remark  of  his 
to  Abernothy,  "a  simile  which  struck  me,"  says  that  writer,  "on 
account  of  its  correctness  ;  for,  in  tho  midst  of  buzz  and  apparent 
confusion,  there  was  great  order,  regularity  of  structure,  and  abund- 
ant food,  collected  with  iucessant  imlustry  from  the  choicest  stores 
of  nature."*  Hunter  was  generally,  though  cheerfully,  taciturn,  and 
many  a  morning's  labour  with  Clift  was  passed  with  scarcely  a  word 
of  discourse.  When,  however,  he  spoke — as  while  resting  himself, 
and  standing  upright  from  his  dissection  after  stooping  for  hours  ss 
if  nailed  to  the  object  under  investigation — he  evinced  both  shrewd- 
ness and  wit.  In  conversation  his  words  were  well  chosen,  and  his 
remarks  often  wonderfully  forcible  and  pointed  ;  and,  when  so  dis- 
posed, he  could  put  things  in  a  very  ludicrous  point  of  view.  H« 
articulated  slowly,  and  in  consultation  gave  his  opinion  much  asil 
lecturing,  tho  enunciation  of  his  not  seldom  novel  doctrines  being 
prefaced  by  some  introductory  illustration  or  history.  A  stranger  to 
artifice  and  (lattery,  and  open  and  unceremonious  or  even  blunt  in 
speech, he  readily  communicated  what  he  knew  and  thought,  and  tho* 
did  not  always  inspire  others  with  a  higher  opinion  of  their  pcrsonsl 
consequence.  "  We  aro  but  beginning  to  learn  our  profession,"  he 
would  tell  his  friends;  ond  he  was  wont  tos.ny  that  he  was  conscious 
of  uo  peculiar  talent,  but  that,  if  he  had  promoted  professional  know- 
ledge, it  seemed  to  him  to  have  arisen  chiefly  from  his  dispositii^n  to 
distrust  opinions,  and  to  examine  every  subject  for  himself.  What 
views  of  his  he  confidently  offered  for  acceptance  were  such  as  ho  be- 
lieved to  have  a  solid  foundation  in  facts  :  and  the  blind  enun- 
ciation by  his  fellow-practitioners  of  time-honoured  errors  vexed 

suddenly  taken  ill,  yesterday,  in  tho  Council-room  of  St  George's 
Hospital.  After  receiving  th<i  assistance  which  could  bo  afforded  by 
two  Physicians  .ind  a  Surjeon,  ho  was  removed  in  a  close  chair  to  bii 
house,  in  Leicester  Fiel.ls,  where  he  expired  about  two  o'clock.' 
Examination  of  tho  heart  revealed  disease  involving  the  pericardium, 
endocardium,  and  arteries,  the  coronary  arteries  in  particular  sbowiof 
ossific  change.  '  J/unt.  Oral.,  1827,  p.  5. 

'  Home,  Li/e,  p.  lir.  *.I/vnt.  Oral.,  1319,  r    (3 
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his  mind,  wliirli  was  naturally  susceptiblo,  and  was  rendered  the 
more  so  by  excess  of  excrtiou,  with  repeatedly  the  additional  strain 
of  bodily  disease,  **1  know,  I  know,"  said  he  to  Abcrnothy,  "I 
am  but  a  pigmy  in  knowledge,  yet  I  feel  as  a  giant  when  compared 
with  these  men."  The  charges  that  his  language  was  frequently 
coarse,  and  that  swearing  was  with  liim  a  liabit,  as  with  many  of 
his  contemporaries  and  successors,  have  been  indignantly  rebutted 
by  Clift.'  Leigh  Thomas  describes  the  impression  left  by  his  first 
early  morning  interview  with  Hunter  as  "a  mingled  feeling  of  pro- 
found respect,  sur[iriso,  and  admiration;"  and  by  his  assistants, 
pupils,  and  all  with  whom  ho  had  lived  on  intimate  terms,  ho  was  both 
loved  and  venerated.  His  temper.  Home  states,  was  very  warm  and 
impatient,  and  when  irritated  not  easily  soothed.  The  hasty  but 
not  altogether  illogical  outburst  of  his  auger  when  refused  the  post- 
mortem examination  of  a  cliild,  the  victim  of  some  obscure  malady, 
in  the  words,  "  Then,  sir,  I  heartily  hope  that  yourself  and  all  your 
family,  nay  all  your  friends,  may  die  ot  the  same  disease,  and  that 
no  one  may  be  able  to  afford  any  assistance,"  is  in  amusing  contrast 
with  the  acknowledged  benevolence  of  his  character.  To  the  kind- 
ness of  his  disposition,  his  fondness  for  animals,  his  aversion  to 
operations,  his  thou';htful  and  self-sacrificin"  attention  to  his 
patients,  and  especially  his  zeal  to  help  forwara  struggling  practi- 
tioners and  others  in  any  want  abundantly  testify.  ''Every  man," 
said  he,  "should  be  an  economist,  for  if  he  has  over  more  money 
than  his  wants  retiuire  ho  can  assist  the  poor."  In  a  letter  of  his, 
introducing  a  patient  to  his  brothel- William,  we  read:  "He  has  no 
money,  and  you  have  plenty,  so  that  you  are  well  met."  Pccunmry 
means  he  valued  no  further  than  they  enabled  him  to  promote  his 
researches  ;  and  to  the  poor,  to  uon-bencficed  clergymen,  professional 
authors,  and  artists  his  services  were  rendered  without  remuneration. 
His  yearly  income  in  1763-74  was  never  £1000 ;  it  exceeded  that 
sum  in  1773,  for  several  years  before  his  death  was  £5000,  and  at 
the  time  of  that  event  had  reached  above  £6000.  All  his  earnings 
not  required  for  domestic  expenses  were,  during  the  last  ten  years 
ot  his  life,  devoted  to  the  improvement  of  his  museum  ;  and  his 
property,  this  excepted,  was  found  on  his  decease  to  be  barely  suffi- 
cient to  poy  his  debts.  By  his  contemporaries  generally  Hunter 
was  respected  as  a  master  of  the  art  and  science  of  anatomy,  and  as  a 
cautious  and  trustworthy  if  not  an  elegant  or  very  dexterous  opera- 
tor. Few,  however,  perceived  the  drift  of  his  biological  researches. 
Although  it  was  admitted,  even  by  Foot,-  that  the  idea  after  which 
his  unique  museum  had  been  formed — namely,  that  of  morphology 
as  the  only  true  basis  of  a  systematic  zoological  classification — was 
entirely  his  own,  yet  his  investigations  into  the  structure  of  the 
lower  orders  of  animals  were  regarded  as,  after  all,  works  of  unpro- 
fitable curiosity.  One  surgeon,  of  no  inconsiderable  repute,  is  said 
to  have  ventured  the  remark  that  Mr  Hunter's  preparations  were 
"just  as  valuable  as  so  many  liig's  pettitoes  ;"*  and  the  president 
of  the  Royal  Society,  Sir  Joseph  Banks,  writing  in  1796,  plainly 
expressed  his  disbelief  as  to  the  collection  being  "an  object  of  im- 
portance to  the  general  study  of  natural  history,  or  indeed  to  any 
branch  of  science  except  to  that  of  medicine."  It  was  "  without 
the  solace  of  sympathy  or  encouragement  of  approbation,  without 
collateral  assistance,"  *  and  careless  of  achieving  fame — for  he  held 
that  **  no  man  ever  was  a  great  man  who  wanted  to  be  one  " — that 
Hunter  laboured  to  perfect  his  designs,  and  established  the  science 
of  comparative  anatomy,  and  principles  which,  however  neglected 
in  his  lifo-time,  became  the  ground-work  of  all  medical  study  and 
teaching. 

In  accordance  with  the  directions  given  by  Hunter  in  his  will, 
his  collection  was  offered  for  purchase  to  the  British  Government 
But  the  prime  minister,  Mr  Pitt,  on  being  asked  to  consider  the 
matter,  exclaimed  :  "What  I  buy  preparations  I  Why,  I  have  not 
money  enough  to  purchase  gunpowder."  He,  however,  consented  to 
the  bestowal  of  a  portion  of  the  king's  bounty  for  a  couple  of  years 
on  Mrs  Hunter  and  her  two  surviving  children.  In  1796  Lord 
Auckland  undertook  to  urge  upon  the  Government  the  advisability 
of  acquiring  the  collection,  and  on  June  13,  1799,  parliament  voted 
£15,000  for  this  purpose.  Its  custodianship,  after  refusal  by  the 
College  of  Physicians,  was  unanimously  accepted  by  the  Corporation 
ot  Suracons  on  the  terms  proposed.  These  were  in  brief — that  the 
colieciion  be  open  four  hours  in  the  forenoon,  two  days  every  week, 
for  the  inspection  and  consultation  ot  the  fellows  of  the  College  of 
Physicians,  the  members  of  the  Company  of  Surgeons,  and  persons 
properly  introduced  by  them,  a  catalogue  otthe  preparations  and  an 
official  to  explain  it  being  at  those  times  always  at  hand  ;  that  a 
course  of  not  less  than  twen  ty-four  lectures '  on  comparative  anatomy 
and  other  subjects  illustrated  by  the  collection  be  given  every  year  by 
some  member  of  the  Company  ;  and  that  the  preparations  bo  kept  in 
good  preservation  at  the  expense  of  the  Corporation,  and  be  subject 
to  the  superintendence  of  a  board  of  sixteen  trustees.'  The  fulfil- 
ment of  tnese  conditions  was  rendered  possible  by  the  receipt  ot  fees 


>  See  Lawrence.  Hunt   Orat.,  p.  00. 

'  See  p.  2CG  of  his  mallcloos  Bo-cnltcd  Lt/a  of  John  Hunter^  1104. 

'  Cf  3.  H.  Creen.  Hunt.  Oral..  1810,  p.  27. 

•  Abenicthy.  J'/iytotofficat  Lecturcf,  p.  11.  1817. 
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for  examinations  and  diplomas,  under  the  charter  by  which,  in  180O, 
the  Corporation  was  constituted  the  Royal  College  of  Surgeons,  A 
board  ot  curators  was  in  that  year  ajipointed  by  the  council  of  th» 
college  to  provide  for  the  management  of  the  museum  and  the  pre- 
paration of  caUloguos.  In  1806  the  collection  was  placed  in  tem- 
porary quarters  in  Lincoln's  Inn  Fields,  and  the  sum  ot  £15,000 
was  voted  by  parliament  for  the  erection  of  a  proper  and  commodious 
building  for  its  preservation  and  extension.  Tliis  was  followed  by  a 
grant  of  £12,500  in  1807.  The  collection  was  removed  in  1812  to 
the  now  museum,  and  opened  to  visitors  in  1813.  The  greater  part 
of  the  present  edifice  was  built  in  1 835,  at  an  expense  to  the  collcg* 
of  about  £40,000  ;  and  the  combined  Huuterian  and  collegiate  col- 
lections, having  been  rearranged  in  what  aro  now  termed  th» 
western  and  middle  museums,  were  in  1836  made  accessible  to  the 
public.  The  erection  of  the  eastern  museum  in  1852,  on  premise* 
in  Portugal  Street  bought  in  1847  for  £16,000,  cost  £25,000,  of  which 
parliament  granted  £15,000  ;  it  was  opened  in  1855. 

Hunter's  collection  was  estimated  to  contaiu  13,682  specimens, 
viz.,  in  the  physiological  department,  3745  in  spirit,  965  osteolo- 
gical,  617  dry,  1968  zoological— total  7296  ;  and  in  the  patholo- 
gical, 1084  in  spirit,  625  dry  (including  bones),  636  calculi  and 
concretions,  218  monsters  and  malformations,  and  215  microscopic 
— total  2678  ;  and  3709  fossils.  Since  its  acquisition  by  the  col^ 
lege,  it  has  been  greatly  increased,  notably  by  presentations  from  Sir 
WOliam  Blizard  (1811)  and  Sir  S.  L.  Hammick  (1851),  and  by  pur- 
chase of  specimens  in  the  possession  of  Sir  A.  Lever  (1806),  Mcssre 
Joshua  Brookes  (1828),  Heaviside  (1829),  Langsfaff,  South  (1835), 
Howship,  Taunton  (1841),  Listen  (1842),  and  Walker  (1843),  Sir 
Astley  Cooper  (1843),  and  Dr  Barnard  Davis  (Jan.  1880),  "The  his- 
tological collection,  of  which  the  216  Hunteriau  specimens  are  tha 
nucleus,  is  the  result  chiefly  of  the  labours  of  Professor  Quckett, 
and  purchases  from  Dr  Tweedy  Todd,  Mr  Nasmyth,  and  Professor 
Lenhossek,  and  contained  in  July  1880  upwards  of  12,000  speci- 
mens. The  library,  the  formation  of  which  commenced  in  1801, 
consisted  in  July  1880  ot  37,668  vols. ,  comprising  14,882  separate 
works,  and  39,021  tracts,  pamphlets,  essays,  theses,  and  reports.' 
Mr  William  Clift,  whom,  on  February  14,  1792,  Hunter  received 
into  his  house  to  train  as  an  assistant  in  his  museum,"  had  the  ex- 
clusive charge  ot  the  collection  from  the  date  of  its  owner's  death 
to  that  of  its  purchase  by  the  state.  During  this  period,  with  two 
gallons  of  spirit  meted  out  occasionally,  and  the  pittance  of  7b.  a 
week  for  his  own  support  out  of  the  limited  funds  at  the  disposal 
of  Hunter's  executors,  he  contrived  to  maintain  the  whole  in  good 
condition.  He  was  conservator  of  the  museum,  as  stated  on  the 
pedestal  of  his  bust  there,  from  1800  to  1849.  From  1825  to  1832 
he  was  assisted  by  his  sou,  William  Home  Clift.  Professor  Richard 
Owen  held  the  olUco  ot  assistant-conservator  in  1832-35,  and  of  con- 
servator in  1836-55,  and  Professor  J.  T.  Quekott  that  of  assistant- 
conservator  in  1843-51,  and  of  conservator  from  1852  till  his  death 
in  1861,  when  he  w.as  succeeded  by  Professor  William  Henry  Flower. 

The  scope  ot  Hunter's  labours  may  bo  defined  as  the  explication 
of  the  various  phases  of  life  exhibited  in  organized  structures,  both 
animal  and  vegetable,  from  the  simplest  to  the  most  highly  differen- 
tiated. By  him,  therefore,  comparative  anatomy  was  employed,  not 
in  subservience  to  the  classification  of  living  forms,  as  Dy  Cuvier, 
but  as  a  means  of  gaining  insight  into  the  principle  animating  and 
producing  these  forms,  by  virtue  of  which  he  perceived  that,  how- 
ever different  in  form  and  faculty,  they  were  all  allied  to  himself. 
In  what  docs  life  consist  ?  is  a  question  which  in  his  writings  he 
frequently  considers,  and  which  seems  to  have  been  ever  present 
in  his  mind.  Life,  he  taught,  was  a  principle  independent  of  struc- 
ture,' most  tenaciously  held  by  the  least  highly  organized  beings, 
but  capable  of  readier  destruction  as  a  whole,  as,  e.g.,  by  deprivation 
of  heat  or  by  pain,  in  young  than  in  old  animals.  In  life  he  behold 
an  agency  working  under  the  control  ot  law,  and  exercising  its 
functions  in  various  modes  and  degrees.  He  perceived  it,  as 
Abernethy  observes,  to  bo  "a  great  chemist,"  a  power  capable  of 
manufacturing  a  variety  of  substances  into  one  kind  of  generally 
distributed  nutriment,  and  of  furnishing  from  this  a  etiU  greater 
variety  of  dissimilar  substances.  Like  Harvey,  who  terms  it  the 
anima  vegcliva,  ho  reg.arded  it  as  a  principle  of  Eclf-preservation, 
which  keeps  the  body  from  dissolution.  Life  is  shown,  said  he,  in 
renovation  and  action  ;  but,  although  facilitated  in  its  working  by 
mechanic  vl  causes,  it  can  exist  without  action,  as  in  an  egg  new-laid 
or  undergoing  incubation.  It  is  not  simply  a  regulator  of  tempera- 
turo  ;  it  is  a  principle  which  resists  cold,  conferring  on  the  strui- 
turcs  which  it  endows  the  capacity  of  passing  some  degrees  below 
the  freezing-point  of  ordinary  inanimate  matter  without  suffering 
congelation.  Hunter  found,  in  short,  that  there  exists  in  animals 
a  latent  heat  of  life,  set  free  in  the  process  ot  death  (see  Treatise  on 

'  Calcvdar  o/  the  Royal  Collect  "J  Surgeons,  July  8,  1880. 

"  See  Sir  BcnJ.  C.  Brodio,  "  Antoblograpfiy."  Worls,  ed.  C.  Hawktns,  1.  41, 1865. 

»  How  clcorly  fie  field  ifila  view  ta  fccen  in  fil3  rtmartt  (Treatise  vn  the  Blood. 
p.  28,  </.  p.  46)  that,  as  tlie  coagufatlne  lyinpti  of  the  blood  is  probably  com- 
Bion  to  all  animals,  whereas  the  red  coniuscles  aro  not,  wo  must  suppose  tlio 
lymph  to  be  Iho  essential  pan  of  tfiat  fluid.  Hunter  was  the  first  to  discover 
that  the  blood  of  the  embryos  of  red-blooded  animals  Is  at  first  celouilcss,  re- 
•embllng  tbat  of  InvcrUbr&tcs.    (See  Oneii,  Preface  to  vol.  fv.  of  irorti,  p.  xlll.> 
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Vie  Blood,  p.  ^0).  Tlius  lio  obscirc'l  that  tip  if  removed  from  trees 
fro70  ot  32'  Falir.,  but  williin  thcra  might  bo  fluid  even  at  15°  ;  thot 
a  living  snail  placed  in  a  freezing  raixturo  acquired  first  a  tempera- 
ture of  28°,  an.l  afterwards  of  32'  ero  it  froze  ;  and  tliat,  whereas  a 
dead  egg  eongealed  imnicdintcly  at^2°,  a  living  egg  did  so  only  when 
its  temperature  had  risen  to  that  point  after  a  poevious  fall  to  291°. 
TKd  idea  that  the  fluid  and  s«minuid  as  well  as  the  solid  constitu- 
ents of  the  body  contain  the  vital  principle  diffused  through  tlicm 
he  formed  in  1755-6,  when,  in  making  drawings  illustrative  of  the 
changes  that  tako  place  in  the  incubated  egg,  he  noted  specially 
that  neither  the  white  nor  the  yolk  undergoes  putrefaction.  The 
blood  he,  with  Harvey,  considered  to  possess  a  vitality  of  its  own, 
more  or  less  independent  of  'hat  of  the  animal  in  which  it  circulates. 
Life,  he  beld,  is  preserved  by  the  compound  of  the  living  body  and 
the  source  of  its  solid  constituents,  the  living  blood.  It  is  to  the 
susceptibility  of  the  latter  to  bo  convert<"d  into  living  organized 
tissuo  that  the  un'on  of  severed  structures  by  the  first  intention  is 
due.  He  even  inclined  to  tho  belief  that  the  chyle  has  life,  and  he 
considered  that  fnod  becomes  "aniinalized"  in  digestion.  Coagula- 
tion of  tho  blood  ho  compared  to  tho  contraction  of  muscles,  and 
believed  to  be  an  operation  of  life  distinct  from  chemical  coagulation, 
adducing  in  su|iport  of  his  opinion  tho  fact  that,  in  animals  killed 
by  lightning,  by  violent  blows  on  tho  stomach,  or  by  the  exhaustion 
of  hunting,  it  does  not  tako  place.  "Breathing,"  said  Hunter, 
"seems  to  lender  life  to  tho  blood,  and  the  blood  continues  it  in 
every  part  of  the  body."'  Life,  ho  held,  could  bo  regarded  as  a 
fire,  or  something  similar,  and  might  for  distinction's  sake  bo  called 
"animal  fire."  Of  this  tho  process  of  respiration  might  afford  a 
constant  supply,  the  fixed  life  supplied  to  the  body  in  the  food  being 
set  free  and  rendered  active  in  tno  lungs,  whilst  the  air  carried  otf 
that  principle  which  encloses  and  retains  tho  animal  fire.'  The 
living  principle,  said  Hunter,  is  coeval  with  the  existence  of  animal 
or  Tcgetfible  matter  itself,  and  may  long  exist  without  sensation. 
The  principle  upon  which  depends  the  power  of  sensation  regulates 
all  our  extimal  actions,  as  the  principle  of  life  does  our  internal, 
and  tho  two  act  mutually  on  each  other  in  conseqnenco  of 
changes  produced  in  tho  brain.  Something  (tho  "materia  vitm 
din"usa")  similar  to  the  components  of  the  brain  (the  "materia  vita) 
co.icervata  ")  m.ay  bo  supposed  to  be  diffused  through  the  body  and 
even  contained  in  tho  blood;  between  these  a  communication  is 
kept  up  by  tho  nerves  (tho  "  chordre  internuncios").'  Neither  a 
mal.^iij  nor  a  chemical  theory  of  life,  however,  formed  a  part  of 
Hunter's  creed.  "Mere  composition  of  matter,"  ho  remarked, 
"does  not  give  life  ;  for  tho  dead  body  has  all  tho  composifon  it 
ever  had  ;'  life  is  a  property  we  do  not  understand  ;  wo  can  only  sea 
the  necessary  leading  stei)3  towards  it."*  As  from  life  only,  said 
be  in  olio  of  his  lectures,  we  can  gain  an  idea  of  death,  so  from  death 
only  we  gain  an  idea  of  life.  '  Life,  being  an  agency  leading  to,  but 
not  consisting  of,  any  modification  of  matter,  "either  is  sonietliing 
superadded  to  matter,  or  els^consists  in  a  peculiar  arrangement  of 
certain  fine  particles  of  matter,  which  being  thus  disposed  acquire 
the  properties  of  life."  As  a  bar  of  iron  may  gain  magnetic  virtue 
by  being  placed  for  a  time  in  a  special  position,  so  perhaps 
the  particles  of  m.attcr  arranged  and  long  continued  in  a  certain 
posture  eventually  gain  tho  power  of  life.  "  I  enquired  of  Mr 
Hunter,"  writes  one  ot  his  pupils,'  "if  this  did  not  make  for  tho 
Exploded  Doctrine  of  Equivocal  Generation  ;  he  told  ine  perha|>s 
it  dill,  and  that  as  to  Equivocal  Generation  all  wo  c*  have  was 
negative  Proofs  of  its  not  t.iking  I'laco.  He  did  not  deny  that 
Equivocal  Generation  hippencd  ;  there  wcro  neither  positive  proofs 
for  nor  against  its  taking  place." 

To  exemplify  the  dilfcrcnccs  between  organic  and  inorganic  growth. 
Hunter  made  and  employed  in  his  lectures  a  collection  of  crystal- 
lizid  6|X!cimen3  of  minerals,  or,  as  he  termed  them,  "  natural  or 
native  fossils."  Of  fossils,  designated  by  him  "extraneous  fossils," 
b'causo  extraneous  respecting  tho  rocks  in  which  they  occur,  ho 
recognized  the  true  nature,  and  he  arranged  them  according  to  a 
system  agreeing  with  that  odopted  for  recent  organisms.  The  study 
of  fossils  enabled  him  to  apply  his  knowledge  of  the  relations  of  the 
phenomena  of  life  to  conditions,  as  exhibited  in  times  present,  to 
the  eluiidatiou  of  tho  history  of  the  earth  in  geological  epochs. 
He  observed  the  non-ocniriencc  of  fossils  in  granite,  but  with  his 
customary  SLi?niific  caution  and  insight  could  perceive  no  reason  for 
supposing  it  to  W  the  original  matter  of  the  globe,  prior  to  vegetable 
or  animal,  or  lli.it  its  formation  was  dilfercnt  from  that  of  o'lier 
rooks.  lu  water  ho  recognized  tho  chief  ngenl  in  piwducing 
terrostiial  rhaiii.-s  k/.  Tmtisc  on  llif  Hl'mi,  n.  15,  n<dt),  hut  the 
popiil.ir  notion  that  tho  Noachiau  deliige  might  account  for  the 
marine  orgrini<in<  discovered  on  land  he  [wiitrd  out  was  untenable. 
{•'r.^m  the  <li\ereity  of  llie  situations  in  which  many  Tj^sils  and  allied 
living  biriKtiircs  are  found,  he  was  led  to  infer  tl.,it  at  vark)U3 
luriutU  not  only  rr|ic.ile.l   oscillntions  of  tho  level  of  the  land. 


1  Trrtlls'  on  (V  /l'~v/.  p  es.  t  E,i„i,  gad  Oiurtalloni,  I  118. 

•  TiMti't  01  /*#  It  oo-i.  j>  KX  •  /ft,  p.  ©0. 

*  P  P  huplc.wnli  thclo-inor  vb*S'\^Qme  of  IK  nnro«  of  nontor'a  "Chlnir- 
ciiil  I.>T'iir. «"  lUi.d.  on  iliF  lul  lage,  &|>i  SO,  1M7.  tho  «rl(c/  bu  been 
I.»uiinU  bj  l>r  W   II    Ulu.nllicIlL 


lasting  thousands  ot  centuries,  bnt  also  crcat  climatic  variations, 
perhaps  due  to  a  change  in  the  cclipti",  Tiad  taken  place  in  geolo- 
gical times.  Hunter  considered  that  very  few  fossils  of  those  that 
resemble  recent  forms  aro  identical  with  them.  Ho  conceived 
that  the  latter  might  be  varieties,  but  that  if , they  are  really  dif- 
ferent species,  then  "  wo  must  suppose  that  a  new  rcation  must 
have  taken  place."  It  would  oppcar,  therefore,  that  the  origin  of 
species  in  variation  had  not  struck  him  as  possible.  That  he 
believed  varieties  to  have  resulted  from  tho  influence  of  changes  in 
the  conditions  of  life  in  times  past  is  shown  by  a  somewhat  obscure 
passage  in  his  "  Introduction  to  Natural  History"  (Essays  and  Ob- 
lertiations,  i.  4),  in  which  he  remarks,  "  But,  I  think,  we  have  reason 
to  suppose  that  there  was  a  period  of  time  in  which  every  species 
of  natural  production  was  the  same,  there  being  then  no  variety  in 
any  species,"  and  adds  that  "  civilization  has  made  varieties  in  many 
species,  which  are  tho  domesticatid."  Modern  discoveries  and  doc- 
trines 03  to  tho  succession  of  life  in  timo  are  again  foreshadowed  by 
him  in  the  observation  in  his  introduction  to  the  description  oi 
drawings  relative  to  incubation  (quoted  in  Pref.  to  Cat.  of  Fhys. 
Scr.,  i.  p.  iv.,  1833)  that:— 

"  If  we  were  capable  of  following  tlio  pcoprtBS  of  Increase  of  the  number  of 
tlie  parts  of  llie  most  perfect  animal,  as  tlicy  flt-st  formed  In  succession,  from  thfr 
very  drst,  to  Its  atnte  of  full  perfection,  we  should  probably  be  able  to  compare  It 
with  aomo  one  of  the  Incomplete  animals  themselves,  of  every  order  of  anlmala 
In  the  creation,  being  at  DO  atace  diflerent  from  eomc  of  Ihose  Inferior  orders; 
or,  In  other  words,  If  we  wero  to  tuke  a  series  of  animals  from  the  moro 
Imperfect  to  H.e  perfect,  wo  ahould  probably  find  an  Impcifect  animal  corre- 
spondlnf  with  some  stage  of  tho  most  perfccL" 

In  pathological  phenomena  Hunter  discerned  the  results  of  tho 
perturoation  of  those  laws  of  life  by  which  the  healthy  organism 
subsists.  With  him  pathology  was  a  science  of  vital  dynamics. 
He  afl"orded  principles  bearing  not  on  single  complaints  only,  but 
on  tho  effects  of  injury  and  disease  in  general,  lo  attempt  to  set 
forth  what  in  Hunter's  teaching  was  new  to  pathology  and 
systematic  surgery,  or  was  rendered  so  by  his  mode  of  treatment, 
would  be  well-nigh  to  present  an  epitome  of  all  that  ho  wrote  on 
those  subjects.  "  When  we  mako  a  discovery  in  pathology,"  says 
Adams,  writing  in  1818,  "wo  only  learn  what  we  have  overlooked 
in  his  writings  or  forgotten  in  his  lectures."  Surgery,  which  only 
in  1745  had  formally  ceased  to  be  associated  Aviih  "  the  art  and 
mystery  of  barbers,"  he  raised  to  the  rank  of  a  scientific  profession. 
His  doctrines  were,  necessarily,  not  those  of  his  sge  :  while  lesser 
miids  around  liim  were  still  dim  with  the  mists  of  the  ignorance 
and  dogmatism  of  times  past,  his  lofty  intellect  was  illumined  by 
the  dawn  of  a  distant  day. 

See,  besides  the  above  quoted  publtcatlona.  An  Apptal  to  the  prnent  Parlia- 
ment .....  on  tfie  mbjffi  of  the  tale  J,  HuMer't  ilmeum,  1795;  Sir  C.  Bt-ll,  A 
Lecture  ....  ft^tn^  a  Commentary  on  itr  J  Ilunter^t  preparations  of  tin  Dit- 
eatet  of  the  Urethra,  1830;  Tlio  President  of  the  Koyal  College  of  Surgeons  of 
England.  Address  to  the  Committee  for  the  Erection  of  a  Statue  of  Ituiitrr,  Lond., 
Harch  29,  1859 ;  Professor  Owen,  "  Sketch  of  Hunter's  Seientitic  Character  and 
Works,'*  in  Tom  Tuylor's  Leicester  Square,  1874,  also  in  Ilunter'&  Works,  ed.  by 
I'almcr,  vol.  iv.,  1837,  and  in  Essays  and  Observations ;  the  invaluable  catalogued 
of  Ihe  Ilunlerian  Colleclion  Issued  by  the  Royal  College  of  Surgeons;  and. 
numerous  Hunterlan  Orations.  In  the  yoBmafo/a  Vot/a<je  to  Sese  tiouth  Wales, 
by  John  White,  Is  a  paper  containing  directions  for  preserving  animals,  printed 
bcpurately  in  1809,  besides  six  zoological  descriptions  by  Hunter;  and  In  thcVaft/raf 
Uistori/  of  Aleppo,  by  A.  Russell,  are  remarks  of  Hunter's  on  Ihe  anatomy  of  tho 
jerb'-a  and  tho  camel's  stomach.  Notes  of  his  lectuies  on  surgery,  edited  by  J, 
W.  K.  Parkinson,  appeared  In  1933  under  tho  title  of  hunterian  Reminiscences. 
Huntcr'a  Obsercations  and  Itrjlections  on  Geology,  intended  to  scrre  as  an  intro- 
duction to  Ihe  catalogue  of  his  collection  of  extraneous  fossils,  was  publhhed  its, 
1809,  and  Ills  ilemoranda  on  Vegetation  in  I860.  iF.  H.  D.) 

HUMTER,  AViLLiAM  (1718-1783),  a  celebrated  physio- 
logist and  physician,  and  tho  first  great  teacher  of  anatomy 
in  England,  was  born  May  23,  1718,  at  East  Kilbride, 
Lanark.  He  was  tho  seventh  child  of  his  parents,  and  att 
elder  brother  of  John  Hunter,  the  distinguished  surgeon; 
When  fourteen  years  of  age  he  was  sent  to  the  university 
of  Glasgow,  where  he  studied  for  five  years.  He  had 
originally  been  intended  for  the  church,  but,  scruples  con- 
cerning subscription  arising  in  his  mind,  he  followed  tha 
advice  of  his  friend  AVilli.im  Cullen  (see  Cullen,  voh  vi. 
p.  694),  and  resolved  to  dovote  himself  to  physic.  During 
1737-iO  he  resided  with  Cullen  at  Hamilton,  and  then,  with 
a  view  to  increasing  his  medical  knowledge  before  settling 
in  partnership  with  his  friend,  he  spent  the  winter  of  1740- 
41  at  Edinburgh,  and  thence  went  to  London.  There  Dr 
James  Douglas,  an  anatomist  and  obstetrician  of  some 
note,  to  whom  he  had  been  recommended,  engaged  hi* 
services  as  a  tutor  to  his  son,  and  as  a  dissector,  and  assisted 
him  to  enter  as  n  surgeon's  pupil  at  St  George's  Hospital, 
and  to  procure  the  instruction  of  the  anatomist  Dr  Nicholls. 
Dr  Douglas  died  in  April  1742,  but  Hunter  still  continued 
to  live  with  his  family.  In  1746  Hunter  undertook  in 
place  of  Mr  Samuel  Sharpe  tho  delivery,  for  a  society  oL 
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naval  practitionere,  of  a  series  of  lectures  on  operative 
surgery,  and  so  satisfactorily  did  he  acquit  liiraseLf  of  Lis 
tasli  that  he  was  requested  to  include  anatomy  in  his  course. 
It  was  not  long  before  he  attained  considerable  fame  as  a 
lecturer;  for  not  only  was  his  oratorical  ability  great,  but 
lie  dilfered  from  his  contemporaries  in  the  fulness  and 
thoroughness  of  his  teaching,  and  in  the  care  which  he 
took  to  provide  for  his  hearers  the  best  possible  practical 
illustrations  of  his  discourses.  We  read  that  the  syllabus 
of  JlrNourse,  published  in  1748,  "totam  rem  anatornicam 
complectens,"  comprised  only  twenty-three  lectures,  exclu- 
sive of  a  short  and  defective  "Syllabus  Chirurgicus,"  and 
that  at  "  one  of  the  most  reputable  courses  of  anatomy  in 
Europe,"  which  Hunter  had  himself  attended,  the  professor 
was  obliged  to  demonstrate  all  the  parts  of  the  body,  except 
the  nerves  and  vessels  (shown  in  a  fretus)  and  the  bones, 
on  a  single  dead  subject,  and  for  the  explanation  of  the 
-operations  of  surgery  used  a  dog  !  In  1747  Hunter  became 
a  member  of  the  Corporation  of  Surgeons.  In  the  course  of 
a  tour  through, Holland  to  Paris  with  his  pupil  J.  Douglas 
in  1728,  he  visited  Albinus  at  Leyden,  and  inspected  with 
admiration  his  injected  preparations.  By  degrees  Hunter 
renounced  surgical  for  obstetric  practice,  in  which  he  ex- 
celled. He  was  appointed  a  surgeon-accoucheur  at  the 
Middlesex  Hospital  in  1748,  and  at  the  British  Lying-ifi 
Hospital  in  the  year  following.  The  degree  of  JI.D.  was 
•conferred  upon  him  by  the  university  of  Glasgow,  October 
24,  1750.  About  the  same  time  he  left  his  old  abode  at 
Mrs  Douglas's,  and  settled  as  a  physician  in  Jermyn  Street. 
He  became  a  licentiate  of  the  College  of  Physicians,  Sep- 
tember 30,  1756.  In  1762  he  was  consulted  by  Queen 
Charlotte,  and  in  1764  was  made  physician-extraordinary 
to  her  Majesty. 

On  the  departure  of  his  brother  John  for  the  army. 
Hunter  engaged  as  anassistant  Mr  William  Hewson,  whom 
he  subsequently  admitted  to  partnership  in  his  lectures. 
Hewson  was  succeeded  in  1770  by  Mr  Cruikshank. 
Hunter  became  in  1767  a  fellow  of  the  Koyal  Society  ;  in 
1768  a  fellow  of  the  Society  of  Antiquaries,  and  third 
professor  of  anatomy  to  the  lloyal  Academy  of  Arts;  and 
in  1780  and  1782  respectively  an  associate  of  the  Royal 
Medical  Society  and  of  the  Royal  Academy  of  Sciences  of 
Paris.  During  the  closing  ten  years  of  his  life  his  health 
failed  greatly.  His  last  lecture,  at  the  conclusion  of 
which  he  fainted,  was  given,  contrary  to  the  remonstrances 
of  friends,  only  a  few  days  before  his  death,  which  took 
place  March  30,  1783.  Ho  was  buried  in  the  rector's  vault 
at  St  James's,  Piccadilly, 

Hunter  had  in  1765  requested  of  the  Hon.  Mr  Gren- 
ville  the  grant  of  a  plot  of  ground  on  which  he  might 
establish  "a  museum  in  London  for  the  improvement  of 
anatomy,  surgery,  and  physic  "  (see  "  Papers  "  at  end  of  his 
Tjoo  InirodHctory  Lectures,  1784),  and  had  offered  to  expend 
on  its  erection  £7000,  and  to  endow  in  perpetuity  a  pro- 
fessorship of  anatomy  in  connexion  with  it.  His  appli- 
cation receiving  no  recognition,  he  after  many  months 
abandoned  his  scheme,  and  built  himself  a  house,  with 
lecture  and  dissecting-rooms,  in  Great  Windmill  Street, 
whither  he  removed  in  1770.  In  one  fine  apartment  in 
this  house  was  accommodated  his  collection,  comprising 
anatomical  and  pathological  preparations,  ancient  coins 
and  medals,  minerals,  shells,  and  corals.  His  natural 
history  specimens  were  in  part  a  purchase,  for  £1200,  of 
the  executors  of  his  friend  Dr  John  Fothergill  (see  vol. 
ix.  p.  475).  Hunter's  whole  collection,  together  with  his 
fine  library  of  Greek  and  Latin  classics,  and  an  endowment 
of  £8000,  by  his  will  became,  after  the  lapse  of  twenty 
years,  the  property  of  the  university  of  Glasgow.  His 
paternal  estate  of  Long  Calderwood  was  left  to  his  brother- 
iu-law,  Dr  James  Baillic,  by  whom,  as  soon  as  the  will 


was  proved,  it  was  made  over  to  John  Hunter.  Hunted 
was  never  married,  and  was  a  man  of  frugal  habits.  Likq 
his  brother  John,  he  was  an  early  riser,  and  a  man  of  untir- 
ing industry,  fie  's  described  as  being  in  his  lectures, 
which  were  of  two  hours'  duration,  "  both  simple  and  pro- 
found, minute  in  demonstration,  and  yet  the  reveree  of 
dry  and  tedious ;  "  and  his  mode  of  introducing  anecdotal 
illustrations  of  his  topic  was  most  happy.  Lecturing  was 
to  him  a  pleasure,  and,  notwithstanding  his  many  profes- 
sional distractions,  he  regularly  continued  it,  because,  as 
he  said,  he  "conceived  that  a  man  may  do  infinitely  mor« 
good  to  the' public  by  teaching  his  art  than  by  practising 
it"  (see  "  Memorial  "  appended  to  Introd.  Led.,  p.  120). 

Hunter  was  the  author  of  several  contributions  to  the  Midical 
Observations  and  Enquiries  and  the  Philosophical  Transactions.  In 
his  paper  on  the  structure  of  cartilages  and  joints,  publisfaed  in  the 
latter  in  1743,  he  anticipated  what  Bichat  sixty  years  aftenvarda 
wrote  concerning  tlie  stiuctiue  and  arrangement  of  the  synovial 
ruembranes.  His  ^fcdical^Covinicntarics  {pt.u,  17 G2,  supplemented 
1764)  contains,  among  other  like  nratter,  details  of  his  disputes 
with  the  Jlunros  as  to  who  lirst  had  successfully  performed  the 
injection  of  the  tubuli  testis  (in  which,  however,  both  he  and  they 
had  been  forestalled  by  Haller  in  1745),  and  as  to  who  had  dis- 
covered the  true  office  of  the  lymphatics  (i/.  An'atosit,  vol.  i.  p. 
815),  and  also  a  discussion  on  the  question  whether  he  or  Pott 
ought  to  be  considered  the  earliest  to  have  elucidated  the  nature  o( 
hernia  congenita,  which,  as  a  matter  of  fact,  had  been  previously 
explained  by  Haller.  In  the  Commentaries  is  exhibited  Hunter't 
one  weakness— an  inordinate  love  of  controversy.  His  impatienof' 
of  contradiction  he  averred  to  be  a  characteristic  of  anatomists,  ir 
whom  he  once  jocularly  condoned  it,  on  the  plea  that  "  the  passive 
submission  of  dead  bodies"  rendered  the  crossing  of  their  will  th» 
less  bearable.  His  great  work,  Tlic  Anatomy  of  the  Gravid  Uterus, 
exhibited  in  Figures,  fol.  (see  A.VATOMT,  vol.  i.  p.  816),  was  pub- 
lished in  1774.  His  posthumous  works  aie  Two  Jntroduetm-ff 
Lectures,  1784,  and  Anatomical  Description  of  the  Human  Gravid 
Uterus,  1794,  which  was  re-edited  by  Dr  Kigby  in  1843. 

See  Cent.  Hag.,  lill.  pi,  1.  p.  364. 1783:  S.  F.  Simmons.  An  Account  of  the  Lift 
of  W.  llunler.  17S3  ;  Adams's  and  Ottley's  Lives  of  J.  Hunter;  Sir  B.  C.  Bi'Odle, 
JIunlci-ian  Oration,  18'J7;  W.  Munk,  Ttie  Roll  of  the  Royat  College  of  Phittciant 
of  LonJon,  II.  206,  1678 ;  and  the  preceding  article.  (f.  H.  B.) 

HUNTING.  The  circumstances  which  render  necessary 
the  habitual  pursuit  of  wild  animals,  either  as  a  means  of 
subsistence  or  for  self-defence,  generally  accompany  a  phasa 
of  human  progress  distinctly  inferior  to  the  pastoral  and 
agricultural  stages ;  resorted  to  as  a  recreation,  on  the 
other  hand,  the  practice  of  the  chase  in  most  cases  indicates 
a  considerable  degree  of  civilization,  and  sometimes  ulti- 
mately becomes  the  almost  distinctive  employment  of  the 
classes  which  are  possessed  of  most  leisure  and  wealth.  It 
is  only  in  some  of  its  latter  aspects,  viz.,  as  a  "sport,"  pur- 
sued on  fixed  rules  and  principles,  that  hunting  requires 
notice  here. 

The  information  we  possess  as  to  the  field  sports  of  the 
ancients  is  in  many  directions  "extremely  fragmentary. 
With  regard  to  the  ancient  Egyptians,  however,  we  learn 
that  the  huntsmen  constituted  an  entire  subdivision  of  the 
great  second  caste ;  they  either  followed  the  chase  on  their 
own  account,  or  acted  as.  the  attendants  of  the  chiefs  in 
their  hunting  excursions,  taking  charge  of  the  dogs,  and 
securing  and  bringing  home  the  game.  The  game  was 
sought  in  the  open  deserts  which  border  on  both  sides  the 
valley  of  the  'Nile  ;  but  (by  the  wealthy)  sometimes  in 
enclosed  spaces  into  which  the  animals  had  been  driven,  or 
in  preserves.  Besides  the  noose  and  the  net,  the  arrow, 
the  dart,  and  the  hunting  pole  or  venabnlum  were  frequently 
employed.  The  animals  chiefly  hunted  were  the  gazelle, 
ibex,  oryx,  stag,  wild  ox,  wild  sheep,  hare,  and  poicupinfe  ; 
also  the  ostrich  for  its  plumes,  and  the  fox,  jackal,  wolf, 
hyaena,  and  leopard  for  their  skins,  or  as  enemies  of  the 
farm-yard.  The  lion  was  occasionally  trained  as  a  hunt- 
ing animal  instead  of  the  dog.  The  sportsirifin  appears,! 
occasionally  at  least,  in  the  later  periods,  to  hate  gone  to 
coverin  hischariot  or  on  horseback  ;  according  to  Wilkinson, 
.when  the  dogs  threw  off  in  a  level  plain  of  great  extent,  it 
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Tvas  even  usual  for  him  "  to  remaio  in  his  chariot,  and, 
urging  his  horses  to  their  full  speed,  endeavour  to  turn  or 
intercept  them  as  they  doubled,  discharging  a  well-directed 
arrow  whenever  they  came  w  itbin  its  range."'  The  partiality 
for  the  chase  which  the  ancient  Egyptians  manifested  was 
shared  by  the  Assyrians  and  Babylonians,  as  is  shown  by 
the  frequency  with  which  hunting  scenes  are  found  depicted 
on  the  walls  of  their  temples  and  palaces,  and  also  by  the 
alleged  fact  that  even  their  dresses  and  furniture  were 
orbamcnted  with  similar  subjects."  The  game  pursued 
included  the  lion,  the  wild  ass,  the  gazelle,  and  the  hare, 
and  the  implements  chiefly  employed  seem  to  have  been 
the  javelin  and  the  bow.  There  aro  indications  that  hawlr 
ing  was  also  known.  The  Assyrian  kings  also  maintained 
magnificent  parks,  or  "  paradises,"  in  which  gamo  of  every 
kind  was  enclosed  ;  and  perhaps  it  was  from  them  that  the 
Persian  sovereigns  borrowed  the  practice  mentioned  both 
by  Xenophon  in  the  Cyropccdia,  and  by  Curtius.  Accord- 
ing to  Herodotus,  Cyrus  devoted  the  revenue  of  four  great 
towns  to  meet  the  expenses  of  his  hunting  establishments. 
The  circumstances  under  which  the  death  of  tho  son  of 
Croesus  is  by  the  same  writer  (i.  34-45)  related  to  have 
occurred  incidentally  show  in  what  high  estimation  tho 
recreation  of  hunting  was  held  in  Lydia.  In  Palestine 
game  has  always  been  plentiful,  and  the  Biblical  indica- 
tions that  it  was  much  sought  and  duly  appreciated  aro 
numerous.  As  moans  of  capture,  nets,  traps,  snares,  and 
pitfalls  aro  most  frequently  alluded  to  ;  but  the  arrow  (Isa. 
vii.  24),  the  spear,  and  the  dart  (Job  xli.  26-29)  are  also 
mentioned.  There  is  no  evidence  that  the  use  of  the  dog 
(Jos.,  Ant.,  iv.  8,  10,  notwithstanding)  or  of  the  horse  in 
liunting  was  known  among  the  Jews  during  the  period 
covered  by  the  Old  Testament  history ;  Herod,  however, 
was  a  keen  and  successful  sportsman,  and  is  recorded  by 
Josephus  (Zf.  J.,  i.  21,  13,  compare  .4«/.,  xv.  7,  7  ;  xvi.  10, 
3)  to  have  killed  no  fewer  than  forty  head  of  game  (boar, 
wild  ass,  deer)  in  one  day.  The  sporting  tastes  of  the 
ancient  Greeks,  as  may  be  gathered  from  many  references 
in  Homer  (//.,ix.  538-545;  0(/.,  ix.  120;  xvii.  295,  316; 
xix.  429  sq.),  had  developed  themselves  at  a  very  early 
period;  they  first  found  adequate  literary  expression  in  the 
work  of  Xenophon  entitled  Cynef/eticus,^  which  expounds 
liis  principles  and  embodies  his  experience  in  his  favourite 
art  of  hunting.  The  treatise  chiefly  deals  with  the  capture 
of  the  hare ;  in  tho  author's  day  the  approved  method  was 
to  find  the  bare  in  her  form  by  tho  use  of  dogs;  when  found 
she  was  either  driven  into  nets  previously  set  in  her  runs, 
pr  else  run  down  in  the  open.  Boar-hunting  is  also  de- 
scribed ;  it  was  effected  by  nets  into  which  the  animal  was 
pursued,  and  in  which  when  fairly  entangled  he  was  speared. 
The  stag,  according  to  the  same  work,  was  taken  by  means 
of  a  kind  of  wooden  trap  {TroSocrrpdfSr])  which  attached 
itself  to  the  foot.  Lions,  leopards,  lynxes,  panthers,  and 
bears  are  also  specially  mentioned  among  the  large  game ; 
sometimes  they  were  taken  in  pitfalls,  sometimes  speared  by 
mounted  horsemen.  As  a  writer  on  field  sports  Xenophon 
W.13  followed  by  Arrian,  who  in  his  Cynegcliats,  in.  avowed 
dependence  on  his  predecessor,  seeks  tt>  supplement  such 
deficiencies  in  the  earlier  treatise  as  arose  from  its  author's 
unacquaintance  with  the  dogs  of  Gaul  and  the  horses  of 
Scythia  and  Libya.  Four  books  of  Cynegctica,  extending 
to  about  2100  hexameters,  by  Oppian  have  also  been  pre- 
served ;  the  last  of  these  is  incomplete,  and  it  is  probable 
that  a  fifth  at  one  time  existed.  The  poem  contains 
some  good  descriptive  passages,  as  well   as   some  very 

'  See  on  tliis  wliolo  subject  cli.  viii.  of  Wilkinson's /InciVnf  J??7yp- 
tians  (il.  78-92,  cl.  Birch,  1878). 

'  Sco  Layii'il  {Xiiicrch,  ii.  43:,  iZi),  vliu  cites  Ammian.  Mai-cclI. . 
ixvi.  C,  null  Allien.,  xii.  9. 

*  EnsL  tr^nsL  bv  Blone.. 


curious  indications  of  the  state  of  zoological  knowledge  in 
the  author's  time.  Hunting  scenes  are  frequently  ic[>rc- 
sented  in  ancient  works  of  art,  especially  the  boar-hunt, 
and  also  that  of  the  hare.  In  Roman  literature  allusiona 
to  the  pleasures  of  tho  chase  (wild  ass,  boar,  hare,  fallow 
deer,  being  specially  mentioned  as  favourite  game)  are  not 
wanting (Virg.,  (Jeorg.,  iii.  409-413;  £d.,\\\.lb;  lloT.,0'f., 
i.  1,  25-28);  it  seems  to  have  been  viewed,  however,  wilU 
less  favour  as  an  occupation  for  gentlemen,  and  tt)  havo 
been  chiefly  left  to  inferiors  and  professionals.  The  inimcnso 
vivaria  or  iheriotropheia,  in  which  various  wild  animals, 
such  as  boars,  stags,  and  roe-deer,  were  kept  in  a  state  of 
semi-domestication,  wcro  developments  which  arose  at  a 
comparatively  late  period  ;  as  also  were  the  veitationes  in 
tho  circus,  although  these  are  mentioned  as  having  been 
known  as  early  as  186  B.C.  Tho  bold  and  niengre  poem  of 
Gratius  Faliscus  on  hunting  {Cyitrgetica)  is  modelled  upon 
Xenophon's  prose  work;  a  still  extant  fragment  (315 
lines)  of  a  similar  poem  with  the  same  title,  of  much  later 
date,  by  Nemesianus,  seems  to  have  at  one  time  formed  tho 
introduction  to  on  extended  work  corresponding  to  that  of 
Oppian.  That  the  Romans  had  borrowed  some  things  iik 
the  art  of  hunting  from  the  Gauls  may  be  inferred  from 
the  name  canis  galliaiK  (Spanish  galgo)  for  a  greyhound, 
which  is  to  be  met  with  both  in  Ovid  and  JIartial ;  also 
in  the  words  (canis)  veriragus  and  scgtisiiif,  both  of  Celtic 
origin.*  According  to  Strabo  (p.  200)  the  Biitons  alsa 
bred  dogs  well  adapted  for  hunting  purposes.  Tho  addic- 
tion of  the  Franks  in  later  centuries  to  tho  chase  is  evi- 
denced by  the  frequency  with  which  not  only  the  laity  but 
also  the  clergy  were  warned  by  provincial  councils  against 
expending  so  much  of  their  time  and  money  on  hounds, 
hawks,  and  falcons  ;  and  we  have  similar  proof  with  regard 
to  the  habits  of  other  Teutonic  nations  subsequent  to  the 
introduction  of  Christianity.*  Originally  among  the  northern 
nations  sport  was  open  to  every  one  "  except  to  slaves,  who 
were  not  permitted  to  bear  arms  ;  tho  growth  of  tho  idea  of 
game-preserving  was  a  gradual  one,  and  kept  pace  with  tho 
development  of  feudalism.  For  its  ultimate  development 
in  Britain  see  Forest  Law,  where  also  tho  distinction 
between  beasts  of  forest  or  venery,  beasts  of  chase,  and 
beasts  and  fowls  of  warren  is  explained.  See  also  Game 
Laws. 

The  English  word  "hunt"  (from  heniai,  "to  capture,'* 
'and  thus  nearly  equivalent  to  "chase,"  which  is  the 
doublet  of  the  verb  "  to  catch  "  ;  compare  Ital.  caccia,  Fr. 
chasse)  has  come  specially  to  be  applied  to  tho  pursuit  of 
the  stag,  hare,  and  fox,  especially  of  the  last-named,  with 
horse,  hound,  and  horn,  as  distinguished  from  other  modes 
of  capturing  game.  It  thus  corresponds  to  the  French  cfwsse 
au  courre,  as  distinguished  from  chasse  an  iii;  (I  I'oiseau 
itc,  and  to  the  German  Hetzjagd  as  distinguished  from 
Birsch.  The  origin  of  the  sport  in  Britain  docs  not  admit 
of  being  historically  traced.  Doubtless  the  early  inhabit- 
ants shared  to  a  large  extent  in  the  habits  of  the  other 
Celtic  peoples ;  the  fact  that  at  least  thoy  kept  good  hunt- 
ing dogs  is  vouched  for,  as  we  have  seen,  by  Strabo ;  and 
an  interesting  illustration  of  the  manner  in  which  theso 
were  used  is  given  in  the  inscription  quoted  by  Orelli  (u. 
1603) — "Sihano  Invicto  Sacrum— obaprumeximiajfoniire 
captum,  quem  multi  antecessores  pra;dari  non  potuerunt." 
When  the  period  of  Alfred  the  Great  is  reached,  we  have 
it  on  the  authority  of  Asserius,  his  biographer,  that  before 
ho  was  twelve  years  of  age  he  "  was  a  most  expert  and 

*  Helm,  KuUurpflanzen  u.  I/austhicre,  p.  327. 

'  Uefcrcnces  will  be  fouml  in  Smith's  Dictionaty  of  Christian 
Antiquitiu,  nrt.  "  Iliintin;,'." 

'  "  Vita  omnis  in  vcnationibus  .  .  .  consiRtit,"  Ca's.,  b.  C!.,  vi.  21. 
"Quotics  bclla  non  incunt,  muUiim  venatibus,  ]iluii  ]>A  ovluni  trau& 
igunt,"  T.icitun,  Ocrm.,  15. 
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active  hunter,  ana  excelled  iu  all  tUo  branches  of  that  noble 
art,  to  wliich  Le  ajiplieJ  with  incessant  labour  aud  amazing 
«uccesj,"  1  Of  his  grandson  Athelstan  it  is  related  by 
William  of  JIalmesbury  that  after  the  victory  of  Brunan- 
burgh  he  impose  J  upon  the  vanquished  king  of  Wales  a 
yearly  tribute,  which  included  a  certain  number  of  "  hawks 
and  sharp-scented  dogs  fit  for  hunting  wild  beasts."  Ac- 
cording to  the  samo  authority,  oua  of  the  greatest  delights 
of  Edward  the  Confessor  was  "to  follow  a  p.ick  of  swift 
hounds  in  pursuit  of  game,  and  to  cheer  them  with  his 
voice."  It  was  uuder  ths  Anglo-Saxon  kings  that  the  dis- 
tinction betwesn  the  higher  and  lower  chase  first  came  to 
be  made, — the  former  being  expressly  for  the  king  or  those 
on  whom  he  had  bestowed  the  pleasure  of  sharing  in  it, 
while  only  the  latter  was  allowed  to  the  proprietors  of  the 
land.  To  the  reign  of  Cnut  belong  the  "  Constitutiones 
<le  Foresta,"  according  to  which  four  thanes  were  appointed 
in  every  province  for  the  administration  of  justice  in  all 
matters  connected  with  the  forests ;  under  them  were  four 
inferior  thanes  to  whom  was  committed  immediate  care  of 
the  vert  and  venison.-  The  severity  of  the  forest  laws  which 
prevailed  during  the  Norman  period  is  suflicient  evidence 
of  the  sporting  ardour  of  William  and  his  successors.  The 
■Conqueror  himself,  we  are  told  by  his  contemporaries, 
"  loved  the  high  game  as  if  he  were  their  father ; "  and  the 
penalty  for  the  unauthorized  slaughter  of  a  hart  or  hind 
rvas  loss  of  both  eyes. 

Sldfj  lluntiufj. — Although  at  an  early  period  stag  hunt- 
ling  was  a  favourite  recreation  with  royalty,  it  is  difficult 
to  say  when  the  royal  buckhounds  were  first  established. 
It  seems  probable  that  in  the  reign  of  Henry  YIIL  the 
Toyal  pack  was  kennelled  at  Swinley,  where,  in  the  reign 
of  Charles  II.  (1684),  a  deer  was  found  that  went  away  to 
Lord  Petre's  seat  in  Essex ;  only  five  got  to  the  end  of 
this  70  miles'  run,  one  being  the  king's  brother,  the  dukfi 
of  York.  George  III.  was  a  great  stag  hunter,  and  met 
the  royal  pack  as  often  as  possible. 

The  Devon  and  Somerset  staghounds  are  the  only  pack 
in  England  that  now  j>ursue  the  wild  red  deer.  In  his 
interesting  work,  llie  C/utse  of  the  Wild  Red  Deer,  Mr 
■Collyns  says  that  the  earliest  record  of  a  pack  of  stag- 
hounds  in  the  Exmoor  district  is  in  1598,  when  Hugh 
Polland,  Queen  Elizabeth's  ranger,  kept  one  at  Simonsbath. 
The  succeeding  rangers  of  Exmoor  forest  kept  up  the  pack 
until  nearly  200  years  ago,  the  hounds  subsequently  passing 
into  the  possession  of  Mr  Walter  of  Stevenstone,  an  ancestor 
of  the  RoUe  family.  Successive  masters  continued  the  sport 
until  1825,  when  the  fine  pack,  descended  probably  from 
the  blood  hound  crossed  with  the  old  southern  hound,  was 
sold  in  London.  It  is  difficult  to  imagine  how  the  dis- 
persion of  such  a  I  ack  could  have  come  about  in  such  a 
•sporting  country,but  in  1827  the  late  Sir  Arthur  Chichester 
^ot  a  pack  together,  and  the  country  has  been  hunted'ever 
since,  the  present  master  being  Mr  Fenwick  Bissett.  Stag 
hunting  begins  on  the  12lh  of  August,  and  ends  on  the 
8th  of  October  ;  there  is  then  a  cessation  until  the  end  of 
the  month,  when  the  hounds  are  unkennelled  for  hind 
hunting,  which  continues  up  to  Christmas ;  it  begins 
again  about  Ladyday,  and  lasts  till  the  lOlh  of  May. 
The  mode  of  hunting  with  the  Devon  and  Somerset 
hounds  is  briefly  this  : — the  whereabouts  of  a  warranto 
able  stag  is  communicated  to  the  master  by  that  important 
functionary  the  harbourer ;  two  couple  of  steady  hounds 
called    tufters  are  then  thrown    into    cover,  and,   hiving 

'  S-e  Strutt,  SpoHa  ami  Pnslimes,  who  niso  gives  an  illustration, 
**  taksn  from  a  niitiusrriptal  painting  of  t)ie  9tli  century  in  the  Cotton 
I.ibrary,"  representing  **  a  Saxon  chieftain,  attended  hy  his  huntsman 
land  a  ciuple  of  hounds,  pursninj;  the  wild  swiue  in  a  forest." 
»  '  Sco  Lnppenherg, ///s^  of  Unr/^^nt'l  vnda'  tke  An^lo-Saxon  Kings 
<1L  361,  Thorpt'e  tranil). 


singled  out  a  warrantable  deer,  follow  him  until  he  is 
forced  to  make  for  the  open,  when  the  body  of  the  pack 
are  laid  on.  Very  often  two  or  three  hours  elapse  before 
the  stag  breaks,  but  a  run  over  the  wild  country  fully 
atones  for  the  delay.  With  all  other  packs  of  staghounds, 
except  one  in  the  Xew  Forest,  whicli  hunts  fallow  deer, 
the  quarry  is  the  carted  deer;  the  animal  is  turned  out  from 
a  veliiclo  resembling  a  prison  van  in  appearance,  and  the 
hounds  are  laid  on  after  a  quarter  of  an  hour's  law. 

Fox  Iluntinij. — It  is  only  within  comparatively  recent 
times  that  the  fox  has  come  to  be  considered  as  an  animal 
of  the  higher  chase.  William  Twici,  indeed,  who  was 
huntsman-in-chief  to  Edward  II.,  and  who  wrote  in  Nor- 
man French  a  treatise  on  hunting,  which  still  exists  in  an 
English  translation,  mentions  the  fox  as  a  beast  of  venery, 
but  obviously  as  an  altogether  inferior  object  of  sport. 
Strutt  also  gives  an  engraving,  assigned  by  him  to  the 
14  th  centurj',  in  which  three  hunters,  one  of  whom  blows 
a  horn,  are  represented  as  unearthing  a  fox,  which  is 
pursued  by  a  single  hound.  The  precise  date  of  the  estab- 
lishment of  the  first  pack  of  hounds  kept  entirely  for 
fox  hunting  cannot  be  accurately  fixed.  In  the  work  of 
"  Nimrod  "  (C.  J.  Apperley),  entitled  The  Chase,  there  is 
(p.  4)  an  extract  from  a  letter  from  Lord  Arundel,  dated 
February  1833,  in  which  the  writer  says  that  his  an- 
cestor, Lord  Arundel,  kept  a  pack  of  foxhounds  between 
1G90  and  1700,  and  that  they  remained  in  the  family 
till  1782,  when  they  were  sold  to  the  celebrated  Hugh 
Meynell,  of  Quorndon  Hall,  Leicestershire.  Lord  Wilton 
again,  in  his  Sports  and  Pursuits  of  the  English,  says  that 
"about  the  year  1750  hounds  began  to  be  entered  solely 
to  fox."  The  Field  of  November  C,  1875,  p.  612,  con- 
tains an  engraving  of  a  hunting-horn  then  in  the  posses- 
sion of  the  late  master  of  the  Cheshire  hounds,  and  upon 
the  horn  is  the  inscription  : — "  Thomas  Boothby,  Esq., 
Tooley  Park,  Leicester.  With  this  horn  he  hunted  the 
first  pack  of  foxhounds  then  in  England  fifty-five  years. 
Born  1C77.  Died  1752.  Now  the  property  of  Thomas 
d'Avonaut,  Esq.,  county  Salop,  his  grandson."  Theso 
extracts  do  not  finally  decide  the  point,  because  both  Mr 
Boothby's  and  Lord  Arundel's  hounds  may  have  hunted 
other  game  besides  fox,  just  as  in  Edward  IV. 's  time 
there  were  "  fox  dogs "  though  not  kept  exclusively  for 
fox.  On  the  whole,  it  is  probable  that  Lord  Wilton's 
surmise  is  not  far  from  correct.  Since  fox  hunting  first 
commenced,  however,  the  system  of  the  sport  has  been 
much  changed.  In  our  grandfathers'  time  the  hounds 
met  early,  and  found  the  fox  by  the  drag,  that  is,  by  the 
line  he  took  to  his  kennel  on  his  return  from  a  foraging 
expedition.  Hunting  the  drag  was  doubtless  a  great  test 
of  nose,  but  many  good  runs  must  have  been  lost  thereby, 
for  the  fox  must  often  have  heard  the  hounds  upwind, 
and  have  moved  off  before  they  could  get  on  good  terms 
with  him.  At  the  present  day,  the  woodlands  are  neither 
60  large  nor  so  numerous  as  they  formerly  were,  while 
there  are  many  more  gorse  covers ;  therefore,  instead  of 
hunting  the  dra"  up  to  it,  a  much  quicker  way  of  getting 
to  work  is  to  find  a  fox  in  his  kennel  ;  and,  the  hour  of 
meeting  being  later,  the  fox  is  not  likely  to  be  gorged  with 
food,  aud  so  unable  to  take  care  of  himself  at  the  pace  at 
which  the  modern  foxhound  travels. 

On  hunting  days  it  is  the  master's  duty  to  say  what 
covers  are  to  be  drawn,  and  to  request  the  field  to  take  up 
such  positions  as  will  enable  the  fox  to  have  fair  play. 
The  management  of  the  field  requires  considerable  firm. 
ness,  but  the  very  strong  language  one  sometimes  hears  ia 
better  avoided.  Where  a  professional  huntsman  is  em- 
ployed, he  is  responsible  for  the  actual  hunting,  and  tha 
less  he  is  interfered  with  by  the  master  or  anybody  elsa 
the  better.     The  country  should  be  hunted  fairly  through- 
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out  its  length  and  breiidtb,  not  only  for  the  sake  of  tuo 
Hubscribers  living  in  tho  different  districts,  but  with  a 
view  to  sport.  Woodlands  of  greater  or  less  extent  are 
to  be  found  even  in  countries  denominated  open,  and  those 
places  are  generally  strongholds  for  foxes,  and  should  bo 
regularly  rattled  throughout  the  season ;  if  this  be  neglected, 
tho  foxes,  instead  of  breai<ing  quickly,  will  ring  about  tho 
cover  all  day,  and,  what  is  worse,  many  small  covers  will 
be  drawn  l)lank  by  reason  of  their  inhabitants  seeking  tho 
quietude  of  the  wood.  The  frequent  hunting  of  woodlands, 
though  conducive  in  the  long  run  to  siiort,  is  not  popular 
with  tho  field.  It  is  on  the  whole  a  matter  for  congratu- 
lation that  most  packs  of  hounds  are  now  carried  on  by 
subscription.  Littio  by  little  the  expense  attending  a 
pack  of  hounds  has  increased  until  it  has  now  assumed 
large  proportions  :  the  hounds  must  be  of  tho  best  blood  ; 
at  least  five  horses  per  hunting  day  (exclusive  of  tho 
toaster's)  must  be  allowed  for  tho  hunt  servants;  no 
makeshifts  for  kennel  or  stable  will  be  tolerated;  and  tho 
hunt  servants  must  be  men  of  known  character.  Under 
these  circumstances,  a  master  undertaking  to  keep  hounds 
at  his  own  exiiense  incurs  groat  cost  for  tho  benefit  of 
others,  or  else,  being  judged  by  the  standard  of  great  estab- 
lishments, lays  himself  open  to  a  charge  of  only  half  doing 
^¥hat  he  has  put  his  hand  to.  If  hunting  is  as  popular  as 
it  is  supposed  to  be,  it  is  for  every  reason  advisable  that 
those  who  derive  amusement  from  it  should  contribute 
€omething  towards  the  general  expenses.  In  establish- 
oients  conducted  upon  a  liberal  scale,  the  annual  cost  will 
amount  to  about  ,£G20  a  year  for  each  day  iu  the  week 
that  the  pack  hunts ;  thus,  a  three  days  a  week  pack  will 
cost  about  £1860  per  annum,  a  four  days  a  week  pack 
je2-180,  and  so  on;  but  absolute  efficiency  cannot  be 
maintained  much  under  £520  per  day. 

The  author  of  the  Diary  of  a  Huntsman  says  that, 
*to  be  perfect,  "  a  huntsman  should  possess  the  follow- 
ing qualifications — health,  memory,  decision,  temper, 
patience,  a  good  ear,  voice,  and  sight,  courage  and  spirits, 
perseverance  and  activity  ;  and  with  these  ho  will  make 
a  slow  pack  quick.''  Should  tho  master  be  his  own 
huntsman,  he  will  save  about  £300  a  year,  but  he  should 
unite  as  many  as  possible  of  the  above  list  of  virtues  to 
those  he  is  possessed  of  in  his  capacity  of  master.  The 
position  of  a  huntsman  is  a  peculiar  one ;  he  is  the  ser- 
vant of  the  master,  yet  the  latter  must  to  a  certain  extent 
tnako  a  confidant  of  him,  as  in  cases  of  breeding,  drawing 
the  hounds  for  a  day's  hunting,  and  other  matters.  A 
huntsman  must  be  fond  of  his  calling,  or  ho  will  not  be 
energetic  in  tho  pursuit  of  it ;  he  must  also  be  a  bold 
horseman, — if  a  good  one  so  much  the  better, — for  nothing 
is  more  annoying  to  the  master  and  tho  field  than  to  see 
a  huntsman  refuse  to  cast  his  hounds  in  an  obviously 
probable  direction,  because  the  doing  so  would  necessitate 
jumping  an  ugly  fence.  Observation  and  decision  are  also 
indispensable.  When  hounds  check,  tho  proper  course  to 
pursue  is  very  ofton  suggested  by  8om&  trifling  incident 
■which  occurred  perhaps  ten  minutes  before,  and  which 
•was  noticed  at  the  time  without  any  particular  weight 
^eing  attached  to  it ;  for  instance,  some  rooks  might  have 
Ifceen  hoverin,''  on  the  left  or  right  of  the  line  the  hounds 
were  running  ;  or  again,  some  hound  that  can  be  depended 
<>n  diverges  for  a  moment  from  tho  rest  of  the  pack.     The 

Eiuntsman  remembers  this  when  tho  check  takes  place,  and 
ries  in  that  direction,  often  with  success.  When  once  a 
check  occurs,  decision  should  be  shown  in  acting  promptly; 
Wight  or  wrong,  the  huntsman  must  do  something,  and 
tnust  have  a  reason  for  what  he  does.  Authorities  are 
«iot  wanting  who  reckon  youth  as  one  of  a  huntsman's 
<)ualities;  but  huntsmen,  like  hunters,  are  not  at  their  best 
oatil  half  worn  out.     There  is  so  much  to  learn  in  tbi>. 


nitnre  of  the  fox,  so  many  isolated  mscs  must  have  beco 
observed  in  order  to  deduce  a  principle  from  them,  that  a 
young  man  cannot  possibly  have  the  experience  necessary 
to  show  the  best  sport,  and  our  hunting  records  tell  of 
men  who  have  continued  to  ride  boldly  and  to  show  uo 
signs  of  ago  when  fifty  years  old. 

The  method  of  hunting  a  pack  of  hounds  varies  some- 
what in  different  countries.  One  of  tho  most  accepted 
canons  is  that  the  huntsman  should  not  interfere  with  his 
hounds  more  than  is  necessary.  So  long  as  hounds  can 
hunt,  it  is  best  to  let  them  do  so,  for  if  their  heads  are  onco 
got  up  by  hallooing  and  lifting,  they  will  not  so  readily 
settle  down  again  ;  while  hounds  that  are  in  the  habit  of 
being  lifted  and  galloped  off  to  a  distant  point  whenever  a 
check  occurs,  will  generally  look  for  assistance,  and  will 
make  but  little  use  of  their  own  noses  on  cold  scenting 
days.  Some  countries  arenaturally  bad-scenting  ones,  and, 
in  order  to  kill  a  fox  in  them,  hounds  must  be  lifted  more 
than  in  others. 

Huntsmen  are  often  much  abused,  when  drawing  a  large 
cover,  for  not  going  away  with  tho  first  fox.  There  is  a 
difference  of  opinion  whether,  if  hounds  are  running  one 
fox  in  cover,  they  should  be  stopped  and  put  on  tho  liup, 
of  one  that  has  gone  away.  Something  will  depend  upofi, 
whether  the  cover  was  well  worked  during  cub  hunting  or 
not,  and  whether  foxes  are  plentiful  or  scarce,  but  after 
the  1st  of  February  tho  rule  should  be  to  go  away  with 
the  first  fox  that  breaks,  or  the  hounds  may  get  on  a  vixen. 

The  whipper-in,  to  be  a  success,  must  be  content  to 
suppress  himself  for  the  public  good.  When  a  "good 
thing "  occurs,  an^  tho  huntsman  is  going  as  hard  as  he 
can,  and  many  of  tho  field  harder  than  they  like,  the  whiji, 
or,  if  two  be  kept,  the  second  whip,  should  wait  iu  cover  and 
come  on  with  the  tail  hounds.  A  good  whip  can  do  more 
in  tho  furtherance  of  sport  than  any  huntsman;  in  the  in- 
terest, therefore,  of  fox  hunting,  there  must  be  no  rivalry, 
or  rather  no  manifestation  of  it,  between  tho  huntsman 
and  the  whip.  A  noi.sy  fellow  is  an  abomination  ;  and  tho 
whip  should  carefully  avoid  rating  a  hound  after  seeing 
that  his  voice  is  entirely  disregarded.  If  needs  be  a  hound 
must  bo  flogged  and  that  soundly,  but  he  should  never  bo 
struck  without  knowing  what  iMs  for;. thus,  it  is  of  no  use, 
twenty  minutes  after  a  hound  has  ceased  to  run  riot,  to  get 
alongside  of  him,  bellow  out  his  irame,  and  then  flog  him; 
to  warrant  the  use  of  the  lash,  he  must  be  C3.\\\^\\l  jUigrante 
delicto,  and  must  pay  no  heed  to  rating.  W'herc,  however, 
hounds  have  been  properly  entered  and  treated,  they  will 
require  but  little  chastisement.  On  approaching  a  cover, 
one  whip  should  go  on  in  advance  and  station  himself  on 
the  lee  side  of  it,  where  he  may  often  see  a  fox  steal  away 
as  soon  as  the  hounds  aro  thrown  in.  Although  some  packs 
have  only  one  whip,  a  second  is  very  desirable,  especially 
before  Christmas,  and  in  countries  where  there  is  much' 
woodland.  One  whip  can  then  go  into  cover  and  keep  near 
the  liuntsman  in  readiness  to  obey  any  directions  ho  may 
give,  and  the  other  is  free  to  see  to  other  matters.  ^ 

The  earth-stopper  is  an  important  functionary  in  coiin. 
tries  where  there  are  many  earths,  for  if  he  neglcel.-*  liis^ 
business  blank  days  will  probably  result  with  annoying  frc- 
queney.  When  properly  carried  out,  earth-slopi)ing  con 
sLsts  in- a  man  going  round  and  stopi>ing  all  the  carthH  in 
the  district  to  be  hunted  over  during  the  day,  so  that  when 
foxes  return  from  finding  their  food,  which  they  do  some 
hours  before  it  is  light,  they  shall  find  their  own  door  barred 
against  them.  This  involves  the  earth-stopper  being  aslir 
shortly  after  2  a.m.,  not  the  most  pleasant  hour  of  tho 
twenty- four  on  a  winter's  day.  If  he  gets  to  work  lotc, 
he  stops  all  the  foxes  in  instead  of  out;  and,  when  llio 
cover  is  drawn,  no  one  can  undcrstond  huw  ihc  f'  x 
which  has  been  seen  about  for  tho  last  fortnight  cannot  1* 
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found  at  tlie  momont  when  Lis  presence  is  particularly 
desired. 

Cub  hunting  carried  nut  on  a  proper  principle  is  one  of 
the  BDcrets  of  a  successful  season.  To  the  man  who  cares 
for  hunting,  as  distinct  from  riding,  September  and  October 
are  not  the  least  enjoyable  months  of  the  whole  hunting 
season.  As  soon  as  the  young  entry  have  recovered  from 
the  operation  of  "rounding,"  arrangements  for  cub  hunting 
begin.  The  hounds  must  have  first  of  all  walking,  then 
trotting  and  fast  exercise,  so  that  their  feet  may  be 
hardened,  and  all  superfluous  fat  worked  off  by  the  last 
week  in  August.  So  far  as  the  hounds  are  concerned,  the 
object  of  cub  hunting  is  to  teach  them  their  duty ;  it  is 
n  dress  rehearsal  of  the  November  business.  In  company 
with  a  certain  proportion  of  old  hounds,  the  youngsters 
learn  to  stick  to  the  scent  of  a  fox,  in  spite  of  the  fondness 
they  have  acquired  for  that  of  a  hare,  from  running  about 
when  at  walk.  When  cubbing  begins,  a  start  is  made  at 
4  or  5  A.M.,  and  then  the  system  is  adopted  of  tracking 
the  cub  by  his  drag.  A'  certain  amount  of  blood  is  of 
course  indispensable  for  hounds,  but  it  should  never  be 
forgotten  that  a  fox  cub  of  seven  or  eight  months  old,  though 
tolerably  cunning,  is  not  so  very  strong;  the  huntsman 
should  not  therefore  be  over-eager  in  bringing  to  hand 
every  cub  he  can  find.  It  would  be  a  move  in  the  right 
direction  if  noses  were  not  to  be  counted  until  the  first  of 
November. 

Hare  hunting,  which  must  not  b&  confounded  with 
CoiTRSiNO  {q.v.),  is  an  excellent  school  both  for  men  and 
for  horses.  It  is  attended  with  the  advantages  of  being 
cheaper  than  any  other  kind,  and'of  not  needing  so  large 
an  area  of  country.  Hare  hunting  requires  considerable 
skill ;  Beckford  even  goes  so  far  as  to  say — "  There  is 
more  of  true  hunting  with  harriers  than  with  any  other 

description  of  hor.nds In  iho  first  place,  a  hare, 

when  found,  generally  describes  a  circle  in  her  course  which 
naturally  brings  her  upon  her  foil,  which  is  the  greatest 
trial  for  hounds.  Secondly,  the  scent  of  the  hare  is  weaker 
than  that  of  any  other  animal  we  hunt,  and,  unlike  some, 
it  is  always  the  worse  the  nearer  she  is  to  her  end," 
Hare  hunting  is  essentially  a  quiet  amusement;  no  halloo- 
ing at  hounds  nor  whip  cracking  should  be  permitted ; 
nor  should  the  field  make  any  noise  when  a  hare  is  found, 
for,  being  a  timid  animal,  she  might  be  headed  into  the 
hounds'  mouths.  Capital  exercise  and  much  useful  know- 
ledge are  to  be  derived  by  running  with  a  pack  of  beagles. 
There  are  the  same  difficulties  to  be  contended  with  as  in 
hunting  with  the  ordinary  harrier,  and  a  very  few  days' 
running  will  teach  the  youthful  sportsman  that  he  cannot 
run  at  the  same  pace  over  sound  ground  and  over  a  deep 
ploughed  field,  up  MIL  and  down,  or  along  and  across 
furrows. 

Otter  hunting,  which  is  less  practised  now  than  formerly, 
begins  just  as  all  other  hunting  is  drawing  to  a  close. 
When  the  waterside  is  reached  an  attempt  is  made  to  hit 
upon  the  track  by  which  the  otter  passed  to  his  "  couch," 
which  is  generally  a  hole  communicating  with  the  river, 
into  which  the  otter  often  dives  on  first  hearing  the  hounds. 
When  the  otter  "vents"  or  comes  to  the  surface  to  breathe, 
his  muzzle  only  appears  above  water,  and  when  ho  is  viewed 
or  traced  by  the  mud  ho  stirs  up,  or  by  air  bubbles,  the 
hounds  are  laid  on.  Notwithstanding  the  strong  scent  of 
the  otter,  he  often  escapes  the  hounds,  and  then  a  cast  has  to 
be  made.  ^Vhen  he  is  viewed  an  attempt  is  made  to  spear 
him  by  any  of  the  field  who  may  be  within  distance ;  if 
their  spears  miss,  the  owners  must  wade  to  recover  them. 
Should  the  otter  be  transfixed  by  a  spear,  the  person  who 
threw  it  goes  into  the  water  and  raises  the  game  over  his 
Lead  on  the  spear's  point.  If  instead  of  being  speared,  he 
is  caught  by  the  hounds,  ho  is  soon  worried  to  death  by 


them,  though  frequently  not  before  ho  has  inflicted  Boma 
Bovero  wounds  on  one  or  more  of  the  pack. 

Quitting  the  United  Kingdom,  we  find  that  the  elephant., 
hyjena,  hunting  leopard,  and  a  small  species  of  panthe/ 
known  as  tlie  ounce,  are  not  only  objects  of  chase,  but 
are  themselves  trained  to  assist  in  the  capture  of  other  ani- 
mals The  elephant  has  been  found  of  great  service  in 
lion  and  tiger  hunting,  his  size  afi'ording  comparative  safety 
to  thg  hunters  seated  on  his  back.  The  hyajna,  which  re- 
sembles a  dog  in  many  particulars,  is  said  to  be  as  tractable, 
when  properly  trained,  and  to  be  of  much  use  in  the  pur-i 
suit  of  game.  The  hunting  leopard  or  cheetah  and  the 
ounce  are  used  in  hunting  a  species  of  antelope.  They 
have  hoods  put  over  their  heads,  and  are  taken  in  a 
small  waggon  into  the  field ;  when  the  deer  is  seen  the 
hood  is  taken  ofif  and  the  animal  starts  in  pursuit, 
followed  by  the  hunter;  when  the  game  is  secured  tho 
hood  b  again  put  on.  In  India  field  sporis  are  largely 
indulged  in,  owing  partly  to  natural  facilities,  and  partly 
to  the  taste  for  hunting  characteristic  of  the  Euglish 
resident  there.  Tigers  are  sometimes  caught  in  traps,  and 
sometimes  shot  iu  the  jungle  from  the  back  of  an  elephant ; 
they  seek  to  conceal  themselves,  and  very  rarely  commence 
hostilities  against  mankind,  but  when  severely  wounded  and 
brought  to  bay  they  fight  courageously.  Hunting  the  wild 
hog,  or  "  pig  sticking,"  as  it  is  often  termed,  is  a  favourite' 
sport  in  India ;  the  ground  is  walked  over  by  beaters,  and 
when  a  hog  is  roused  the  two  mounted  huntsmen  nearest 
to  him  start  in  pursuit,  and  endeavour  to  spear  him.  Tho 
riding  requires  judgment  and  very  good  nerves  :  hollows, 
ravines,  and  cracks  in  the  ground  caused  by  the  sun  aro 
numerous,  and,  as  they  are  hidden  by  the  tall  grass,  tho 
horse  cannot  avoid  them ;  it  is  said  that  no  horse  can  run 
down  a  hog  in  less  than  a  mile,  even  over  the  best  ground, 
while  over  a  rough  country  the  distance  travelled  amounti? 
to  three  or  four.  The  rider's  aim  is  to  blow  the  iicg 
sufficiently  before  getting  within  spearing  distance-  for  the 
charge  of  an  untired  hog  is  a  dangerous  affair ;  but  when 
near  a  thick  cover  the  sportsman  must  try  to  spear  him  at 
all  hazards,  or  make  up  his  mind  to  lose  him.  The  proper 
management  of  the  spear  requires  considerable  practice. 
Besides  the  above  mentioned  animals,  the  fox,  jackal,  wolf, 
hyaina,  buffalo,  and  four-horned  antelope  are  also  objects 
of  the  chase. 

Australia  was  formerly  the  scene  of  a  great  deal  of  kan- 
garoo hunting,  but  that  animal  is  now  comparatively  scarce. 

In  Africa  there  is  plenty  of  big-game  hunting,  the  list 
including  the  elephant,  lion,  giraffe,  hippopotamus,  antelopes 
of  various  kinds,  leopard,  hyiena,  buffalo,  jackal,  and  ostricli. 
Of  these  the  larger  and  more  dangerous  animals  are  killed 
as  opportunity  offers,  but  the  jackal  is  hunted  by  English 
settlers  like  a  fox.  Ostrich  hunting  is  somewhat  peculiar ; 
the  bird  is  pursued  by  men  on  horseback,  and,  though  over 
the  ground  it  is  swifter  than  a  horse,  it  generally  runs  in  a 
large  circle,  so  that  the  riders,  by  describing  a  smaller  circle 
and  relieving  one  another,  are  enabled  to  keep  tolerably 
near  to  it,  and  so  to  ride  it  down. 

In  North  America  the  bison,  an  animal  sometimes  when 
full  grown  weighing  as  much  as  142  stone,  is  pursued  by 
the  natives  on  horseback  and  then  shot.  The  moose  is  chased 
towards  a  ravine  or  a  snowdrift,  and  when  he  begins  to 
flounder  in  tho  snow  ho  is  shot  at  by  the  hunters.  The  red 
deer  is  now  hunted  with  staghounds  upon  tho  English  prin- 
ciple. South  America  affords  hunting  after  the  puma,  tapir, 
and  wild  bull,  the  lasso  being  tho  usual  means  of  capture,  i 

In  Russia,  bears,  wolves,  and  wild  boars  are  hunted. 
Wolves  aro  found  in  Germany,  where  they  are  not  onljf 
hunted  by  properly  trained  wolf-hounds,  but  are  killed  by 
any  available  means. 

France  offers  facilities  for  hunting  tho  wolf,  wild  boar^ 
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in4  i^&ot,  but  tilt)  riport,  tliougli  followed  up  with  a  con- 
eidoral'lo  amount  of  cuthusiasm,  is  not  carried  out  in  a 
wnanncr  strictly  in  accordance  with  English  idcu.s.  The 
"weak  poiut  iu  P'ronch  hunting  is  th.it  the  liuntsmen  do  not 
«ocm  to  possess  a  particularly  accurate  knowledge  of  the 
babits  and  characteristics  of  the  animal  they  pursue.  Then 
again  their  system  of  kennel  management  is  not  what  it 
might  bo.  To  show  sport  in  the  vast  forests,  the  hounds 
•should  be  in  good  health  and  well-trained,  and  there  should 
be  plenty  of  them.  Of  late  years,  however,  more  atten- 
tion has  been  paid  to  hound  breeding  and  kennel  manage- 
ment, and  with  encouraging  results.  (e.  d.  b.) 

HUNTINCDON,  or  Hunts,  an  inland  county  of 
England,  situated  between  52°  9'  and  52°  35'  N.  lat. 
and  0°  3'  E.  and  0°  30'  W.  long.,  and  bounded  on  the 
N.  and  W.  by  Northampton,  S.  by  Bedford,  and  E. 
by  Cambridge.  Its  extreme  breadth  is  at  the  middle, 
tiom  which  it  narrows  gradually  and  irregularly  towards 
its  north  and  south  ends.  Its  cxtronio  length  from  north 
to  south  13  'jout  30  miles,  and  its  cxtrerao  breadth  from 
east  to  wust  about  23  miles.  The  area  extends  to  229,575 
imperial  acres,  or  358  square  miles.  Among  English 
counties  it  is  the  smallest,  with  the  exception  of  Middlesex 
end  Rutland;  and  Rutland  is  the  only  English  county  it 
eurpasses  in  population. 

'The  surface  of  the  county  is  low,  and,  with  the  exception 
toi  the  Fen  district,  pleasantly  undulating.*  For  the  most 
toart  it  is  bare  of  trees.  A  low  ridge  of  hills  enters  the 
county  from  the  south  near  Potton,  and  runs  in  a  northward 
direction  until  it  terminates  in  the  Ouso  valley  near  Hunt- 
ingdon ;  and  a  branch  of  the  Cambridgeshire  hills  enters 
the  south-east  part  of  the  county,  and  from  Huntingdon 
tuns  north-west  to  Wansford.  The  north-eastern  part  of 
iho  county,  comprising  50,000  acres,  or  one-fifth  of  its 
tehole  extent,  belongs  to  the  great  "  Fen  "  district  extending 
throughout  the  counties  of  Cambridge,  Lincoln,  Northamp- 
ton, Norfolk,  and  Suffolk.  The  principal  rivers  are  the 
Ouse  and  Nen.  The  Ouse  from  Bedfordshire  skirts  the' 
borders  of  the  county  near  St  Neota,  and  after  flowing 
oorth  to  Huntingdon  takes  an  easterly  direction  past  St 
jb'os  into  Cambridgeshire  on  its  way  to  the  Wash.  It  is 
navigable  for  barges  as  far  as  Bedford,  and  in  the  fen  dis- 
trict constitutes  a  means  of  transport  for  the  agricultural 
produce  of  the  county.  The  Nen,  which  is  also  navigable, 
ekirts  the  northern  border,  and  quitting  it  at  Peterborough 
pnters  the  Wash  below  Wisbeach,  in  Cambridgeshire. 
Various  cuts  and  drains  which  join  tlie  Nen  and  Ouse  are 
filso  made  use  of  for  navigation. 

Geology,  Soil,  and  AgricuUure. — Geologically  Hunt- 
ingdonshire belongs  to  what  is  known  as  the  Oolite  system. 
The  low  round  hills  in  the  south-eastern  part  of  the  county 
are  composed  of  ironsand.  They  contain  a  band  of  copro- 
litcs,  and  there  is  a  strip  of  greensand  on  the  south-eastern 
border.  The  central  and  larger  part  of  the  county  displays 
the  Oxford  clay,  which  lies  between  the  middle  and  lower 
Oolite.  It  reaches  a  depth  of  nearly  100  feet,  and  passes 
under  the  Fens.  The  Fens  are  ,  niposed  of  fine  mud, 
deposited  formerly  by  the  sea,  intermixed  with  beds  of 
peat,  in  which  are  frequently  found  the  remains  of  animals, 
fre.iuentera  of  the  old  forest,  such  as  the  elk,  the  red-deer, 
the  bear,  the  beaver,  and  the  wolf  The  hills  on  the 
border  of  Northampton  are  of  the  stonebrash  or  forest 
marble.  The  Oolite  formation  is  very  fossil  if  erous.  Large 
ina'scs  of  fossil  wood  concerted  into  jet  or  iron  pyrites  are 
i/ound  in  the  Oxford  clay.  Glacier  or  boulder  clay  contain- 
ing chalk  and  flint  deposits  is  met  with  in  nearly  every 
part  of  the  county.  The  soil  is  generally  fertile,  and  culti- 
jration  is  of  an  advanced  kind.  In  the  fen  district  the  soil 
U  of  a  blue  peaty  nature,  resting  on  a  subsoil  of  white 
Aarly  clay.     After  being  drained  and  mixed  with  clay  it 


is  veiy  productive,  but  much  danin;.o  is  often  done  to  tlio 
crops  by  the  prevalence  of  frost  and  fogs.  In  the  fen  dis-, 
tricts  a  four-years'  system  of  croj  ping — green-crop<,  barley^ 
seed-clovers,  and  wheat — is  the  most  common.  Tlia 
"  Jlere3"of  Whittlesea.  Ramsey,  and  Ucg,  ^t  one  tima 
much  resorted  to  by  sportsmen  for  their  wildfowl  and  fish, 
have  now  been  drained,  and,  notwithstanding  the  expensivc- 
ncss  of  the  process,  such  is  the  fertility  of  their  beds  that 
the  outlay  was  speedily  more  than  repaid.  The  Oxford 
clay,  which  extends  t)  an  area  of  120,000  acres,  is  of  very 
various  soils  according  as  the  Oolite  rocks  crop  to  the  sur 
face.  The  greater  part  is  under  cultivation,  and  much  im- 
provement has  lately  been  efi'ecled  by  drainage;  on  account 
of  the  tenacity  of  the  clay  the  drains  often  require  to  bo 
placed  very  close.  Much  of  the  soil  is,  howe\cr,  undrained 
and  uncultivated,  and,  though  partly  used  for  pasturage, 
must  on  the  whole  be  regarded  as  mere  waste  land.  On  the 
drained  -pasturage  a  large  number  of  cattle  are  fed.  In 
this  district  the  system  of  cropping  varies  considerably, 
but  a  modification  of  the  four-course  shift  is  the  most 
common^fallow  sown  sometimes  with  winter  tares,  tur- 
nips, mangold,  or  mustard ;  barley ;  beans  where  tares 
were  sown  on  the  fallow,  and  clover  where  green  crops 
were  sown  ;  wheat.  A  six-years'  course  of  fallow,  barley 
seed-clovers,  wheat,  beans,  and  wheat  is,  however,  not 
uncommon,  especially  on  the  best  soils.  The  third  district', 
comprising  the  gravel  of  the  Ouse  valley,  embraces  at> 
area  of  50,000  acres.  On  the  banks  of  the  Ouse  it  consiste 
of  fine  black  loam  deposited  by  the  overflow  of  the  river, 
and  its  meadows  form  very  rich  pasture  grounds.  The 
upland  district  is  under  arable  culture,  and  is  generally 
cultivated  on  a  four-course  system  of  wheat,  green  crops, 
barley,  and  seed-clover.  Market^gardening  is  prosecuted  ; 
and  willows  are  largely  grown  in  the  fen  district.  ^The 
farms  vary  in  siie  from  200  to  500  acres,  ranging  chiefly 
between  200  and  300.  The  farm-houses  are  generally  of 
an  inferior  kind,  and  the  farm-buildings  are  often  quite 
inadequate  for  the  shelter  and  accommodation  of  the  stock. 
The  labourers  generally  live  in  villages  and  hamlets,  in 
cottages  of  the  most  miserable  description,  having  mostly 
mud  walls  ;  but  many  cottages  of  a  belter  class  have  been 
built  within  the  last  few  years.  The  county  is  well  sup- 
plied with  turnpike  roads ;  and  the  parish  and  occupation 
roads,  formerly  in  a  bad  state  of  repair,  have  been  lately 
much  improved.  The  most  modern  improvements  in  farm 
implements  are  in  general  use. 

According  to  the  agricultural  returns  for  1879  the  total 
area  of  arable  land  was  209,610  acres,  of  which  90,533 
weir  under  corn  crop,  21,931  under  green  crop,  17,121 
under  rotation  grasses,  60,484  permanent  pasture,  and 
13,531  fallow.  The  area  under  woods  was  20,714  acres.l 
Wheat,  which  in  1879  cropped  43,129  acres,  is  much  more 
largely  grown  than  any  other  grain,  and  occurs  twice  in 
the  six-years'  shift  system  in  use  on  the  better  lands. 
Barley  (27,118  acres)  is  the  more  frequent  corn  crop  in  tho 
four-years'  shift  system, — only  10,247  acres  being  under 
oats.  The  quality  of  barley  on  many  soils  is  lean  and  in- 
ferior, and  unsuitable  for  malting  purp)ses.  Beans  and 
pease  occupied  8948  and  6929  respectively.  Mangold 
(3430  acres)  and  cabbage  and  similar  green  crops  (28G3 
acres)  are  chiefly  used  for  the  feeding'  of  sheep.  Under 
turnips  there  were  only  377'^  acres,  and  under  potatoes  30S3. 
The  number  of  cattle  in  1879  was  27,358i  or  an  average  of 
13  to  every  100  acres  under  cultivation,  as  compared  with 
16-9  for  England  and  210  for  the  United  Kingdom.  Of 
these  the  number  of  cowa  and  heifers  in  milk  or  iu  calf 
was  7536.  Though  Stilton  in  Huntingdon  gives  its  namo 
to  a  celebrated  cheese,  that  variety  is  now  made  exclusively 
in  the  counties  of  Lincoln  and  Leicester  ;  and  dairy  farrr* 
jng  is  not  now  much  followed.     The  milk  is  now  chiefly 
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used  for  rearing  calves.  Large  numbers  of  cattle  are 
fattened  in  the  field  or  the  fold-yard,  and  are  sold  wben 
rising  three  years  old.  They  are  mostly  of  the  short- 
horn breed,  large  numbers  of  Irish  ehorthorns  being 
wintered  iu  the  fens.  Where  there  are  no  upland  pas- 
tures the  farmer  usually  purchases  cattle  in  the  autumn 
and  sells  them  in  the  spring.  The  number  of  horses 
in  1879  was  11,057,  or  an  average  of  4'2  to  every  100 
.acres  under  cultivation,  as  compared  with  4*5  for  Eng- 
land and  -I'l  for  the  United  Kingdom.  Of  these  the 
iiujnbcr  used  solely  for  agricultural  purposes  was  7583. 
Ilfost  of  the  farmers  breed  cart  horses,  and  the  large  farmers 
often  rear  weight-carrying  hunters.  The  number  of  sheep 
in  1879  was  157,790,  or  an  average  of  753  to  every  100 
acres  under  cultivation,  as  compared  with  the  same  average 
for  England  and  G80  for  the  United  Kingdom.  Great 
improvement  in  tlie  brood  has  lately  taken  place,  Leicesters 
and  Lincolns  being  most  common ;  they  usually  attain 
great  weights  at  an  early  age.  Lambs  are  occasionally 
Bold  at  weaning  time,  but  more  frequently  they  are  kept 
through  the  winter  on  the  grass  lands,  being  fed  also  un 
mangulds  and  other  roots,  with  an  addition  of  cake  and 
corn.  Tlie  number  of  pigs  in  1879  was  19,990,  or  an 
average  of  9'5  to  every  100  acres  under  cultivation,  as 
compared  with  7 '2  for  England  and  G"7  for  the  United 
Kingdom,  They  include  Berkshire,  Suffolk,  and  Neapolitan 
breeds,  and  a  number  of  crosses,  Many  after  having  gleaned 
the  stubbles  aro  fattened  on  whey  and  various  prepara- 
tions of  inferior  barley ;  but  breeding  is  also  extensively 
practised. 

According  to  the  owners  of  lands  return  for  1873  the 
land  was  divided  among  3903  proprietors,  holding  land 
the  gross  annual  value  of  which  was  £-l-14,890.  Of  the 
owners  45j  per  cent,  possessed  less  than  1  acre,  and  the 
average  value  all  over  was  £1,  19s.  4Jd.  per  acre  There 
were  13  proprietors  holding  upwards  of  3000  acrus,  viz., 
Edward  Fcllowes,  15,029;  Duke  of  Manchester,  13,835; 
William  Wells,  5792;  Marquis  of  Huntly,  5711;  Hon. 
G.  W.  Fitzwilliara,  5202;  Lord  Chesham,  3787;  Earl 
of  Carysfort,  3G54;  Ecclesiastical  Commissioners,  3559; 
Colouel  Buncombe,  3407;  W.  Duberley,  3221;  Earl  of 
Sandwich,  3219;  G.  D.  Newton,  3209;  Hichard  H. 
Hussey,  3135. 

Manufactures  and  Trade. — Agriculture  is  the  principal 
industry,  and  none  of  the  manufactures  are  extensive,  the 
chief  being  paper  and  parchment.  Madder  is  obtained  in 
considerable  quantities,  and  in  nearly  every  part  of  the 
shire  lime  burning  is  carried  on.  Lace-making  is  practised 
by  the  female  peasantry  ;  and  the  other  industries,  which 
arc  not  prosecuted  beyond  what  is  necessary  to  meet  local 
wants,  are  printing,  iron-founding,  tanning,  currying,  brick 
and  tile  making,  malting,  and  brewing. 

Railways. — The  middle  of  the  county  is  traversed  from 
south  to  north  by  the  Great  Northern,  .which  enters  it  at 
St  Neots  and  passes  by  Huntingdon  to  Peterborough.  A 
branch  from  the  Midland  enters  the  middle  of  the  county 
from  Nortliampton,  and  passes  by  Graffham  to  Huntingdon, 
where  it  is  joined  by  a  branch  which  passes  by  St  Ives  to 
the  Groat  Eastern  in  Cambridgeshire.  From  St  Ives  there 
is  a  branch  to  Wisbeach  in  Cambridgeshire,  and  another 
has  been  constructed  to  Stilton.  On  the  Great  Northern 
there  is  a  branch  from  Holme  to  Eamsey. 

Administration. — Huntingdonshire  comprises  four  "hun- 
dreds." For  parliamentary  purposes  it  is  an  undivided 
constituency  returning  two  members;  and  it  contains  one 
parliamentary  borough,  that  of  Huntingdon,  formed  of 
Huntingdon  (4243)  and  Godmanchester  (2363),  and  return- 
ing one  member.  Part  of  the  represented  city  of  Peter- 
borough is  also  in  the  county.  The  principal  other  towns 
Arc  Ramsey  (2378),  So  Ives  (3291),  St  Neots  (3200),  and 


Kimbolton  (1509).  The  county  lias  onti  court  of  quartet 
sessions.  It  is  included  in  the  bouth-eastern  circuit,  and 
circuit  courts  are  held  at  Huntingdon.  It  forms  part  ol 
the  shrievalty  of  Cambridge,  and  ecclesiastically  i.<i  in  tho 
diocese  of  Ely. 

J'opulalion. — The  population  in  1841  amounted  lo 
58,549,  in  1851  to  64,183,  in  1861  to  04,250,  and  iu  1871 
to  63,708  (31,381  males  and  32,327  females).  The  increase 
in  thirty  years  from  1841  has  been  8'8  per  cent.,  and  .since 
1801  it  has  been  695  per  cent. 

History  and  Antiquities.  — VrevioWB  to  tho  Doiiinn  iurasion 
Huntingdonshire,  like  tho  other  Fon  comitios,  was  inhabited  !>)■  th« 
British  tribe  the  Iccni,  originally  of  Celtic  oiigin,  but  considciiibly 
intermixed  from  Teutonic  sources,  although  tlie  lielcx  in  all  jiro- 
bability  did  not  subdue  the  countiy  as  far  north  as  Huntingdon. 
During  tho  Roman  occupation  it  wns  included  in  the  Konian  pro- 
vince of  Flavia  Cccsaricnsis.  Two  Itomau  st-itions  aie  sn|i|io*ed  to 
have  been  situated  in  tho  county,  CiiruU/ions  (Codniancheslerl  nniV 
Durolricw  at  Water  Newton  on  the  Ncn.  Tho  Konian  road  /'«' 
Ikvaua  from  Cambridge  joined  Ermine  Street  at  CoJmanrhoster, 
Ermine  Street  passing  north-west  by  Water  Newton  into  Northamp- 
ton. Under  the  n.ime  of  lluntandunscyrc,  Huntingdon  formed  pail 
of  tho  kingdomof  East  Anglia,  afterwards  joincil  to  Jlercia.  bboitly 
before  the  Conquest  the  earldom  of  Huntingdon  was  held  by  .Swcnd, 
who,  on  receiving  the  cnrldom  of  Northampton,  granted  it  to  bis  son 
Walthcof,  who  married  a  niece  of  William  the  Conqueror  ;  and,  on 
Walthcofs  execution  for  high  treason,  it  passed  to  a  Norman  soldier, 
Simon  do  St  Liz,  who  married  a  daughter  of  Walthcof.  On  the 
death  ot  St  Liz,  David,  afterwards  king  of  Scotland,  married  liis 
widow,  and  inherited  the  earldom  in  her  right,  but  on  account  of 
tlio  subsequent  fends  between  tho  English  and  .Scottish  nionorchs 
the  earldom  frequently  exchanged  hands  between  the  heirs  of  St 
Liz  and  the  heirs  of  David.  It  is  at  present  borno  by  a  branch  of 
tlio  Hastings  f.amily.  A  great  part  of  the  county  w.is  held  by  tho 
monks,  who  erected  two  great  abbeys  at  Ramst-y  and  at  .Sanliy  St 
Jiv<Iith,and  luioricsat  lluntingdon.St  Ives,  St  Ncols,  and  llimhing- 
brook.  Of  these  buihiings  all  that  now  remains  is  tho  richly  deco- 
rated ruined  gateway  of  the  abbey  of  Rainsiv,  and  a  dovehoiise,  n 
barn,  and  a  few  umniportant  fragments  at  St  Ives.  Iheru  were  two 
ancient  castles  at  Huntingdon  and  Kimbolton  ;  the  one  at  the  latter 
place,  now  the  scat  of  tho  Jlontngues,  dukes  of  Manchester,  was  Iho 
residence  of  Catherine  of  Aragou  after  her  divorce  from  Ileiiry  VIII. 
Another  mansion  of  interest  is  Hiucbiugbrook  House,  tho  ancient 
seat  of  the  Cromwell  family.  Among  the  old  churcbcs  may  bi-  men- 
tioned Ahvalton,  Conington,  ILartfonl,  Leighlon  liromswolil,  anij 
RamsCy,  which  contain  remains  of  lioman  architecture  ;  linckden, 
Elton,  Godnianclicstcr,  and  St  Neots,  which  contain  good  specimens 
of  tho  rerneudicular  ;  Chesterton,  Holywell,  Saw  try,  Upton,  ani.1 
Wooton,  which  aro  partly  Early  English.  The  only  cvenis  of  his- 
torical imjiortanco  connected  with  the  shire  arc  tlio  ea[>lnrc  of  the 
castle  of  iluuliiigdon  by  the  Royalists  under  CIiarIe-<  I.  in  IC4.'>, 
and  the  rout  at  St  Neots  of  one  hundred  horse  under  the  commaml 
of  the  iluko  of  Buckingham  and  the  carl  of  Hollaml  bj-  the  I'ar- 
liamcntary  soldiers,  who  took  the  earl  of  Holland  jirisouer. 

Huntingdon,  a  municipal  and  parliamentary  borough 
of  England,  capital  of  the  above  county,  is  situated  oi» 
the  left  bank  of  tho  Ouse,  and  on  three  railway  lines,  5S 
miles  north  of  London,  15  miles  north-west  of  Cambridge, 
and  19  miles  south  of  Peterborough.  It  consists  principally 
of  one  street  about  a  mile  in  length,  from  which  small 
streets  branch  off  at  various  points.  By  a  fine  bridge 
erected  in  the  13th  century  it  is  connected  with  the  muni- 
cipal borough  of  Godmanchester,  which,  consisting  princi- 
pally of  cottages,  forms  practically  one  of  its  suburbs,  anil 
is  included  in  the  parliamentary  borough  of  Huntingdon. 
In  Huntingdon  there  aro  two  old  churches — All  Saints, 
probably  dating  originally  from  the  time  of  tho  Normans, 
but  re-erected  in  the  time  of  Henry  VIII.,  and  St  Maiy'p, 
probably  occupying  the  site  of  the  old  priory,  but  rebuilt 
in  the  Gothic  style  after  the  fall  of  the  old  building  iu 
1608,  and  restored  in  1876.  The  church  of  Godmanchester, 
of  tho  date  1625,  is  also  a  fine  structure  in  tho  late  Perpen- 
dicular, with  a  tower  and  spire.  At  the  grammar  school 
of  Huntingdon,  founded  in  1200  by  David,  king  of  Scotland, 
but  pullei  down  in  1877  for  the  erection  of  a  new  building, 
Oliver  Cromwell  received  his  education.  Among  tho  other 
schools  are  Waldon's  school  for  04  boy.s,  and  a  national 
school      There  are  nlao  in  Godmanchester  a  grammar  school 
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and  a  national  scbouL  The  principal  otber  buildings  of 
Huntingdon  aro  the  county  jail,  completed  in  1827  ;  the 
Djilitia  barracks,  erected  in  1852  ;  the  town  and  county 
hospital,  erected  in  1853  ;  the  corn  exchange;  the  town- 
hall,  whose  ground  floor  is  used  for  the  courts  of  justice  ; 
and  the  rooms  of  the  literary  and  scientific  iojititutiun. 
The  house  in  which  Oliver  Cromwell  was  born  is  still 
standing.  Of  the  three  old  monastic  foundations  formerly 
belonging  to  the  town  there  aro  now  no  remains.  The 
industries  of  Huntingdon  and  Godmanchestcr  are  very 
much  alike.  They  possess  iron-fouudries,  breweries,  tile- 
works,  and  oil  and  flour  mills.  The  area  of  the  parlia- 
uentary  borough  of  Huntingdon  is  C086  acres,  the 
municipal  boroughs  of  Godmnnchester  and  Huntingdon 
occupying  4970  acres  and  1116  acres  respectively.  In 
1871  the  population  of  the  parliamentary  borough  was 
660G,  that  of  the  municipal  boroughs  of  GodmanchcsteV 
and  Huntingdon  being  respectively  23C3  and  4243. 

HuntiugJon  existed  in  the  time  of  tbe  Saxons  under  the  name  of 
Hantantun,  and  in  the  Norman  survey  it  is  mentioned  as  Hunters- 
dune.  The  castle  erected  at  it  by  Kdward  the  Elder  in  919,  and 
afterwards  enlarged  by  David,  king  of  Scotland,  was  demolished  by 
the  orders  of  Uenry  11.  In  16-15  the  town  was  plundered  by  the 
Koyalists  under  Charles  I.  The  origin  of  the  town  was  doubtless 
closely  connected  with  that  of  Godmanchestcr,  which  occupied  the 
•ite  of  the  Romau  station  Durolijions,  and  at  which  a  castle  is  said 
to  have  been  founded  by  Gormund  (hence  the  name  of  the  town, 
formerly  Gonnunchcstcr),  a  Danish  chief  in  the  reign  of  Alfred  the 
Great.  lluntingilon  was  first  incorporated  in  1206  and  God- 
manchestcr in  1605.  From  an  early  period  Huntingdon  returned 
two  members  to  parliament ;  but  the  Keform  Act  of  1867  reduced 
tho  rcprescntalioa  to  one  member. 

HUNTINGDON,  Selina,  Countess  of  (1707-1791), 
leader  of  a  sect  of  Calvinistic  methodists,  known  as  the 
Countess  of  Huntingdon's  Connexion,  was  the  daughter  of 
Washington  Shirley,  second  Earl  Ferrers.  She  was  born 
dt  Stanton  Harold,  a  mansion  near  Ashby-de-la-Zouch  in 
Leicestershire,  August  24,  1707,  and  in  her  twenty-first 
■year  was  married  to  Theophilus,  ninth  earl  of  Huntingdon. 
The  religious  influence  of  her  husband's  sisters,  and  a 
dangerous  illness  soon  after  her  marriage,  tended  to  deepen 
the  serious  impressions  which  the  young  countess  had 
experienced  from  childhood ;  aud  on  the  death  of  her 
husband  iii  174G,  coming  under  the  influence  of  the 
religious  revival  in  which  Wesley  and  Whitfield  were  at 
that  time  conspicuous,  she  resolved  to  join  these  preachers 
in  actively  furthering  their  aims.  In  1748  she  gave 
Whitfield  a  scarf  as  her  chaplain,  and  in  that  capacity  he 
frequently  preached  in  her  town  house  to  the  most  fashion- 
able audiences,  in  which  sometimes  such  men  as  Chester- 
field, AValpole,  and  Bolingbroko  wore  found.  Reducing 
her  personal  expenditure,  and  disregarding  the  sneers  of 
her  aristocratic  acquaintances.  Lady  Huntingdon  spent  her 
ample  means  in  building  chapels  in  diff"erent  parts  of 
England,  and  appointed  ministers  to  officiate  in  them, 
under  the  impression  that  as  a  peeress  she  had  a  right  to 
employ  as  many  chaplains  as  she  would.  In  1768  she  con- 
yerted  the  old  mansion  of  Trevecca,  near  Talgarth,  iu  South 
Wales,  into  a  theological  seminary  for  training  young 
ministers  for  the  Connexion ;  and  this,  which  she  made  her 
chief  residence,  she  continued  to  support  alone  till  her 
death.  Up  to  1779  Lady  Huntingdon  and  her  chaplains  con- 
tinued members  of  tho  Church  of  England,  but  in  that  year 
the  prohibition  of  her  chaplains  by  the  consistorial  court 
from  preaching  in  the  Pantheon,  a  large  building  in  London 
rented  for  the  purpose  by  tho  countess,  compelled  her  in 
o\-der  to  evade  tho  injunction  to  take  shelter  under  the 
Toleration  Act.  This  reluctant  step,  which  placed  her 
legally  among  dissenters,  had  the  effect  of  severing  from 
the  Connexion  several  eminent  and  useful  members.  Till 
her  death  in  London,  June  17,  1791,  Lady  Huntingdon 
continued  to  exercise  an  actire,  and  even  autocratic,  super- 


intendence over  her  chapels  and  chaplains,  and  maintaiued 
her  leading  position  as  well  by  her  genuine  earnest  piety 
and  force  of  character  as  by  her  high  social  station  and 
generous  liberality.  Her  chapels  and  college  were  be- 
queathed to  trustees;  and  iu  1792  the  latter  was  removed 
to  Cheshunt,  in  Hertfordshire,  where  it  has  since  flourished. 
Several  congregations  of  the  Connexion  have  become  nomi- 
nally as  well  as  virtually  Congregational  chapels ;  while, 
even  by  those  which  retain  the  original  name,  the  Congrega- 
tional polity  is  practically  adopted. 

The  Life  of  the  Countess  of  Uuntingdon  was  published  at  IxindoD, 
in  2  vols.,  iu  1844  ;  The  Coronet  and  the  Cross,  or  Memorials  of 
Selina,  Countess  of  lluntiiigdon,  by  A.  II.  Kcw,  appeared  in  1857.  ■ 

HUPFELD,  Hermann  (1796-1866),  an  eminent  Orien- 
talist and  Biblical  commentator  and  critic,  was  born 
March  31,  1796,  at  Marburg,  where  he  studied  philosophy 
and  theology  from  1813  to  1817;  in  1819  he  became  a 
teacher  in  the  gymnasium  at  Hanau,  but  in  1822  he 
resigned  that  appoittinenU  After  studying  for  some  timo 
under  Gesenius  at  Halle,  he  in  1824  "habilitated"  iu 
philosophy  at  that  university,  and  in  the  following  year 
j  he  was  appointed  professor  cxtraordinarius  of  theology  at 
Marburg.  There  he  received  the  ordinary  professorships 
of  Oriental  languages  and  of  theology  in  1827  and  1830 
respectively  ;  thirteen  years  later  he  removed  as  successor 
of  Gesenius  to  Halle.  In  1865  Le  was  accused  by  some 
theologians  of  the  Hengstenberg  school,  before  the  minister 
of  public  worship,  of  having  taught  exegesis  in  f.  sense 
inconsistent  with  the  recognized  character  of  the  Old 
Testament  as  a  divine  revelation.  From  this  charge, 
however,  he  successfully  vindicated  himself,  the  entire 
theological  faculty,  including  J.  Miiller  and  Tholuck, 
bearing  testimony  to  his  essential  orthodoxy.  He  died 
at  Halle  April  24,  1866. 

His  earliest  works  in  the  department  of  Semitic  philology 
(Exercilationes  jSthiopicee,  1825,  and  De  emcndanda  ratione  Icxico- 
ijraphiee  Semiticce,  1827)  were  followed  by  tho  first  part  (1841), 
mainly  historiral  and  critical,  of  an  Ausfuhrliche  Hehmisch* 
Grammalik,  which  he  did  not  live  to  complete,  and  by  a  "pro- 
gram "  on  the  early  history  of  Hebrew  grammar  among  the  Jews 
(De  rci  grammatica:  apud  Judaos  initiis  antiguissimisque  scrip- 
toribus,  1846).  His  principal  contribution  to  Biblical  literature,  a 
valuable  though  prosaic  exegetical  and  critical  Uelersetzvng  u. 
AuslcQung  der  Psalmen,  began  to  appear  in  1855,  and  was  completed 
in  1861  (2d  ed.  by  Riehm,  1867-1S71).  Other  writings  ore  Ucber 
Jlegriff  u.  ilcthode  der  sogcnannten  biblischen  Einleitung  (1844); 
De  primitiva  et  vera  festorum  apud  Hebrceos  ratione  (1851-1864) ; 
Die  Quellcn  der  Genesis  ton  neuem  untersucht  (1853),  in  which  lio 
dissects  that  book  into  an  original  writing,  or  "Urschrift,"  by  the 
older  Elohist,  and  the  contributions  by  the  younger  Elohist  oud  by 
tho  Jehovist  respectively,  the  work  of  the  "redactor"  having  beeu 
comparatively  trilling  ;  Die  heutige  theosophische  u.  mylhologischt 
Theolojie  u.  Schrifterkldrung  (1861) ;  and  various  contributions  to 
tho  Studicn  u.  Kritiken,  to  tho  Journal  of  the  Deutsche  Morgen- 
landische  Gesellschaft,  aud  to  the  Keue  EvangelUehe  Kirchenzeitung. 
See  I'liehm,  Hermann  Hupfeld  (1867). 

HURD,  Richard  (1720-1808),  bishop  of  Winchester, 
was  born  at  Congreve,  in  the  parish  of  Penkridge,  Stafford- 
shire, where  his  father  was  a  farmer,  on  January  13,  1720. 
Ho  received  his  early  education  at  the  grammar  school  of 
Brewood,  in  his  native  county,  aud  made  such  progress  in 
his  studies  that  in  October  1733  he  was  admitted  a  sizar 
of  Emmanuel  College,  Oxford  ;  he  did  not  begin  residence, 
however,  till  a  year  or  two  afterwards.  In  1739  he  took 
the  degree  of  B.A.,  and  in  1742  he  was  ordained  deacon, 
and  for  a  short  time  had  charge  of  the  pari-sh  of  Reymerston, 
between  Thetford  and  Norwich ;  bu^  having  in  the  same 
year  proceeded  M.A.  and  been  elected  fellow  of  his  college, 
I  lie  returned  to  Cambridge  early  in  1743.  While  residing 
there  he  was  ordained  priest  in  1744,  and  in  1748  he  pub- 
lished his  Remarks  on  a  latf  Bool;  entitled  an  inquiry  into 
the  Rejection  of  the  Christian  Miracles  hy  tfw  Heathen,  by 
William  Weston,  B.D.,  1746.  This  controversial  treatise, 
which   was   characterized  by  considemble   learning   and 
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iugcnuity,  was  followed  in  1749  by  an  edition  of  the  Ars 
Poelica  of  Horace  (Q.  Uoralii  Flarci  Epistola  ad  Pisones, 
with  ait  Enjlisk  Commentary  and  Notes),  which,  as  Gibbon 
lias  remarked,  fully  proved  the  title  of  its  author  to  "  the 
great  but  prostituted  name  of  critic,"  and  may  still  be  read 
with  interest,  less,  however,  as  an  exposition  of  the  original 
ihan  as  containing  "a  more  valuable  and  better  digested 
collection  of  criticisms  tlian  Horace  ever  wrote  or  intended 
to  write."  In  1750  Hurd  was,  through  the  recommendation 
of  his  friend  Warburton,  appointed  one  of  the  preachers  at 
Whitehall;  and  in  1751  he  published  Q.  Horatii  Flacci 
Epist.  ad  Auyu-itiim,  with  an  English  Commentary  and 
iVotes,  justly  held  by  Gibbon  to  bo  superior  in  merit  to  the 
edition  of  the  Ais  Poetica. 

In  1756  he  accepted  the  college  living  of  Thurcaston, 
Leicestershire,  in  the  studious  retirement  of  which  he  wrote 
and  published  a  volume  of  Dissertations  ("  On  the  Province 
of  the  Drama,"  "  On  Poetical  Imitation,"  and  "  On  the 
Marks  of  Imitation,"  1757),  and  another  entitled  Moral 
find  Political  Dialogues  ("  On  Sincerity  in  the  Commerce 
1)f  the  World,"  "  On  Retirement,"  "On  the  Age  of  Queen 
Elizabeth,"  and  "  On  the  Constitution  of  the  English 
■Government,"  1759).  The  latter  has  proved  the  most 
popular  of  his  writings,  and  was  chiefly  instrumental  in  pro- 
curing for  him  at  a  later  period  of  h's  life  the  royal  favour. 
In  1766  ho  was  appointed  preacher  of  Lincoln's  Inn,  and 
in  1767  he  became  archdeacon  of  Gloucester;  his  elevation 
to  the  see  of  Lichfifeld  and  Coventry  followed  in  1774,  and 
in -1776  he  was  selected  to  be  preceptor  of  the  prince  of 
Wales  and  the  duke  of  York.  In  1781  he  was  translated 
to  Worce  .er,  and  in  1783,  on  the  death  of  Dr  Cornwallis, 
he  was  pressed  to  accept  the  primacy,  but  declined  it  as 
"  0.  charge  not  suited  to  his  temper  and  talents,  and  much 
too  heavy  for  him  to  sustain,  especially  in  these  times." 
He  died  May  28,  1808. 

Besides  various  sernidas,  charges,  and  other  compositions  of  a 
more  or  less  occasional  character,  Hurd  published,  in  addition  to 
the  works  already  mentioned,  a  Disscrtaiion  on  the  Delicacy  of 
Friendship  (1755),  a  severe  attack  on  Jortiu,  by  whom  Warburton 
had  been  assailed  ;  Letters  on  Chivalry  and  Romance  (1762);  Dis- 
sertation on  the  Idea  of  Universal  Poetry  (1762)  ;  Dialogues  on 
Foreign  Travel  (1764);  and  Discourse  by  way  of  Preface  to  tlie  Quarto 
edition  of  Sisliop  Warburton's  i^orks,  containing  some  Account  of 
ilie  Life,  Writings,  and  Character  of  the  Author  {1794).  Remarks 
on  Hume's  Natu-al  History  of  Religion  (1757),  a  controversial  tract 
which  catised  considerable  irritation  to  that  philosopher,  was  the 
joint  production  of  Hurd  and  Warburton.  The  collected  works  of 
HitrJ  appeared  in  an  edition  of  8  vols.  8to,  in  1811  ;  \ih  Memoirs 
by  Kilvert,  were  published  in  1860. 

HURDWAR.     See  HarjwAb. 

HURON,  Lake.     See  St  Lawbencb. 

HURRUR.     See  Hakak. 

HUSBAND  AND  WIFE,  Law  eelating  to.  'For 
the  modes  in  which  the  relation  of  husband  and  wife 
may  be  constituted  and  dissolved,  see  Marriage  and 
Divorce.  The  present  article  wiU  deal  only  with  the  effect 
of  marriage  on  the  legal  position  of  the  spouses.  The  per- 
son chiefly  affected  is  the  wife,  who  probably  in  all  politi- 
cal systems  becomes  subject,  in  consequence  of  marriage, 
to  some  kind  of  disability.  The  most  favourable  system 
scarcely  leaves  her  as  free  as  an  unmarried  woman ;  and  the 
most  unfavourable  subjects  her  absolutely  to  the  authority 
of  her  husband.  In  modern  times  the  effect  of  miirriage 
on  property  is  perhaps  the  most  important  of  its  conse- 
quences, and  on  this  point  the  laws  of  different  states  show 
wide  diversity  of  principles. 

The  Iiistory  of  Roman  law  exhibits  a  transition  from  an 
«xtreme  theory  to  its  opposite.  The  position  of  tlie  wife 
in  the  earliest  Roman  household  was  regulated  by  the  law 
of  ilanus.  She  fell  under  the  "  hand  "  of  her  husband, — 
became  one  of  lus  family,  along  with  his  sons  and  daughters, 
natural  or  adopted,  and  his  slaves.     The  dominion  which, 


80  far  as  the  children  was  concerned,  was  known  as  thtf 
palria  potestas,  was,  with  reference  to  the  wife,  called  tlie 
manus.  Th^  subject  members  of  the  family,  whether  wife 
or  children,  had,  broadly  speaking,  no  rights  of  their  own  ; 
all  were  merged  in  the  potestas  of  the  husband  and  father. 
If  this  institution  implied  the  complete  subjection  of  the 
wife  to  the  husband,  it  also  implied  a  much  closer  bond  of 
union  between  them  than  we  find  in  the  later  Roman  law. 
The  wife  v.'as  nt  least  a  member  of  the  family,  and  on 
her  husband's  death  she  succeeded,  like  the  children,  to 
freedom  and  a  share  of  the  inheritance.  Manns,  however, 
was  not  essential  to  a  legal  marriage ;  its  restraints  were 
irksome  and  unpopular,  and  in  course  of  time  it  absolutely 
ceased  to  exist,  leaving  no  equivalent  protection  of  the 
stability  of  famUy  life.  The  later  Roman  marriage  left  the 
spouses  comparatively  independent  of  each  other.  The 
bond  was  easily  dissolved,  and  while  it  lasted  was  loose 
and  easy.  The  distance  between  the  two  modes  of  mar- 
riage may  be  estimated  by  the  fact  that,  while  under  the 
former  the  wife  was  one  of  the  husband's  immediate  heirs, 
under  the  latter  she  was  called  to  the  inheritance  only  after 
his  kith  and  kin  had  been  exhausted,  and  only  in  prefer- 
ence to  the  treasury.  It  seems  doubtful  how  far  she  had, 
during  the  continuance  of  marriage,  a  legal  right  to  en- 
force aliment  from  her  husband,  although  if  he  neglected 
her  she  had  the  unsatisfactory  remedy  of  an  easy  divorce. 
The  law  in  fact  preferred  to  leave  the  parties  to  arrange 
their  mutual  rights  and  obligations  by  private  contracts. 
Hence  the  importance  of  the  Law  of  Settlements  (Dotes). 
The  Dos  and  the  Donatio  ante  nnptias  were  settlements 
by  or  on  behalf  of  the  husband  or  wife,  during  the  continu- 
ance of  the  marriage,  and  the  law  seems  to  have  looked 
with  some  jealousy  on  gifts  made  by  one  to  the  other  in 
any  less  formal  way,  as  possibly  tainted  with  undue  influ- 
ence. During  the  marriage  the. husband  had  the  adminis- 
tration of  the  property,  and  its  destination  afterwards 
might  depend  on  the  nature  of  the  settlement  and  the  coa- 
duct  of  the  parties. 

The  nianns  of  the  Roman  law  appears  to  be  only  one 
instance  of  an  institution  common  to  all  primitive  societies,' 
and  suitable  only  to  society  in  a  primitive  state.  .On  the 
continent  of  Europe  after  many  centuries,  during  which 
local  usages  were  brought  under  the  influence  of  principles 
derived  from  the  Roman  law,  a  theory  of  marriage  became 
established,  the  leading  feature  of  which  is  the  community 
of  goods  between  husband  and  wife.  Describing  the  prin* 
ciple  as  it  prevails  in  France,  Story  {Conflict  of  Laivs, 
§  130)  says — "  This  community  or  nuptial  partnership  (in 
the  absence  of  any  special  contract)  generally  extends  to 
all  the  movable  property  of  the  husband  and  wife,  and  to 

the  fruits,  income,  and  revenue  thereof It  extends 

also  to  all  immovable  property  of  the  husband  and  wife  ac- 
quired during  the  marriage,  but  not  to  such  immovable  pro- 
pertyas  either  possessedat  the  time  of  the  marriage,  or  which 
came  to  them  afterwards  by  title  of  succession  or  by  gift 
The  property  thus  acquired  by  this  nuptial  partnership  is 
liable  to  the  debts  of  the  parties  existing  at  the  time  of  the 
marriage  ;  to  the  debts  contracted  by  the  husband  during 
the  community,  or  by  the  wife  during  the  community  with 
the  consent  of  the  husband  ;  and  to  debts  contracted  for 
the  maintenance  of  the  family.  ....  The  husband  alone 
is  entitled  to  administer  the  property  of  the  community, 
and  he  may  alien,  sell,  or  mortgage  it  without  the 
concurrence  of  the  wife."  But  he  cannot  dispose  by  will 
of  more  than  his  share  of  the  common  property,  nor  can  he 
part  with  it  gratuitously  inter  vivos.  The  community  is 
dissolved  by  death  (natural  or  civil),  divorce,  separation  of 
body,  or  separation  of  property.  On  separation  of  body  or 
of  property  the  wife  is  entitled  to  the  full  control  of  her 
movable  property,  but  cannot  alien  her  immovable  prdr 
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jierty  without  her  basband'3  consent,  or  legal  authority. 
On  the  death  of  either  party  the  property  is  divided  in 
equal  moities  between  the  survivor  and  the  heirs  of  the 
deceased. 

Law  of  England — The  English  common  law  has  as 
usual  followed  its  own  course  in  dealing  with  this  subject, 
and  in  no  department  are  its  rules  more  entirely  insular 
and  independent  The  text  writers  all  assume  two  funda- 
mental principles,  which  betwcou  them  establish  a  system 
of  rights  totally  unlike  that  wo  have  just  described. 
Husband  and  wife  are  said  to  be  one  person  in  the  eye  of 
the  law — unica  persona,  quia  caro  vtia  et  tanifuis  untts. 
Hence  a  man  cannot  grant  or  give  anything  to  his  wife, 
because  she  is  himself,  and  if  there  are  any  compacts 
between  them  before  marriage  they  are  dissolved  by  the 
union  of  persons.  Hence,  too,  the  old  rule  of  law,  now 
greatly  modifiod,  that  husband  and  wife  could  not  bo 
allowed  to  give  evidence  against  each  other,  in  any  trial, 
civil  or  criminaL  The  unity,  however,  is  one-sided  only  ; 
it  is  the  wife  who  is  merged  in  the  husband,  not  the  hus- 
band in  the  wife.  And  when  the  theory  does  not  apply, 
the  disabilities  of  "coverture"  suspend  the  active  exercise 
of  the  wife's  legal  faculties.  The  old  technical  phraseology 
describes  husband  and  wife  as  laron  and  femme;  the  rights 
of  the  husband  are  baronial  rights.  From  one  point  of 
view  the  wife  is  merged  in  the  l:usband,  from  another 
ehe  is  as  one  of  his  vassals.  A  curious  example  is  the 
immunity  of  tho  wife  in  certain  cases  from  punishment 
for  crime  committed  in  the  presence  and  on  tho  presumed 
coercion  of  tho  husband.  "So  great  a  favourite,"  says 
Blackstone,  "  is  tho  female  sex  of  the  laws  of  England." 

The  application  of  these  principles  with  reference  to  the 
property  of  the  wife,  and  her  capacity  to  contract,  may  now 
be  briefly  traced. 

Tho  freehold  property  of  the  wife  becomes  vested  in  the 
husband  and  herself  during  the  coverture,  and  he  has  the 
management  and  the  profits.  If  tho  wife  has  been  in 
actual  possession  at  any  time  during  tho  marriage  of  an 
estate  of  inheritance,  and  if  there  has  been  a  child  of  tho 
marriage  capable  of  inheriting,  then  the  husband  becomes 
entitled  on  his  wife's  death  to  hold  the  estate  for  his  own 
life  as  tenant  by  the  curtesy  of  England  (curialitas).^ 
Beyond  this,  however,  tho  husband's  rights  do  not  extend, 
and  the  wife's  heir  at  last  succeeds  to  the  inheritance.  The 
wife  cannot  part  with  her  real  estate  without  the  concur- 
rence of  the  husband  ;  and  even  so  she  must  be  examined 
apart  from  her  husband,  to  ascertain  whether  she  freely  and 
voluntarily  consents  to  the  deed. 

■\Vith  regard  to  personal  property,  it  passes  absolutely 
at  common  law  to  the  husband.  Specific  things  in  the 
possession  of  the  wife  {choses  in  possession)  become  the 
property  of  the  husband  at  once  ;  things  not  in  possession, 
but  due  and  recoverable  from  others  (clioses  in  action),  may 
be  recovered  by  the  husband.  A  chose  in  action  not  re- 
duced into  actual  possession,  when  the  marriage  is 
dissolved  by  death,  reverts  to  the  wife  if  she  is  the  survivor; 
if  the  husband  survives,  ho  can  obtain  possession  by  taking 
out  letters  of  administration.  A  chose  in  action  is  to  be 
distinguished  from  a  specific  thing  which,  although  tho  pro- 
perty of  the  wife,  is  for  the  time  being  in  the  hands  of 
another.  In  the  latter  case  the  property  is  in  the  wife,  and 
passes  at  once  to  tho  husband  ;  in  the  former  the  wife  has 
a  mere  JIM  i)i  personam,  ■vhich  the  husbaud  may  enforce  if 
he  chooses,  but  which  is  stiU  capable  of  reverting  to  the  wife 
if  the  husband  dies  without  enforcing  it. 

The  chattels  real  of  the  wife  (i.e.,  personal  property, 
dependent  on,  and  partaking  of,  the  nature  of  reality,  such  as 

*  Curtesy  or  conrte^y  has  been  explained  by  lepal  writere  a3 
"arUing  bf /aivur  of  tl.a  law  of  Eugland."  Tlie  word  has  DotUing 
t0  do  vitli  courtesy  in  the  sense  of  compUisonca. 
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leaseholds)  pass  to  tho  husband,  subject  to  the  wife's  right 
of  survivorship,  unless  barred  by  tlie  husband  by  some  act 
done  during  his  life.  A  disposition  by  will  does  not  b.nr 
the  wife's  interest ;  but  any  disposition  inter  vivos  by  the 
husband  will  be  valid  and  effective. 

The  courts  of  equity,  however,  greatly  modified  the  rules 
of  the  common  law  by  the  introduction  of  the  wife's 
separate  estate,  i.e.,  property  settled  to  the  wife  for  her 
separate  use,  independently  of  her  husband.  The  principle 
Bcems  to  hive  been  originally  admitted  in  a  case  of  actual 
separation,  when  a  fund  was  given  for  the  maintenance  of 
the  wife  while  living  apart  from  her  husband.  And  tho 
conditions  under  which  separate  estate  may  be  enjoyed 
have  taken  the  court  of  chancery  many  generations  to 
develop.  No  particular  form  of  words  is  necessary  to 
Create  a  separate  estate,  and  the  intervention  of  trustees, 
though  common,  is  not  necessary.  A  clear  intention  to  de- 
prive the  husband  of  his  common  law  rights  will  be  suffi- 
cient to  do  so.  In  such  a  case  a  married  woman  is  entitled 
to  deal  with  her  property  as  if  she  was  unmarried,  although 
tlie  earlier  decisions  were  in  favour,  of  requiring  her 
binding  engagements  to  be  in  writing  or  under  seal.  But 
it  is  now  held  that  any  engagements,  clearly  made  with 
reference  to  the  separate  estate,  will  bind  that  estate, 
exactly  as  if  the  woman  had  been  afemme  sole.  Connected 
with  the  doctrine  of  separate  use  is  the  equitable  contriv- 
ance of  restraint  on  anticipation,  whereby  property  may  be 
BO  settled  to  tho  separate  use  of  a  married  woman  that 
she  cannot,  during  coverture,  alienate  it  or  anticipate  the 
income.  No  such  restraint  is  recognized  in  the  case  of  a 
man  or  of  afemme  sole,  and  it  depends  entirely  on  the  separate 
estate  ;  and  the  separate  estate  has  its  existence  only  during 
coverture,  so  that  a  woman  to  whom  such  an  estate  is 
given  may  dispose  of  it  so  long  as  she  is  unmarried,  but 
becomes  bound  by  the  restraint  as  soon  as  she  is  married. 
In  yet  another  way  the  court  of  chancery  interfered  to 
protect  the  interests  of  married  women.  When  a  husband 
sought  tho  aid  of  that  court  to  get  possession  of  his  wife's 
choses  in  action,  lie  was  required  to  make  a  provision 
for  her  and  her  children  out  of  tho  fund  sought  to  be  re- 
covered. This  is  called  the  wife's  eijiiity  to  a  settlement, 
and  is  said  1»  be  based  on  the  original  maxim  of  chancery 
jurisprudence,  that  "  he  who  seeks  equity  must  do  equity." 
Two  other  property  interests  of  minor  importance  are 
recognized.  The  wife's  pin-money  is  a  yearly  allowance 
settled  on  her  before  marriage  for  the  purchase  of  clothes  and 
ornaments  suitable  to  her  husband's  station,  but  it  is  not 
an  absolute  gift  to  tho  separate  use  of  the  wife;  and  a 
wife  surviving  her  husband  cannot  claim  for  more  than  one 
year's  arrears  of  pin-money.  Paraphernalia  are  jewels  and 
other  ornaments  given  to  the  wife  for  the  purpose  of  being 
worn  by  her,  but  not  as  her  separate  property.  The  hus- 
band may  dispose  of  them  by  act  inter  vivos  but  not  by 
will,  unless  the  will  confers  other  benefits  on  the  wife,  in 
which  case  she  must  elect  between  tho  will  and  the  para- 
phernalia. 

The  corresponding  interest  of  the  wife  in  the  property 
of  tho  husband  is  much  more  meagre  and  illusory.  Besides 
a  general  right  to  maintenance  at  her  husband's  expense, 
she  has  at  common  law  a  right  to  dower  in  her  husband's 
lands,  and  to  a  pars  rationalilis  (third)  of  his  personal 
estate,  if  ho  dies  intestate.  The  former,  which  originally 
was  a  solid  provision  for  widows,  has  by  the  ingenuity  of 
conveyancers,  as  well  as  by  positive  enactment,  been  reduced 
to  very  slender  dimensions.  It  may  be  destroyed  by  a 
mere  declaration  to  that  effect  on  the  part  of  the  husband 
as  well  as  by  his  conveyance  of  the  land  or  by  his  wilL 

The  common  practice  of  regulating  tho  rights  of  husband, 
wife,  and  children  by  marriage  settlements  obviates  the 
hardships  of  the  common  law — at  least  for  the  women  of 
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the  wealthier  classes.  The  legislature  by  the  Married 
Women's  Property  Acts  of  1870  and  187-t  has  introduced 
changes,  the  benefit  of  which  will  probably  be  most  keenly 
felt  among  the  poor.  The  chief  provisions  are  shortly 
these  : — (1)  the  earnings  of  a  married  woman  in  an  occu- 
pation carried  on  by  her  apart  from  her  husband  are  to  be 
held  as  property  settled  to  her  separate  use,  independent 
of  her  husband,  and  her  investments  of  such  earnings  are 
similarly  protected ;  (2)  when  a  woman,  married  after  the 
passing  of  the  Act,  becomes  entitled  during  marriage  to 
personal  property  as  nest  of  kin,  or  to  any  sum  not  exceed- 
ing £200  under  a  dead  or  will,  such  property  shall  belong 
to  her  for  her  separate  use ;  where  real  property  descends 
to  her  as  heiress  of  an  intestate,  the  rents  and  profits  thereof 
shall  belong  to  her  for  her  separate  use ;  (3)  in  respect  of 
property  thus  declared  to  be  her  "  separate  estate,"  she  may 
sue  in  her  own  name ;  on  the  other  hand,  her  husband  is  not 
liable  for  .debts  contracted  by  her  before  marriage,  except  to 
the  extent  to  which  he  has  received  property  in  her  right. 
Married  women  having  separate  estates  are  made  liable  for 
the  maintenance  of  tieir  husbands  who  may  become  charge- 
able to  any  union  or  parish,  and  of  their  children. 

A  married  woman  cannot  make  any  contract  binding  on 
herself  except  as  to  separate  estate.  She  can  only  bind 
her  husband  as  his  agent,  but  from  the  relation  of  the 
parties  the  fact  of  agency  is  easily  implied.  The  strong- 
est case  is  that  of  a  wife  whose  husband  unjustifiably 
refuses  to  maintain  her ;  in  that  case  she  is  his  agent,  in 
the  sense  that  he  is  bound  by  her  contracts  for  necessaries 
supplied  to  her.  By  the  Act  of  1870  she  can  insure  her 
own  or  her  husband's  life  for  her  separate  use. 

Zata  of  Scotland. — The  law  of  Scotland  on  this  head  differs  less 
(Ironi  English  law  than  the  use  of  a  very  different  terminology  woald 
lead  US  to  suppose.  The  phrase  communio  lonorum  has  been 
employed  to  express  the  interest  which  the  spouses  have  in  the 
movable  property  of.  both,  but  its  use  has  been  severely  censured 
by  a  high  authority  as  essentially  inaccurate  and  misleadiDg.  Mr 
Patrick  Fraser,  in  his  elaborate  and  valuable  treatise  on  Huslaiid 
and  Wife,  contends  that  there  is  no  real  community  of  goods,  and 
no  partnership  or  societas  between  the  spouses,  fhe  wife's  mov- 
able property,  with  certain  exceptions,  and  subject  to  special  agree- 
ments, becomes  as  absolutely  the  property  of  the  husband  as  it  does 
in  English  law.  The  notion  of  a  cmnmunio  is,  however,  favoured  by 
the  peculiar  rights  of  the  wife  and  children  on  the  dissolution  of 
the  marriage.  Previous  to  the  Act  18  &  19  Vict,  (l  23  the  law 
stood  as  follows.  The  fund  formed  by  the  movable  property  of 
both  spouses  may  be  dealt  with  by  the  husband  as  he  pleases  dur- 
ing life  ;  it  is  increased  by  his  acquisitions  and  diminished  by  his 
debts.  The  respective  shares  contributed  by  husband  and  wife 
return  on  the  dissolution  of  the  marriage  to  them  or  their  representa- 
tives if  the  marriage  be  dissolved  within  a  year  and  a  day,  and  with- 
out a  living  child.  Otherwise  the  division  is  into  two  or  three 
shares,  according  as  children  are  existiog  or  not  at  the  dissolution  of 
the  marriage.  On  the  death  of  the  husband,  his  children  take  one- 
third  (Leqitim,  q.v.),  the  widow  one-third  (jus  relictcB),  and  the 
remaining-one-third  (the  dead's  part)  goes  according  to  his  will  or 
to  his  next  of  kin.  If  there  be  no  children,  the/«s  relictw  and  the 
dead's  part  are  each  one-half.  If  the  wife  die  before  the  husband, 
her  representatives,  whether  children  or  not,  are  creditors  for  the 
pake  of  her  share.  The  statute  above-mentioned,  however,  enacts 
;hat  "  where  a  wife  shall  predecease  her  husband,  the  next  of  kin, 
iiecntors,  or  other  representatives  of  such  wife,  whether  testate  or 
ntestate,  shall  have  no  right  to  any  share  of  the  goods  in  com- 
munion ;  nor  shall  any  legacy  or  bequest,  or  testamentary  disposition 
thereof  by  such  wife,  affect  or  attach  to  the  said  goods  or  any  portion 
thereof."  It  also  abolishes  the  rule  by  which  the  shares  revert  if 
the  marriage  does  not  subsist  for  a  year  and  a  day.  Two  later  Acts 
ipply  to  Scotland  the  principles  of  the  English  Married  Women's  Pro- 
perty Acts.  These  are  the  Act  40  &  41  Vict.  c.  29,  which  protects  the 
;artiing3,  &c. ,  of  wives,  and  limits  the  husband's  liability  (or  antenup- 
Ual  de1)ts  of  the  wife,  and  the  Act  43  &  44  Vict,  c  26,  which  enables 
I  woman  to  contract  for  a  policy  of  assurance  for  her  ceparate  nae. 
^  A  wife's  heritable  property  does  not  pass  to  the  husband  on 


marriage,  but  he  acquires  a  right  to  the  admii.istraticn  and  profits. 
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I  courtesy,  as  in  English  law,  is  also  recognized.  On  the  other 
hand,  aw  idow  has  a  teres  or  liferent  of  a  third  part  of  the  husband's 
nei-itable  estate,  unless  she  has  accepted  a  conventional  provision. 

Amerxmn  Law.— In  the  American  States,  the  revolt  against  the 
eommon  law  theory  of  husband  and  wife  has  been  carried  further 


than  in  England,  and  legislation  tends  in  the  direction  of  abso1ut« 
equality  between  the  sexes,  "^\^lat  are  familiarly  known  as  the 
Marriea  Women's  Acts,"  says  a  recent  writer,  **the  product  of 
American  legislation  during  the  last  quarter  of  a  century,  aim  to 
secure  to  the  wife  the  independent  control  of  her  own  property,  and 
the  right  to  contract,  sue,  and  be  sued  without  her  husband,  under 
reasonable  conditions "  (Schonler'a  Law  of  Domestic  Relations). 
Each  State  has,  however,  .taken  its  own  way  and  selected  its  own 
time  for  introducing  modifications  of  the  existing  law,  so  that  the 
legislation  on  this  subject  is  now  exceedingly  complicated  and  diffi- 
cult. Schonlcr  (op.  cit.,  p.  212)  gives  an  account  of  the  general 
result  in  the  different  States,  from  which  the  following  is  condensed  : 
— In  Maine,  a  litieral  right  in  married  women  of  holding  property 
independently  of  husband's  control,  which  the  wife  may,  however, 
relax  by  written  instrument  authorizing  her  husband  to  manage  it ; 
in  New  Hampshire,  the  right  to  hold  from  strangers,  and  from  her 
husband  (not  in  fraud  of  creditors),  and  to  keep  earnings  when 
deserted  ;  in  Vermont,  similar  result  effected  by  the  Chancery  Courts 
without  special  legislation  ;  in  Massachusetts,  a  liberal  right  to 
acquire  separate  property  ;  in  Rhode  Island,  property  exempt  from 
husband's  debts,  but  his  control  recognized  ;  in  Connecticut,  some- 
what limited  recognition  of  separate  estate  ;  in  New  York,  the  most 
liberal  provisions  as  to  property  held  before  or  acquired  after  marriage 
— a  complete  emancipation  from  marital  dominion  ;  a  similar  policy 
in  the  laws  of  New  Jersey,  Pennsylvania,  and  Maryland,  effected  is 
the  last  ease  by  the  courts  rather  than  by  statute  ;  in  Ohio,  geueral 
exemption  of  wife's  estate  from  her  husband's  delfts  ;  in  Indiana,  a 

f)eculiar  policy,  on  the  community  system,  wife's  powers  of  transfer 
imited  ;  Illinois,  Wisconsin,  Minnesota,  and  Kansas  follow  closely 
the  legislation  of  Massachusetts ;  in  Iowa,  limited  recognition  of  wife  s 
estate;  inCalifomia,  community  of  goods  recognizedalter  the  Spanish 
system,  formerly  prevalent  there, — so  in  Nevada  ;  in  Oregon,  wife's 
property  exempt  from  husband's  debts  ;  in  Nebraska,  liberal  tights 
recognized  in  married  women  ;  in  Missouri,  wife's  property  in^laad 
more  particularly  exempt  from  husband's  debts  ;  in  Kentucky, 
peculiar  restraint  on  husband's  marital  rights  ;  in  Tennessee^  wife's 
property  protected,  but  her  right  to  control  not  recognized  ;  in 
Arkansas  a  liberal  policy  prevails.  The  Southern  States  have  been 
later  in  taking  up  this  movement,  but  it  is  considered  likely  that  they 
will  follow  the  rest.  The  peculiar  system  of  Homestead  Laws  iu 
the  Southern  and  Western  States  (described  in  article  Homestead) 
constitutes  an  inalienable  provision  for  the  wife  and  family  of  thff 
householder.  (E.  R.) 

HUSCH,  HusHi,  or  Husi,  chief  town  of  the  Roumanian 
province  of  Falciu,  Moldavia,  is  situated  on  the  right  bank 
of  the  Pruth,  about  40  miles  south-east  of  Jassy.  It  is 
the  seat  of  the  district  courts  of  justice,  and  of  a  bishop  of 
the  Greek  Church.  It  possesses  a  cathedral  and  a  normal 
school,  and  carries  on  an  active  trade  in  tobacco.  The 
population  in  1870  was  estimated  at  18,000.  At  Huscb 
was  signed  in  1711  the  treaty  of  the  Pruth,  between  Russia 
and  Turkey,  which  freed  the  army  of  Peter  the  Great  from 
a  position  of  great  danger. 

HUSHIAEPUR,  a  British  district  in  the  lieutenant- 
governorship  of  the  Punjab,  India,  lying  between  30°  68' 
and  32'  5'  N.  lat.  and  between  75°  31'  and  76°  41'  15" 
E.  long.  It  forms  the  central  district  of  the  Jalandhar 
division,  and  is  bounded  N.E.  by  the  district  of  Kingra 
and  the  native  state  of  Nilagarh,  N.  and  N.W.  by  the  river 
Bias,  S.W.  by  Jalandhar,  and  S.  by  the  river  Satlaj  (Sutlej) 
and  Ambila  (Umballa)  district. 

The  district  of  Hushi4rpur  falls  into  two  nearly  equal 
portions  of  hill  and  plain  country.  Its  eastern  face  con- 
sists of  the  westward  slope  of  the  Kingra  Mountains; 
parallel  with  that  ridge,  a  lino  of  lower  heights  traverses 
the  district  from  south  to  north,  while  between  the  two 
chains  stretches  a  valley  of  uneven  width,  known  as  the 
Jasw^n  Diin.  Its  upper  portion  is  crossed  by  the  SoAn 
torrent,  while  the  Sutlej  sweeps  into  its  lower  end  by  a 
break  in  the  hills,  and  flows  in  a  southerly  direction  till  it 
turns  the  flank  of  the  central  range,  and  debouches  west- 
wards upon  the  plains.  This  western  plain  consists  of 
alluvial  formation,  with  a  general  westerly  slope  owing  to 
the  deposit  of  silt  from  the  mountain  torrents  in  the  sub- 
montane tract  The  Bias  has  a  fringe  of  lowland,  open  to 
moderate  but  not  excessive  inundations,  and  considered 
very  fertile.  A  considerable  area  is  covered  by  Government 
woodlands,  under  the  care  of  the  forest  department 
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The  census  of  18C3  was  UVen  orcr  an  aica  of  20S0  squaro  miles, 
tnU  showed  a  total  population  of  038,890  (males,  604,393  ;  females, 
434  497).  Of  these,  the  Hindus  numbered  415,471;  Jlahometins, 
317',967;  Sikhs,  79,417;  and  "others,"  120,035.  The  district 
contained  nine  municipalities  in  1875-70,  iinmely,— Hushiarpur 
(ace  bolow),  UrmarTanJa (13,970),  Mukeriin(5116),  Daauya  (8677), 
Anandpur(6405),  Hariiui  (7802),  Garhdiw.'ila  (3874),  Una  (4908), 
and  Jli;mi  (.Meoanec)  (79 12).  The  total  imperial  revenue  in  1872-73 
was  i;i48,708;  tho  local  loveuue  for  expenditure  on  works  of 
public  utility,  £14,856.  Fifteen  civil  and  revenue  judges  exercised 
jurisdiction  in  tho  district  There  were  321  echoob,  with  TOCO 
pupils,  receiving  £2291  from  the  public  funds. 

The  cultivated  area  in  1863  amounted  to  751,707  acres,  out  of  an 
assessed  toUl  of  1,335,245.  Rico  is  largely  grown,  owing  to  the 
abundanco  of  marshy  Hats  along  tho  banks  of  tho  Bias.  The  other 
products  arc  wheat,  barley,  gram,  tobacco,  ^odr,  maize,  mcth,  mash, 
cotton,  and  sugar-cane.  The  state  of  agricultural  knowledge  is  very 
backward,  and  implements  are  of  tho  simplest  description.  Only 
17,836  acres  are  under  irrigation,  chielly  from  an  old  canal  in  the 
northern  corner.  The  trade  of  Hushidrpur  is  confined  to  its  raw 
material,  including  grain,  sugar,  hemp,  safllower,  fibres,  tobacco, 
indigo,  and  cotton ;  of  these,  sugar  forms  by  far  tho  most  important 
commercial  item.  The  manufactures  arc  of  no  impoi-tance.  Several 
religious  fairs  are  held,  at  Anandpur,  JIukeriin,  and  Aehintpurni, 
all  of  which  attract  an  enormous  concourse  of  people.  The  Jalandhar 
and  KAngra  road  forms  the  chief  route  ;  and  good  roads  connect 
Hushiirpur  and  other  centres  with  tho  neighbouring  towns.  The 
district,  owing  to  its  proximity  to  tho  hills,  possesses  a  comparatively 
cool  and  humid  climate.  JIalarious  fever,  cholera,  and  bowel  com- 
plaints are  the  prevailing  illnesses.  Tho  annual  rainfall  in  1871-72 
waa  32'6  inches.     There  ore  five  charitable  dispensaries. 

The  country  around  Hushidrpur  formed  part  o(  the 
Katoch  kingdom  of  Jalandhar.  The  state  was  eventually 
broken  up,  and  tho  present  district  was  divided  between 
the  rAjis  of  Ditdrpur  and  Jaswdn.  They  retained  undis- 
turbed possession  of  their  territories  until  1759,  when  the 
rising  Sikh  chieftains  commenced  a  series  of  encroachments 
upon  the  hill  tracts.  In  1815  tho  aggressive  mahardj,d, 
Ranjft  Sinh,  forced  the  ruler  of  Jaswdn  to  resign  his  terri- 
tories in  exchange  for  an  estate  on  feudal  tenure ;  three 
years  later  the  rdjdof  Ditdrpur  met  with  similar  treatment. 
By  the  close  of  the  year  1818  tho  whole  country  from  the 
Sutlej  to  tho  Bias  had  come  under  the  Gkivernment  of 
Lahore,  and  after  the  first  Sikh  war  in  1846  passed  into 
the  hands  of  tho  English  Government.  The  deposed  rdjds 
of  Ditdrpur  and  Jaswdn  rocoived  cash  pensions  from  tho 
new  rulers,  but  expressed  bitter  disappointment  at  not 
being  restored  to  their  former  sovereign  position.  Accord- 
ingly the  outbreak  of  tho  Jlooltan  war,  and  the  revolt  of 
Cliattar  Sinh  in  1848,  found  the  disaffected  chieftains  ready 
(or  rebellion.  They  organized  a  revolt,  but  tho  two  rdjds 
aud  the  other  ringleaders  were  captured,  and  their  estates 
conGscatod. 

HusHi.^RPUR,  municipal  town  aud  administrative  head- 
quarters of  the  above  district,  is  situated  on  the  bank  of  a 
broad  sandy  torrent.  Tho  population  in  1868  numbered 
13,022,  comprising  6350  Hindus,  6002  Mahometans,  119 
Sikhs,  62  Christians,  and  489  "others,"  Tho  town  waa 
founded,  according  to  tradition,  about  the  early  part  of  the 
14th  century.  In  1809  it  was  occupied  by  Ilanjit  Sinh. 
The  mahdrdjA  and  his  successors  maintained  a  considerable 
cantonment  one  mile  south-east  of  tho  town,  and  the  British 
Government  kept  it  up  for  several  years  after  the  annexa- 
tion. Floods  often  cause  much  damage,  to  guard  against 
which  an  embankment  was  raised  in  1852.  The  civil 
tttttion  contains  tho  district  court-houso  and  treasury, 
sessions-house,  taksil  and  police  offices,  dispensary,  staging 
bungalow,  and  lardi.  Both  station  and  town  are  plenti- 
fnlly  wooded,  and  enjoy  a  good  sanitary  reputation.  There 
is  a  trade  in  grain,  sugar,  and  tobacco. 

HUSKISSON,  WiLLi.\M  (1770-1830),  statesman  and 
Gbancier,  was  descended  from  an  old  Staffordshire  family 
of  moderate  fortune,  and  was  born  at  Birch  Moreton,  Wor- 
cestershire, March  II,  1770.  Having  been  placed  in  his 
fourteenth  year  under  the  charge  of  his  uncle  Dr  Gem, 
physician  to  tho  English  embassy  at  Paris,  ho  passed  his 


early  years  amidst  a  political  icrmcntation  which  led  him 
to  take  a  deep  and  absorbing  interest  in  politics.  Brt 
though  ho  approved  of  tho  French  Revolution,  Lis  symix.- 
thies  were  with  tho  more  moderate  pnrty,  and  he  became 
a  member  of  the  "  club  of  1789,"  instituted  to  support  *hc 
new  form  of  constitutional  monarchy  in  opposition  to  the 
anarchical  attempts  of  the  Jacobins.  Even  at  this  early 
period  he  displayed  his  mastery  of  tho  principles  of  finance 
by  a  Discours  delivered  in  August  1790  before  this 
society,  in  regard  to  the  issue  of  assignats  by  the  Govern- 
ment. The  Discours  gained  him  considerable  reputation, 
but  as  it  failed  in  its  purpose  ho  withdrew  from  tho  society. 
In  January  1793  he  was  appointed  by  Mr  Dundas  to  an 
office  created  with  a  view  to  direct  the  e.xecution  of  tho 
Aliens  Act ;  and  in  the  discharge  of  his  delicate  duties  he 
manifested  such  ability  that  in  1795  he  was  appointed 
under  secretary  in  the  colonial  department.  In  the  follow- 
ing year  ho  entered  parliament  as  member  for  Jlorpeth,  but 
for  a  considerable  period  ho  took  scarcely  any  part  in  the 
debates.  On  tho  retirement  of  Pitt  in  1801  he  resigned 
office,  and  after  contesting  Dover  unsuccessfully  he  with- 
drew for  a  time  into  private  life.  Having  in  1804  been 
chosen  to  represent  Liskeard,  he  was  on  the  restoration  of 
the  Pitt  ministry  appointed  secretary  of  the  treasury,  hold- 
ing office  till  tho  dissolution  of  the  ministry  after  tho  death 
of  Pitt  in  January  1806.  After  being  elected  for  Harwich 
in  1807,  he  accepted  the  same  office  under  the  duke  of 
Portland,  but  he  withdrew  from  the  ministry  along  with 
Canning  in  1809.  In  tho  following  year  ho  published  a 
pamphlet  on  tho  currency  system,  which  confirmed  his 
reputation  as  the  ablest  financier  of  his  time ;  but  his  free- 
trade  principles  did  not  accord  with  those  of  his  party. 
When  in  1814  ho  re-entered  the  public  service,  it  was 
only  as  chief  commissioner  of  woods  and  forests,  but  his 
influence  was  from  this  time  very  great  in  the  commer- 
cial and  financial  legislation  of  tho  country.  Ho  took  a 
prominent  part  in  the  corn-law  debates  of  1814  and  1815  ; 
and  in  1819  ho  presented  a  memorandum  to  Lord  Liverpool 
advocating  a  largo  reduction  in  the  unfunded  debt,  and 
explaining  a  method  for  tho  resumption  of  cash  payments, 
which  was  embodied  in  the  Act  passed  the  same  j'car. 
In  the  following  year  he  waa  named  a  member  of  tho 
committee  appointed  to  inquire  into  the  causes  of  tho 
agricultural  distress  then  prevailing  in  tho  country,  and 
the  proposed  relaxation  of  tho  corn  laws  embodied  in  the 
report  was  understood  to  have  been  chiefly  duo  to  his 
strenuous  advocacy.  In  1823  ho  was  appointed  president 
of  the  board  of  trado  and  treasurer  of  the  navy,  and  shortly 
afterwards  he  received  a  seat  in  the  cabinet.  In  the  samo 
year  he  was  returned  for  Liverpool,  having  from  1812  re- 
presented Chichester.  Among  tho  more  important  legis- 
lative changes  with  which  he  was  principally  contacted 
were  a  reform  of  the  Navigation  Acts,  admitting  other 
nations  to  a  full  equality  and  reciprocity  of  shipping  duties  ; 
tho  repeal  of  the  labour  laws ;  the  introduction  of  a  new 
sinking  fund  ;  the  reduction  of  the  duties  on  manufactures 
and  on  tho  importation  of  foreign  goods,  and  the  repeal  of 
the  quarantine  duties.  In  accordance  with  his  suggestion 
Canning  in  1827  introduced  a  measure  on  tlie  corn  laws 
proposing  the  adoption  of  a  sliding  scalo  to  regulate  tho 
amount  of  duty.  The  bill  passed  tho  House  of  Comiiiun.s 
but  a  misapprehension  between  Huskisson  and  the  duke  of 
Wellington  led  to  the  duke  proposing  an  amendment,  tho 
success  of  which  caused  the  abandonment  of  the  mca.surn 
by  tho  Government.  After  tho  death  of  Canning  in  tho 
same  year  Huskisson  accepted  the  secretarj-ship  of  tlis 
colonies  under  Lord  Goderich,  an  office  which  ho  continued 
to  hold  in  the  new  cabinet  formed  by  the  duke  of  Wellington 
in  the  following  year.  From  the  beginning  tho  cabinet  waa 
rent  by  internal  disputes,  and,  after  succeeding  wiih  great 
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difficulty  ia  inducLng  tho  cabinet  to  agrco  to  a  compro 
raise  on  the  corn  laws,  Huskisson  finally  resigned  office 
in  May  1820  on  account  of  a  ditference  with  liis  col- 
leagues in  regard  to  the  disfranehisement  of  East  Retford. 
On  the  15th  September  of  the  following  year  he  was 
accidentally  killed  by  a  locomotive  engine  while  present  at 
the  opening  of  the  Liverpool  and  Manchester  Railway. 

HUSS,  John  (1369-1415),  the-Bohemian  reformer  and 
martyr,  was  born  at  Hussinecz,i  ^  market  village  at  the  foot 
of  the  Bohmerwald,  and  not  far  from  the  Bavarian  frontier, 
most  probably  in  1369,  and,  according  to  some  accounts,  on 
July  6.  His  parents  appear  to  have  been  well-to-do  Czechs 
of  the  peasant  class.  Of  his  early  life  nothing  is  recorded 
except  that,  notwithstanding  the  early  loss  of  his  father, 
he  obtained  a  good  elementary  education,  first  at  Hussinecz, 
and  afterwards  at  the  neighbouring  town  of  Prachaticz. 
.At,  or  only  a  very  little  beyond,  the  usual  age  he  entered 
the  recently  (1348)  founded  university  of  Prague,  where 
he  became  bachelor  of  arts  in  1393,  bachelor  of  theology  in 
1394,  and  master  of  arts  in  1396.  In  1398  ha  was  chosen 
by  the  Bohemian  "nation"  of  the  university  to  an 
•examinership  for  the  bachelor's  degree ;  in  the  same  year 
he  began  to  lecture  also,  and  there  is  reason  to  believe  that 
the  philosophical  writings  of  VVickliffe,  with  which  he  had 
been  for  some  years  acquainted,  were  his  test-books.  In 
'October  1401  he  was  made  dean  of  the  philosophical  faculty, 
and  for  the  half-yearly  period  from  October  1402  to  April 
1 403  he  held  the  office  of  rector  of  the  university,  In  1402 
also  he  was  made  rector  or  curate  (capellarius)  of  the 
Bethlehem  Chapel,  which  had  in  1391  been  erected  and 
endowed  by  some  zealous  citizens  of  Prague  for  the  purpose 
of  providing  good  popular  preaohing  in  the  Bohemian 
tongue.  This  appointment,  which,  so  far  as  the  aims  of 
the  pious  founders  were  concerned,  proved  a  singularly  suc- 
cessful one,  had  a  deep  influence  on  the  already  vigorous 
religious  life  of  Huss  himself;  and  one  of  the  effects  of  the 
earnest  and  independent  study  of  Scripture  into  which  it 
soon  led  him  was  a  profound  conviction  of  the  great  value 
not  only  of  the  philosophical  but  also  of  the  theological 
writings  of  VVickliffe. 

This  newly-formed  sympathy  with  the  English  reformer 
did  not,  however,  in  the  first  instance  at  least,  involve  Huss 
in  any  conscious  opposition  to  the  established  doctrines  of 
Catholicism,  or  in  any  direct  conflict  with  the  authorities 
of  the  church;  and  for  several  years  he  continued  to  act 
in  full  accord  with  his  archbishop  (Sbynjek,  or  Sbynko,  of 
Hasenburg).  Thus  in  1405  he,  along  with  other  two  masters, 
was  commissioned  to  examine  into  certain  reputed  miracles 
at  Wilsnack,  near  Wittenberg,  which  had  caused  that  church 
to  be  made  a  resort  of  pilgrims  from  all  parts  of  Europe.  The 
result  of  their  report  was  that  all  pilgrimage  thither  from 
the  province  of  Bohemia  was  prohibited  by  the  archbishop 
on  pain  of  excommunication,  while  Huss,  with  the  full 
sanction  of  his  superior,  gave  to  the  world  his  first  published 
writing,  entitled  De  Omni  Sanguine  Chrisii  Glorificato,  in 
which  ha  declaimed  in  no  measured  terms  against  forged 
miracles  and  ecclesiastical  greed,  urging  Christians  at  the 
same  time  to  desist  from  looking  for  sensible  signs  of  Christ's 
presence,  but  rather  to  seek  Him  in  His  enduring  word. 
More  than  once  also  Huss,  along  with  his  friend  Stanislaus 
of  Znaim,  was  appointed  to  be  synod  preacher,  and  in  this 
capacity  he  delivered  at  the  provincial  councils  of  Bohemia 
many  faithful  admonitions.  As  early  as  May  28,  1403,  it 
is  true,  there  had  been  held  a  university  disputation  about 
the  new  doctrines  of  Wickliffe,  which  had  resulted  in  the 
condemnation  of  certain  propositions  presumed  to  be  his ; 

I  •  From  wliicli  tlie  name  Huss,  or  more  properly  Hus,  an  abbrevia- 
tion'adopted  by  himseir  about  13DC,  is  derived.  Prior  to  tliat  date 
he  was  invariably  knowTi  as  Joliann  Hussynecz,  Hussinecz.  Hussenicz, 
or  De  Hussynecz. 


five  years  later  (May  20,  1408^  this  decision  had  been 
refined  into  a  declaration  that  these,  furty-five  in  number, 
were  not  to  be  taught  in  any  heretical,  erroneous,  or  ofi'ensive 
sense.  But  it  was  only  slowly  that  the  growing  sympathy 
of  Huss  with  Wickliffe  unfavourably  affected  his  relations 
with  his  colleagues  in  the  priesthood.  In  1408,  however, 
the  clergy  of  the  city  and  archicpiscopal  diocese  of  Prague 
laid  before  the  archbishop  a  formal  complaint  againtt  Huss, 
arising  out  of  strung  expressions  with  regard  to  clerical 
abuses  of  which  he  had  made  use  in  his  public  discourses  ; 
and  the  result  was  that,  having  first  been  deprived  of  his 
appointment  as  synodal  preacher,  he  was,  after  a  Tain 
attempt  to  defend  himself  in  writing,  publicly  forbidden 
the  exercise  of  any  priestly  function  throughout  the  diocese. 
Simultaneously  with  these  proceedings  in  Bohemia,  inter- 
national negotiations  had  been  going  on  which  had  for  their 
object  the  removal  of  the  long-continued  papal  schism,  and 
it  had  in  the  interval  become  apparent  that  a  satisfactory 
solution  of  the  difficulties  involved  could  only  be  secured 
if,  as  seemed  not  impossible,  the  supporters  of  the  rival 
popes,  Benedict  XIII.  and  Gregory  XII.,  could  be  induced, 
in  view  of  the  approaching  council  of  Pisa,  to  pledge  them- 
selves to  a  strict  neutrality.  With  this  end  King  Wenceslaus 
of  Bohemia  had  requested  the  co-operation  of  the  archbishop 
and  his  clergy,  and  also  the  support  of  the  university,  in 
both  instances  unsuccessfully,  although  in  the  case  of  the 
latter  the  Bohemian  "  nation,"  with  Hues  at  its  head,  had 
only  been  overborne  by  the  votes  of  the  Bavarians,  Saxons, 
and  Poles.  There  followed  an  expression  of  nationalist 
and  particularistic  as  opposed  to  ultramontane  and  also  to 
German  feeling,  which  undoubtedly  was  of  supreme  im- 
portance for  the  whole  of  the  subsequent  career  of  Huss. 
In  compliance  with  this  feeling  a  royal  edict  (January  18, 
1409)  was  issued,  by  which,  in  alleged  conformity  witli 
Paris  usage,  and  with  the  original  charter  of  the  university, 
the  Bohemian  "  nation  "  received  three  votes,  while  only 
one  was  allotted  to  the  other  throe  "nations"  combined; 
whereupon  all  the  foreigners,  to  the  number  of  several 
thousands,  almost  immediately  withdrew  from  Prague,  an 
occurrence  which  led  to  the  formation  shortly  afterwards 
of  the  university  of  Leipsic. 

It  was  a  dangerous  triumph  for  Huss ;  for  Lis  popu- 
larity at  court  and  in  the  general  community  had  been 
secured  only  at  the  price  of  clerical  antipathy  every- 
where and  of  much  German  ill-will.  Among  the  first 
results  of  the  changed  order  of  things  were  on  the  one 
hand  the  election  of  Huss  (October  1409)  to  be  again 
rector  of  the  university,  but  on  the  other  hand  the 
I  appointment  by  the  archbishop  of  an  inquisitor  to  inquire 
into  charges  of  heretical  teaching  and  inflammatory  preach- 
ing which  had  been  brought  against  him.  He  had  spoken 
disrespectfully  of  the  church,  it  was  said,  had  even  hinted 
that  Antichrist  might  be  found  to  be  in  Rome,  had 
fomented  in  his  preaching  the  quarrel  between  Bohemians 
and  Germans,  and  had,  notwithstanding  all  that  had 
passed,  continued  to  speak  of  WickliflTe  as  both  a  pious 
man  and  an  orthodox  teacher.  The  direct  result  of  this 
investigation  is  not  known,  but  it  is  impossible  to  disconnect 
from  it  the  promulgation  by  Pope  Alexander  V.,  on  December 
20,  1409,  of  n  bull  which  ordered  the  abjuration  of  all 
Wickliffite  heresies  and  the  surrender  of  all  his  books,  while 
at  ihe  same  time — a  measure  specially  levelled  at  the  pulpit 
of  Bethlehem  Chapel — all  preaching  was  prohibited  except 
in  localities  which  had  been  by  long  usage  set  apart  for  that 
use.  This  decree,  as  soon  as  it  was  published  in  Prague 
(March  9,  1410),  led  to  much  popular  agitation,  and 
provoked  an  appeal  by  Huss  to  the  pope's  better  informed 
judgment ;  the  archbishop,  however,  resolutely  insisted  on 
carrying  out  his  instructions,  and  in  the  following  July 
caused  to  be  publicly  burned,  in  the  courtyard  of  his  own 
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palace,  upwards  of  200  volumes  of  the  writings  of  Wickliffe,^ 
while  he  pronounced  suleain  sentence  of  excommunication 
agiinit  Hud3  and  certain  of  his  friends,  who  had  in  the 
lucautime  again  protested  and  appealed  to  the  new  pope 
(Juiin  XXfll.).     Again  the    populace   rose  on    behalf  of 
their   hero,  who,  in  his  turn,  strong  in  tho  conscientious  ! 
conviction  that  "  in  the  things  which  pertain  to  salvation 
God  is  to  be  obeyed  rather  than  man,"  continued  unin- 
terruptetUy  to  preach  iu  the  Bethlehem  Chapel,  and  in  the 
univereity  began  publicly  to  defend  the  so-called  heretical 
treatises  of  W'ickUffe,  while  from  king  and  queen,  nobles  I 
and  burghers,  a  petition  was  sent  to  Rome  praying  that  the  ; 
condemnation  and  prohibition  in  the  bull  of  Alexander  V.  J 
might  he  quashed.     Negotiations  were  carried  on  for  some  , 
months,  but  iu  vain;  in  March  1411  the  ban  was  anew 
pronounced  upon  Huss  as  a  disobedient  son  of  the  church,  I 
while  the  magistrates  and  councillors  of  Prague  who  had  I 
favoured  him  were  threatened  with  a  similar  penalty  in  case 
of  their  giving  him  a  contumacious  support.     Ultimately 
the  whole  city,  which  continued  to  harbour  him,  was  laid 
under  interdict;  yet  he  went  on  preaching,  and  masses  were 
celebrated  as  usual,  so  that   at    the   date  of  Archbishop 
Sbynko'a  death  in  September  Hll,  it  seemed  as  if  the 
utmost  efforts  of  ecclesiastical   authority  had  resulted  in 
absolute  failure. 

The  struggle,  however,  entered  on  a  new  phase  with  the 
appearance  at  Prague  in  May  1412  of  tho  papal  emissary 
charged  with  the  proclamation  of  tho  papal  bulls  by  which 
a  religious  war  was  decreed  against  the  excommunicated 
King  Ladislaus  of  Naples,  and  indulgence  was  promised 
to  all  who  should  take  part  in  it,  on  terms  similar  to 
those  which  had  been  enjoyed  by  tho  earlier  crusaders 
to  the  Holy  Laud.  By  his  bold  and  thorough-going 
opposition  to  this  mode  of  procedure  against  Ladislaus, 
and  still  more  by  his  doctrine  that  indulgence  could  never 
be  sold  without  simony,  and  could  not  be  lawfully  granted 
by  the  church  except  on  condition  of  genuine  contridon 
and  repentance,  Huss  at  last  isolated  himself,  not  only  from 
the  archiepiscopal  party  under  Albik  of  Unitschow,  but  also 
from  the  theological  faculty  of  the  university,  and  especially 
from  such  men  as  Stanislaus  of  Znaim  and  Stephen  Paletz, 
who  until  then  had  been  his  chief  supporters.  A  popular 
demonstration,  in  which  the  papal  bulls  had  been  paraded 
through  the  streets  with  circumstances  of  peculiar  ignominy 
and  finally  burnt,  led  to  intervention  by  Wenceslaus  on 
behalf  of  public  order ;  three  young  men,  for  having  openly 
asserted  the  unlawfulness  of  the  papal  indulgence  after 
silence  had  been  enjoined,  were  sentenced  to  death  (June 
1412);  the  excommunication  against  Huss  was  renewed, 
and  the  interdict  again  laid  on  all  places  which  should 
give  him  shelter, — a  measure  which  now  began  to  be  more 
strictly  regarded  by  the  clergy,  so  that  in  the  following 
December  be  had  no  alternative  but  to  yield  to  tho  express 
wish  of  the  king  by  temporarily  withdrawing  from  Prague. 
A  provincial  synod,  held  at  the  instance  of  Wenceslaus 
in  February  1413,  broke  up  without  having  reached  any 
practical  result ;  and  the  labours  of  a  commission  appointed 
shortly  afterwards  were  equally  unsuccessful  in  the  attempt 
to  bring  about  a  reconciliation  between  Huss  and  his  ad- 
versaries. The  so-called  heretic  meanwhile  spent  his  time 
partly  at  Kozihradek,  some  45  miles  south  of  Prague,  and 
partly  at  Krakowitz  in  the  immediate  neighbourhood  of  the 
capital,  sometimes  varying  the  monotony  of  his  life  with  an 
occasional  course  of  open-air  preaching,  but  finding  his  chief 
employment  in  maintaining  with  his  numerous  friends  that 
copious  correspondence  of  which  some  precious  fragments 
still  are  extant,  and  in  the  imposition  of  the  largest  and 
most  exhaustive  of  all  his  printed  works,  the  De  Ecdesia, 
which  subsequently  furnished  most  of  the  material  for  the 
capital  charges  brought  against  bitu. 


During  the  year  1413  the  arrangements  for  the  meeting 
of  a  general  council  at  Constance  were  agreed  upon  between 
Sigismund  and  Pope  John  XXIIL  The  objects  originally 
contemplated  had  been  the  restoration  of  the  unity  of  the 
church  and  its  reform  in  head  and  members ;  but  so  great 
had  become  tho  prominence  of  Bohemian  affairs  that  to 
these  also  a  first  place  in  the  programme  of  the  approaching 
cecumenical  assembly  required  to  be  assigned,  and  for  their 
satisfactory  settlement  the  presence  of  Huss  was  obviously 
necessary.  His  attendance  was  accordingly  requested,  and 
the  invitation  was  willingly  accepted  as  giving  him  a  long- 
wishfd-for  opportunity  both  of  publicly  vindicating  himself 
from  charges  which  he  felt  to  be  grievous  and  of  loyally 
making  confession  for  Christ.  He  set  out  from  Bohemia 
ou  October  14,  1414,  not,  however,  until  he  had  carefully 
ordered  all  his  private  affairs,  with  a  presentiment,  which 
he  did  not  conceal,  tliat  in  all  probability  he  was  going  to 
his  death.  The  journey,  which  appears  to  have  been  under- 
taken with  the  usual  passport,  and  under  the  protection 
of  several  powerful  Bohemian  friends  (John  of  Chlum, 
Wenceslaus  of  Duba,  Henry  of  Chlum)  who  accompanied 
him,  was  a  very  prosperous  one ;  and  at  almost  all  the 
halting  places  he  was  received  with  a  consideration  and 
enthusiastic  sympathy  which  he  had  hardly  expected  to 
meet  with  anywhere  in  Germany.  On  November  3  he 
arrived  at  Constance,  and  took  up  quarters  in  the  house 
which  is  still  pointed  out  f Paulsgasse,  328) ;  shortly  after- 
wards there  was  put  into  his  hands  the  famous  imperial 
"  safe  conduct,"  the  promise  of  which  had  been  one  of  his 
inducements  to  quit  the  comparative  security  ho  had  enjoyed 
in  Bohemia.  Of  this  safe  conduct,  the  formal  words  of 
which  have  often  been  quoted,  it  would  be  absurd  to  ^ay 
that  it  was  intended  to  guarantee  its  holder  against  the 
infliction  of  due  punishment  should  he  be  convicted  by 
existing  law  of  any  crime ;  but  there  can  bo  no  doubt  that 
both  tho  letter  and  the  spirit  of  it  were  scandalously 
violated,  when  ou  November  28  Huss  was  arbitrarily 
seized  and  thrown  into  prison  before  any  accusation  what- 
ever had  been  formulated;  Sigismund  himself  never 
sought  to  defend  this  act,  which  was  not  done  with  his 
consent  or  authority ;  the  only  excuse  he  ever  alleged  for 
having  tolerated  it  was  that  otherwise  in  all  likelihood  the 
council  would  have  been  broken  up.  On  December  4  the 
pope  appointed  a  commission  of  three  bishops  to  investigate 
the  case  against  the  heretic,  and  to  procure  witnesses ;  to 
the  demand  of  Huss  that  he  might  be  permitlod  to  employ 
au  agent  in  his  defence  a  favourable  answer  was  at  first 
given,  but  afterwards  even  this  concession  to  the  forms  of 
justice  was  denied.  Whilu  the  commission  was  engaged  in 
the  prosecution  of  its  inquiries,  the  flight  of  Pope  John 
XXIIL  took  place  on  March  20,  an  event  which  furnished 
a  pretext  for  the  removal  of  Huss  from  tho  Dominican 
convent  to  a  more  secure  and  more  severe  place  of  con- 
finement under  the  charge  of  the  bishop  of  Constance  at 
Gottlieben  on  tho  Rhine.  On  May  .4  the  temper  of  the 
council  en  the  doctrinal  questions  in  dispute  was  for  the 
first  time  fully  revealed  in  its  unanimous  condemnation  of 
Wickliffe,  especially  of  tho  so-called  "  forty-five  articles  "  aa 
erroneous,  heretical,  revolutionary.  It  was  not,  however, 
until  June  5  that  the  ease  of  Huss  himself  came  up  for 
hearing;  tho  meeting,  which  was  an  exceptionally  full  one, 
took  place  in  the  refectory  of  the  Franciscan  cloister. 
Autograph  copies  of  his  work  De  Ecdesia,  and  of  the 
controversial  tracts  which  he  had  written  against  Paletz  and 
Stanislaus  of  Znaim,  having  beee  laid  before  him  and  duly 
acknowledged,  the  extracted  propositions  on  which  the 
prosecution  based  theif  charge  of  heresy  were  read ;  but  as 
eoon  aa  the  accused  began  to  analyse  'hem  and  to  enter 
upon  his  defence,  he  was  assailed  by  violent  outcries,  amidst 
which  it  was  impossible  for  him  to  be  heard,  so  that  he 
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was  compelled  to  bring  Lis  speech  to  an  abrupt  close,  which 
lio  did  with  the  calm  remark  ;  "  In  such  a  council  as  this  I 
had  expected  to  find  more  propriety,  piety,  and  order."  It 
was  found  necessary  to  adjourn  the  sitting  until  June  7, 
on  which  occasion  the  outward  decencies  were  better 
observed,  partly  no  doubt  from  the  circumstance  that  the 
emperor  was  present  in  person.  The  propositions  which 
had  been  extracted  from  the  De  Etdesia  were  again  brought 
up,  and  the  relations  between  Wickliile  and  Huss  were 
discussed,  the  object  of  the  prosecution  being  to  fasten 
upon  the  latter  the  charge  of  having  entirely  adopted  the 
doctrinal  system  of  tho  former,  including  especially  a 
denial  of  the  doctrine  of  transubstantiation.  The  accused 
defended  himself  by  repudiating  tho  charge  of  having 
abandoned  the  Catholic  doctriuo,  while  at  the  same  time 
he  gave  expression  to  his  hearty  admiration  and  respect 
for  the  memory  of  Wickliffe.  Being  next  asked  to  make 
an  unqualified  submission  to  the  council,  he  expressed 
himself  as  unable  to  do  so,  while  at  the  same  time  stating 
Ilia  willingness  in  all  humility  to  amend  his  teaching 
wherever  it  had  been  shown  to  be  false.  With  this  the 
proceedings  of  the  day  were  brought  to  a  close.  On  June 
8  tho  propositions  extracted  from  the  Dc  Ecdcsia  were 
once  more  taken  up  with  some  fulness  of  detail ;  some  of 
these  he  repudiated  as  incorrectly  given,  others  he 
defended ;  but  when  asked  to  make  a  general  recantation 
lio  steadfastly  declined  on  tho  ground  that  to  do  so  would 
be  a  dishonest  admission  of  previous  guilt.  Among  tho 
propositions  ho  could  heartily  abjure  was  that  relating  to 
transubstantiation  ;  among  those  ho  felt  constrained  un- 
fliuchingly  to  maintain  was  one  which  had  given  great 
offence,  to  the  effect  that  Christ,  not  Peter,  is  the  head  of 
the  church  to  whom  ultimate  appeal  must  bo  made.  The 
council,  however,  showed  itself  inaccessible  to  all  his 
arguments  and  explanations,  and  its  final  resolution,  as 
inuounced  by  D'Ailly,  was  threefold : — first,  that  Huss 
should  humbly  declare  that  he  had  erred  in  all  tho  articles 
jited  against  him ;  secondlj',  that  he  should  promise  on 
jath  neither  to  hold  nor  teach  them  in  the  future;  thirdly, 
that  he  should  publicly  recant  them.  On  his  declining  to 
make  this  submission  he  was  removed  from  the  bar,  and  it 
was  obvious  that  the  end  could  not  bo  far  off.  The  em- 
peror himself  gave  it  as  his  opinion  that  it  had  been  clearly 
proved  by  many  witnesses  that  the  accusid  had  taught 
mauy  pernicious  heresies,  and  that  even  should  he  recant 
ho  ought  never  to  be  allowed  to  preach  or  teach  again  or  to 
return  to  Bohemia,  but  that  should  ho  refuse  recantation 
there  was  no  remedy  but  tho  stake.  During  the  nest  four 
weeks  no  effort  was  spared  to  shake  the  determination  of 
Huss;  but  the  spirit  of  tho  martyr  rose  within  him  as  he  saw 
his  end  approaching,  and  he  steadfastly  refused  to  swerve 
from  the  path  which  conscionco  had  onco  mado  clear.  "I 
write  this,"  says  he,  iu  a  letter  to  his  friends  at  Prague,  "in 
prison  and  in  chains,  expecting  tomorrow  to  receive  sentence 
of  death,  full  of  hope  in  God  that  I  shall  not  swerve  from  tho 
truth,  nor  abjure  errors  imputed  to  nie  by  false  witnesses." 
The  sentence  he  expected  was  pronounced  on  July  6  in 
tlio  presence  of  tho  emperor  and  a  full  sitting  of  tho 
council;  once  and  again  he  attempted  to  remonstrate,  but 
iu  vain,  and  finally  he  betook  himself  to  silent  prayer. 
After  he  had  undergone  the  ceremony  of  degradation  with 
all  tho  childish  formalities  which  are  usual  on  such 
occasions,  his  soul  was  formally  consigned  by  all  those 
present  to  the  devil,  while  he  himself  with  clasped  hands 
<tTid  uplifted  eyes  reverently  committed  it  to  Ciiri.st.  He 
was  then  handed  over  to  the  secular  arm,  and  iniiiicdiately 
led  o(l'  to  tho  place  of  execution,  the  council  meanwhile 
proceeding  unroncernedly  with  the  rest  of  its  business  for 
the  djy.  M  uiy  touching  incidents  recorded  in  the  histories 
jniko  manifest  the  meekness,  fortitude,  and  eveu  cheerful- 


ness with  which  he  went  to  his  dreadful  death.  Alter  ha 
had  been  tied  to  the  stake  and  the  faggots  had  been  piled,' 
he  was  for  the  last  time  urged  to  recant,  but  his  only  reply 
was : — "  God  is  my  witness  that  I  havo  never  taught  ot 
preached  that  which  false  witnesses  have  testified  against 
me.  He  knows  that  the  great  object  of  all  my  preaching 
and  writing  was  to  convert  men  from  sin.  In  the  truth 
of  that  gospel  which  hitherto  I  have  written,  taught,  and 
preached,  I  now  joyfully  die."  The  fire  was  then  kindled, 
and  his  voice  as  it  audibly  prayed  in  the  words  of  the 
"  Kyrie  Eleison  "  was  soon  stifled  in  the  smoke.  When 
the  flames  had  done  their  office,  the  ashes  that  were  left 
and  even  the  soil  on  which  they  lay  were  carefully  removed 
and  thrown  into  the  Rhine. 

Not  many  words  are  needed  to  convey  a  tolerably 
adequate  estimate  of  the  character  and  work  of  the  "paie 
thin  man  in  mean  attire,"  who  in  sickness  and  poverty 
thus  completed  the  forty-sixth  year  of  a  busy  life  at  the 
stake.  Huss  was  much  less  remarkable  for  the  amount 
of  his  mental  endowments  and  acquirements  than  for  the 
candour  with  which  he  formed  his  convictions,  the  tenacity 
with  which  he  held  them,  the  unselfish  enthusiasm  with 
which  he  spoke  them.  He  cannot  be  said  to  have  added 
s  single  new  item  to  the  intellectual  wealth  of  the  world, 
but  his  contribution  to  its  moral  capital  was  immense.  '  It 
might  not  be  easy  to  formulate  very  precisely  the  doctrines 
for  which  he  died,  and  certainly  some  of  them,  as,  for 
example,  that  regarding  the  church,  were  such  as  many 
Protestants  even  would  regard  as  unguarded  and  diflicult 
to  harmonize  with  the  maintenance  of  external  church 
order ;  but  his  is  undoubtedly  tho  honour  of  having  been 
tho  chief  intermediary  in  handing  on  from  Wickliffe  to 
Luther  the  torch  which  kindled  the  Eeformation,  and  of 
having  been  one  of  the  bravest  of  the  martyrs  who  have 
died  in  the  cause  of  honesty  and  freedom,  of  progress  and  of 
growth  towards  the  light. 

The  works  of  Huss  are  usually  classed  under  four  heads : — the 
dogmatical  aud  polemical,  tlie  homilctical,  the  exegetical,  and  the 
epistolary.  Of  those  belonging  to  the  liist  category,  the  earliest 
^s'as  that  Dc  Omni  Sanguine  Christi  Glorificato,  already  referred 
to  ;  otliers,  besides  tht  De  Ecclcsin,  arc  a  Qnastio  dc  Indxilgcntiis, 
relating  to  the  bull  ot  Pope  John  XXllI.  against  Ladislaus, 
Rcsponsio  ad  Scripta  M.  S.  Palctz,  Rcsponsio  ad  Scripla  M.  S.  de 
Znoyma,  and  a  Refutation  of  the  Writing  of  the  Eight  Doctors  of 
Prague.  The  sermons  include  several  discourses  relating  to  Anti- 
christ. It  is  worthy  of  note,  in  connexion  with  these,  that  by 
means  of  them  and  his  other  public  teaching  Huss  exercised  a  con- 
siderable iufluence,  not  only  ou  the  religious  life  of  his  time,  but 
on  the  literary  development  of  his  native  tongue.  His  exegetical 
writings  include  A  Historji  of  Jesus  Christ  according  to  the  Four 
Gospels,  A  History  of  the  Passion,  An  Exposition  of  I  Cor.  i.-vii., 
Commentaries  on  the  epistles  of  J.imes,  Peter,  John,  and  Jude,  and 
an  Enarratio  ou  Psalms  ex.-cxviii.  The  Letters  are  arranged  in 
two  scries,  one  of  whicli,  numbering  fifteen,  relates  to  the  period  of 
his  exile  under  the  interdict,  while  tho  other,  fifty-six  in  all, 
belongs  to  the  time  when  he  lived  in  Constance.  Tho  Dc  Ecelcsia 
was  printed  by  Ulrich  von  Hutten  as  early  as  1520,  others  of  the 
controversial  writings  by  Otto  Brunnfels  in  l£i'2-t ;  and  Liither  wrote 
an  interesting  preface  to  Epistolm  Quadam  published  in  1537.  Tho 
earliest  collected  edition  of  the  Latin  works  was  that  of  Nuremberg 
{Uistoria  ei  Monunicnta  Joh.  Huss  atquc  Hieron.  Pragensis),  ]iub- 
lishcd  in  1558  iu  2  vols,  folio;  this  was  reprinted  with  a  cousidei- 
ablo  quantity  of  new  matter  iu  1715.  The  Eohemian  works  liavc 
recently  beeu  edited  by  K.  J.  Erben  (3  vols.,  Prague,  1866). 

On  nns3  tlio  best  Olid  most  easily  acecssiblo  infomiation  for  the  English 
readers  is  to  bo  found  in  llic  Chuicli  Hlslorifs.  csrccially  in  Uint  of  Ncandci-  (vol. 
ix.,  Encl.  ti.nns.  1858J,  and  prc-cniincnlly  In  Lcchlcr's  ll'iV/f/ flS73),  tianslatcd 
by  Lorimcr  (1878).  Among  Uio  earlier  aufliorilics  is  iCncas  Sylvius.  Df  Bolie- 
iiiorum  Oyitjint  ac  Gestis  Uistoria  {li75).  The  .Acta  of  the  council  of  Constanco 
(Labbc  Cone,  vol.  xvi.,  1731,  or  Vt,n  del-  Ilaidt.  Concilium  Constaiiticnse,  1697-1700), 
as  also  Lenfant's  Jlisfoiic,  must  of  coui-se  bo  consulted.  Tnlacky's  Geschichif 
DOhmcns  (ISSO-d.S)  contains  mncii  valuable  material  carefully  sifted.  The  earllert 
bi.>cruphy  is  that  of  Zittc,  Ubensbexelireit)Uitg  des  itapitleri  Joh.  ITvs  (178£)-9fi). 
Monocrnplis  liavo  In  recent  years  been  very  numerous;  amnnR  others  may  bo 
mentioned  Ilclfert,  Studies  vbrr  Iliis  u.  Ilieronxtmvi  (IS53;  tilts  work  is  ulUa- 
nmntane  in  its  sympatliics):  Bccitcr.  //».*  u.  Hierflriimius  ran  /'rag  (Nijrdiinccn, 
I8',S);  Frietlilcli.  Joltann  Hut  (1803);  Krummcl.  Joh.  //m.«,  tint  Kirchtnhi>l.^ 
SIttiiie  (1S63):  Id.,  Qe&ehifhle  der  biihm.  lieforinftlion  (lfi(J6):  Jjofler,  Uui  u.  dcf^ 
Ahsiiy  dfr  Deuttclien  (1^64);  Id  ,  Die  Gesfhichtichttibfr  drr  ItositisrfitTt  Deiceriuny 
(1A5G-6.',);  Id..  Ffintei  Rfnjm  Hiiiificarunt;  Bcrt^er.  Jofi.  Uiis  u  KCniir  Siffiwtvnil 
(137:').  Denis,  //liii  cl  'u  Gacrrt  de.<  llussUcs  (Paris,  1378).  (J.  S.  BL.) 
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HUSSITES.     Tlio   arbitrary  arrest  and  imprisonnicut 
of  Hus3  at  Constance  in  November  1415  created  a  very 
painful    impression    among   all    classes    in    Moravia   and 
Bohemia,  and  called  forth  angry  remonstrances  as  soon  as 
it  was  known.     While  the  nobles  resorted  to  diplomacy, 
the   masses  rioted  and  in  many  instances  attacked  tl\e 
clergy.     The  excitement  was  immensely  intensified  by  the 
tidings  of  bis  death,  which  was  freely  characterized  as  a 
judicial  murder;  several  priests  were  put  to  death  by  the 
infuriated  populace,  who  cherished  the  memory  of  Hussas 
that  of  a  patriot  and  a  saint ;  and  the  archbishop  himself, 
after  having  been  besot  in  his  own  palace,  with  difficulty 
saved    his    lifo    by  flight.     Public  feeling  found   its   first 
org^inized  expression  iu  a  diet  which  was  hastily  summoned 
to  meet  at  Prague  early  in  September ;  thero  a  solemn 
protest,  ultimately  signed  by  452  magnates  and  barons, 
was  drawn  up,  in  which  the  personal  character  of  Huss  as 
man,  teacher,  preacher,  and  author  was  warmly  upheld, 
and  the  freedom  of  Bohemia  and  Moravia  from  error  and 
heresy  was  as  energetically  asserted.     Three  daj's  later  the 
nobles  who  had  signed  this  document  formed   themselves 
into  a  league,  headed  by  two  Bohemian  barons  and  one 
from  Moravia,  by  which  they  bound  themselves  to  protect 
liberty  of  preaching  on  their  estates,  and  to  yield  obedience 
to  bishop  or  pope  only  in  so  far  as  might  be  in  accordance 
with  Scripture  and  the  will  of  God.      Matters  of  dispute 
were  to  ba  subjected  to  the  arbitration  of  the  rector  and 
doctors  in  theology  of  the  university  of   Prague.     Soon 
afterwards  a  counter  league  was  formed  for  the  support  of 
the    council    and  curia ;  and   civil    war   appeared   to   be 
imminent     The    tension    was    further   increased   by  the 
arrival  of  the  bishop  of  LeitomischI,  long  tho  enemy  of 
IIuss,  as  legate  from  tho  council    for  the  extirpation  of 
heresy;  and  by  tho  pressure  of  tho  interdict  under  which 
tho  city  of  Prague  continued  to  lie.     In  February  lilG 
the  452  nobles  who  had  signed  the  protest  in  favour  of 
Huss  were  summoned  to  appear  before  the  council,  while 
the  anti-Uussito  league  was  encouraged  to  prepare  for  a 
crusade ;  and  the  burning  of  Jerome  of  Prague  in  the 
following  May  still  further  revealed  the  prevailing  disposi- 
tion of  Catholic    Christendom.     Owing  to  the  slowness, 
however,  with  which  matters  moved  at  Constance,  it  was 
not  until  February  1418  that  the  new  pope,   Martin  V. 
(Otto   di  Colonna),  was  able  to   issue  various  bulls  and 
briefs,  in  which  he  laid  all  obstinate  Hussites  under  the 
ban,   and    called    upon   all   the   ecclesiastical   and   civil 
authorities  to  proceed   against  them.     The   council  also, 
shortly  before  its  dissolution,  drew  up  twecty-four  articles 
for  withdrawing  tho  Bohemians  from  the  prevailing  heresy, 
bidding  King  AVenceslaus  protect  tho  rights  of  the  Romish 
Church  in  his  dominion,  restore  tho   banished  clergy  to 
their  benefices,  repress  the  Hussite  preaching  and  hymn 
singing,  dissolve  the  Hussite  associations,  and  take  the 
ringleaders  into  custody.     To  this  policy  the  king  after 
much  vacillation  began  to  give  effect  early  in  1419,  and 
forthwith  the    more  prominent   Hussites  withdrew    from 
court ;  among   these    were    Nicolaus  of   Pistna,  an   able 
statesman,  and  the  famous  John  Zizka,  a  practised  soldier, 
who  placed  themselves  at  the  head  of  the  malcontents.     By 
the  end  of  the  year  the  war,  though  it  is  usually  reckoned 
from  1420,  may  be  said  to  have  begun.     It  divides  itself 
into  two  periods— tho  defensive,  which  lasted  from  1420 
to  1425,  and  the  offensive,  which  began  with  Procopius's 
invasion  of  Germany  in  1427,  and  lasted  until  tho  com- 
mencement of  negotiations  with  the  council  of  Basel  in 
1431.     The  struggle  had  not  proceeded  very  far,  however, 
before  it  became  manifest  that  the  Hussite  party  was  itself 
sharply  divided  in  views  and  aims.     All  were  agreed  in 
warm  and  tender  reverence  for  the  memory  of  Huss,  the 
evangelical  preacher  and   the  faithful  servant  of  Christ; 


equally  unanimous   were  they  in  hi-idin-;  the  ili<linclivo 
doctrine  of  the  supreme  authority  of  Holy  Srripturi.-,  and 
in  urging  the  reformation  of  tho  church.     But  all  wuru 
not  prepared  to  go  equally  far  in  the  amount  of  reform 
they  proposed.     While  the  more  ifadical  section  rejected 
such  doctrines  as  those  of  purgatory  and  of  the  mediation 
of  saints,  held  that  priests  in  mortal  sin  could  validly 
administer  no  sacrament,  disapproved  of  penances,  images, 
relics,  mass  in  a  foreign  tongue,  maintained  the  right  ol 
the  pious  laity,  even  of  women,  to  preach,  and  regarded 
every  building  as  in  itself  at  least  suitable  for  acts  of  divino 
worship,  the  more  moderate  or  conservative  section  formu- 
lated their  much  simpler  programme  in  the  famous  four 
articles    of    Prague    (July    1420).     These  were— (1)  frco 
preaching  of  the  word  of  God  throughout  the  kingdom  of 
Bohemia;  (2)  the  administration  of  the  eucharist  to  all 
believers  not  in  mortal  sin,  under  both  species  according 
to  the  institution  of  Christ ;  (3)  deprivation  of  the  clergy 
of  the  secular  lordship  they  had  assumed  and  of  the  secular 
property  they  had  acquired  to  their  own  injury  and  to  tho 
prejudice  of  the  civil  power ;  (4)  prohibition  ahd  repression 
of  all  mortal  sins  and  public  scandals.     The  supporters  of 
these  articles,  who  were  led  by  Baron  Czenko  of  Wartenlxirg, 
and  had  in  their  number  such  men  as  Jakob  von  Mie.'*, 
were  strong  in  the  town  and  university  of  Prague,  and 
occasionally   received   tiie    name   of    the   Praguers,   but 
ultimately  came  to  bo  more  generally  known  as  Calixtiues 
(from  "  calix  ")  or  Utraquisls  (from  their  claim  to  receive 
the  communion  "  sub  utraque  specie  ").     The  more  radical 
party,  from  having  taken  up  their  headquarters  at  a  strong- 
hold which  had  been  fortified  by  Zizka  and  called  Mount 
Tabor,  some  G5  miles  southwards  of  Prague,  received  tho 
name  of  Taborites.     Whatever  differences,  however,  may 
have  separated  the  Hussites,  all  were  united  in  offering 
resistance  to  the  efforts  made  by  Sigismund  to  crush  them  ; 
and  at  Dcutschbrodin  1422,  at  Aussigiu  1420,  and  finally 
at  Tans  (August  14,  1431),  they  inflicted  signal  defeats  un 
his  troops.     Negotiations  begun  in  1431   with  the  council 
of  Basel  reached  a  termination  only  in  November  1433, 
when  the  so-called  "Compactata"  or  articles  of  agreement 
were  signed  by  which  the  Calixtines  were  satisfied,  com- 
munion under  both  species  being  granted  to  all  who  desired 
it,  although  tho  other  concessions  iu  the  direction  of  tiie 
four  articles  of  Prague  were  made  in  a  somewhat  illusory 
manner.     The  Taborites,  or  "  Orphans  "  (as  the  followeif 
of  Zizka  were  sometimes  called  after  his  death  in  1424), 
failed,  however,  to  find  in  the  Compactata  all  that  they 
required,   and   they  speedily  took  the   field   again  in  a 
campaign  which  terminated  disastrously  for  them  at  Hrib 
near  Bohmischbrod  on  May  30,  1434.     In  this  battle  both 
Procopius  and  his  brother  perished  ;  and  soon  afterward.") 
the  Taborites  were  compelled  to  surrender  all  the  fortresses 
to  which  they  had    betaken  themselves.     Thenceforwarc] 
they  rapidly  disappeared  as  a  political  party,  although  .as  a 
religious  body  they  can  bo  traced  to  about  the  middle  of 
the  century,  when  they  gradually  became  merged  in  tho 
so-called  Moravians,  or  United  Brethren  of  Bohemia.     Ths 
Calixtines  obtained  from  Sigismund  in  143G  the  formal  re- 
cognition of  the  Compactata,  which  from  that  time  had  the 
force  of  law.     Satisfied  with  tliis  somewhat  empty  achieve- 
ment (which,  however,  was  jealously  guarded- against  the 
hostile  attack  of  Pius  II.  in  14G2),  they  gradually  subsided 
into  an  inert  conformity,  so  as  to  bo  but  little  distinguished 
from    the   Catholics   around  them.     At  the  time   of  thn 
Reformation  some  returned  to  the  Roman  Church,  whilo 
thfe  rest  attached  themselves  either  to  the  Lutheran  or  to 
the  Reformed  creed,  and  Hussitism  as  a  distinct  form  of 
j  Christian  profession  became  extinct. 

j     See  Cochlaeiis,  Ilisl.  UiissUarvm  (1649);  Pdlacky,  Urkiimiiclf 
\Bcilraje  tiir  Gcsch.  d.  llusUcjikrifgcs  (1872-74).  (•!.  S.  EU) 
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HUSUJr,  a  town  in  the  Prussian  province  of  Rchleswig- 
Holstein,  situated  in  a  fertile  district  about  '2h  miles  inland 
from  the  German  Ocean,  on  the  canalized  Husumer  Au, 
which  forms  its  harbour  and  roadstead.  It  is  a  station  on 
the  branch  railway  from  Touning  which  joins  the  main  line 
at  Jiibek  ;  and  it  has  steam  communication  with  the  North 
Frisian  Islands  (Nordstrand,  Fellworm,  Fohr,  Sylt)  and 
with  England.  Besides  the  old  ducal  palace  and  park,  it 
possesses  two  court-houses  and  a  gymnasium,  and  its  public 
endowments  are  reckoned  at  £100,000.  There  is  a  con- 
siderable local  trade ;  grain  and  cattle  are  exported ;  and 
the  oyster-beds  in  the  neighbourhood  yield  during  the 
season  about  60,000  oysters  daily.  The  population  of  the 
town  in  1875  was  57G5.  Husum  is  first  mentioned  in 
1252,  and  its  first  church  was  built  in  1431.  Wisby 
rights  (see  vol.  xi.  p.  449)  were  granted  it  in  1582,  ahd  in 
1608  it  was  raised  to  the  rank  of  a  town  by  Duke 
Adolphus,  who  was  also  the  builder  of  the  castle.  Husum 
is  the  birthplace  of  Forchhanimer  the  archseologist, 
Forchhammer  the  mineralogist,  and  Theodor  Storm  the 
poet. 

HUSZT,  a  market-town  in  the  county  of  Mdramaros, 
Hungary,  is  situated  at  the  confluence  of  the  Nagy-Ag 
with  the  Theiss,  and  about  midway  on  the  line  of  railway 
from  Szatmir-NiSmeti  to  Mdramaros-Sziget,  48°  10' N.  lat., 
23°  18'  E.  long.  At  Huszt  there  are  Calvinist,  Roman 
Catholic,  and  Old  United  Greek  churches,  royal  law  courts, 
and  other  Government  offices.  On  an  elevated  and 
picturesque  position  near  the  town  are  the  ruins  of  an  old 
fortress.  In  the  neighbourhood  of  Huszt  flax  and  cereals 
are  largely  grown,  and  many  of  the  inhabitants  find 
employment  in  fishing.  The  population  in  1870  was 
C413,  consisting  for  the  most  part  of  Magyars  and 
Ruthenians. 

HUTCHESON,  Francis  (lC94-1746),an  eminent  writer 
on  mental  and  moral  philosophy,  was  born  on  the  8th  of 
August  1694.  His  birthplace  was  probably  the  townland 
of  Drumalig,  in  the  parish  of  Saintfield  and  county  of 
Down,  Ireland.!  Though  the  family  had  sprung  from  Ayr- 
shire in  Scotland,  both  his  father  and  grandfather  were 
ministers  of  dissenting  congregations  in  tire  north  of  Ireland. 
Young  Hutcheson  was  educated  partly  by  his  grandfather, 
partly  at  an  academy,  where  he  is  stated  by  his  biographer, 
Dr  Leechman,  to  have  been  taught  "  the  ordinary  scholastic 
philosophy  which  was  in  vogue  in  those  days."  In  the 
year  1710,  at  the  ago  of  sixteen,  he  entered  the  university 
of  Glasgow,  where  he  spent  the  next  six  years  of  his  life, 
at  first  in  the  study  of  philosophy,  classics,  and  general 
literature,  and  afterwards  in  the  study  of  theology.  On 
quitting  the  university,  he  returned  to  the  north  of  Ireland, 
received  a  licence  to  preach,  and  was  just  on  the  point  of 
settling  down  as  the  minister  of  a  small  dissenting  congre- 
gation, when  it  was  suggested 'to  him  )jy  some  gentlemen 
living  in  the  neighbourhood  of  Dublin  to  start  a  private 
academy  in  that  city.  At  Dublin  his  literary  accomplish- 
ments soon  made  him  generally  known,  and  he  appears  to 
haverapidly  formed  the  acquaintance  of  the  more  notable 
persons,  lay  ahd  ecclesiastical,  who  then  resided  in  the 
metropolis  of  Ireland.  Among  these  is  speciaifly  to  be  noted 
Archbishop  King,  author  of  the  wsOl-known  work  De 
Origine  Mali,  who,  to  his  great  honour,  steadily  resisted 
all  attempts  to  prosecute  Hutcheson  in  the  aichbishop's 
court  for  keeping  a  school  without  having  previously  sub- 
dcribed  to  the  ecclesiastical  canons  and  obtained  the  epis- 
copal licence.  Hutcheson's  relations  with  the  clergy  of  the 
Jistablished  Church,  especially  with  the  archbishops  of 
Armagh  and  Dublin,  Boulter  and  King,  seem  to  have  been 
of  the  most  cordial  description;  and  "  the  inclination  of  his 

•  See  Belfast  ilagadne  for  August  1813. 


friends  to  serve  him,  the  Bchemea  proposed  to  him  for 
obtaining  promotion,"  &c.,  of  which  his  biographer  speaks, 
probably  refer  to  some  offers  of  preferment,  on  condition 
of  his  accepting  episcopal  ordination.  These  offers,  how- 
ever, of  whatever  nature  they  might  be,  were  unavailing; 
"  neither  the  love  of  riches  nor  of  the  elegance  and  grandeur 
of  human  life  prevailed  so  far  in  his  breast  as  to  make  him 
offer  the  least  violence  to  his  inward  sentiments." 

While  residing  in  Dublin,  Hutcheson  published  anony- 
mously the  four  essays  by  which  he  still  remains  best 
known,  namely,  the  Inquiry  concerning  Beauty,  Order, 
Harmony,  Design,  and  the  Inquiry  concerning  Moral  Good 
and  Evil,  in  1725,  and  the  Essay  on  the  Jfature  and  Cotv- 
duct  of  the  Passions  and  Affections,  and  Illustrations  upon 
the  Moral  Sense,  in  1728.  The  original  title  of  the  former 
work  (which  reached  a  second  edition  in  the  next  year)  was — 
An  Inquiry  into  the  Original  of  our  Ideas  of  Beauty  and 
Virtue  in  tioo  Treatises,  in  which  the  Principles  of  the  late 
Earl  of  Shaftesbury  are  explained  and  defended  against  the 
Author  of  the  Fable  of  the  Bees ;  and  the  Ideas  of  Moral 
Good  and  Evil  are  established,  according  to  the  Sentiments 
of  the  Ancient  Moralists,  with  an  attempt  to  introduce  a 
Mathematical  Calculation  on  sidjects  of  Morality.  The 
alterations  and  additions  made  in  the  second  edition  of  these 
Essays  were  published  in  a  separate  form  in  1726.  To  the 
period  of  his  Dublin  residence  are  also  to  be  referred  the 
"Thoughts  on  Laughter"  (a  criticism  of  Hobbes)  and  the 
"  Observations  on  the  Fable  of  the  Bees,"  being  in  all  six 
letters  contributed  to  Ilibernictis'  Letters,  a  periodical  which 
appeared  in  Dublin,  1725-27  (2d  ed.,  1734).  At  the  end 
of  the  same  period  occurred  the  controversy  in  the  columns 
of  the  London  Journal  with  Mr  Gilbert  Burnet  (probably 
the  second  son  of  Dr  Gilbert  Burnet,  bishop  of  Salisbury), 
on  the  "True  Foundation  of  Virtue  or  Moral  Goodness." 
All  these  letters  were  collected  in  one  volume,  and  published 
by  Foulis,  Glasgow,  1772. 

In  1729  Hutcheson  was  elected  as  the  successor  of  his 
old  master,  Gerschora  C'armichael,  to  the  chair  of  moral 
philosophy  in  the  university  of  Glasgow.  It  is  curious  that 
up  to  this  time  both  his  essays  and  letters  had  all  been  pub- 
lished anonymously,  though  their  authorship  appears  to 
have  been  perfectly  well  known.  In  1730  he  entered  on 
the  duties  of  his  ofiice,  delivering  an  inaugural  lecture 
(afterwards  published).  Be  Natwali  Hominum  Socialitate. 
The  prospect  of  being  delivered  from  the  miscellaneous 
drudgery  of  school  work,  and  of  securing  increased  leisure 
for  the  pursuit  of  his  favourite  studies,  occasions  an  almost 
boisterous  outburst  of  joy: — " laboriosissimis,  mihi,  atque 
molestissimis  uegotiis  implicito,  exigua  admodum  erant  ad 
bonas  Uterus  aut  mentem  colendam  ctia ;  non  levi  igitur 
Istitia  commovebar  cum  almam  matrem  Academiam  me, 
Buum  olim  alumnum,  in  libertatem  asseruisse  audiveram." 
And  yet  the  works  on  which  Hutcheson's  reputation  was  to 
rest  had  already  b°en  published. 

The  rest  of  Hutcheson's  life,  down  to  his  death  in  1746,. 
was  mainly  spent  in  the  assiduous  performance  of  the 
duties  of  his  professorship,  including,  of  course,  the  prepara- 
tion of  lectures  for  his  classes.  His  reputation  as  a  teacher 
attracted  many  young  men,  belonging  to  dissenting  families, 
from  England  and  Ireland,  and  he  appears  to  have  enjoyed 
a  well-deserved  popularity  among  both  his  pupils  and  his 
colleagues.  Though  somewhat  quick-tempered,  he  was 
remarkable  for  his  warm  feelings  and  generous  impulses. 
"  He  was  all  benevolence  and  affection,"  says  Dr  Leechman  ; 
"  none  who  saw  him  could  doubt  of  it ;  his  air  and  counte- 
nance bespoke  it.  It  was  to  such  a  degree  his  prevailing 
temper  that  it  gave  a  tincture  to  his  writings,  which  were 
perhaps  as  much  dictated  by  his  heart  as  his  head  ;  and  if 
there  was  any  need  of  an  apology  for  the  stress'that  in  Jus 
scheme  seems  to  be  laid  upon  the  friendly  and  public  affec- 
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tions,  the  prevalance  of  tliem  in  his  own  temper  wouUl  at 
least  form  an  amiable  one." 

In  addition  to  the  works  already  named,  tho  following 
were  published  during  Ilutchcson's  lifetime: — a  pamphlet 
entitled  ConsiJcralions  oh  Patronage,  addressed  to  the 
Gentlemen  of  Scotland,  1735  ;  Philosophic  Aforalis  Insti- 
lutio  Compendiaria,  Ethices  et  Jurisprudentice  Natnralis 
Elementa  continens.  Lib.  III.,  Glasgow,  Foulis,  1742; 
Metaphysicce  St/nopsis  Ontologiam  et  Pne umatoloyiam  com- 
plectens,  Glasgow,  Foulis,  1742.  The  last  work  was  pub- 
lished anonymously. 

After  his  death,  his  son,  Francis  Flutcheson,  M.D.,  pub- 
lished in  two  volumes,  quarto,  what  is  much  the  longest, 
though  by  no  means  the  most  interesting,  of  his  works, 
A  System  of  Moral  Philosophy,  in  Three  Books,  London, 
1755.  To  this  is  prefixed  a  life  of  the  author,  by  Dr 
William  Leechman,  professor  of  divinity  in  the  university 
of  Glasgow.  Tho  only  remaining  work  that  we  arc  able  to 
ossign  to  Ilutcheson  is  a  small  treatise  on  Logic,  which, 
according  to  his  biographer,  was  "  not  designed  for  tho 
public  eye,"  but  which  was  published  by  Foulis  at  Glasgow 
in  1764.  This  compendium,  together  witli  tho  Compendium 
of  Metaphysics,  was  republished  at  Strasburg  in  1772. 

Of  ail  these  works,  however,  those  alone  on  whicli  Hut- 
cheson's  philosophical  reputation  rests  are  the  four  essays, 
and- perhaps  the  letters,  all  published  during  his  residence 
in  Dublin.  To  the  more  distinctive  features  of  his  philo- 
sophical system,  so  far  as  they  may  be  gathered  from  these 
aod  his  other  works,  we  now  proceed  to  di!»w  attention. 
In  the  publication  of  the  first  two  essays,  Hutcheson  acted 
quite  rightly  in  connecting  his  name  on  the  title-page  with 
that  of  Shaftesbury.  There  are  no  two  names,  perhaps,  in 
the  history  of  English  moral  philosophy,  which  stand  in 
a  closer  connexion.  The  analogy  drawn  between  beauty 
and  virtue,  the  functions  assignee^  to  the  moral  sense,  the 
position  that  the  benevolent  feelings  form  an  original  and 
irreducible  part  of  our  nature,  and  the  unhesitating  adop- 
tion of  the  principle  that  the  test  of  virtuous  action  is  its 
tendency  to  promote  the  general  welfare,  or  good  of  the 
whole,  are  at  once  obvious  and  fundamental  points  of 
agreement  between  the  two  authors. 

According  to  Hutcheson,  man  has  a  variety  of  senses,  internal  as 
well  as  external,  reflex  as  well  as  direct,  the  general  defiiiition  of  a 
Sense  being  "any  determination  of  our  miuds  to  receive  ideas  inde- 
pendently on  our  will,  and  to  liavo  perceptions  of  pleasure  and 
pain"  (Essay  on  the  Nature  and  Conduct  of  ike  Passions,  sect.  1). 
He  does  not  attempt  to  give  an  exhaustive  enumeration  of  these 
"  senses,"  but,  in  various  parts  of  his^vorks,  he  specifies,  besides  the 
five  external  senses  commonly  recognized  (which,  he  rightly  hints, 
might  be  added  to), — (1)  consciousness,  by  which  each  man  has  a 
perception  of  himself  and  of  all  that  is  going  on  in  his  own  mind 
("Sensus  quidam  internus,  aut  conscientia,  cujns  ope  nota  sunt  ca 
omnia,  quae  in  niente  geruntur  ;  hac  animi  vi  se  novit  quisque, 
suique  sensuni  habet, "  Metaph.  Syn.,  pars  i.  cap.  2)  ;  (2)  the  sense 
of  beauty  (sometimes  called  specifically  "an  internal  sense");  (3) 
a  public  sense,  or  sensus  communis,  "  a  determination  to  be  pleased 
with  the  happiness  of  others  and  to  bo  uneasy  at  their  misery  ; "  (4) 
the  moral  sense,  or  "moral  sense  of  beauty  inactions  and  atTectious, 
by  which  wo  perceive  virtue  or  vice,  in  ourselves  or  others  ;  "  (5)  a 
sense  of  honour,  or  praise  and  blame,  "  which  makes  the  approbation 
or  gratitude  of  others  the  necessary  occasion  of  pleasure,  and  their 
dislfke,  condemnation,  or  resentment  of  injuries  done  by  us  the 
occasion  of  that  uneasy  sensation  called  shame";  (6)  a  sense  of 
the  ridiculous.  It  is  plain,  as  the  author  confesses,  that  there  may 
be  "other  perceptions,  distinct  from  all  these  classes,"  and,  in  fact, 
there  seems  to  be  no  limit  to  tho  number  of  "  senses"  in  which  a 
psychological  division  of  this  kind  might  result. 

Of  these  "senses"  that  which  jdays  the  most  important  part  in 
Hutcheson's  ethical  system  is  the  "moral  sense."  It  is  this  which 
pronounces  immediately  on  the  character  of  actions  and  affections, 
approving  of  those  which  are  virtuous,  and  disapproving  of  those 
which  are  vicious.  "His  principal  design,"  he  says  in  the  pre- 
face to- the  two  first  treatises,  "  is  to  show  that  human  nature  was 
not  loft  quite  indifferent  in  the  affair  of  virtue,  to  form  to  itself 
obaervations  concerning  the  advantage  or  disadvantage  of  actions, 
•nd  accordingly  to  regulate  its  conduct.  The  weakness  of 
Nu  reason,   and  the  avocations  arising  from   the  infirmity  and 
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necessities  of  our  nature  are  so  great  that  veiy  few  men  could  ever 
have  formed  tliose  long  deductions  of  reason,  which  show  some 
actions  to  be  in  tho  whole  advantageous  to  the  agent,  and  their  con- 
traries pernicious.  The  Author  of  nature  has  much  better  furnished 
us  for  a  virtuous  conduct  than  our  moralists  seem  to  imagine,  by 
almost  as  quick  and  powerful  instructions  as  we  have  for  the  pre- 
servation of  our  bodies.  He  has  made  virtue  a  lovely  form,  to  excita 
our  pursuit  of  it,  and  has  given  us  strong  affections  to  be  the 
springs  of  each  virtuous  action."  Passing  over  the  appeal  to  final 
causes  involved  in  this  and  similar  passages,  as  well  as  the  assump- 
tion that  the  "moral  sense"  has  had  no  growth  or  history,  but  was 
"implanted"  in  man  exactly  in  the  condition  in  which  it  is  now  to 
be  found  among  the  more  civilized  races,  an  assumption  common  to  the 
systems  of  both  Hutcheson  and  IJutler,  it  may  be  remarked  that  the 
employment  of  the  term  "sense"  to  designate  the  approving  or 
disapproving  faculty  has  a  tendency  to  obscure  the  real  nature  of 
tho  process  which  goes  ou  in  an  act  of  moral  approbation  or  dis- 
approbation. For,  as  is  so  clearly  established  by  Hume,  this  act 
really  consists  of  two  parts  : — one  an  act  of  deliberation,  more  or  less 
prolonged,  resulting  in  an  intellectual  judgment ;  the  other  a  reflex 
feeling,  probably  instantaneous,  of  either  satisfaction  or  repugnance, 
— of  satisfaction  at  actions  of  a  certain  class  which  we  denominate 
as  good  or  virtuous,  of  dissatisfaction  or  repugnance  at  actions  of 
another  class  which  we  denominate  as  bad  or  vicious.  By  the  in- 
tellectual part  of  this  process  we  refer  the  action  or  habit  to 
a  certain  class,  and  invest  it  with  certain  characteristics  ;  but  no 
sooner  is  the  intellectual  process  completed  than  there  is  excited  in 
us  a  feeling  similar  to  that  which  myriads  of  actions  aud  habits  of  the 
s.iine  class,  or  deemed  to  bo  of  the  same  class,  have  excited  in  us  on, 
former  occasions.  Now,  supposing  the  latter  part  of  this  process  to 
bo  inst;intaneous,  uniform,  and  exempt  from  error,  the  foimer  cer- 
tainly is  not.  All  mankind  may,  apart  from  their  selfish  interests, 
approve  of  that  which  is  virtuous  or  makes  for  the  general  good,  but 
surely  they  entertain  the  most  widely  divergent  opinious,  and,  if 
left  to  their  own  judgment,  would  frequently  arrive  at  directly 
opposite  conclusions  as  to  the  nature  of  the  particular  actions  and 
habits  which  fall  nndtr  this  class.  This  distinction  is  undoubtedly 
recognized  by  Hutcheson,  as  it  could  hardly  fail  to  be,  in  his 
analysis  of  the  mental  process  preceding  moral  action,  nor  does  he 
invariably  ignore  it,  even  when  treating  of  the  moral  approbation  or 
disapprobation  which  is  subsequent  on  action.  Witness  the  follow- 
ing passages  : — "  Men  have  reason  given  them,  to  judge  of  the  ten- 
dencies of  their  actions,  that  they  may  not  stupidly  follow  the  first 
appearance  of  public  good  ;  but  it  is  still  some  appearance  of  good 
which  they  yuTiUe"  {Inquiry  concerning  Jloral  Goml  and  Evil,  sect. 
4).  "  All  exciting  reasons  presuppose  instincts  and  affections  ;  and 
the  justifying  presuppose  a  moral  sense"  (Illuslrations  vpon  the 
Moral  Sense,  sect.  1).  "  When  we  say  one  is  obliged  to  an  action, 
wo  either  mean — (1)  that  the  action  is  neces.«ary  to  obtain  happiness 
to  the  agent,  or  to  avoid  misery  ;  or  (2)  that  every  spectator,  or 
he  himself  upon  reflexion,  must  approve  his  action,  and  disapprove 
his  omitting  it,  if  he  considers  fully  all  its  circumstances.  The 
former  meaning  of  the  word  obligation  presupposes  selfish  affections, 
and  the  sense  of  private  happiness  ;  the  latter  meaning  includes  the 
moral  sense"  (Hid.).  Notwithstanding  these^ passages,  however,  it 
remains  true  that  Ilutcheson,  both  by  the  phrases  which  he  employs 
to  designate  the  moral  faculty,  and  by  the  language  in  '-hicn  he 
ordinarily  describes  the  process  of  moral  approbation,  has  done  much 
to  favour  that  loose  and  popular  view  of  morality  which,  ignoring 
the  difficulties  that  often  attend  our  moral  decisions,  and  the  neces- 
sity of  deliberation  and  reflexion,  encourages  hasty  rcsoh'es  and 
unpremeditated  judgments.  The  term  "moral  sense"  (which,  it 
may  be  noticed,  had  already  been  employed  by  Shaftesbury,  not 
only,  as  Dr  Whewell  appears  to  intimate  in  the  margin,  but  also 
in  the  text  of  his  Enquiry),  if  invariably  coupled  with  the  terra 
"  moral  judgment,"  would  bo  open  to  little  objection;  but,  takea 
alone,  as  designating  the  complex  process  of  moral  approbation,  it 
is  liable  to  lead  not  only  to  serious  misapprehension  out  to  grave 
practical  errors.  For,  if  each  man's  decisions  are  solely  the  result 
of  an  immediate  intuition  of  the  moral  sense,  why  be  at  any  pains  to 
test,  correct,  or  review  them  ?  Or  why  educate  a  faculty  w  hose 
decisions  are  infallible  f  The  expression  has,  in  fact,  the  fault  o| 
most  metaphorical  teniis  :  it  leads  to  an  exaggemtion  of  the  truth 
which  it  is  intended  to  suggest. 

Rut  though  Hutcheson  usually  describes  the  moral  faculty  as 
acting  instinctively  and  immediately,  he  docs  not,  like  Butler,  con- 
found tho  moral  faculty  with  tho  moral  standard.  The  test  or 
criferion  of  right  action  is  with  Hutcheson,  as  with  Shaftesbury,  its 
tendency  to  promote  the  general  welfare  of  mankind.  "In  com- 
paring the  moral  qualities  of  actions,  in  order  to  regulate  our  elec- 
tion among  various  actions  proposed,  or  to  find  which  of  them  his 
the  greatest  moral  excellency,  we  are  led  by  our  moral  sense  of 
virtue  to  judge  thus — that,  in  equal  degrees  of  happiness  expected 
to  proceed  from  the  action,  the  virtue  is  in  proportion  to  the  num- 
ber of  persons  to  whom  the  happiness  shall  extend  (and  here  the 
dignity  or  moral  importance  of  persons  may  compensate  numbers)J 
and,  in  equal   numbers,  the  virtue  is  as  ihfi  quantity  of  the  happiv 

XII.    -    S2 


410 

ness  or  natural  good  ;  or  that  the  nitue  is  in  a  compound  ratio  of 
the  (quantity  of  good  and  number  of  enjoySrs.  In  the  same  manner, 
the  moral  evil,  or  vice,  is  as  the  degree  of  misery  and  number  of 
sufferers ;  bo  that  that  action  is  best  which  procures  the  greatest 
happiness  for  the  greatest  numbers,  and  that  worst  which,  in  like 
manner,  occasions  misery"  (Inquiry  concerning  Moral  Good  and 
Evil,  sect.  3).  What  was  8ubsc<iuently  called  the  utilitarian 
standard  is  here  unhesitatingly  adopted  by  Hutcheson  ;  and  it  is 
curious  to  notice  that  he  actually  employs  tho  very  phrase  which 
became  so  celebrated  in  the  piouth  of  Bentham,  though  afterwards 
reduced  by  that  writer  to  the  more  simple  expression  "greatest 
happiness." 

Tne  adoption  of  an  external  etanaara,  requiring  much  care  and 
reUexion  in  its  application,  oup;ht  to  have  led  Hutcheson  to  see  that 
the  moral  faculty,  by  which  the  standard  was  to  be  applied,  is  by 
no  means  so  simple  and  instinctive  as  he  imagined  it  to  be,  and 
that,  consequently,  these  two  parts  of  his  system  are  in  reality  in- 
consistent. 

>  As  connected  with  Hutcheson's  virtual  adoption  of  tho  utilitarian 
standard,  may  be  noticed  a  kind  of  moral'  algebra,  proposed  for  the 
purpose  of  "computing  the  morality  of  actions."  This  calculus 
occurs  in  the  Inquiry  concerning  Moral  Good  and  Evil,  sect.  3. 

The  most  distinctive  of  Hutcheson's  ethical  doctrines,  still  remain- 
ing to  be  noticed,  is  what  has  been  called  the  "benevolent  theory" 
of  morals.  Hobbes  had  maintained  that  all  our  actions,  however 
disguised  under  apparent  sympathy,  have  their  roots  in  self-love. 
Hutcheson  not  only  maintains  that  benevolence  is  tho  solo  and 
direct  source  of  many  of  our  actions,  but,  by  a  not  uunatural  recoil 
from  the  repellent  doctrine  of  Hobbes,  that  it  is  the  only  source  of 
those  actions  of  which,  on  reflexion,  we  approve.  "If  we  examine 
all  the  actions  which  arc  accounted  amiable  anywhere,  and  inquire 
into  the  grounds  upon  which  they  arc  approved,  we  shall  find  that, 
in  the  opinion  of  the  person  who  .approves  them,  they  always  appear 
as  benevolent,  or  flowing  from  love  of  others  and  a  study  of  their 
happiness,  whether  the  approver  be  one  of  the  persons  beloved  or 
profited  or  not ;  so  that  all  those  kind  affections  which  incline  us  to 
make  others  happy,  and  all  actions  supposed  to  flow  from  such  affec- 
tions, appear  morally  good,  if,  while  they  are  benevolent  toward 
some  persons,  they  be  not  pernicious  to  others.  Kor  shall  wo  find 
anything  amiable  in  any  action  whatsoever,  where  there  is  no 
benevolence  imagined  ;  nor  in  any  disposition,  or  capacity,  whicli 
is  not  supposed  applicable  to  and  designed  for  benevolent  purposes" 
(Inquiry  concerning  Moral  Good  and  Evil,  sect.  3).  Consistently 
with  this  position,  actions  which  flow  from  self-love  only  are  pro- 
nounced to  bo  morally  indifferent:  "The  actions  which  flow 
solely  from  self-love,  and  yet  evidence  no  want  of  benevolence, 
having  np  hurtful  elTects  upon  others,  seem  perfectly  indifl'erent 
in  a  moral  sense,  and  neither  raiso  the  love  or  hatred  of  the 
observer"  (Ibid.).  But  surely,  by  the  cojnmon  consent  of  civilized 
men,  prudence,  temperance,  cleanliness,  industry,  self-respect,  and 
in  general,  tho  "personal  virtues,"  as  they  are  called,  arc  regarded, 
and  rightly  regarded,  as  fitting  objects  of  moral  approbation.  This 
consideration  could  hardly  escape  any  author,  however  wedded  to 
his  own  system,  and  Hutcheson  attempts  to  extricate  himself  from 
the  difficulty  by  laying  down  the  position  that  a  man  may  justly 
regard  himself  as  a  part  of  tho  rational  system,  and  may  thus 
"  be,  in  part,  an  object  of  his  own  benevolence"  (Ibid.), — a  curious 
abuse  of  terms,  which  really  concedes  tho  question  at  issue.  More- 
over, ho  acknowledges  that,  tliough  self-love  does  not  merit  approba- 
tion, neither,  except  in  its  extreme  forms,  does  it  merit  condemna- 
tion. "We  do  not  positively  condemn  those  as  evil  who  will  not 
sacrifice  their  private  interest  to  tho  advancement  of  the  positive 
good  of  others,  unless  the  private  interest  bo  very  small,  and  tho 
public  good  very  great"  (Ilhistrntions  upon  the  Moral  Sense,  sect. 
6).  The  satisfaction  of  the  dictates  of  self-love,  too,  is  one  of  the 
Tery  conditions  of  the  preservation  of  society.  "  Self-love  is  really 
as  necessary  to  the  good  of  tho  whole  as  benevolence, — asthat  attrac- 
tion which  causes  tho  cohesion  of  the  parts  is  as  necessary  to  the 
regular  state  of  tho  whole  as  gravitation  "  (Inquiry  concerning 
Moral  Good  and  Evil,  sect.  17).  To  press  homo  the  inconsistencies 
involved  jn  these  various  statements  would  be  a  superfluous  task. 

Hutcheson's  benevolent  view  of  human  nature  is  illustrated  also 
by  his  denying  that  malevolence  is  an  original  principle  in  the  con- 
stitution of  man.  "  Perhaps  our  nature  is  not  capable  of  desiring 
the  misery  of  any  being  calmly,  farther  than  it  may  be  uecessdry  to 
the  safety  of  tho  innocent ;  wo  niay  find,  perhaps,  that  there  is  no 
quality  in  any  object  which  would  excite  in  us  pure  disinterested 
malice,  or  calm  desire  of  misery  for  its  own  sake  "  (On  lliA  Nature 
and  Conduct  of  the  Passions,  sect.  3).  Against  this  position  of 
Hutcheson,  propounded  also  by  Butler  (Scrm.  ix.),  it  might  bo 
objected  that,  even  amongst  very  young  children,  we  often  find  a 
singular  and  precocious  love  of  cruelty.  This  is,  undoubtedly,  one 
of  the  most  curious  facts  in  moral  psychology,  but  it  may  perhaps 
be  accounted  for  by  supposing  it  to  originate  in  a  combination  of 
morbid  curiosity  with  an  equally  morbid  love  of  power. 

The  vexed  question  of  liberty  and  necessity  appears  to  bo  carefully 
avoided  in  Hutcheson's  professedly  ethical  works.      But,  in  the 
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Synopsis  Mctapnysictc,  ho  touches  on  it  in  no  less  than  three  places, 
briefly  stating  both  sides  of  the  question,  but  evidently  inclining  to 
that  which  he  designates  as  tho  opinion  of  tho  Stoics  in  opposition 
to  what  ho  designates  as  tho  opinion  of  the  reripatetics.  This  is 
substantially  tho  same  as  tho  doctrine  propounded  by  Hobbes  and 
Locke  (to  the  latter  of  whom  Hutcheson  refers  in  a  note),  namely, 
that  our  will  is  determined  by  motives  in  conjunction  with  our 
general  character  and  habit  of  mind,  and  that  tho  only  true  liberty 
is  the  liberty  of  acting  as  wo  will,  not  the  liberty  of  willing  as  we 
will.  Though,  however,  his  leaning  is  clear,  ho  carefully  avoids 
dogmati2ing,  and  speaks  of  tho  difficulty  as  "ardua  qusestio," 
"qujEstio  vexatissima,  qua)  doctorum  et  piorura  ingenia  semper 
torserat,  atque  do  qua  utrinque  fru'stra  ad  sensum  cujusque  internum 
provocatur,  earnestly  deprecating  tho  angry  controversies  and 
bitter  dissensions  to  which  the  speculatious  on  this  subject  hsd 
given  rise. 

If  our  limits  allowed  us  sufiicient  space,  it  would  bo  easy  to  trace 
the  influence  of  Hutcheson's  ethical  theories  on  the  systems  of  Hume 
and  Adam  Smith.  Tho  prominence  given  by  these  writers  to  the 
analysis  of  moral  action  and  moral  approbation,  with  the  attempt  to 
discriminate  tho  respective  provinces  of  the  reason  and  the  emotions 
in  these  processes,  is  undoubtedly  due  to  tho  influence  of  Hutcheson. 
To  a  study  of  tho  writings  of  Shaftcsbuiy  and  Hutcheson  we  might, 
probably,  in  largo  measure,  attribute  the  unequivocal  adoption  of 
the  utilitarian  standard  by  Hume,  and,  if  this  be  the  case,  the  name 
of  Hutcheson  connects  itself,  through  Hume,  with  the  names  of 
Priestley,  Paley,  and  Bentham.  Butler's  *Scr)«ons  appeared  in  1726, 
the  year  after  tlio  publication  of  Hutcheson's  two  first  essays,  and 
tho  parallelism  between  the  "  conscience"  of  the  one  writer  and  the 
"  moral  sense  "  of  the  other  is,  at  least,  worthy  of  remark. 

In  the  sphere  of  mental  philosophy  and  logic,  Hutcheson's  con- 
tributions are  by  no  means  so  important  or  original  as  in  that  of 
moral  pliilosophy.  In  the  former  subject,  the  influence  of  Locke  is 
apparent  throughout.  All  the  main  outlines  of  Locke's  philosophy 
seem,  at  first  sight,  to  be  accepted  as  a  matter  of  course.  Thus,  in 
stating  his  theory  of  the  moral  sense,  Hutcheson  is  peculiarly  careful 
to  repudiate  the  doctrine  of  innate  ideas  (see,  for  instance.  Inquiry 
cmiccrning  Moral  Good  and  Evil,  sect.  1  adji)u ,  and  sect.  4  ;  and  com- 
pare Synopsis  Mclaphy.ticm,  pars  i.  cap.  2).  At  the  same  time,  it  may 
be  noticed  that  he  shows  more  discrimination  than  does  Locke  in 
distinguishing  between  the  two  uses  of  this  expression,  and  between 
the  legitimate  and  illegitimate  form  of  the  doctrine  (Syn.  Mctaph., 
pars  i.  cap.  2).  All  our  ideas  are,  as  by  Locke,  referred  to  external 
or  internal  sense,  or,  in  other  words,  to  sensation  and  reflexion 
(see,  for  instance,  Syn.  Mciaph.,  pars  i.  cap.  1  ;  Logica  Compcnd., 
pars.  i.  cap.  1;  System  of  Moral  Philosophy,  hook.  i.  eh.  1).  It 
is,  however,  a  most  important  modification  of  Locke's  doctrine,  and 
one  which  connects  Hutcheson's  mental  philosophy  with  that  of 
Reid,  when  he  states  that  the  ideas  of  extension,  figure,  motion,  and 
rest  "are  more  properly  ideas  accompanying  the  sensations  of  sight 
and  touch  than  the  sensations  of  eitlier  of  these  senses  ;"  that  the 
idea  of  self  accompanies  every  thought ;  and  that  tho  ideas  of  num- 
ber, duration,  and  existence  accompany  every  other  idea  whatsoever 
(see  Essay  on  the  Nature  and  Conduct  of  the  Passions,  sect.  i. 
art.  1  ;  Syn.  Mctaph.,  pars  i.  cap.  1,  pars  ii.  cap.  1  ;  Hamilton  on 
Pcid,  p.  124,  note).  Other  important  points  in  which  Hutcheson 
follows  the  lead  of  Locke  are  his  depreciation  of  the  importance  of 
the  so-called  laws  of  thought,  his  distinction  between  the  primary  and 
secondary  qualities  of  bodies,  the  position  that  we  cannot  know  the 
inmost  essences  of  things  ("intima;  rerum  naturte  sivo  essentia"), 
though  they  excite  various  ideas  in  us,  and  the  assumption  that  ex- 
ternal things  are  known  only  through  the  medium  of  ideas  (Syn. 
Mctaph.,  pars  i.  cap.  1),  though,  at  the  same  time,  we  are  assured 
of  tho  existence  of  an  external  world  corresponding  to  these  ideas. 
Hutcheson  attempts  to  account  for  our  assurance  of  the  reality  of  an 
external  world  by  referring  it  to  a  natural  instinct  ("Idearum 
plurimas  ad  res  externas,  tanquam  earundem  imagines  aut  reprae- 
sentationcs,  refcrre  cogimur  ab  ipsa  natura,"  Syn.  Mctaph.,  pars 
i.  cap.  1).  Of  the  correspondence  or  similitude  between  our  ideas 
of  the  primary  qualities  of  things  and  the  things  themselves  God 
alone  can  be  assigned  as  the  cause.  This  similitude  has  been  effected 
by  Him  through  a  law  of  nature.  "  Haec  prima  qualitatum  primari- 
arum  perceptio,  sivo  mentis  actio  qucedam  sivo  jiassio  dicatur  ;  non 
alia  similitudinis  aut  convenientiai  inter  ejusmodi  ideas  et  res  ipsas 
causa  assignari  posse  videtur,  quam  ipso  Dons,  qui  certa  natura:  lege 
hoc  efficit,  ut  notioues,  qua:  rebus  prxsentibus  cxcitantur,  sint  ipsis 
similes,  aut  saltcm  earum  habitudines,  si  rion  veras  quantitates, 
depinganf"  (pars  ii.  cap.  1).  Locke  had  repeatedly  stated  that 
"  the  primary  qualities  of  bodies  are  resemblances  of  them,  and 
their  patterns  do  really  exist  in  tho  bodies  themselves"  (see,  for 
instance.  Essay,  bk.  ii.  ch.  8,  sect.  15),  and  he  also  speaks  of  God 
"annexing"  certain  ideas  to  certain  motions  of  bodies  (Ibid.,  sect. 
13,  and  elsowherc)  ;  but  nowhere,  wo  believe,  docs  he  propound  a 
theory  so  precise  and  definite  as  that  here  propounded  by  Hutclie- 
son,  which  reminds  us  at  least  as  much  of  the  soeculations  of 
ilalebranche  as  of  those  of  Locke. 

Amongst  tho  more  important  points  in  which  Hutcheson  diveigcs 


H  U  T  -^  H  U  T 


411 


rrnm  Locko  is  Uia  account  oC  the  idea  of  personal  iJeutity,  wl.ich  lio 
Inu  a^  to  have  regarJeJas  made  known  to  us  d.rcctly  by  couscous. 
„^^  ••  Menten»  tuau.  eanUcm  manere,  s,oi  consc.us  est  qms.iue 
rr^tentia  ilia,  sive  percoptione  interna,  certissima,  ast  luelTabili,  qua 

1  twit  rjt ".«»«...» t« .  -r^'  zi"\  '""■"C'.u  { 

wMmmmm 

can    tardly    fail  to   =V^«   ^  ^  remarked  that  the  interest 

LuSog'to  Hu    he  on's  pycholo^ical   and   metaphyBJcal   v.e.s 

Ut«?4ottsY school     1    wTconfiue  ourselves  to  merely  enumerat- 

?iutcheson  may    laL  to  have  leen  ono  of  the  eaxUest  modern 
Hutcneson  ^^V ^  atieculations  on  this  subject  are  contained 

first  of  the  two  treatises  published  in  1725.  He  maintains  that  we 
arTendowed  v,itU  a  special  sense  by  which  we  perceive  beauty, 
ban^ony  and  p  oportion.  This  is  a  r.-jlcx  sense,  because  U  pr  - 
euZses  the  action  of  the  external  senses  of  sight  and  heanng 
may  be  called  au  internal  sense,  both  in  order  to  distinguish  its 
perceptions  from  the  more  perceptions  of  sight  and  hearing,  and 
Ceea.se  "in  some  other  affairs,  where  onr  external  senses  are  not 

.topic  with  Shaftesbury,  becomes  also  prominent  m  the  writings 
of  ifu^cheson  Scattered  up  and  down  tlie  treatise,  there  are  many 
?n.portInt  and  interesting  observations  which  our  limits  prevent  us 
S.m  \«?icing.  But  to  t'f.e  student  of  mental  philosophy  it  n.«y  b« 
™da"w  iutfresting  to  remark  that  Ilutche.on  bott.  applies  the 
Sinciple  0  assoc:^'5.'.n  U>  explain  our  ideas  of  beauty  and  a  so  sets 
E  to  its  application,  insisting  on  there  l^i"B  "a  natural  power 
of  T^Jception  ox  sense  of  beauty  in  ob  ccU,  aut*;cedeut  to  all  custom, 
"ffion,  or  example"  (see  I.qninj  kc  secU  6,  7  ;  Hamilton  9 
Uclura  on  tfetaph;isic$,  Lect.  44  adjin).  r  •,  «„  j„ 

HntMieson's  writings  gave  rise,  as  they  coud  hardly  i^ail  to  do. 
to  much  controversy  among  those  who  were  interested  in  ethical 
iLTvaatio^.      To    say    nothing    of    minor    opponents,    such    as 
^hilaretTs"  (Mr  Gilbert  Burnet,  already  alluded   to)    Dr  John 
Saw  authorVf  two  tracts  on  The  F^.ndation  of  lfo,a,  Oocdncss 
,Bd  Dr  John  Taylor  of  Norwich,  a  Presbyterian  minister  of  consider- 
Ible  reputation  in  his  time,  the  essays  appear  to  hate  suggested,  by 
tnLomsm    at  least  two  ^orks  which  hold  a  permanent  place  in  the 
Suro^f  English  ethics.     One  of  these  is  Butler's  /;.«.r^.^ 
onXxaiHn  of  rirlue.  which  is.  throughout,  a  criticism  of  the 
rai^oMtlons  4ainUined  by  Hutoheson.     The  ofier  is  an  ans.^. 
of  »  far  more  complete  and  systematic  character,  Dr  K'^''",''..,!^""  ' 
Trtaiu^  y  Moral  Oood  and  £vil,  which  first  api^ared  m  17»7      In 


this  work,  the  author  maintains,  in  opposition  to  Hutchcson,  that 
actions  are  in  ttumxlv^s  right  or  wrong  Jan  ambiguous  expression . 
which  he  is  not  sufBcientiy  careful  to  explain),  that  nght  and  wrong 
are  aimple  ideas  incapable  of  analysis,  and  that  these  ideas  are  per- 
ceived immediately  by  the  understanding.     Price  a  work  is  remark- 
able for  the  close  eimilaiity  between  many  of  the  ideas  and  even 
expr^ion,  conUinc.in  it  and  tho.e  ^''i'^,'' subseHUontly  became  so 
cefebrated  in  the  si^culations  of  Kant.     We  thus  see  that   "ot  only 
by  iU  direct  but  a^o  by  iU  indirect  Influence,  through  the  replies 
which  it  called  foitb.  tb-  ay.rem  of.  Hutchcson,  or  at   least  the 
Tyatem  of  Hutchcson  combined  with  that  of  Shaftesbury   may  bo 
re"<.rded  as  having  contributed,  in  very  large  measure,  to  the  forma- 
tion and  development  of  some  of  the  most  imporUnt  of  the  modem 
schools  of  ethics 


.s  most  ol  his  other  woik»,p«»MninrouM.        .,     ^        .     j^,^    thenj  Is,  no 

.rpf,);  Cou.ln,  Colli  •  <rUi>l<>rt  "'  '"  '  "    ,.,,i,„,^f~  i„  £„jlar,a;  Bains  i/cniat 
Whe»ells  i"'"'''°"'\/''    ^'f^-!.  Aopcndirto  tho  Et.gM»h  tr.nBl.llon  ..r 

^;^r^o^'hr.v^isi';'^i!ic^"'5%Jv  "  rH  t'"'"'^''"^'  '-nr' 

bis  prof...»nrlsl  ro.k  In  Cla.gow,  Hind.  tol.  11.  pp.  200-211.  O-'l 

HUTCHINSON,  John  (1C1G-1GG4),  a  Puritan  soldier, 
son  of  Sij  Thomas  Hutchin.son,  was  born  at  Nottiugham 
in  September  IGIG.     After  completing  Lis  education  at 
Cambridge  University  he  entered  Lincoln  s  Inn.  but  soon 
becamo  tired  both  of  the  study  of  law  and  the  amusements 
of  London,  and  was  meditating  travel  on  the  Continent 
when  ho   accidentally  made   the   acquaintance  of  Lucy, 
daughter  of  Sir  Allan  Apsley,  whom  he  married  in  1C3B. 
After  his  marriage  ho  returned  to  Owthorpe,  where  tlie 
study  of  divinity  and  politics  graduaUy  led  to  a  change  of 
his  sentiments  in  regard  to  the  dispute  between  the  parlia- 
ment and  the  king      At  first  ho  did  not  find  a  clear  call  to 
ioin  the  Parliamentary  army,  but  the  efforts  of  tie  Royalists 
to   seize  him  as  a  disaffected  person  soon  dissipated  hw 
neutrality,  and,  becoming  governor  of  Nottingham  ho  with 
great  firmness  and  courage  held  the  town  and  castle  against 
internal  treachery  and  external  attacks  till  the  tnumph  o 
the  parliamentary  cause.     Having  been  chosen  to  represent 
Nottingham  in  the  new  parliament,  ho  became  a  member 
of  the  high  court  of  justice  for  the  trial  of  the  king  and 
cave  his  vote  for  his  execution,  but,  disapproving  of  the 
Bubscquent  political  conduct  of  CromweU,  he  took  no  further 
part  in  politics  during  the  lifetime  of  the  Protector.     After 
ihe  Restoration   he  became   member  for  the   county  of 
Nottingham,  and  he  was  included  in  the  Act  of  Amnesty 
passed  in  favour  of  certain  of  the  regicides      Subsequently, 
however,  ke  was  arrested  upon  suspicion  of  being  coucerued 
in  a  treasonable  conspiracy  ;  and  after  an  imprisonment  of 
ten  months  in  the  Tower  of  Londo„  and  of  one  moBth  in 
Sandown  Castle,  Kent,  he  died  11th  September  16G4     The 
Ufe  of  Colonel  Hutchinson  is  now  only  of  interest  from 
the  manner  in  which  it  is  narrated  :n  tto^V^"'«;^^j^'"<;" 
by  bis  wife,  and  first  published  in   1S06,  "  'o dc   "ot 
only  valuable  for  the  picture  which  it  gives  of  Uie  time  in 
whfch   he  Uved,  but  for  the  simple  beauty  of  its  style, 
Tnd  the  naivet6  with  which  the  writer  records  her  senti 
ments^d  opinions,  and  detaUs  the  incidents  of  her  private 

^^HUTCHINSON,  John   (1G74-1737)    the  author  of 

lifoses'sPrindpia  and  other  works  in  which  the  so-called 

Hutch  nBo^^aTsystem  is  expounded,  was  born  at  Spenni- 

fb^rn^  York.liire  in  1674,  and  after  receiving  an  adequate 
thorne,^orksliire  in  1        ,  .^  ^^^^^ 

elementary  education  tnere,  »encu  oo  » 

famTes  of  position,  latterly  in  that  of  the  duke  of  Somerset 

iTo  u  timafely  obtained  for  him  the  post  of  ndmg  purveyt.r 

To  the  master  of  the  horse,  a  sinecure  worth  about  X  200  a 

year.     In  this  employment  he  became  acquainted  with  Dr 

Woodward  physician  to  the  duke,  and  author  of  a  work 

Im^T'Jl'alund   History  of  ih,  E.riK  to  whom  ho 
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entrusted  a  large  nuinbei'  of  fujsild  of  his  own  collecting, 
along  with  a  mass  of  manuscript  notes,  for  arrangement  and 
publication.  A  misunderatandiug  aa  to  the  manner  in 
which  those  shonld  bo  dealt  with  was  the  immediate  occa- 
sion of  the  publication  by  Hutchinson  in  1724  of  Jifoses's 
Principia,  part  i.,  in  which  Woodward's  Natural  History 
was  bitterly  ridiculed,  his  conduct  with  regard  to  the 
mineralogical  specimens  not  obscurely  characterized,  and  a 
refutation  of  the  Newtonian  doctrine  of  gravitation  seriously 
attempted.  It  was  followed  by  part  ii.  in  1727,  and  by 
various  other  works  published  at  frequent  intervals. 
Hutchinson  died  in  1737.  A  complete  edition  of  all  the 
publications  of  this  author,  along  with  his  posthumous 
pieces,  edited  by  Robert  Spearman  and  Julius  Bate, 
appeared  in  1748  (12  vols.) ;  an  Absti'actoi  these  followed 
in  1753  ;  and  a  Supplement,  with  Li/e  by  Spearman  pre- 
fixed, in  17G5. 

Although  tlio  cruJo  ideas  of  Ilutcliiiison  at  the  time  of  tlleii'  first 
promulgation  were  Euccejsful,  by  thoir  seeming  devoutness,  in  com- 
mending  themselves  to  some  of  the  pious  but  dim-sighted  and  over- 
timid  Bouls  of  'that  period,  who  had  taken  alarm  at  the  atheistic 
conclusions  they  believed  to  bo  dcducible  from  the  Newtojiian  doc- 
trines, they  are  now  too  uninflucntial,  as  well  as  too  glaringly  incon- 
oistent  with  the  universally  recognized  principles  of  physics  and 
philology,  to  call  for  any  detailed  analysis.  Their  nature  may  bo 
almost  sufficiently  gathered  from  tho  .title?  of  some  of  the  works  in 
which  they  are  set  forth,  such  as  Moses's  Principia,  Part  I.  ;  of  the 
Invisible  Parts  of  Matter,  of  Motion,  of  Visible  Farms,  and  of  their 
Dissolution,  and  Reformation  ;  Moses's  Principia,  Part  IT.  ;  of  the 
Circidation  of  the  Heavens;  of  the  Caiisc  of  the  Motion  and  Course  of 
the  Earth,  Moon,  <£r.  ;  of  the  Pcligion,  Philosophy,  and  ^Emblems 
of  the  Heathens  before  }loses  2crit,  and  of  the  Jews  after ;  in  Con- 
firmation of  the  Natural  Histonj  of  the  Bible  ;  Moses's  Si7te  Prin- 
cipia, represented  by  Names,  JVords,  Types,  Ejnblenis ;  with  an 
introduction  to  show  the  Nature  of  the  Fall,  of  Paradise,  and  of 
the  Body  and  Soul ;  The  Confusion  of  Tongues  and  Trinity  of  the 
Ocntiles  (heinj  an  account  of  the  origin  of  Idolatry) ;  Power  Essen- 
tial and  Mechanical,  or  what  power  belongs  to  God  and  what  to  his 
creatures,  in  which  the  design  ef  Sir  I.  Newton  and  Dr  Samuel 
Clarke  is  laid  open ;  Olory  or  (rravity,  lohercin  the  Objects  and 
Articles  of  the  Christian  Faith  are  exhibited  ;  The  Religion  of  Satan, 
or  Antichrist  Delineated.  Bishop  Home  of  Norwich,  it  may  be 
mentioned,  was  during  some  of  his  earlier  years  an  avowed  Hutcliin- 
sonfan  j  and  Jones  of  Naylaud  continued  to  be  so  to  tho  end  of  his 
life 

HUTCHINSON,  Thomas  (1711-1780),  governor  of  tho 
province  of  Massachusetts,  son  of  a  wealthy  merchant  of 
Boston,  was  born  there  September  9,  1711.  Theson,  being 
unsuccessful  in  commerce,  studied  law,  and  adopted  it  as 
his  profession.  He  was  representative  of  Boston  in  tho 
general  court  for  ten  years,  and  was  three  times  chosen 
speaker.  From  1749  to  17GG  ho  was  a  counsellor,  in  1752 
he  was  appointed  judge  of  probate,  from  1758  to  1771  he 
was  lieutenant-governor,  and  in  1760  he  became  chief 
justice.  In  1748  he  carried  a  measure  to  substitute  gold 
and  silver  for  the  paper  currency,  which  had  depreciated 
one-eighth  in  value.  During  tho  Stamp  Act  riots  of  17C5 
his  house  was  sacked  by  the  mob  ;  and  by  his  subsequent 
support  of  the  general  policy  of  tho  British  Government  he 
incurred  increasing  unpopularity.  In  1767  he  laid  claim 
to  a  seat  in  the  council  on  the  ground  of  being  lieutenant- 
governor,  but  on  account  of  his  political  views  his  claims 
were  set  aside.  On  his  appointment  to  the  governorship 
of  Massachusetts  in  17C9,  he  used  every  method  to  support 
the  measures  which  tho  mother  country  sought  to  enforce 
against  tho  colonists  ;  and  iu  December  1773,  on  account 
of  his  refusal  to  permit  the  reshipment  of  teas  on  which  a 
duty  had  been  laid  by  the  Government,  several  of  tho 
inhabitants  of  Boston  emptied  tho  tea  into  tho  bay.  In 
January  1774  Hutchinson  asked  leave  to  resign  his  office, 
and  in  June  ho  sailed  to  Engl.md,  whoro  he  spent  tho 
remainder  of  his  life.  As  tho  result  of  official  inquiry  into 
lii'S  conduct  while  governor  of  Massachusetts,  he  was  re- 
warded with  a  pension.  Ho  died  at  Bromptca  in  June 
1780, 


Hntchiiisoii  was  tho  itTtliov  of  the  following  works:— ^  Bri^ 
Statement  of  the  Claim  of  tic  Colonies,  1764;  Collection  of  Original 
Papers  relattce  to  the  Ilislory  cf  the  Colony  of  Massachusettt  Bay, 
1769;  History  of  the  Colony  of  Massachusetts  Bay  from  1628  to  176o', 
2  vols.,  London,  1765-67;  History  of  MUssachuactts  from  1749  tn 
1774,  published  posthumously  in  1828. 

HUTTEN;  Uleich  von  (1488-1523),  is  one-  of  thosa 
men  who,  like  Erasmus  or  Pirckheimer,  form  the  bridge 
between  Humanists  and  Reformers.  He  lived  with  both, 
sympathized  with  both,  though  ho  died  before  the  Reforma- 
tion had  time  fully  to  develop  itself.  His  life  may  be 
divided  into  four  parts: — his  youth  and  cloister-life  (1488- 
1504);  his  wanderings  in  pursuit  of  knowledge  (1504- 
1515);  his  strife  with  Ulrich  of  Wiirtemburg  (1515-1519); 
and  his  connexion  with  tho  Reformation  (1519-1523). 
Each  of  these  periods  had  .its  own  special  antagonism, 
which  coloured  Hutton's  career :  in  the  first,  his  horror  of 
dull  monastic  routine  ;  in  the  second,  the  ill-treatmeiit  he 
met  with  at  Greifswald  ;  in  the  third,  the  crime  of  Duke 
Ulrich ;  in  tho  fourth,-  his  disgust  with  Rome  and  with 
Erasmus.  He  was  born  April  21,  1488,  at  the  castle  of 
Steckelberg,  near  Fulda,  in  Frauconia,  the  eldest  son  of  a 
poor  and  not  undistinguished  knightly  famUy.  As  he  was 
mean  of  stature  and  sickly  his  father  destined  him  for  tha 
cloister,  and  he  was  sent  to  the  Benedictine  house  at  Fulda ; 
the  thirst  for  learning  there  seized  on  him,  and  in  1504  he 
fled  from  the  monastic  life,  and  won  his  freedom  with  the 
sacrifice  of  his  worldly  prospects,  and  at  the  cost  of  incurring 
his  father's  uiid3ring  anger.  From  the  Fulda  cloister  he 
went  first  to  Cologne,  next  to  Erfurt,  and  then  to  Frank- 
fort-on-the-Oder  on  the  opening  in  1506  of  the  new  uni- 
versity of  that  town  ;  there  in  that  year  he  appears  to  have 
graduated  in  philosophy.  When,  however,  the  scholastic 
party  displaced  the  Humanists,  he  wandered  forth  again ;  in 
1508  we  -find  him  a  shipwrecked  beggar  on  the  Pomeranian 
coast.  In  1509  the  university  of  Greifswald  welcomed 
him;  "Ulricus  Huttenuspoeta  clericus  Herbipolensis  gratis 
intitulatus  quia  spoliatus  omnibus  bonis"  is  the  honour- 
able record  on  thft  books  of  this  his  second  Alma  Mater. 
Here  too  tho  friends  who  at  first  received  him  so  kindly 
became  his  foes  ;  tho  sensitive  ill-regulated  youth,  who  took 
tho  liberties  of  genius,  wearied  his  burgher  patrons  ;  they 
could  not  brook  the  poet's  airs  and  vanity,  and  ill-timed 
assertions  of  his  higher  rank.  Wherefore  he  left  Greifs- 
wald, and  as  he  went  was  robbed  of  clothes  and  books,  his 
only  baggage,  by  the  servants  of  his  late  friends ;  in  the 
dead  of  winter,  half  starved,  frozen,  penniless,  he  reached 
Rostock.  Here  again  the  Humanists,  who  were  throughout 
full  of  charity  and  sympathy  towards  the  luckless  young 
scholar,  received  him  gladly,  and  under  their  protection  ho 
wrote  against  hid  Greifswald  patrons,  thus  beginning  tlie 
long  list  of  his  satires  and  fierce  attacks  on  personal  or 
public  foes.  Rostock  could  not  hold  him  long ;  he 
wandered  on  to  Wittenberg  and  Leipsic,  and  thence  to 
Vienna,  where  ho  hoped  to  catch  the  emperor  Maximilian's 
favour  by  an  elaborate  national  poem  on  the  war  with 
Venice.  But  neither  Maximilian  nor  the  university  of 
Vienna  would  lift  hand  for  him,  and  he  passed  into  Italy, 
that  holy  land  of  Humanist  enthusiasm,  where,  at  Pavia, 
ho  sojourned  throughout  1511  and  part  of  1512.  In  the 
latter  year  his  studies  were  rudely  interrupted  by  war ;  io 
the  siege  of  Pavia  by  papal  troops  and  Swiss,  he  was 
plundered  by  both  sides,  and  escaped  sick  and  penniless  to 
Bologna ;  on  his  recovery  he  even  took  service  as  a  private 
soldier  in  the  emperor's  army. 

This  dark  period  lasted  no  long  time;  in  1514  he  was 
again  in  Germany,  where,  thanks  to  his  poetic  gifts  and 
the  friendship  of  Eitelwolf  von  Stein,  hfr  won  the  favoat 
of  the'  elector  of  Mainz,  Archbishop  Albert  of  Brandenburg 
Here  high  dreams  of  a  learned  career  rose  on  him  ;  Maim 
should  bo  made  tlie  metropolis  of  a  grand  Humanist  moT& 
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meut,  the  centre  of  good  style  and  literary  form.  This 
golden  dream  was  scattered  by  the  murder  in  1515  of  his 
cousin  John  of  Hutten  by  Ulrich,  duke  of  WUrtcmViurg. 
This  outrage  changed  the  whole  course  of  Hutten's  life ; 
satire,  chief  refuge  of  the  weak,  became  bis  weapon  ;  with 
one  hand  he  took  his  part  in  the  famous  L'pistola:  Obscuro- 
rum  Yirorum,  and  wiili  the  other  launched  scathing  letters, 
eloquent  Ciceronian  orations,  or  biting  satires  against  the 
duke.  Though  the  emperor  was  too  lazy  and  indifferent  to 
emite  a  great  prince,  he  condescended  to  bestow  on  Hutten 
the  inexpensive  honour  of  a  laureate  crown  in  1517  ;  as  the 
poet  tells  Us  with  pleased  pride,  the  wreath  was  woven  by 
the  hands  of  fair  CouBtantia,  Conrad  Peutinger's  daughter. 
As  recognized  poet  laureate  of  Germany,  Hutten,  who  had 
been  to  Italy,  again  attached  himself  to  the  electoral  court  ot 
Mainz;  and  he  was  there  when  in  1518  his  true  friend 
Pirckheimer  wrote,  urging  him  to  abandon  the  court  and 
dedicate  himself  to  letters.  'We  have  the  poet's  long  reply, 
in  an  epistle  on  his  "  way  of  life,"  an  amusing  mixture  of 
earnestness  and  vanity,  self-satisfaction  and  satire  ;  ho  tells 
bis  friend  that  his  career  is  just  begun,  that  he  has  had 
twelve  years  of  wandering,  and  will  now  enjoy  himself  a 
while  in  patriotic  literary  work  ;  that  ho  has  by  no  means 
deserted  the  huraarer  studies,  but  carries  with  him  a  little 
library  of  standard  books.  Pirckheimer  in  his  burgher 
life  may  liave  ease  and  even  luxury  ;  he,  a  knight  of  the 
empire,  how  can  he  condescend  to  obscurity  ?  He  must 
abide  whore  he  can  shine.  And  so,  dazzled  by  his  dream 
of  an  intellectual  reform,  Hutten  chose  the  path  which 
presently  led  him  to -his  ruin. 

In  1519  he  issued  in  one  volume  his  attacks  on  Duke 
Ulrich,  and  then,  drawing  sword,  took  part  in  the  private 
war  which  overthrew  that  prince ;  in  this  affair  ho  became 
mtimate  with  Franz  von  Sickingen,  the  champion  of  the 
knightly  order  (Ritterstand).  Henceforth  Hutten  takes 
part  in  the  Lutheran  movement,  while  ho  becomes  mixed 
up  in  the  attempt  of  the  "  Ritterstand  "  to  reoover  its  posi- 
tion, and  to  assert  itself  as  the  militia  of  the  empire  against 
the  independence  of  the  German  princes.  It  was  soon  after 
this  time  that  he  discovered  at  Fulda  a  copy  of  the  mani- 
festo of  the  emperor  Henry  IV.  against  Hiklebrand,  and 
published  it  with  comments  as  an  attack  on  the  papal  cloims 
over  Germany.  He  hoped  thereby  to  interest  the  new  em- 
peror Charles  V.,  and  the  higher  orders  in  the  empire,  in 
behalf  of  German  liberties  ;  but  the  appeal  failed.  What 
Luther  had  achieved  by  speaking  to  cities  and  common 
folk  in  homely  phrase,  because  he  touched  heart  and  con- 
science, that  the  far  finer  weapons  of  Hutten  failed  to  efl'ect, 
because  he  tried  to  touch  the  more  cultivated  sympathies 
and  dormant  patriotism  of  princes  and  bishops,  nobles  and 
knights.  And  so  he  at  once  gained  an  undying  name  in  the 
republic  of  letters  and  ruined  his  own  career.  He  showed 
that  the  artificial  verso-making  of  tho  Humanists  could  be 
connected  with  tho  new  outburst  of  genuine  German  poetry. 
The  Minnesinger  was  gone ;  tho  new  national  singer,  a 
Luther  or  a  Hans  Sachs,  was  heralded  by  the  stirring  lines  of 
Hutten's  pen.  These  form  a  distinct  epoch  in  the  history  of 
German  national  literature  ;  they  have  in  them  a  splendid 
natural  swing  and  ring,  strong  and  patriotic,  though  unfor- 
tunately addressed  to  knight  and  landsknecht  rather  than 
to  the  German  people. 

The  poet's  high  dream  of  a  knightly  national  regeneration 
bad  a  rude  awakening.  The  attack  on  tho  papacy,  and 
Luther's  vast  and  sudden  popularity,  frightened  Elector 
Albert,  who  dismissed  Hutten  from  his  court.  Hoping 
for  imperial  favour,  he  betook  himself  to  Charles  V. ;  but 
that  cold  young  prince,  who  cared  little  for  Humanists, 
and  was  not  a  German,  would  have  none  of  him.  So  he 
returned  to  bis  friends,  and  they  rejoiced  greatly  to  see 
him  still  alive ;  for  Pope  Leo  X,  had  ordered  him  to  bo 


arrested  and  sent  to  Home,  and  assassins  dogged  his  steps. 
He  now  attached  himself  more  closely  to  Franz  von 
Sickingen  and  the  knightly  movement.  This  also  came  to 
a  disastrous  end  in  tho  capture  of  tho  Eberiiberg,  and 
Sickingen's  death  ;  the  higher  nobles  had  triumphed  ;  the 
archbishops  avenged  themselves  on  Lutheranism  as  in- 
terpreted by  tho  knightly  order.  With  f^ickingen  Hutten 
alr.o  finally  fell.  He  fled  to  Basel,  when.'  Erasmus  refused 
to  SCO  the  sick  hero,  both  for  fear  of  hia  loathsome  diseases, 
and  also  bcc.iuse  tho  beggared  kriight  was  sure  to  borrow 
money  from  him.  A  paper  war  consequently  broke  out 
between  tho  two  Humanists,  which  embittered  Hutten's 
last  days,  and  stained  tho  memory  of  Erasmus.  From 
Rasel  L'lrich  dragged  his  limbs  to  MulhauSen  ;  and  when 
tho  vengeance  of  Erasmus  drove  him  thence,  he  went  to 
Zurich.  There  the  large  heart  of  Zwingli  welcomed  him  ; 
ho  helped  him  with  money,  and  found  him  a  quiet  refuge 
with  the  pastor  of  the  little  isle  of  Ufnau  on  tho  Zurich 
Lake.  There  the  frail  and  worn-out  poet,  writing  swift 
sa:ire  to  the  end,  fell  a  victim  to  lys  infirmities,  and  died 
(29th  August  1523)  at  the  age  of  thirty -five.  He  left 
behind  him  some  debts  due  to  compassionate  friends ;  he 
did  not  even  own  a  single  book,  and  all  his  goods  amounted 
to  tho  clothes  ou  his  back,  a  bundle  of  letters,  and  that 
valiant  pen  which  had  fought  so  many  a  sharp  battle,  and 
bad  won  for  the  poor  knight-errant  a  sure  place  in  the 
annals  of  literature. 

Ulri-h  von  Hutten  is  one  of  those  men  of  genius  at  whoia 
propriety  is  shocked,  and  whom  the  mean-spirited  avoid. 
Yet  through  his  short  and  buffeted  life  he  was  befriended, 
with  wonderful  charity  and  patience,  by  the  chief  leaders 
of  the  Humanist  movement.  For,  in  spite  of  his  irritablo 
vanity,  his  immoral  life  and  habits,  his  odious  diseases,  his 
painful  restlessness,  Hutten  had  much  in  him  that  strong 
men  could  love.  He  passionately  loved  the  truth,  and  was 
ever  open  to  all  good  influences.  He  was  a  patriot,  whose 
soul  yearned  for  what  was  high,  and  soared  to  ideal  schemes 
and  a  grand  Utopian  restoration  of  his  country.  In  spite 
of  all,  his  was  a  frank  and  noble  nature  ;  his  faults  chiefly 
the  faults  of  genius  ill-controlled,  and  of  a  Life  cast  in  the 
eventful  changes  of  an  ago  of  novelty.  A  swarm  of  writ- 
ings issued  from  his  pen  ;  at  first  the  smooth  elegance  of 
his  Latin  prose  and  verso  seemed  strangely  to  miss  his  real 
character  ;  he  was  the  Cicero  and  Ovid  of  Gernjony  before 
he  became  its  Lucian. 

His  chief  works  were  his  Ars  vcrsifcandi  (1511);  the  Nemo, 
(1518);  a  work  on  the  ilorhia  Galliais  (1519);  the  volume  of 
Steckelberg  complaints  against  Duke  Ulrich  (including  his  four 
Ciceronian  Orations,  his  Letters,  and  the  Phalarismui)  also  in  1519  ; 
tho  Vadismua  (1520) ;  and  tho  controversy  with  Erasmus  at  the 
end  of  his  life.  Besides  these  were  many  admirable  poema  in  Latin 
and  German.  It  will  never  be  known  with  certainty  now  far  Hutten 
was  tlio  parent  of  the  celebrated  Epiitola:  Obscurorum  Vircrnim,  that 
famous  satire  on  monastic  ignorance  as  represented  by  the  theo- 
logians of  Cologne  with  which  the  friends  of  Reuchlln  defended 
hira.  At  first  tho  cloister-world,  not  discerning  its  irony,  wel- 
comed the  work  as  a  defence  of  their  position  ;  though  their  eyes 
were  soon  opened  by  the  favour  with  which  the  learned  world 
'  received  it.  Tho  Epislolce  were  eagerly  bought  up  ;  the  first  j>art 
(41  letters)  appeared  at  the  end  of  1515  ;  early  in  1518  there  was  a 
second  edition;  later  in  1516  a  third,  with  an  appendix  of  seven 
letters  ;  in  1 51 7  appeared  the  second  part  (62  letters),  to  which  a  fresh 
appendix  of  eight  letters  was  subjoined  soon  after.  Hutten,  in  a  letter 
addressed  to  Robert  Crocus,  denied  that  he  was  the  author,  and  is 
followed  by  Bayle  in  his  DicSionanj  ;  but  there  is  no  doubt  as  to 
his  direct  connexion  with  the  book.  Erasmus  was  of  opinion  that 
there  were  three  authors,  of  whom  Crotus  Rubianus  was  the 
originator  of  tho  idea,  and  Hutten  a  chief  contributor.  D.  F. 
Strauss,  who  dedicates  td  tho  subject  a  chapter  of  his  admieable 
work  on  Hutten,  concludes  that  he  had  no  snare  in  the  first  part, 
but  that  his  hand  is  clearly  visible  in  the  second  part,  whien  he 
attributes  in  the  main  to  him.  To  him  is  due  the  more  ecrious  and 
severe  tone  of  that  bitter  portion  of  the  satire. 

For  a  complete  catalogue  of  the  writings  of  Hutten,  see  Bbcking's 
Index  Bibliographims  lluttcnianus  (1858).  Tho  best  biography 
(though  it  is  also  somewhat  of  a  political  pamphlet)  is  that  of 
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Strauss  [Uhlch  von  Ilulldt,  1657  ;  2J  eJ.,  1S71  ;  English  transla- 
tion  by  Sturgc,  lS7-i),  wiiU  which  may  bo  compared  the  mono;;raph3 
by  I'otton  (accoiii]ianyinfi  his  translation  in  French  of  the  ilorbui 
Galticu3,  1865),  Jlo'iuicfce,  Waf;enscil,  Von  Brunnow,  Biirck,  and 
Gohring.  See  also  Panzer  (Ulrich  von  Iluilcn  in,  litcrarischcT 
Ifinaii-ht,  179S) ;  and  K.  Uagcn  ("  tflrich  vou  Hutten  in  poli- 
ti=cher  Bcziehung"  in  hU  Z ur politiachen  OcschklUe  Dcidschlands, 
■  <>24).  (O.  W.  K.) 

HUTTON',  CiTARLES  (1737-1823),  the  youngest  son  of 
Henry  and  Eleanor  Hutton,  was  born  at  Newcastle-on- 
Tyno,  August  14,  1737.  His  father  was  an  underviewer 
in  the  coal-works  in  the  neighbourhood,  and  disd  in  June 
1742  ;  but  his  mother's  second  husband,  Francis  Fraim, 
proved  kind  to  the  boy,  and,  in  consequence  of  a  slight 
accident  to  tho  elbow-joint  of  his  right  arm,  sent  him  to 
school  while  hb  brothers  worked  in  the  pits.  The  most 
of  his  education  he  received  in  a  school  at  Jesmond,  kept 
by  Mr  Ivison,  a  clergyman  of  the  church  of  England. 
There  is  reason  to  believe,  on  the  evidence  of  two  pay-bills, 
that  for  a  short  time  in  1755  and  1756  Hutton  worked  in 
Old  Long  Benton  colliery  ;  at  any  rate,  on  Ivison's  promo- 
tion to  a  living,  Hutton  succeeded  to  the  Jesmond  school, 
whence,  in  consequence  of  increasing  pupils,  he  removed  to 
Stote's  Hall.  While  he  taught  during  the  day  at  Stote's 
Hall,  he  studied  mathematics  in  tho  evening  at  a  school  in 
Newcastle.  In  17G0  he  married,  and  began  the  work  of 
tuition  on  a  larger  scale  in  Newcastle,  where  he  had  among 
his  pupils  John  Scott,  afterwards  Lord  Ehion,  chancellor 
of  England.  In  1764  ho  published  his  first  work,  The 
Schoolmaster  s  Guide,  or  a  Complete  System  of  Practical 
Arithmetic,  which  in  1770  was  followed  by  his  Treatise  on 
Mensuration  both  m  Theory  and  Practice,  In  1772  appeared 
a  tract  on  The  Principles  of  Bridges,  suggested  by  the 
destruction  of  Newcastle  bridge  by  a  high  flood  on  17  th 
November  1771.  On  a  vacancy  occurring  in  the  professor- 
ship of  mathematics  at  the  Royal  Military  Academy, 
Woolwich,  in  1773,  Hutton  became  a  candidate,  and  after 
a  severe  competitive  contest  was  appointed  to  the  post. 
Ho  was  made  a  fellow  of  the  Royal  Society  in  1774,  and 
at  their  request  drew  up  an  account  of  -the  calculations  to 
determine  the  mean  density  and  mass  of  the  earth  made 
by  him  from  the  measurements  taken  in  1774—76  at 
Schiehallion  in  Perthshire.  This  account  appeared  in  the 
Philosophical  Transactions  for  1778,  was  afterwards  re- 
printed in  the  second  volume  of  liia  Tracts  on  Mathematical 
and  Philosophical  Suhjects,  and  procured  for  Hutton  tho 
degree  of  LL.D.  from  the  university  of  Edinburgh.  He 
was  elected  foreign  secretary  to  the  Royal  Society  in  1779, 
but  his  resignation  iu  1783  was  brought  about  by  the 
president  Sir  Joseph  Banks,  whoso  behaviour  to  the  mathe- 
matical section  of  the  society  was  somewhat  Ligh-handed 
(see  Kippis's  Observations  on  the  lale  Contests  in  the  Royal 
Society,  London,  1784).  After  his  Tables  of  the  Proditcts 
and  Poicers  of  Ntimhers,  1781,  and  hh  Mathematical  Tables, 
1785,  he  issued,  for  the  use  of  the  Royal  Military  Academy, 
in  1787  Elements  of  Conic  Sections,  and  in  1798  his  Cotirse 
of  Mathematics.  The  last,  at  the  time  it  appeared,  was 
much  superior  in  mode  of  treatment  to  any  existing  work 
on  the  subject,  and  in  succeeding  editions  the  author  incor- 
porated many  now  discoveries  and  methods.  The  two 
volumes  of  his  Mathematical  and  Philosophical  Dictionary, 
a  most  valuable  contribution  to  scientific  biography,  were 
published  in  1795,  and  the  four  volumes  of  Recreations  in 
Milhematics  and  Katural  Philosophy,  mostly  a  translation 
from  the  French,  in  1803.  One  of  the  most  laborious  of 
Lis  works  was  tho  abridgment,  in  conjunction  with  Drs 
Shaw  and  Pearson,  of  the  Philosophical  Transactions.  This 
undertaking,  the  mathematical  and  scientific  parts  of  which 
fell  to  Hutton's  share,  was  completed  in  1809,  and  filled 
eighteen  volumes  quarto.  Hutton's  long-continued  con- 
uoiion  (it  extended  over  fifty-sis  years)  with  the  matlie- 


matical  periodicals  of  liis  time,  whether  as  contributor  or 
editor,  deserves  a  word  of  notice.  His  name  first  appears 
in  the  Ladies'  Diary  (a  poetical  and  mathematical  almanac 
which  was  begun  in  1704,  lasted  on  till  1871,  and  which 
"  contributed  more  to  tho  study  and  improvement  of 
mathematics  than  half  the  boolcs  professedly  written  on 
the  subject  ")_in  tho  year  1764;  ten  years  later  he  was 
appointed  editor  of  tho  almanac,  a  post  which  he  retained 
till  1817.  Previous  to  his  editorship  of  the  Diary,  he  had 
begun  a  email  periodical,  Miscellanea  Mathematica,  which 
extended  only  to  thirteen  numbers ;  subsequently  to  it,  he 
published  in  five  volumes  The  Diarian  Miscellany,  ■which 
consisted  of  all  the  useful  and  entertaining  parts  of  the 
Diary  down  to  1773,  with  many  additional  solutions  and 
improvements.  On  the  resignation,  owing  to  failing  health, 
of  his  professorship  in  1807,  he  was  allowed  a  pension  of 
£500  a  year.     He -died  on  27th  January  1823. 

All  the  biographical  notices  of  Hutton  are  unanimouB 
in  describing  him  as  one  of  the  most  skilful  of  teachers, 
and  tho  most  amiable  of  men.  His  modesty  and  sim- 
plicity were  as  remarkable  as  his  intellectual  gifts.  To 
his  friends  and  pupils  ho  exiibited  a  warmth  of  personal 
afl'ection  that  attached  both  to  him  in  a  very  rare  degree 
It  was  also  with  him  a  sacred  duty  to  seek  out  the  poor 
and  unbefriended  student  of  science,  and  promote  and 
otherwise  assist  him  to  the  best  of  his  power. 

HUTTON,  James  (1726-1797),  one  of  the  great 
founders  of  geological  science,  was  born  in  Edinburgh  on 
3d  June  1726.  Educated  at  the  high  school  and  university 
of  his  native  city,  he  acquired  v^hile  still  a  student  a 
passionate  love  of  scientific  inquiry.  It  had  been  decided 
that  he  should  pursue  a  professional  career,  and  he  was 
accordingly  apprenticed  to  a  lawyer.  But  as  instead  of 
copying  law  papers  he  was  sometimes  found  amnsing  his 
fellow-clerks  with  chemical  experiments,  his  employer  with 
much  sagacity  advised  that  a  more  congenial  profession 
than  the  law  should  be  chosen  for  him.  The  young 
ajprenbice,  released  from  his  engagement,  chose  medicine 
as  the  pursuit  nearest  akin  to  his  favourite  study  of 
chemistry.  He  studied  for  three  years  at  Edinburgh,  and 
completed  his  medical  education  by  an  attendance  of  nearly 
two  years  at  the  medical  classes  in  Paris,  returning  by  the 
Low  Countries,  and  taking  his  degree  of  doctor  of  medicine 
at  Ley  den  in  1749.  At  the  end  of  that  year  ha  came  back 
to  England,  only  to  find,  however,  that  though  ho  had 
qualified  himself  to  practise  as  a  medical  man  there  seemed 
hardly  any  opening  for  him.  In  the  summer  of  the  ensuing 
year  he  definitively  abandoned  the  idea  of  following  out  the 
medical  profession,  and,  having  inherited  a  smaU  property 
in  Berwickshire  from  his  father,  resolved  to  devote  him- 
self to  agriculture.  With  the  SKal  and  thoroughness 
characteristic  of  his  disposition,  he  then  went  to  Norfolk 
to  learn  the  practical  work  of  farming.  Thereafter  he 
extended  his  experience  by  a  tour  in  Holland,  Belgium, 
and  the  north  of  France.  During  these  years  he  began  to 
study  the  surface  of  tho  earth,  looking  into  every  pit,  ditch, 
or  rivor-bed  that  ho  saw,  and  gradually  shaping  in  his  mind 
tho  problem  to  which  he  afterwards  devoted  his  energies. 
In  the  summer  of  1754  he  established  himself  on  his  own 
farm  in  Berwickshire,  where  he  resided  for  fourteen  years, 
and  where  he  introduced  the  most  improved  forms  of  hus- 
bandry. Ab  the  farm  was  brought  into  excellent  order, 
and  as  its  management,  becoming  more  easy,  grew  less 
interesting,  ho  was  finally  induced  to  let  it,  and  establish 
himself  for  tho  rest  of  his  life  in  Edinburgh.  This  took 
place  about  the  year  1768. 

From  this   period  until   h.is   death   in   1797    he   lived 

unmarried  with  his  three  sisters.     Surrounded  by  congenial 

literary  and  scientific  friends,  he  devoted  himself  to  those 

i  researches  which  aavo  had  so  important  an  influence  upoD 
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the  progress  of  science.  At  tLat  time  geology  io  any  proper 
sense  of  tho  term  did  not  exist.  Mineralogy,  however,  had 
made  considerable  progress.  Hutton's  taste  for  chemistry 
naturally  led  him  into  mineralogy.  But  he  had  conceived 
larger  ideas  than  wore  entertained  by  the  mineralogbts  of 
iiis  day.  Ho  desired  to  trace  back  tho  origin  of  the  various 
minerals  and  rocks,  and  thus  to  arrive  at  some  clear  under- 
standing of  the  history  of  the  earth.  For  many  years  ho 
continued  to  ponder  over  the  subject,  making  during  that 
time  many  excursions  to  different  parts  of  the  country  to 
obtain  materials  for  his  researches,  or  to  test  the  hypotheses 
Iio  had  been  led  to  form.  At  last,  in  the  spring  of  tho  year 
1785, he  communicated  his  views  to  the  recently  established 
lloyal  Society  of  Edinburgh  in  a  paper  entitled  Theory  of 
the  Earth,  or  an  Investigation  of  the  Laws  Obscrvalle  in  the 
Composition,  Dissolution,  and  Restoration  of  Land  vfon 
the  Globe.  In  this  remarkable  work  tho  doctrine  is  ex- 
pounded that  geology  is  not  cosmogony,  but  must  confine 
itself  to  the  study  of  tho  materials  of  tho  earth  •  that 
everywhere  evidence  may  bo  seen  that  tho  present  rocks  of 
the  earth's  surface  have  been  formed  out  of  tho  waste  of 
older  rocks ;  that  these  materials  having  been  laid  down 
under  the  sea  were  there  consolidated  under  great  pressure, 
and  were  subsequently  disrupted  and  upheaved  by  tho 
expansive  power  of  subterranean  heat ;  that  during  these 
convulsions  veins  and  masses  of  molten  rock  were  injected 
into  tho  rents  of  the  dislocated  strata ;  that  every  portion 
of  the  upraised  land,  as  soon  as  exposed  to  the  atmosphere, 
is  subject  to  decay ;  and  that  this  decay  must  tend  to  advance 
until  tho  whole  of  the  land  has  been  worn  away  and  laid 
down  on  the  sea-floor,  whence  future  upheavals  will  once 
more  raise  the  consolidated  sediments  into  now  land.  In 
somo  of  these  broad  and  bold  generalizations  Hutton  was 
anticipated  by  the  Italian  geologists;  but  to  him  belongs 
the  credit  of  having  firSt  perceived  their  mutual  relations, 
and  combined  them  in  a  luminous  coherent  theory  every- 
where based  upon  observation. 

It  was  not  merely  the  ground  bcneaih  us  to  which  Hutton 
directed  his  attention.  He  had  long  ctudied  the  changes 
of  the  atmosphere.  The  same  volume  in  which  his  Theory 
of  the  Earth  appeared  contained  also  a  Theory  of  Rain, 
which  was  read  to  the  Royal  Society  of  Edinburgh  in 
February  1784.  He  contended  that  the  amount  of  mois- 
ture which  tho  air  can  retain  in  solution  increases  with 
augmentation  of  temperature,  and  therefore  that  on  tho 
mixture  of  two  masses  of  air  of  different  temperatures  a 
portion  of  the  moisture  must  be  condensed  and  appear  in 
visible  form.  He  investigated  tho  data  available  in  his 
time  regarding  rainfall  and  climate  in  different  regions  of 
the  globe,  and  came  to  tho  conclusion  that  the  rainfall  is 
everywhere  regulated  by  the  humidity  of  the  air  on  the  one 
Land,  and  the  causes  which  promote  mixtures  of  different 
aerial  currents  in  the  higher  atmosphere  on  tho  other. 

The  vigour  and  versatility  of  his  genius  may  be  under- 
stood from  the  variety  of  works  which,  during  his  thirty 
years'  residence  in  Edinburgh,  ho  gave  to  tho  world. 
In  the  year  1792  ho  published  a  quarto  volume  entitled 
Dissertations  on  different  Subjects  in  Xatural  Philosophy, 
in  which  ho  discussed  the  nature  of  matter,  fluidity,  co- 
hesion, light,  heat,  and  electricity.  Some  of  theso  subjects 
were  further  illustrated  by  him  in  papers  read  before  the 
Royal  Society  of  Edinburgh.  He  did  not  restrain  himself 
within  the  domain  of  physics,  but  boldly  marched  into  that 
of  metaphysics,  publishing  three  quarto  volumes  with  the 
title  An  Investigation  of  the  Principles  of  Knowledge,  and 
of  the  Progress  of  Reason— from  Sense  to  Science  and  Philo- 
sophy. In  this  work  he  d^evelops  the  idea  that  the  external 
world,  as  conceived  by  us,  is  the  creation  of  our  own  minds 
influenced  by  impressions  from  without,  that  there  is  no 
resemblance  between  our  picture  of  the  outer  world  and  the 


reality,  yet  that  the  impressions  produced  upo::  our  mind,'', 
being  constant  and  consistent,  become  as  much  realities  to 
us  as  if  they  precisely  resembled  things  actually  existing, 
and  therefore  that  our  moral  conduct  must  remain  the  same 
as  if  our  ideas  perfectly  corresponded  to  the  causes 
producing  them.  His  closing  years  were  devoted  to  tho 
extension  and  republication  of  his  Theory  of  the  Earth,  of 
which  two  volumes  octavo  appeared  in  1795.  A  third 
volunio,  necessary  to  complete  tho  work,  was  left  by  him  in 
manuscript,  and  is  referred  toby  his  biographer  I'layfair,  but 
seems  to  have  disappeared.  No  sooner  had  this  task  been 
performed  than  ho  set  to  work  to  collect  and  systematize 
his  numerous  writings  on  husbandry,  which  ho  proposed 
to  publish  under  the  title  of  Elements  of  Agrirulliire.  He 
had  nearly  completed  this  labour  when  an  incarable  disease 
brought  his  active  career  to  a  close  on  26th  March  1797. 

It  is  by  his  Theory  of  the  Earth  tlmt  Hutton  will  be  remembered 
with  reverence  while  geology  continues  to  bo  cultiv.itcd.  Tho 
author's  style,  however,  ucing  .somewhat  heavy  and  obscure,  the  book 
did  not  attract  during  his  lifctiinc  so  much  attention  as  it  desciTed. 
Hapiiily  for  science  Hutton  numbered  among  bis  fiicnds  Jolui 
rUyfair,  professor  of  mathematics  in  the  university  of  Edinburgh, 
whoso  entliusiasra  for  the  spread  of  Hutton's  doctrine  was  combined 
with  a  rare  gift  of  graceful  and  luminous  exposition,  five  years 
after  Hutton's  deatli  he  published  a  volume,  Jlluslralions  of  t/it 
liuttonian  Theory  of  the  Earth,\n  which  ho  gave  an  admirable  sum- 
mary of  that  theory,  with  numerous  addition.al  illustrations  and 
arguments.  This  work  is  justly  regarded  as  one  of  the  classical  con. 
tributions  to  geological  literature.  To  its  inllucnce  much  of  the 
sound  progress  of  liritisli  geology  must  bo  ascribed.  In  the  yeai 
1800  a  biographical  account  of  Hutton,  written  by  Playfair,  was 
published  in  vol.  v.  of  the  Transactions  of  the  J.'oyal  Society  of 
Edinburgh.  (A.  GE. ) 

,  IIUY,  in  Flemish  Hoey,  a  town  of  Belgium,  at  the  head 
of  an  arrondissement  in  the  province  of  Liege,  situated  in 
the  most  romantic  portion  of  the  Jleuse  valley  near  the 
confluence  of  the  Hoyoux,  on  the  railv.-ay  between  Liege 
and  Namur,  and  about  20  miles  west  of  the  former  city. 
It  lies  on  both  hanks  of  tho  river,  and  the  two  portions  are 
united  by  a  bridge  about  4C0  feet  long.  Of  best  note 
among  the  buildings  arc  the  town-house,  the  court-house, 
the  hospital,  and  the  collegiate  church  of  Notre  Dame, 
I  which  is  an  excellent  specimen  of  Gothic  architecture,  dating 
originally  from  tho  14th  century,  but  restored  in  the  course 
of  the  IGth  and  tho  19th.  The  citadel  of  Huy  is  now 
demolished.  It  was  a  powciful  fortress,  constructed 
between  1817  and  1822  on  the  site  of  the  older  castle 
dismantlsd  by  the  Dutch  in  1718.  Part  of  the  works  were 
excavated  ia  the  solid  rock,  and  the  whole  building  looked 
down  on  tho  valley  of  the  Sleuse  with  picturesque  defiance. 
Of  the  industrial  activity  of  the  town  the  most  important 
results  are  paper,  tin-plate,  zinc,  iron,  earthenware,  and 
brandy ;  and  iron,  zino,  and  coal  are  extensively  wrought 
in  the  vicinity.     The  population  in  187G  was  11,774. 

Huy,  in  modern  Latin  Jloiinn,  Ilognm,  Ifiiyum,  and  Ilmnn, 
existed  at  loast  as  early  as  the  7th  century,  and  according  to  some 
authorities  it  was  founded  in  148  by  the  emperor  Antoninus, 
Coins  of  Charles  the  Simple  are  extant  with  the  legend  in  Vico 
Eoio.  The  older  name  of  tho  district  in  which  it  is  situated 
was  tho  Condroz,  or  territory  of  the  Condrosii.  Under  tho  prince, 
bishops  of  Liege  Huy  was  a  prosperous  place,  and  it  possessed  no 
fewer  than  fifteen  churehcs,  as  well  as  a  number  of  monasteries,  fora 
population  of  about  5000.  It  was  in  ono  of  its  suburbs  that  tho 
abbey  of  Neufmousticr  was  founded  by  Peter  the  Hermit,  who  died 
and  was  buried  within  its  precincts  (1115).  Part  of  the  cloisters 
are  still  standing;  and  a  monument  was  erected  in  1858  by  M. 
Godin,  tho  owner  of  the  grounds,  to  mark  the  site  of  the  hermit's 
tomb.  Huy  was  captured  by  tho  Dutch  in  1595,  and  in  1G93  it 
was  taken  and  burned  by  tho  French.  The  Dutch  were  in  possession 
from  1702  till  1718,  when  they  restored  the  town  to  the  emperor. 
See  Gorissen's  edition  of  Melard,  Jlisl.  de  la  ville  tl  du  chdttau  di 
Buy,  Huy,  1839. 

HUYOENS,  Christuan  (1629-1C95),  mathematician, 
mechanician,  astronomer,  and  physicist,  was  born  at  the 
Hague,  April  14,  1629.  He  was  the  second  son  of  Conetan- 
tin  Huygens,  noticed  below.     From  his  father  Christiaaa 
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received  the  rudiments  of  Lis  edueatiou,  whicli  was  con- 
tiQued  at  Leyden  under  Vinnius  and  Schooten,  and  com- 
pleted ia  the  juridical  school  of  Breda.  His  mathematical 
bent,  however,  soon  diverted  him  from  his  legal  studies, 
and  the  perusal  of  some  of  Lis  earliest  theorems  enabled 
Descartes  to  predict  Lis  future  greatness.  In  1649  he 
accompanied  the  mission  of-  Henry,  count  of  Nassau,  to 
Denmark,  and  in  1651  entered  tlie  lists  of  science  as  an 
assailant  of  the  unsound  system  of  quadratures  adopted  by 
Gregory  of  St  Vincent.  This  first  essay  {Exetasis  quadra- 
ture circidi,  Leyden,  1651)  was  quickly  succeeded  by  his 
Tkeoremata  de  quadratura  hyperboles,  ellipsis,  et  circuli; 
while,  in  a  treatise  entitled  De  circidi  magniltidine  iiiventa, 
he  made,  three  years  later,  the  closest  approximation 
hitherto  obtained  to  the  ratio  of  the  circumference  to  the 
diameter  of  a  circle. 

But  another  class  of  subjects  was  about  to  engage  his 
attention.  The  improvement  of  the  telescope  was  then 
justly  regarded  as  a  sine  qua  non  for  the  advancement  of 
astronomical  knowledge.  Owing,  however,  to  the  difficul- 
ties interposed  by  spherical  and  chromatic  aberration,  little 
progress  had  been  made  in  that  direction  when,  in  1655, 
Huygens,  working  with  Lis  brother  Constanlin,  hit  upon 
a  new  method  of  grinding  and  polishing  lenses.  The  im- 
mediate results  of  the  clearer  definition  obtained  were  the 
detection  of  a  satellite  to  Saturn  (the  sixth  in  order  of  dis- 
tance from  its  primary),  and  the  resolution  into  their  true 
form  of  the  abnormal  appendages  to  that  planet.  Each 
discovery  in  turn 'was,  according  to  the  prevailing  custom, 
announced  to  the  learned  world  under  the  veil  of  an 
anagram — removed,  in  the  case  of  the  first,  by  the  publica- 
tion, early  iri  1656,  of  the  little  tract  Be  Saturni  tuna 
ohservatio  nova ;  but  retained,  as  regards  the  second,  until 
1659,  when  in  the  Si/stema  Saturnium  the  varying  appear- 
ances of  the  so-called  "  triple  planet "  were  clearly  explained 
as  the  phases  of  a  ring  inclined  at  an  angle  of  20°  to  the 
ecliptia  His  application  of  the  pendulum  to  regulate  the 
movement  of  clocks  was  another  fruit  of  his  astronomical 
labours,  springing,  as  it  did,  from  his  experience  of  the 
need  for  an  exact  measure  of  time  in  observing  the  heavens. 
The  invention  dates  from  1656;  the  Horologium,  contain- 
ing a  description  of  the  requisite  mechanism,  was  published 
in  the  following  year,  and  on  the  16th  of  June  1657 
Huygens  presented  his  first  "  pendulum-clock "  to  the 
states-general. 

His  reputation  now  became  cosmopolitan.  As  early  as 
1655  the  university  of  Angers  had  distinguished  him  with 
an  honorary  degree  of  doctor  of  laws.  In  1663,  on  the 
occasion  of  his  second  visit  to  England,  he  was  elected  a 
fellow  of  the  Eoyal  Society,  and  imparted  to  that  body  in 
January  16G9  a  clear  and  concise  statement  of  the  laws 
governing  the  collision  of  elastic  bodies.  Although  these- 
conclusions  were  arrived  at  independently,  and,  as  it  would 
seem,  several  years  previous  to  their  publication,  they  were 
in  great  measure  anticipated  by  the  communications  on  the 
same  subject  of  Wallis  and  Wren,  made  respectively  in 
November  and  December  1668. 

Huygens  Lad  before  this  time  fixed  Lis  abode  in  Fr.ince. 
In  1665  Colbert  made  to  him  on  behalf  of  Louis  XIV.  an 
offer  too  tempting  to  be  refused,  and  between  the  following 
year  and:5.1681  his  residence  in  the  philosophic  seclusion 
of  the  Biblibtheque  du  Roi  was  only  interrupted  by  two 
short  visits  to  his  native  country  His  magnum  opus  dates 
from  this  period.  The  Horologium  Oscillatoriwn,  published 
with  a  dedication  to  his  royal  patron  in  1673,  contained 
origin il  discoveries  sufficient  to  have  furnished  materials, 
foi'  half  a  dozen  striking  disquisitions.  His  solution  of  the 
celebrated  problem  of  tLe  "  centre  of  oscillation  "  formed  in 
itself  an  important  event  in  tLe  history  of  mechanics. 
Assuming  as  an  axiom  that  the  centre  of  gravity  of  any  num- 


ber of  interdependent  bodies  cannot  rise  higher  tliop  the 
point  from  which  it  fell,  ho  arrived,  by  anticipating  in  the 
particular  case  tLe  general  principle  of  the  conservation  Qf 
vis  viva,  at  correct  although  not  strictly  demonstrated  con- 
clusions. His  treatment  of  the  subject  is  especially  note- 
worthy as  being  the  firs'  successful  attempt  to  deal  with 
the  dynamics  of  a  system.  TLe  determination  of  tLe  true 
relation  between  tLe  length  of  a  pendulum  and  the  time  of 
its  oscillation  ;  the  invention  of  the  theory  of  evolutcs  ;  tho 
discovery,  hence  ensuing,  that  the  cycloid  is  its  own  evolute, 
and  is  strictly  isochronous ;  the  ingenious  although  practi- 
cally inoperative  idea  of  correcting  the  "circular  error"  of 
the  pendulum  by  applying  cycloidal  cheeks  to  clocks — 
were  all  contained  in  this  remarkable  treatise.  Tlie 
theorems  on  the  composition  of  forces  in  circular  motion 
with  which  it  concluded  formed  the  true  prelude  to  tLe 
Principia,  and  would  alone  suflSce  to  establish  the  claim  of 
Huygens  to  the  highest  rank  among  mechanical  inventors. 

In  16&1  he  finally  severed  his  French  connexions,  and 
returned  to  Holland.  The  harsher  measures  which  about 
that  time  began  to  be  adopted  towards  Lis  co-religionists  ia 
France  are  usually  assigned  as  the  motive  of  this  step. 
He  now  devoted  himself  during  six  years  to  the  production 
of  lenses  of  enormous  focal  distance,  which,  mounted  OEi 
high  poles,  and  connected  with  the  eye-piece  by  means  of  t^ 
cord,  formed  what  were  called  "  aerial  telescopes."  Thrcti 
of  his  object-glasse.?,  of  respectively  123,  180,  and  210  feet 
focal  length,  are  still  in  the  possession  of  the  Eoyal  Society., 
He  also  succeeded  in  constructing  an  almost  perfectly 
achromatic  eye-piece,  still  known  by  his  name.  But  his 
researches  in  physical  optics  constitute  Lis  cLief  title-deed 
to  immortality.  AltLougL  Hooke  first  proposed  tLe  wave 
theory  of  light,  Huygens  gave  reality  to  the  conception, 
establishing  it  on  a  foundation  so  sure  that  it  has  never 
since  been  shaken.  His  powerful  scientific  imagination 
enabled  Lira  to  perceive  tLat  an  undulation  may  be  broken 
up  into  an  indefinite  number  of  parts,  eacL  of  wLich  is  the 
origin  of  a  partial  wave,  and  that  the  aggregate  effect  of 
all  these  partial  waves  will  reconstitute  the  primary  wave  at 
any  subsequent  stage  of  its  progress.  This  resolution  of  the 
main  undulation  is  tLe  well-known  "Principle  of  Huygens," 
and  by  its  means  he  was  enabled  to  prove  the  fundamental 
laws  of  optics,  and  to  assign  the  correct  construction  for  the 
direction  of  the  extraordinary  ray  in  uniaxial  crystals. 
These  investigations,  together  with  his  discovery  of  the 
"  wonderful  phenomenon  "  of  polarization,  are  recorded  in 
his  Traite  de  la.  Lnmiere,  published  at  Leyden  in  1690,  but 
composed  in  1678.  In  tLe  appended  treatise  Sur  la  Cause 
de  la  Fesanletor,  he  rejected  gravitation  as  a  universal 
quality  of  matter,  although  admitting  the  Newtonian 
theory  of  the  planetary  revolutions.  From  Lis  views  on 
centrifugal  force  Le  deduced  tLe  oblate  figure  of  tLe  eartL, 
estimating  its  compression,  Lowever,  at  little  more  tLan 
one-half  its  actual  amount. 

Huygens  was  never  married.  He  die-d  at  the  Hague, 
June  8,  169o,  bequeathing  his  manuscripts  to  tho  university 
of  Leyden,  and  Lis  considerable  property  to  the  sons  of  his 
younger  brother.  In  character  he  was  as  estimable  as  he 
was  brilliant  in  intellect.  Although,  like  most  men  of 
strong  originative  power,  he  assimilated  with  difficulty  tLe 
ideas  of  others,  his  tardiness  sprang  rather  from  inability 
to  depart  from  the  track  of  his  own  methods  than  from 
reluctance  to  acknowledge  the  merits  of  his  competitors. 

lu  addition  to  the  worVs  .ili-eady  mentioned,  his  Cosmotheoros- 
a  speculation  concerning  the  inhabitants  of  the  planets — was  printed 
posthnmously  at  the  Hague  ia  1698,  and  appeared  almost  simultane- 
ously in  an  English  translation.  A  volume  entitled  Opera  Poslhuma, 
Leyden,  1703,  containedhis  "Dioptrion,"  in  which  the  ratio  bet  weeu 
the  respective  focal  lengths  of  object-glass  and  eye-glass  is  given  ps- 
the  measure  of  magnifying  power,  together  with  the  shorter  cssayt 
Dc  vilris  Jigurandis,  Vc  corona  ct  parhcliis,  &e.     An  early  tract  Di 
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ratiociniia  in  liido  ulca,  printed  in  1C57  with  Scliooten'a  Excrcila- 
Honf.i  itallicmaticx,  is  notable  as  one  of  the  first  foimal  treatises  ou 
the  theory  of  probabilities ;  nor  should  his  iuvtstigaticns  of  the 
properties  of  the  cissoiJ,  logarithmic,  and  catenary  bo  left  unnoticed. 
His  invention  of  the  spiral  watch-spring  was  explained  iu  the 
Journal  clcs  Savanls,  February  25,  1675.  An  edition  of  his  worlcs 
wna  published  by  'S  Gravosande,  of  which  two  quarto  volmncs 
appeared  under  the  headirp  Opera  raria,  l/cyden,.  1724,  and  two 
«up|domcntary  ones  entitled  Opera  rcliqua,  Amsterdam,  17'28.  His 
BcicntiCc  correspondence,  edited  from  manuscripts  preserved  at  Ley- 
den  by  I'.  J.  Uylonbroel:,  was  published  with  the  title  Christiani 
Uwjcnii  aliorumque  teculi  XVII.  virorum  cdcbrium  Excrcitationea 
ifalAcmalicce  et  FhUosophias,  The  Hague,  1833.  (A.  M.  C.) 

HUYGENS,  SiK  CoNSTANTiJN  or  Constantin  (1596- 
1687),  Dutch  poet  and  diplomatist,  waa  born  at  the  Hague 
on  tho  4th  of  September  1596.  His  father,  Christiaan 
Huygena,  was  secretary  to  the  etate  cowncil,  and  a  man 
of  great  political  importance.  At  tho  baptism  of  the 
child,  the  city  of  Breda  was  one  of  his  spoasora,  and  tho 
famous  admiral  Justinus  van  Nassau  tho  other.  From  his 
earliest  childhood  lie  was  trained  in  every  polite  accom- 
plishment, and  before  he  was  seven  he  could  speak  French 
with  fluency.  Ho  was  taught  Latin  by  Johannes  Dedelus, 
and  soon  became  a  master  of  classic  versification.  As  he 
grew  up,  he  developed  not  only  extraordinary  intellectual 
gifts  but  groat  physical  beauty  and  strength,  and  was  one 
of  the  most  accomplished  athletes  and  gymnasts  of  his  age ; 
his  skill  in  playing  tho  lute  and  in  tho  arts  of  painting  and 
engraving  attracted  general  attention  before  he  began  to 
develop  hLs  genius  as  a  writer.  In  1616  he  proceeded, 
with  his  elder  brother,  to  the  university  of  Loyden,  Ho 
stayed  there  only  one  year,  and  in  1618  proceeded  to 
London  with  the  English  ambassador  Carleton ;  he  re- 
mained in  London  for  some  months,  and  then  went  to 
Oxford,  where  he  studied  for  some  tioio  in  the  Bodleian 
Library, and  to  Woodstock,'Wiudsor,  and  Cambridge;  ho  was 
introduced  at  the  English  court,  and  played  tho  lute  before 
James  I.  The  most  interesting  feature  of  this  visit  was 
the  intimacy  which  sprang  up  between  tho  young  Dutch 
poet  and  tho  famous  Dr  Donne,  for  whoso  genius  Uuygens 
preserved  through  life  an  unbounded  admiration.  He 
returned  to  Holland  in  company  with  the  English  con- 
tingent of  the  synod  of  Dort,  and  in  1620  ho  proceeded  to 
Venice  in  the  diplomatic  service  of  his  country ;  on  his 
return  he  nearly  lost  his  life  by  a  foolhardy  exploit,  namely, 
the  scaling  of  the  topmost  spire  of  Strasburj^*  cathedral 
Ih  1621  he  published  one  of  his  most  weighty  and  popular 
poems,  hia  Balava  Tempe,  and  in  tho  same  year  ho  pro- 
ceeded again  to  London,  as  secretary  to  tho  ambassador, 
Wyngaerdan,  but  returned  in  three  months.  His  third 
diplomatic  visit  to  England  lasted  longer,  from  tho  5th  of 
December  1C21  to  the  Ist  of  JIarch  1023.  During  his 
absence,  hia  volume  of  satires,  C'o&tdick  Mai,  dedicated  to 
Jacob  Cats,  appeared  at  the  Hague.  In  tho  autumn  of 
1622  he  was  knighted  by  James  L  He  published  a  largo 
volume  of  mbcellaneous  poems  iu  1625  under  tho  title  of 
Otiorum  lilri  si'x ;  and  in  the  same  year  ho  was  appointed 
private  secretary  to  tho  stadholder.  In  1027  Huygcns 
married  Suzanna  van  Baerlo,  and  tho  young  couple  settled 
in  a  handsome  house  in  tho  best  part  of  tho  Hague  ;  four 
sons  and  a  daughter  were  bom  to  thera.  In  1630  Haygens 
was  called  to  a  seat  in  the  privy  council,  and  he  continued 
to  exercise  political  power  with  wisdom  and  vigour  for 
many  years,  under  tho  title  of  tho  lord  of  Zuyliehem.  In 
1634  he  completed  his  long-talkcd-of  version  of  the  poems 
of  Donne.  In  1637  ho  had  the  misfortune  to  lose  his 
admirable  wife,  and  he  immediately  began  to  celebrate  the 
virtues  and  pleasures  of  their  married  life  in  the  remarkable 
didactic  poem  called  Dajirerck,  which  was  not  published 
till  long  afterwards.  From  1639  to  1641  he  occupied 
himself  by  building  a  magnificoct  house  and  garden  outside 
tho  Hague,  aud  by  culobrating  their  beauties  in  a  poem 


ohtitlod  Ilofwijcl;  v.liich  Baw  tho  light  iu  1C51.  Iu  IGlT 
ho  wroto  hia  beautiful  poem  of  Oojenlioost  or  "  Eye  Con- 
solation,"  to  gratify  his  blind  friend  Lucretia  van  Trollo. 
Ho  made  hia  solitary  effort  in  the  dramatic  lino  in  1659, 
when  ho  brought  out  his  comedy  of  Trijntje  Cor«f/is,  which 
deals,  in  rather  broad  humour,  with  tho  adventures  of  tho 
wife  of  a  ship's  captain  at.ZaanJam.  In  1058  ho  rearranged 
his  poems,  and  issued  them  with  many  additions,  under  the 
title  of  CoiTi  Flowers.  He  proposed  to  the  Govcrnmont  that 
the  present  highway  from  tho  Hague  to  the  sea  at  Schevcn- 
ingcn  should  be  constructed,  and  during  his  absence  on  a 
diplomatic  mission  to  the  French  court  in  1606  the  road 
was  made- as  a  compliment  to  the  venerable  statesman,  who 
expressed'  his  gratitude  in  a  descriptive  poem  entitled 
Zeeslraet.  Uuygens  edited  his  poems  for  the  last  time  in 
1072,  and  died  in  his  ninety-lirst  year,- on  tho  28th  of 
March  1087.  His  second  son,  Christiaan,  the  eminent 
astronomer,  is  noticed  above. 

Constantijn  Uuygens  is  the  most  brilliaiit  fignro  in  Dutch  literary 
history.  Other  statesmen  surpassed  him  in  political  inlluence.  and 
at  least  two  other  poets  surpassed  him  in  the  value  and  oricuial  ity  of 
thoir  v,Titing8.  But  his  figure  was  wore  dignified  and  splendid,  hia 
talents  were  more  varied,  and  his  general  accomplishments  more 
remarkable  than  thoso  of  any  other  person  of  his  age,  the  greatest 
ago  in  tho  history  of  tho  Ketherlands.  Ilnygens  is  the  grand 
sci'jncur  of  tho  republic,  tho  type  of  aristocratic  oligarchy,  the  jewel 
and  ornament  of  Dutch  liberty.  When  we  consider  his  imposing 
character  and  tho  positive  value  of  his  writings,  we  may  well  be 
surprised  that  ho  has  not  found  a  modem  editor.  It  is  a  disgrace 
to  Dutch  scholarship  that  no  complete  collection  of  the  writings  of 
Haygens  exists.  His  autobiography,  Dc  rita  propria  scrmtmes, 
did  not  see  tho  light  nntU  1827,  and  his  remarkable  poem,  Cluys- 
werck,  was  not  printed  until  1842.  As  a  poet  Huygens  shows  a 
finer  sense  of  form  than  any  other  Dutch  writer  ;  tho  language,  in 
his  hands,  becomes  as  flexible  as  Italian,  His  epistles  and  lighte' 
pieces,  in  particular,  display  his  metrical  ease  and  facility  to  perfec- 
tion. (E.  W.  a.) 

HUYSiLVNS.  Four  painters  of  this  family  matriculated 
in  the  Antwerp  guild  in  the  17th  century.  Cornelis  the 
elder,  apprenticed  in  1033,  passed  for  a  mastership  in  1030, 
and  remained  obscure.  Jacob,  apprenticed  to  Frane 
Wouters  in  1650,  wandered  to  England  towards  the  close 
of  tho  reign  of  Charles  II.,  and  competed  with  Lely  as  a 
fashionable  portrait  painter.  He  executed  a  portrait  of  the 
queen,  Catherine  of  Braganza,  now  in  the  national  portrait 
gallery,  and  Horace  Walpole  assigns  to  him  the  likeness 
of  Lady  Bellasys,  now  catalogued  at  Hampton  Court  as  o 
work  of  Lely.  His  portrait  of  Izaak  Walton  in  the  National 
Gallery  shows  a  disposition  to  imitate  the  styles  of  Rubens 
and  Van  Dyke.  According  to  most  accounts  he  died  in 
London  in  1696.  Jan  Baptist  Huysmans,  born  at  Antwerp 
in  165i,  matriculated  in.  1676-77,  and  died  there  in 
1715-16.  He  was  younger  brother  to  Cornells  Huysmans 
the  second,  who  was  born  at  Antwerp  in  1048,  and  educated 
by  Gaspar  do  Wit  and  Jacob  van  Artois.  Of  Jan  Baptist 
little  or  nothing  has  been  preserved,  except  that  he 
registered  numerous  apprentices  at  Antwerp,  and  painted  a 
landscape  dated  1697  now  in  the  Brussels  museum.  But 
for  the  signature  critics  would  assign  this  piece  to  his 
brother.  Cornelis  the  second  is  tho  only  master  of  the 
name  of  Huysmans  whoso  talent  was  largely  acknowledged. 
Ho  chanced  to  receive  lessons  from  two  artists,  one  of  whom 
was  familiar  with  the  Roman  art  of  tho  Poussins,  whilst 
the  other  inherited  tho  scenic  style  of  the  school  of  Kubens. 
He  combined  the  two  in  a  rich,  highly  coloured,  and  usually 
effective  style,  which,  however,  was  not  free  from  monotony. 
Seldom  attempting  anything  but  woodside  views  with  fancy 
backgrounds,  half  Italian,  half  Flemish,  he  painted  with 
great  facility,  and  left  numerous  examples  behind.  At  the 
outset  of  his  career  he  practised  at  Malines,  where  ho 
married  in  1082,  and  there  too  he  entered  into  some  busi- 
ness connexion  with  Vun  der  Meulen,  for  whom  he  painted 
6omo  backgrounds.     In    1700  ho   withdrew  to  Antwerp, 
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where  be  resided  till   1717,  returning  then  to  Malines, 
wliere  he  died  on  the  1st  of  June  1727. 

TUoiisU  most  of  his  pictures  were  coraposcJ  for  cabinets  ratlior  than 
cliurehos,  lie  sometimes  emulated  Van  Artois  in  the  production  of 
hr^'O  sacred  pieces,  and  for  many  years  his  Christ  on  the  Road  to 
ICnrmaus  adorned  the  choir  of  Notre  Dame  of  Malincs.  In  tho 
5ir.-ry  of  Kantif,  where  tlirce  of  his  small  landscapes  are  preserved, 
"hero  hangs  an  Investment  of  Luxembourg,  by  Van  der  Sleiilen,  of 
•,hieh  ho  is  known  to  have  laid  in  tho  background.  The  two 
ualional  galleries  of  London  and  Kdiulurgh  contain  each  one 
?xaniplo  of  his  skill.  Blenheim,  too,  and  other  private  galleries  in 
lingland,  possess  ono  or  more  of  his  pictures.  But -most  of  his 
works  are  on  the  Continent,— four  a-pieco  in  the  Louvre,  Augsburg, 
•  ind  Stuttgart;  three  a-piece  in  Berlin,  Brunswick,  Cologne,  and 
ilunich ;  two  in  Cassel  and  .St  Petei-sburg  ;  one  at  Antwerp,  Brus- 
sels, Carlsruhc,  Copenhagen,  Dresden,  and  Hanover. 

nUYSUM,  Jan  van  (1G32-1749),  was  born  at  Amster- 
dam in  1682,  and  died  in  his  native  city  on  the  8th  of 
February  1749.  He  was  the  son  of  Justus  van  Huysum, 
whose  practice  remained  entirely  local,  but  who  is  said  to 
have  been  expeditious  in  decorating  doorways,  screens,  and 
vases.  A  picture  by  this  artist  is  still  preserved  in  the 
gallery  of  Brunswick,  representing  Orpheus  and  the  Beasts 
in  a  wooded  landscape,  and  here  we  have  some  explanation 
of  his  son's  fondness  for  landscapes  of  a  conventional  and 
Arcadian  kind ;  for  Jan  van  Huysum,  though  skilled  as 
a  painter  of  still  life,  believed  himself  to  possess  the  genius 
of  a  landscape  painter.  Half  his  pictures  in  public  galleries 
are  landscapes,  views  of  imaginary  lakes  and  harbours  with 
impossible  ruins  and  classic  edifices,  and  woods  of  tall  and 
motionless  trees, — tho  whole  very  glossy  and  smooth,  and 
entirely  lifeless.  The  earliest  dated  work  of  this  kind  is 
that  of  1717,  in  tho  Louvre,  a  grove  with  maidens  culling 
flowers  near  a  tomb,  ruins  of  a  portico,  and  a  distant  palace 
on  the  shores  of  a  lake  bounded  by  mountains.  In  the 
picture  market  these  landscapes  are  worth  comparatively 
little,  whilst  the  master's  fruit  and  flower  pieces  are  all  the 
more  appreciated, and  good  examples readilyfetchfromiSOO 
to  £900.  It  is  doubtful  whether  any  artist  in  this  peculiar 
walk  of  art  ever  surpassed  Van  Huysum  in  representing 
fruit  and  flowers.  It  haa  been  said  that  his  fruit  haj  no 
savour  and  his  flowers  have  no  perfume, — in  other  words, 
that  they  are  hard  and  artificial, — but  this  is  scarcely  true. 
In  substance  fruit  and  flower  are  delicate  and  finished 
imitations  of  nature  in  its  more  subtle  varieties  of 
matter.  The  fruit  has  an  incomparable  blush  of  down,  tho 
flowers  have  a  perfect  delicacy  of  tissue.  Van  Huysum  too 
shows  supreme  art  in  relieving  flowers  of  various  colours 
against  each  other,  and  often  against  a  light  and  transparent 
background.  He  is  always  bright,  sometimes  even  gaudy. 
Great  taste  and  much  grace  and  elegance  are  apparent  in 
the  arrangement  of  bouquets  and  fruit  in  vases  adorned 
with  has  reliefs  or  in  baskets  on  marble  tables.  There  is 
exquisite  and  faultless  finish  everywhere.  But  what  Van 
Huysum  has  not  is  the  breadth,  the  bold  effectiveness,  and 
the  depth  of  thought  of  De  Heem  from  whom  he  descends 
through  Abraham  Mignon. 

Some  of  the  finest  of  Van  Huysum's  fmit  and  flower  pieces  have 
'uecu  in  English  private  collecti6ns  : — those  of  1723  in  the  earl  of 
EUcsmere's  gallery,  others  of  1730-32  in  the  collections  of  Hope 
and  Ashburton.  One  of  the  best  examples  is  now  in  the  National 
Gallery  {1736-37),  which  came  from  Mr  Wells  of  Redleaf  and 
Abraham  Darby.  No  public  museum  has  finer  and  mora  numerous 
^ecimens  tnan  tho  Louvre,  which  boasts  of  four  landscapes  and 
sis  Danels  with  still  life;  then  come  Berlin  and  Amsterdam 
■with  four  fruit  and. flower  pieces;  then  St  Petersburg,  Munich, 
rianover,  Dresden,  The  Hague,  Brunswick,  Vienna,  Carlsruhe,  and 
Copenhagen. 

HWEN  T'SANG  (Hiouen  Thsano,  Hiwen  T'sang)  is 
the'  most  eminent  representative  of  a  remarkable  .and 
valuable  branch  of  Chinese  literature,  known  during  the 
last  half  century,  chiefly  through  the  labours  of  Continental 
scholars.  It  consists  of  the  narratives  of  Chinese  Buddhists 
who   travelled   to   India,  whilst  their  religion   flourished 


there,  with  the  view  of  visiting  the  sites  consecrated  by  tha 
history  of  Sakya  Muni,  of  studying  at  the  great  convents 
which  then  existed  in  India,  and  of  collecting  books, 
reliques  and  other  sacred  objects.  In  short,  their  objects 
and  their  narratives  bear  a  strong  analogy  to  the  objects  and 
narratives  of  the  many  pilgrimages  to  Palestine  in  the  sanie 
and  later  ages  which  have  come  down  fb  us  in  ecclesiastical 
collections. 

The  importance  of  these  writings  as  throwing  light  on 
tho  geography  and  history  of  India  and  adjoining  countries, 
during  a  very  dark  period,  is  great,  and  they  have  been  the 
subject  of  elaborate  commentaries  by  students  in  our  own 
day,  some  of  tho  chief  of  which  will  be  noted  at  the  end  of 
this  article.  Several  Chinese  memoirs  of  this  kind  appear 
to  have  perished ;  and  especially  to  be  regretted  is  a  great 
collection  of  the  works  of  travellers  to  India,  religious  and 
secular,  in  sixty  books,  with  forty  more  of  maps'and  UIus- 
tratious,  published  at  the  expense  of  tho  emperor  Kao- 
T'song  of  the  T'ang  dynasty,  606  a.d.,  with  a  preface  from 
the  imperial  hand.  We  will  mention  tho  clerical  travellers 
of  this  description  who  are  known  to  us  by  name. 

1.  Shi-tao-'an  (died  3S5)  wrote  a  work  on  his  travels  to  the 
"western  lands"  (an  expression  applying  often  to  India),  wjiich  is 
supposed  to  be  lost.  2.  Fa-hian  travelled  to  India  in  399,  and 
returned  by  sea  in  414.  His  work,  called  Fo-Kxoi-Ki,  or  Memoirs 
on  the  Buddha  Hcalms,  has  been  translated  by  Abel-Remusat  and 
Landresse,  and  again  into  English  by  the  Rev.  S.  Beale ;  Jlr  Laidlay 
of  Calcutta  also  published  a  translation  from  the  French,  with  in- 
teresting notes.  3.  Hicai  Seng  and  Sung-Yun,  monks,  travelled 
to  India  to  collect  books  and  reliques,  618-521.  Their  short  nar- 
rative has  been  translated  by  the  late  Karl  Fried.  Neumann,  and 
also  by  Mr  Beale  (along  with  Fa-hian).  i.  Hxoen  Tsang,  the 
subject  of  this  notice.  In  relation  to  his  travels  there  are  two 
Chinese  works,  both  of  which  have  been  translated  with  an  immense 
appliance  of  labour  and  learning  by  M.  Stanislas  Julien,  viz.,  (a) 
tJia  Ta-Tang-Si-Yu-Ki,  or  Memoirs  on  Weslcrn  Countries  issued 
by  the  Tang  Dynasty,  which  was  compiled  under  the  traveller's 
own  supervision,  by  order  of  the  great  emperor  Tai-T'sung;  and  (6) 
a  Biography  ofHwen  Tsanghy  two  of  his  contemporaries.  5.  The 
Itinerary  of  Fifty-six  Religious  Travellers,  compiled  and  published 
under  imperial  authority,  730.  6.  The  Itinerary  of  Khi-Nie,  who 
travelled  (964-976)  at  the  head  of  a  large  body  of  monks  to  collect 
books,  &c.     Neither  of  the  last  tv;o  has  been  translated. 

Hwen  T'sang  was  born  in  the  district  of  Keu-Shi,  near 
Honan-Fu,  about  605,  a  period  at  which  Buddhism  appears 
to  have  had  a  powerful  influence  upon  a  large  body  of 
educated  Chinese.  From  childhood  grave  and  studious, 
he  was  taken  in  charge  by  an  elder  brother  who  had 
adopted  the  monastic  life,  in  a  convent  at  the  royal  city  of 
Loyang  in  Honan.  Hwen  T'sang  soon  followed  hie  brother's 
example.  For  some  years  he  travelled  over  China,  teach- 
ing and  learning,  and  eventually  settled  for  a  time  at  the 
capital  Chang-ngan  (now  Si-ngan-fu  in  Shensi),  where  his 
fame  for  learning  became  great.  The  desire  which  he 
entertained  to  visit  India,  in  order  to  penetrate  all  the 
doctrines  of  the  Buddhist  philosophy,  and  to  perfect  the 
collections  of  Indian  books  which  existed  in  China,  grew 
irresistible,  and  in  August  629  he  started  upon  his  solitary 
journey,  eluding  with  difficulty  the  strict  prohibition  which 
was  in  force  against  crossing  the  frontier. 

The  "  master  of  the  law,"  as  his  biographeis  call  him, 
plunged  alone  into  the  terrible  desert  of  the  Gobi,  then 
known  as  tho  Sha-ho  or  "  Sand  Kiver,"  between  Kwa-chau 
and  Igu  (now  Hami  or  Kami!).  At  long  intervals  he  found 
help  from  the  small  garrisons  of  the  tonivers  that  dotted  the 
desert  track.  Very  striking  is  the  description,  like'  that 
given  six  centuries  later  by  Marco  Polo,  of  the  quasi-super- 
natural horrors  that  beset  the  lonely  traveller  in  the  wilder- 
ness— the  visions  of  armies  and  banners;  and  the  manner 
in  which  they  are  dissipated  singularly  recalls  passages  in 
Bunyan's  Pilgrim's  Progress.  After  great  sufieriug  Hwen 
Tsang  reached  Igu,  the  seat  of  a  Turkish  principality,  and 
pursued  his  way  along  the  southern  foot  of  the  T'ien-shan, 
which  he  crossed  by  a  Blaoier  pass  (vividly  described)  in 
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the  longitude  of  Lake  Issikul.  In  the  valley  of  the  Talas 
river  he  encounters  the  great  khan  of  the  Turks^on  a  hunt- 
ing party, — a  rencontrfi  which  it  is  interesting  to  compare 
with  the  visit  of  Zemafchus  to  tlie  great  khan  Dizabulus, 
sixty  years  before,  in  the  same  region.  Passing  by  the 
present  Tashkend,  and  by  Samarkand,  then  inhabited  by 
fire  worshippers,  he  reached  the  basin  of  the  Upper  Oxus, 
which  had  recently  been  the  seat  of  the  powerful  dominion 
01  the  Haiathelah,  Ephthalites,  or  White  Huns,  known  in 
earlier  days  to  the  Greeks  as  Tochari,  and  to  Hwen  T'sang 
(by  the  same  name)  as  Tuholo  or  Tukhira,  Ilis  account 
of  the  many  small  states  into  which  the  Tukhara  empire 
bad  broken  up  is  of  great  interest,  as  many  of  them  are 
identical  in  name  and  topography  with  the  high  valley 
states  and  districts  on  the  Upper  Oxus,  which  are  at  this 
day  the  object  of  so  much  geograpliica'  and  political 
interest. 

Passing  by  Bamian,  where  ho  speaks  of  the  great  idols 
still  60  famous,  he  crosses  Ilindu-Kush,  and  descends  the 
valley  of  the  Cabul  river  to  Nagarahara,  the  site  of  which, 
still  known  as  l^agara,  adjoining  Jal.Mibid,  has  recently 
been  explored  by  Mr  \V.  Simpson.  Travelling  thence  to 
PeshAwar  {Purushapura),  the  capital  of  GandhAra,  he  made 
a  digression,  through  the  now  inaccessible  valley  of  Swat 
and  the  Dard  slates,  to  the  Upper  Indus,  returning  to 
Peshawar,  and  then  crossing  the  Indus  (Sinlu)  into  the 
decayed  kingdom  of  Taxila  (Ta-cha-silo,  TakshasilA),  then 
subject  to  Kashmir.  In  the  latter  valley  he  spent  two 
whole  years  (G31-C33),  studying  in  the  convents,  and 
visiting  the  many  monumcnls  of  his  faith.  Wo  cannot 
follow  his  further  travels  in  detail,  and  can  only  mention 
some  of  the  chief  points  in  his  devious  route.  Such  are 
Mathura  {Mot'ulo),  whence  ho  turned  north  to  Thdnesar 
and  the  upper  Jumna  and  Ganges,  returning  south  down 
the  valley  of  the  latter  to  Kany'iku'oja  or  Kanauj,  then  one 
of  the  great  capitals  of  India.  The  pilgrim  nest  entered 
on  a  circuit  of  the  most  famous  sites  of  Buddhist  and  of 
ancient  Indian  history,  such  as  AyodhyA,  Prayaga  (AllahA- 
bAd),  KAusAmbhl,  SrAvastf,  Kapilavastu  the  birthplace  of 
SAkya,  Kusinagara  his  death  place,  Patalipi'itra  (Patna, 
the  Palibothra  of  the  Greeks),  Gayd,  Eajagriha,  and 
Nilanda,  the  most  famous  and  learned  monastery  and 
college  in  India,  adorned  by  the  gifts  of  successive  kings, 
of  the  splendour  of  which  he  gives  a  vivid  description,  and 
of  which  traces  have  recently  been  recovered.  There  he 
again  spent  nearly  two  years  in  mastering  Sanskrit  and  the 
depths  of  Buddhist  philosophy.  Again,  proceeding  down 
the  banks  of  the  Ganges,  ho  diverged  eastward  to  KAmanipa 
(Assam),  and  then  passed  by  the  great  port  of  TAmralipti 
(Tamliik,  the  misplaced  Tamalilis  of  Ptolemy),  and  through 
Orissa  to  KanchipAra  (Conjeveram),  about  640.  Thence 
ho  went  northward  across  the  Carnatic  and  MahArAshtra  to 
Barakacheva  (Bar6ch  of  our  day,  Barygaza  of  the  Greeks). 
After  this  he  visited  Malwa,  Kach'h,  SurAshtra  (peninsular 
Guzerat,  Syraslrene  of  the  Greeks),  Sindh,  MultAn,  and 
Ghazni,  whence  he  rejoined  hia  former  course  ia  the  basin 
of  the  Cabul  river. 

This  time,  however,  he  crosses  Pamir,of  which  he  gives  a  re- 
markable account,  and  passes  by  Kashgar,  Khotan  ( Kustana), 
and  the  vicinity  of  Lop  I^Navapa)  across  the  desert  to  Kwa- 
chan,  whence  he  had  made  his  venturous  and  lonely 
plunge  into  the  waste  fifteen  years  before.  Ho  carried  with 
him  great  collections  of  books,  precious  images,  and  reliques, 
and  was  received  (April  645)  with  public  and  imperial 
enthusiasm.  The  emperor  Tai-Tsung  desired  him  to  com- 
mit his  journey  to  writing,  and  also  that  he  should  abandon 
the  eremitic  rule  and  servo  the  state.  This  last  he  declined, 
and  devoted  himself  to  the  compilation  of  his  narrative  and 
the  translation  of  the  books  he  had  brought  with  him  from 
India.     The   former   was   completed   61S   a.d.     In   064 


Hwen  T'sang  died  in  a  convent  at  Chang-ngan.  Scmo  things 
in  the  history  of  his  last  days,  and  in  the  indications  of 
beatitude  recorded,  strongly  recall  the  parallel  history  of  the 
saints  of  the  Roman  calendar.  But  on  the  other  hand  wo 
find  the  Chinese  saint,  on  the  approach  of  death,  causing 
one  of  his  disciples  to  frams  a  catalogue  of  his  good  works, 
of  the  books  that  he  had  translated  or  caused  to  be  tran 
scribed,  of  the  sacred  pictures  executed  at  his  cost,  of  the 
alms  that  he  had  given,  of  the  living  creatures  that  he  had 
ransomed  from  death.  "  When  Kia-shang  had  ended  writing 
this  list,  the  master  ordered  him  to  read  it  aloud.  After 
hearing  it  the  devotees  clasped  their  hands,  and  showered 
their  felicitations  on  him."  Thus  the  "  well-done,  good  and 
faithful,"  comes  from  the  servant  himself  in  self-applause. 

The  book  of  the  biography,  by  the  disciples  Hwae-li  and 
Yent'song,  as  rendered  with  judicious  omissions  by  Stan. 
Julien,  is  exceedingly  interesting;  its  Chinese  style  receives 
high  praise  from  the  translator,  who  says  he  has  often  had 
to  regret  his  inability  to  reproduce  its,  grace,  elegance,  and 
vivacity.  We  cannot  bene  give  any  idea  of  the  uses  which 
the  accounts  of  Hwen  T'sang  have  served  in  illustrating 
geography  and  history,  but  must  refer  to  the  appended  list  of 
works. 

Fo-Koue-Ki,  trad,  da  Cliinois,  par  Abel-Rtmnsat,  revu  et  com- 
pli5td  par  Klaproth  et  Landresse,  Paris,  1830;  H.  de  la  Vie  dt 
Iliouen-Thsang,  &c.,  trad,  du  Chmois  par  Stanislas  Julien,  Paris, 
1853:  M6moir€S  &ur  IrsContries  OccidciitaJcs  ,  .  .  trad,  du  Cbinois 
en  Franfais  (par  le  mdme),  2  vols.,  Paris,  lo67-53;  itimoire 
AnalytiqKe,  kc,  attached  to  tho  last  work,  by  L.  Vivien  de  St 
Martin;  'Attempt  to  identify  somn  of  the  Places  mentioned  in  the 
Itinerary  of  Iliuan  Thsanjr,"  liy  Major  Wm.  Anderson,  C.B.,  in 
Journ.  As.  Soc.  £cnga/,  xvi.  pt.  2,  p.  1183  (tho  enunciation  of  a 
singularly  perverse  thcoiy) ;  "  Verification  of  tho  Itinerary  of  Hwan 
Thsang,"  kc,  by  Capt,  Alex.  Cunningham,  Bengal  Engineers, 
ibid.,  xvii.  pt  1,  p.  476;  Travels  of  Fah-hian  and  Sung-Tan, 
Buddhist  Pilgrims,  kc,  by  Sam.  Beal,  18C9 ;  The  Ancinil  Geography 
of  India,  by  Major-Gen.  Alex.  Cunningham,  R.E.,  1871 ;  "  Kotes 
on  Hwen  Thsang's  Account  of  tho  Principalities  of  Tokharistan," 
by  Col.  H.  Yule,  C, B. ,  in  Journ.  Hoy.  As,  Soc.,  new  ser.,  vol.  vi. 
p.  82  ;  "On  Hiouen  Thsang's  Journey  from  Patna  to  Ballabbi," 
by  James  Fergusson,  D.C.L.,  ibid.,  p.  213.  (H.  Y.) 

HYACINTH,  also  catled  Jacinth,  one  of  the  most 
popular  of  garden  flowers,  "  supreme  amongst  the  flowers  of 
spring."  It  is  no  new  favourite,  having  been  in  cultivation 
prior  to  1597,  at  which  date  Gerard  records  the  existence  of 
blx  '■urieties,  which  are  not  indicated  as  particularly  rare  or 
novel.  Piea  in  1676  mentions  several  single  and  double 
varieties  as  being  then  in  English  gardens,  and  Justice  in 
1754  describes  upwards  of  fifty  single-flowered  varieties, 
and  nearly  one  hundred  double-flowered  ones,  as  a  selection 
of  the  best  from  the  catalogues  of  two  then  celebrated  Dutch 
growers.  One  of  the  Dutch  sorts,  called  La  Heine  dc 
Femroes,  a  single  white,  is  said  to  have  produced  from 
thirty -four  to  thirty-eight  flowers  in  a  spike,  and  on  its  first 
appearance  to  have  sold  for  50  guilders  a  bulb ;  while  one 
called  Overwinnaar  or  Conqueror,  a  double  blue,  sold  at 
first  for  100  guilders,  Gloria  Mundi  for  500  guilders,  and 
Koniug  Saloman  for  600  guilders.  Several  sorts  are  at 
that  date  mentioned  as  blooming  well  in  water-glasses. 
Justice  relates  that  he  himself  raised  several  very  valuable 
double- flowered  kinds  from  seeds,  which  many  of  the  sorts 
he  describes  are  noted  for  producing  freely. 

The  original  of  the  cultivated  hyacinth,  Eyadnthxtt 
orientalis,  is  by  comparison  an  insignificant  plant,  bearing 
on  a  spike  only  a  few  small  narrow-lobed  washy  blue 
flowers.  So  great  has  been  the  improvement  effected  by 
the  florists,  and  chiefly  by  the  Dutch,  that  the  modem 
hyacinth  would  scarcely  be  recognized  as  the  descendant  of 
the  type  above  referred  to,  the  spikes  being  long  and  dense, 
composed  of  a  large  number  of  flowers;  the  spikes  produced 
by  strong  bulbs  not  unfrequently  measure  6  or  7  inches 
in  length  and  from  7  to  9  inches  in  circumference,  with 
the  flowers  closely  set  on  from  bottom  to  top.      Of  laU 
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years  much  improvomont  has  bcon  offcclcd  in  tLo  oizo  of 
Ibe  individual  flowers  and  tlie  breadth  of  their  recurving 
lobes,  as  well  as  in  securing  increased  brilliancy  and  depth 
of  colour. 

The  peculiarities  of  ths  soil  and  climato  of  Holland  are 
so  very  favourable  to  their  production  that  Dutch  florists 
have  made  a  specialty  of  the  growth  of  those  and  other 
bulbous-rooted  flowers.  An  area  of  125  acres  is  devoted 
to  the  growth  of  hyacinths  in  the  vicinity  of  Haarlem, 
and  is  estimated  to  bring  in  a  revenue  of  nearly  £30,000. 
Some  notion  of  the  vast  number  imported  into  England 
annually  may  be  formed  from  the  fact  that,  for  the  supply 
of  flowering  plants  to  Covent  Garden,  one  market  grower 
alone  produces  from  60,000  to  70,000  in  pots  under  glass, 
their  blooming  period  being  accelerated  by  artificial  heat, 
and  extending  from  Christmas  onwards  until  they  bloom 
naturally  in  the  open  ground. 

In  tho  spring  flower  garden  few  plants  make  a  more 
eflfectivo  display  than  tho  hyacmth.  Dotted  in  clumps  in 
the  flower  borders,  and  arranged  in  masses  of  well-contrasted 
colours  in  beds  in  the  flower  garden,  there  are  no  flowers 
which  impart  during  their  season — March  and  April — a 
gayer  tone  to  the  parterre.  The  bulbs  are  rarely  grown  a 
second  time,  either  for  indoor  or  outdoor  culture,  though 
with  care  they  might  be  utilized  for  the  latter  purpose  ;  and 
hence  the  enormous  numbers  which  are  procured  each  re- 
curring year  from  Holland. 

Tho  first  hyacinths  were  single-flowered,  but  towards  the 
close  of  the  17th  century  double-flowered  ones  began  to 
appear,  and  tiU  a  recent  period  these  bulbs  were  the  most 
esteemed.  At  the  present  time,  however,  the  single- 
flowered  sorts  are  in  the  ascendant,  as  they  produce  more 
regular  and  symmetrical  spikes  of  blossom,  the  flowers 
being  closely  set  and  more  or  less  horizontal  in  direction, 
while  most  of  the  double  sorts  have  the  beHs  distant  and 
dependent,  so  that  tho  spike  is  loose  and  by  comparison 
inefl'ective.  For  pot  culture,  and  for  growth  in  water-glasses 
especially,  the  single-flowered  sorts  are  greatly  to  be  pre- 
ferred. Few  if  any  of  the  original  kinds  are  now  in  cultiva- 
tion, a  succession  of  new  and  improved  varieties  having 
been  raised,  the  demand  for  which  is  regulated  in  some 
respects  by  fashion.  At  the  present  day  our  nurserymen 
ofi'er  in  their  annual  catalogues  of  select  sorts  between  two 
and  three  hundred  distinct  varieties. 

The  earliest  of  aU  the  hyacinths,  and  one  which  is  very 
valuable  for  forcing  into  flower  in  winter,  is  called  the 
white  Eoman  hyacintL  Tt  is  small-flowered,  but  very 
sweet,  and,  if  potted  in  September  or  October,  as  soon  as 
the  bulbs  can  be  procured  after  importation,  may  easily 
be  had  in  blossom  by  Christmas,  when  white  flowers  aro 
60  much  sought  after.  Of  course  this  is  done  with  the  aid 
of  a  forcing-house,  but  a  very  high  temperature  is  not 
required.  The  best  boU  for  pot  hyacinths  ia  made  up  of 
two  parts  turfy  loam,  one  part  decayed  leaf-mould,  and 
one  part  well-decomposed  cow  dung,  with  sand  enough  to 
make  it  porous,  and  with  Buflicient  drainage. 

Tho  name  of  hyacinth  is  applied  tc  several  other  plants 
having  bulbous  roots.  The  Capo  hyacinth  is  SciUa  corym- 
bosa  ;  the  grape  hyacinth,  Mitsciiri  hotryoides ;  the  tassel 
hyacinth,  Mnscari  comosttm,  and  the  feathered  hyacinth, 
Muscari  comosum  monstrosum;  the  starch  hyacinth,  Muscari 
racemosum;  the  star  hyacinth,  Scitla  ameena;  the  lUy 
hyacinth,  Scilla  Liliohyacinthus ;  the  hyacinth  of  Peru, 
Scilla  peruviana ;  the  wild  hyacinth  or  blue-beU,  Hyacin- 
thm  non  scriptus;  the  wild  hyacinth  of  America,  Camassia 
escuhnta ;  the  Missouri  hyacinth,  Uesperoscordum  Incteum  ; 
and  the  native  hyacinth  of  Taemauia,  Thdymitra  media. 

HYACINTHUg,  a  mythological  figure  connected  with 
tho  Hyacinthia,  a  festival  celebrated  by  the  Spartans  in 
honour  of  Apollo  of  Amyclse,  whose  primitive  image,  Btand- 
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ing  on  a  throno,  ia  described  by  Fausaniaa  (iii.  10,  4).    The 
legend  nttaclicd  to  tho  festival  is  to  tho  effect  that  Hyacin- 
tluis,  a  beautiful  youth  beloved  by  tho  god,  was  accidentally 
killed  by  him  with  a  discus.     From  his  blood  sprang  u  dark- 
coloured  flower  called  after  him  hyacinth,  on  whose  petals 
is  tho  word  ala~,  alas.     Tho  myth,  like  that  of  Linus  (v. 
Brugsch,  Die  Adonis-Klage  nnd  das  Linos-Lied),  is  one  of 
the  many  popular  representations  of  tho  beautiful  spring 
vegetation  slain  by  the  hot  sun  of  summer  (which  is  here 
and  in  many  other  legends  denoted  by  the  symbol  of  a. 
discus).     The  sister  of  Hyacinthus  is  Polybcsa,  the  much 
nourishing  fertility  of   tho  rich  Aniycla;an  valley ;  while 
his  brother  isCycortas,  the  rising  of  tho  dog  (the  hot)  star. 
But  with  the  death  of  the  spring  is  united  the  idea  of  its 
certain  resuscitation  in  a  new  year ;  like  Dionysus,  the  hero 
is  not  merely  dead  but  elevated  to  heaven.     The  festival 
took  place  on  the  three  hottest  days  of  summer.  7th  to  10th 
of  the  month  Hecatombeus    (which  was  called  ic  Sicily 
Hyacinthius),  and  its  rites  were  a  mixture  of  mourning 
and  rejoicing  (Athen.,  ir.  17). 

HYADES,  five  stars  Ccrming  the  head  of  the  larger  con- 
stellation, the  Bull.  Their  rising  along  with  the  sun  marks- 
the  opening  of  the  rainy  season,  hence  their  name  Hyades 
— the  Rainy.  As  mythological  figures  they  were  said  to 
be  daughters  of  Atlas,  who  as  a  reward  for  some  pious  act 
were  translated  to  heaven.  The  nature  of  the  deed  is 
variously  stated:  sometimes  it  is  their  long-continued 
grief  for  their  brother  Hyas,  who  was  slain  by  a  enak» 
(oi  boar  or  lion) ;  at  other  times  it  is  their  having  acted 
as  nurses  of  Dionysus  Hyes.  In  the  latter  case  they  are 
counted  as  nymphs  of  Nysa.  When  their  charge  was 
threatened  by  Lycurgus  they  fled  with  him  to  Thetis  or 
to  Ino  in  Thebes.  They  are  also  described  as  nymphs  of 
Dodona,  who  acted  as  nurses  of  the  infant  Zeus.  In  any 
case  their  character  as  clouds  and  rain-givers  is  obvioua 
Their  number  is  sometimes  given  as  two,  also  as  three, 
especially  in  Attica,  which  leads  Brunn  to  see  them  in  the- 
pediment  of  the  Parthenon  in  the  figures  usually  spoken  of 
as  "  The  Fates." 

HY.dJNA  {Hyienidie),  a  family  of  digitigrade  carni- 
vorous mammals,  approaching  the  Felidev  or  cats  in  the- 
character  of  the  dentition,  while  resembling  the  Viverridce- 
or  civets  in  the  possession  of  a  glandular  pouch  beneath 
the  anus,  and  therefore  usually  classed  as  a  transition  group 
between  these  two  families.  It  comprises  a  single  genua 
{HiKsna),  and  three  species,  which  resemble  each  other  and 
differ  from  all  other  carnivores  in  having  both  pairs  of  feet 
with  four  toes  each.  They  are  further  characterized  by 
the  greater  length  of  their  fore  legs  as  compared  with  those- 
behind,  by  their  well-developed  although  non-retractilo 
claws,  by  their  prickly  cat-like  tongue,  and  by  tho 
enormous  strength  of  their  jaws  and  teeth,  which  enables 
them  to  break  open  the  hardest  bones,  and  to  retain  what 
they  have  seized  with  the  most  unrelaxing  grip. 

The  Striped  Hytena  {Uycena  itriaia)  is  the  most  widely 
distributed  and  best  known  form,  being  found  throughout 
India,  Persia,  Asia  Minor,  and  the  northern  half  of  Africa, 
while,  if  the  strand  wolf  (J/ycena  villosa)oi  the  Cape  colonists 
is  only  a  variety  of  this  species,  as  many  naturalists  suppose, 
its  range  will  be  thereby  extended  to  the  southern  extremity 
of  tho  African  continent.  It  resembles  a  wolf  in  size,  and 
is  of  a  greyish-brown  colour,  marked  with  indistinct  longi- 
tudinal stripes  of  a  darker  hue,  while  tho  legs  are  trans- 
versely striped  as  in  the  zebra.  The  hairs  on  its  body  are 
long,  especially  on  the  ridge  of  the  neck  and  back,  whero 
they  form  a  distinct  mane,  which  is  continued  along  the 
tail  The  hyasna  is  nocturnal  in  its  habits,  preferring  by 
day  tho  gloom  of  caves  and  ruin-?,  or  of  the  burrows  which 
it  occasionally  forms,  but  coming  forth  at  sunset  to  make 
night  hideous  with  its  unearthly  bowling,  which,  when  the 
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animal  is  ciclled,  changes  into  what  has  been  compared 
to  demoniac  laughter,  and  hence  the  name  of  "  laughing 
hyaena,"  by  which  it  is  also  known.  The  food  of  those 
creatures  consists  chiefly  of  carrion,  and  they  thus  perform 
a  highly  useful  service  in  hot  countries  by  devouring  the 
remains  of  dead  animals  which  might  otherwiso  pollute  the 
air.  So  ravenous,  however,  are  they  that  oven  the  bodies  of 
the  buried  dead  are  not  safe  from  their  attacks,  their  power- 
ful claws  enabling  them  to  gain  access  to  the  newly  interred 
bodies  in  the  Eastern  cemeteries,  which  they  are  said  habit- 
ually to  frequent.  They  also  feed  on  the  flesh  of  animals, 
which  they  hunt  in  packs.  When  driven  by  hunger  they 
have  thus  been  frequently  known  to  enter  villages  by  night 
and  to  carry  off  such  domestic  animals  as  they  might  chance 
to  find.  Bruce,  the  .\frican  traveller,  states  that  everywhere 
in  Abyssinia  they  were  a  plague.  "  Gondar,"  he  says,  "  was 
full  of  them  from  the  time  it  turned  dark  till  the  dawn. 
In  short,  the  hyaena  was  the  plague  of  our  lives,  the  terror 
•of  our  night  walks,  the  destruction  of  our  mules  and  asses, 
which  above  all  others  are  his  favourite  food."  Although, 
in  proportion  to  its  size,  possessing  probably  the  most 
powerful  teeth  and  jaws  in  the  whole  mammalian  series, 
the  pusillanimity  of  the  hyoena  is  such  as  to  prevent  its 
Attacking  animals  greatly  inferior  to  itself  in  strength.    The 


Fig.  1. — Striped  Hyxaa. 
Arab,  for  this  reason,  holds  it  in  contempt ;  and,  when  he 
condescends  to  hunt  the  hysna,  he  does  not  waste  his 
ammunition  upon  it,  but  runs  it  down  with  dogs.  It  has 
usually  been  regarded  as  untameable ,  this,  however,  is  not 
the  case,  for  when  properly  treated  in  captivity,  it  has  been 
known  to  exhibit  the  greatest  docility  and  attachment  to 
its  keepers ;  and  Colonel  Sykes  states  that  in  certain  dis- 
tricts of  Central  India  where  those  creatures  abound  they 
are  as  susceptible  of  domestication  as  ordinary  dogs. 

The  Spotted  Ilyaena  {Ilyama  crocuta)  takes  the  place  of 
the  striped  species  in  the  southern  half  of  the  African  con- 
tinent, to  which  it  is  confined.  It  resembles  the  other  in 
size,  but  differs  from  it  considerably  in  appearance,  the 
stripes  of  the  one  being  replaced  by  dark  brown  spots  on  a 
yellowish  ground  in  the  other,  while  in  the  "  tiger-wolf," 
as  this  species  is  called  at  the  Cape,  the  mane  is  much  less 
distinct.  According  to  Schweinfurth,  who  met  with  it  in 
the  heart  of  Africa,  it  is  a  much  more  powerful  and  savage 
animal  than  the  northern  form.  Although  averse  to  hunt- 
ing living  prey,  it  takes  to  the  chase  when  carrion  is  not  to 
be  had,  and  the  same  traveller  was  on  one  occasion  startled 
by  a  spotted  Lysna  which  darted  past  him,  like  lightning, 
in  pursuit  of  an  antelope.  At  the  Cape  it  was  formerly 
very  common,  and  occasionally  committed  great  havoc 
among  the  cattle,  while  it  cid  not  hesitate  to  enter  the 
Kaffre  dwellings  at  night  and  carry  off  the  child  sleeping  by 


its  mother's  side.  By  persistent  trapping  and  shooting,  its 
numbers  have  now  been  considerably  reduced,  with  the 
result,  however,  of  making  it,  like  the  hippopotamus  of  the 
same  regions,  exceedingly  wary,  so  that  it  is  not  readily 
caught  in  any  trap  with  which  it  has  had  an  opportunity 
of  becoming  acquainted.     Like  the  "orthem  species,  the 
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spotted  hy.iena  has  been  tamed,  and  has  occasionally 
been  trained  to  take  the  place  of  the  dog.  Its  skin  ex- 
hibits a  considerable  variety  of  colour  and  marking,  and 
Scbweinfurth  found  many  skins  in  use  among  the  Niam- 
niams  of  Central  Africa,  in  the  form  of  aprons.  The  brown 
hyopna  {IIy(tna  riifa)  is  also  a  native  of  South  Africa. 

Although  hyaenas  are  now  confined  to  the  warmer  regions 
of  the  Old  World,  their  fossil  remains  show  that  they  had  a 
much  more  northerly  range  during  Tertiary  times.  Abund- 
ant remains  of  a  larger  species  than  any  now  living  have 
been  found  in  the  caves  of  England,  Franco,  and  Germany. 
This  species,  known  as  the  cave  hycena  (Hyaena  speloea),  is 
supposed  to  have  been  most  nearly  allied  to  the  spotted 
hyaena  of  South  Africa,  but  does  not  appear  to  have 
extended  farther  south  than  the  middle  of  Europe. 
Remains  which  have  been  doubtfully  identified  as  belonging 
to  the  striped  species  have  also  been  found  in  the  south 
of  France,  and  others  in  Sicily  and  Algeria,  undoubtedly 
belonging  to  the  spotted  form  of  South  Africa,  which  must 
thus  have  had  a  much  more  northerly  extension  in  Tertiary 
times.  No  remains  of  the  hyaena  are  known  to  occur  in 
the  New  World. 

HYBLA  is  the  name  of  several  cities  in  Sicily.  A 
Sicilian  goddess  was  named  Hybla-a  (Pans.  v.  23.  6) ;  hence 
doubtless  the  name  was  so  common.  The  Hybla  of  which 
wo  hear  most  was  founded  by  the  Megarians,  about  the 
year  726  B.C.,  and  is  probably  the  same  as  Megara  Hybla?a. 
For  some  time  it  was  a  flourishing  city  ;  a  century  after  its 
foundation  it  founded  in  its  turn  the  colony  of  Selinus. 
But  about  the  year  481  B.C.  it  was  completely  destroyed  by 
Gelon,  tyrant  of  Syracuse.  The  mass  of  the  inhabitants 
were  sold  as  slaves ;  the  richer  were  transported  to  Syra- 
cuse and  there  admitted  as  citizens.  Among  these  was 
Epicharmus  of  Cos,  wbo.had  been  brought  up  in  Megara. 
During  the  Athenian  expedition  to  Sicily,  Lamachus  urged 
that  they  should  occupy  the  deserted  site.  It  must  there- 
fore have  had  a  fine  harbour,  whence  we  may  consider  that 
it  probably  lay  beside  the  modem  city  of  Agosta.  A  small 
settlement  seems  afterwards  to  have  grown  up  on  the  site. 
An  older  city  called  Hybla,  belonging  to  the  native  Sicnli, 
lay  not  far  off  on  the  southern  slope  of  Mount  Etna,  near 
the  river  Symaethus.  It  is  mentioned  in  the  history  of  the 
Second  Punic  War ;  and  in  the  time  of  Cicero  ( Vcrr.,  iiL  43) 
it  was  a  flourishing  placa     It  b  exceedingly  difficult  to 
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separate  the  history  of  these  two  cities  ;  and  no  doubt  the 
ancient  writers  themselves  often  do  not  clearly  distinguish 
between  them.  The  Hyblasan  honey,  which  was  produced 
on  tho  hills  beside  them,  is  often  celebrated  by  the  Latin 
poets.  There  was  a  third  city  of  the  same  name  on  the 
road  from  Syracuse  to  Agrigcntum. 

HYRIUDIS.M.  Tho  Latin  word  Injhrida,  ot  hihrlda, 
a  hybrid  or  mongrel,  is  commonly  derived  from  tho 
Cireek  vPpi-^,  an  insult  or  outrage,  with  special  reference 
to  lust ;  hence  an  outrage  on  nature,  a  mongrel. 

As  a  general  rule  animals  or  plants  belonging  to  distinct 
species  are  not  able,  when  crossed  with  each  other,  to  pro- 
duce offspring.  There  are,  however,  innumerable  excep- 
tions to  this  rule ;  and  hybridism  is  the  word  employed 
to  denote  these  exceptions.  It  is  an  abstract  term  which 
signifies  the  more  or  less  fertile  crossing  of  distinct  species. 
In  scientific  usage,  the  term  "  hybrid  "  is  exclusively 
reserved  to  denote  the  result  of  a  fertile  cross  between 
two  distinct  species,  while  the  term  "  mongrel "  is  the  one 
which  is  as  exclusively  reserved  to  denote  tho  result  of  a 
fertile  cross  between  two  varieties  of  the  same  species. 

Until  recently  the  interest  attaching  to  hybridism  was 
almost  entirely  of  a  practical  nature,  and  arose  from  tho 
fact,  which  is  of  considerable  importance  in  horticulture, 
that  hybrids  are  often  found  to  present  characters  somewhat 
differeut  from  those  of  either  parent  species.  But  of  late 
years  the  subject  has  acquired  a  high  degree  of  scientific 
interest  in  relation  to  the  theory  of  descent.  On  this 
account  it  has  been  so  carefully  and  thoroughly  treated  by 
Mr  Darwin  that  a  brief  exposition  of  its  main  facts  and 
principles  must  necessarily  be  little  more  than  a  condensation 
of  his  already  closely  packed  material. 

Looking  first  to  the  general  facts  and  principles  of 
hybridism,  apart  from  their  bearing  upon  the  theory  of 
descent,  the  following  may  be  regarded  as  the  most  im 
portaut : — 

1.  The  laws  governing  the  production  of  hybrids  are 
identical,  or  nearly  identical,  in  the  animal  and  vegetable 
kingdoms. 

2.  The  sterility  which  so  generally  attends  the  crossing 
of  two  specific  forms  is  to  be  distinguished  as  of  two  kinds, 
which,  although  often  confounded  by  naturalists,  are  in 
reality  .luite  distinct.  For  the  sterility  may  obtain  between 
the  two  parent  species  when  first  crossed,  or  it  may  first 
assert  itself  in  their  hybrid  progeny.  In  the  latter  case 
tho  hybrids,  although  possibly  produced  without  any 
appearance  of  infertility  on  the  part  of  their  parent  species, 
nevertheless  prove  more  or  less  infertile  among  themselves, 
and  also  with  members  of  either  parent  species. 

3.  The  degree  of  both  kinds  of  infertility  varies  in  the 
case  of  different  species,  and  in  that  of  their  hybrid 
progeny,  from  absolute  sterility  up  to  complete  fertility. 
Thus,  to  take  the  case  of  plants,  "when  pollen  from  a 
plant  of  one  family  is  placed  on  the  stigma  of  a  plant  of  a 
distinct  family,  it  exerts  no  more  iuQuenco  than  so  much 
inorganic  dust.  From  this  absolute  zero  of  fertility,  tho 
pollen  of  different  species,  applied  to  the  stigma  of  some 
one  species  of  tho  same  genus,  yields  a  perfect  gradation 
in  tho  number  of  seeds  produced,  up  to  nearly  complete, 
or  even  quite  complete,  fertility;  so,  in  hybrids  themselves, 
there  are  some  which  never  have  produced,  and  probably 
never  would  produce,  even  with  the  pollen  of  tho  pure 
parents,  a  single  fertile  seed ;  but  in  sotne  of  these  cases  a 
first  trace  of  fertility  may  bo  detected,  by  the  pollen  of 
one  of  the  pure  parent  species  causing  tho  flower  of  tho 
hybrid  to  wither  earlier  than  it  otherwise  would  have 
done  ;  and  the  early  withering  of  the  flower  is  well  kuown 
to  be  a  sign  of  incipient  fertilization.  From  this  extreme 
degree  of  sterility  we  have  self-  fertilized  hybrids  producing  a 
greater  and  greater  number  of  seeds  up  fo  perfect  fertility." 


4.  Although  iharo  is,  as  a  rule,  a  certain  parallelism, 
there  is  no  fixed  relation  between  tho  degree  of  sterility 
manifested  by  the  parent  species  when  crossed  and  that 
which  is  manifested  by  their  hybrid  progeny.  There  are 
many  cases  in  which  two  pure  species  can  be  crossed  wil'.i 
unusual  facility,  while  the  resulting  hybrids  are  remark 
ably  sterile;  and,  contrariwise,  thoia  are  species  whicL 
can  only  bo  crossed  with  extreme  difficulty,  though  tl;i 
hybrids,  when  produced,  are  very  fertile.  Even  v;ithin 
the  limits  of  the  same  genus,  these  two  opposite  cases  may 
occur. 

5.  When  two  species  are  reciprocally  ctos?ed,  i.e.,  male 
A  with  female  B,  and  male  B  with  female  A,  the  degree 
of  sterility  often  differs  greatly  in  tho  two  cases.  The 
sterility  of  tho  resulting  hybrids  may  differ  likewise. 

C.  The  degree  of  sterility  of  first  crosses  and  of  hybrids 
runs,  to  a  certain  extent,  parallel  with  the  systematic 
affinity  of  the  forms  which  are  united.  "  For  species 
belonging  to  distinct  genera  can  rarely,  and  those  belong- 
ing to  distinct  families  can  never,  bo  crossed.  The 
parallelism,  however,  is  far  from  complete  ;  for  a  multitude 
of  closely  allied  species  will  not  unite,  or  unite  with 
extreme  difliculty,  whilst  other  species,  widely  different 
from  each  other,  can  bo  crossed  with  perfect  facility.  Nor 
does  the  difficulty  depend  on  ordinary  constitutional  differ- 
ences ;  for  annual  and  perennial  plants,  deciduous  and 
evergreen  trees,  plants  flowering  at  different  seasons,  in- 
habiting different  stations,  and  naturally  living  under  the 
most  opposite  climates,  can  often  be  crossed  with  ease. 
The  difficulty  or  facility  apparently  depends  exclusively  on 
the  sexual  constittition  of  the  species  which  are  crossed, 
or  on  their  sexual  elective  affinity." 

Such  being  the  principal  facts  of  hybridism,  we  may 
next  consider  the  relation  which  they  bear  to  the  theory  of 
descent.  It  is  obvious  that  the  most  important  point  of 
contact  between  tho  former  and  the  latter  consists  in  this 
— that,  although  hybridism  is  occasionally  possible  as  an 
exception  to  the  general  infertility  of  species  inter  sc,  it  it 
only,  as  it  were,  a  partial  exception  ;  for,  even  when  pro- 
duced, the  hybrid  progeny  almost  invariably  manifest  some 
greater  or  less  degree  of  sterility,  and  this  not  only  when 
crossed  among  themselves,  but  even  when  crossed  with 
either  of  their  parent  species.  The  main  facts  of  hybridism 
thus  at  first  sight  seem  to  support  tho  time-honoured 
doctrine  that  there  are  placed  between  all  species  the  barriers 
of  mutual  sterility,  for  the  purpose  of  preventing  any 
admixture  of  specific  qualities  by  heredity,  and  so  for  the 
purpose  of  maintaining  tho  immutability  of  specific  types. 
And  the  apparent  support  which  this  doctrine  thus  receives 
from  the  main  facts  of  hybridism  is  still  further  strengthened 
when  these  facts  are  contrasted  with  those  which  .are  supplied 
by  the  breeding  of  our  domestic  "varieties."  For,  in  the 
latter  case,  and  as  an  almost  invariable  rule,  neither  the 
organisms  when  crossed  nor  their  resulting  progeny  show 
any  indications  of  sterility,  although  tho  two  parent 
varieties  may  differ  from  one  another  even  more  widely 
than  do  many  natural  species  which  are  wholly  infertile 
wheu  crossed.  This  very  general  distinction  between 
natural  species  and  domestic  varieties  has  appeared  to  many- 
competent  persons  i-n  the  present  generation  so  profound 
and  significant  that  they  deem  it  to  be  in  itself  sufficient 
to  discredit,  if  not  to  negative,  the  whole  theory  of  the 
transmutation  of  species. 

Now,  when  this  distinction  is  thus  posited  as  an  objection 
to  the  theory  of  descent,  we  must  first  of  all  remember  that 
this  theory  docs  not  require  tho  possibility  of  the  com- 
mingling of  specific  types;  it  requires,  indeed,  that  specific 
types  should  not  be  immutably  fixed,  but  it  does  not  require 
that  the  causes  of  their  mutation  should  depend  upon  their 
mutual    crossing.     The  whob  difficulty,  therefore,   which 
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the  theory  of  descent  has  here  to  meet  is  to  explain  why 
it  is  that  natural  species  are  fenced  about,  as  it  were,  with 
the  mysterious  barriers  of  sterility,  while  no  such  seeming 
care  appears  to  have  been  taken  in  the  case  of  our  domestic 
breeds — even  thougt  in  the  latter  case  artificial  selection 
by  the  breeders  may  have  produced  more  visible  difference 
between  the  two  parent  races  than  that  which  natural 
selection  is  supposed  to  have  produced  between  two  natural 
species. 

In  answer  to  this  difficulty,  the  most  important  con- 
sideration to  begin  with  is  one  that  is  very  generally  lost 
sight  of  The  consideration  is  that  mutual  sterility  between 
organic  forms  has  been  constituted  by  naturalists  the  chief 
criterion  of  specific  distinction,  and  therefore  it  is  merely  to 
argue  in  a  circle  to  maintain  that  specific  distinction  is 
of  some  transcendental  nature  because  it  is  so  invariably 
associated  with  this  mutual  sterility.  If  it  were  not  for 
the  fact  of  their  mutual  sterility,  this  and  that  species  would 
probably  not  have  been  classified  as  such ;  and  therefore 
it  is-  now  scarcely  to  be  considered  a  matter  of  any  great 
significance  that  all  species  present  more  or  less  of  the 
peculiarity  in  virtue  of  which  they  are  recognized  as  species. 
Or,  otherwise  stated,  on  the  supposition  that  species  have 
had  a  derivative  origin,  whenever  tho  modification  of  a 
specific  type  has  proceeded  sufficiently  far  to  induce  sterility 
with  allied  types,  the  modified  type  is,  for  this  reason, 
classified  as  a  distinct  species ;  otherwise,  upon  the  sup- 
position, the  species  could  scarcely  have  become  separated 
out  as  a  distinct  type.  The  argument  which  points  to  such 
sterility  as  evidence  against  this  supposition  is,  therefore, 
80  far  inconclusive. 

The  case,  however,  ought  not  in  fairness  to  be  stated 
quite  so  strongly  as  this ;  for  mutual  sterility,  althoOgh 
the  chief,  is  not  the  only  criterion  of  specific  distinction. 
In  forming  their  classifications,  naturalists  endeavour  as 
much  as  possible  to  have  regard  to  organisms  in  the  totality 
of  their  structures  and  functions.  It  may  therefore  still  be 
maintained  that,  although  the  above  consideration  as  to 
mutual  .sterility  being  selected  as  the  chief  criterion  of 
specific  distinction  greatly  mitigates  the  force  of  the  argument 
that  natural  species  differ  from  artificial  breeds  in  being 
more  or  less  sterile  with  one  another,  still  this  consideration 
does  not  altogether  destroy  that  argument  For,  on  the  one 
hand,  it  is  not  mutual  sterility  alone  which  is  taken  as  a 
test  of  specific  distinction ;  and,  on  the  other  hand,  it 
generally  so  happens  that  the  othe^  qualities  distinctive  of 
any  given  species  do  not  difier  more  widely  from  those 
which  are  distinctive  of  allied  species  than  is  the  case  with 
many  of  our  domestic  breeds.  It  therefore  still  remains  a 
significant  circumstance  that,  along  with  the  differences 
distinctive  of  natural  species,  there  almost  invariably  goes 
the  protective  attribute  of  mutual  sterility ;  while  the 
possibly  greater  differences  distinctive  of  our  domestic 
breeds  are  unaccompanied  by  any  such  protective  attribute. 
But,  again,  this  more  refined  objection  can  be  met  and 
satisfactorily  excluded  by  the  general  consideration  that  "  as 
species  rarely  or  never  become  modified  in  one  character, 
without  being  at  the  same  time  modified  in  many,  and  as 
systematic  affinity  includes  all  visible  resemblances  and 
dissimilarities,  any  difference  in  sexual  constitution  between 
two  species  would  naturally  stand  in  more  or  less  close 
relation  with  their  systematic  position." 

But  we  are  not  confined  to  this  general  consideration 
alone.  There  are  several  other  general  considerations 
which  tend  still  funher  to  mitigate  the  difficulty,  and  there 
are  several  particular  facts  which  together  prove  that  the 
alleged  distinction  between  natural  species  and  domestic 
varieties  is  one,  not  of  kind,  but  of  degree.  We  shall, 
therefore,  nest  proceed  to  state  these  general  considerations 
and  particular  facts. 


Upon  the  theory  of  descent,  mutaal  sterility  between 
specific  types  is  nothing  more  than  the  expression  of  some 
certain  amount  of  modification  having  taken  place  in  the 
reproductive  system  of  a  changing  form,  which  up  to  that 
time,  and  but  for  the  fact  of  this  modification,  would  have 
been  classified  by  naturalists  as  a  mere  variety.  Now  the 
causes  which  act  upon  the  reproductive  system,  both  of 
animals  and  plants,  and  whether  in  the  direction  of  sterility 
or  prolificness,  are  at  present  hopelessly  obscure.  We 
cannot,  therefore,  expect  to  distinguish  the  causes  which  in 
the  case  of  any  given  species  have  determined  sterility. 
Nor  is  it  necessary,  for  the  meeting  of  the  ptesent  difficulty, 
that  this  should  be  done ;  it  is  enough  for  this  purpose  to 
show  that  tho  causes  which  thus  act  upon  the  reproductive 
system  are  much  too  indistinct  to  admit  of  any  argument 
being  raised  upon  them.  And  this  it  is  most  easy  to  show; 
for  it  is  not  too  much  to  say  that  the  reproductive  system 
is,  generally  speaking,  of  all  parts  of  an  organism  the  most 
delicately,  susceptible  to  slight  changes  in  the  conditions 
of  life.  Mr  Darwin  has  adduced  a  vast  array  of  facts  on 
this  head  in  his  Variation  of  Animals  and  Plants  under 
Domestication.  As  a  result  of  this  delicacy,  there  arises  an 
apparent  capriciousness  in  the  ways  and  degrees  in  which  the 
reproductive  system  is  affected  by  slight  changes  in  the  con- 
ditions of  life,  by  too  close  interbreeding,  by  grafting,  and 
by  many  other  causea  Thus,  for  example,  the  influences  of 
domestication  produce  more  or  less  sterility  in  numberless 
species  of  wild  animals  and  plants,  while  in  other  species — 
and  this,  as  we  shall  presently  see,  is  a  matter  of  great  im- 
portance in  the  present  connexion — such  influences  are 
favourable  to  fertQity.  Now  if  we  suppose,  as  in  consistency 
we  must  suppose,  that  throughout  the  course  of  evolution 
the  reproductive  system  has  always  been  characterized  by 
a  sensitiveness  to  slight  changes  similar  to  that  which  we 
now  observe,  and  if  we  remember  that,  in  any  case  where 
these  slight  changes  were  sufficient  to  cause  mutual  sterility 
between  the  modified  descendants  of  a  common  progenitor, 
a  distinction  of  species  must  necessarily  have  arisen, — we 
shall  cease  to  regard  the  present  sterility  of  species  inter  te 
as  anything  more  than  what  might  be  expected  a  priori, 
supposing  the  theorv  of  descent  with  gradual  modification 
to  be  true. 

As  evidence  of  the  apparent  capriciousness  with  which 
sterOity  may  bo  manifested,  owing  to  the  slight  and 
imperceptible  causes  on  which  it  depends,  special  allusion 
must  here  bo  made  to  a  highly  remarkable  and  significant 
fact  that  has  been  brought  to  light  by  the  direct  experiments 
of  Mr  Darwin.  'Tho  following  is  his  account  of  these 
experiments: — 

"  Several  plants  belonging  to  distinct  orders  present  two  forms, 
which  e.xi3t  in  about  equal  numbers,  and  which  differ  in  no  respect 
except  in  their  reproductive  ogans, — one  form  having  a  long  pistil 
with  short  stamens,  the  other  a  short  pistil  with  long  stamens ; 
both  with  dilTerently-sized  pollen  grains.  With  trimorpbic  plants 
there  are  three  forms  likewise  differing  in  the  length  of  tneir  pistils 
ond  stamens,  in  the  size  and  colour  ofthe  pollen  grains,  and  in  some 
other  respects ;  and,  as  in  each  of  the  three  forms  there  are  two  seta 
of  stamens,  there  are  altogether  six  sets  of  stamens  and  three  kind? 
of  pistils.  These  organs  are  so  proportioned  in  leng^.h  to  each  other 
that,  in  any  two  of  Sxe  forms,  half  the  stamens  in  each  stand  on  a 
level  with  the  stigma  of  the  third  form.  Now  I  have  shown,  and 
the  result  haa  been  confirmed  by  other  observers,  that  in'order  to 
obtain  full  fertility  with  other  plants,  it  is  necessary  that  the 
stigma  of  the  one  form  should  be  fertilized  by  poUen  taken  from  the 
stamens  of  corresponding  height  in  the  other  fdrm.  So  that  with 
dimorphic  species  two  unions,  which  may  be  called  legitimate,  are 
fully  ftrtile,  and  two  which  may  be  called  illegitimate  are  more  or 
less  infertile.  Wit!  trimorpbic  species  six  unions  are  legitimate  or 
fully  fertile,  and  twelve  are  illegitimate  or  more  or  less  infertile. 
The  infertility  which  may  be  observed  in  various  dimorphic  and 
trimorphic  plants  when  they  arc  illegitimately  fertilized,  that  is, 
by  pollen  taken  from  stamens  not  corresponding  in  height  with  the 
pistil,  differs  much  in  degree  up  to  absolute  and  utter  sterility, — 
just  in  the  same  manner  as  occurs  In  crossing  distinct  8]>ecies.' 
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In  this  case  we  appear  to  have  actual  evidence  of 
different  stages  of  increasing  sterility  in  transitu,  and  this 
even  within  the  limits  of  the  same  natural  species.  And 
if  even  such  evidence  as  this  can  be  resisted,  there  still 
remains  one  very  important  fact,  which  directly  affects  the 
whole  alleged  distinction  between  the  sterility  of  natural 
species  and  the  fertility  of  domestic  breeds.  This  fact  is 
that  plants  belonging  to  several  species  of  the  genus  Passi- 
flora  have  been  amply  proved,  not  only  to  be  completely 
fertile  with  plants  belonging  to  other  species,  but  even  to 
be  as  completely  infertile  with  plants  belonging  to  their  own. 
Thus  fruit  could  not  be  obtained  from  P.  alata  and  P.' 
racemosa  except  by  reciprocally  fertilizing  them  with  each 
other's  pollen  ;  and  similar  facts  have  been  observed  by 
several  experimentalists  with  regard  to  four  or  five  other 
species  of  this  genus.  The  fullest  details  on  the  subject 
are  those  given  by  Mr  Scott  in  the  Journal  of  the  Linnean 
Society,  vol.  viii.  p.  168.  Plants  belonging  to  three  species 
of  the  genus,  viz.,  P.  racemosa,  coerulea,  and  alata,  flowered 
for  many  years  in  Edinburgh,  but,  though  repeatedly 
fertilized  by  Mr  Scott  and  others  with  their  own  pollen, 
never  produced  seed.  But  when  mutually  crossed  in 
various  ways  they  all  produced  seed.  After  quoting  this 
case  Mr  Darwin  adds  : — 

"Returninjj  to  P.  alata,  I  have  recoiveJ  (1866)  some  interesting 
details  from  Mr  Robinson  Munro.  Three  plants,  including  one  in 
England,  have  already  been  mentioned  which  were  inveterately 
self-sterile,  and  Mr  Munro  informs  me  of  several  others  which,  after 
repeated  trials  during  many  years,  have  been  found  in  the  same 
predicament.  At  some  other  places,  however,  this  species  fruits 
readily  when  fertilized  with  its  own  pollen.  At  Taymouth  Castle 
there  is  a  plant  which  was  formerly  grafted  by  Mr  Donaldson  on  a 
distinct  species,  name  unknown,  and  ever  since  the  operation  it  has 
produced  fruit  in  abundance  by  its  own  pollen,  so  that  this  small 
and  unnatural  change  in  the  state  of  this  plant  has  restored  its  self- 
fertility.  Some  of  the  seedlings  from  the  Taymouth  Castle  plant 
were  found  to  be  not  only  sterile  with  their  own  pollen,  but  with 
each  other's  pollen  and  with  the  pollen  of  distinct  species.  Pollen 
from  the  Taymouth  plant  failed  to  fertilize  certain  plants  of  tho 
same  species,  but  was  successful  on  one  plant  in  the  Edinburgh 
Botanic  Gardens.  Seedlings  were  raised  from  this  latter  union, 
and  some  of  their  flowers  were  fertilized  by  Mr  Munro  with  their. 
own  pollen ;  but  they  were  found  to  be  as  self-impotent  as  the 
mother  plant  had  always  proved,  except  when  fertilized  by  the 
g:r3fted  Taymouth  plant,  and  except,  as  we  shall  see,  when  ferti- 
lized by  her  own  seedlings.  Yet  Mr  Munro  fertilized  eighteen 
flowers  on  the  self-impotent  mother  plant  with  poUen  from  these 
her  own  self-impotent  seedlings,  and  obtained,  remarkable  as  the 
fact  is,  eighteen  fine  capsules  full  of  excellent  seed.  I  have  met 
with  no  case  in  regard  to  plants  which  shows  so  well  as  this  of  P. 
alata  on  what  small  and  mysterious  causes  complete  fertility  or 
complete  sterility  depends." 

These  cases  in  the  genus  Passifiora,  although  so  highly 
remarkable,  are  not  wholly  unique.  There  is  not,  indeed, 
any  other  case  of  a  natural  species,  the  members  of  which 
are  only  fertile  with  members  of  another  species ;  but 
there  are  several  cases  of  natural  species,  the  members  of 
which  are  self-impotent,  though  freely  fertile  either  with 
other  plants  of  the  same  species,  or  with  plants  of  different 
though  allied  species.  This  may  perhaps  be  regarded  as  a 
transitional  stage  between  the  ordinary  condition  of  plants 
and  the  extraordinary  condition  that  obtains  among  species 
of  the  genus  Passijlora.  It  occurs  in  individual  plants  of 
certain  species  of  Lobelia  and  Vcrhascum,  and  among  several 
genera  of  orchids.  The  cases  of  the  latter  are  particularly 
remarkable,  inasmuch  as  Fritz  Miiller  found  from  numerous 
experiments,  not  only  that  individual  plants  belonging  to 
the  several  species  were  not  fertilized  by  their  own  pollen, 
while  freely  so  by  pollen  taken  from  distinct  species,  and 
even  from  distinct  genera,  but  that  the  plant's  own  pollen 
was  positively  .deleterious  to  its  stigma,  and  acted  as  a 
poison  to  the  destruction  of  the  flower. 

So  much,  then,  for  the  facta  which  go  to  prove  on  what 
slight  constitutional  differences  sterility  may  depend,  and 
the  consequent  probability  there  is  that  it  should  generally 


be  found  to  accompany  a  cLango  of  organization  which  ia 
sufficiently  great  to  be  regarded  by  naturalists  as  a  specilic 
distinction.  But  the  pleading  must  not  end  here.  For 
there  still  remains  to  be  adduced  the  fact,  already  mentioned 
as  one  of  the  general  facts  of  hybridism,  that  "  the  degree 
of  both  kinds  of  fertility  varies  in  the  case  of  different 
species,  and  in  that  of  their  hybrid  progeny,  from  absolute 
sterility  up  to  complete  fertility."  As  a  matter  of  fact,  the 
distinction  between  natural  species  and  domestic  varieties, 
upon  which  the  whole  discussion  has  hitherto  proceeded,  is 
in  itself  untenable  ;  the  infertility  of  natural  species  when 
crossed,  although  without  question  the  general  ride,  ia 
nevertheless  not  tho  invariable  rule.  We  need  not  point  to 
the  highly  anomalous  case  of  Passijlora  recently  mentioned 
in  another  connexion,  and  probably  to  be  explained  HS 
the  result  of  cultivation  ;  for  we  appear  to  have  sufficient 
evidence  without  it.  It  is  true  that  a  great  deal  of  negative 
evidence  has  been  published  upon  this  point  by  very 
competent  experimentalists ;  but  it  seems  impossible  to 
resist  the  positive  evidence  of  the  Hon;  and  Rev.  W. 
Herbert,  whose  distinguished  success  in  hybridizing  Mr 
Darwin  attributes  to  "great  horticultural  skill,  and  to  his 
having  hot-houses  at  his  command."  Of  his  many  results, 
which  from  being  of  a  positive  kind  can  scarcely  be 
suspected  of  inaccuracy,  it  will  be  enough  to  quote  the 
following  : — "  Every  ovule  in  a  pod  of  Crinum  capenie 
fertilized  by  C.  revohitum  produced  a  plant,  which  I  never 
saw  to  occur  in  a  case  of  its  natural  fecundation."  Thus, 
as  Mr  Darwin  in  alluding  to  this  case  remarks,  "  we  have 
perfect,  or  even  more  than  commonly  perfect,  fertility  in  a 
first  cross  between  two  distinct  species." 

So  far,  then,  as  one  side  of  the  question  before  us  is 
concerned,  or  that  relating  to  the  mutual  infertility  of 
natural  species,  enough  has  been  said  to  show  that  it 
presents  no  real  difficulty  to  the  theory  of  descent.  Indeed, 
in  view  of  all  that  has  now  been  said,  the  difficulty,  as  Mr 
Darwin  has  observed,  is  not  so  much  to  account  for  the 
sterility  of  natural  species,  as  it  is  to  account  for  the  con- 
tinued, or  even  increased,  fertility  of  our  domestic  varieties. 
Turning,  therefore,  to  this  other  side  of  the  questicj,  we 
have  to  remember  that  the  very  same  sensitiveness  of  the 
reproductive  system,  which  in  some  cases  leads  to  infertility 
under  a  change  in  the  conditions  of  life,  in  othpr  cases  leads 
to  increased  fertility  under  an  apparently  similar  change 
in  the  conditions  of  life.  Thus  it  is  that  domestication 
produces  such  apparently  capricious  results  with  regard  to 
fertility — inducing  all  degrees  of  infertility  in  some  wild 
species,  while  not  at  all  impairing,  or  even  increasing, 
fertility  in  otuers.  Consequently,  when  the  question  is  as 
to  why  our  domestic  varieties  do  not  become  sterile  inter  te 
when  so  many  natural  species  have  become  so,  the  answer 
is  that  tho  mere  fact  of  their  domestication  proves  that 
their  wild  or  parent  stocks  must  have  been  some  of  those 
species  whose  reproductive  systems  were  not  highly  sensitive 
to  changes  in  their  condition  of  life,  and  therefore  species 
which  "might  be  expected  to  produce  varieties  little  liable 
to  have  their  reproductive  S3<stems  injuriously  affected  by 
the  act  of  crossing  with  othsr  varieties  which  had  originated 
in  a  like  manner."  Thus,  on  the  inherently  necessary  view 
that  our  domestic  varieties  have  all  proceeded  from  species 
which  were  not  easily  affected  in  the  direction  of  sterility, 
we  are  not  surprised  that  under  variation  their  reproductive 
systems  should  continue  to  manifest  a  high  degree  of 
tolerance.  To  this  must  be  added  that  domestication,  if  it 
does  not  produce  sterility,  seems  well  calculated  to  increase 
fertility.  For  if  the  causes  inducing  sterility  (whatever 
they  may  be)  are  absent,  ample  and  regular  nutrition, 
combined  with  innumerable  lesser  benefits  attending 
domestication,  may  well  be  supposed  to  favour  fertility 
And,   as  a  matter  of  fact,  according  to  Pallas,  there  is  a 
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great  deal  of  evidence  to  indicate  that  prolonged  domesti- 
cation has  a  tendency  to  eliminate  sterility ;  so  that  wild 
species  which  when  first  domesticated  intercross  with 
difliculty,  become  in  time  able  to  intercross  with  facility. 
Such,  for  instance,  appears  to  have  been  the  case  with  the 
dog ;  for  on  the  one  hand  all  the  domestic  varieties  of  this 
animal  are  now  freely  fertile  among  themselves,  and,  on 
the  other  hand,  there  is  independent  evidence  that  these 
varieties  have  sprung  from  more  than  one  natural  species. 
Again,  mention  must  not  bo  omitted  of  tha  importan-t  fact 
that,  although  in  the  case  of  none  of  our  varieties  of 
domesticated  animals  is  there  any  evidence  of  mutual 
sterility,  yet  among  our  varieties  of  domesticated  plants  a 
few  cases  have  been  observed  of  complete  mutual  sterility, 
which  is  in  every  way  analogous  to  that  which  occurs 
between  natural  species.  Thus,  Gartner  observed  this  to 
be  the  case  with  certain  varieties  of  maize  and  Verbascuvi, 
Kiilreuter  with  one  kind  of  tobacco,  and  other  experiment- 
alists with  sundry  varieties  of  gourd  and  melon.  And  here, 
let  it  bo  observed,  wo  have  the  exact  oouutcrpart  that 
evolutionists  would  desire  to  the  experiments  of  Herbert 
above  mentioned ;  for  while  he  was  able  to  break  down 
the  general  distinction  between  natural  epecics  and  domestic 
varieties  on  the  side  of  proving  perfect  fertility  between 
certain  natural  species,  these  experimentalists  have  broken 
down  the  distinction  on  the  side  of  proving  perfect  sterility 
between  certain  of  our  domestic;  varieties.  Therefore,  we 
may  conclude  that  this  side  of  the  question,  or  that  as  to 
the  fertility  of  our  domestic  varieties,  procpnts  as  harmless 
an  aspect  towards  the  theory  of  descent  as  we  Lave  already 
seen  to  bo  presented  by  the  other  side  of  the  question,  or 
that  aa  to  the  sterility  of  natural  species. 

Finally,  there  are  two  complementary  considerations  to 
be  adduced,  which  may  now  bo  stated  together.  One  is 
that  the  general  principles  of  hybridism,  as  briefly  stated  at 
the  beginning  of  this  article,  arc  really  far  from  indicative 
of  having  been  instituted  with  any  design  of  simply  prevent- 
ing species  from  intercrossing,  for,  upon  the  view  that 
they  were  so  instituted,  scarcely  any  one  of  them  admits  of 
a  rational  explanation.  Thus,  upon  this  view,  no  reason 
can  be  assigned  why  tho  degree  of  sterility  should  bo  so 
extremely  variable  in  difTerent  species,  when  it  must  bo 
supposed  equally  important  that  all  species  should  be  kept 
distinct ;  nor  can  it  be  said  why  the  degree  of  sterility 
should  vary  even  among  individuals  of  the  same  species. 
Neither  can  it  be  said  why  some  species  should  cross  with 
facility,  and  yet  produce  sterile  hybrids,  while  other  species 
cross  with  difficulty,  and  yet  produce  fertile  hybrids.  Why 
should  species  living  in  countries  remote  from  one  another, 
and  therefore  not  able  in  a  state  of  nature  to  come  together, 
nevertheless  prove  as  sterile  inter  se  as  species  inhabiting 
the  same  country  1  Why,  again,  should  there  often  be  so 
great  a  difference  in  the  result  of  a  reciprocal  cross  between 
two  species')  Or  why,  indeed,  should  tho  production  of 
hybrids  have  been  permitted  at  alU  As  Mr  Darwin  ob- 
serves, "  to  grant  to  species  the  special  power  of  producing 
hybrids,  and  then  to  stop  their  further  propagation  by 
different  degrees  of  sterility,  not  strictly  related  to  the 
facility  of  the  first  union  between  their  parents,  seems  a 
strange  arrangement." 

Tho  other  and  complementary  consideration  which  has 
to  be  mentioned  is  that,  on  the  counter  supposition  of  all 
these  general  principles  of  hybridism  being  "  simply  inci- 
dental," or  depehdent  on  unknown  differences  in  the  repro- 
ductive systems  of  species, — on  this  supposition  we  meet 
with  sundry  differences  between  wild  species  and  domestic 
varieties  which  are  fully  analogous  to  their  difference  of 
fertility,  and  which  yet  cannot  reasonably  be  supposed  to 
Boi-ve  any  transcendental  purpose.  Thus,  again  to  quote 
ilr  Darwiu  ; — 


"Soino  allied  species  of  lrcC3  cannot  be  grafted,  on  each  other 

all  varieties  can  bo  so  grafted.  Some  allied  animaJs  are  a/Tccted  in 
a  very  different  manner  by  the  same  iioison,  but  with  varieties  no 
liuch  case  until  recently  was  known,  out  now  it  has  been  proved 
tli.it  immunity  from  certain  poisous  stands  in  some  cases  in  correla- 
tion with  tho  colour  of  tho  hair.  The  period  of  gestation  generally 
ditfers  much  with  distinct  species,  but  with  varieties  until  lately  no 
such  ditference  had  been  observed.  The  time  required  for  the  ger- 
mination of  seeds  differs  in  an  analogous  manner,  and  I  am  not 
aware  that  any  differcnco  in  this  Tespect  has  as  yet  been  detected 
with  varieties.  Here  we  have  various  physiological  differences,  and 
no  doubt  others  conid  be  added,  between  one  species  andanothcrof 
the  same  genns,  which  do  not  occur,  or  occur  with  extreme  rarity,' 
in  the  case  of  varieties;  and  these  differences  are  apparently  wholly 
or  In  chief  part  incidental  on  other  constitutiocal  diderences,  just 
in  the  same  manner  as  tho  sterility  of  crossed  species  is  incidental 
on  differences  confined  to  the  sexual  system.  Why,  then,  should 
these  latter  differences,  however  serviceable  they  may  indirectly  be 
in  keeping  the  inhabitants  of  the  same  country  distinct,  be  thought 
of  such  paramount  importance  in  comjiaiison  with  other  incidental 
and  functional  differences  1  No  sullicieut  answer  to  this  oucslion 
can  bo  given." 

Upon  tho  whole,  therefore,  it  may  be  concluded  that  the 
difliculty  which  the  facts  of  hybridism  seem  at  first  sight 
to  raise  against  tho  theory  of  descent  may  be  explained 
in  harmony  with  the  main  requirements  of  that  theory. 

Animal  Hybrids. — A  few   words  may  here   be  addeo 
with  special  reference  to   animal  hybrids.     As  a  genera' 
statement  it  may  be  said  that  hybrids,  not  only  between 
specific  but  generic  forms,  are  more  easily  produced  in  ihi 
c^so  of  animals  than  in  that  of  plants.     The  hybrids,  how- 
ever, when  produced  are,  as  a  general  rule,  more  sterilf 
Indeed,  it  is  doubtful  whether  there  is  any  single  instanc*^ 
of  a  perfectly  fertile  hybrid  Laving  emanated  from  a  cross 
between  two  animal  species.    Mr  Darwin,  however,  says- 
"  I  have  reaRon  to  believe  that  the  hybrids  from  Cervuhn 
vaginalis  and  Heevesii,  and  irom  Pkasianus  colchicus  with 
P.  torquaius,  are  perfectly  fertile."     Also  M.  Quatrefagci" 
states    that   the  hybrid  progeny  of  two  moths   {Bombyr 
cytUhia  and  li.  an'»i(/ia)' showed  themselves  to  be  fertil* 
inter  se  for  eight  generations.     The  Laro  and  rabbit  ar» 
said  occasiJjnally  to  breed  together,  and  their  offspring  t" 
bo  highly  fertile  when  crossed  with  either  parent  species. 
Lastly,  Mr  Darwin  observes  : — 

"The  hybrids  from  the  common  and  Chinese  geese  [A.  eygnoides), 
species  which  are  so  different  that  they  have  sometimes  been  rankc'd 
in  distinct  genera,  have  often  bred  in  this  country  with  either  pare 
parent,  and  in  several  instances  inter  se.  This  was  effected  by  Mr 
Eytnn,  who  raised  two  hybrids  from  the  same  parents,  but  fromdiffer- 
ciit  hatches  ;  and  from  these  two  birds  he  raised  no  less  than  eieht 
hybrids  (grandchildren  of  the  pure.geese)  from  one  nest.  In  luoia, 
however,  these  cross-bred  geeso  must  bo  far  more  fertile  ;  for  I  am 
assured  by  two  eminently  capable  judges,  namely,  Mr  Blyth  and 
Captain  Button,  that  whole  flocks  of  these  crossed  geeso  are  kept  in 
various  parts  of  the  country  ;  and,  as  they  are  kept  for  profit  wnero 
neither  pure  parent-soecics  exists,  they  must  certainly  be  highly  or 
perfectly  fertile."' 

It  is  somewhat  remarkable  that  hitherto  direct  experi- 
ments on  the  hybridization  of  animals  have  been  so  few  in 
number  as  compared  with  those  on  the  hybridization  of 
plants.  This  is  tho  more  to  be  regretted,  because,  as 
already  observed,  animals  appear  to  display  a  somewhat 
greater  aptitude  for  hybridizing  than  plants,  and  conse- 
quently furnish  better  n-.iterial  for  ascertaining  the  furthest 
limits  of  systematic  affinity  within  which  a  cross-may  prove 
fertile.  But  here  direct  experiments  are  wanting,  and  all 
we  can  say  with  certainty  is  that  in  animals,  as  in  plants, 
no  authentic  instance  is  on  record  of  progeny  resulting  from 
a  union  of  two  individuals  separated  from  one  another  by 
more  than  a  generic  distinction. 

'  Sincff  the  above  was  published,  Mr  Darwin  has  himself  procured 
two  of  these  hybrid  geese,  and  from  tlicm  (brother  and  sister)  raised 
five  'extremely  fine  binisfrom  two  hatches."  Tliese  five  hybrids  "re- 
sembled in  every  detail  their  hybrid  parents"  (see  .A'o/ure,  Jan.  1; 
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Ora/l-Bi/lridism. — The  only  other  suhjcqj;  f  iraportanco  that 
falls  under  the  present  heading,  is  that  which  has  been  appropriately 
called  "  graft- nybridism."  It  is  well  known  that,  when  t\yo 
varieties  or  allied  species  are  grafted  together,  each  retains  its  dis- 
tinctive characters.  But  to  this  general,  if  not  universal,  rule  there 
are  on  record  several  alleged  exceptions,  in  which  either  the  scion 
is  said  to  have  partaken  of  the  qualities  of  the  stock,  the  stock  of 
the  scion,  or  each  to  havo  affected  the  other.  Supposing  any  of 
hcse  inlluonces  to  havo  been  exerted,  the  resulting  product  would 
deserve  to  be  called  a  graft-hybrid.  It  is  clearly  a  matter  of  great 
interest  to  ascertain  whether  such  formation  of  hybrids  by  grafting 
is  really  possible ;  for,  if  oven  one  instance  of  such  formation  could 
be  uneiiuivocally  proved,  't  would  show  that  sexual  and  asexual 
reproduction  are  essentially  identical. 

The  cases  of  alleged  graft-hybridism  are  exceedingly  few,  con- 
sidering the  enormous  number  of  grafts  that  are  mado  every  year 
by  horticulturists,  and  have  been  so  made  for  centuries.  Of  these 
cases  the  most  celebrated  are  those  of  Adam's  laburnum  {Cytisua 
Adami)  and  the  bizzarria  orange.  Adam's  laburnum  is  now  flour- 
ishing in  numerous  places  throughout  Europe,  all  the  trees  having 
been  i-aised  as  cuttings  from  tuo  original  graft,  which  was  mado  by 
inserting  a  bud  of  the  purple  laburnum  into  a  stock  of  the  yellow. 
M.  Adam,  who  mado  the  graft,  has  left  on  record  that  from  it  there 
sprang  the  existing  hybrid.  There  can  be  no  question  as  to  tho 
truly  hybrid  character  of  tho  latter — all  the  peculiarities  of  both 
parent  species  being  often  blended  in  the  same  raceme,  flower,  or 
even  petal;  but  until  the  experiment  shall  have  been  successfully 
repeated,  there  must  always  remain  a  strong  suspicion  that,  not- 
withstcuding  the  assertion  and  doubtless  the  b»licf  of  M.  Adam, 
the  hybrid  arose  as  a  cross  in  the  ordinary  way  of  seminal  repro- 
■duction.  Similarly,  the  biiiarria  orange,  which  is  unquestionably 
a  hybrid  between  the  bitter  orange  and  the  citron, — since  it  presents 
the  remarkable  spectacle  of  these  two  different  fruits  blended  into 
one, — is  stated  by  the  gardener  who  first  succeeded  in  producing  it 
to  have  arisen  as  a  graft-hybrid;  but  here  again  a  similar  doubt, 
similarly  due  to  the  need  of  corroboration,  attaches  to  the  statement. 
And  the  same  remark  applies  to  the  still  more  wonderful  case 
of  the  so-caUod  trifacial  orange,  which  blends  three  distinct  kinds 
of  fruit  in  one,  and  which  is  said  to  have  been  produced  by  artifi- 
cially splitting  and  uniting  the  seeds  taken  from  the  three  distinct 
species,  the  fruits  of  which  now  occur  blended  in  tho  triple  hybrid. 
The  other  instances  of  alleged  graft-hybridism  aro  too  numerous 
to  be  here  not'ced  in  detail ;  they  refer  to  jessamine,  ash,  hazel, 
vine,  hyacinth,  potato,  beet,  and  rose.  Of  these  the  cases  of  the 
vine,  beet,  and' rose  are  the  strongest  as  evidence  of  graft  '  ybrid- 
ization,  from  tho  fact  that  some  of  thorn  were  produced  as  tn«  result 
of  careful  experiments  made  by  very  competent  experimentalists. 
On  the  whole,  the  results  of  some  of  these  experiments,  although  so 
few  in  number,  must  be  regarded  as  making  out  a  strong  case  in 
favour  of  the  possibility  of  graft-hybridism.  For  it  must  always  be 
remembered  that  in  experiments  of  this  kind,  negative  evidence, 
however  great  in  amount,  may  be  logically  dissipated  by  a  single 
positive  result. 

History  and  Lilcrature. — From  time  immemorial  the  leading 
facts  of  hybridism  have  been  known  in  the  case  of  the  horse  and 
the  ass.  The  knowledge  of  corresponding  facts  as  occurring  in  the 
vegetable  kingdom  necessarily  dates  from  a  time  subsequent  to 
that  at  which  the  sexual  functions  of  plants  became  known,  i.e., 
towards  tho  end  of  the  17th  century,  'ilio  earliest  recorded  obser- 
vation of  a  hybrid  plant  is  one  by  Gmelin  ;  the  next  is  that  of 
Thomas  Fairchild,  wno  in  the  second  decade  of  tho  ISth  century 
produced  the  cross  which  is  still  grown  in  gardens  under  the  name 
of  "  Fairchild's  Sweet  William."  Later  on  in  that  century  Linnseus 
made  a  number  of  experiments  on  the  croas  fertilization  of  plants, 
and  produced  various  hybrids  ;  but  it  was  reserved  for  tho  labori- 
ous investigations  of  Kbb-eutcr,  towards  the  end  of  that  century 
(1751-1799),  to  found  and  largely  to  build  the  existinf;  structure 
of  our  scientific  knowledge  upon  this  subject.  To  him  also  belongs 
tho  credit  of  first  discovering  tho  part  played  by  insects  in  the  fo^ 
tilization  of  flowers.  He  published  most  of  his  results  at  the  St 
Petersburg  Academy  of  Sciences.  Next  in  order  of  time  deserve 
mention  the  works  of  Graf  Lavola  {Biscoi'so  dclla  Irritahilita  d'al- 
cuni  Fiori  nuovamcntc  scopcrta,  1761),  and  of  Conrad  Sprongel  {Dii3 
entdezkte  Gchcimniza  dcr  Natur  im  Bau  und  in  dcr  Bcfruchtu,ig  dcr 
Blumcn,  1793).  The  latter  work  is  full  of  interesting  observations 
on  the  connexion  between  tho  structure  of  flowers  and  the  visita- 
tion of  insects.  Next  wo  come  to  the  celebrated  horticulturist, 
-  nomas  Andrew  Knight,  who  from  1787  for  a  number  of  years  de- 
voted an  immense  amount  of  labour,  with  a  lar^e-measure  of  results, 
to  the  improvement  of  fruit  trees  and  vegetables  by  crossing.  Ho 
published  in  the  Philosophical  Transactions StTiiin  the  Trans.  Sort. 
Soc.  During  the  first  qu.irter  of  the  present  century  tho  only 
names  that  in  the  present  connexion  call  for  mention  are  those  of 
J.  E.  Smith  (Flora  Britannica,  1800),  Villars  [Ro.  Coll.  BoL, 
1809),  Hoppe  (Ncucs  Bot.  Tasclicrib.,  1810),  Guillemin  and  Dumas 
("Obs.  sur  I'Hybriditi  d.  Plant.,"  in  ilim.  Paris  Soc.  Hist.  Nat., 
1333),  Henschel,  and  Godion.     Durinjthisporiod.besidca  Knight, 


already  mentioned,  there  were  two  other  English  experimentalists 
at  work,  whoso  names  deserve  to  be  placed  in  the  first  rank  among 
those  which  are  associated  with  this  subject.  These  are  Sweet,  who 
published  an  important  work  on  Gcranincea:,  and  Herbert,  whose 
work  on  Amanjllidca;,  together  with  sundry  publications  in  the 
Journal  of  the  Horticultural  Society,  very  materially  advanced  both 
the  facts  and  tho  theory  of  hybridism.  We  say  "  theory,"  because 
it  was  in  these  publications  that  Herbert  carried  on  his  celebrated 
controversy  with  Knight  regarding  the  alleged  sterility  of  hybrids. 
In  1828  there  was  published  a  prize  essay  by  Wiegmaun  on  a  thesis 
which  was  set  several  years  before  by  the  Berlin  Academy  of 
Sciences,  and  which  embodied  the  question  whether  hybrid  jdants 
are  necessarily  sterile.  We  next  come,  in  the  second  quarter  of 
tho  present  century,  to  tho  laborious  researches  of  Gartner,  the 
number  of  whoso  experiments  in  hybridizing  has  certainly  not  been 
surpassed,  and  probably  has  not  been  equalled,  by  that  of  any  other 
experimentalist.  His  principal  work  is  Vcrsucke  und  Bcobachtungcn 
iibcr  die  Bastardcrzcugung  im  P/lanzcnrciche.  In  connexion  with 
this  period  we  may  also  mention  the  names  of  Braun,  Wallroth, 
Zuccarini,  Meyer,  Ziz,  Koch,  Schiede,  Lasch,  Keichenbacb,  A.  P.  d« 
Candolle,  Wimnier,  Hornschuh,  and  Nageli.  In  1854  a  research 
of  value  was  published  by  Klotzsch  ( Verhandl.  Kgl.  Prcuss.  Akad. 
Berlin),  and  others  later  by  Kegel,  Godron,  and  Jordon.  In  1860 
a  prize  was  offered  by  the  French  Academy  of  Sciences  for  the  best 
essay  on  hybridism,  with  special  reference  to  three  points, — the 
fertility  or  sterility  of  hybrids,  the  cause  of  their  sterility,  and 
tho  constancy  of  type  manifested  by  fertile  hybiids.  In  1865 
this  prize  was  awarded  jointly  to  Naudin  and  Godron,  tho 
latter  name  being  identified  with  researches  upon  the  character 
of  hybrids  which  deserve  to  be  considered  among  the  most  im- 
portant of  the  present  century.  The  next  work  of  note  appeared 
in  1865,  by  Max  Wichura,  on  Die  BaslardbcfrucJitung  in  Pflan- 
scnrcich,  &c.  He  combined,  in  one  complex  hybrid,  six  diSerent 
species  of  Salix  ;  confirmed,  in  opposition  to  Godron,  the  doctrine 
of  KiJlreuter,  -Herbert,  Gartner,  and  Naudin,  that  a  hybrid  is  best 
fertilized  by  its  own  pollen  ;  and  found,  in  opposition  to  Naudin, 
that  the  progeny  of  hybrid  willows  retains  its  hybrid  character. 
In  1865-6  Nageli  published  his  important  observations  on  naturally 
produced  hybrids  {Sitzungshcr.  Akad.  ildnchcn,  ^[ath.  Phys.).  The 
highly  important  experiments  of  Darwin  on  dimorphic  and  trimor- 
phic  plants  have  been  already  alluded  to.  Those  who  within  still 
more  recent  years  have  contributed  to  the  literature  of  hybridism 
are  Caspary,  Mendel,  Seden,  Dominy,  KcUermann,  Fr.  Schultz, 
Timbal-La^i-ave,  Grenier,  A.  Kerncr,  Wirtgen,  Michalet,  Ritschl, 
Beckhaus,  r.  Ascherson,  R.  von  Uechtritz,  J.  Schmalhansen,  0. 
Haussknecht,  V.  von  Borbas,  Kuntze,  Henniger,  and  W.  0.  Focke. 
The  last-named  author  has  just  published  an  elaborate  and  valuable 
work  on  hybridism  in  plants  {"Die  P/lanzcn-Mischlinge,  Berlin,  1881), 
giving  a  tabular  series  of  all  the  known  vegetable  hybrids,  and 
treating  tho  entire  subject  in  a  very  comprehensive  manner. 

On  tho  subject  of  animal  hybrids  there  is  virtually  no  literature, 
save  scattered  records  of  fertile  crosses  among  sundry  species  con- 
fined in  various  menageries  ;  and  these  are  without  interest  as 
bearing  on  any  of  the  principles  of  hybridism.  (G.  J.  R) 

HYDE,  a  township  of  England  in  the  parish  of  Stock- 
port, Cheshire,  is  situated  near  the  river  Tamo  and  the 
Peak  Forest  canal,  and  on  the  Midland,  and  the  Manchester, 
Sheffield,  and  Lincolnshire  Railways,  7i  miles  east  from 
Manchester  and  6  north-east  from  Stockport.  It  is  under 
the  government  of  a  local  board,  and  a  county  court  is  held 
there  every  Wednesday.  St  George's  church,  in  the  Perpen- 
dicular style,  was  erected  in  1832,  and  St  Thomas,  in  the 
Early  English,  was  erected  in  18G8.  Tho  principal  other 
public  buildings  are  the  mechanics'  institute,  the  temperance 
hall,  and  tho  court-house.  The  town  owes  its  importance 
to  the  cotton  manufacture,  and  possesses  weaving  factories, 
spinning-milLs,  print-works,  iron-foundries,  and  machine- 
works.  There  are  extensive  coal-mines  in  the  vicinity. 
The  old  family  of  Byde,  to  which  the  line  of  earls  of 
Clarendon  belonged,  held  possession  of  the  township  as 
eirly  as  tho  reign  of  John,  but  it  was  a  mere  villago  "ntil 
tho  establishment  of  the  cotton  manufacture  at  the  begm- 
ning  of  the  present  century.  The  population  of  the  town- 
ship in  1861  was  13,722,  and  in  1871  it  was  14,223. 

HYDE,  Edwabd,  Earl  of  Clarendon.     See  Claeeitoon. 

HYDE,  Thomas  (1 636-1 703), a  distinguished  Orientalist, 
was  born  at  Billingsloy,  near  Bridgnorth,  in  Shropshire, 
June  29,  1636.  He  inherited  his  taste  for  linguistic 
studies,  and  received  his  first  lessons  in  some  of  the  Eastern 
tongues,  from  his  father,  who  ivas  rector  of  the  parish.     In 
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ids  sixteenth  year  Hydo  entered  King's  College,  Cambridge, 
where,  under  Whcelock,  professor  of  Arabic,  he  made  Buch 
rapid  progress  in  the  Oriental  languages  that,  after  only 
one  year  of  residence,  ho  was  invited  to  London  to  assist 
Brian  Walton  in  hia  edition  of  the  Polyglot  Bible.  Besides 
correcting  the  Arabic,  Persic,  and  Syriac  tests  for  that 
work,  Hyde  transcribed  into  Persic  characters  the  Persian 
translation  of  the  Pentateuch,  which  had  been  printed  in 
Hebrew  letters  at  Constantinople  in  1546.  To  this  work, 
which.Archbishop  Ussher  had  thought  well-nigh  impossible 
even  for  a  native  of  Persia,  Hydo  appended  the  Latin 
version  which  accompanies  it  in  the  Polyglot.  Having 
sacceasfully  accomplished  these  difiScult  tasks  amidst  the 
flattering  acknowledgments  of  the  most  learned  men  of  the 
day,  Hyde  entered  Queen's  College,  Oxford,  in  1658,  where 
he  was  chosen  Hebrew  reader;  and  in  1659,  in  considera- 
tion of  hia  singular  erudition  in  Oriental  tongues,  he  was 
admitted  to  the  degree  of  iLA.  In  the  same  year  ho  was 
appointed  under-keeper  of  the  Bodleian  library,  and  in  1665 
he  became  librarian-in-chief.  Nest  year  ho  was  collated  to 
a  prebend  at  Salisbury,  and  in  1673  to  the  archdeaconry  cf 
Gloucester,  receiving  the  degree  of  D.D.  shortly  afterwards. 
In  1691  the  death  of  Pocock  opened  up  to  Hyde  the 
Laudian  professorship  of  Arabic;  and  in  1697,  on  the 
deprivation  of  AJtham,  he  succeeded  to  the  regius  chair  of 
Hebrew  and  a  canonry  of  Christ  ChurcL  Under  Charles 
IL,  James  XL,  and  William  III.,  Hyde  discharged  the 
duties  of  Eastern  interpreter  to  the  court.  Worn  out  by 
his  unremitting  labours,  he  resigned  his  librarianship  in 
1701,  and  died  at  Oxford,  February  18,  1703.  Hyde  was 
an  excellent  classical  scholar,  and  there  was  hardly  an 
Eastern  tongue  accessible  to  foreigners  with  which  his 
wide  erudition  had  not  made  him  familiar.  He  had  even 
acquired  Chinese,  while  his  writings  are  the  best  testimony 
to  his  mastery  of  Turkish,  Arabic,  Syriac,  Persic,  Hebrew, 
and  Malay.  His  books  are  still  valuable ;  and,  although 
later  investigations  and  additional  authorities  have  par- 
tially superseded  and  corrected  his  conclusions,  ho  BtUl 
deserves  respect  as  one  of  the  first  scholars  to  direct  atten- 
tion to  the  vast  treasures  of  Oriental  antiquity. 

In  his  chief  work,  ffutoria  RcligionU  veUrum  Pcrsarum,  1700, 
Hyde  mula  the  first  attempt  to  correct  from  Oriental  sources  the 
errors  of  the  Greek  and  Roman  historians  who  had  described  the 
religion  of  the  ancient  Persians,  but  through  ignorance  of  the  an- 
cient language  of  Persia  ho  has  boon  often  misled  by  Mahometan 
authorities.  His  other  writings  and  translations  comprise  Tabulae 
Longiludinum  et  Lalitudinum  SUllarum  fixarum  ex  observatione 
trrincipia  Ulugh  Beighi,  1665,  to  which  his  notes  have  given  ad- 
ditional value;  Qualuor  Evangelia  et  Acta  Apostolorum  lingua 
Ualaica,  caraeteribus  Europceis,  1677  ;  Epistola  de  Mcnauris  et 
Pondcribua  Serum  site  SiruJisium,  1688,  appended  to  Bernard's  Dc 
itensuris  ei  Poiuleribus  antiquis  ;  Ahraham  Pcritsol  Itinera  ilundi, 
1691 ;  and  De  Liulis  OrientMbm  Libri  //.,1C94.  With  the  excep- 
tion of  the  Historia  Jtcligionis,  which  was  republished  by  Hunt 
and  Costard  in  1760,  the  writings  of  Hyde,  including  some  unpub- 
lished MS3.,  were  collected  and  printed  by  Dr  Gregory  Sharpe 
in  1767  under  the  tit\e  Si/niajma  Dissertationum  quaa  olim  .  .  . 
Thomas  Byde  Kparalim  edidit.  There  is  a  life  of  the  author 
prefixed.  Hyde  also  published  a  catalogue  of  the  Bodleian  Library 
m  1674. 

HYDER  ALI,  or  Haitah  'Ali,  (c.  1702-178?),  the 
Mahometan  soldier-adventurer  who,  followed  by  hb  son 
Tippoo,  became  the  most  formidable  Asiatic  rival  the 
English  have  ever  had  in  India,  was  the  great  grandson  of 
a  fakir  or  wandering  ascetic  of  Islam,  who  had  found  his 
way  from  the  Punjab  to  Kulburga  in  the  south,  and  the 
second  son  of  the  Arab  wife  of  a  naik  or  chief  constable  at 
Budikote,  near  Colar,  in  Mysore,  and  was  bom  about  the 
beginning  of  the  ISth  century.  The  elder  brother  who, 
like  himself,  was  early  turned  out  into  the  world  to  seek 
his  own  fortune,  became  a  naik,  and  ultimately  rose  to  com- 
mand a  brigade  in  the  Mysore  army,  while  Hyder,  who 
never  Icaroed  to  read  or  write,  passed  the  first  forty-seven 


years  of  his  life  aimlessly  in  sport  and  sensuality,  sometimes, 
however,  acting  as  the  agent  of  his  brother,  and  meanwhile 
acquiring  a  useful  familiarity  with  the  tactics  of  the  French 
when  at  the  height  of  their  reputation  under  Dupleix.  He 
is  said  to  have  induced  his  brother  to  employ  a  Parsee  to 
purchase  artillery  and  small  arms  from  the  Bombay  Govern- 
ment, and  to  enrol  some  thirty  bailors  of  different  European 
nations  as  gunners,  and  is  thus  credited  with  having  been 
"  the  first  Indian  who  formed  a  corps  of  sepoys  armed  with 
firelocks  and  bayonets,  and  who  had  a  train  of  artillery 
served  by  Europeans."  At  the  siege  of  Deonhully  (1749) 
Hyder's  services  attracted  the  attention  of  Kunjeraj,  the 
minister  of  the  maharajah  of  Mysore,  and  he  at  once  re- 
ceived an  independent  command  ;  within  the  next  twelve 
years  his  energy  and  ability  had  made  him  completely 
master  of  minister  and  maharajah  alike,  and  in  everything 
but  in  name  he  was  ruler  of  the  kingdom.  In  17G3  the 
conquest  of  Canara  gave  him  possession  of  the  treasures  of 
Bednore,  which  he  resolved  to  make  the  most  splendid 
capital  in  India,  under  his  own  name,  thenceforth  changed 
from  Hyder  Naik  into  Hyder  Ali  Khan  Bahadoor ;  and  in 
1765  ha  retrieved  previous  defeat  at  the  hands  of  the 
Marhattas  by  the  destruction  of  the  Nairs  or  military  caste 
6f  the  JIalabar  coast,  and  the  conquest  of  Calicut.  Hyder 
All  now  began  to  occupy  the  eerioua  attention  of  the 
Madras  Government,  which  in  1766  entered  into  an  agree- 
ment with  tho  nizam  to  hold  the  district  known  as  the 
Northern  Circars  from  him,  and  to  furnish  him  with  troops 
to  be  used  against  tho  common  foe.  But  hardly  had  this 
alliance  been  formed  when  a  new  and  secret  arrangement 
was  come  to  between  the  two  Indian  powers,  the  result  of 
which  was  that  Colonel  Smith's  small  force  was  met  with 
a  united  army  of  80,000  men  and  100  guns.  British  dash 
and  sepoy  fidelity,  however,  prevailed,  first  in  the  battle  of 
Changama  (September  3,  1767),  and  again  still  more 
remarkably  in  that  of  Trinomalec,  which  lasted  two  days  ; 
and  tho  nizam's  own  capital  of  Hyderabad  was  threatened 
by  Colonel  Peach's  expedition  sent  from  Bengal.  On  the 
loss  of  his  recently  made  fleet  and  forts  on  the  western 
coast,  Hyder  Ali  now  began  to  make  overtures  for  peace  ; 
on  tho  rejection  of  these,  bringing  all  his  resources  and 
strategy  into  play,  he  forced  Colonel  Smith  to  raise  the 
siege  of  Bangalore,  and  brought  his  army  within  five  miles 
of  Madras.  U'he  result  was  tho  treaty  of  April  1769,  provid- 
ing for  tho  mutual  restitution  of  all  conquests,  and  for 
mutual  aid  and  alliance  in  defensive  war ;  it  was  followed 
by  a  commercial  treaty  in  1770  with  the  authorities  of 
Bombay.  Under  these  arrangements  Hyder  Ali,  when 
defeated  by  the  Marhattas  in  1772,  claimed  English  assist- 
ance, but  in  vaiu  ;  this  breach  of  faith  stung  him  to  fury, 
and  thenceforward  he  and  his  son  did  not  cease  to  thirst 
for  vengeance.  His  time  came  when  in  1778  the  English, 
on  the  declaration  of  war,  resolved  to  drive  the  French  out 
of  India.  The  capture  of  Mahe  on  the  coast  of  Malabar  in 
1779i  followed  by  the  annexation  of  lands  belonging  to  o 
dependant  of  his  own,  gave  him  the  needed  pretext.  Again 
master  of  all  that  the  Marhattas  had  taken  from  him,  and 
with  empire  extended  to  the  Kistna,  be  now  summoned  the 
French  to  his  assistance,  and,  descending  through  the  Chan- 
gama pass  amid  burning  villages,  reached  Conjeveram,  only 
forty-five  miles  from  Madras,  unopposed.  Not  till  the  smoke 
was  seen  from  St  Thomas's  Mount,  where  Sir  Hector  Munro 
commanded  some  5200  troops,  was  any  movement  made ; 
then,  however,  the  British  general  sought  to  effect  a  junction 
with  a  smaller  body  under  Colonel  Baillie  recalled  from 
Guntoor.  Tho  incapacity  of  these  officers,  notwithstanding 
tho  splendid  courage  of  their  men,  resulted  in  the  total  loss 
of  Bqillie's  force  of  2800  (September  10,  1780).  Hastings, 
again  appealed  to,  sent  from  Bengal  Sir  Eyre  Coote,  who, 
though  repulsed  at  Chillumbrum,  defeated  Hyder  thrice 
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successively  in  tlia  battles  of  Porto  Novo,  Polliloor,  and 
Sholingur,  whilu  Tippoo  wa.<  forced  to  raiso  tlie  sie^^'e  of 
Wandewash,  and  Velloro  was  provisioned.  On  the  arrival 
of  Lord  Macartney  as  governor  of  Madras,  the  English  fleet 
captured  Negap;itam,  t'lnk  Trincomaleo  from  the  Dutch, 
and  forced  Hyder  Ali  to  confess  that  he  could  never  ruin 
a  power  which  had  such  command  of  the  sea.  He  was 
directing  his  attention  to  the  west  coast,  where  he  sought 
the  assistance  of  the  French  lleet,  when  his  death  took  place 
suddenly  at  Chittore  in  December  T782. 

For  the  personal  ch.Tr.icttr  and  ajiuini.-tmtion  of  IlyJcr  Ali  sco  r 
the  llisloi-y  of  Uydci-  Naik,  writUD  by  Mi'ir  llusscin  Ali  Khan 
Kirniani  (tianslaU-J  from  the  Pui-sian  by  f'olonol  Miles,  and  pub-  ' 
lislied  by  the  Cominittce  of  tbe  0\v  ntal  Tran^  hitiou  Fundi,  and  tlio 
curious  work  written  by  M.  l.i.  Jlaltro  de  Lv  Tour,  comn.au  lant 
of  his  artillery  (Uisloiic  d'nainhr-Ali  Kl  in,  Paris,  1783).  For 
the  whole  life  and  times  see  Wilks,  HIslirknl  Sketclfi  of  tlic  South 
of  India,  1810-17;  Ailchi.iou's  rr<r.r//«,  vol.  v.  (2d  cd.,  1876;;  and 
I'eaison,  Mciroirs  of  ScJi'caii:,  1834. 

HYDERABAD,  or  HaidarXb.Id  ("the  Territory  of  the 
Niz.'im "),  an  extensive  realm  of  Southern  India.  This 
territory,  inclusive"  of  the  Hyderabad  Asfigncd  Districts, 
known  as  Berar,  lies  between  1D°  10'  to  21°  •!!'  N.  lat., 
and  74°  40'  to  81°  31'  E.  long.,  and  is  475  miles  in 
length  from  south-west  to  north-east,  aud  about  the  same 
distance  in  breadth.  The  area  of  Berar  is  17,728  square 
miles,  and  of  the  NizAm's  Territories  80,000  square 
miles, — the  tot'i  area  of  the  whole  state  being  about 
98,000  square  miles.  It  is  bounded  N.  and  N.E.  by  the 
CentraUProvinces,  and  S.  and  S.E.  by  territory  subject  to 
the  presidency  of  ]M!adras,  and  W.  by  territory  subject  to 
the  presidency  of  Bombay.  The  Country  of  the  Niz.'ira  pre- 
sents much  variety  of  surface  and  feature.  In  some  parts 
it  is  mountainous,  wooded,  and  picturesque,  in  others  Hat 
and  undulating.  The  champaign  lands  are  of  all  descrip- 
tions, including  many  rich  and  fertile  plains,  much  good 
land  not  yet  brought  under  cultivation,  and  numerous 
tracts  too  sterile  ever  to  be  cultivated.  The  geological 
formations  are  on  a  large  scale :  in  the  north-west  the 
formations  are  volcanic,  consisting  principally  of  trap, 
but  in  some  parts  of  basalt ;  in  the  middle,  southern, 
and  south-western  parts  the  country  is  overlaid  with 
gneissic  formations.  In  the  valley  of  the  Wardha  there 
are  coal-fields;  the  quality  of  the  coal  is  inferior,  but  good 
enough  for  railway  purposes.  Quarries  of  excellent  lime- 
stone are  worked  for  a  considerable  distance  along  the  line  of 
the  Niz.'lm's  State  Railway.  The  territory  is  well  watered, 
rivers  being  numerous,  and  tanks  or  artificial  pieces  of 
water  very  abundant.  The  principal  rivers  are — the 
GodAvari,  with  its  tributaries  the  Dudna,  the  JIanjira,  and 
PranhUa  ;  the  Wardha,  with  its  tributaries  the  Pengang^ 
and  WaingangA;  and  the  Kistna,  with  its  tributary  tho  Tun- 
ga'bhadra.  Many  other  streams  (considerable  rivers  during 
the  annual  periodical  rains)  are  discharged  into  these  main 
channels  of  drainage.  The  climate  may  be  considered  in 
general  good  ;  and  as  there  are  no  arid,  bare  deserts;  the 
hot  winds  are  less  felt.  In  the  vicinity  of  Hyderabad  city, 
the  annual  mean  temperature  in  tho  shade  is  81°  F.,  and 
the  annual  rainfall  is  estimated  at  28  to  32  inches. 

The  soil  is  in  f;cnoral  fertile,  thou^di  in  some  parts  it  consists  of 
eldlka.  a  red  and  pritty  mould,  lit'.le  fitted  for  purposes  of  agricul- 
ture. A  low  jun;;le  spring's  up  in  any  Rround  left  uncultivated 
even  for  a  year  or  two,  and  in  process  of  time  is  enlivened  by  tho 
growth  of  numerous  trees.  Tlie  principal  crops  are  rice,  wheat, 
maize,  jodr,  bujm,  rdgl,  oU-serds  of  various  kinds,  fruits  and  garden 
irsduco  in  great  varicty.'cotton,  indigo,  sugar-cane,  and  tobacco, 
lilk,  the  material  known  as  tuascr,  the  produce  of  a  wild  species  of 
worm,  is  utilized  on  a  large  sc;i]e.  Lac,  suitable  for  use  as  a  resin 
or  dye,  gums,  and  oils  are  found  in  great  quantities.  Hides,  raw 
and  tanned,  are  articles  of  some  importance  in  commerce.  The  chief 
mart  for  Deccan-bred  horses,  adapted  for  military  or  general  pur- 
poses, is  at  a  fair  at  I.Ialeg.ion  in  the  Bcdar  district.  There  is  also 
n  horse  bazaar  near  the  capital,  which  is  resorted  to  by  merchants 
from  almost  every  ijuartcof  Asia. 
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Ih"  principal  exports  nro  cotton,  oil-seeds,  country  cloths,  hides, 
nietal  ware,  and  agricultural  produce  ;  tbe  imports  are  salt,  grain, 
timber,  European  piece  goods,  and  hardware.  Among  tho  mauufac- 
tur"s  of  the  country  may  be  mentioned  the  ornamental  ware  of 
Bcdar,  the  gold  embroidered  cloths  of  Anrangdbdd,  Gulbargn,  aud 
other  towns,  and  the  excellent  paper  of  ditiereut  kiuds  wliich  is 
iiiade  by  the  inhabitants  of  Kaghazpur,  near  the  fortress  of  Daulat- 
ilbtid.  tfoveral  railway  lines  pass  through  tho  state.  The  line  con- 
necting Bombay  with  Madras  traverses  the  south-nestern  part; 
the  Great  Indian  Peninsula  Ilailway  runs  the  line  as  far  as  Katchur, 
where  it  is  joined  by  the  Madras  Itailway  ;  and  from  Wadi  the 
Nizam's  State  Railway  branches  off  to  Hyderabad  and  Secunder- 
abnd.  The  three  principal  roiids  in  tho  state  all  pass  through 
Hyderabad  city. 

No  census  of  the  population  has  hccn  attempted  in  Hyderaba  1 
territory,  with  the  exception  of  Berar  or  tho  Assigned  Districts, 
But  the  population  in  the  Nizam's  Territory  has  been  estimated 
at  9,000,000  persons.  In  the  dill'crent  parts  of  tho  territory  the 
ilarathi,  the  Kanarese,  and  the  Telugu  languages  are  spoken.  Tho 
Marhattds  are  most  numerous  iu  the  west.  The  Musalmans  are 
chiefly  to  be  met  with  in  the  capital,  and  evei-ywhere  in  the  service- 
of  Goverumcut.  In  addition  there  is  a  large  admixture  of  Pareis, 
Sikhs,  Arabs,  Kohillas,  aborigines,  and  others.  The  revenue  of  the 
Niz.im's  Territories,  including  Berar,  may  be  stated  in  round  num- 
bers at  40,000,000  rupees  (say  £4,000,000),  including  receipts  from 
all  sources.  About  two-thirds  of  the  above  large  sum  is  collected  by 
the  nizam's  own  Government  from  tracts  under  Biitish  rule.  The 
remaining  one-third  is  realized  by  British  oflicers,  principally  from 
Borar.  'i'he  native  Government  has  a  mint  situated  at  Hyderabad, 
andacurrcncy  ofitsown.  It  issues  a  rupee, — namely,  \\iahali  sicca, 
or  "  rupee  of  tho  period." 

Uistonj. — The  fortunes  of  the  family  of  the  nizdra  were  founded 
by  Kamr-ud-diu  Asaf  Jah,  a  distijiguished  soldier  of  the  emperor 
Aurangzeb,  wiio  in  1713  was  appointed  Nizam-ul-Mulk  (Regulator 
of  the  State)  and  Subahdar  of  tho  Deec;in,  but  eventually  threw 
oir  the  control  of  the  Delhi  court.  Asaf  Jah  died  in  1748,  and  the 
right  of  accession  to  his  power  and  authority  was  contested  by  his 
descendants.  The  claimants  most  favoured  were  two  ;  tho  one, 
Naar  Jang,  a  son  of  the  deceased  ruler,  secured  the  support  of  the 
English,  tlie  other  Muzaffar  Jang,  a  grandson,  was  supported  by  the 
Fiouch.  After  a  brief  period  of  contest  Muzaffar  Jang  became  the 
prisoner  of  his  rival,  who,  however,  soon  perished  by  the  hands  of 
some  of  his  followers,  and  Muzaffar  Jang  was  proclaimed  subahdar  of 
the  Deccan.  He,  too,  soon  perished  in  a  fray  with  some  Patlidn  chiefs, 
so  the  seat  of  power  was  now  unoccupied.  'Two  biothersof  Nasir  Jang 
now  claimed  the  dignity,  but  the  contest  was  averted  by  the  sudden 
death  of  Ghazi-ud-din,  the  elder  brother.  The  English  and  French 
continued  a  struggle  for  power  and  influence  in  the  Deccan,  but  the 
latter  had  to  withdraw  from  the  support  of  Salabat  Jang,  through  the 
danger  threatening  their  own  possessions  from  tho  victories  gained 
by  C'live.  In  1761  this  weak  prince  was  dethroned  by  his  younger 
brother  Nizdm  All,  who  afterwards  put  him  to  death.  In  1765  he 
ravaged  the  Carnatic,  but  retired  on  the  approach  of  a  British  force. 
Still  tho  British  Government  was  anxious  to  be  on  better  terms  with 
him,  ]iartly  from  a  desire  to  obtain  his  concurrence  to  their  reten- 
tion of  a  maritime  district  known  as  the  Northern  Circavs,  which 
they  now  occupied.  In  1766  a  treaty  was  concluded  by  which,  on 
condition  of  a  gift  of  the  Circars,  the  British  Government  agreed  tc 
support  the  nizdm,  who  on  his  part  engaged  to  assist  the  British 
with  his  troops.  In  1790,  on  the  breaking  out  of  a  war  with  Tippoo, 
son  of  Ilyder  Ali  Khdn,  a  treaty  of  offensive  and  defensive  alliance 
I  was  concluded  between  the  nizdm,  the  pesliwd,  and  tho  British 
Government.  Ti|ipoo  purchased  peace  (1792)  at  the  price  of  li.alf  hi» 
dominions,  and  tho  nizdm  had  no  reason  to  be  dissatisfied  with  hi& 
share  of  the  spoil.  On  tho  fall  of  Seringapatam  and  the  death  of 
Tippoo  Sultdu,  the  nizdm  partiei])atcd  largely  in  the  division  of 
territory,  under  the  treaty  of  1799,  aiul  his  share  was  increased  on 
the  pcshwd's  withdrawal  from  the  treaty.  In  180O  the  subsidiary 
force  with  the  nizdm  was  further  augmented,  and  tho  pecuniary 
payment  for  its  maintenance  w.as  commuted  for  a  cession  of  territory. 
This  territory  is  known  to  the  present  time  under  the  title  of  tho 
Ceiled  Districts.  By  tho  treaty  of  1853  the  nizdm  still  retained  tho 
full  use  of  the  subsidiary  force  and  contingent,  butwas  released  from 
the  unlimited  obligation  of  service  iu  time  of  war  ;  and  tho  contin- 
gent ceased  to  be  jmrt  of  the  Bizdm's  army,  and  becam^i  an  anxili- 
aiy  force  kept  up  by  the  British  Government  for  the  nizdni's  use. 
In  1857,  when  the  mutiny  h.id  broken  out,  the  state  of  Hyderabad 
and  tho  nizam's  dominions  became  critical  ;  and  an  attack,  which 
was  repulsed,  was  made  upon  the  residency.  Tlic  Hydcrabafl  con. 
tingent  displayed  its  loyalty  iu  the  field  against  the  rebels.  In 
1860  a  fresh  treaty  was  made  by  which  the  territorial  acquisitions 
of  the  nizdm  were  increased,  a  debt  of  50  lakhs  of  rupees  wai 
cancelled,  and  assigned  districts  iu  Berar,  making  up  a  gross 
revenue  of  3,200,000  rupees  (say  £320,000),  were  taken  in 
trust  by  the  Biitish  Government.  The  nizdm  is  the  principal 
Mahometan  ruler  in  India,  and  is  entitled  to  a  salute  of^  twenty- 
one  guns. 


H  Y  D  E  R  A  r.  A   D 


429 


HvDERABAD,  the  chief  city  and  capital  o(  the  alxjvc  state, 
in  eltuatcd  iu  17°  21'  40"  N.  lat.  and  78°  30'  10"  E.  long., 
on  the  river  Musi,  and  stands  at  a  height  of  about  1700 
feet  above  sea  level.      No  census  of  the  population  has 
been  taken,  but  it  has  been  estimated  at  200,000.     The 
scenery   around  Hyderabad  is  wild  and  picturesque,  the 
country   being  hilly   and  dotted   with  numerous  granite 
peaks  add  isolated  rocks.     Approached  from  the  west,  the 
ippoarance  of  the  city  is  very  striking, — the  palace,   tlio 
mosques,  and  the  magnificent  pile  of  buildings  erected  for  the 
British  residency  towering  above  the  outer  wall.     A  large 
lake,  a  few  miles  south  of  Hyderabad,  covering  an  area  of 
10,000  acres,  supplies  the  town  with  water.     The  palace 
of  the  nizdm,  the  mosque.i,  and  the  British  residency  are 
the  principal  buildings.     The  palace  has  no  pretensions  to 
splendour,  but  is  of  considerable  size.     Hyderabad  is  a 
great  Mahometan  stronghold,  and  contains  several  mosques. 
The  Jamd  Masjtd  or  "cathedral  "  mosque,  so  called  after 
the  QUO  at  Mecca  from  which  it  is  designed,  is  large,  and 
13   crowned  by  minarets  of  an  extraordinary  height.     In 
ths  environs  of  Hyderabad  there  are  many  fine  gardens 
with  gorgeous  pavifions;  that  of  the  nizAm's  minister  has 
lung  been   celebrated  for  its  beauty.     One  of  the   most 
interesting  places  is  the  college,  or  C/uir  Mindr  (so  called 
from  its  four  miuarcts),  built  upon  four  grand  arches  at 
which  the  four  principal  streets  of  the  city  meet.     Above 
are  several  stories  of  rooms,  and  formerly  each  story  was 
devoted  to  a  science.     On  the  north  side  of  tho  Itfusf  is  au 
c\len3rve  suburb  known  as  the  Begam  or  "Princess"  bazaar. 
The  British  residency  is  in  this  quarter,  and  communication 
bstween  it  and  the  palace  of  tho  nizrlm  is  maintained  by  a 
Hue  bridge.    The  residency  is  a  very  handsome  building,  and 
is  remarkable  as  having  been  raised  entirely  by  native  work- 
men.    It  stands  in  ornamental  pleasure  grounds  enclosed 
by  a  wall  with  two  gateways.     The  staircase  is  the  hand- 
somest in  India,  each  step  being  a  single  block  of  the  finest 
granite.     The  principal  private  residence  in  the  city  is 
the  palace  of  the /?a/a  Dari,  or  "Twelve  Doors,"  which 
is  now  occupied  by  the  minister  of  the  nizdm,  Sir  SAlar 
Jang. 

'llislory. — Hyderabad  was  founded  in  1580,  by  Kutab  SliiU  Jfu- 
Iiammad  ICuIi,  a  deaccu'dant  of  Sjlt.in  Kuli  Kutab  Sliali,  the  founder 
of  the  dynasty  at  Golconda  in  1512.  .  Muhammad  Kuli  removed 
the  seat  of  governmcut  on  account  of  its  want  of  water  and  conse- 
quent unheaithiness,  and  built  a  new  city  on  the  banks  of  the  Musi 
river,  7  miles  from  his  former  capital.  He  called  it  Bluhjnagur, 
"Fovtunato  City,"  from  his  favourite  mistrs-ss,  Bhdgmati ;  but  after 
her  death  he  named  it  Hyderabad.  The  history  of  Gelconda  and 
of  Hyderabail  after  1589  are  almost  identical.  Soon  after  estab- 
lishing liimsclf  in  his  new  metiopolis,  Muhammad  Kuli  carried 
OQ  an  aggressive  war  with  tlie  neighbouring  Hindu  nijus.  He  ex- 
tended his  conquests  south  of  the  Kistna  river  ;  the  strong  fortress 
of  GaiidikotA  was  captured  ;  and  the  tffwn  of  Cuddapah  was  sacked. 
His  troops  penetrated  to  tho  frontiers  of  Dengal,  and  Muhammad 
Kuli  defeated  the  rjji  cf  Orissa  and  subjugated  tho  Northern  C'ircars. 
In  1003  an  ambassador  from  the  king  of  Persia  arrived  with  a  ruby 
-itudded  crown  and  other  magnilicent  gifts.  Winn  he  returned  six 
years  afterwards,  he  was  accompanied  by  an  officer  of  the  court  of 
Hyderabad,  beaiingrcturn  presents.  In  1611  JIuhaininad  Kuli  died, 
.after  a  most  prosperous  reign  of  thirty-four  yeai^  The  prinrij.al 
memorials  of  this,  monarcii  are  the  palace  ajid  gaidens  of  ll.dii 
Mahal,  tho  Jfuhammadi  gardens,  tho  palace  of  Nabat  Ghat,  and 
the  Jam.i  Masjid  or  "  catheilral  "  mo.squo.  During  his  reigii  nearly 
£3,000,000  was  expended  on  public  works,  and  £24.000  was  dis- 
tributed every  ye.ar  among  the  jwor. 

Muhammad  Kuli  was  succeeded  by  his  son,  Sultan  Abdullah 
Kutab  Sh.-ih.  Mir  JumlA,  tho  prime  minister,  whoso  son  had  in- 
volved him  in  a  dispute  with  the  court,  6nding  himself  unable 
to  obtain  favour  from  his  own  sovereign,  determined  to  tlirow  him- 
.self  on  the  protection  of  the  Jlughal  emperor.  Sh,ih  Jahan,  espous- 
ing his  cause,  issued  a  mandate  to  Abdullah  to  redress  the  complaints 
of  his  minister  ;  but  AUluUah  was  so  incensed  that  he  sequestrated 
.Mir  Jnmta's  property,  and  committed  his  son  to  prison.  Shah 
.lah.'m  now  despatched  Aurangzcb,  his  son,  to  carry  his  demands  into 
elfect  by  force  of  arms.  Abdullah  Kutab  Sli.ih  was  prep.iring  an 
entertainment  for  AurangzeVs  reception,  when  he  suddenly  ad- 
vancol  as  an  cnemx.  and  took  the  king  bo  complclcly  by  surprise 


that  he  h.'d  only  time  to  (lee  to  the  liill-fort  of  Golconda,  wliiUJ 
Hyderabad  fell  into  the  hands  of  the  MiiybaU,  and  was  pluiidcreil 
and  half  bui'iiid  litfore  tho  troops  could  be  brought  into  oidiT.| 
Abdullah  did  all  iu  liis  power  to  negotiate  reasonable  tcriusi  but  tho 
Muglials  weiv  iiaxorable,  and  he  was  at  last  forced  to  acccjit  tho 
severe  conditions  imposed  on  him,  ^     ^        _ 

Abdullah  ilied  iu  1672,  and  was  succeeded  by  his  son-in-law  Aba 
Hus;iin,  who  iu  his  youth  had  been  notorious  tor  dissipated  habits. 
He  fell  entirely  under  the  inllucnee  of  a  tlarliatta  Ui ahinan,  named 
Madhuna  P.^tith,  who  became  his  prime  minister.  During  this 
leign  Aurangzeb  ngafn  inarched  upon  the  city.  Tho  king  sliut 
himself  in  the  fort  of  Golconda,  and  Hyderabad  was  again  left  open 
to  plunder.  Madliuiiu  I'aiitli  was  killed  in  a  popular  tumult,  niid 
the  king  accepted  such  terms  os  he  could  obtain.  A  payment  of 
£2,0u0,000  sterling  in  money  and  jewels  was  demanded.  In  16^7 
Auraiigieb  foimally  declared  war  against  Abu  Ilus.-iin.  The  king 
bravely  defended  the  fort  of  Golconda,  but  lost  it  by  tieachci-y,  and 
was  sent  a  captive  to  Daulatabad,  where  he  resided  until  his  death. 
.\bii  Hus.'iin  was  a  very  popular  monarch,  and  many  anerdotes  of 
his  virtue  are  still  cuneiit  iu  the  Deccnn.  Aurangzeb  imniediatelj 
took  possession  of  all  tho  territories  of  liijupur  and  Golcouda,  but 
his  occupation  was  little  more  than  military. 

No  event  of  any  importance  occurred  at  Hyderabad  until  1707, 
the  year  of  Aurangzeb  s  death,  when  a  dis))Uto  for  the  crown  took 
place.  His  son,  I'linco  Muazim,  was  victorious,  and  ascended  the 
throne  as  Gahadiir  Shah.  After  he  made  a  tiiicr  with  the  M;n- 
h.ittas,  alfairs  in  the  D<ccan  remained  quiet  until  tho  end  of  his 
reigu,  in  1712.  Uij  death  wa.s  followed  by  struggles  amoii'.'st  his 
soiM.  A  battle  ensued;  Azim-ush-Slian  was  slain,  and  Jaluiidh.ni 
Shall  remained  master  of  the  throne.  Among  those  he  could  not 
get  into  his  power  was  Farrukh  Siyyar,  the  only  son  of  Azim-usli- 
Shan  ;  but  the  cause  of  this  pn'nce  was  csponscl  by  tho  governor  ol 
IJcliar,  Sayyid  Husjin  Ali.  The  rivals  met  near  Agra  ;  and  on  the 
Ist  January  1713  i'aimkh  Siyyar  oscended  the  throne,  and  con- 
I  ferred  dignities  upon  all  his  adherents.  Among  these  was  Chin- 
Kilich  Khan,  to  whom  was  given  the  title  of  Niz.'im-ul-Miilk  Asa( 
Jah,  and  Sayvid  Husain  Ali  was  ajqiointed  viceroy  of  the  Deccaii. 
In  1719  Husain  Ali  and  Sayyid  ALJullah  Khan,  his  brother,  ti>\- 
vanced  upon  Delhi,  and  soon  their  troops  took  possession  of  tin 
royal  citadel  and  palace.  F.anukh  Siyyar  was  deposed,  ond  twt 
months  later  ]iut  to  death.  The  S.ayyids  now  (1719)  seltetec 
Muhammad  Shah,  who  was  the  last  emperor  that  sut  ou  the  Tea' 
cock  throne  of  Shah  Jahan.  In  1720  Hiisain  Ali  was  assassinated, 
and  at  the  end  of  the  year  Abdullah  Khan  was  defeated  and  taker 
prisoner  by  JIulianiniail  Shah  ;  but  tho  power  of  this  monarch  wa; 
fast  declining.  In  1722  Chin-Kilich  Kli.iii,  also  clillcd  Asaf  Jah, 
anivcd  at  Delhi,  and  assumed  the  olficc  of  vizier.  Iu  1723  he  le^ 
signed  his  post,  and  set  off  fcr  the  Decean,  a  proceeding  amountin; 
to  a  declaiatiou  of  independence.  The  emperor  sent  ordere  t< 
Mobariz,  the  local  governor  of  Hyderabad  to  assume  the  govern 
ment  of  the  entire  Decean.  Asaf  was  forced  to  come  to  open  war 
and  soon  g.nined  a  decisive  victory  over  Mobariz,  who  lost  his  lifi 
in  the  battle,  fought  in  October  1724.  He  then  fixed  his  rciidenci 
at  Hyderabad,  and  became  the  foumler  of  an  independent  ki/igdoni, 
now  ruled  over  by  his  descendants,  who  derive  from  him  the  till< 
of  tho  Nizdms  of  Hyderabad  state. 


HYDERABAD,  or  IIaidaii.vb.Cd,  a  British  (fistrict  in 
the  commissioncrship  of  Sind,  India,  lying  between  24°  13' 
and  27°  15'  N.  lat.,  and  between  C7°  51'  and  C9°  ^2'  R 
long.,  with  an  area  of  9053  .square  miles.  It  is  bounded 
N.  by  Kairpur  state,  E.  by  Thar  and  P.^'ukar  political 
superintendency,  S.  by  the  same  tract  and  the  river 
Kori,  and  W.  by  the  river  Indus  and  KaiAchf  district. 
The  di.?tiict  is  a  vast  alluvial  plain,  21G  miles  long  and 
48  broad.  Feitile  along  tho  course  of  tho  Indu.s,  it  de- 
generates towards  the  east  info  sandy  wastes,  spai-scly 
populated,  and  defying  cultivation.  The  monotony  is  re- 
lieved by  the  fringe  of  forest  which  marks  the  course  of 
the  river,  and  by  the  avenues  of  trees  that  line  the  irrigatinn 
channels  which  tranch  eastward  from  this  stream.  The 
south  of  the  district  has  a  special  feature  in  its  large  naluml 
watercourses  (called 'Mocai)  and  ba.-iiu  like  shallows  (c/i/(n»«), 
which  retain  the  rains  for  a  lung  time.  A  limestone  range 
called  tho  Cinga  and  the  plca.sant  frequency  of  garden 
lands  break  the  imnotonous  landscape.  The  foil,  wherever 
irrigated,  is  very  fertile.  Very  few  species  of  tlio  largo 
wild  animals  are  found;  among  bird.i,  the  bu.'tard  nlono  i.- 
rcmarkable.  Venomous  reptiles  ftbound.  The  Indus  %»\t- 
plies  a  largo  variety  '>f  fish,  one  of  which,  the  iHth,  i* 
peculiar  to  the  river.  ~ 
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Of  the  total  area  of  the  district  about  one-lialf  is  nncultivable  ; 
i  300,000  acres  are  cultivable  tliougli  not  cultivated,  and  566,800 
are  under  irrigation.  Agriculture  is  entirely  dependent  upou  arti- 
ficial irrigation,  and  is  looked  upon  as  a  lottery,  in  which  the  culti- 
vator staKCS  a  certain  amount  of  labour  and  seed,  and  takes  his 
chance  of  getting  a  return.  If  the  water  rises  either  too  high 
or  not  high  enougli,  he  loses  his  crop  There  are  317  canals, 
fifty  of  which  are  main  channels,  and  lap  the  Indus  direct  ;  tlio 
remainder  are  connecting  branches.  The  principal  crop^  are 
wheat,  barley,  oil-seeds,  pulses,  vegetables,  jodr,  MJra,  ill,  rice, 
cotton,  sugar-cane,  chana,  hemp,  tobacco,  water-melons,  and  indigo. 
The  manufactures  of  the  district  maintain  the  excellence  for  which 
they  have  been  famous  from  early  times,  namely,  that  for  lacquered 
work,  gold  and  sil'.  or  embroidery,  striped  and  brilliant  cloths  known 
03  siisis  and  rhesis,  and  glazed  pottery.  The  manufacture  of  car- 
pets, silk  thread,  and  gold  and  silver  ornaments  is  carried  on  to  a 
large  extent;  salt  also  is  produced  in  such  quantities  as  to  allow  of  a 
considerable  exportation.  The  total  number  of  fairs  is  33,  and  tlie 
average  attendance  about  6000.  Tlie  roads  of  the  district  extend 
to  1925  miles  in  length,  of  which  263  are  metalled,  bridged,  and 
marked  with  milestones.  The  ferries  number  68  ;  the  one  at  Gidu- 
Bandar  (SJ  miles  from  Hyderabad)  is  a  steam  ferry  connecting 
Hyderabad  with  Kotri,  on  Kind  Railway.  There  are  10  travellers' 
bungalows,  16  dharinsdlds,  i  dispensaries,  a  civil  and  police  hospital, 
a  convict  hospital,  and  a  charitable  dispensary. 

Considerable  variations  of  climate  are  found  within  the  district. 
In  the  north,  the  hot  season  of  April  and  May  is.  followed  by  two 
months  of  floods,  the  rest  of  the  year  being  cold  and  dry.  In  the 
central  divisions,  the  cold  season  succeeds  the  hot  without  any  in- 
tervening inundations  to  graduate  the  transition  ;  and  the  change 
occurs  sometimes  with  such  suddenness  that,  to  quote  a  local  say- 
ing, "  sunstroke  and  frost-bite  are  possible  in  one  and  the  same 
day."  In  the  south  the  temperature  is  more  equable  throughout 
the  year,  60°  F.  and  300°  F.  representing  the  extremes.  The  rain- 
fall is  very  moderate  ;  and  the  district  is  healthy  as  compared  with 
other  parts  of  India. 

The  population  is  divided  as  follows  : — Mahometans,  560,349  ; 
Hindus,  118,652  ;  other  creeds  and  tribes,  44,882  ;— total,  723,883. 
Of  the  Mahometans  373,705,  or  more  than  three-fifths,  are  Sinds. 
More  important,  however,  as  regards  social  status  and  personal 
character,  are  the  Pathdns,  found  chiefly  about  Hyderabad  and 
Upper  Sind  ;  they  number  only  15,815  persons.  As  regai'ds  occu- 
pation, the  Hindus  of  the  district  may  be  called  the  shopkeeping 
class,  the  Mahometans  the  artisan  and  agricultural. 
-  The  chief  revenue  and  magisterial  authority  is  vested  in  a  col- 
lector and  magistrate.  He  is  assisted  by  the  four  deputy  collectors 
of  Hila,  Tando  Muhammad  Khan,  Naushahro,  and  Hyderabad 
tdhiks,  of  which  the  district  is  composed.  The  police  force  is 
under-  the  charge  of  a  European  district  superintendent,  and  com- 
prises a  total  of  876  men,  with  4  inspectors  and  19  chief  constables. 
The  average  land  revenue  for  6  years  (1868-74)  was  £111,655;  di-ug 
revenue  (1873-74),  £5304  ;  receipts  from  the  farming  of  liquor- 
shops  (1873-74),  £9640  ;  imperial  revenue  (1874),  £144,944  ;  local 
revenue (1874),  £12,434;  forests  yield  an  annual  revenue  of  £11,216. 
The  Government  boys'  schools  numbered  55  in  1874,  with  3227 
pupils ;  the  girls'  schools  12,  with  3CS  pupils.  These  figures  in^ 
elude  the  returns  for  the  high,  normal,  eugiueeiing,  and  Anglo- 
vemacu^ar  schools  in  Hyderabad  city. 

The  local  history  of  Hyderabad  district  is  so  mixed  up  with  that 
of  the  province  that  little  could  be  said  of  it  separately  which  will 
not  more  properly  find  a  place  under  the  history  of  Sind.  The 
battles  of  Miani  (Meeanee)  and  Dabo,  which  decided  the  fate  of 
Sind  in  favotu:  of  the  British,  were  fought  within  its  limits. 

Hyderabad,  tlie  chief  town  of  the  above  district,  in 
25°  23'  5"  K  lat.  and  68°  24'  51"  E.  long.,  had  in  1872  a 
population  of  35,272,  of  whom  13,065  wore  Mahometans, 
16,889  Hindus,  367  Christians,  and  4951  "others."  The 
municipal  area  is  about  15  square  miles.  Upon  the  site 
of  the  present  fort  is  supposed  to  have  stood  the  ancient 
town  of  Nerdnkot,  which  in  the  8th  century  submitted 
to  Muhammad  KAsim  Sakiff.  Its  situation  near  the  apex 
of  the  delta  of  the  Indus  had  commended  itself  to  in- 
vaders and  conquerors  of  still  earlier  date.  It  is  identified 
with  Patala,  a  town  which  has  been  connected  with  a 
prehistoric  Scythian  migration  into  India  (c.  625  B.C.'!). 
Alexander  the  Great  founded  or  refounded  a  city  called 
Patala  in  or  near  the  same  place,  325  B.C.,  and  left  in  it 
rt  military  settlement.  The  best  archaeological  authorities 
regard  the  modem  Hyderabad  as  the  representative  of  this 
Patala  of  the  Greeks.  In  1768  the  present  city  was 
founded  by  GhulAm  ShAh  Kalhora;  and  it  remained  the 
chief  town  of  the  proviuco  until  1843,  when,  after  the 


battle  of  Maeanee,  it  was  euncuUcicJ  to  the  British,  and 
the  capital  transferred  to  Kurrachee  (KarAchi).  The  city 
is  built  on  the  most  northerly  hills  of  the  GAnga  range, 
a  site  of  great  natural  strength.  In  the  fort,  which  covers 
an  area  of  36  acres,  are  the  arsenal  of  the  province,  trans- 
ferred hither  from  Kurrachee  in  1861,  and  the  residences- 
of  the  exmlrs  of  Sind.  Hyderabad  is  the  centre  of  all 
the  provincial  communications — road,  telegraphic,  postaL 
From  the  earliest  times  its  manufactures — ornamented 
silks,  silver  and  gold  work,  and  lacquered  ware — havs 
been  the  chief  of  the  province,  and  in  recent  times  hav9 
gained  prizes  at  the  industrial  exhibitions  of  Europe.  The 
chief  public  institutions  and  buildings  are  the  jail,  Govern- 
ment schools,  post-office,  municipal  markets,  courthouses, 
civil  and  police  hospital,  charitable  dispensary,  library, 
travellers'  bungalow,  and  lunatic  asylum.  The  barracks — 
occupied  by  artillery  and  infantry,  European  and  native-7 
are  built  in  twelve  blocks,  with  hospitals,  bazaar,  &c.,  tJ 
the[north-west  of  the  city.  The  only  noteworthy  antiquities 
are  the  tombs  of  the  Kabhora  and  TAlpur  mfrs. 

HYDRA  (the  name  is  also  found  as  Sidra,  Nidrt 
Idero,  ic,  and  the  ancient  form  was  Hydrea),  an  islat  1 
of  Greece,  lying  about  4  miles  off  the  south-east  coast  of 
Argolis  in  the  Peloponnesus,  and  forming  along  with  the 
neighbouring  island  of  Dhoko  the  Bay  of  Hydra.  The 
length  of  the  main  axis  of  the  island,  which  runs  from  south- 
west to  north-east,  is  about  11  miles,  and  the  area  is  about 
21  square  miles  ;  but  it  is  little  better  than  a  rocky  and  tree- 
less ridge  with  hardly  a  patch  or  two  of  arable  soil.  There 
was  little  exaggeration  in  the  reply  made  by  Antonios 
Kriezes  to  the  queen  of  Greece  :  "  The  island  produces 
prickly  pears  in  abundance,  splendid  sea  captains,  anJ 
excellent  prime  ministers."  The  highest  point.  Mount  Ere, 
so  called  (according  to  Miaoules)  from  the  Albanian  word 
for  wind,  has  an  elevation  of  1958  feet.  The  next  in 
importance  is  known  as  the  Prophet  Elias,  from  the  large 
convent  of  that  name  on  its  summit.  It  was  there  that 
the  patriot  Theodoras  Colocotronis  was  imprisoned,  and  a 
large  pine  tree  is  still  called  after  him.  The  fact  that  in 
former  times  the  island  was  richly  clad  with  woods  is  in- 
dicated by  the  name  still  employed  by  the  Turks,  Tchamliza, 
the  place  of  pines  ;  but  it  is  only  in  some  favoured  spots 
that  a  few  trees  are  now  to  be  found.  Tradition  also  has  it 
that  it  was  once  a  well-watered  island  (hence  the  designatioa 
Hydrea),  but  the  inhabitants  are  now  wholly  dependent  oi 
the  rain  supply,  and  they  have  Eometimes  had  to  bring  water 
from  the  mainland.  This  lack  of  fountains  is  probably 
to  be  ascribed  in  part  to  the  effect  of  earthquakes,  whica 
are  not  infrequent ;  that  of  1769  continued  for  six  whole 
days.  Hydra,  the  chief  town,  is  built  near  the  middle  of  the 
northern  coast,  on  a  very  irregular  site,  consisting  of  three 
hills  and  the  intervening"  ravines.  From  the  sea  its  white 
and  handsome  houses  present  a  picturesque  and  noble 
appearance,  and  its  streets  though  narrow  are  clean  and 
attractive.  Besides  the  principal  harbour,  round  which 
the  town  is  built,  there  are  three  other  ports  on  the  north 
coast — Mandraki,  Molo,  Panagia,  but  none  of  them  is 
sufficiently  sheltered.  Almost  all  the  population  of  the 
island  is  collected  in  the  chief  town,  which  is  the  seat  of  a 
bishop,  and  has  a  local  cojart,  numerous  churches,  and  a 
high  school  Cotton  and  silk  wea^dng,  tanning,  and  ship- 
building are  carried  op,  and  there  is  a  fairly  active  trade. 
The  population  in  1877  was  6811. 

Hydra  was  of  no  importance  in  ancient  times.  The  only  fact  m 
its  history  is  that  the  people  of  Hermione  (a  city  on  the  neighbouring 
mainland  now  known  by  the  common  name  of  Kastri)  surrenderel 
it  to  Samian  refugees,  and  that  from  these  the  people  of  Troezen 
received  it  in  trust  't  appears  to  be  completely  ignored  by  the 
Byzantine  chroniclers.  In  1630  it  was  chosen  as  a  refuge  by  a  body 
of  Albanians  from  Kokkinyas  in  Troezenia ;  and  other  emigrants 
followed  in  1590,  1028,  1C35.  1640,  &c.     At  the  close  of  the  17lh 
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century  tlio  Hydriotcs  took  part  in  the  reviving  commerce  of  the 
Peloponnrsus  :  and  in  course  of  time  they  extended  their  ranie. 
About  1716  they  began  to  build  sakiuiia  (of  from  10  to  16  tons 
burden),  and  to  visit  the  islands  of  the  iEgean  ;  not  long  after 
they  introduced  the  Iniinadika  (40-50  tons),  and  sailed  aa  far  as 
Alexandria,  Constantinople,  Trieste,  and  Venice  ;  and  by  and  by 
they  ventured  to  France  and  oven  America.  From  the  grain  trade 
of  South  Russia  more  especially  they  derived  great  wealth,  in 
1813  there  were  about  22,000  people  in  the  island,  and  of  these 
10,000  wero  seafarers.  At  the  time  of  the  outbreak  of  the  war  of 
Greek  indepondenco  the  total,  population  was  23,190,  of  whom 
16,460  wero  natives  and  the  rest  foreigners.  One  of  their  chief 
families,  tho  Konduriotti,  was  worth  £2,000,000.  Into  tho  struggle' 
the  Hydriotes  flung  themselves  with  rare  enthusiasm  and  devotion, 
and  the  final  deliverance  of  Greece  was  mainly  due  to  the  service 
rendered  by  their  fleets. 

See  Pouiiueville,  Voy.  de  la  ffria,  vol.  vi. ;  Antonios  Sliaoules, 
Tirofjiyr,fia  wfpi  rijs  vrjffou  TSpas,  JIunich,  1834 ;  Id.,  2uvoirrtKtj 
taropia  ruf  yavfia^iaif  ita  rwv  irXoiuv  ruv  rpitnv  vyiauv,  TSpas, 
Tltrauy,  Kat  Vaputv^  Nauplia,  1S33;  Id.,  Itrropta  ttjj  K.i(rou  TSpas, 
Athens,  1874;  G.  D.  Kriezes,  laropia  tijj  vtjctou  tSpat,  Patras, 
1860. 

HYDRANGEA,  a  popular  flower  mucli  in  request  for 
the  decoration  of  conservatories  during  tho  lato  summer 
season,  many  thousands  being  annually  produced  for  the 
London  market.  The  plant  to  which  tho  name  is  most 
commonly  applied  is  tho  Hydrangea  Jlorlensia,  a  low 
deciduous  shrub,  producing  rather  largo  oval  strongly- veined 
leaves  in  opposite  pairs  along  tho  stem.  It  is  terminated 
by  a  massive  globular  corymbose  head  of  flowers,  which 
remain  a  long  period  in  an  ornamental  condition.  The  nor- 
mal colour  of  the  flowers,  the  majority  of  which  have  neither 
stamens  nor  pistil,  is  pink ;  but  by  the  influence  of 
sundry  agents  in  the  soil,  such  as  alum  or  iron,  they  become 
changed  to  blue.  The  part  of  the  inflorescence  which 
appears  to  bo  the  flower  is  an  exaggerated  expansion  of 
the  calyx-leaves,  the  other  parts  being  generally  abortive. 
The  perfect  flowers  are  small,  rarely  produced  in  the  species 
above  referred  to,  but  well  illustrated  by  others,  iti  which 
they  occupy  the  inner  parta  of  the  corymb,  the  larger  showy 
neuter  flowers  being  produced  at  the  circumference.  A 
pure  white  variety,  named  Thomas  Hogg,  has  been  recently 
introduced,  and  is  a  very  desirable  plant. 

There  are  upwards  of  thirty  species,  found  chiefly  in 
Japan,  in  the  mountains  of  India,  and  in  North  America, 
and  many  of  them  are  familiar  in  gardens.  U.  HorUnsia  is 
the  most  useful  for  decoration,  as  the  head  of  flowers  lasts 
long  in  a  fresh  state,  and  by  the  aid  of  forcing  can  bohad  for  a 
considerable  period  for  the  ornamentation  of  the  greenhouse 
and  conservatory.  Their  natural  flowering  season  is  towards 
the  end  of  the  summer,  but  they  may  bo  had  earlier  by 
means  of  forcing.  If.  Japonica  is  another  fine  conservatory 
plant,  with  foliage  and  habit  much  resembling  the  last- 
named,  but  this  has  flat  corymbs  of  flowers,  the  central  ones 
small  and  perfect,  and  the  outer  ones  only  enlarged  and 
neuter.  This  also  produces  pink  or  blue  flowers  under 
the  influence  of  diflerent  soils. 

Tho  Japanese  species  of  hydrangea  are  sufHciently  hardy 
to  grow  in  any  tolerably  favourable  situation,  but  except  in 
the  most  sheltered  localities  they  seldom  blossom  to  any 
degree  of  perfection  in  the  open  air,  the  head  of  blossom 
depending  on  the  uninjured  development  of  a  well-ripened 
terminal  bud,  and  this  growth  being  frequently  aflfected  by 
late  spring  frosts.  They  are  much  more  useful  for  pot- 
cnlture  indoors,  and  should  bo  reared  from  cuttings  of 
•hoots  having  the  terminal  bud  plump  and  prominent,  put 
in  during  summer,  these  developing  a  single  head  of  flowers 
the  succeeding  summer.  Somewhat  larger  plants  may  be 
had  by  nipping  out  the  terminal  bud  and  inducing  three 
or  four  shoots  to  start  in  iu  place,  and  these,  being  steadily 
developed  and  well-ripened,  should  each  yield  its  inflor- 
escence in  the  following  summer,  that  is,  when  two  years 
»!(}.  Large  plants  grown  in  tubs  ar  i  vases  are  fine  subjects  , 
lor  large  conservatories,  and  may  be  used  for  decorating 


terrace   walks  and  siniilar  places   during  snnimei,  bcu;.' 
housed  in  winter,  and  started  under  gla.'s  in  spring. 

The  Indian  and  American  species,  especially  the  latter, 
are  quite  hardy,  and  some  of  them  are  extremely  efTcctivc. 
Tho  finest  of  theco  by  far  is  the  I/i/Ura>i</cu  jianieuliiiu 
fframli/ura,  tho  branched  inflorescence  of  which  is  under 
favourable  circumstances  a  yard  or  moro  in  length,  and 
consists  of  large  spreading  masses  of  crowded  white 
neuter  flowers  which  completely  conceal  the  few  incon- 
spicuous fertile  ones.  The  plant  attains  a  height  of  8  to 
10  feet,  and  when  in  flower  late  in  summer  and  iu  autumn 
is  a  very  attractive  object  in  the  shrubbery. 

HYDRAULICS.     See  Hvdeomechaxics. 

HYDROCEPHALUS  (vSu>p,  water,  Ke<f>a\^,  tho  head), 
a  term  in  medicine  applied  to  two  difl'erent  forms  of  disease 
of  tho  brain,  both  of  wh'ch  are  attended  with  the  efl'usion 
of  fluid  into  its  cavities.  They  are  named  respectively 
Aaile  and  Chronic  Hydrocephalus.  They  have  difTorent 
pathological  associations,  and  have  no  necessary  connexion 
with  each  other.' 

AciUe  Hydrocephalus  is  the  term  still  largely  employed' 
to  describe  the  disease  now  known  to  physicians  as  tuber- 
cular cerebral  meningitis,  that  is,  inflammation  of  the 
membranes  of  tho  brain  produced  by  tho  presence  of 
tubercle.  This  disease  is  most  common  in  children  under 
ten  years  of  age,  but  is  by  no  means  limited  to  that  period 
of  life,  and  may  afl"ect  adults.  The  scrofulous  or  tubercular 
constitution  is  an  important  factor  in  this  malady,  which 
is  admitted  to  bo  one  of  strongly  hereditary  tendency  ;  yet 
unquestionably  there  are  many  instances  in  which  no  such 
taint  can  bo  traced.  In  numerous  cases  it  is  manifestly 
connected  with  bad  hygienic  conditions,  with  insuflicient 
or  improper  feeding,  or  with  over  exercise  of  the  mental 
powers,  all  of  which  will  doubtless  more  readily  exert  their 
influence  where  an  inherited  liability  exists,  and  the  same 
may  be  said  regarding  its  occasional  occurrence  as  one  of 
tho  after  consequences  of  certain  of  the  diseases  of  childhood, 
especially  measles  and  hooping-cough. 

Acute  hydrocephalus  is  usually  described  as  passing 
through  certain  stages  ;  but  it  must  be  observed,  as  regards 
at  least  its  earlier  manifestations,  that,  so  far  from  being 
well  defined,  they  are  often  exceedingly  vague,  and  render 
this  disease  in  an  especial  manner  liable  to  escape  detection 
for  a  length  of  time,  or  to  be  confounded  with  others  to 
which  \at  its  commencement  it  bears  an  acknowledged 
resemblance,  such,  for  instance,  as  typhoid  fever  or  gastro- 
intestinal derangements.  Nevertheless,  there  are  certain 
typical  features  characterizing  the  disease  in  each  of  it" 
stages  which  it  is  important  to  describe,  as  in  many  instances' 
these  present  themselves  with  greater  or  less  distinctness. 

The  premonitory  symptoms  of  acute  hydrocephalus  arc 
mostly  such  as  relate  to  the  general  nutrition.  A  falling 
off  in  flesh  and  failure  of  strength  are  often  observed  for  a 
considerable  timo  before  the  characteristic  phenomena  of 
the  disease  appear.  The  palient,  if  a  child,  becomes  listless 
and  easily  fatigued,  loses  appetite,  and  is  restless  at  night; 
Thero  is  headache  after  exertion,  and  tho  temper  o/tcn 
undergoes  a  marked  change,  the  child  becoming  unusually 
peevish  and  irritable.  These  symptoms  may  persist  dur- 
ing many  weeks ;  but  on  the  other  hand  such  premonitory 
indications  may  be  entirely  wanting,  and  the  disease  be 
developed  to  all  appearance  quite  suddenly. 

Tho  onset  \s  in  most  instances  marked  by  tlie  occurrence 
of  vomiting,  often  severe,  but  sometimes  only  slight,  anil 
there  is  in  general  obstinate  constipation.  In  not  a  few 
cases  the  first  symptoms  are  convulsions,  which,  however, 
may  in  this  early  etago  subside,  and  remain  absent,  oi 
reappear  at  a  later  p  riod.  Headache  is  one  of  tho  most 
constant  of  the  earlier  symptoms,  and  is  generally  intense 
and  accompanied  with  sharuer  paroxysms,  which  cau.so  the 
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patient  to  scream,  with  a  peculiar  and  characteristic  cry. 
Tiicre  is^reat  intolerance  of  light  and  sound,  and  general 
nervous  sensitiveness.  Fever  is  present  to  a  greater  or  less 
extent,  the  temperature  ranging  from  100°  to  103°  Fahr.; 
yet  the  pulse  is  not  quickened  in  proportion,  being  on 
the  contrary  r.ither  slow,  but  exhibiting  a  tendency  to 
irregularity,  and  liable  to  become  rapid  on  slight  exertion. 
The  breathing,  too,  is  somewhat  irregular.  Symptoms  of 
this  character,  constituting  the  stage  of  excitement,  continue 
for  a  period  varying  from  one  to  two  weeks,  when  they  are 
succeeded  by  the  stage  of  depression.  There  is  now  a 
marked  change  in  the  symptoms,  which  is  apt  to  lead  to  the 
belief  that  a  favourable  turn  has  taken  place.  The  patient 
becomes  quieter  and  inclines  to  sleep,  but  it  will  be  found 
on  careful  watching  that  this  quietness  is  but  a  condition  of 
apathy  or  partial  stupor  into  which  the  child  has  sunk. 
The  vomiting  has  now  ceased,  and  there  is  less  fever;  the 
pulsa  is  slower,  and  shows  a  still  greater  tendency  to 
irregularity  than  before,  while  the  breathing  is  of  markedly 
unequal  character,  being  rapid  and  shallbw  at  one  time, 
and  long  drawn  out  and  sinking  away  at  another.  There 
is  manifestly  little  suffering,  although  tho  peculiar 
cry  may  still  bo  uttered,  and  the  patient  lies  prostrate, 
occasionally  rolling  the  head  uneasily  upon  tho  pillow,  or 
picking  at  the  bedclothes  or  at  his  face  with  his  fingers. 
llo  does  not  ask  for  food,  but  readily  swallows  w'hat  is 
olTored.  The  countenance  is  pale,  but  is  apt  to  flush  up 
suddenly  for  a  time.  The  eyes  present  important  altera- 
tions, the  pupils  being  dilated  or  unequal,  and  scarcely 
responding  to  light.  There  may  be  double  vision,  or  partial 
or  complete  blindness.  Squinting  is  common  in  this  stage, 
and  there  may  also  be  drooping  of  an  eyelid,  due  to  paralysis 
of  the  part;  and  one  or  more  limbs  may  be  likewise 
paralysed. 

To  this  succeeds  the  third  or  final  stage,  in  which  certain 
of  the  former  symptoms  recur,  while  others  become  intensi- 
fied. There  is  generally  a  return  of  the  fever,  the  tem- 
perature rising  .sometimes  to  a  very  high  degree.  The 
pulse  becomes  feeble,  rapid,  and  exceedingly  irregular,  as 
is  also  the  case  with  the  breathing.  Coma  is  profound, 
but  yet  the  patient  may  still  be  got  to  swallow  nourish- 
ment, though  not  80  readily  as  before.  Convulsions  are 
apt  to  occur,  v/hilo  paralysis,  more  or  less  extensive,  affects 
portions  of  tho  body  or  groups  of  muscles.  The  pupils  are 
now  widely  dilated,  and  there  is  generally  complete  blind- 
ness and  often  deafness.  lu  this  condition  the  patient's 
strength  undergoes  rapid  decline,  and  the  body  becomes 
markedly  emaciated.  Death  takes  place  either  suddenly 
in  a  fit,  or  more  gradually  from  exhaustion.  Shortly 
before  the  fatal  event  it  is  not  uncommon  for  the  patient, 
who,  it  may  be  for  many  days  previou.sly,  lay  iu  a  state  of 
profound  stupor,  to  awake  up,  ask  for  food,  and  talk  to 
those  around.  But  tho  hopes  which  may  thus  be. raised 
are  quickly  dispelled  by  the  setting  in  of  the  symptoms  of 
rapiil  sinking. 

Tho  duration  of  a  case  of  acute  hydrocephalus  varies 
somewhat,  but  in  general  death  takes  place  within  three 
weeks  from  tho  onset  of  tho  symptoms.  The  disease  may 
bo  said  to  be  almost  invariably  fatal,  yet  it  must  ba 
admitted  that  cases  presenting  all  tho  principal  symptoms 
of  acute  hydrocephalus  do  occasionally  recover,  though 
such  instances  aro  undoubtedly  very  rare.  Indeed,  the 
condition  of  the  brain  in  this  disease,  as  revealed  on  post 
moiinii  examination,  renders  its  fatal  character  in  no  way 
surprising.  The  peculiar  formation  called  tubercle  is  found 
deposited  in  the  membranes  of  the  brain,  more  particularly 
at  its  base.  The  irritation  set  up  as  a  consequence  of  this 
is  accompanied  with  tho  effusion  of  fluid  into  tho  arachnoid 
and  "ventriclei!,  which  by  its  prossuri>  tonds  to  produce 
softening  and  destruction  of  the  brain  substance,  and  hcuco 


to  abolish  its  functions.  In  many  instances  the  braio  is 
found  to  be  reduced  to  a  state  of  complete  disorganization. 

Besides  this  condition  of  the  brain,  there  exists  in  most 
cases  deposition  of  tubercle  elsewhere,  as  in  the  lungs  and 
abdominal  glands,  and  this  may  have  given  evidence  of  its 
presence  even  before  the  head  symptoms  had  a|>peared. 
This  is  especially  the  case  in  adults,  in  whom  acute  hydro- 
cephalus is  more  ajit  to  arise  as  a  complication  in  the  course 
of  pulmonary  or  other  disease  of  tubercular  origin  than  in 
the  manner  in  which  it  occurs  in  children  as  above  described. 

With  respect  to  treatment,  little  can  be  stated  of  an 
encouraging  nature.  Still  it  must  be  observed  that  much 
may  be  done  in  the  way  of  prevention  of  this  disease, 
and,  in  its  earlier  stages,  even  in  the  way  of  cure.  It  is 
most  important  in  families  where  the  history  indicates  a 
tuberculous  or  scrofulous  tendency,  and  particularly  where 
acute  hydrocephalus  has  already  occurred,  that  every  efl'ort 
should  bo  used  to  fortify  the  system  and  avoid  the  causes 
already  alluded  to  as  favouring  the  development  of  the 
disease  during  that  period  in  which  children  are  liable 
to  sufl'er  from  it.  With  this  view  wholesome  food,  warm 
clothing,  cleanliness,  regularity,  and  the  avoidance  of  over- 
exertion, physical  and  mental,  are  of  the  utmost  conse- 
quence., 

Although  there  is  but  little  that  can  be  done  when  the 
disease  has  set  in,  yet  the  timely  use  of  remedies  may 
mitigate  and  even  occasionally  remove  the  symptoms.' 
The  severe  headache  may  often  be  relieved  by  the  applica- 
tion  of  one  or  two  leeches  to  the  temples,  and  by  the  frequent 
use  of  cold  water  or  ice  applied  to  tho  head.  The  Uesxt- 
ment  by  blistering  tho  scalp  and  administering  mercury, 
formerly  so  much  practised,  is  now  acknowledged  to  be  of 
no  real  efficacy ;  aud  on  the  whole  the  maintenance  of  the 
patient's  strength  by  light  nourishment  and  the  use  of 
sedative^  to  compose  the  nervous  system  are  the  measures 
most  likely  to  be  attended  with  success.  Tho  bromide, 
with  which  may  be  combined  the  iodide  of  potassium,  is 
tho  medichial  agent  of  most  value  for  this  purpose. 
Should  convulsions  occur,  they  aro  best  treated  by  chloral 
or  chloroform. 

Chronic  llydroceplialus  is  a  different  form  of  disease 
from  that  last  described,  both  as  regards  its  pathology  and 
its  effects.  It  consists  in  an  eft'usion  of  fluid  into  the 
serous  cavities  (arachnoid  and  ventricles)  of  the  brain,  not 
preceded  by  tuberculous  dejiosit  or  acute  inflammation, 
but  apparently  depending  on  chronic  inflammatory  changes 
aft'ecting  the  membranes,  and  is  to  be  regarded  as  a  kind 
of  dropsy.  The  disease  is  frequently  congenital,  and  its 
presence  in  tho  fcctus  is  apt  to  be  a  source  of  difficulty  in 
parturition.  It  is,  however,  more  commonly  developed  in 
the  course  of  the  first  six  months  of  life  ;  but  it  occasionally 
arises  in  older  children,  or  even  in  adults,  as  in  the  well- 
known  instance  of  Dean  Swift,  who  died  from  this  disease. 

Chronic  hydrocephalus  affects  mostly  children  who  bear 
evidence  of  a  scrofulous,  rickctty,  or  otherwise  delicate 
constitution.  The  chief  symptoms  observed  are  the 
gradual  increase  in  size  of  the  upper  part  of  the  head  out 
of  all  proportion  to  tho  face  or  the  rest  of  the  body. 
Occurring  at  an  age  when  as  yet  tho  separate  bones  con- 
stituting the  skull  havo  not  bocomo  welded,  this  enlarge- 
ment may  go  on  to  a  very  considerable  extent  in  all  direc- 
tions, but  chiefly  in  tho  transverse  and  antero-posterior 
diameters,  tho  spaces  between  tho  bonea  becoming  more 
and  more  expanded,  though  ultimately,  should  the  child 
survive,  ossification  takes  place.  In  a  well-marked  case 
the  deformity  is  very  striking.  The  upper  jiart  of  the 
forehead  projects  abnormally,  and  the  orbital  plates  of  the 
frontal  bono  being  inclined  forwards  give  a  downward 
direction  to  tho  eyes,  which  have  also  peculiar  rolling 
movcnicnls.     The  face  is  small,  and  this,  with  the  enlarged 
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Ibead,  Ogives  a  remarkably  aged  expression  to  the  child. 
There  is  generally  defective  development  in  other  respects, 
the  body  being  ill  nourished,  the  bones  thin,  the  hair  scanty 
and  fine,  and  the  tcoth  carious  ur  absent. 

As  illustrating  the  extent  to  which  this  disease  may 
proceed,  it  may  bo  mentioned  that  the  average  circum- 
ference of  the  adult  head  is  about' 22  inches,  while  in  the 
child  it  is  of  course  considerably  less.  In  chronic  hydro- 
cephalus the  head  of  an  infant  three  months  old  has  been 
known  to  mea3ure  29  inches ;  and  in  the.  well-known  case 
of  the  man  Cardinal,  who  died  in  Guy's  Hospital,  the  head 
measured  33  inches.  In  the  museum  of  the  faculty  of 
medicine  in  Paris  there  is  a  hydrocephalic  skull  measur- 
ing 39  inches.  In  aggravated  cases  the  head  cannot  bo 
supported  by  the  neck,  and  the  patient  has  to  keep  in 
the  recumbent  posture.  The  expansibility  of  the  skull  pre- 
vents destructive  pressure  on  the  brain,  yet  this  organ 
is  materially  aflfected  by  the  presence  of  the  fluid.  The 
cerebral  ventric'es  are  widely  distended,  and  the  convolu- 
tions flattened,  while  occasionally  the  fluid  escapes  into  the 
cavity  of  the  cranium,  which  it  fills,  pressing  down  the 
brain  to  the  base  of  the  skull.  As  a  consequence  of  such 
changes,  the  functions  of  the  brain  are  interfered  with,  and 
in  general  the  mental  condition  of  the  patient  is  impaired 
to  a  greater  or  less  extent.  The  child  is  dull  and  listless, 
irritable,  and  sometimes  imbecile.  The  special  senses 
become  affected  as  the  disease  advances,  especially  vision, 
and  sight  is  often  lost,  as  is  also  hearing.  Towards  the 
close  paralysis  is  apt  to  occur.  Hydrocephalic  children 
rarely  live  long,  generally  dying  from  the  malady  in  a  few 
years,  or  succumbing  to  some  of  the  disorders  of  childhood, 
which  they  are  little  able  to  resist.  Nevertheless  there 
have  been  many  instances  of  persona  with  this  disease 
reaching  maturity,  and  even  living  to  old  age.  It  must 
also  be  borne  in  mind  that  there  are  grades  of  this  affection, 
and  that  children  may  present  many  of  the  symptoms  of 
it  in  a  comparatively  slight  degree,  and  yet  recover,  the 
head  ceasing  to  expand,  and  becoming  firmly  ossified. 

Various  methods  of  treatment  have  been  employed  in 
this  disease,  but  the  results  are  seldom  satisfactory.  Com- 
pression of  the  head  by  bandages,  and  the  administration 
of  mercury  with  the  view  of  promoting  absorption  of  the 
fluid,  are  now  little  resorted  to.  Tapping  the  fluid  from 
time  to  time  through  one  of  the  spaces  between  the  bones, 
drawing  off  a  little,  and  thereafter  employing  gentle 
pressure,  has  been  tried,  but  seldom  with  permanent 
benefit.  On  the  whole,  the  plan  of  treatment  which  aims 
at  maintaining  the  patient's  nutrition  by  appropriate  food 
and  tonics,  is  at  once  the  most  rational  and  successful, 
provided  it  be  resorted  to  in  time  to  admit  of  the  arrest  of 
the  progress  of  the  symptoms.  (j.  o.  a.) 

HYDROGEN  (from  vSoyp,  water,  and  ycwdm,  to  generate) 
is  a  chemical  element  which  in  the  free  state  occurs  in 
volcanic  gases,  but  exists  for  the  most  part  in  combination 
with  oxygen  aa  water.  As  its  elemental  characteristics 
and  the  chief  compounds  of  hydrogen  have  already  been 
described  in  the  article  Chemistkv,  voL  v.  pp.  478,  483, 
491,  499,  544,  ifec,  it  is  here  only  necessary  to  refer  to 
the  liquefaction  of  gaseous  hydrogen.  * 

At  the  close  of  1877  and  in  the  beginning  of  1878, 
not  only  hydrogen,  but  all  the  so-called  permanent  gases, 
were  reduced  to  the  liquid  state,  an  achievement  the  more 
remarkable  as  it  was  the  result  of  the  simultaneous  but 
entirely  independent  labours  of  two  distinguished  physi- 
cists, M.  Cailletet  of  Ch&tillon-sur-Seine  and  M.  Pictet 
of  Geneva.  The  experiments  of  the  former,  who  clearly 
demonstrated  the  possibility  of  liquefying  acetylene,  car- 
bonic oxide,   hydrogen,   methane,  nitric  oxide,  nitrogen, 


•*  Tho  statement  ia  the  article  Chemistkt,  toL   t.   p.   479,  that 
lifdrogen  has  never  bcea  lique&ed,  vaa  true  at  the  date  of  pablicatioc 

1 2-1 7 


and  oxygen,  are  described  in  detail  in  ihe-Annalei  <1t 
Chimie  el  de  Physique,  scr.  5,  vol.  xv.  p.  132  ;  those  ol 
M.  Pictet. -who  operated  only  upon  oxygen  ai\d  hydrogen, 
are  detailed  in  the  same  journal  scr.  5,  vol.  xiii.  p.  J  45. 
The  instrumental  means  employed  by  them  were  very  dif- 
ferent, as  will  bo  evident  from  the  following  description. 

M.  Caillctet's  apparatus  is  rcprosentod  in  the  annexed  skctcl; 
(fig.  1).  The  gas  under  experiment  is  con'..-i:ned  iu  a  stout  glass 
tube  of  narrow  bore  of  tlic  form  sl;own  in  fi".  'l. 


Flo.  1. — Cailletet's  Apparatus  for  Liquefictioo  of  Uises.  \ 

To  fill  t!ii3  tube  witli  gas,  bolli  ends  bein"  open,  n  globule  of  mer-i 
cury  is  first  introduced  at  the  lower  curveirextremity  ;  the  tube  is 
then  placed  in  a  nearly  horizontal  position,  t^K)  curved  extremity  is 
connected  with  the  holdtr  cont.iining  tlic  gas,  or  with  the  apparatus 
in  which  the  gas  is  being  evolved,  by  nienii.=i  of  caoutchouc  tubing, 
and  a  current  of  the  pure  dry 
gas  is  passed  through  the  tubo 
until  tho  air  is  entirely  ex- 
pelled ;  this  being  effected, 
tho  point  opposite  to  the 
curved  extremity  is  sealed  in 
the  blowpipe  flame  ;  the  tube 
Is  then  brought  into  a  vertical 
position,  80  that  the  globule  of 
mercury  closes  the  lower  ex- 
tremity, tho  caoutchouc  tube 
is  withdrawn,  and  the  tube 
AA  thus  filled  is  screwed  into 
its  place  in  the  cylinder  B. 
Tho  lower  part  of  the  cylinder 
contains  mercury,  tho  ujipcr 
part  water.  The  pressure  Is  ' 
exerted  by  forcing  a  plunger 
into  a  massive  steel  cylinder 
filled  with  water  by  means  of 
the  screw  and  wheel  seen  on 
tho  loft  in  fig.  1,  the  water 
being  forced  from  tjiis  cylinder 
through  the  fine  coiled  tube 
into  the  upper  part  of  the 
cylinder  in  which  tho  glass 
tube  is  fixed  ;  by  rapidly  turn- 
ing tho  wheel  seen  on  the  right 
of  the  figure,  a  valve  may  bo 
opened,  allowing  of  the  escape 
ofthe  water,  and  thus  tho  pres 
sure  on  the  gas  may  bo  sud 
dculy  withdrawn.  The  pressure 
to  wiiich  the  gas  is  submitted 
is  measured  by  meannof  either 
of  the  manometers  seen  on 
the  right.  The  gas  may  bo 
cooled  by  surrounding  the  tube  A  with  inipid  sulphur  dioxide,  C4r- 
bon  dioxide,  or  nitrous  oxide,  and  the  deposition  of  ice  on  the  ont- 
side  of  the  cylinder  containing  the  refrigerating  liquid  is  prevented 
by  covering  it  with  a  glas^  cylinder  or  IcU  jar,  under  which  i,'  pbicad 
some  desiccating  miteriol.  By  strongly  compressing  a  gas  in  thi« 
apparatus,  and  then  suddenly  relicvin  '  it  from  pressure,  an  enor- 
mous reduction  in  itu  temperature  is  eir  ted,  owing  to  the  endden 
expansion  of  the  pas,  and  il  i»  under  th  se  circumstances  th^t  Uqae- 
faction  takes  place  in  cases  where  pres-ure  alone  is  im  fTcctive.  On 
submittin!»  hydrogen  to  a  pressure  of  nearly  300  atmosnlitree,  and 
then  suddenly  withdrawing  the  ]>re«sure,  JI  Caillet*t  observod  th* 
formclion  o."  a  fine  mist  in  tho  interior  of  the  tubo  ;  the  exi>erin)ent» 
of  Andrews  and  his  own  previous  observations  had  shown  that  this 
result  afforded  incontestable  proof  of  the  presence  of  liquid,  if  not 
of  solid,  particles. 
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The  general  disposition  of  M.  Pictcfs  apparatus  is  seen  in  lig.  S< 
It  is  of  a  much  more  complex  character,  but  permits  of  the  ex- 
periment being  miide  on  a  compaiativoly  very  large  scale.  Tho 
condcusatioii  of  the  gas  is  cfffctej  in  a  copper  tube  of  narrow  bore, 


Pictot'a  Apparatus  for  Liquefaction  of  Gases. 


connected  at  the  one  end  with  a  manometer  capable  of  imlioating 
pressures  up  to  800  atmospheres,  and  with  a  fine  steel  stop-cock, 
*nd  at  the  other  with  a  Tery  strong  wrought-iion  vessel  iu  which 


the  hydro^ien  is  (tenerntcd  by  heating  *  j  crfcctly  dry  mixture  of 
pota-^siuni  formate  witli  potassium  hydroxide  ;  these  two  substances 
enter  into  reaction  in  accordance  with  the  equation  HCOOK-I- 
110  K—  K5C0,  +  H,,  the  hydrogen  bein;;  evolved  in  a  perfectly  regular 
manner  when  the  temperature  ismnintained  at  22i)°.  Thedimentions 
of  the  condensation  tube  arc — internal  diameter  -001  metre  exter- 
nal diameter  -015  metre,  length  4-16  metres  ;  and  the  retort  has  a 
capacity  of  1659  cubic  centimetres.  The  charge  introduced  con- 
sisted of  500  grammes  potasbluiu  hydroxide  and  1251  grammes 
potassium  formate.  The  condensation  tube  is  surrounded  with  a 
wider  tube  containing  condensed  carbon  dioxide  or  nitrous  oxide; 
these  tubes  are  enclosed  in  tho  lower  box  seen  in  tho  sketch. 
The  upper  box  contains  a  tubular  arrangement  in  which  carbon 
dioxide  or  nitrous  oxide  from  the  gasholder  is  reduced  to  the  liquid 
state.  The  pumps  are  such  as  arc  used  in  ice-making  machines,  one 
of  each  pair  Doing  an  exhausting,  the  other  a  condensing  pump;  ono 
pair  of  these  pumps  is  employed  in  condensing  and  volmilizing  the 
sulphur  dioxide,  and  tho  other  iu  condensing  and  volatilizing  the 
carbon  dioxide  or  nitrous  oxide.  Figs.  4  and  6  show  the  appa- 
ratus in  vortical  section  and  in  plan. 

In  working  the  apparatus,  in  the  first  place  liquid  sulphur  dioxide 
from  the  reservoir  seen  between  the  first  pair  of  pumps  is  charged 
into  the  outer  tube  of  the  condenser  in  the  upper  box,  and  is  caused 
rapidly  to  evdporate  by  the  action  of  the  exhausting  pump  in  con- 
nexion with  the  tube,  while  tho  other  pump  serves  to  recondense  it 
in  the  reservoir,  which  is  a  kind  of  tubular  boiler  provided  with  a 
cold  water  circalation.  The  temperature  of  the  liquid  sulphur 
dioxide  is  thus  reduced  to  -  65°C. ;  on  allowing  the  (v.rbon  dioxiae  or 


Fio  i. — Vertical  Section  of  Pictet's  Apparatus. 

nitrous  oxide  to  enter  the  inner  tube  of  the  condenser  thus  cooled, 
it  begins  to  liquefy  under  a  pressure  of  about  4  atmospheres,  and 
the  condensation  of  the  whole  of  the  gas  is  effected  at  a  pressure  of 
from  4  to  7  atmospheres,  the  temperature  of  the  liquid  sulphur  di- 
oxide fluctuating  between  -  65°  and  -  50°.  The  liquid  carbon  dioxide 


(or  nitrous  oxide)  thus  obtained  is  then  allowed  to  pass  into  the  tube 
surrounding  the  condensation  tube,  and  by  the  action  of  the  second 
exhausting  pump  it  is  caused  to  evaporate  so  quickly  that  it  solidi- 
fies.   The  temperature  may  thus  be  reduced  to  -  120°  or  even  -  140°. 


In  describing  his  first  experiment  with  hydrogen  with  this  appa- 
ratus, M.  Pictct  states  that  th»  pressure,  having  risen  gradually 
during  about  40  minutes,  became  stationarj-  at  about  650  ntmo- 
spheres  ;  on  then  opening  the  stop-cock,  the  orifice  being  illumi- 
nated by  a  powerful  electric  light,  an  opaque  jet  of  a  highly  char- 
acteristic steel-bluo  tint  was  seen  to  issue  forth.  At  the  same 
moment,  a  sharp  hissing  noise  like  that  produced  on  plunging  « led- 
liot  bar  of  iron  ii^fo  water  was  heard,  and  simultaneously  a  highly 
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Fig.  5.  —Plan  of  Pictet's  Apparatae, 


characteristic  rustling  noise  on  the  ground,  recalling  the  sound  of 
email  seed  falling.  Moreover,  the  jet  was  not  continuous  as  in  the 
case  of  oxygen,  but  intermittent,  each  projection  of  matter  being 
attended  with  the  peculiar  rustling  noise  alluded  to;  in  fact,  owing 
to  the  great  reduction  in  temperature,  due  to  the  sudden  volatilization 
of  the  liquid,  portions  became  solidified  in  the  tube.  On  closing  the 
istop-coek  after  several  seconds,  the  pressure  being  still  870  atmo- 


spheres, the  pressure  fell  to  320  atmospheres,  then 
slowly  rose  to  330  atmospheres,  and  remained  constant 
for  several  minutes  ;  on  now  opening  the  stop-cock 
ag.ain,  a  jet  issued  of  extremely  short  duration,  accom- 
panied with  the  violent  projection  of  solid  T'^rticles, 
but  then  nothing  escaped  although  the  pressure  was 
315  atmospheres,  an  indication  that  the  hydrogen  had 
solidified  in  the  interior  of  the  tube.  On  ceasing  to 
aspirate  from  the  tube  surrounding  tho  condensation  tube,  and  thus 
allowing  the  temperature  of  the  latter  to  rise  somewh.'it,  discharges 
took  place  with  increasing  frequency,  until  "ter  about  a  quarter  of 
an  hour  the  pressure  fell  to  zero. 

Pictct  thns  succeeded  in  liquefying  and  solidifying  hydrogen  on 
January  10th,  1878,  Caillctet  having  demonstrated  its  lique.actiou 
on  December  30th  previously. 
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Historical  Intboduction.' 

THE  word  Hydromechanics  is  derived  from  the  Greek 
itpo-firixavxKa,  meaning  the  mechanics  of  water  and 
ttuioa  in  general  The  science  is  divided  into  three 
branches  : — Hydrostatics,  which  deals  with  the  equilibrium 
of  fluids;  Hydrodynamics,  which  deals  with  the  mathe- 
matical theory  of  tho  motion  of  fluidd",  neglecting  the 
viscosity ;  and  Hydraulics,  in  which  the  motion  of  water 
io  pipes  and  canals  is  considered,  and  hydrodynamical 
questions  of  practical  application  are  investigated. 

The  science  of  hydromechanics  was  cultivated  with  less 
success  among  tho  ancients  than  any  other  branch  of 
mechanical  philosophy.  When  the  human  mind  had  made 
considerable  progress  in  tho  other  departments  of  physical 
science,  the  doctrine  of  fluids  had  not  begun  to  occupy  the 
attention  of  philosophers  ;  and,  if  we  except  a  few  proposi- 
tions on  the  pressure  and  .equilibrium  of  water,  hydro- 
mechanics must  be  regarded  as  a  modern  science,  which 
owes  its  existence  and  improvement  to  these  great  men 
who  adorned  the  17th  and  18th  centuries. 
Aichl-  Those  general  principles  of  hydrostatics  which  are  to 
medM.  this  day  employed  as  the  foundation  of  that  part  of  tho 
science  were  firat  given  by  Archimedes  in  his  work  lltpl 
tCiv  6xoviiiv<av,  or  De  iis  quce  vehunlur  in  humido,  about  250 
B.C.,  and  were  afterwards  applied  to  experiments  by  Marinus 
Ghetaluus  in  his  Promolus  Archimedes  (J 603).  Archimedes 
maintained  that  each  particle  of  a  fluid  mass,  when  in  equili- 
brium, is  equally  pressed  in  every  direction ;  and  he  in- 
quired into  tho  conditions  according  to  which  a  solid  body 
floating  in  a  fluid  should  assume  and  preserve  a  position  of 
equilibrium.  We  are  also  indebted  to  him  for  that  in- 
genious hydrostatic  process  by  which  the  purity  of  the 
precious  metals  can  be  ascertained,  and  for  the  screw  engiue 
which  goes  by  his  name. 
Alex-  In   the  Greek  school  at  Alexandria,  which   flourished 

•odriin  under  the  auspices  of  the  Ptolemies,  tho  first  attempts 
kIiooI.  ^gfQ  made  at  the  construction  of  hydraulic  machinery. 
About  120  B.C.  the  fountain  of  compression,  the  siphon, 
and  the  forcing  pump  were  invented  by  Ctesibius  and 
Hero ;  and,  though  these  machines  operated  by  the  pressure 
of  the  air,  yet  their  inventors  had  no  distinct  notions  of  tho 
preliminary  branches  of  pneumatical  science.  The  siphon 
is  a  simple  instrument ;  but  tho  forcing  pump  is  a  com- 
plicated and  abstrose  invention,  which  could  scarcely  have 
been  expected  in  the  infancy  of  hydraulics.  It  was  pro- 
bably suggested  to  Ctesibius  by  the  Egyptian  Wheel  or 
Noria,  which  was  common  at  that  time,  and  which  was  a 
kind  of  chain  pump,  consisting  of  a  number  of  earthen 
pots  carried  round  by  a  wheel.  In  some  of  these  machines 
the  pots  have  n  valve  in  tho  bottom  which  enables  them 
to  descend  w'thout  much  resistance,  and  diminishes  greatly 
the  load  upon  tho  wheel ;  and,  if  wo  suppose  that  this  valve 
was  introduced  so  early  as  the  time  of  Ctesibius,  it  is  not 
difficult  to  perceive  how  such  a  machine  might  have  led 
[that  philosopher  to  tho  invention  of  the  forcing  pump. 
'  Notwithstanding  these  inventions  of  the  Alexandrian 
school,  its  attention  docs  not  seem  to  have  been  directed  to 
the  motion  of  fluids.  The  first  attempt  to  investigate  this 
subject  was  made  by  Sextus  Julius  Frontinus,  inspector  of 
the  public  fountains  at  Rome  in  the  reigns  of  Ncrva  and 
Trajan  ;  and  we  may  justly  suppose  that  his  work,  entitled 
De  Aqucedurtibus  Urbis  Romce  Commentarius,  contains  all 
the  hydraulic  knowledge  of  the  ancients.     After  describing 

'  This  historical  sketch  of  tho  eubject  is  a  revised  a)Tidginent  of 
that  written  bj  David  Buchvian,  and  prefixed  to  the  article  illoBO- 
finiAiiics  in  the  8tb  edition  of  this  work. 


the  nine  ^  great  Roman  aqueducts,  to  which  he  himself 
added  five  more,  and  mentioning  the  dates  of  their  erection, 
he  considers  the  methods  which  were  at  that  time  employed 
for  ascertaining  the  quantity  of  water  discharged  from 
ajutages,  and  the  mode  of  distributing  the  waters  of  an 
aqueduct  or  a  fountain.  Ho  justly  remarks  that  the 
flow  of  water  from  an  orifice  depended  not  only  on  the 
magnitude  of  the  orifice  itself,  but  also  on  the  height  of 
the  water  in  the  reservoir ;  and  that  a  pipe  employed  to 
carry  off'  a  portion  of  water  from  an  aqueduct  should,  as 
circumstances  required,  have  a  position  more  or  less  inclined 
to  the  original  direction  of  the  current  But  as  he  was 
unacquainted  with  the  true  law  of  the  velocities  of  running 
water  as  depending  upon  the  depth  of  the  orifice,  we  can 
scarcely  be  surprised  at  the  want  of  precision  which 
appears  in  his  results. 

It  has  generally  been  supposed  that  the  Romans  were 
ignorant  of  the  art  of  conducting  and  raising  wnter  by 
means  of  pipes ;  but  it  can  scarcely  be  doubted,  from  the 
statement  of  Pliny  and  other  authors,  not  only  that  they 
were  acquainted  with  the  hydrostatical  principle,  but  that 
they  actually  used  leaden  pipes  for  the  purpose.  Pliny 
asserts  that  water  will  always  rise  to  the  height  of  its  source, 
and  he  also  adds  that,  in  order  to  raise  water  up  to  an 
eminence,  leaden  pipes  must  be  employed.' 

Castelli  and  Torricelli,  two  of  the  disciples  of  Galileo,  1 
applied  the  discoveries  of  their  master  to  the  science  of 
hydrodynamics.  In  1628  Castelli  published  a  small  work, 
Delia  Misura  delV  acque  corrend,  in  which  he  gave  a  very 
satisfactory  explanation  of  several  phenomena  in  the  motion 
of  fluids  in  rivers  and  canals.  But  he  committed  a  great 
paralogism  in  supposing  the  velocity  of  the  water  propor- 
tional to  the  depth  of  the  orifice  below  the  surface  of  the 
vessel.  TorriceUi,  observing  that  in  a  jet  where  tho  water  Torii-l 
rushed  through  a  small  ajutage  it  rose  to  nearly  the  eamc  celTu 
height  with  the  reservoir  from  which  it  was  supplied, 
imagined  that  it  ought  to  move  with  the  same  velocity  as 
if  it  had  fallen  through  that  height  by  the  force  of  gravity. 
And  hence  he  deduced  this  beautiful  and  important  pro- 
position, that  the  velocities  of  fluids  are  as  the  square  root 
of  the  head,  allowing  for  the  resistance  of  the  air  and 
the  friction  of  the  orifice.  This  theorem  was  published 
in  1643,  at  the  end  of  his  treatise  De  Motu  graviuvi 
Projectorum.  It  was  afterwards  confirmed  by  the  ex- 
periments of  Raphael  Magiotti  on  the  quantities  of  water 
discharged  from  dififerent  ajutages  under  difi"erent  pressures  ; 
and,  though  it  is  true  only  in  small  orifices,  it  gave  a  new 
turn  to  the  science  of  hydraulics. 

After  the  death  of  the  celebrated  Pascal,  who  discovered 
the  pressure  of  tho  atmosphere,  a  treatise  on  the  equilibrium 
of  fluids  (Sur  l'£quilibre  des  Liqueurs)  was  found  among 

'  These  nine  aqnedncts  delifered  every  day  14,000  quinaria,  or  aboat 
60,000,000  cnbio  feet  of  water,  or  about  60  cubic  feet  for  tho  daily 
consumption  of  each  inhabitant,  supposing  the  population  of  Rome  to 
have  been  a  million.  From  measurements  of  Frontinus  at  the  close 
of  the  1st  century,  the  total  length  of  channels  of  aqueducts  was  286 
Boraan  miles  (Roman  mile  — 1618  English  yards).  Tho  supply  mea- 
sured by  Frontinus  amounted  to  13,170  quinaries, — outside  Rom* 
3164,  inside  10,30$.  Measured  at  the  head  the  supply  was  24,413 
quinaries,  the  difference  being  duo  lo  waste,  and  to  some  of  the 
channels  having  fallen  into  decay.  Parker  says  ; — "It  has  been  com- 
pc'M  by  a  French  engineer  that  the  supply  to  Rome  was  332_306,624 
gallons  daily.  If  we  assume  the  population  at  a  million  the  rate  wa« 
332  gallons  daily  per  person.  In  our  day  we  consider  40  gallons  sufll- 
cient,  and  many  tJiink  this  excessive."  Modem  supply  Taries  fraa 
24  to  60  gallons  per  head  per  day. 

•  Plin.  xxivi.  See  also  Palladins,  D»  Re  PMstica,  ii.,  xi. :  Hotscn 
Bpitt.,  i.  10,  20;  Ovid,  Met,  iv.  122.  '' 
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his  manascripts,  and  was  given  to  the  public  10,1663.  In 
the  hands  of  Pascal  hydrostatics  assumed  the  dignity  of 
L  science.  The  laws  of  the  equilibrium  of  fluids  were 
demonstrated  in  the  most  perspicuous  and  simple  manner, 
and  amply  confirmed  by  experiments.  The  discovery  of 
Torricelli,  it  may  be  supposed,  would  have  incited  Pascal 
to  the  study  of  hydraulics.  But  as  he  has  not  treated  this 
subject  in  tho  work  mentioned,  it  was  probably  composed 
before  that  discovery  had  been  made  public. 

The  theorem  of  Torricelli  was  employed  by  many  succeed- 
ing writers,  but  particularly  by  the  celebrated  Mariotte, 
whose  labours  in  this  department  of  physics  deserve  to  be 
recorded,  flis  Traite  du  Mouvement  des  Eaux,  which  was 
published  after  his  death  in  the  year  1686,  is  founded  on 
a  great  ■variety  of  well-conducted  experiments  on  the  motion 
of  fluids,  performed  at  Versailles  and  Chantilly.  In  the 
<i'dcussion  of  some  points  he  has  committed  considerable 
mistakes.  Others  he  has  treated  very  superficially,  and  in 
none  of  his  experiments  does  he  seem  to  have  attended  to 
tho  diminution  of  efflux  arising  from  the  contraction  of  the 
fluid  vein,  when  the  orifice  is  merely  a  perforation  in  a 
thin  plate;  but  he  appears  to  have  been  the  first  who 
attempted  to  ascribe  tho  discrepancy  between  theory  and 
experiment  tb  the  r;gtardation  of  the  water's  velocity  arising 
from  friction.  His  contemporary  Guglielmini,  who  was 
inspector  of  the  rivers  and  canals  in  the  Milanese,  had 
ascribed  this  diminution  of  velocity  in  rivers  to  transverse 
motions  arising  from  inequalities  in  their  bottom.  But  as 
Mariotte  observed  similar  obstructions  even  in  glass  pipes, 
where  no  transverse  currents  could  exist,  the  cause  assigned 
by  Guglielmini  seemed  destitute  of  foundation.  The 
French  philosopher,  therefore,  regarded  these  obstructions 
as  the  effects  of  friction.  He  supposes  that  the  filaments 
of  water  which  graze  along  the  sides  of  the  pipe  lose  a 
portion  of  their  velocity;  that  the  contiguous  filaments, 
having  on  this  account  a  greater  velocity,  rub  upou  the 
former,  and  suffer  a  diminution  of  their  celerity;  and  that 
the  other  filaments  are  affected  with  similar  retardations 
proportional  to  their  distance  from  the  axis  of  the  pipe. 
In  this  way  the  medium  velocity  of  the  current  may  be 
diminished,  and  consequently  the  quantity  of  water 'dis- 
charged in  a  given  time  must,  from  the  effects  of  friction, 
be  considerably  less  than  that  which  is  computed  from 
theory.  Guglielmini  was  the  first  who  attended  to  the 
notion  of  water  in  rivers  and  open  canals  (La  Misura 
ieW  acque  correnti).  Embracing  the  theorem  of  Torricelli, 
which  had  been  confirmed  by  repeated  experiments, 
Guglielmini  concluded  that  each  particle  in  the  perpen- 
dicular section  of  a  current  has  a  tendency  to  move  with 
the  same  velocity  as  if  it  issued  from  an  orifice  at  the  same 
ilepth  from  the  surface.  The  consequences  deducible  from 
this  theory  of  running  waters  are  in  every  respect  repugnant 
to  experience,  and  it  is  really  surprising  that  it  should  have 
been  so  hastily  adopted  by  succeeding  writers.  Guglielmini 
himself  was  sufficiently  sensible  that  his  parabolic  theory 
was  contrary  to  fact,  and  endeavoured  to  reconcile  them  by 
supposing  the  motion  of  rivers  to  be  obstructed  by  trans- 
verse currents  arising  from  irregularities  in  their  bed.  The 
Bolution  of  this  difficulty,  as  given  by  Mariotte,  was  more 
satisfactory,  and  was  afterwards  adopted  by  Guglielmini, 
who  mamtained  also  that  the  viscosity  of  water  had  a  con- 
siderable share  in  retarding  its  motion. 

The  effects  of  friction  and  viscosity  in  diminishing  the 
velocity  of  running  water  were  noticed  in  the  Principia 
of  Sir  Isaac  Newton,  who  threw  much  light  upon  several 
branches  of  hydromechanics.  At  a  time  when  the  Carte- 
tian  system  of  vortices  universally  prevailed,  this  sreut  man 
found  it  necessarv  to  investigate  :bat  absurd  hypothesis, 
Mid  in  the  course  of  Lis  investigations  he  showed  that  the 
relocity  of  any  stratum  of  the  vertex  is  an  arithmetical 


mean  between  the  velocities  of  tho  strata  which  enclose 
it ;  and  from  this  it  evidently  follows  that  tho  velocity  of 
tt  filament  of  water  moving  in  a  pipe  is  an  arithmetical 
mean  between  the  velocities  of  the  filaments  which  surround 
it.  Taking  advantage  of  these  results,  it  was  afterwards 
shown  by  Pitot  that  the  retardations  arising  from  friction 
are  inversely  as  the  diameters  of  the  pipes  in  which  the 
fluid  moves.  The  attention  of  Newton  was  also  directed 
to  the  discharge  of  water  from  orifices  in  the  bottom  of 
vessels.  He  supposed  a  cylindrical  vessel  fiJl  of  water  to 
be  perforated  in  its  bottom  with  a  small  hole  by  which  the 
water  escaped,  and  the  vessel  to  be  supplied  with  water  in 
such  a  manner  that  it  always  remained  full  at  the  same 
height.  He  then  supposed  this  cylindrical  column  of  water 
to  be  divided  into  two  parts, — the  first,  which  he  calls  the 
"  cataract,"  being  an  hyperboloid  generated  by  the  revolu- 
tion of  an  hyperbola  of  the  fifth  degree  around  the  axis  of 
the  cylinder  which  should  pass  through  the  orifice,  and  the 
second  tho  remainder  of  the  water  in  the  cylindricalvessel. 
He  considered  the  horizontal  strata  of  this  hyperboloid  as 
always  in  motion,  while  the  remainder  of  the  water  was  in 
a  state  of  rest,  and  imagined  that  there  was  a  kind  of 
cataract  in  the  middle  of  the  fluid.  When  the  results  of 
this  theory  were  compared  with  the  quantity  of  water 
actually  discharged,  Newton  concluded  that  the  velocity 
with  which  the  water  issued  from  the  orifice  was  equal  to 
that  which  a  falling  body  would  receive  by  descending 
through  half  the  height  of  water  in  the  reservoir.  This 
conclusion,  however,  is  absolutely  irreconcilable  with  the 
known  fact  that  jets  of  water  rise  nearly  to  the  same  height 
as  their  reservoirs,  and  Newton  seems  to  have  been  aware 
of  this  objection.  In  the  second  edition  of  his  Principia 
accordingly,  which  appeared  in  1714,  he  reconsidered 
his  theory.  He  had  discovered  a  contraction  in  the 
vein  of  fluid  {vena  contrada)  which  issued  from  the 
orifice,  and  found  that,  at  the  distance  of  about  a  diameter 
of  the  aperture  the  section  of  the  vein  was  contracted  in 
the  Bubduplicate  ratio  of  two  to  one.  He  regarded,  there- 
fore,- the  section  of  the  contracted  vein  as  the  true  orifice 
from  which  the  discharge  of  water  ought  to  be  deduced, 
and  the  velocity  of  the  eflluent  water  as  due  to  tho  whole 
height  of  water  in  the  reservoir;  and  by  this  means  his 
theory  becamemoro  conformable  to  the  results  of  experience. 
This  theory,  however,  is  still  liable  to  serious  objections. 
The  formation  of  a  cataract  is  by  no  means  agreeable  to 
the  laws  of  hydrostatics;  for  when  a  vessel  is  emptied  by 
the  efflux  of  water  through  an  orifice  in  its  bottom,  all  the 
particles  of  the  fluid  direct  themselves  toward  this  orifice, 
and  therefore  no  part  of  it  can  be  considered  as  in  a  state 
of  repose. 

The  subject  of  the  oscillation  of  waves,  one  of  the  most 
difficult  in  the  science  of  hydrodynamics,  was  first  in- 
vestigated by  Newton.  In  the  forty-fourth  proposition 
of  the  second  book  of  his  Pri7icipia,  he  has  furnished  us 
with  a  method  of  ascertaining  the  velocity  of  the  waves  of 
the  sea,  by  observing  the  time  in  which  they  rise  and  fall. 
If  the  two  vertical  branches  of  a  siphon,  which  communi- 
cate by  means  of  a  horizontal  branch,  are  filled  with  a  fluid 
of  known  density,  the  two  fluid  columns,  when  in  a  state 
of  rest,  will  be  in  equilibrium  and  their  surfaces  horizontal. 
But  if  the  one  column  is  raised  above  the  level  of  the  other, 
and  left  to  itself,  it  will  descend  below  that  level,  and  rai^'o 
the  other  column  above  it,  and;  after  a  few  oscillations, 
they  wiU  return  to  a  state  of  repose.  Newton  occupied 
himself  in  determining  the  duration  of  these  oscillations, 
or  the  lecgth  of  a  jjenduium  isochronous  to  their  duration  ; 
and  ho  fouud,  by  a  simple  process  of  reasoning,  that, 
allowing  for  the  effects  of  friction,  the  length  of  a  syn- 
chronous pendulum  is  equal  to  one-half  of  the  length  of 
tho  siphon,  that  is,  of  the  two  vertical  branches  and  the 
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horaontal  one,  and  henco  lie  deduced  the  isochronism  of 
these  oscillations.  From  this  Newton  concluded  that  the 
velocity  of  waves  formed  on  the  surface  of  water,  either  by 
the  wind  or  by  a  body  thrown  into  it,  was  in  the  sub- 
duplicate,  ratio  of  their  size.  When  their  velocity,  there- 
fore, is  measured,  which  can  be  easily  done,  the  size  of  the 
*8vea  will  be  determined  by  means  of  a  pendulum  which 
oscillates  in  the  time  that  a  wave  takes  to  rise  and  fall. 

Such  was  the  state  of  hydrodynamics  in  1738,  when 
Daniel  Bernoulli  published  his  Uydrodynamica,  sive  de 
Yiribus  et  ilotibus  Fluidorum  Commftitarii.  The  germ 
of  Daniel  Bernoulli's  theory  was  first  published  in  his 
memoir  entitled  Tfuoria  Nova  de  2Iotu  Aquarum  per 
Canalea  quocunque  Jluentes,  which  he  had  communicated 
to  the  Academy  of  St  Petersburg  as  early  as  1726.  His 
theory  of  the  motion  of  fluids  was  founded  on  two  supposi- 
tions, which  appeared  to  him  conformable  to  experience. 
He  supposed  that  the  surface  of  a  fluid,  contained  in  a  ves- 
sel which  is  emptying  itself  by  an  orifice,  remains  always 
horizontal ;  and,  if  the  fluid  mass  is  conceived  to  be  di\'ided 
into  an  infinite  number  of  horizontal  strata  of  the  same 
bulk,  that  these  strata  remain  contiguous  to  each  other, 
and  that  all  their  points  descend  vertically,  with  velocities 
inversely  proportional  to  their  breadth,  or  to  the  horizontal 
sections  of  the  reservoir.  In  order  to  determine  the  motion 
of  each  stratum,  he  employed  the  principle  of  the  consei-valio 
virium  vivarum,  and  obtained  very  elegant  solutions.  In 
the  opinion  of  the  Abb^  Bossut,  his  work  was  one  of  the 
finest  productions  of  mathematical  genius.  The  uncer- 
tainty of  the  principle  employed  by  Daniel  Bernoulli, 
which  has  never  been  demonstrated  in  a  general  manner, 
deprived  his  results  of  that  confidence  which  they  would 
otherwise  have  deserved,  and  rendered  it  desirable  to  have 
a  theory  more  certain,  and  depending  solely  on  the  funda- 
mental laws  of  mechanics.  Maclaurin  and  John  Bernoulli, 
who  were  of  this  opinion,  resolved  the  problem  by  more 
direct  methods,  the  one  in  his  Fluxions,  published  in  1742, 
and  the  other  in  his  Ilydraulica  nunc  primuni  delecta,  et 
demonstrata  directs  ex  fundamentis  pure  mechanicis,  which 
forms  the  fourth  volume  of  his  works.  The  method 
employed  by  Maclaurin  has  been  thought  not  sufiiciently 
rigorous ;  and  that  of  John  Bernoulli  is,  in  the  opinion  of 
Lagrange,  defective  in  perspicuity  and  precision. 

The  theory  of  Daniel  Bernoulli  was  opposed  also  by 
the  celebrated  D'Alembert.  When  generalizing  James 
Bernoulli's  theory  of  pendulums  he  discovered  a  prin- 
ciple of  dynamics  so  simple  and  general  that  it  reduced 
the  laws  of  the  motions  of  bodies  to  that  of  their  equili- 
brium. He  applied  this  principle  to  the  motion  of  fluids, 
ond  gave  a  specimen  of  its  application  at  the  end  of  bis 
Di/nami:i  in  1743.  It  was  more  fully  developed  in  his 
Traili  dfs  Fluidet,  which  was  published  in  1744,  where 
he  has  resolved,  in  the  most  simple  and  elegant  manner,  all 
the  problems  which  relate  to  the  equilibrium  and  motion 
of  fluids.  He  makes  use  of  the  very  same  suppositions  as 
Daniel  Bernoulli,  though  his  calculus  is  established  in  a 
very  different  manner.  He  considers,  at  every  instant,  the 
actual  motion  of  a  stratum  as  composed  of  a  motion  which 
it  had  in  the  preceding  instant  and  of  a  motion  which  it 
has  lost.  The  laws  of  equilibrium  between  the  motions 
lost  fnmish  him  with  equations  which  represent  the  motion 
of  the  fluid.  Although  the  science  of  hydrodynamics  had 
then  made  considerable  progress,  yet  it  was  chiefly  founded 
on  iypothesis.  It  remained  a  desiijeratum  to  express  by 
equaiions  the  motion  of  a  particle  of  the  fluid  in  any  assigned 
direction.  These  equations  were  found  by  D'Alembert  from 
two  principles, — that  a  rectangular  canal,  taken  in  a  mass 
of  fluid  in  equilibrium,  is  itself  in  equilibrium  ;  and  that 
a  portion  of  the  fluid,  in  passing  from  one  place  to  another, 
preserves  th-)  same  volume  when  the  fluid  is  incompressible. 


or  dilates  itself  according  to  a  given  law  when  the  fluid  is 
elastic.  His  very  ingenious  method  was  published  in  1752, 
in  his  Estai  tur  la  Jietistance  dea  Fluides.  It  was  brought 
to  perfection  in  his  Opuscufes  Jlalheviatii^uef,  aiid  was 
adopted  by  Euler. 

Before  the  time  of  D'.(Vlembert,  it  was  the  great  object  of 
philosophers  to  submit  the  motion  of  fluids  to  general 
formuloB,  independent  of  all  hypothesis.  Their  attempts, 
however,  were  altogether  fruitless ;  for  the  method  ol 
fluxions,  which  produced  such  important  changes  in  the 
physical  sciences,  was  but  a  feeble  auxiliary  in  the  science 
of  hydraulics.  For  the  resolution  of  the  questions  concern- 
ing the  motion  of  fluids,  we  are  indebted  to  the  method  of 
partial  differences,  a  new  calculus,  with  which  Euler  enriched 
the  sciences.  This  great  discovery  was  first  applied  to  tho 
motion  of  water  by  D'Alembert,  and  enabled  both  him  and 
Euler  to  represent  the  theory  of  fluids  in  formula;  restricted 
by  no  particular  hypothesis. 

Tho  most  successful  labourer  in  the  science  of  hydro- 
dynamics was  the  Chevalier  Dubuat,  engineer  in  ordinary 
to  tho  king  of  Franco.  Following  in  tho  steps  of  the  Abb6 
Bossut  (Xouvelles  experiences  sur  la  resistance  des  Jluides, 
1777),  he  prosecuted  the  inquiries  of  that  philosopher  with 
uncommon  ingenuity;  and  in  the  year  1786  he  published, 
in  two  volumes,  his  Principes  dUIydraulique,  which 
contains  a  satisfactory  theory  of  the  motion  of  fluids, 
founded  solely  upon  experiments.  Dubuat  considered  that 
if  water  were  a  perfect  fluid,  and  the  channels  in  which  it 
flowed  infinitely  sinooth,  its  motion  would  be  continually 
accelerated,  like  that  of  bodies  descending  in  an  inclined 
plane.  But  as  tho  motion  of  rivers  is  not  continually 
accelerated,  and  soon  arrives  at  a  state  of  uniformity,  it  ia 
evident  that  the  viscosity  of  the  water,  and  the  friction  of 
the  channel  in  which  it  descends,  must  equal  the  accelerating 
force.  Dubuat  therefore  assumes  it  as  a  proposition  of 
fundamental  importance  that,  when  water  flows  in  anj 
channel  or  bed,  the  accelerating  force  which  obliges  it  tt 
move  is  equal  to  the  sum  of  all  the  resistances  which  rt 
meets  with,  whether  they  arise  from  its  own  viscosity  en 
from  the  friction  of  its  bed.  This  principle  was  employed 
by  Dubuat  in  the  first  edition  of  his  work,  which  appeared 
in  1779,  but  the  theory  contained  in  that  edition  was 
founded  on  tho  experiments  of  others.  He  soon  saw, 
however,  that  a  theory  bo  hew,  and  leading  to  results  so 
different  from  the  ordinary  theory,  should  be  founded  on 
new  experiments  more  direct  than  the  former,  and  ho  was 
employed  in  the  performance  of  these  from  1760  to  1783. 
The  experiments  of  Bossut  having  been  made  only  on  pipes 
of  a  moderate  decli^■ity,  Dubuat  found  it  necessary  td 
supply  this  defect.  Ho  used  declivities  of  every  kind,  and 
made  his  experiments  upon  channels  from  a  line  and  a  lialf 
in  diameter  to  seven  or  eight  square  toises. 

The  theory  of  running  water  was  greatly  advanced  by 
the  researches  of  Prony.  From  a  collection  of  the  best 
esjjeriments  by  Couplet,  Bossut,  and  Dubuat  he  selected 
eighty-two  (fifty-one  on  the  velocity  of  w.tter  in  conduit 
pipes,  and  tuirty-one  on  its  velocity  in  open  canals) ;  and, 
discussing  these  on  physical  and  mechanical  principles,  ho 
succeeded  in  drawing  up  general  formula!,  which  afford  a 
simple  expression  for  tho  v.-Iocity  of  running  water. 

Eytelwein  of  Berlin  publisheu,  in  1801,  a  valuable  com- 
pendium of  Hydraulics,  entitled  Ilnndlmch  der  ifechanik 
vnd  der  Uydraulik,  which  contains  an  account  of  many 
new  and  valuable  experiments  made  by  himself.  He  in> 
vestigates  the  subject  of  the  discharge  of  water  by  coin« 
pound  pipes,  the  motions  of  jets,  and  their  impulses 
against  plane  and  oblique  surfaces;  and  ho  shows  theo- 
retically that  a  water  wheel  will  have  its  effert  a  maxi- 
mu-n  whcii  its  circumference  movce  with  half  tho  velocitj 
of  tho  Etreaifl. 
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A  series  of  latorcsting  hydraulic  experiments  was  made 
at  Rome  ,n  1809  hy  Mallet  and  Vici.     They  found  that 

0  030o9  French  kilolitres)  furnished  oue-seventh  more  wate- 
than  five  pipes  of  one  ounce,  an  effect  arising  from  the 
velocity  being  diminished  by  friction  in  the  ratio  of  the 
perimeters  of  the  orifices  as  compared  with  their  areas 

Hachetto.  in  the  year  1816,  presented  to  the  National 
Inslrtulo  a  memoir  containing  the  results  of  experiments 
wh.cb  he  had  made  on  the  spouting  of  fluids,  and  the 
discharge  o  ressels.  The  objects  he  had  in  v'iew  were 
to  measure  the  contracted  part  of  a  fluid  vein,  to  examine 
the   pheaomona   attendant   on   additional   tubes,   and  to 

the  resu  ts  which  take  place  when  different  forms  of  or  fices 
ar?  employed.  Hachette  showed  in  the  second  part  of  his 
memoir   that  greater  or  lesser  volumes  of  water  w°l    be 

fitutT°rh    '"  *^  ''"^^  ''"^^   *'>^°"S''  t"tes  0'  differen 
H^e  I'  '^^^P'''^'^'  i°  "I'l  leaving  the  same  dimensions. 
He  also  gave  several  remarkable  results  respecting  other 
fluids  issuing  out  of  orifices  into  air  or  a  vacuum. 

boveral  very  interesting  ei^periments  on  the  propagation 

of  waves  have  beeu  made  by  the  brothers  Weber'  and  by 

,   iBidone.     Mr  John  Scott  Russell  performed  a  number  of 

experiments  on  waves,  which  are  described  in  the  F.Un- 

S  ,  r^'fil?''  '°'-  ^'^^  ^""^  '°  ^^^  ^"'"^  Association 
lieport  for  1837.  The  mathematical  theory  has  been 
worked  out  by  Green,  Stokes,  Eankine,  and  other  mathe- 
maticians, but  still  offers  an  interesting  field  for  the  inves- 
tigator. Stokes's  Report  of  the  British  Association  for 
1846  on  Recent  Researches  in  Hydrodynamics  gives  an 
.     .account  of  the  subject  as  it  existed  at  that  date. 

In  1826  Bidone,2  besides  his  experiments  on  waves 
made  a  series  on  the  velocity  of  running  water  at  the 
hydraulic  establishment  of  the  university  of  Turin,  and  he 
published  an  account  of  them  in  1829.  After  civine  a 
description  of  his  apparatus  and  method  of  experimenting, 
he  gives  the  figures  obtained  from  fluid  veins,  sections  of 
-  «  ,  .  ^^f'^^'^  taken  at  different  distances  from  the  orifice, 
eoficelat  In  the  year  1827  Poncelct  published  ^  Memoire  sur 
les  Jiuues  Hr/drauhques  d  Auhes  Courbes,  containing  his 
experiments  on  the  undershot  wheel  with  curved  palettes, 
which  he  had  invented  in  the  year  1824.  The  be»t 
undershot  previous  to  the  introduction  of  the  Poncelet  wheel 
never  deve  oped  more  than  0-25  of  the  work  of  the  water 
whereas  this  utilised  O'CO  of  that  work,  which  is  nearly 
equivalent  to  the  maximum  effect  of  the  breast  wheel. 
The  principle  on  which  the  Poncelet  wheel  acts,  and  that 
which  makes  it  utilize  so  much  of  the  work  of  the  water 

«n!l  I  ^T'  V?'"""^  ^^  ^^'  ''"'^^^  flo'^t^  without 
any  shock,  and  is  discharged  finally  with  a  small  velocity. 
Xliis  undershot  wheel  is  much  used  in  France 

Previous  to  the  year  1827,  the  wheels  required  in  the 
mills  and  manufactories  of  Germany  and  Franca  were 
generally  those  which  worked  with  the  axis  horizontal,  or 
the  tub  and  spoon  wheels  with  the  axis  vertical :  but  in  that 
year  a  young  mechanician  named  Fourneyron  introduced  a 
wheel  working  with  the  axis  vertical,  yet  wholly  different 
from  the  latter  kind.  Fourneyron  showed  that  L  exi  tin  ' 
wheels  wi  h  a  vertical  a.is  the  water  loft  the  wheel  with 

whed  a'nl  t°h"'°"'^  i"  *''°  '^'"'^''^^  "^  '"^^  n^otion  of  th 
Tf  f i  f  l1     "p  "T'-^  """>'  ""'^  """'^'^  •^■"^'^  of  tl>e  energy 
o    the  fall.     J3y  the  introduction  of  a  series  of  fixed  guide 
bades   which  gave  the  water  initially  a  backward  veb  itv 
o   rotation,  the  water  left  the  wheel  with  a  much  smaUeV 

turbine,  a  kind  of  water  motor  which  has  largely  superseded  I 


H  Y  D  R  O  JM   E  C  H    AN    1   C  S 


tlio  more  cumbrous  water  wheels  previously  in  use- 
Shortly  after  the  invention  was  made  pub'ic.  FoumeX 
w^  awarded  the  prize  of  6000  fr.nc.  which  ^as  ZZjZ 
The  mos^;  °;.  '' •  ^"^"""S-ient  of  Nat.onal  Industry  ^ 
The  most  extensive  experiments  on  the  discharge  of  w?ter 
from  orifices  are  those  made  und.r  the  direcUon  orthe 
French  Government  by  Poncelet  and  Lesbros  t/;LrL7« 
n-jdrauhques,  Paris.  1851).  Er:leau  (Tra^V^  ^//f  Xr' 
de>  eau,  courantes)  haa  discussed  these  results  and  3 

tlZT'T  ''^^.''  °"°-  Bornemann  has  re-examined  all 
h^e  results  with  great  care,  and  has  been  able  to  exnres^ 
in  formula  the  variation  of  the  coefiicients  of  discharge  ia 
different  conditions  {C\vilingenieur,  18SD).  Venr-valuable 
experiments  leading  to  a  modification  of  {he  usilTl  formula 
for  the  discharge  over  weirs  were  made  by  Mr  J  B  Francis 
wSf  l^'f  T'"   ^^--""^.    Bostol    Masf;   1855 

«f  S!t^"''''r  v^  V^'  investigated  originally  by  Coulomb 
W  FronT  T,  '  ^''°  T^r'*  ^°'  I»gher  speeds  by  Mr 
t?;n^r  f  /■  '•  "^^"^^"^  J'ave  very  great  value  in  the 
theory  of  ship  resistance  ^Reporl  of  Brit.  Assoc,  1869). 

bv  ™  ""  "•"  ^""f  ''?"'  ^'""^  ""'^"^  ^'^  l^^n  measured 
by  many  experimenters  from  Young  to  Saint  Venant.     Mr 

SwVM"'"'/"*"/'^'"^  experiments  first  pointed  out 
that  when  the  ratio  of  the  pressures  on  the  two  sides  of  an 
orifice  exceeded  a  certain  limit  the  measured  discharge  was 

Since  then  numerous  experiments  have  been  made,  and  the 
theory  of  the  flow  of  elastic  fluids  has  been  discussed  in 
numerous  njemoirs  The  valuable  investigations  of  Fliegner 
{Cmhngenieur,  1878)  deserve  special  mention 

_  A  most  valuable  investigation  of  the  flow  of  water  in 
pipes  and  channels  has  been 'carried  out  with  exceptional 
accuracy  and  on  a  veiy  large  scale  by  the  late  M.  Darcy 
and  continued  by  his  successor  the  late  M.  Ba^in   at  the 
expense   of  the  French  Government  {liecherc/.es  ilydrau- 
hiues  Paris,  1866).     The  measurement  of  the  flow  inrivere 
has  been  extensively   carried  out,    especially  by   German 
engineers       Harlacher's   Beitrdge   n^r   Uydrograplde   de^ 
A  omgrnches  Do/men  contains  exceedingly  valuable  measure 
ments  of   his  kind,  and  a  comparison  of  the  experimental 
results  with  all  the  formuK-D  of  flow  which  have  been  pro- 
posed. _  Messrs  Humphreys  and  Abbotts  gaugings  of  the 
Mississippi  for  the  United  States  Government,  Mr  Gordon's 
gaugings  of  the   Irrawaddi,  and  Captain   Cunningham's 
experiments  on  the  Ganges  Canal  may  be  referred  to  as 
having  materially  advanced  hydraulic  science. 
•       u   ^^'  =idequate  theory  of  turbines  is  that  of  Poncelet 
in    the    Coniptes   Ba.dm  de  I'Academie  de   Paris   1838 
Redtenbacher's  Theorie  und  Ban  der  TurUnen  und  Ven- 
ii/atorm  (Maunheim,  1844)  is  the  .first  complete  treatise  on 
the  subject.     Girard'8  turbine,  which  was  of  an  entirely  new 
type,  was  discussed  in  Le  Genie  industrielle   1856-1857 
and   lately   by  Fink   {Civilingen^^r,   1880).      Important 
experiments  on   turbines  were  made  by  FrancU  (Loictll 
Uydraulxc  Exvmmenis,  Boston,  Miss.,  1855). 


•"  turui  MeiMirs,  vol    xn". 


Gkneral  Pefnciples. 

Hydromechanics  is  the  science  of  the  equilibrium  an<f 
motion  of  fluids,  both  elastic  and  non-clastic.  A  fluid  is 
defined  to  be  a  substance  which  yields  continually  u  the 
slightest  tangential  stress;  and,  cousuquciilly,  when  the  .luid 
has  come  to  rest,  the  stress  across  any  surface  in  the  fluid 
must  be  normal  to  the  surface. 

The  stress  considered  in  hydromechanics  is  always  a 
pressure,  as  fluids  are  in  general  capable  of  sustaining  only 
a  slight  tension  without  disruption  (see  CAPWiAKV  Action). 
The  intensity  of  the  pressure  is  measured,  as  in  the  subjcci 
of  elasticity,  by  the  number  of  units  of  force  per  unit  of  are* 
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If  an  area  a  be  pushed  by  P  units  of  force,  then  Die  meaa 
pressure  p  over  the  area  a  is  — ;  or,  if  p  be  variable,  then 

at  any  point  p  =  It  — ,  o  being  any  small  area  enclosing  the 

point  at  which  p  is  required,  and  P  the  number  of  units 
of  force  with  which  o  is  pnshed. 

The  pressure  across  any  surface  being  normal  to  the 
surface,  it  follows  from  the  general  equations  of  internal 
stress  (see  Elasticity)  that  at  a  point  the  pressure  is  tiie 
same  in  all  directions  about  the  point.  This  may  be  proved 
independently  by  considering  the  equilibrium  of  a  tetra- 
hedron ABCD.  Let  ;;,  p'  bo  the  pressures  on  the  faces 
'ABC,  BCD,  and  resolve  the  forces  parallel  to  the  edge  AD  ; 
the  face  ABC  will  bo  pushed  by  a  force  p  x  area  ABC,  and 
the  face  BCD  will  be  pushed  by  a  force  p'  x  area  BCD ;  and 
the  projections  of  the  areas  ABC,  BCD  on  a  piano  per- 
pendicular tc  AD  being  equal,  it  follows  that  p  =  p'. 

If  forces  act  throughout  tho  fluid  so  tVt  the  pressure 
varies  from  one  point  to  another,  we  must  suppose  the 
tetrahedron  taken  indefinitely  small,  and  then  the  impressed 
forces,  depending  on  the  volume,  may  bo  neglected  in  com- 
parison with  tho  forces  acting  on  the  faces,  which  deoend 
on  the  surface  of  tho  tetrahedron. 

When  fluids  such  as  exist  in'  nature  are  in  motion,  the 
stresses  across  any  surfaces  are  no  longer  normal,  but 
tangential  stresses  are  called  into  play,  the  intensities  of 
which  depend  upon  the  relative  motion  of  the  parts  of  tho 
fluid ;  those  tangential  etreeses  are  said  to  be  duo  to  the 
viscosity  of  the  fluid. 

The  difl°erenco  between  a  solid  and  a  fluid  is  that  in  a 
solid  tho  tangential  stress  must  exceed  a  certain  amount 
before  permanent  shearing  takes  place,  otherwise  the  stress 
being  removed  tho  solid  regains  its  shape;  in  a  fluid  the 
slightest  tangential  stress  produces  apermanent  deformation, 
and  if  continued  long  enough  will  cause  a  complete  change 
of  form,  however  great  the  viscosity  of  the  fluid  may  be.' 
But  little  progress  has  boon  made  in  the  theory  of  the 
motion  of  viscous  fluids,  those  cases  which  have  been 
worked  out  mostly  falling  under  the  head  of  the  practical 
subject  of  hydraulics.  In  tho  theoretical  subject  of  hydro- 
dynamics the  motion  of  tho  so-called  perfect  fluids  only 
is  considered, — fluids  in  which  no  viscosity  is  supposed  to 
exist,  and  in  which  therefore  the  pressure  at  a  point  is 
the  same  in  all  directions. 

Fluid.-'aro  divided  into  two  classes,  incompressible  fluids 
called  liquids,  and  compressible  fluids  called  gases.  The 
so-called  incompressible  fluids  are  in  reality  compressible, 
but  the  compressibility  being  small  is  neglected  in  ordinary 
problems. 

Tho  compression  of  a  substance  is  defined  to  be  the  ratio 
of  the  diminution  of  the  volume  to  the  original  volume; 
and  the  compressibility  is  defined  to  be  tho  ratio  of  the 
compression  to  the  pressure  producing  it.  The  elasticity 
or  resilience  of  volume  is  the  ratio  of  the  pressure  to  the 
compression  produced,  and  is  therefore  tho  reciprocal  of  the 
compressibility.  Fluids,  from  the  definition,  possess  only 
elasticity  of  volume ;  an  clastic  solid  possesses  in  addition 
an  elasticity  of  figure,  called  also  the  rigidity. 

A  table  of  the  elasticities  and  compressibilities  of  liquids 
is  given  in  Everett's  Units  and  Physical  Constants,  ex- 
pressed in  C.  G.  S.' units;  for  instance,  at  8°  C.  the  elasticity 
of  water  is  2'08  x  10'",  and  the  compressibility  per  atmo- 
sphere is  4'81  X  10"'.  The  elasticity  of  water  is  also 
proved  to  exist,  and  can  be  determined  from  the  velocity 
of  sound  in  water;  for  instance,  in  water  of  density  unity, 
the  velocity  is  the  square  root  of  the  elasticity,  and  there- 

^'  For  examples  of  tho  difference  between  a  soft  aoliil  and  a  very 
^lifonj  fluid  80*  Moxnell's  Ileal,  chap.  xxi. 
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fore  144,000  centimetres  per  second,  which  agrees  chisely' 
with  the  velocity  determined  by  experiment. 

Compressible  fluids  or  gnses  are  assumed  to  obey  tho 
two  gaseous  laws. 

The  first  gaseous  law,  discovered  by  Boyle,  and  gene- 
rally called  Boyle's  law,  asserts  that  the  pressure  of  a  given 
quantity  of  a  gas  at  a  given  temperature  \ories  inversely 
as  tho  volume,  or  directly  as  the  density. 

The  density  is-defiued  to  be  the  number  of  units  of  mass 
in  tho  unit  of  volume,  and  the  specific  vuliime  is  tho  volume 
of  the  unit  of  mass.  Hence  Boyle's  law  asserts  that  the 
pressure  of  a  gas  at  a  given  tempeiaturo  varies  as  the 
density,  or  inversely  as  tho  specific  volume. 

Dalton  generalized  Boyle's  law  for  a  mixture  of  gases  by 
enunciating  the  law  that  the  pressure  of  a  mixture  of  gases 
is  the  sura  of  tho  separate  pressures  each  gas  would  have  if 
it  existed  alone  in  the  containing  vessel. 

If  we  suppose  all  the  gases  the  same,  we  are  led  to 
Boyle's  law,  since,  if  a  gramme  of  air  in  a  centimptre  cube 
produces  a  certain  pressure,  then  two  grammes  v/ill  produce 
double  the  pressure,  three  grammes  treble  the  pressure, 
and  80  on  ;  hence  the  pressure  varies  as  the  density.  This 
method  of  exhibiting  Boyle's  law  is  due  to  Eankino  (Max- 
well, Heat,  p.  27). 

The  second  gaseous  law  was  discovered  by  Charles,  but 
it  generally  goes  by  Gay-Lussac's  name.  It  asserts  that 
under  constant  pressure  the  volume  of  a  given  quantity  of 
every  gas  increases  by  about  -^i-j  of  its  volume  at  0°  C.  for 
a  rise  of  temperature  of  1°  C.  Therefore,  if  u  bo  the 
volume  at  T   C.  and  !•,,  the  vojume  at  0'  C.,  then 

273 +  T 


--  1  + 


273 


273 


If   wo   reckon   temperature  from    -273'  C,  and  put 
273 +  7  =  <,  then  i  is  called  the  absolute  temperature,  and 
-  273"   C.  is  called  the  absolute  zero ;  and  the  second 
gaseous  law  asserts  that  at  a  constant  pressure  the  volume 
of  a  given  quantity  of  gas  is  proportional  to  the  absolute 
temperature. 
Combined  with  Boyle's  law,  this  leads  to  the  result  tliat 
pv(xt,  —  Rt  suppose, 
where  p  is  the  pressure,  v  the  specific  volume,  and  t  tho  aUsoIute 
temperature  ;  also,  if  p  denote  tho  density, 

p  —  — ,  andjj— Rpf. 
1^0  determine  the  numerical  value  of  ^  —  B,  in  C.G.S.  units,  sup- 

poBO  at  80°  C.  a  centimetre  cube  of  air  is  '001  of  a  gramme,  the 
height  of  tlio  barometer  being  70  centimetres,  and  tho  numerictk 
value  of  g  to  bo  981  ;  then 

|)  =  981  X  13-12x76 -10'  very  nearly, 
<-273  +  80-S53, 
t>-l. 

If  the  temperature  is  kept  constant,  then,  an  increment  of  pressura 

dp  producing  a  compression ,  the  elasticity  of  volume 

dp        dp 


dv 


-fdp-P' 


and  therefore  at  a  constant  temperature  the  elasticity  is  equal  to 
the  pressure. 

Professor  Maxwell  (ITeat,  p.  171)  has  proved  from  first  principles' 
that  the  ratio  of  tho  elasticity  of  volume  when  no  heat  escapes  is  to 
the  elasticity  at  constant  temperature  as  the  speciGc  heat  at  coustant 
pressure  to  the  spociOc  heat  at  constant  volume. 

Consequently  if  y  denotes  the  ratio  of  the  specific  heat  at  constant 
pressure  to  the  specific  heat  at  constant  volume,  and  if  the  gas  be 
compressed  and  no  heat  allowed  to  escape,  then 

-«^^^■ 

dp        dv     . 

or  —  +  y 0, 

p        '    V 

t)v^- constant. 
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ConseqnouOy,  if  p,  j,'be  tho  pressnrca,  v,  rf  the  specific  volumes. 
f,  p  t  .e  dcna.Uea,  and  t,  (  t.l,e  a'  soluto  temperatures  at  t«-o  diHr. 
rent  8Utc3  of  a  gas,  when  no  licat  has  been  allowed  to  escape,  then 
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i-iiy-{:-)Hf)--' 


•ince 


P"       t 


The  value  ^1  y  for  air  is  about  Vi  ;  for  instance,  the  velocity  of 
«und  i3  sj'^^-ji  J  ;  and.  for  dry  airatr'a.  . 


^-7 


'         273/ 
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and  therefore  the  velocity  of  sound  in  centim^es  per  second 
-33240v(l  +  ^J-83240  +  60t,  nearly. 

We  have  defined  the  density  of  a  substance  to  be  the 
number  of  units  of  mass  in  the  unit  of  volume ;  for  in- 
stance, with  English  units  the  density  is  the  number  of 
pounds  in  a  cubic  foot,  and  the  density  of  water  would  be 
Oio,  a  cubic  foot  of  water  being  1000  oz.  But  the  den- 
sities of  substances  are  generally  tabulated  relatively  to 
water,  and  the  old-fashioned  name  for  the  density  relative 
to  water  was  specific  gravity.  With  French  units  of  tha 
centimetre  and  the  gramme,  a  centimetre  cube  of  water 
being  a  gramme,  tlie  density  of  water  is  unity. 


PART  I.-HYDROSTATICS. 


Hydrostatics  is  the  science  of  the  equilibrium  of  fluids. 
When  a  fluid  has  come  to  rest  there  can  be  no  tangential 
stress,  and  consequently  the  stress  across  any  surface  is 
normal  co  the  surface,  and  therefore  the  same  in  all  direc- 
tions about  a  point.  We  shall  begin  with  a  few  elementary 
propositions  about  the  equilibrium  of  liquids  like  water 
under  gravity,  and  afterwards  proceed  to  the  consideration 
of  the  equilibrium  of  any  fluid  under  any  forces. 

Frop.  I.  The  pressure  is  tbe  same  at  all  points  in  a  horizontal 
plane  of  a  liquid  at  rest  under  gravity. 

For,  taking  any  two  points  in  the  same  horizontal  plane,  and 
joining  them,  and  describing  about  the  joining  line  as  axis  an  inde- 
finitely thin  cylinder,  then,  since  the  weight  and  the  pressures  on  the 
sides  of  the  cylinder  are  normal  to  the  axis  of  the  cylinder,  resolv- 
ing parallel  to  the  axis  of  the  cylinder,  tlie  pressures  on  the  ends 
must  bo  equal  for  equilibrura,  and  must  thereloro  bo  of  equal 
intensity.  ^ 

Corollary. —It  follows  that  the  free  surface  must  be  a  horizontal 
plane,  supposing  the  pressure  uniform  over  it,  and  gravity  to  act  in 
parallel  vertical  lines. 

fhat  the  free  surface  is  a  plane  is  verified  experimentally  by 
thefact  that  objects  are  seeu  by  reflexion  at  the  surface  undisturbed 
as  in  a  plane  mirror  ;  and  that  it  is  a  horizontal  plane  is  verified 
by  the  fact  that  a  plumb  line  and  its  imago  by  reflexion  at  the 
surface  always  appear  in  the  same  straiglit  line. 

Prop.  II.  The  pressure  at  any  point  of  a  liquid  at  rest  under 
gravity  is  nroportional  to  tlie  depth. 

For,  let  P  (Kg.  l)be  any  point  at  a  depth  AP-:  in  the  liquid,  and 
about  AF  as  axis  describe  a  cyliuder,  of  sectional  area  a  suppose. 
Ihen,  considering  the  equilibrium  of  the  liquid  in  this  cylinder, 
and  resolving  vertically,  the  pressure,  ;;  suppose,  at  P  acting  over 
tbe  area  n.  must  balance  the  weight  of  the  liquid  in  the  cylinder, 
neglecting  the  atmospheric  pressure,  and  there- 
fore 

or  ^  =  p,,  1^ 

p  denoting  the  weight  of  the  liquid  per  unit  of 
volume. 

In  practical  hydrostatics  the  gravitation 
measure  of  forces  is  employed,  and  p  the 
pressure  is  generally  estimated  in  lb  per  square 
inch,  and  then,  an  inch  being  the  unit  of 
length,  z  is  given  in  inches,  and  p  is  tbe  num- 
ber of  pounds  to  a  cubic  inch  of  fie  liquid  con- 
sidered. 

Thus  with  water,  taking  a  cubic  foot  of  water 
to  be  624  lb, 

62-4 


Fig.  1. 


If,  however,  e  be  measured  in  feet  andp  in  R  per  square  inch, 

62-4 
i'-144-=0-433xj. 

f  «°?o^''«?*'y.*'"'  '"^'''^  °f  ''"='»  ''°o*  of  water  produces  a  pressure 
of  0-433  lb  to  the  square  inch. 

With  the  French  metric  system  of  units,  a  centimetre  cube  of 
water  is  one  gramme,  and  therefore  with  the  centimetre  as  the 
unit  of  length  and  giamnio  as  unit  of  weight,  using  gravitation 
units  of  force,  p-1,  and/) -J. 

Even  if  the  point  C  considered  (fig. -2)  should  not  be  vertically 
below  the  actual  free  surface,  it  still  foUows  that  the  pressure  at 


C  is  proportional  to  the  depth  below  the  free  surface.  For  tbe 
pressiu-e  at  C  is  equal  to  the  pressure  at  D  in  the  same  horizontal 
plane  and  this  is  proportional  to  the  depth 
UE,  that  is,  to  the  depth  CF. 


_   If  the  atmospheric  pressure 
into  account,  then 


bo  taken 


p--a^pz, 
and  generally,  at  difl'orcut  depth^  z  and  s', 

or  the  difference  of  the  pressures  at  any  two 
points  of  a  liquid  at  rest  under  gravity  is 
proportional  to  the  difference  of  the  depths.  -  ■(;.*. 

Corollary.— \t  follows  from  this  that  a  liquid  rises  to  the  same 
level  in  a  series  of  communicating  vessels  (fig.  3),  since  the  fluid 
must  have  one  horizontal  plane  as  the  free  surface 


Fig.  2. 


If  liquids  of  different  densities  p  and  p'  be  poured  into  the  two 
branches  of  a  bent  tube,  the  heights  of  the  free  surfaces  above  the 
plane  of  separation  will  be  inversely  as  the  densities.  For  the  pres- 
sure  at  the  level  of  the  common  sur- 
face  being  constant,  and  in  one  caso 
due  to  a  height  h  of  liquid  of  density 
p  and  in  the  other  case  to  a  height  A' 
of  liquid  of  density  p',  therefore 

ph  —  p'li' , 
or  A  :  U'~p' :  p . 

The  barometer  (fig.  4)  is  in  reality  an 
instrument  of  this  character,  for  a 
column  of  mercury,  of  density  <r  and 
height  h  suppose,  supports  a  column  of 
air,  which  is  of  density  p  suppose,  and, 
if  homogeneous,  would  reach  to  a 
height  H.  Hence  the  pressure  at  the 
level  of  the  common  surface 

J)  —  cr/i «-  pIT , 
estimated  in  gravitation  measure. 

If  the  tube  AB  should  not  be  ex- 
actly vertical,  then  h  must  be  taken 
to  denote  the  vertical  distance  between 
the  level  of  the  mercury  at  P  and  Q, 
which  becomes  difficult  to  estimate  at 
sea  when  the  ship  is  rolling. 

When  A  is  observed  the  temperature 
must  al,so  be  observed;  for  at  tne  same 
pressure  the  cooQicient  of  linear  expan- 
sion of  A  is  the  coefficient  of  cubical 
expansion  of  mercury.  For,  if  the  density  of  mercury  were  halved. 
the  height  A  would  be  doubled,  and  so  on  in  any  proportion.  - ' 
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H  is  called  the 
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H  is  called  the  pressure  height  (Everett,    Unih  ana  Physical ' 
Cxmitania).     For  dry  air  at  0°  C,  I 

H  -  7  -988  X  10'  centimetres. 

Prop.  III.  To  Snii  thp  pressure  on  the  hottom  of  a  vessel  of  any 
form  containing  liquid,  tna  bottom  ol  the  vessel  being  supposed 
a  horizontal  plane. 

The  pressure  at  any  point  of  the  base  being  the  samo  and  due 
to  the  depth  below  the  free  surface,  whatever  be  the  shape  of  the 
sides  of  the  vessel,  as  in  fig.  5,  it  follows  that  the  pressure  on  the 
base  AB  is  equal  to  the  weight  of  the  liquid  contained  in  an  imagin- 
ory  cylinder,  traced  out  by  vertical  lines  round  the  base  AB  reaching 
to  the  surface; 

In  order  to  illustrate  this,  let  there  be  four  vessels  A,  B,  C,  D 
(fig.  6),  having  bottoms  all  of  the  s.ime  area,  and  closed  by 
plates  E,  F,  G,  H,  of  the  samo  weight  Let  the  plates  also  be 
kept  in  their  places  by  means  of  6trin"3  passing  over  pulleys  and 
supporting  equal  weights  ic,icf ,10" ,w."  The  weights  will  measuro 
the  vertical  forces  acting  on  the  plates,  i.e.,  the  bases  of  the  vessels. 
It  will  be  found  that  water  must  bo  poured  into  each  vessel  to  the 
(same  height  to  cause  the  plates  to  descend.  The  same  will  be  the 
case  whatever  be  the  shapes  of  the  vessels,  and  the  extreme  cases  of 
(k  very  large  base  acted  upon  by  the  pressure  of  nater  in  a  very  con- 


tracted vessel,  and  of  a  very  small  area  kept  closed  by  a  very  small 
freight  when  the  vessel  is  very  much  enlarged  above,  constituto.what 
tised  to  be  called  the  hydrostatic  paradox.  ^AuQihtt  kind  of  hydro- 


Fig.  6. 

static  p.iradox  is  the  hydraulic  press,  where  water,  pumped  in  with 
jsmal^  exertion  by  a  forcing  pump  of  which  the  plunger  is  of  small 
jdiametcr,  causes  a  second  plunger  of  very  much  greater  diameter  to 
«ise  and  produce  a  very  great  pressure. 

Prop.  IV.  {Arehimeda's  Principle). — The  resultant  pressure  of  a 
fluid  on  a  body  itbmersed  in  it  .ids  vertically  upwards  through  the 
centre  of  gravity,  and  is  equal  to  the  weight  of  the  displaced.liquid. 

For,  suppose  the  body  removed  and  its  place  filled  up  with  tluid 
«s  it  would  be  at  rest,  and  imagine  for  clearness  this  fluid  solidified. 
The  fluid  pressures  which  act  upon  this  solidified  fluid  aie  the  same 
as  before,  and  since  the  fluid  is  in  equilibrium  under  its  or.  n  weight 
and  the  fluid  pressures,  the  resultant  of  the  fluid  pressures  must  bo 
a  single  vertical  force  equal  to  the  weight  of  the  dispiitccd  liquid, 
and  acting  upwards  through  the  centre  of  gravity  of  the  displaced 
liquid. 

Corollary. — If  a  body  float  at  rest  in  fluid,  the  weight  of  the 
body  must  be  equal  to  the  weigM  of  the  displaced  fluid,  and  the 
CO.s  of  the  body  and  displaced  iiui  1  must  be  in  the  same  vertical 
line.  For  inst.iiice,  the  weight  o(  nater  displaced  by  a  ship  is 
«nual  to  the  weight  of  the  whole  ship,  masts,  rigg.ng  and  all. 
When  a  balloon  is  at  rest  in  the  air,  the  weight  of  the  balloon  is 
equal  to  the  weight  of  air  displaced. 

ArchiraedJs's  principle  is  cmploj-ed  to  determine  the  densities  of 
bodies;  for,  if  10  bo  the  weight  of  a  body  weighed  in  a  balance  in 
air  (strictly  speaking  in  tracHo),  and  if  k/  be  its  apparent  weight 
when  immersed  in  water,  then  10-10',  the  resultant  upward  pres- 
euro  of  the  water,  is  equal  to  the  weight  of  water  displaced,  and 
the  density  Tclativs  tc  water  is  therefore 


w-v/  ' 
ffi  fcry  accurate  weighings  the  weight  of  air  displaced  must  bo 
1  2—1  T* 


Eaken  into  account,  tne  real  weight  of  a  body  being  ilJ  nppnrnrt 
weight  in  air  plus  the  weight  of  air  displaced.  Thus,  if  ui  air  a 
pound  of  lead  and  a  pound  of  feathers  balaucejn  a  pair  of  scales,  iJ 
placed  under  a  receiver  and  the  air  exhausted  the  tealhcia  would 
preponderate. 

'i'he  densities  of  liquids  and  solids  arc  olso  determined  by  hydro- 
meters, for  a  description  of  which  consult  the  article  HvDnoMETr.ii. 

The  numerical  mea.sure  of  the  density  of  a  Rubst.incc  being  the 
quotient  of  the  number  of  units  of  mass  (or  weight)  by  the  number 
of  iinits  of  volume,  it  follows  that  in  a  mixture  of  fluids  the  density 
of  the  mixture  is  the  quotient  of  the  number  of  units  of  mass  in 
the  component  Duiils  by  the  volume  of  the  mixture. 

The  volume  of  the  mixture  will  in  general  be  the  sum  of  the 
volumes  of  the  component  lluids,  except  in  some  cases  where  the 
fluids  combine  chemically  with  each  other.  If  eqnl  volumes  of  the 
component  fluids  be  taken,  the  density  of  the  mixture  will  therefore 
be  the  arithmetical  mean  of  the  densities  of  the  comiionenl  fluids  ; . 
but  if  equal  weights  be  taken,  the  density  of  the  mixture  will  be 
the  harmonical  mean  of  the  densities  of  the  component  fluids,  no 
change  of  volume  being  supposed  to  take  place. 

Prop.  V.  To  find  the  resultant  vertical  and  horizontal  pressures  on 
one  side  of  a  portion  of  a  surface  immersed  in  fluid  i..  rest  under 
gravity. 

The  resultant  vertical  pressure  is  the  weight  of  the  superincum- 
bent fluid  contained  by  vertical  lines  drawn  round  the  bounding 
curve  of  the  surface  to  the  has  suiT.ace.  If,  however,  the  free  sur- 
face does  not  extend  over  the  surface,  we  must  suppose  it  made  to 
do  so  by  filling  up  the  empty  space  with  fluid.  The  line  of  action 
of  the  resultant  vertical  pressure  passes  through  the  centre  of  gravity 
of  this  superincumbent  fluid. 

The  resultant  horizontal  pressure  in  any  direction  is  equal  to  the 
resultant  pressure  on  the  plaife  area  traced  out  on  a  plane  perpcndi^ 
cular  to  the  given  horizontal  direction  by  horizontal  lines  drawii 
through  the  bounding  line  of  the  surface  in  the  given  direction  ; 
this  plane  area  is  called  the  orthogonal  projection  of  the  surface  on 
a  plane  perpendicular  to  the  given  direction.  For,  resolving  in  Xhk 
given  direction  the  weight  of  the  enclosed  liquid  and  the  pressures 
on  the  cylindrical  surface  traced  out  by  the  horizontal  lines  acting 
in  a  direction  at  right  angles,  the  horizontal  components  of, the 

{iressures  on  the  ends  balance,  which  proves  the  proposition."-  The 
ine  of  action  of  this  horizontal  pressure  passes  through  the  centra 
of  pressure  of  the  plane  area  {vide  "Centre  of  Pressure"). 

If  a  plane  area  be  immersed  in  homogeneous  liquid  at  rest  undc) 
gravity,  the  resultant  force  acting  on  one  side  of  the  area  will  be 
the  product  of  the  area  and  the  pressure  at  the  centre  of  gruVity  of 
the  area. 

For,  </A  denoting  an  element  of  the  area,  and  z  its  depth,  thd 
resultant  pressure 

Trhich  proves  the  proDOsition. 

.Oeneral  Equations  0/  Equilibrium  of  any  Fluid  at  rest  under  an^ 
Forces. 

If  we  take  any  arbitrary  origin  0,  and  three  rectangular  axes  of 
reference  Oar,  Oy,  0:,  then,  if  p  be  the  pressure,  p  the  density,  and 
X,  y,  Z  the  components  of  the  impressed  force  per  unit  of  masi 
at  the  point  xyz,  the  equilibrium  of  the  fluid  in  any  closed  surfaeo 
3  requires,  resolving  parallel  to  the  axis  of  x, 

//lpdS=///pXdxdydz, 

the  integrations  extending  respectively  over  the  surface  and  throngh 
the  volume  of  the  space  S,  and  /,  m,  n  denoting  the  d.^ectiou-CDsinef 
of  the  outward  drawn  normal  at  the  surface  element  dS. 
But  by  Green's  transformation 

//'P<l5-/l/'-^^dxdyd., 

and  therefore         rrp.£- dxdydz-JJJfXdxiydz, 

leading  to  the  differential  relation 


t-^^- 


Similarly, 


Ty      f^' 


-pZ. 


Tho  three  equations  of  equilibrium  obtained  by  taking  "nomcnw 
about  the  axis  will  be  found  to  be  satisfied  identically. 

Hence  the  space  variation  of  the  pressure,  in  any  direction  is  equal 
to  the  resolved  force  per  unit  of  volume  in  that  direction.  The 
resultant  force  is  therefore  in  the  direction  of  the  greatest  space 
variation  of  the  pressure,  that  is,  normal  to  the  surface  of  equal 
pressure  ;  and  tho  lines  of  force  must  therefore  be  capable  of  being 
cut  orthogonally  by  a  system  of  surfaces,  which  7111  bo  the  surface* 
of  equal  pressure. 
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If  we  neglect  changes  of  temperature,  then,  tlio  'lensity  at  any 
point  being  a  function  of  the  pressure,  it  follows  that  Burfacco  of  equal 

pressure  are  also  surfaces  of  equal  density,  anj  therefore  —   £ 

1 

P 


dy' 


p    cU' 

—  ^  are  the  partial  ilifTerontial  coeflicients  with  respect 
p    as 

to  x,y,z  of  some  function  P  of  ar,?/,;  such  that  P  =  / —  ;  and  there- 

v/       P 

(ore  also  X,Y,Z  must  be  the  partial  dilTercntial  coefljcicnts  of  some 
function  -  V,  called  the  potential,  such  that  the  force  in  any 
direction  is  rate  of  diminution  of  V  in  that  direction ,  and  the  con- 
1    dp 


ditions  of  equilibrium —  3-  =  X,  kc,  are  equivalent  to 
p   ax 

dP    rfV^Q     dP    ^  =  0 
dy     dy         '   "'-       '^- 


dV    dV  ^Q 
dx     dx  ' 


dz      d: 
6T  P  +  V  =  constant. 

If  the  temperature  be  variable,  then  the  surfaces  of  equal  preboore 
and  density  need  not  be  coincident ;  but,  since  the  pressure  is  a 
function  of  the  density  and  temperature  only,  it  follows  that  the 
surfaces  of  equal  temperature  and  of  equal  density  must  intersect  in 
curves  which  lie  on  surfaces  of  equal  pressure. 

As  an  example  of  the  use  of  the  general  equations,  take  the 
Bimplest  case  of  a  homogeneous  liquid  at  rest  under  gravity ;  then, 
the  axis  of  a  being  directed  vertically  downwards^  the  equations 
become 

i.^„0     -1^  =  0     —  ^=0 
p    dx         '    p    dy         '    p    da     ' ' 

and  therefore  p  =  zr+gpz,  zr  being  the  pressure  at  the  level  or  the 
origin. 

We  are  here  employing  a  new  unit  of  force — the  absoiure  unit — 
which  is  defined  as  the  force  wliich  causes  unit  acceleration  in  the 
unit  of  mass.  With  the  same  units  of  length,  time,  and  mass, 
the  gravitation  unit  of  force  is  g  times  the  absolute  unit  of  force  ;  for 
instance,  in  the  equations  ju -»  p;,  andp  — (7p=,  i\ie  p  in  the  first  equa- 
tion is  measured  in  gravitation  units  of  force  per  unit  of  area,  and 
in  the  second  equation  in  absolute  units  of  force  per  unit  of  area. 

Again,  suppose  the  density  to  vary  as  any  power  of  the  depth,  and 
put 

dp 


then 
uid 


'^  ?1+1 


If  the  fluid  ho  clastic,  and  the  temperature  unifom),  p=l'p,  and 
1    dp     k   dp        1 
~p   dz~  p  dz~" ' 
and  integrating. 


log 

P       0= 
^       k' 

!7- 

1> 

=  =rc*; 

!" 
^  ,* 

Consequently,  as  we  go  up  in  the  air,  if  the  temperature  be  uniform, 
as  the  heights  increase  in  arithmetical  progression,  the  pressures  and 
densities  diminish  in  geometrical  progression. 
Tf  H  denote  the  pressure  height,  then 

p  =  l:p''gpll,' 

and  therefore  H  -  —  ; 

9 

and  if  ^1, ;,  denote  tho  pressures  at  levels  z^,  z{,  then 


or 


c,---„-.Hlog 


=  Hx  2-3026  log, J  ^ 

For  dry  air  at  0°  C,  taking  H  =  26,000  feet, 

s,- 23=60,000  logio^i-  nearly, 

«-(lIaswell,  Heat,  chap,  xiv.) 

The  Figure  of  the  Earth. 

Suppose  a  fluid  mass  arranged  under  the  gravitation  of  its  parts 

Jn  conccntrio  spherical  strata,  the  density  increasing  towards  the 

Centre  for  stability  of  cquililirium,  and  p  being  the  density  at  a 

distance  k  from  the  centre.    If  we  suppose  this  mass  to  b«  rotating 


without  relative  motion  of  its  parts  about  an  axis,  and  to  be  slightly 
disturbed  in  consequence  of  the  rotation  from  the  spherical  arrange- 
ment of  the  strata,  we  ^an  gaic  an  idea  of  the  figure  of  the  earth  on 
the  hj-pothesis  of  origi  «al  fluiditjr. 

If  a  be  the  anguli.)  velocity,  we  must  suppose  a  disturbing 
function,  whoso  potential  is  la>-r'  sin  '9,  added  to  the  gravitation 
potential,  e  being  the  angular  distance  from  the  a.vis  of  revolution 
and  of  figure.  Denoting  the  zonal  surface  harmonic  of  the  second 
degree  ^p?  -  J,  where  p.-  cos  $,  by  Qj,  the  disturbing  function  may 
be  written 

J..V(1-Q,); 
and  wo  shall  assume  in  consequence  that  the  disturbance  of  each 
stratum  from  the  spherical  form  is  also  a  zonal  harmonic  of  the  second 
degree,  so  that  when  disturbed  the  equation  of  a  stratum  will  be 

and  t,  which  is  the  ratio  of  the  difference  of  the  equatorial  and  polar 
axes  to  the  mean  axis,  is  called  the  clliplicity  of  the  stratum. 

The  gravitation  potential  of  a  homogeneous  spheroid  of  density  p, 
and  bounded'  by 

r-t(l-icQ,), 
is  the  same  as  that  of  a  homogeneous  sphere  of  radius  k  and  density 
p,  and  of  a  distribution  of  matter  on  the  sphere  of  radius  k,  of 
surface  density  -  §X-6Q„p,  neglecting  t'. 

Therefore,  for  an  internal  point  the  potential  is 
Sirpi-  -  iirpr=  -  iV^ptr-Q,  ; 
and  for  an  external  point  the  potential  is 

Therefore,  for  the  shell  of  density  p,  enclosed  by  the  stratum 

r=.i-(l-|€Qj) 
and  the  consecutive  stratum,  the  potential  ciU 

=  ivphdl:  -  o^irp-r^r'Qnrfft 
dk 
for  an  internal  point,  and 

=  4,rp:^-,»j^pl(i-'e)±Q,rfi- 

for  an  external  point ;  and,  therefore,  for  any  point  in  the  interior 
of  the  whole  mass  on  the  stratum 

r  =  i(l-l«Q„), 

U = i^f^pkdk  -  ^T,^Q,^%p^dk  +  ^  -  I'.T-^  pj;.(^0<^* . 

M  denoting  the  mass  enclosed  by  the  stratum  of  mean  radius  k,  and 
K  being  the  mean  radius  of  the  exterior  stratum.     Neglecting  e'. 

V  =  iw/  pkdk-i\wk-Q,/  p^dk 

+  f(l  +  ieQ.)-.v|/''p|-.(i-'e)<ii-. 

The  equation  of  equilibrium  is,  since  the  force  in  any  direction 
is  the  rate  of  increase  of  the  gravitation  potential, 

/^  -  U  -  iu-r-(l  -  Q.)  =  constant ; 

and,  supposing  surfaces  of  equal  pressure  to  be  also  surfaces  of  equal 
density,  we  must  have  to  our  order  of  approximation 

U  + Joi-tXl  -Qi.)=  constant, 
over  a  surface  of  equal  density,  or,  equating  to  zero  the  coefficient 
ofQs, 

Dividing  by  Ir,  and  differentiating  with  respect  to  k,  m'  disappears, 
and  we  obtain 

*  d, 


F 


,d.Me 
dk 


^  -  3i-2M(  -  irpk'-i  +  ivf  p~{kU)dk'-0  ; 


and,  differentiating  again  with  respect  to  k, 


or 


•(«-"?  8^^^=°^ 


a  differential  equation  of  the  second  order  to  determine  J[(,  and 
therefore  t,  provided  wo  know  what  function  p  and  therefore  M  Is 
of  A-.' 

Properly  speaking,  from  the  elasticities  of  the  substances  of  the 
various  strata  we  should  know  the  relation  between  the  pressure  and 
the  density,  and  tlicn  from  the  conditions  of  cquilibrinm  of  the 
strata  when  undisturbed  ami  in  this  spherical  shape  wo  could  de- 
termine what  function  p  is  of  t, — tho  pressure  and  density  at  a. 
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(Tnitum  with  our  a.niroximations  bciiif  the  same  in  the  undisturbed 
tiiil  disturbed  states  ;  nnd  lliei-cfoio 

I   dp        M. 

Xtplace,  on  tho  nssumiition  that  the  cubical  elasticity  is  double 
the  pressure,  and  therefore  the  pressure  proportional  to  tho  square 
3f  tho  density,  has  integrated  tho  diderential  ciiuation  for  tho  cUip- 
ticity,«— his  assumption  amounting  to  jjutting 

JUoro  generally,  to  make  the  equation  for  the  ellipticity  integrable, 
tre  may  put 

jirt*  dp  _(ty 

vhore  a  and  n  are  constants,  the  negative  sign  being  taken  because 

??  is  negative  for  stability.    This  assumption  reduces  tho  differential 

dJs 

equations   for  p,  M,   and  Mc  to   equations   reducible   to   Bessel's 

flifferential  equation,  aud  therefore  p,  JI,  and  c  can  be  expressed  by 

Bessel's  functions. 

/•  Laplace's  assumption  amounts  to  putting  n-2,  and  thett  the 

Vessel's  functions  which  occur  are  of  the  order  },  4,  and  J . 

where  <r  is  the  density  at  the  centre  of  tie 


m,  sin  ok 

Then  p-<r — ''—  , 

e»rth,  and  therefore 


M-^(sinst- 
<r 

•In  a-g  coa  a 

I  Bla  iicosa 


qJe  COS  qlc), 


cosgil 


tin  qk  ~  qk  coi  qk 


Vhere  o— jK,  and  the  value  of  q  must  be  determined  from  the  con- 
dition that  the  mean  density  of  the  earth  is  Iwice  the  density  at 
tho  surface. 

Centre  of  Pressure. 

When  a  plane  area  is  exposed  to  fluid  pressure  on  one  side,  the 
laaultant  force  experienced  by  the  area  is  a 
angle  force  perpendicular  to  the  area,  the  sum 
ofall  the  separate  pressures,  and  acts  through 
a  definite  point  called  the  centre  of  pressure. 

If  J)  be  the  pressure  at  the  point  xy,  the 
axes  being  taken  in  the  plane  of  tho  area, 
then  the  resultant  force 

K-//pdxdy, 
snd,  il  S,  y  denote  the  coordinates  of  the 
centre  of  pressure, 


intersection  with  the  free  suifaec,  with  respect  td  tlif  ijlonienttl 
ellipse. 

The  centre  of  pressure  of  a  rcctanguhr  area,  with  a  side  in  thi 
fiee  surface,  is  at  J  of  the  depth  of  the  lower  side ;  of  a  triaiicle  with 
vertex  ill  the  free  surface  and  base  horizontal  is  J  of  the  deplh,of  tho 
base  ;  of  a  tiiangle  with  base  in  the  surface  is  ^  the  depth  of  the 
vertex. 

MclacaUrc. 

We  have  found  from  Archimcdes's  principle  liio  contritions  of 
equilibrium  of  a  floating  body,  and  wo  must  now  examine  whether 
tho  equilibrium  is  stable  or  unstable. 

Let  ACB  (fig.  7)  represent  the  cross  section  of  »  floating  body, 
like  a  ship,  and  let  G  bo  the  C.G.  of  the  body,  and  H  th.at  of  tho 
liquid  displaced,  supposed  homogeneous.  Let  the  body  be  tunied 
through  a  small  angle  in  the  plane  of  the  paper,  whose  circular 
measure  is  9,  so  that  the  volume  of  liquid  displaced  remains  the 
saino.  Tlien,  if  W  denote  the  weight  of  tlio  body,  and  therefore  also 
of  the  liquid  displaced,  the  resultant  force  due  to  the  liquid  on  the 
body  in  the  displaced  position  is  a  vertical  force  W  acting  vertically 
upwards  through  H',  the  new  C.G.  of  tho  displaced  liquid. 

In  order  that  the  volume  displaced  may  remain  unaltered,  it  is 
necessary  that  tho  line  of  intersectifl«i  of  the  two  planes  of  flotation 
AB  and  DE  should  pass  through  the  C.G.  of  the  area  of  the  curve 
of  flotation.  For  rfA  denoting  an  element  of  the  area  A  of  flota- 
tion, and  X  its  distance  from  tho  lino  of  intersection  of  the  planes 
A 15  and  DK,  the  clement  of  volume  traced  out  by  rfA  when  the 
bodjr  is  displaced  being  6zdA,  we  must  have 

/to/A-O, 
or  frd.K  =  <i; 

which  proves  that  the  line  of  iniersection  of  the  planes  of  AB  and 
DE  passes  through  tho  C.G.  of  the  area  of  flotation. 

The  force  W  acting  upwards  through  H'  is  therefore  equivalent  to 
an  equal  force  W  acting  upwards  through  H,  and  a  couple,  due  to 
tho  moment  of  tho  weight  of  AOD  upwards  and  BOE  downwards, 
the  moment  of  which  is  therefore,  in  gravitation  units, 

pfexHk"  peMi', 

it  denoting  the  radius  of  gyration  of  the  area  A  about  the  line  whose 
projection  on  the  plane  is  0. 
Since  HH'  is  tho  arc  of  a  curve,  such  that  the  taneent  at  H  ia 


2- 


ffxpdxdy       _    f/ypdxdy 


V-- 


Jffdxdy  '    '     ffpdxdy 

The  centre  of  pressure  is  therefore  the  C.G. 
of  the  plane  area,  supposed  n  lamina  of  vari- 
»ble  density  />.  If  p  is  uniform,  the  centre  of 
pressure  is  obviously  the  C.G.  of  the  area. 

For  a  homogeneous  liquid  at  rest  undef 
pavity,  p  is  proportional  to  the  depth  below 
the  surface,  thatis,  proportional  to  the  perpen- 
dicular distances  from  tho  line  of  intersection 
of  the  plane  of  the  area  with  the  free  surface 
of  the  liquid.  ,  If  the  equation  of  this  line  be 

a:  cos  a  +  p  sin  0-/I  — 0  , 


a/ 

u 

(d 

\ 

Q           — 

£ 

T-          — =: 

Q 

x 

uf- 

a' 

/ 



then] 


£-• 


f/x[p - x  COS  a-y  sin  a)drdy 


y- 


SAp- 
//<Ap- 


■  y  sin  ajdxdg 
-  y  sin  a)dxdy 


J/(j> -X  coa  a-y  sin  a)dxdy, ' 

If  tho  origin  bo  taken  at  tho  centre  of  gravity  of  the  area,  and  if 
the  axes  be  the  principal  axes  of  the  area,  then  ' 

Jfdxdy  -  A ,  tho  area , 

ffxdxdy-Oj  //ydxdy-O,  //xydxdy~0 

«nd  //'/dxdy  -  Aa\  //x^dxdy  -  Ai»  ; 

a  and  i  being  the  eemi-axcs  of  the  momental  ellipse  of  the  area. 
Therefore 

-         a'  .         b'    . 

X— coso,   y- sino: 

P  P 

inj  therefore  the  centre  of  prcs:snre  is  the  antipole  of  the  lino  of 


C 

Fig.  7 
parallel  to  AB,  therefore  flH'  is  ultimately  a  straight  line  perpen- 
dicular to  GH,  and 

W.  HH'~p9Ai=', 

A^ 
V 


HH'-eP^-( 


HM-ltM'. 


if  V  bo  the  volume  of  liquid  displaced. 

If  H'J£  bo  drawn  vertically  upwards  to  meet  HG  in  If,  then  M  is 
ultimately  the  centre  of  curvature  of  the  locus  of  H  in  the  body, 
and  is  called  the  metaccntrc,  and 

Aif 
V  ■ 

If  jr  lies  above  G,  the  fluid  pressure  tends  to  restore  the  body  to 
its  position  of  equilibrium,  and  the  equilibrium  is  .therefore  stable  ; 
but  If  M  lies  below  G  tho  equilibrium  is  unstable. 

Generally  we  see  that,  ii^  planes  be  drawn  cutting  oCT  constant 
volumes  from  a  solid,  the  principal  radii  of  curvature  of  tho  locu» 

AJt  ' 
of  H,  the  centre  of  gravity  of  the  volume  cut  ofi',  will  bo  -^J-  and 

-^!- ,  where  V  is  the  volume  cut  off,  K  the  area  of  the  catting  plaat 
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intercepted  by  the  eurfnces,  andi'i,  Ic,  the  principal  radii  of  gyration 
of  this  area  about  the  centre  of  gravity  of  the  area.  The  vertical 
through  H'  will  intersect  IIG  only  wheu  the  plane  of  displacement 
is  a  plane  of  symmetry,  that  is,  if  it  is  perpendicular  to  k,  or  k, . 

Generally  for  finite  displacfments  in  a  plane  the  locus  of  M  will 
be  the  evolute  of  the  curve  which  is  the  intersection  of  the  plane 
iwith  the  locus  of  H. 

The  surface  the  locus  of  H  is  called  the  surface  of  buoyancy,  and 
[the  surface  which  is  the  envelope  of  the  planes  of  flotation  is  called 
[the  surface  of  flotation. 

If  r„  ?-j  be  the  principal  radii  of  '■urvature  of  the  surface  of  buoy- 
[ancy,  then 

V        y  »    i       V        V  * 

If  Ki,  Rj  be  the  principal  radii  of  gyration  of  the  surface  of  flota- 
ItioD,  Mons.  E.  Leclert  has  proved  that 

dV     '^»+<iY   •  ^'    dV     '^'^  dV 
For  small  oscillations,  if  we  suppose  the  liquid  pressure  the  same 
r&a  if  the  liquid  were  at  rest,  tlie  body  oscillates  as  if  the  euiface  of 
Ibftoyancy  moved  unon  a  horizontal  plane. 

o 


Fig.  8. 
Next,  suppose  a  body  completely  immersed  in  heterogeneous 
liquid,  which  must  for  equilibrium  be  arranged  in  horizontal  strata 
of  equal  density,  and  suppose  p=/"(j)the  density  of  the  liquid  at  any 
'deptn  z ;  let  G  be  the  centre  of  gravity  of  the  body  and  H  that  of 
Jthe  liquid  displaced  (fig.  8).  When  the  body  is  in  equilibrium,  we 
must  have  G  and  U  in  the  same  vertical  line,  and 

///pdxdydz-^y. 

the  weight  of  the  liquiid  displaced,  using  gravitation  units  of  forcu 
again. 

Suppose  the  axes  o€  coordinates  fixed  in  the  body,  and  take  GM 
as  the  axis  of  s  ;  suppose  the  body  turned  through  a  small  angle  e 
about  the  axis  Oi/,  and  let  H'  be  the  centre  of  gravity  of  the  dis- 
placed liquid  in  tlie  new  position.  The  density  of  the  liquid  dis- 
placed at  a  point  P,  whose  coordinates  are  se,  y,  z,  is  now 

/(NP)-/(z  cos  e-t-a;  sin  fl) 

-/(--)  +  «■'/(=), 
neglecting  6' ;  and,  to  the  same  order  of  appioximation, 

fffi{f{z)  +  exAz)]dxdydz 
W 
fjy^jy)dxdydz 

-^  W  

I  *  DrawlnRs  of  the  curves  of  buoyancy  and  of  flotation,  and  of  the  metacentric 
Mi-vca,  aro  given  In  the  plates  of  Illustration  of  a  paper  on  the  "Calculation  of 
pio  Stability  of  Ships."  by  W.  n.  White  and  W.  .John,  read  before  the  InstltuUoa 
MMavol  Arctlltccts,  Hatch  1371, 


HII'-' 


jy/xAz)dxdydz-0, 


H  lying  in  the  axis  of  z. 

If  the  vertical  through  H'  meet  Oz  in  51,  M  is  called  theiueti* 
centre,  and  is  the  centre  of  curvature  of  the  locus  of  H,  and 


HM-5.fL' 


///xY{')dxdydz 
W 


/Ai'  ?£  dz 


dz 


W 


if  Ai'  denote  the  moment  of  inertia  of  a  horizontal  plane  section  of 
the  body  at  a  depth  z,  about  the  line  of  intersection  with  the  piano 
of  j/z. 

We  have  here  supposed  that  H'  lies  in  the  plane  of  xz  ;  but  thi» 
will  only  be  true  for  two  directions  of  displacement. 

In  general  for  any  displacement,  ii  S,  y,z  be  the  coordinates  of  H', 


S' 


fJ)'y{A')  +  e'f{')}dxdydz 


vr 


Jff''yf(~)d':dydz 
9 ^ 


^d  theref ore  !/ -  0,  only  when  the  axis  of  y  is  a  principal  axis  of  th* 
body,  supposed  of  density  J?  . 

When  p  is  discontinuous,  as  in  the  case  of  the  body  floating  ia 
homogeneous  fluid,  then  the  integral yAi'rfp  will  have  a  term  Ak'p,' 
due  to  the  discontinuity  at  the  surface,  and  the  rest  of  the  integral 

will  vanish,  because  -?  —  0. 

lor  a  body  floating  wholly  immersed  in  two  liquids,  the  upper 
of  uniform  density  p'  and  the  lower  of  uniform  density  p, 


Tension  of  piexibU  Surfaces  exposed  to  Pressure. 

^n  hydrostatics  it  is  usual  to  determine  the  circumferential  and 
longitudinal  tension  produced  in  a  thin  circular  cylinder,  due  to 
uniform  tnierual  pressure,  and  also  to  determine  the  tension  of  a 
spherical  surface,  like  a  soap-bubble,  due  to  the  excess  of  the  inter- 
nal pressure  over  the  atmospheric  pressure. 

Let?  be  the  internal  radius  of  the  cylinder,  e  the  thickness  (sup- 
posed-small),  p  theinterual  pressure,  and  (.ftlie  circumferential  and 
longitudinal  tension  per  unit  of  area  caused  by  the  pressure  p. 

If  wo  suppose  the  cylinder  divided  into  twolialves  by  a  diametral 
plane,  and  consider  the  equilibrium  of  unit  length  of  either  half 
under  the  resultant  of  the  fluid  pressure  over  the  lialf-cylinder  and 
the  tensions  at  the  ends  of  the  diameters,  the  resultant  of  the  ten- 
sions must  balauce  the  resultant  of  the  fluid  pressures,  which  is  tho 
resultaut  pressure  on  the  diametral  plane,  since  the  resultant  of  tho 
uniform  pressure  on  a  dosed  surface  is  zero.     Therefore 


t 


-2pr; 


3  feet  in  diameter.^ 
■5400,  ('-2700. 


To  determine  tho  longitudinal  tension  <',  consider"  that "th? 
resultant  pressure  on  the  end  of  the  cylinder,  which  is  J'.irc',  is 
balanced  by  the  resultant  of  the  tensions  rounj  a  circumferential 
seam,  which  is  ('c.2irr  ;  and  therefore 

iirHer  —  irpr' ; 

p        e 

andthereforo  f—lt. 

Thus  in  a  boiler,  half  an  inch  thick,   and 
a  pressure  of  150  lb  to  the  square  inch  makes  t- 

For  a  sphere  of  interual  radius  r,  and  small  thickness  r,  supposing 
it  divided  by  a  diametral  plane,  then  the  resultant  tension  round 
the  circumference,  <«.  2nr,  must  balance  the  resultant  fluid  pressuro 
p.irr'',  BU|ipo9ing  p  the  excess  of  the  internal  over  the  external  pres- 
sure ;  and  therefore 

2Trtcr—Trpr^  • 

or  --  — i — • 

p     '  e 

In  the  experiment  with  the  Magdeburg  hemispheres,  where  two 
hemispheres  were  joined  by  an  air-tight  joint  and  tho  air  say  hab 
exhausted,  then,  with  a  pound  and  inch,  as  units,  ;;  — 7'5,  suppos- 
ing 15  tho  attnospheric  pressure  ;  and  if  the  diameter  of  the  hemi- 
spheres be  3  feet,  then  r- 18  ;  and  tho  force  requit  jd  to  separate  tho 
hemispheres  would  bo 

irx  185x7 -5  =  7634  lb. 

The  tension  of  flexible  surfaces  is  considered  more  fully  in  ths 
irtide  Capillaey  Action. 
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la  considering  the  motion  of  fluids  we  shall  suppose 
them  non-viscous,  so  that  whatever  be  the  state  of  motion, 
the  stress  across  any  section  is  normal  to  the  section,  and 
therefore  the  stress  is  a  pressure  and  the  same  in  all  direc- 
tions about  a  point,  as  in  Hydrostatics. 

Two  methods  are  employed  in  hydrodynamics,  called  the 
Eulerian  and  Lagrangian,  although  both  are  duo  to  Euler ; 
in  the  Eulerian  we  fix  our  attention  on  particular  points  of 
space,  and  observe  the  changes  of  pressure,  density,  and 
velocity  which  take  place  there,  and  in  the  Lagrangian  we 
follow  a  particle  of  fluid  and  observe  its  changes.  The 
first  may  be  called  the  statistical  and  the  second  the 
historical  method,  according  to  Prof.  J.  C.  Maxwell  The 
Eulerian  method  is  generally  employed  except  where  the 
fluid  has  a  moving  boundary. 

The  Eulerian  Form  of  the  Equations  of  Motion. 

The  first  equation  to  be  established  is  the  equation  ol  continnity, 
which  expresses  the  fact  that  the  increase  of  matter  inside  a  fixed 
surface  is  due  to  the  flow  of  fluid  across  the  surface  into  the  in- 
terior, supposing  there  arc  no  hypothetical  sources,  or  sinks  in  the 
interior  of  the  surface.  rP'^--  *-"^ 

£«mma.— The  quantity  of  fl"uid,  estimated  in  unitsof  mass,  which 
flows  across  a  plane  area  in  a  given  time  is  equal  to  the  product  of 
the  area,  the  den- 
sity, the  time,  and 
the   resolved    part     /A, 
of  the  velocity  per- 
pendicular  to  the 
area.  „.     . 

■   For  if  q  be  the  *'8-  »•  .      , 

velocity,  the  quantity  of  fluid  which  flows  across  the  area  A  in  the 
time  t  will  form  an  oblique  cylinder  of  length  qt,  *ith  its  generat- 
inR  lines  in  the  direction  of  motion  (fig.  9).  If  9  denote  the  angle 
between  the  normal  to  the  area  and  the  velocity,  the  mass  of  the 
cylinder 

•=  Kf>tq  cos  8, 

which  is  therefore  tho  flux  across  the  area  A  in  the  time  t. 
'    Generally,  if  S  denote  any  fixed  surface,  Jl  the  mass  of  the  fluid 
inside  it,  and  9  the  angle  which  the  normal  drawn  outwards  at  any 
point  of  the  surface  makes  with  the  velocity  q  at  that  point,  then 

%— — .rate  of  increase  of  qimntity  of  fluid  inside  tho  surface  per 
at 
unit  of  time 

^,  =  flux  across  the  surface  per  unit  of  time 
—   -/ M  <^°3  fldS; 


^+/pjcos  9rfS-0. 


H), 


thf.  integral  cqiknon  of  continuity. 

In  the  Eu'.rian  equations  of  motion  UiV^w  are  taken  to  denote 
»ho  compe^ents  of  tne  velocity  q  parallel  to  the  coordinate  axes 
«t  tho  /jint  xyz  at  the  time  t ;  u,  v,  xo  are  therefore  functions  of 
r,  y, ',  t  the  independent  variables,  and  d  is  used  to  denote  partial 
dj^jrentiation  with  respect  to  these  four  independent  valuables. 
^  To  transfer  the  integral  equation  into  the  uiffcr^ntial  equation  of 
continuity,  we  require  Green's  transformation,  namely, 

^(S  +  S^sf  W''-- V/('«  +  '"'»  +  "O^S  ; 
or,  individually, 

j^§dxd,jdz-/Md3  ; 


iwhere  the  integrations  extend  respectively  through  the  volnme  and' 
over  the  surface  of  a  closed  space  S  ;  l,vi,n  denote  the  direction- 
cosines  of  the  outward  drawn  normal  at  the  surface  element.  dS, 
■nd  {,  T],  fare  continuous  functions  of  z,  t/,  z.  ' 

The  integral  equation  of  continuity  may  now  be  written 

-Jdxdxdij  +//(lpti + mpv  +  npic^dS  -  0, 
^hich  by  Green's  transformation  becomes 


leading  to  tho  diflerential  eqnatlod  of  continnity 
dp ^dpu ^dpv  ^dpw _^^  ^  . 
dt      dx      dij       dz 


12). 


It  is  customary  to  establish  the  diflcrcntial  equation  of  continuity 
immediately  by  considering  the  fluid  which  enters  and  leaves  as 
inDnitesimal  parallelepiped,  whose  edges  are  dx,  rfy,  dz,  in  the  timrf 
dt,  buttiiis  requires  ns  to  suppose  in  succession  each  of  the  elemental 
dx,  dy,  dz,  though  infinitesimal.to  be  infinite  compared  with  the 
other  two,  and  with  the  infinitesimal  element  of  time  dt ;  this  viola-- 
tion  of  the  principles  of  the  differential  calculus  is  avoided  by 
establishing  tiw  equation  in  its  integral  fomjjirst. 

We  shall  establish  the  equations  of  moiion  in  a  similar  <iflyi5y 
considering  the  rate  of  increase  of  momentum  in  a  fixed  direction 
of  the  fluid  inside  the  surface,  and  equating  it  to  fhe  nxomentuin 
generated  by  the  forces  acting  throngnout.the  space  3  and  by_thq 
pressures  acting  at  the  surface  S.  ^    -_      ,„    

Taking  the  fixed  direction  parancl  to" the  axis  of  ar,  the  fate  ol 
increase  of  momentum  in  that  direction  per  unit  of  time.due  to.thi 
fluid  which  crosses  the  surface,  is 

//{tpu-  +  mpuv  +  npuu^dS  f- 

which  by  Green's  transformation 

and,  adding  this  to  the  rate  of  increase  of  momeotnm  per  nnit  o( 
time  of  the  fluid  inside  the  surface 


M' 


-^  dxdyds. 


we  obtain;  as  the  total  rate  of  increase  of  momentnm  per  unit  o( 
time  of  the  fluid  which  fills  the  space  S, 

in  the  direction  of  the  axis  of  x: 

Tho  rate  of  generation  of  momentum  ini  this'  direction  by  tht 
forces  of  components  X,  Y,  Z  per  unit  of  mass  in  the  interior  is 

f/fpUdxdydz.. 

and  by  tho  pressures  at  the  surface  is' 

■-/tpdS-., 

which  by  Green's  transformation  is' equal  to 

ana  therefore  .  . ., 

leading  to  tho  difl'erential  equation  of  motiSil 


dpu    dpu' 
dt      ~dx 


dpuv     dpiiw      ■^^-  dp. 


dy         dz 

with  two  simHar  equations  in  y  and  z.^ 
These_equation3  may  be  slightly  simplified  ;_fo& 


ea 


'  c(pic    dpu' 


dpuv    dpuw 

^'dfi'ir 


^     /du       du      du  -'  du\ 

-'Wt*''dx^W,'d^) 

4.\,f<lp,dpudpvdpw\. 
^    \dt'^  dx*  dy,     dz  J 


which'reduces  to  the  first  line,  the  second  Une  vam'shing  m  conse^ 
quenT;e  of  the  equation  of  continuity  ;  and  thorcforo  the  equation! 
of  motion  may  be  written  ^ 


du  .    du.      du  ,     du     „    .  ,1 
dt        dx      dy        dz  p 


dx 


f/n 


W&*''S*'£i*'S)'^'^-<'- 


with  the  two  similar  equations 


dv       dv      dv       rfp^^ij-v. 

■77  +"3-  +"3-  +WJ--Y-: 
dl        OJ       dy        dz  (-         p 

dw      dia      dw       dxo  ~  _ 

J  dt         dx       dy         dz 


dy 

1  ^P' 

,    d'z 


As  a  rule  these  equations  are  established  immediately  by  dctei> 
mining  the  component  accelerations  of  the  fluid  particle  whieh'ifr 
at  zyz  at  the  instant  of  time  (  considered,,  and  saving  that  thci^ 
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accelerations  reversed,  combined  with  the  impressed  forces  per  unit 
of  mass,  will  form  a  system  in  equilibrium  according  to  D'Alem- 
bert's  principle.  .  „        ,        . 

To  determine  the  component  accelerations,  suppose  F  any  function 
of  X,  y,  ',  t,  and  determine  the  rate  of  change  of  F  per  unit  of  time 

for  a  moving  particle ;  denoting  this  change  by  -j^-  ,  we  have 


80  that 


DF        f(x-{uSt,  y  +  vil,  z  +  wSt,  t  +  it) 

dT""  SI 

d¥       d?      d¥       rfF 
at        ax       riy        dz 

T)      d        d        a         d 
dt     dt       dx      dy       dz' 


dt 
■  ¥(.x,y,z,t) 


^  ia  called  particle  differentiation,  because  we  follow  the  rate  of 
dt 

J-Ci  J  CI 

change  of  the  particle  as  it  leaves  the  point  xyz ;  but  —  ,   — , 

—  ,  —  are  the  rates  of  change  of  F  at  the  time  t  at  the  point 
dy  '  d3 

xyz,  fixed  in  space.      Consequently  the  component  accelerations 
parallel  to  the  axes  of  coordinates  of  a  particle  of  fluid  are 

du  ,  _du   ,     du  ,      du 

di 


du  du 

dx  dy  dz 

dv  ,     dv  ,  dv    _  dv 

dt        dx  dy  dz 

dw        dw  dw  dw 

-r-  +  u-r-  +  v-T-  +  w-z-  , 

dt         dx         dy  dz 


leading  to  the  equations  of  motion  last  establishei 

If  ¥{x,y,z,t]  =  0  be  the  equation  of  a  surface  containing  always 
the  same  particles  of  fluid,  it  foUows  from  the  preceding  that 


dF 
dt 


df  ,    dF       dF 

+  U-7-  +  V-j-  +  W-T-  " 

dx         dy         dz 


0. 


(7). 


This  is  called  the  differential  equation  of  the  bounding  surface, 
as  particles  of  fluid  once  in  the  bounding  surface  always  remain  in  it. 

To  integrate  the  equations  of  motion  (4),  (5),  and  (6),  suppose  the 
impressed  forces  due  to  a  potential  V,  such  that  the  force  in  any 
direction  is  the  rate  of  diminution  of  Y  in  that  direction,  then 


dY               dV                rfV 

and  putting 

dw      dv             du      dw             dv     du 
1y     'dz"^'  Wdx""  ''  dx'dy' 

the  equations  may  be  written 

f 

•2f, 

.    (8), 

^-2.J  +  2.f  +  f=0. 

.    . 

.     (9) 

g-2„,.2.,.f  =  0    . 

•     • 

.    (10), 

where 

^y?-*-^-!^' 

and  j'  =  t«'  +  u'  +  w'  (Lamb,  Motion  of  Fluiii,  Appendix  D  ;  also 
Proc.  London  Math.  Society,  vol.  ix.). 

A  stream  line  is  defined  to  be  the  actual  path  of  a  particle,  and  a 
\ine  offiow  to  be  a  line  such  that  the  tangent  at  every  point  is  in  the 
iirection  of  the  velocity  at  the  point ;  the  stream  lines  and  lines  of 
How  are  coincident  only  when  the  motion  is  steady  ;  and  when  the 
motion  is  irrotational,  the  lines  of  flow  are  orthogonal  to  the  surfaces 
obtained  by  equating  the  velocity  function  to  a  constant. 

A  vortex  line  is  defined  to  be  a  line  whose  tangent  at  any  point 
Is  in  the  direction  of  the  resultant  u  of  the  component  angular 
velocities  {,  ij,  f  at  that  point ;  and  a  is  called  the  spin  (Clifford, 
Kinematic). 

{,Ti,f  are  called  the  components  of  molecular  rotation  (or  spin)  at 
xyz,  for  a  reason  to  be  explained  afterwards;  and  when  they  vanish 
the  motion  is  said  to  be  irrotational,  and  a  function  ^  exi^ie,  called 
the  velocity  function,  snch  that 

d4>  di>  dA  ■ 

U--J-,  «--r-,   w  —  -—; 
dx  dy  dz 

and,  generally,  the  velocity  in  any  direction  is  llien  the  space  varia- 
tion  of  if>. 

When  the  motion  is  irrotational,  equations  (8),  (9),  and  (10) 
bMcme 


--0, 


dvdl'^ dii  ■"'''  rfr/in"'"  //i  ■*"  » 


and  therefore 


^tK-H, 


dt 


/?-^V.i,=  .f.H. 


a  constant  throughout  the  fluid,  which  may,  however,  ^e  a  function 
of  the  time. 

If,  however,  the  motion  be  steady,  that  is,  if  the  velocity  at  any 
point  of  space  does  not  change  with  the  time,  then 
du      .        av      ,       dw 


-w-'^'  -di-"' 


dt 


-0, 


and  the  equations  become 

^-2i;f+2«)7)  =  0, 

dx 

^-2w{  +  2i(f=0, 

dy 

±^-2«,  +  2t-{  =  0; 


RO  that 


,  dR         tm         d'R     . 

dx  dy  dz 

.dK  rfR        ,dR      „ 

^-d^^^ng-^^di'-'^' 


and  therefore  the  surface  R,  =  constant,  contains  both  stream  linw 
and  vortex  lines  ;  and  therefore 


/■ 


'<!?  , 


-^+Y+ Jg2  =  constant (11) 

along  a  stream  line,  and  along  a  vortex  line  ;  and  if  the  motion  i» 
irrotational,  the  constant  is  the  same  for  all  the  space  filled  wit>i 
the  fluid  ;  for  then 

^  =  0,    4^  =  0.     ^=0. 
dx  dy  dz 

Taking  the  axis  of  x  for  an  instant  in  the  direction  of  the  normal 
to  the  surface  R  =  constant,  then  m=»0  and  {  =  0,  end  (8),  (0),  and 

(10),  if  the  motion  is  steady,  reduce  to  j—  =  2»J  -  2.wri-=iqa  sin  e, 
where  9  is  the  angle  between  the  stream  and  the  vortex  line. 

It  is  sometimes  convenient  to  use  moving  axes  of  coordinates  i»  t 
Hydrodynamics,  and  the  equations  of  motion  then  become 


dt 


du  ,  .du      ,  ,  du 

;^  -  rwj  +  Wttij  +  (u  +  yojj  -  2<»j)^  +  («  +  2»i  -  XBj)  -^ 

.  /     .  ,  du     „      \  dp 


with  two  similar  equations ;  ui,  a^,  a^  denoting  the  component 
angular  velocities  of  the  moving  axes,  and  u,  v,  w  the  component! 
of  the  velocity  of  the  fluid  in  space  at  the  point  xyz  at  the  time  t 
parallel  to  the  axes. 

For  if  q  denote  the  component  velocity  of  the  particle  xyz  at  the 
time  2  in  a  direction  fixed  in  space  wnose  direction-cosines  are 
I,  m,  n,  then 

q  =  lu  +  Mv  +  nw  ; 

and  in  the  infinitesimal  element  of  time  dt  the  coordinates  of  tlie 
particle  will  have  become 

X  +  (m  +  j/ais  -  2o)j)d< ,  y  +  {r  +  zai-Xai)dt ,  J  +  («7  +  K»,-y»,)<ft  : 


80  that 


Do     dl         dm         dn 
dt     dt     ^  dl      ^  dt 


dxoW^  dx        ' dydt'^ dy"^' dzdt^  dz 


Adu     ,  ^du     ,  ,<'»'.,.  x*«) 

+  '|^  +  («  +  3"»8-2"2)^  +  (''+2«i-»""s)^+(«'+a:<»3-y«,)^J 

!dv     ,  dv     ,  ,ctv     ,  x^"} 

■^  +  (M  +  2/(08  -  «a>2)  ^  +  (l- +  £«1  -  2<»3)  dP +  ("■  + "^J  -  i"*!)  &  f 

Idw     ,  ,dw,  .dw  ,  ,     ,  .  (fur) 

+  n\-^  +  (.n  +  ya,-zu,)-^  +  {v+zui-xu^-^  +  {w  +  za,-y»i)-^^- 

But,  smce  7,  m,  v  are  the  direction-cosines  of  aline  fixed  in  space, 

dl  dm  ,         "^^     7       _ 

j;  =  Mo,3-«(»,  ,     -^"nui-la,,     ^-£07,-ma>i, 

.    Tin        \  du  ,  ^du     ,  ,du 

du  \ 
-h(tf  +  xaj-y<u,)^  j 

idv  ..dv     .  .dv 

^  -  wail -Hiw,  +  (u -1- ya,  -  2u,)  ^ -1- (»  +  «<»i  -  «»«)  ^ 

-h(ir-l-!C»j-y<i>i)^  J 

Idbo  \dw     .  ,<^ 

■^-l(»,-H>i»i-l-(«  +  y»j-s«j)^  +  V«+M^-«*«)^ 

+  (w-HK«,,-y»j)^} 
for  all  values  of  I,  m,  n,  leadirg  to  the  equatlone  of  motion. 
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A3  Oil  oxamplo  of  tlio  1130  of  mrving  axes  in  liydrodynamica,  con- 
aidsr  tho  liquid  filling  tho  ellii'soiJal  coso 


^s  +  1.1  +  -a      *  ■ 


i^ 


and  first  snpposo  tlio  liqui'l  to  bo  frozen,  and  to  Have  component 
angular  velocities  {,  ij,  (  about  the  axes,  then 

If  the  liquid  now  be  suddenly  melted,  and  additional  component 
angular  velocities  n„  flj,  Oj  communicated  to  the  ellipsoid  about 
tho  axes,  then  (fu/c  infra) 

c'  -  a'_        a'  -  J'n  ., 


,--.-{+xf  +  ; 


:03^+;:jr?"'= 


4»  +  c' 


and  if  rr,  V,  W  denote  the  component  velocities  of  ths  liquid 
nlativa  to  the  axes, 

„  2a'  „  2a'   o . 


*V»©+2ft)i  —  a:«3— 


2J' 


2fc' 


n»=. 


2^  iC    r» 


dnce 


i'  +  r" 

i»l  — Oi  +  {,  ojj  — fij  +  r;,  013  — Oj  +  f, 

•>,,  af„  *>j  being  the  component  angular  velocities  of  the  axes. 
We  see  that 

10  i-'  C* 

30  tliat  a  liquid  particle  always  remains  on  a  similar  ellipsoid. 

The  hydrodynamical  equations  with  moving  axes,  taking  into 
account  the  mutual  gravitation  of  tho  liquid,  are 

^-r»3  +  .r»,  +  U^  +  V^  +  W^-.0    (1). 

-,dv    ,  ~dv  ,  yrfdv     . 


p   dx 

Ti    dp      _        dv 

f   dz  dt 


when 


„dW        trdlO       -nrdw 

d\ 


(2), 

(3); 


rfA 


end 


With  the  above  values  of  u,  v,  w,  XJ,  V,  W,  the  hydrodynamical 
equations  are  of  the  form 

1   <(p  .  . 

—  ^+Az+ax-i-hy+gz-0, 


1  ip 
p 


~   ^+C2+?2+/y+72-0. 


The  component  accelerations  in  space  of  the  liquid  particle  at 
zyz  parallel  to  the  axes  are  therefore 

aX:  h'j  +  gz,  lix  +  0y+/z,  gx+/y  +  Y>; 

and  by  the  dynamical  equations  the  rates  of  change  of  angular 
momentum  about  the  coordinate  axca  are  zero,  and  therefore 

3m{{gx+fy  +  yz)y-  {hx  +  e'J+/z)z}  -0  : 
or  /SmCy'-tij-O, 

or  /[i'-c')-0; 

and  therefore  /-O; 

and  similarly  g  and  h  vanish. 
Therefore  the  hydrodynamical  equations  become 

7  i+(A  +  .>r-0. 
1    dp 

7  ^+^c+y).-o, 


where 


0- 


46«(a^f)    ,_/a^'  Y 

Therefore,  integrating, 

£-+i  I  (A+o)jr'+(B  +  0)y'+(C+7)r>| -constant; 

and  therefore  the  surfaces  of  equal  pressure  aro  the  similar  aS3 
co-axial  quadrics 

(A  +  a)i'  +  (B  +  0)!/'  +  (C  +  7)='-con8taiit.  .- 

If  we  can  make  o,  $,  y  constnnt,  nud  ( A  +  a)a'  -  ( B  +  $)b'  -  C  +  y)f, 
the  surfaces  of  equal  pressure  arc  similar  to  the  external  case,  which 
can  therefore  be  removed  without  alTccting  the  motion."    _  _ 

This  is  the  case  when  tho  axis  of  revolution  is  a  piincipal  axis; 
and,  supposing  it  the  axis  of  :,  then 

fi,-0,  fij  =  0,  {-0,  D-0. 

If  in  addition  we  put  fij-6,  or  wj-J,  we  obtain  the  solution  of 
the  particular  case  considered  by  Jacobi,  of  a  liquid  ellipsoid  of 
three  unequal  axes,  rotating  about  its  least  axis  in  relative  equi- 
librium;  or,  putting  a  =  6,  wo  obtain  llaclaurin's  solution  of  the 
equilibrium  of  a  rotating  spheroid  (Cam.  Phil.  Sac.  Proc.,  iii.). 

Equation  (II)  is  called  Bernoulli's  equation,  and  for  homogeneous 
liquids  under  gravity  is  a  very  useful  principle  iu  hydraulics  ;  the 
equation  may  be  established  from  first  principles  by  considering  the 
energy  which  enters  and  leaves  a  certain  portion  of  a  tube  of  flow. 
(Lamb,  Motion  of  Fluids,  p.  23). 

If  homogeneous  liquid  be  drawn  off  ff&m  »  vessel,  so  large  th^t 
the  motion  of  the  free  surface  may  be  neglected,  then  Bernoulli  a 
equation  becomes,  P  being  the  atmospheric  pressure  and  A  tliu 
height  of  the  free  surface, 

P  r 

and  in  particular,  for  a  jet  issuiuginto  tho  atmosphere,  where j)-.P, 

lq^  =  g{h-!); 
or  the  velocity  is  due  to  the  depth  below  tho  free  surface.     This  is 
Torricclli's  theorem  (Dc  ilolu  gravium  Projecloruvi,  1643). 

If  wo  suppose  fluia  to  escape  according  to  this  law  from_  a  large 
closed  vessel  in  which  the  pressure  is  p  where  the  motion  is  insen-, 
sible,  and  neglect  the  variations  of  velocity  due  to  variations  of  level, 
p  being  sufficiently  great,  then 

j,,„.^^or,V(2^-^^). 

If  A  be  the  sectional  area  of  the  jet  (at  the  vena  eontracta),  th4 
quantity  of  fluid  which  escapes  per  unit  of  time  is 

Apj-Aj  {2p{p-V)\i 

the  momentum  per  unit  of  tima  is 

Apj=-2A(i^-P); 
and  the  energy  per  unit  of  time  is 

iApf-Aip-F)^^/j- 

Suppose,  for  iustance,  two  equal  pipes  leading  oue  from  the  steam 
space  and  the  other  from  the  water  space  of  a  steam  boiler  at  a 
pressure  p,  and  suppose  Torricclli's  theorem  to  hold  for  the  rata  of 
efflux  of  thelstcam  and  water,  then,  if  a  denote  the  density  of  steam, 
and  p  the  density  of  water. 


(1) 


d) 


(3) 


<i) 


The  velocity  of  steam  jet_       /^ 
The  velocity  of  water  jet      \r     (T  ' 

The  quantity  of  steam  jet_       /^ 
The  quantity  of  water  jot      V    p 
The  momentum  of  8teamjjet_| 
The  momentum  of  water  jet 
The  energy  of  steam  jet 


M_ . /I . 
let     V    <r 


The  energy  of  water  jet      'V    <r 
For  instance,  with  steam  at  8  atmL^pheres,   or  120  ib  to  th« 
square  inch, 

^,/Z_  15  nearly, 

rr(Eankioe,  SUam  Eiujine,  appendix) 
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TKese  principles  assumed  enable  us  to  give  a  general  explanation 
of  the  working  of  Giffard's  iDJect(y.  For,  if  the  steam  jet  and  water 
jet  bo  directed  at  each  other,  with  a  small  interval  between,  the 
miperior  energy  and  equal  momentum  of  the  stewn  jet  will  overcome 
the  water  jet,  and  the  steam  will  How  back  into  the  boiler  But  the 
steam  jet,  without  losiug  its  momentum,  is  capable  of  being  mixed 
with  water  to  such  an  extent  as  to  become  a  condensed  wutcr  jet, 
moving  with  the  velocity  of  the  water  jet,  and  still  entering  the 
boiler,  a  valve  preventing  the  reversal  of  the  motion.  Conse- 
quently, the  amount  of  water  carried  into  the  boiler  per  unit  of  time 
will  th-oretirally  be  at  most  the  difference  between  the  auantities 
which  would  escape  by  the  water  and  the  steam  jets,  and  tliereforo 

and  the  eCciency  of  the  injector,  that  is,  the  ratio  of  the  water 
pumped  ia  to  tie  quantity  of  steam  used,  will  be 


-/l' 


1. 


the  efficiency  of  a  pump  being  ■£-  . 

With  C.G.S.  units,  and  a  pressure  of  8  atmospheres,  for- instance, 

/>-P  =  7xlO'  very  nearly,  j^  -^  =  15,  and  p  =  l 

Therefore,  if  the  diameter  of  the  nozzles  of  the  injector  be  d  centi- 
metres, the  delivery  in  grammes  per  second 

=  21S0rf2; 
and  since  1  gallon  is  4541  cubic  centimetres,  the  deliveiy  in  gallons 
per  minute 

218.0  X  60^ 

4541 
=2878rf-  uearly. 

The  Lagrangian  Form  of  the  Equations. 

Here  the  independent  variables  .which  define  a  particle  are  the 
trrao  t,  and  a,  b,  c,  tlie  initial  values  of  the  coordinates  x,  y,  io(  a 
particle  of  fluid  (or  else  functions  of  the  initial  coordinates,  but  it 
is  best  tO' consider  a,  b,  c  as  the  initial  ooordinates»theinscIves). 

Here  x,  y,  z  do  not  refer  to  a  fixed  point  in  space,  but  are  the 
Variable  coordinates  of   a  fluid   particle,   and   are  functions   of 
a,  b,  c,  I,  the  independent  variables ;  and  consequently 
dx  dy  dz 

'""di-    "^-df   ""--di' 
and  the  component  accelerations  of  the  fluid  particle  are 
du      do     du> 
dt'  It'  H' 
Consequently  the  equations  of  motion,  assuming  the  existence  of 
the  potential  V,  and  putting  P  =  /  —  ,  and  P-fV-Q,  ar 


dQ  ,du_ 
lU^  dt  ~"' 
dx 


dQ      dv 
dy  ■*■  dt 


or  multiplying  by  --— ,  -JL 


da 


dy^ 
da 

dx 


da 


da 
dii 
'dt 

ivith  two  similar  equations 
dQ  .  dii    dx 
lb 
dQ 


dz 

da 
dv 
lit 


"•    Idz  ^  dt     ''■'' 
and  adding, 


dio    dx      dv 
dt     db       dt 


da 


dx 

T- — .  .zil  + 

dc       dt     dc 


dy      dm 
da      dt 


dy      dio 
lb      ~di 


d'j 
dc 


da 

dz_ 
db 
dz 


-0 


dw 

dt      dc 


=  0 


0); 


(2), 

(3j. 


Since  the  elementary  parallelepiped  whose  edges  were  initially  da, 
db,  dc,  becomes  strained  into  a  parallepiped  of  volume 

'l^EjlL^dadUc 
d{a,b,c) 

therefore  the  equation  of  continuity  is 

d{x,y,z) 

or,  if  the  fluid  be  a  homogeneous  liquid, 

d[x,y,z) 

d(a,b,c)'"    ' 
WTien  a,  £>,  c  are  not  the  coordinates  of  a  point  actually  occupied 
by  the  fluid  particle,  this  equation  of  continuity  must  be  replaced  by 

dl  I  '^liCa.ft.c)  I 


Cauchy's  Inttgrals  of  Lagrange's  Eqitalioni. 
Eliminating  Q  by  differentiation  between  (2)  and  (3) 
d'u    dx,    ^H  dx     d^    dy     dry  dy    d?w   dz    d-w  dz 
dtdb  dc'dldc  db     dido  dc~dldc  db     dldb  dc~ didc  db 
and  integrating  with  respect  to  t, 
dv,  dx    da  dx    dv  dy    dv  dy 


dw  dz    dw  dz    dw,,    dv„ 


db  dc     dc   db     db  dc     dc  dh     db    dc     dc  db      db      dc  ' 
«„,  Vf,,  Iff,  being  the  initial  values  of  u,  v,  w,  and  a,  b,  c  the  initial 
values  of  x,  j(,  z.     Now 

da     du,  dx  ,  du  dy  ,  dv,    d: 


and  therefore 


dx     dti^  dy     du^  _ 
da      dx   da     dy   da     dz    da 


(dw     dv  y(y,;)     fdu    dio\d{z,x)     fdv    du\d[x,y) 
dy  ~  dl Jd{b,c)     \dz     dx )d[b,e)     \dx~ dy ) d{J>,c)~ 


dw„ 
db 


■  dc 


or^putting 
dw 


dv 
dy  ~  rfi"^^' 


du      dtp 
dz       dx 

d(z,x) 


.2„, 


dv      du      . . 


fdjy.z)        djz.x)       .d(x.y) 
^d{0,e)      \b,c)  "^  ^dib,c)  °" 


with  two  similar  equations 
:d(y,z) 


f^:i,-i    ,    JM    ,    ^d{xji) 
V(<;,a)  "^  ^d{c,a)  "^  V(c,a)     "»' 
fdjy.z)        d{z,x)       .d(^,y)     . 


Therefore 


where 


dx         dx       .  dx 
'^Oda^'^'lb'^^"' 


.  dy  ,       dy 
'^Od-a-^^'-db-^^' 
dz 


dc 
dy_ 
dc 
dz 


JC=iojr+iojf+fo:r- 


"rfa 


J= 


or,  since  J=— ,  therefore 

P  Po 
P  Po 
P      Po 


db 

d(x,y,z) 

d{a,b,c)  ' 


'dc 


dx     v^ 
da     pj 

'^^i  +  SSL 

da     p. 


Vo 


da     pd 


db      pd 

db      pd 
dz  .Co. 
Po 


db-" 


dx 

dc 

dy 

dc 

dz 

dc 


•    (5), 
.    (6). 


Consequently  if  {,  5),  fare  ever  zero  they  are  always  zero,  and  then 
ddi  dd>  d<b 

dx  dy  '  dz  ^ 

and  a  velocity  function  ij)  exists. 

For  in«tance,  if  motion  be  generated  from  rest  in  a  non-viscous 
fluid  under  forces  duo  to  a  potential,  a  velocity  function  always 
exists,  and  the  discovery  of  tliis  velocity  function  for  different  cases 
is  one  of  the  chief  problems  to  be  solved  in  hydrodynamics. 

A  Roode-xample  of  the  use  of  the  Lagi'angian  equations  of  motion 
is  given  by  the  state  of  wave  motion  in  deep  water  invented  by 
Rankine ;  he  puts 

x  =  a  +  cc     '  sin  (ut+  —]  , 

y^0  +  cc~  <•  cos  (ut+—\  ; 

and  theroJ'orc  tlic  coordinates  of  a  particle  are  given  in  terms  of  t 
and  a  and  $. 

13ut  o  and  $  are  not  the  initial  coordinates  of  a  particle ;  for 

puttiugi  =  0,  "       ''  '' 


then  the  coordinates  are 


i  =  $  +  ce~  c 


cos  — , 
c 


Therefore 


'1-C 


-■=!■ 


d{x,y) 
d(a,&)' 
d{a,b) 
d{a.0)' 
d(x,y)  ,  . 
d{a,b)'  • 
»and  the  cnuation  of  continuity  is  satisfied. 


aud 


therefore 
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CaDcby's  integrals  reduce  to  the  single  eqaation 


4 


U.v) 


or 

wliero 

and  thot«rore 
Kow 


2f. 


C-fo, 

^^'-Ha  -lb'- 
d{a.b)     div^b)  _dju,^ 
'd{ci,$)~d{a,0j     rf(3,o) 


dx  ~T 

i( .  ——  —  Cftx:     «  cos 
<U 


dy  _ 


dt 


"'(°''+t) 


thorefoi-e 


and 


therefore 


«(,— coic     •  C03  —  ,  r, Cue     "  Bin  . 


2f„^i5lL)  =  2.. 


f-C- 


■27        2  6inl>  t 


and  the  motion  cannot  therefore  ha\o  Dccn  generated  from  rest  hy 
notnral  forces  ;  the  fluid  must  have  been  created  with  the  proper 
amount  of  spin  at  every  point 


We  have  -p-  - 

at 


dt 


•nd  therefore  the  dynamical  eiiuations  (1)  and  (2)  become 
cu-c    '  sin  {<•>(+  —  J  "  0  , 


rfQ 
da 


dp 


fi 


-  Ccil'l! 


'("'  +  7-) 


+  Cu-C 


■O; 


and  therefore  the  integral  of  these  two  equations  is 

-^  f  a\  -2^ 

Q  tc**'*  - «  cos  I  ul  +—  J  -  i  c-arc      1:  -H  ,  aconstint. 

P 


Now 


and  therefore 


P 


-?!/. 


("'n) 


-  yfl  +  c^cb'  -  j)c    «  cos  (<»<+—  J  -  J  c'a'c  -«-!!. 


A  free  surface  la  possible  if 


tnd  then 


cu-~a, 


P 


•gP+  4cVe      '-<  H, 


and  the  pressure  at  a  particle  is  constant. 
The  wave  length  x—2«  •  and  the  velocity  of  propagation 

ca-VJi"..  ./K 
V    2t 

The  sui  faces  of  equal  pressure  are  trochoids,  obtained  by  rolling 
a  circle  of  radius  e  on  the  nnder  side  of  a  line  at  a  depth  0-c,  the 

_£ 
JistMice  of  the  carried  point  IVom  the  centre  being  ee~  ' 

rrrolalional  Motion. 

If  liquid  originally  at  rest  be  contained  in  a  singly-f  onnected 
space,  then  forces  due  to  a  singly-valued  function  V  are  m  t  capable 
of  setting  up  any  motion  in  the  liquid,  and  any  motion  must  be  due 
to  the  motion  of  the  bounding  surface. 

For,  0  denoting  the  velocity  function,  by  Green's  theorem  the 
kinetic  eiergy 

'-"#!(S)'*(g)'^(S)>* 


and  tboreforc,  if -^-0,  thcnT-0,  and  tUcic!oro 
ait 

dip     „    d(i     ^    d<t> 
dx       '  dj       '  di 
If  wo  suppose  the  actual  motion  at  any  instant  to  have  been  in- 
stantaneously generated  from  rest  by  the  application  of  proper  im- 
pulses at  the  bounding  surface,  then,  since  no  natural  forces  can  act 
impulsively  throughout  the  liquid,  the  equations  of  impulso  jtre- 
1   rfjy  1   dzr  1   d'a 

p  dx  '   f    d\j  p    dz 

a  denotin/j  the  imjiulsivo  pressure  at  any  point  of  the  liquid  ;  and 
therefore,  if  <f>  denote  the  velocity  function,  wo  can  put 

Since  the  work  done  by  an  impulse  is  the  product  of  the  impnlso 
into  half  the  amn  of  the  initi.il  and  final  velocities,  we  see  how  it 
is  that  the  kinetic  energy  of  the  liquid 


-k'/f^t. 


dS. 


Also  the  kinetic  energy  acquired  thus  due  to  the  velocity  function 
<(>  will  be  less  than  l?ie  kinetic  energy  of  any  other  motion,  wholly 
or  partially  rotational,  but  satisfying  the  equation  of  continuity, 
anu  the  condition  at  the  boundary  that  the  normal  velocity  of  tli» 
liquid  is  the  normal  velocity  of  the  boundary.  . 

For,  if  tj„  tt„  to,  he  the  velocities  at  any  point  oi  this  new  motion, 
and  Tj  the  whole  kinetic  energy, 


T,  -  T  =  i  p  yy/ ("i°  "  "■  +  ''»■  ""'■'■  ^'  ~  ^')<^'^'J<^ 
-  i  P^T"  I  ("i  -  ")'  +  ^"i  -  ")"  +  ('"i  - '")'  I  '^<^'J<^' 
*■  p  frf  \  «(«,  -  u)  +  cit'i  -  v)  +  Ji(w,  -  w)  j  dxdydzi 
But  //T  1  h(«i  -  ii)  +  i(i'i  -v)  +  JcCuJj  -  w)  I  dxdyds 

-0. 
Then  T,  -  T- i  p/^  |  (",  -  ")'  +  (n -  vf  +  (w,  -  w)"- 1  dzdyaz, 

a  positive  quantity  ;  and  therefore  T,  is  always  greater  than  T,  a 
theorem  due  to  Sir  AV.  Thomson,  If,  however,  (p  be  multiply- 
valued,  and  the  space  occupied  by  the  liquid  multiply-connected, 
we  can  have  circulation  existing  in  the  different  circuits  of  the  space 
even  when  the  bounding  surface  is  at  rest,  and  the  motion  may  still 
be  differentially  irrotational,  and  any  motion  of  the  bounding  sur- 
face will  not  affect  these  circulations.     For  instance,  we  may  havo 


A  -  —    tan  "*  -=^  ,  and  the  liquid  circulating  in  any  ring-shaped 

2ir  X 

surface,  whoso  oxis  of  figure  is  the  axis  of  z. 

To  find  the  kinetic  enerpy  of  a  liquid  in  a  multiply-connected 
space,  the  motion  being  differentially  irrotational,  but  circulations 
existing  in  the  circuits,  the  space  occupied  by  tho  liquid  must 
be  rendered  acyclic  by  barriers,  which  may  bo  supposed  to  be 
membranes,  moving  with  the  velocity  of  tho  liquid  ;  and  then,  if 
I-  bo  the  cyclic  constant  of  the  value  of  (p  in  any  circuit,  wo  must 
suppose  the  value  of  ip  on  one  side  of  tho  membrane  to  exceed  tho 

value  of  (j>  on  the  other  side  by  k,  bo  tlmt  thr  integral  /Tip  -^  dS 

over  the  inambraue  must  bo  replaced  by  k  //  -^  dS;  so  that  to 

tho  term  J  p //<p—   o^er  tho  outside  surface  must  be  added  a 

number  of  terms  of  tho  form  \pkJ^i  ~dS>,  to  express  the  energy 

due   to  the   circulation   in   tho  circuits ;  and  tho   condition  of 

continuity  shows  that^y— ?rfS  over   one    of  these  membranos 

which  render  a  circuit  acyclic  is  independent  of  tho  form  of  the 
membrane. 
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<'•?+    ^  + 


ds 


OnFloic,  Circulation,  and  I'ortex  Motion. 

The  line  integral  of  tlie  tangential  velocity  /  (  «'—  -^   -j- 

ory^udx  +  ixly  +  wdz),  from  oiio  point  to  aiiotlier  of  a  curve,  is 
called  the/oM)  along  the  curve  from  the  initial  to  the  iinal  point ; 
and,  if  the  curve  bo  closed,  the  line  integral  round  tlio  curve  is 
called  the  circulation  in  the  curve. 

If  a  velocity  function  <)>  exist,  then  the  flow— /<fi^  —  0,-^,,  where 
<pi  and  ip„  are  the  initial  and  fiual  values  of  tp  ;  and  tliereforo  the 
flow  is  independent  of  the  curve  for  all  mutually  reconcilable  curves  ; 
and  the  ciri.ulation  in  any  closed  curve,  capable  of  beinj;  reduced  to 
a  point  without  leaving  space  for  which  <fi  is  siugle-valiicd,  is 
zero. 

If  through  every  point  of  a  small  closed  curve  the  vortex  lines  bo 
drawn,  a  tube  is  obtained  and  the  fluid  contained  is  called  a  vortex 
filament. 

By  analogy  with  the  spin  of  a  rigid  body  the  component  spin 
of  the  fluid  iu  any  plane  at  any  point  is  defined  as  the  circulation 
round  any  infinitesimal  area  in  the  plane  enclosing  the  point  divided 
by  twice  the  area.  For  in  a  rigid  body,  rotating  about  the  axis  of 
X  with  angular  velocity  |  suppose,  the  circulation  round  a  curve  in 
the  piano  of  yz  is 


/"(''%- '■'T^'^' 


>«tZy  +  f 


dw ,    , 


]dz  -  icdz 


dw     dv\ 
dj}~lz)' 


^i'iff.ii.  twice  the  area  of  the  curve. 

Now  if,  in  the  fluid  at  the  ^oint  xyz,  wo  take  the  ciroulation  round 
Jhe  elementary  area  dydz,  it  is  eijual  to 

and  therefore  the  component  spin  in  the  piano  yz  is 

which  wQ  have  denoted  by  {.     Similarly  the  component  spins  iu 

,  ,  1  fdu    dw\        „„j    1  fdo     du\       . 

the  planes  of  «andx;,aro_(^-^--j-,  and  _(^g--^j-f 

respectively.  ,  .        ,  .  .  , 

Since  the  circulatiou  round  any  tn.Tugular  area  is  the  sum  of  the 
circulations  rouud  the  projections  of  the  area  on  the  coordinate 
planes,  the  composition  of  tho  component  spins  |,  tj,  f  is  acco(d- 
in"  to  the  vector  law.  Hence  in  auy  infinitesimal  part  of  the  fluid 
tho  circulation  is  zero  round  every  small  plane  eurve  passing 
through  a  certain  lino,  tho  resultant  axis  of  spin  of  J,  jj,  fat  that 
point  of  the  fluid.  Consequently  the  circulation  round  any  closed 
curve  drawn  on  the  surface  of  a  vortex  filament  is  zero  ;  and  there- 
fore, if  at  any  two  points  of  a  vortex  filament  we  draw  the  cross 
sections  ABC,  A'B'C",  joined  by  tho  line  AA',  then,  since  the  flow 
in  A  A'  in  tho  complete  circuit  ABCAA'B'C'A'A  ist.aken  in  opposite 
directions,  the  resultant  flow  in  AA'  vanishes,  and  therefore  tlie  cir- 
culations in  ABC,  A'B'C,  cstimiitod  in  the  same  direction,  are  equal. 
This  is  expressed  by  saying  that,  at  all  points  of  a  vortex  filament, 
ua  is  constant,  whcro  o  is  the  sectional  area  of  tho  filament,  and  a 
tho  spin  (Clifford,  Kinematic,  Cook  iii.). 

So  far  tho  theorems  .about  vortex  motion  aro  kinomatical ;  hut, 
introducing  Eulcr's  equation  of  motion 

pti     dCj  Vi)  ,  dQ     ^  Dw 

dl  "*■  dx  ~   '" 


1^  +  ^  =  0 
dt   +  dy        > 


dq 


dt 


whcro 


tlion 


Q 


■/ 


■dp 


+  V, 


^  (Hdj;  +  vihi  +  ml:) 


ndx  .  T>di/      r>dz 

dt  dt  dt 


=  lldll  +  vdo  +  vdir  - 
-i(lq--dQ; 


Ix 


d;/    "     dz 


and  therefore,  hy  integration  round  a  closed  curve, 
-J-  I  {vdx  +  xdy  +  wdz)  =  0  ; 

ft/J^thereforo  tho  circulntion  in  any  circuit  coinixjsed  of  tho  saino 
fluid  iiarticles  is  constant,  and,  if  tho  motion  is  difl'eren'tially  ino- 
'afional,  is  zero  round  all  reconcilable  paths. 

The  circulation  rouml  any  small  plane  curve  jiassing  through  tho 
nxis  of  spin  at  ivnv  jioint  being  always  zero,  it  follows  conversely 
lliat  a  voitcx  filament  is  always  composed  of  the  same  fluid  particles  ; 
and,  6inc9  tho  circulation  rouud  any  cross  section  is  constant  for 
uiflciviit  limes,  it  follows  from  tho  tircvious  kinematical  proposi- 


tions that  om  is  constant  for  all  tho  time,  and  the  same  at  all  point> 
of  a  vortex  filament. 

I'rofessor  Clifford  {Proc,  London  MalhenuUical  Soeiclij,  vol.  ix.)  has 
given  a  simple  quaternion  proof  of  the  theorem — To  determine  the 
velocity  at  any  point  of  a  lluid,  when  the  spin  is  given. 

If  a  denote  the  velocity  and  a  the  spin  at  any  point,  then 
2u  =  Vvir; 
also,  if  ^•  denote  the  cubical  expansion, 
/;--Sv<r. 
Hence  tho  quaternion  q  or  -k  +  iu  is  simply  v<r ;  consequently  ths 
problem  to  bo  solved  is  to  determine  <r  from  the  e<juatior 

<7  =  V(r, 
q  being  given. 
Operating  by  v, 

V7  =  V-(r  ; 
therefore  o-  is  tho  potential  of  vq  ;  t/pii.  therefore 


,    fvqb  dru 


where  a-a  means  the  value  of  a-  at  the  point  a,  dn  means  an  element 
of  volume  at  tho  point  b,  and  Dab  the  distance  between  tho  points 
a,b. 

returning  to  Eulcr's  equations  of  motion, 


dii       dii       da        du  .  dQ    „ 


and  eliminating  Q, 


..„       do     f.dw 
di~^dx~'^die     ^  dx 


Jdii    do  ,  dw\    „ 


and,  since  hy  tho  equation  of  continuity 


therefora 


p    dt     dx    dy    dz 


rt\^)' 


t,  du     n  <i«  ,^  dw  . 
p.  dx      p  dx     p   dx 

I   du     n  do     C  dw 
+  —  -r  +  - 


S(f)-^-^-^ 


and  similarly 

dt  \p  J  p  dy  p  dy  p  dy 
^  du  71  dv  f  dw 
p   dz      p  dz     p    dz 

These  equations,  first  given  by  Professor  Stokes  for  homogeneous 
liquid,  were  generalized  for  any  lluid  by  Professor  Nanson,  Messenger 
of  Malhematies,  1873.  Tbey  may  also  be  obtained  immediately 
by  the  differentiation  of  Cauchy's  integrals  (4),  (5),  and  (6),  giveii 
above. 

Plane  Voi'lcx  Motion. 

When  a  scries  of  straight  vertical  vortices  (called  columnar  vor- 
tices by  Sir  W.  Thomson)  aro  present  in  homogeneous  liquid, 
bounded  by  two  horizontal  planes,  wo  can  determine  the  motion  of 
any  vortex  by  supposing  it  due  to  tho  remaining  vortices. 

A  siiiglo  vortex  will  remain  at  rest,  and  cause  a  velocity  at  any 
point  perpendicular  to  tho  plane  through  tho  point  and  the  vorti'X 
inversely  as  the  distance  from  the  vortex. 

If  m  denote  tho  strength  of  the  vorte';,  i.e.,  the  circulation  in  any 
circuit  enclosing  tho  vortex  once,  then  tho  velocity  at  a  distance  i 

from  tho  vortex  will  ho  -^,  and  thr  current  function  it  will  bg 
27rr 

—  log  r,  aniLthoi  velocity  fuiiction  *  will  bo  —  S-Vhcro  flisi-thg 

2ir  ,■*  ~  2t 

angle  hetweon  ijjiy  fixed  plane  and  the    lane  through .  tli6_?orfex 
and  tho  point. 
Tho  suifaco  Of  cqnal  prcssuro  under  gravity  will  to  of  tho  fonJi 


{x^  +  y^{z-a)^ 


in-g  ' 


tho  axis  ofvtlio  vortex  being  the  axis  of  z. 

When  there  are  more  than  ono  vortex'prcsent,  each  vortex  moving 
with  tho  velocity  duo  to  tho  other  vortices  will  describe  the  curve 
whoso  equation  is 


25;:  log 


r  ■=■  constant, 


where  m  is  the  strength  of  ono  of  the  remaining  vortices,  auj "? 

the  distance  between. it  and  the  vortex  whoso  motion' is  considered  i 
this  equation  may  also  be  written 


•  constant. 


When  the  liquid  is  bounded  hya  vertical  cylindrical  surface,  thS 
mfitipn  of  a  vortex  may  be  determined  as  due  to  a  series  of  vortices 
considered  as  images  of  tho  original  .vortex,  and  so  arranged  an  to 
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make  the  velocity  across  the  bonnilary  ziro  at  every  point  of  the 
boundaiy. 

■ft'licn  th"  l>ouucUrie3  are  plane  surfaces,  the  imagi  s  are  Hip  opti- 
cal images  by  reflexion  of  tiie  original  vortex,  consi'loied  as  posi- 
tive or  negative,  according  as  form»d  by  au  even  or  odd  number  of 
reflexions. 

Thus  the  curve  described  by  a  vomx  inside  Ihe  angle  boundul 

by  tlic  planes  fl-  ±;^  is  the  Cotes's  spiral 
2n 

r  cos  ».9-(-', 

and  inside  tI;oBT>ace  bounded  by  the  planes  J -0,  a  -  /,  y-O.  ;/-/> 
js 

cot'  am  (  K  —  ,  i  J  -t-  cot'  am  (  K'  ^  ,>-')-  c<'ndtant. 

*.!  "  K      a 

trhero  r--,"  . 

f  .  Kb 

(Quarterly  Journal  of  Matliematics,  vol.  xv.). 

A  single  vortex  of  strength  m  in  a  circular  cylinder  of  radiu.'i  a 

at  a  distance  c  from  the  centre  will  move  with  the  vch  city  due  to 

an  imag^of  strength  -  m  at  a  distance  —  from  the  ci-ntre,  and 

therefore  describe  a  circle  of  radius  c  with  velocity 

m       a        m         c 

2ir  a'       ~  2t  ■  u»  -  c'  • 

c 

e 

and  therefore  in  the  periodic  time  —  (a-  -  c-) . 

A  single  circular  vortex  in  infinite  fluid  will  move  with  a  certain 
velocity  in  the  direction  of  its  axis  ("Vortex  Motion,"  Trans.  H.S.E., 
1869  ;  "  Vortex  Motion,"  Helmholtz,  Cr^lle,  1858) ;  and,  if  auother 
equal  circular  vortex  be  projected  coaxially  after  the  first,  the  mo- 
tion of  the  first  must  be  compounded  with  that  due  to  the  second. 
Consequently  the  first  vortex  will  dilate  and  move  slower  till  the 
second  vortex  passes  through  it,  when  it  will  contract  and  move 
faster  till  it  passes  through  the  second,  and  so  on.  This  can  bo 
verified  experimentally  with  smoke  rings  projected  from  the  same 
circular  hole,  or  with  half  vortex  rings,  formed  on  the  surface  of 
water  by  drawing  a  semi-circular  blade  a  short  dic'ance  through  the, 
water. 

The  motion  of  a  vortex  ring  projected  perpendicularly  agaiust'a 
plane  boundary  will  be  determined  by  compounding  it  with  the 
motion  due  to  an  equal  and  opposite  vortex  ring,  its  optical  imago 
in  the  wall.  The  vortex  ring  will  therefore  spread  out  and  move 
more  slowly  in  the  direction  of  its  axis  as  it  approaches  the  wall ; 
at  the  same  time  the  molecular  rotation,  being  inversely  propor- 
tional to  the  cross  section  of  the  vortex,  will  be  seen  to  incrcasev 

riaiic  Motion  of  Liquids. 

When  the  velocity  of  the  fluid  is  always  parallel  to  a  fixed  plane, 
we  take  this  plane  as  the  plane  of  xij,  and  then  w  =  0,  and  u  and  v 
ore  functions  of  x  and  y,  and  the  stream  lines  are  plane  curves. 

Considering  only  the  cases  where  tho  fluid  is  incompressible,  tliii 
c<iuatiou  of  continuity  becomes 

du    do     . 

and  thcrcfo'e  a  function  ifi  exists,  callcO  tho  stream  function, 
such  that 

dJi  dd, 

dy  '  dx 

ajid  i^i  -  constant  is  the  equation  of  a  line  of  flow. 
The  «pin  at  any  point 

•     1   /do    dii\ 

^~'2\d'z~d7;) 


^l(<P±.dH\ 
2  \dx'^dy'J- 


if  tho  motion  is  •rrotatlonal,  thco  f-0,  and  a  velocity  function  0 
exists  such  that 


dip 
'12' 


dy^^di' 


therefore  ^  and  ^  are  conjugate  functions  of  x  and  y,  and 
+  ■1  i<p-A'c-Hy)- 

By  assigning  particular  values  to  this  function,  Helmholtz  and 
Kirchlioff  have  discoveied  the  solution  of  various  problems  of  dis- 
rou'.inuous  plane  liquid  motion,  an  account  of  which  is  given  in 
Lamb's  jfotion  of  Ptu  'ds. 

The  kinetic  energy  of  the  liquid  bruiidi.d  by  two  planes  l)trpeu- 
dicular  to  the  axis  of  i  at  unit  distnncc  is 


Since 


when  ,'''  ,   y  aro  Ihi;  rales  of  rliangu  of  A  and  \l  in  tlu  direction 
f'li     ail. 

o)  tho  outward  drawu  imrmalto  tlie  Iwuudiug  curve  at  the  clcuiPiil 
•h. 

d^    dip    ilip        di, 

d,~  ds  •  c',".  ~~ll's' 

therefore  "^  ~  "  1"  ("/"^  ''^  ~  ^-ff^'h- 

We  can  interchange  i^  and  'If,  and  make  ^  tho  stream  fuuction  and 
vj^  the  velocity  function  ;  thus  from  any  givin  irrotatioual  motion 
ill  twii  dimei.sious  another  may  be  derived  by  tuinin^  the  \uloeity 
thiough  a  right  anjk-  without  altering  its  magnitude. 

For  instance,  if  iKc  axis  of  ;  be  a  line  sour.o  of  delivery  </■,  then; 
since  tho  flow  acroit  any  cylinder  of  radius  r  Is  iii.  the  vi.lo  ity  must 

be  .-'   ;  and  thorcforo 
2ir/- 

wi.ere  fl  is  tlie  angl  •  ii;jje  by  a  pi  ma  thi-ougli  the  axis  of  z  and  llio 
point  with  a  fixid  plane. 

If  the  v.aluei  of  0  and  ^  be  int(tvLang<id,  we  obtain  a  voitex  lound 
the  axis  of  :,  of  strength  m. 

Plune  ilotioii  ill  a  Liquid  dm-,  to  the  ilotfon  uf  Rigid  Cylinders 
]Krj>tiidiciilitr  tti  their  Ail's. 

Suppose  a  ligid  cylindrical  surfiue  uioviig  in  the  direction  of  thi 
axis  of .«  with  velocity  V,  and  other  lixi-4  rigid  cylindrical  su.facc^ 
to  be  present  in  the  liquid,  which  in  8Upi>03ed  for  simplicity  to  be 
bounded  also  by  two  fixed  plaucs  iwriieudicular  to  the  axis  of  z  at 
unit  distance  from  each  otiici,  tho  geucKiting  lines  of  the  cylin- 
ders being  supposed  jiarallel  to  the  axis  of  ;  ;  then  at  all  points  o£ 
the  boundary  of  the  moving  surface 

-   /  —  normal  velocity  of  fluid 
ds 

=  velocity  of  bouudaiy  normal  to  ilscLf 

-  V  '''J  ; 
ds 

and  tlnrcfore  u. Vy  hcouslaut;  and  at  all  points  uf  the  Dxo? 

sui  faces    ,  -0,  au'i  Uicrefoiv  ^  —  constant. 
ds 

AVo   must  therefoio  discover  a  function  <^  whieh   Satisfies  tllH 

equation 

</.<■"  ^diji    "• 
Anil  \i  equal  to  0  coiistint  round  n  fixed  bound.iiy,  uiiH  equal  to 
-  Vi/T constant  round  a  moving  boundaiy,  inovinj;  with  velocity 
V  in  the  dii'ction  of  tho  axis  of  j:  ;  and  *,  the  conjugate  fun'otion, 
can  then  r.isily  be  wrilti'ii  down. 

Ej:  1.  Tlic  moving  cylinder  a  circular  cylinder  of  racliiis~<i,  .an3 
tho  fixed  cylinder  a  circular  cylinder  of  radius  '',  both  having  tlld 
axis  of  :  ft<i  axi.i.     Then 

i' 

r 

1^ \'a  sin  9  -rr. — 


and  therefore 


If  ip'  denote  the  velocity  function  of  liijuid  filling  the  cylindcl 
T-a, 

If,'  -Mr  cos  9, 
and  tliciofore,  whcnT-j, 

t"      _  ''°+_''' 

In  determining  the  kinetic  energy  of  the  liquid  intermediate  to 

the  cylinders  ;7^-0  when  r~h\  and  when  r-u,  -j}--jp  >  """^ 

therefore  tho  kinetic  energy  of  tho  liquid  intermediate  to  tho  cyliu- 

derj  is  f^"^"'  of  the  kinetic  energy  of  the  liquid  filling  tho  cylinder 

r-u.     Con3v.qiirntly,  if  t!io  cylinder  r-«  bo  moved,  the  inertia  to 
00  overcome  will  be  its  own  inertia,  together  with  the  inertia  of  a 
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'mas'!  of  a  liquid     — ",,■  times  the  volumo  of  the  cylinder  :   tliis  is 
b'  -  a^ 

c/illcd  tlio  effective  inertia  of  the  cylinder. 

lu  pnrtioular,  if  i-oo,  the  effective  inertia  is  the  mass  of  the 
cylinder,  increased  by  a  moss  of  liquid  of  eqral  volume  with  the 
cylinder  ;  and  iL.n 


CO  that 


.^--  V^'sinff,  ,;.-  -Y  —  cos  9, 
r  T 


Ex.  2.  The  raovin^j  cylinder  an  elliptic  cylinder,  and  tlia  fixed 
cylinder  a  confocal  elliptic  cylinder. 

Using  ellii  uc  coordinates  {,  ^,  such  that  c  cosh  tj,  c  sinh  t)  are 
the  semi-axes  of  the  confocal  ellipse,  c  cos  {,  c  sin  I  of  the  confocal 
hybcrbola  passing  through  a  point,  2c  being  the  distance  between 
the  foci ;  thenx-c  cosh  t;  cosj,  y-c  sinii  ij  sin  {;  and  if  tj-o  is  the 
equatiou  of  the  moving  ellipse,  7)-/3  of  the  fi.\cd  ellipse,  then 

;^--Vcsinha?illMSz^sia{ 
siiilx  (3-o) 
satisfies  tko  conditions  that 


(0 


(ii)  ^ Vc  siuh  o  sin  { Vy,  when  ij-o, 

(iii)  i;<-0,  when  -n-p. 

Therefore  the  conjugate  function 


80  that 


<.-V.8inha^-2!]il^C03j; 


If  (f>'  denote  tho  velocity  fuuctiou  of  the  liquid  filling  the  elliptic 
eylinder  7i  =  a,  then 

0'  —  \x  =-  Vc  cosh  rj  cos  4  • 
and  round  the  ellipse  ij-o, 

_0         tanh  g 

while  -2  is  tho  same  for  each,  and  '-^  vanishe3wlienj)  =  i8:  there- 
■    an  da  -   -         — 

fore   the  kinetic  energy  of   the  liijuid  bctwceu  7)  =  o  and  7j  =  /3  is 

tanh(fl-   1  °^  the  kinetic  cnerg)-  of  tho  liquid  Inside  ij  =  o,  which  is 

iwpX-r-  sjnh  a  cosh  a. 

Hence  the  mass  of  tho  cylinder  17-0  must  bo  increased  by 

;     ,  ■-_      times  the  mass  of  an  equal  volume  of  liquid  Jo  give 

the  ellecUvo  inertia  for  motion  in  the  direction  of  the  major  axis, 
tho  spaeo   between  the  cylinder  tj-o  and  a  fixed  cylinder  71  =  i 
teing  filled  with  lii|uid. 
Similarly  for  motion  parallel  to  the  minor  axis, 

j.^Vc  cosh  a^'"|''g-''>  cost, 

sinh  (6-0) 
[Qunrterhj  Journnl  of  MalhcmalUs,  vol.  \vi.). 
,  _  Ex.  3.   When    tho   moving    and    fixed   cylinders   aro    any   iwo 
circular  cylinders,  not  co-oxiul,  the  limiting  points  aro  taken  as  tho 
foci  of  rcrcrenco  ;  and,  supposing  2c  the  distance  between  them,  and 
i,  7)  the  dipolar  system  of  coordinates,  we  have 
jj.^^  _Mnh_5_    ^  sin  { 

cosh  jj  -  cos  { '  cosli  J)  -  cos  4  ' 

anathcD  ^.liog  <-"-^';--v-. 

'2.  (x-c)-+ij^ 

«-tau-'-I'--tan-l-'^: 

a - C  XtC 

60  f'^t  {=•  constant ifi  tho  equation  of  a  circle  passing  through  the 
two  limiting  points  and  7)-couitaut  is  tho  equation  of  an  ortho- 
gonal circle.  - 

If  i)  =  a  bo  tlie  moving  cylinder,  moving  in  tho  direction  of  tho 
axis  of  a!  (the  lino  of  centres)  with  velocity  V,  and  if  ij-/3  be  the 
fixed  cylinder,  we  must  make 

,         ir         sinh  a        ,~       .     . 

w If  -^,  -^^  +  wustant,) 

cosh  a  -  c  )3  J 

when  j)-o  ;  i-O  \\heu^-;3  ;  and  L  t  j,LJr_0  in  tho  intervening 

space.' 

->  For  various  r-prcssionn  for  (&,  consult  the  articles  bj  Ur  W.  M,  Iltcka  (a  the 
Huarttrlu  Journal  of  ilathcmnua.  vol.  xyli^ 


Xow,  e-Tpanding, 


sinh 


and  therefore 


and 


rosh  o  -  cos  {  ^j  * 

.,,r  "V^"  .  Binh«(B-fl) 

»-2Yc-S<r'"^.°^|'."'''-g'sinn4. 
Binh  n{a-$)  * 


Similarly  for  a  velocity  V  of  the  cylinder  Tj-'a  perpendicular  to  tbo 
line  of  centres,  the  cylinder  77  —  3  being  fixed, 


^-2\c'^c-'"^ 


sinh  7i(„-B)   ., 


sinh  )i(o-  3J 


sin  ?!{, 


*-2Vc2c-"«'="'I"'<''-^>cos«{.. 
■^        Binh7i(a-/3)  ' 

Next  suppose  a  rigid  cylindrical  surface  to  be  rotating  oboot  th» 
axis  of  z  with  angular  velocity  u  ;  we  must  have  — !!^  =  velodty  of 
boundaiy  normal  to  itself 


da 


(!x 


-"2/;r. 


di' 


and  therefore  Ji=  j  u{x'  +  y")  +  constant,  at  all  points  of  tho  moving 
boundary,  aud  i(/  =  constant,  at  all  points  of  a  fixed -cyliudricai 
boundary. 

Ex.  4.  Take  the  two  elliptic  cylinders  of  Ex.  2,  and  suppose  t).» 
cylinder  7)  =  a  to  bo  rotating  with  angular  velocity  »,  and  tho 
cylinder  7)  =  j8  to  be  fixed  ;  since 

x^  +  'j-  =  lc-  (cosh  2?)  + cos  2{), 


if  we  put 


then     (i)  when 


,     1     2  sinh  2(fl-ij)        „, 

ii  =  luc'  -^— — — — -  cos  2t, 

sinh  2(0 -a)  *' 

7j  =  a  ,  ij/  =  J  ojc-  cos  2f 

=  Jii)(a:-  +  >/-)  +  constant ; 

7,  =  0,<t,=  O; 


(ii)  when 
(iii) 

and  thcreiore  \li  satisfies  tho  required  condition.* 

Then  <p 


d{=  +  c7?-°  ' 


,     »cosh  2(0- ji)   .    -„ 


siuh  2(0  -  a) 

and  from  Uie  value  of  the  kinetic  energy  of  the  intermediate  liquid 
the  instantaneous  value  of  the  effective  moment  of  inertia  can  he 
inferred. 

If  the  cylinder  7j  =  0  he  also  rotating  witn  angular  velocity  a, 
tho  cylinders  will  remain  confocal,  and  the  values  of  1// and  $  will  not 
change  ;  then 

^  „  J  ,,2  sinh  2(„ -a)  + sinh  2(fl-„) 

^     ^  siuh2(0-a)  * 

1     ocosh  (27)  -  a  -  0) 
=  ^wc- ^  -^  '  ' 


cosh  (0-a) 


cos  2f ; 


and 


^     ,     osinh  (271- 


■3) 


sin  2{  . 


cosli  (0  -  o) 
To  find  the  kinetic  energy  of  the  liquid,  sinco 

7)  =  a,  and  7)  =  0, 
^^  =  icuV  tanh  (0-a)6in'2{; 


therefore 
and  when 


sin  =2{(^J 

=  irpu-c*  tanh  (0  -  o)  ; 
and,  if  k  denote  the  effective  radius  of  gyration  of  the  liquid, 
T  =  iirp(i)-c-i-(sinh  0  cosh  0  -  sinh  o  cosh  o) ; 

therefore  i'- |c='  — ^ tanh  {0-a) 

siuh  0  cosh  0  -  sinh  a  Cosh  a 

*     (nai-i6,)(a,4,-ofc)' 
whers  Oj-,  Jj  aro  the  semi-axes  of  the  ellipse  tj  — 0,  and  a,  Sof  the 
ellipse  7)  -  a. 

Ex.  5.  Suppose  a  sectoi,  bounded  by  r  =  rtand  fl=±a,  rotating, 
about  the  axis  with  angulj  velocity  a  ;  we  must  put 
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^     '        COS  2o      t,=0      Sn  +  'V  a  J  '  2o 

•whiih  satisfies  tho  comlitions  v-+  =  0,  and  vj-- J  ««- when  e-±o; 
iu  order  that.iJ/  =  J»r'  when  r  —  a,  we  must  have 


[^A,,+i=°s(2''  +  i)H-4-«' 


/       COS  29 \ 


1 


and  therefore,  by  Fourier's  theorem, 

jB+l"""^       '         i(2H  +  l)»-4o     (2)i  +  r)ir     <2n  +  l)T  +  4o  r 

When  all  the  cylinders  present  rotate,  as  if  rigidly  connected, 
"SjMl  the  axis  of  :  with  angular  velocity  w  at  any  instant,  then 
if-iii>(r'  +  y')  +  constant  round  the  boundary  of  every  cylinder; 
and  if  wo  put  x~  +  - iwf'i^  +  J^).  then  x  is  the  stream  function  of 
the  relative  motion,  relative  to  the  cylinders,  and  satisfies  the  con- 
ditions — ^  +  _4-  _2»  at  every  point  of  the  liiuid,  and  x-cou- 
d2r     d\j^  '~"~  "~ — 

atant  round  the  boundaries. 

Since  x  iuvolves  u  as  a  factor,  which  is  a  function  of  (  only,  it 

follows  that  -^  -  constant  is  t1ie  equation  of  a  strcaiii  line  of  the  rcl.i- 

u 
live  motion,  and  any  alteration  in  a  docs  not  affect  Uie  ehapo  of  the 
relatiwo  stream  lines,  tho  liquid  being  frictionlrss,  and  the  motiou 
generated  from  rest, 
'   ^£x.  &..  Put. 


X-  -a 


then 


and  the  relative  stream  lines  are  similar  ellipses. 
Then  ^_X  +  -1- «(z:  +  t/») 


and  therefore 


.  U--0- 


for  the  motiou  between  two  similar  elliptic  cylinders,  rotating  with 
angular  velocity  ». 

The  velocity  of  any  litjnid  particle  is  %r~-r„  of  what  it  would  bo 

if  rigidly  connected  to  the  cylinders  ;  hence  the  effective  radius  of 

gyration  of  the  liquid  is  -j-^yj  of  the  radius  of  gj-ration   of  tho 

homogenous  rigid  body  occupying  the  space. 
£x.  7.  Put 

then  v'x"  -2a,  and  x"",  when 

V2(i^-r)  +  i-  +  !/'-n=-0, 

which  may  therefore  be  taken  is  boundaries  of  the  liquid.     This 
problem  is  due  to  llr  Ferrers. 
Again  put 


x-i 


{2jr(i-!/)-a»}    \2,/xiy)-b-}; 


then  v'x""  -2iii,  and  tiie  hyperbolas 

If^z    y)-a'-0,2ij{x  +  ii)-l--0 
may  be  taken  as  boundaries,  but  these  hyperbolas  are  only  the 
pcevions  ones  turned  through  a  quarter  of  a  right  angle. 

Ex.  8.  AVhen  the  bquiH  fills  a  rectangular  cylinder  bounded  by' 
z-±(i,  and  y—±b  the  conditions 

-  -,  -0  whon  x-±ff. 


and 


r-     -i*-0  when  J/- ±J, 


are  satisfied  by  putting 


du 


<Px 


kcM 


tan 


df    (Px        *•»  . 

_--i_  -—tan 
ax    djc        « 


ten   K- 


where 


K      a 

{Quarlerli/  Journal  o/  3fi{tluinallcs,  vol.  xvJ 

,=.        cosh (21  +  1)'?  cos  (2i:H)^ 

Infact,if  +  -«'^a'2(-l/-  "'"  ^ 

^       (  =  0 


■''■> 


D' 


(2c':  D'cosh  (2t  +  l) 
C03h(2.  +  l)'|  cos  (2/ +  !)-*[ 


(2i  +  l)'cosh  (2iH  1) 


2I> 


then 


^^)^^i;-= 


d^ 

(2)  +-i«(t=-y«)        wtcnr-in, 
X3)  il'-JaiCa'-r)        whcni/-±6; 
and  therefore  ifi  satisfies  tho  required  conditions,  and  is  thcrefog 
tho  value  of  i^  required. 

£x.  9.  Consider  liquid  filling  the  interior  of  a  cylinder,  whose 
cross  section  is  an  equilateral  triangle  of  altitude  h,  and  let  a,  $,jf 
denote  tlio  perpendicular  dittanecs  of  a  point  in  tlic  interior  fix>m' 
the  sides.  ^'If  we  put 


then 


dry     ^x  n 

djT     dy' 


and  X  is  "le  stream  function  of  the  relative  motion,  supposing  tho 
cylinder  rotating  wilh  angular  velocity  a. 

Therefore  the  cubic  a37-conslanl  is  tlie  equation  of  the  path 
of  a  liquid  particle  relative  to  the  cylinder,  when  it  is  moved 
iu.any  manner  ;  and  also  fur  the  cvlindir  bounded  by  o;3y-=c,  and 
a3y-c,.' 

We  have  supposed  Uic  liqaid  motion  to  have  been  generated  from 
rest  by  the  motion  of  the  moving  cy'iudcrs,  bnt  we  might  also 
have  (supposed  tlio  liquid  to  havo  been  of  infinite  extent,  and 
streaming  past  the  cylinders  as  fixed  obstacles ;  in  that  case,  tlic 
stream  function  of  the  relative  motion  x  ~  'I'  +  ^'Ui  "'"1 X  satisfies  the' 
relations ' 

djr     dif-       • 

and  X- constant,  tho  equation  of  A  stream  line,  and  therefore  also 
of  a  boaudary  ;  also  at  infinity 

''X    0    ^. 
de       '  dij 

For  instance,  if  in  liquid,  moving  with  velocity     V  parallel  to 

the  axis  of  x,  tJie  fi-xed  circular  cylinder  r  —  a  bo  introduced,  then 

sin  e  +  Vy 


■  v. 


X--Y 


-•('-:') 


sin  9. 


If  the  elliptic  cylinder  t)  — a  be  introduced,  then,  since  ^— <», 


X  —  Ty  -  Vc  sinh  a 


sinli  7j  -cosh  t] 


ein  { 


siuh  a -cosh  a  ' 

—  Vc  sinh  7)  siu  {-  \'c  sinh  a  c  "'"'■''  sin  f 

—  Vc«°  sinh  (ti  -  a)  sin  ^ 

—  V(a  +  4)  sinli  (tj-o)  sin  {. 

If  the  axis  of  :  be  horizontal,  and  the  I'quid  supposed  of  infinite 
extent,  and  originally  at  rest,  then  a  circular  cylinJer  of  density  <r, ' 
projected  iu  any  manner  perpendicular  to  its  length,  will  des'-ribe  k 

parabola  with  vertical  accelcratiou   — ^  g. 

If,  however,  previously  to  projection,  a  vortex  exist  in  the  liquid) 
co-axial  with  the  cylinder  and  of  strength  m,  then  any  motion  of 
the  cylinder  will  not  alfect  tlie  circulation  of  the  liquid  round  th^ 
cylinder  duo  to  the  vortex,  and  iucquul'ties  of  pressure  round  tht 
cylinder  will  iirise  from  the  vortex  motion.  ^      " 

Lord  Kaylcigh  has  shown  (McssrnqrT  pf  Mutheniallcs,  vol.  tii!, 
that,  if  no  forces  act,  the  cylinder  will  desLiibo  a  circle  in  the  8.ima 
direction   as   the   circulation  of  tho  vortex  in  the  periodic  tim» 

T.  £jt-?,  where  the  circulation  of  the  vortex  is  2ir"'<u,  a  being  the 

ta       p 

radius  of  the  cylinder. 

If  the  axis  of  the  cylinder  be  horizontal,  and  the  inflnencf  of  the 
boundaries  of  the  liquid  neglected,  then  the  cylinder  Avill  describe 
a  trochoid,  and  for  a  particular  velocity  of  prijeclion  can  b"-  made 
to  describe  a  horizontal  straight  line  {Messcngrr  of  Mplhtmalics^ 
vol.  i.x.  p.  113). 

1  For  (he  nnalojry  between  the  moHon  of  a  liquid  In  a  cylinder  and  the  for«!ot» 
e'  an  elastic  bar,  polbtcd  out  b;  St  Venoatj  conauJt  Ttaomsoa  and  Talt'a  Kaiural 
.nUotOfh),  i  704. 
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On  tlu  Motion  of  a  Solid  thrnufh  a  LigutJ. 

If  wo  take  an  origin  0,  and  axes  Oj-,  Oy,  0:  fixcJ  in  the  boJy, 
then,  if  u,  r,  w,  p,  q,  r  denote  the  coiuiiouent  linear  and  angular 
velocities  of  the  Cody  at  any  in!.tant,  the  Telocity  function 

where  thi'ij>'8  and  x'»  are  functions  of  r,  y,  ;,  depending  only  upon 
the  slinjic  of  the  body. 

To  detcnniuo  \f_,  wc  may  siipposo  the  velocity  u  only  to  eicist, 
,and  thus  i^,  must  tatisfy  the  couditions — 
(i)    v=+,-0; 

(ii)     ,  '  — ?,  the  cosine  of  the  angle  between  the  normal  to 
an 

5he  surface  and  tho  axis  o/ j*,  at  the  surface  of  the  movinp;  body  ; 
(iii)   -^  -  0,  over  a  fixed  surface 

[similarly  for  \j,^  and  if.^. 

To  determine  xi>  wo  may  sHp|)Osc  the  velocity  p  ouly  to  exist,  aud 
Jind  then,  I,  m,  n  being  the  direction-cosines  of  tho  normal  to  tho 
jurface,  xi  satisfies  the  conditions 
(i)    V=Xi-0; 


111  -^4i  — 


(iii,i 


(In 


0  at  0  fixed  surface 


teimilarly  for  xj  and  xj- 

For  a  cavity  filled  with  lirjuid  in  tJie  intej'ior  of  a  moving  body, 
since  the  lic^uid  moves  as  if  solid  when  tlio  moving  body  has  a 
motion  of  translation  only,  therefore. 

'f'l--'.  'l'2-y  ,  'r'j--- 
The  only  cases  practically  solvtd  aro  tliose  where  the  bounding 
ourfaces  are  similar  or  coufocal  surfaces  of  tlie  second  degree. 

Ex.  1.   Consider  the  space  between  the  ellipsoid f-  ^  +  — —  1 

and  a  similar  and  similarly  situated  ellipsoid  rigidly  cosnected  with 

It ;  then  obviously  xi  — -pr— ,'/->  ^^s  for  plane  motion;  and  tlierefore 
o^+c- 


(P-HX-,  i-y  +  vz+p  y,;-—  yz-rg-^ ,  zx  +  r  ^—r-.  xif. 


b'  +  c' 


The  liijuid  filling  this  space  will  behave  tlicrefore  like  a  body  of 

fiiual  mass,  and  of  principal  radii  of  gyration  — ^  .  — ^^  .  — T 

of  the  radii  of  gyration  jf  the  liquid  were  solidified. 
Ejt.  2.  Consider  the  liquid  filling  the  space  between  the  ellipsoids 


and 


ap       l;^  ~ 

a-      4-  c^ 

~2         „5  -2 

— +  -  H  — -1  . 


0) 

(2), 


the  ellipsoids  b'  ing  confocal,  such  Oiai, 


>'here 
and 


r=-    t,-  +  \)b-4-K\{c-  +  \), 


<i'  +  \''i'-' 


--1 


(3). 


Consequently,  wueu  A  -  0,  ^e  must  have 

,     ,  .M-X(B,  +  C„)-1, 

and  when  X-Aj  , 

M-^■^Bl  +  Cl)-0, 
where  A„  B,,  C„  arc  the  values  of  A,  B,  0,  when  A-0,  and  A„ 
Bj,  C,  when  A -A,  » 

Hcneo 

B,-tC, 


and 

Similarly 


. ^  +  B.  +  c. 

■^         Bo  +  C„-B,-U, 

^'      c„  +  a„-c,-a/' 


+.--V- 


A,  +  Bi  +  0     . 


A,  +  B„-A,-Bi 

If  the  inner  ellipsoid  had  been  fixed  and  the  outer  moved,  wj 
should  have  had 

*'     B<,-tC„-  B,-C,   • 
A,  +  B  +  Co 

A„  +  B,  +  C     . 

"^'~a„+b„-a,-V 

Next  suppose  the  outer  ellipsoid  fixed,  and  tho  inner  to  have  the 
angular  velocity^  ;  then  Xi  cau  lie  made  to  satisfy  the  required  con-.' 
ditions  by  putting 

Xi-MyiHN,B-C)yi, 
where  M  and  N  arc  constants. 

For  then  V-Xi-f.  fnd 

-N(A  +  B  +  C)(4-^-4-)];.,.-. 
which  when  A-0  must 


}>z       pi/ ^     (  \       \\ 

Ai  must— 0. 
I  and  N  must  be  dotcnnined  from  the  cq 

j  M  +  K  B.  -  C)  I  (  ,)v  ^  ;l  )  -  N(A,H  Bo  -^  tv(-i  -  -J  ) 


aud  when  A  — A,  must— 0. 

llicrcforo  JI  and  N  must  be  dotcnnined  from  the  equations 


io  that  a'-\  A,  b'  +  \,  (r  +  A  are  the  squares  of  tlie  seuii-ajus  of  tho.i 
confocal  ellipsoid  passing  through  xijz.     Then  I 

A-l-B-l-C'-  -i; 

ileo,  if  2>  be  the  length  of  the  per])endicular  from  tho  ceutre  on 
Ihe  tingiut  plant  to  tfl), 

p-     («-  +  a;F  -f  {b-  +  A));i'  -I-  (c=  -I-  A))!", 


«nd  therefore 


rfA      „        rl\ 

— 2p---j~ 

dp  an 


Suppnso  the  ellipsoid  (1)  moving  with  velocity  u,  and  tlie 
ellipsoid  (2  fixed,  then  i/(,  can  be  made  to  satisfy  tho  required  con- 
ditions by  putting 

ii  ~  M?  ^  XAj  ^ 
'whuie  31  ,i»d  N  an  const-ints. 

Fo'  v-a^i-o. 


find 


dii         d,i  Uii         (In, 


"^llNT^Xl. 


2/i.f 


(«=  +  A)l' 

^(.M+.\A-o>-y 


1       1 
"  r''  IP  • 
and 

j  M  +  N(B,  -  C.^  I  (l.^  ^y  -  N,.i,4  B,H  f,,(i,-l)  =  0. 

Similarly  >,j  end  xj  ^'"d  l'"  detfrmiued,  and  also  xi.  X:-  "'"'  Xa 
when  the  iniiiT  cUii'.oil  is  Cxi  I  and  the  outer  moved  with  given 
angular  vclocitii.s 

\Vhcn  the  outer  cUip.  old  is  ind"Cniti.ly  great,  then  A,,  B,,  C,  arc 
zero,  a.s  also  is  Jl.     Ihen 

1        1 


X,-K;B-:C)y:. 


and 

To  find  tlie  effective  incvtii  of  the  inner  ellipsoid,  when  the  outer 
ellipsoid  is  fi.xed,  and  fir.t  for  motion  lurallel  to  tlie  axis  of  x  ;' 

whenA-A„ '!''-- 0:   but  when  A-0,    ',    — /,  and  the  il,  for  the 
'    dii  I'll  ^' 

\         H    4  f 

liquid  iu  the  intersp.icu  is  -  ,,—'',,-  'iy~'r    "^  ""•'  '^i  ^'^^ *'"  I'q"'"! 
filling  tho  inner  ellipsoid  :   and  hence,  shico  tho   kinetic   energy 


=  Ip/ipT'dS,  it  follows  that  the  kinetic  enci'gy  of  the  liquid  iu 

the  interspace  is     -'  °    -  '       '    -  of  the  liquid  filling  the  interior 
l'o  +  C(,  —  B,  -  C, 

ellipsoid  for  motion  parallel  to  tho'  axis  of  x,  and  thereforo  tho 

clfectivc  inertia  parallel  to  the  axis  of  a;  is 
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i^rpabc 


■B„  +  Co-Bi-C'  • 
with  siinilor  expressions  for  tUo  cffoctivo  inertia  paraliel  to  the  axps 
of !/  and  :. 

If  the  outer  ellipsoid  be  indefinitely  large,  then  the  effective 
inertia  of  tho  linuiJ  pRralJel  to  the  axis  of  x  (since  Aj-  Bi-C,-0) 

ivbich,  io  the  case  of  the  sphere,  is  halt  tho  effective  inertia  of  tho 
liqniJ  inside  tlio  sphere,  since  in  the  sphere  A^  —  \\  —  Vn. 

for  a  rotation  about  tho  axis  of  x  of  tho  inner  ellipsoid,  it  follows 
in  tho  same  way  that  tho  effective  inertia  of  the  liquid  in  the  inter- 
space is  to  the  cflcctive  inertia  of  tho  liquid  fjlling  tho  inner  ellip- 
soid in  the  ratio  of  tho  x'e  of  the  two  motions,  which,  supposing 
the  outer  ellipsoid  indefinitely  large, 


(^t^>v 


(^4h 


•Co) 


C„)-  (Ao  +  Bo  +  Co)l 


ii-i)  " 


(Do-C„)(t'  +  c>) . 

"(Uo-CoXi'  +  c^j  +  lAo  +  bo  +  CoXt^-cH)  ' 

»nd  therefore  the  elfoctivo  moment  of  inertia  of  tho  liquid  about  the 
axis  of  X 

"  ^^    '^     ( Bo  -  CoX*'  +  «=)  +  ( A,  +  Bo  +  CoX*"  -  <^)  ' 
with  similar  expressions  for  tho  effective  moment  of  inertia  about 
the  other  axes. 

Ex.  3.  In  tho  case  of  two  spheres  and  the  li([uid  between,  the 
\'3  ore  cU  zero,  and,  if  the  spheres  bo  instantaneously  concentric, 


-^1-; 


2  +  , 


"1-^ J 

2(x»  +  !/'-t-r')l  i 


eupposiiig  a  tho  radius  of  the  moving,  and  Uj  that  of  the  fixed 
sphere. 

This  is  a  particular  case  of  the  coufocal  ellipsoids,  when  a-h—e. 
For  then 


and 
Therefore 


2{Ao-A,) 
)«  .J^(«=  +  x)5 


2^ 

■3r»' 


vr 


.  When  tho  spheres  are  not  concentric,  expressions  for  the  effective 
ibortins  have  been  obtained  by  the  method  of  images  )iv  Mr  W.  M. 
Ilicks  {Philosophical  Ti-ansaclions,  1880). 
Hie  imago  of  a  source  at  P  of  strength  />  outside  a  sjihero  is  a 

source  inside  tho  sphere  of  strength  ^^  at  a  distance  y-p  from 

the  centre,  «  being  the   radius  of  the  sphere,   and  a  line  sink 

reaching  from  the  image  to  the  centre  of  lino  strength  -  -t  ;   this 

combination  will  bo  found  to  produce  no  flow  across  the  surface 
of  tho  sphere. 
Again  for  a  source  P  of  strength  /i  insido  tho  sphere,  the  images 

will  bo  a  sourco  of  strength   ^^  at  the  inverse  point  of  P,  that  is, 

at  a  distance   gp    from  tho  centre,  and  a  lino  sink  -  —  thence  to 

infinity. 

In  Older  that  thera  should  bo  no  flow  across  thespherical  boundary, 
another  sink  of  equal  strength  must  exist  inside  Uie  sphere,  nnd  tho 
Infinite  parts  of  the  line  sinks  wiU  then  cancel. 

The  determination  of  the  i(i's  andx's  is  a  kiiiematfeal  problem,  as 
yet  solved  only  for  the  cases  we  have  mentioned,  and  the  discovery 
of  the  solution  of  fresh  problems  is  at  present  engaging  the  attention 
of  mathematicians. 

But  supposing  them  determined  for  the  motion  of  a  body  through 
liquiil,  then  T,  tho  kinetic  energy  of  the  body.^and  tho  liquid,  will 
be  a  quadratic  function  of  u,  r,  tr,  p,  q,  r ;  bo  that  wo  may  put 

2T  -  f,,!!'  +  e„vf  +  fjjw'  +  Ci^y'  +  c„q'  +  e^ 
+  2e„vu!+  ....    +2c^r+   ....    +2<;„«p+  .... 
^  all  twcnty-ono  tcruu  ;  and,  in  order  to  Uotcrmino  the c's  we  mny 


suppose  all  tho  velocities  except  one  or  two  to  Tanisb,  and  Iher  we 
see  that 

eu-a  +  p/fyidS,.  .  .  . 
where  JI  is  tho  mass  of  the  body, 

Cu-'^  +  pf/xii''!f-i'i2)d9,  .... 

where  A  is  the  moment  of  inertia  of  the  bo<ly  about  the  axis  of  z; 
these  are  obtained  by  supposing  all  to  vanish  except  u  or  p. 
If  we  suppose  all  to  vanish  except  v  and  w,  we  find 


and 


2T  -  p/T'P  '^dS  +  M(p'  +  «!») 


-Cb«^+  Cja«>»  +  pme//  (  +,-B.  +  <,, 


'!{< 


rf*j 


'dn 


'dn  . 


Ids, 


'dn 


Similarly  the  other  coeSicienta  may  be  determined  (Eirchhoff, 
Vorleaungcn  titer  ifathcmatische  Fhysik,  p^  240). 

In  particular  cases  of  symmotrj',  the  coemcients  of  the  products  of 
«,  t",  w,  p,  q,  r  can  be  made  to  vanish  by  a  proper  choice  of  axes ;  and 
in  the  case  of  the  ellipsoid,  the  only  case  for  which  the  coefficients 
have  as  jet  been  determined, 

c^,-^  + impale -^ 

(Bo-'c.)(y-c')' 


\ 


'""'^  +  ^'*''^*'(B.-Co)(6*-ff»)  +  (A,-HB.  +  C,)(6>-c»)  • 

while  c,,  ,  .  .  .  vanish,  the  origin  0  being  at  the  centre  of  the 
ellipsoid,  and  the  axes  of  the  ellipsoid  its  principal  axes. 

In  the  case  of  a  sphere  of  mean  density  <r,  projected  in  infinite 
liquid  of  density  p,  and  subject  to  gravity,  the  sphe'e  will  describe 

a  parabola,  with  vertical  acceleration  - 


<'  +  hp 

Having  expressed  T  nowas  a  quadratic  function  of  u,  v,  w,  p,  q,  ft 
the  coefficients  being  functions  of  the  shape  but  independent  of 
the  position  and  orientation  of  the  bodv,  the  Hamiltonian  eijuationB 
of  motion  lead  to  the  equations 


d_/rfT\ 
dt\du)  ~ 


rfT   ,     <iT     _ 


d_/dT\  _    ::_^.     _ 
dt\dp)      ^  dq  """'dr 


dv 
dT 


■  10 


'dw 

dT 
dv 


dio 


For  if  P  denote  tho  resultant  linear  impulse  ia  the  direction^ 
fixed  in  space,  whoso  direction-cosines  are  /,  m,  n,  then 

p     /fr  ,     dT   ,     dT  . 
P-tj-  +»ij-  +  n-r^  ; 
du        dv         du> 

and,  diflerentiating  with  respect  to  tho  time,  since 

<^Lm,-«j,   ^^.np-rl,  ^^-Iq-rr^. 


dt 


dt 


d?      J  {  dfdT:\        dT^^dTj 
rfT"     \jt[d^)"'3i*^d:i\ 

i 


dT 
du 

.       ,  d/dT\        dT  ^    dTl 


d^/dT\  _     dT 
dt\dvj      ^dw 

,^ 
du 

-/X  +  mY  +  nZ, 

for  all  values  of  /,  m,  n. 

Again,  taking  a  fixed  origin,  and  supposing  0  the  impulsitj 
ooupie  about  a  straight  line  through  trie  origin   fixtd  in 
whoso  direction-cosines  are  /,  m,  n  ; 

„  ,fdT   ,  dT   <n"\ 


i 


dT 
du 


dT\ 

'dHj 


+  n 


/dT 
\dq 
/dT-   dT   dT\ 

[d7*'Tv-^di)- 


where  x.  y,  z  are  the  coordirjftes  of  tho  centre  of  the  DOdy. 
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Differentiating  with  respect  to  the  time,  and  eupposing  after- 
wards that  the  centre  of  the  body  and  the  fixed  origin  are  coinci- 
dent, than,  since  3?- ji,     jT-1'.     j7-'^>   but  x-0,  y-0,  s-0, 

dJ-^  i  di[dp)-%  +  iTr-*°dv  +"5^  I 

^     I  d/dT\      dT,   dT      dT,      Tj 

+  "*  1  MJ--Pd-r+'-d^-''d^+«^  1 

5  d/dTN      dT      dT      dT       dT) 

+"lMd;j-«d;;+-^d^-^dii+"d?l 

-Ih  +  mU  +  nif , 
for  all  values  of  I,  in,  n. 

If  no  external  forces  act,  then  tbrco  integrals  of  thfi  equations  of 
motion  are 

(1)  T- constant; 

»(S)"-(S)"*(£)'-*"^ 

dT  dT    dT  dT    dT  ^^^^,^^^1^^^^^ . 
du  dp      dv  dq     dw  dr 

i-npressing  the  fact  that  the  energy  is  constant,  and  also  the  force 
and  couple  constituents  of  the  resultant  impulse. 
For  a  body'like  an  ellipsoid,  using  single  suffixes, 

T  =  J  (cj«'  +  Cjti^  +  Cjw"  +  Cjp'  +  Cj?"  +  c^i")  ; 
and  the  integration  of  the  equations  of  motion  under  no  forces  leads 
to  hyperelliptic   and   double   6  functions  (Weber,   MathcmaUsche 
Annalcn,  vol.  xiv. ). 
The  equations  of  motion  become 

Ci4^  -  CjOT  +  CjfPJ  -  0 (1), 

di 

c,^ -c^wp  +  c^ur'^i) (2), 

dt 

e,^-CiUj  +  Cjt>p=-0 (3); 

at 

<'4-£-{':i-eii)qr-{c,-C3)vio  =  0     .     .     (4), 

«i)^-(Cij-O'y-(«j-<'i)'™  =  0    •     •     (5)> 

«8^-(':j-C5)w-(Ci-<:j)«i!  =  0     .     .     (6). 

Multiplying  the  equations  by  u,  v,  w,  p,  g,  r,  and  adding, 
dil  dv  dvj  dp  dq  dr     « 

or    i  (ciM«  +  c^v^  +  Cjw'  +  cj)'  +  Cjj^  +  Cj!-2)  =  T,  a  constant  .    .     (7). 

Multiply  (1)  by  cje,  (2)  by  c^t),  and  (3)  by  c^w,  and  add  ;  then 

.    da         .  dv        „  dw     . 

'''"d^+'>"d7+'>dJ-''' 
and  <;i=««  +  CjV  +  c/u;-  =  F» (8), 

F  being  a  constant,  the  resultant  linear  impulse  of  the  motion. 

Again,  multiplying  the  equations  (1  to  6)  bj-  c^p,  c^q,  c^r,  q«, 
c^v,  c^w,  adding  and  iutegratiag, 

CiC^up  +  cx^vj  +  cffV;y=G,  a  constant      ,     .     .     (9). 

Equations  (4),  (5),  (6)  show  that  the  body  is  acted  upon  by  com- 
ponent couples  about  the  principal  axes  {c.^—c.j)vw,  {c^  —  Ci)uu, 
(c,  -Cj)!(ti,  the  principal  moments  of  inertia  being  supposed  to  be 

^4»   *^5'    ^6' 

If  the  body  be  of  revolution,  Ci— (Jj  and  ^4  =  1:5,  the  motion  can  be 
expressed  by  elliptic  functions.  For  equation  (6)  shows  that  r  is 
constant,  aud  equation  (3)  becomes 

«/(^)  =';i'("?-i7')'-cr  {{u"-  +  i-'){2>Uq^)-(np-i-vgY\ 

-  ^(F«  -  .3'<{2T  -  L'  _  ,„,,  .  £.(,, .  ^)„,)  .  (£z^.  .(10), 

a  biquadratic  function  of  tr,  and  therefore  w  is  an  elliptic  function 
of  t,  the  time. 

Put  M=s  cos/,  «-  -  jsin/;  then  from  (1)  and  (2) 

Cj*' j7=«,(ur-  7tt))  =  c,rs'  -  c^(tip  +  rq)jo 

or  K^r-''  '^''tllio  ■ 

dt  <;,    u^  +  v'       ' 

a  rational  function  o!  w  ;  and  therefore  /  is  expressed  in  terms  of 
the  time  by  elliptic,  integrals  of  the  third  Vind. 
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Again,  putp-ir  cos  j  ,  }-  -  cr  sin  g ;  then  from  (4)  and  (6) 

«4<^^  -  CiiPS  -n)  =  («4  -  '^t)"^!-  +  (C]  -  c^{up  +  tg)w  J 

dt     \       cj  c^      p'  +  8>     • 

a  rational  function  of  w  ;  and  therefore  a  is '  expressed  in  torms  of 
the  time  by  elliptic  integrals  of  the  third  kind. 

In  a  state  of  steady  motion,  w  ia  constant,  and  -^  =  ^  ;  also 

dl      al 
up  +  vq'-sa;  and  therefore 


.'^    5.4.?!_~_S 


and  we  must  therefore  have 

for  the  roots  of  this  quadratic  in  s  :  o-  to  be  real. 

If  we  employ  the  Lagrangian  coordinates  x,  y,  z,  B,  <p,  1^,  and 
take  OZ  in  the  direction  of  the  resultant  linear  impulse  F,  then 


Fig.  10. 

(fig.  10)  the  eye  being  supposed  at  0  the  centre  of  the  spliere, 
C[M  =  component  momentum  in  direction  OA  =  -  F  sin  9  cos  0  , 
c,D-  ,,  „  OB  =  F  sine  sin0 , 

C3W=  ,,  „  OC  =  F  cos  9  ; 

and  therefore  equation  (10)  gives  cos  6  as  an  elliptic  function  of  /. 
Since 

p  =  sin  <p9  -  sin  B  cos  0it, 
5  =  cos  0d  +  sin  B  sin  ipiji, 
equation  (9)  becomes 

C4  sin 'flii- +  (•,)■  cos  fl-G (11); 

dJi    G  -  CgT  cos  tf 

or  — ^  = ' 

dt     I  C4  sin  '8 

1   G  -  CfT        1  1   G  +  Cer        1        . 


2       Cf      1  -  cos  9     2       C4      1  +  cos  9 

and  therefore  i|/  will  consist  of  ellijitic  integrals  of  the  third  kind. 
Equations  (4),  (5),  (6)  show  that  the  body  is  acted  upon  at  cverj 
instant  by  a  couple  whose  axis  is  OE,  of  magnitude 

=  ia(c,-C3)!«=tane, 

Cj  being  supposed  to  be  the  equatorial  moment  of  inertia  of  the 
body. 

If  OT  be  the  direction  of  motion  of  0,  then  OT  lies  in  the  plane 
ZOC,  tind 

tanCOT  =  -^  tan9. 

We  may  determine  the  steady  motion  from  elementary  reasoning; 
for  if  OG  bo  the  axis  of  the  resultiiit  angular  momentum  (also  lying 
in  the  plane  ZOC)  making  a^  angle  $  with  OC,  and  if /ibe  the  con- 
stant value  of  i((,  then 

G/i  sin  (9  -  /3)  =  impressed  couple 

=  il(c,-C3)w'tan9. 

But  0  cos  $-=Cer,  G  sin  /3=  -  e^p  ; 

and  p=  -11  sin  8; 

therefore  tan^=^sin«; 

and  if  7  be  the  angle  made  by  the  axis  of  instiint»neou3  rotafioa 

with  OC.'tan  7--^  sin  9. 
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Therefore 


BJa  (9-fl) 


OMm(9-5)-W     cose 

-C|,r^(ain  fl  -  cos  9  tan  $) 
—  c^r/i  ain  9  -  c<m'  sin  9  cos  6 


-  Cjyia"  tan  9  • 


w> 


and,  dropping  the  factor  sin  9, 

e«0O3  e^'-c^r^  +  ^Ci-e,)  J^-°' 

a  quadratic  equation  in  /i,  the  condition  for  steady  motion. 

Tlio  least  adraiasiblo  value  of  r  in  order  that  the  roota  should  bo 
real  is  given  by 

or  T'-i^Hc^-c^^,^. 

In  an  oblate  solid  of  revolution  Ci-  Cj  is  negative,  and  the  roots 
of  the  quadratic  in  /i.  are  always  real  for  all  values  of  r.  In  a  prolate 
solid  c,  -  f  J  13  positive,  and  a  certain  spin  r  is  required  to  keep  the 
motion  stable. 

An  interesting  application  is  to  determine  the  proper  amount  of 
rifling  of  a  gun.     The  following  table  has  been  calculated,  from  the 
formula!  given  below,  by  Captain  J.  P.  Cundill,  R.A.,  and  the  re- 
sults appear  to  agree  very  fairty  with  what  is  observed  in  practice. 
TabU  calculated  fvr  Staiilily  of  notation  of  Projeciihs. 


s,       1 

MlDlmum  twist  at  moizlo  of  gun  retinlslto  to  give  ttabUlty 

C   Wl  Q 

Value  ot 

of  rotational  turn  In  n  calibres. 

Cast^lrOD  com* 

Palllser  shell 

SoUd  steel 

Solltl  lead  antl 
tin  bttllcia  of 

^1 

a-y. 

CaTity  =  yi,th9 
Tol.  of  shell. 

TOl.  of  shell 
Density 

=8-000.    ' 

l)allet. 
■  Density  ■■ 

similar  composi- 
tion to  M.-U. 

g  .3 

Density  of  Iron 

■     =8-000.-, 

ballets. 

fl 

■A . 

=7-207. 

Density =10  3. 

Value  of  n. 

Valuo  of  n. 

Valuo  ofn. 

Valuo  of  n. 

2  0 

•49418 

63-87 

7108 

72-21 

84-29 

2  1 

•52032 

69-84 

6659 

6766 

78-98 

2-2 

54431 

66-31 

62-67 

6367 

74-32 

2-3 

■56643 

6319 

6919 

6014 

70-20 

2-4 

■58679 

60^41 

6810 

67  00 

66-53 

2-5 

•60581 

4791 

5332 

5417 

63-24 

2-6 

•62315 

45-65 

60-81 

61  62 

60-26 

27 

•63938 

43-61 

48-53 

49  30 

67  65 

2-8 

•65454 

4174 

46-45 

47-19 

65-09 

2-9 

•66368 

40-02 

44-54 

4525 

5272 

30 

•68192 

38-45 

4279 

43  47 

6074 

.31 

•69434 

36  99 

41-16 

41  82 

48-82 

3-2 

•70598 

3564 

39-66 

40  30 

47-04 

3-3 

71693 

34  39 

38-27 

38^84 

45-38 

3-4 

•72724 

83  ^22 

36-97 

37-56 

43-84 

3-6 

•73697 

3213 

3575 

36-33 

42-40 

3  6 

•74615 

3M1 

34  62 

35-17 

41-05 

37 

■75483 

3015 

3355 

34-09 

39-79 

■8-8 

■76303 

2925 

3255 

33-07 

88-61 

39 

770S2 

28-40 

31-61 

32-11 

37-48 

4  0   77820 

27  60 

30-72 

31-21 

36-43 

Suppose  the  i-ifling  at  the  muzzle  makes  one  turn  in  n  calibres, 
and  2a  is  the  calibre  and  0  the  angle  of  the  rifling  ;  then 

i^^.I-.'^.i     /\Sl^C-c,)%\. 

It  W— weight  of  shot,  and  W- weight  of  air  displaced,  then 
e,-W  +  W'a,  Ca-W  +  W'v, 

where  fcj,  Ic  are  the  rai'ii  of  gyration  of  the  shot  about  an  equatorial 
diameter  and  the  axis,  and  k'-^  of  the  air  displaced,  supposed  rigidi- 
fied,  about  an  equatorial  axis;  and  then  a,  7,  a  will  be  certain  quan- 
tities depending  only  upon  the  external  "shape  of  the  projectile, 
supposing  the  surrounding  medium  frictionless  and  incom- 
pressible 

W 
■When,  aa  in  practice,  the  fraction  ■--  is  so  small  that  its  square 

mav  be  neglected, 

tan»3-;;^-4.|(<:,-^).^ 


W  +  W^ 


W'(a 


•  4 


(a-y) 


3L' 


*4 


l-^  wB 


n 


-4^n7-(«-7)-T.4'- 


W 


f 


rW 


h  higher  powers  of-r^p  which  are  ceglecttd. 

The  only  body  for  which  o,  y,  and  a  have  as  yet  been  determined 
is  the  ellipsoid;  and  in  the  case  of  a  prolate  spheroid  of  semi-uiea 
a  and  e, 

A               C 
""aT0''^"2A' 
., (C-k){<?-a-f 


I  (C-AKc»-o')-K2A  +  CXc'-Ha')  |  {,?-^a>) 


where 


A 


-/ 


(o'■^A)V•^^)' 
e  1  c+V((r'-a') 

/•°°  dK 

1  c-hV(c'-o')  2 

"(c»  -  a»)J  °^'  c  -  Vt<^  -  a')  ~  <<<;»- a')  '' 


and  therefore  2  A-f  C--r 


IVavt  Motion  in  Liptids. 

First  consider  plane  waves  propagated  in  the  direction  of  the  axi^ 
of  X  in  liquid  of  depth  h,  the  undisturbed  surface  being  takeu  09 
the  plane  of  xj/  and  the  axis  of  z  draw-n  vertically  upwards. 
-  The  equation  of  continuity,  supposing  a  velocity  function  <t>  td 
exist,  being 

d£'^d?-°' 
we  must  first  seek  a  solution  of  this  equation,  involving  a  periodic 

2ir              2irV 
termof  the  form  sin  (mr-n^),  where  m- —  ,  «  = ,  K  being 

the  wave  length  and  V  the  velocity  of  propagation  of  the  waves. 
If  we  put  <p=f[z)  sin  {mx-nt},  then 


0. 


dip 


the  solution  of  which,  under  the  condition  that  —-  =  0   when 

dz 

Z"  -h,  is 
and  therefore 


f[z)='A  cosh  m(,z  +  h), 


tf>=-A  cosh  m{z  +  h)  sin  [inx-nt). 

We  must  now  endeavour  to  make  the  free  surface  a  surface  of 
equal  pressure,  and  in  order  to  do  this  we  must  suppose  A  small 
enough  for  its  square  to  be  neglected  ;  and  therefore  the  square  of 
the  velocity  is  to  be  neglected  too. 

The  dynamical  equation  then  becomes 


— +  3^-^ 
P 

and  at  the  surface  where 


d<p 


dt 


H,  a  constant  ; 


■  0.  and  ^  may  be  pat  ■■ 


d^ 
'dz  ' 


therefore  g  ^+^=0,  when  z-0. 
dz     dl' 

Therefore  . 

Amg  sinh  mh  -  n'A  cosh  mh  = 

or  n' —  w  J  tanh  m A  , 


2- 


tanh  -—  • 


If  the  depth  h  be  very  great  compared  with  the  waye  lengti  A," 
then  neglecting  the  square  of  —  , 

2x' 

If  the  depth  h  be  very  small  compared  with  the  wave  length  a; 
then,  neglecting  the  square  of  —  , 

\'-0h. 

Next  consider  the  more  general  case  of  wave  motijn  propagaUd 
in  the  direction  of  the  axis  of  x  at  the  common  surface  s-0  of  two 
liquids,  the  lower  of  density  0  and  bonnded  below  bv  the  fixed 
plane  5  -  -  A,  and  the  upper  of  density  p  and  bo-anded  by  the  fixed 
plane  z-h',  and  suppose  U  and  U'  the  mean  velocities  of  currents 
in  the  liquids  making  ang  es  a  and  a'  with  the  axis  of  x  ;  suppose 
in  addition  there  is  a  surface  tension  T  at  the  common  surface  of 
*he  liquids. 
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DenotiDg  tho  velocity  functions  Iby  (p  and  </>' , 
0  -U  C03  a  .  x  +  U  Bin  a  .  y  + A  cosh  m{z  +  h)  cos  (tnx-nl) 
<j/  —  \J'  cos  o' .  x  +  XJ'  siu  o' .  !/  +  A'  cqsh  mi,z-  h')  cos  {mx-  nt)  • 
then  <ti  and  ^'  satisfy  the  ecjuations  of  continuity,  and  the  conditions 

that^_0  when  s-  -  A,  and  ^'-0  when  ,~-A'. 
dz  '  dz 

Supposing  the  cnuaaon  of  tho  moving  surface  of  separation  to  be 
z  -  6  siu  {mj:  -  ul),  then  the  direction  of  motion  of  each  liquid,  relative 
to  the  moving  surface  of  separation,  must  bo  a  tangent  to  tho  surface, 
and  therefore,  when  J  — 0, 

d<f)  d^' 

dz__      dz d: 

d(p  d(ti'     ,,     dx 

iix 
(or,  neghcting  A-  and  A'^, 

A  sinli  m/i  A'  siiih  mh' 

U  003  o     V       U   cos  a'  -  V 
dividing  out  by  the  common  factor  m  cos  [mx  -  uV),  and  thoroforo 

^-Ucosa.r  +  Usiua    y-r(Uco3a     V^6'"°^'"''''t  ''cosiOTi-Tift, 

Biuh  mh 


d£ 


-{>, 


W=- 


.jPp1_,U'»I    ; 


and  therefore      V^-£— .U'±./! 

p  +  p'       V    (  (p  +  p')= 

giving  the  velocities  of  propagation  of  waves  with  and  against  the 
wind. 

The  least  value  of  U"  is  less  than  '-£ — ^  times  the  least  value 

pp 
of  W-,  and  isthereforo 

2Vl?T/-±£-'Vtp-p') 
pp 
If  tho  wind  b«  blomng  with  a  velocity  greater  than  this  mini- 
mum value  of  U',  tho  surface  of  the  water  as  a  plane  level  surface 
becomes  unstable,  and  ripples  are  produced. 

AVith  C.  G.  S.  units,  J-9S1,  T-81,  p-1,  p' - -OOliT 59,  and 
then  tho  minimum  value  of  U'  is  about  664,  equivalent  to  about 
14'8  miles  an  hour.  This  velocity  is  of  course  much  greatei  than 
what  is  required  to  ruffle  the  surface  of  water  in  reality,  the  dis- 
crepancy being  due  to  tho  viscosity  of  the  air. 

In  the  caso  of  standing  waves  in  a  lirtular  tank,  cylindrical  CO- 
J  ordinates  r,  e,  z  being  used,  where 

x  —  r  cos  0,     y  —  i-  siu  e, 
the  equation  of  continuity  beconres 


<(>'  -  U'cos  a.  X  +  U'sm  o'.  'j  -  ( U'cos  a  -Vfl 

The  dynamical  equations  arc 
dip 


coshm(;-/i') 
sinh  mh' 


coslmx-nl). 


P  +  UP-  +  p-^+  i  PJ'-H, 

p'  +  9p'z  +  p''-^i-  4  PJ'-H', 
and  at  the  surface  of  separation,  where  :-0,  we  must  have 

p-p'-  -  T  ^  -  i!i=T6  sin  {mx-nt) 
dx' 

=  H  -  H'  -  p(p  -  p')b  sin  {mx  -  nl) 

-  p(U'  cos  o  -  V)  coth  mh  .  nh  sin  (hu;  -  nt) 

-  p'(V  cos  d  -  V)  coth  mh' .  nb  sin  (mx  -  nt) 

-i  p{U  cos  a-{X!  cosa- V)  coth  mh  .  mb  sin  {vix  -nt)]' 

-  i   pV-  sin  'a  -  4  p  (U  cos  a  -  'V)"m-b-  cos  '{mx  -  nt) 

-I- Jp'{U'  cos  a'  +  {V  cos  a'- V)  coth  mh' .  mb  sin  [mx-nt]}' 
+  4  p'\i'-  sin  =a' -h  J  p'(U'  cos  o'  -  V)-m-l-  cos  '{mx  -  jiO  ; 
and  neglecting  J^  and  equating  to  zero  the  coefficient  of  siu  {mx  -  nl), 
m2T  +  jr(p-p')-{U  cos  o-  V)(mU  cos  a.-n)p  coth  mh 
- (U'  cos  a  -  V)(h!U'  cos  o'  -  n)p'  coth  mh'-O, 

which,  since  -    =  V,  reduces  to 
m- 

m-'V  +  g{p  -  p)  -  m{V  cos  o- V)=p  coth  »ui 
-  m(\J'  cos  o'  -  V)-p'  coth  mh  -  0, 
o_ 

or,  since  in  —  —  . 
\  ' 

i^  T  =  ^  !  (U  cos  a- V)V  coth  Hl^%  (U'cosa  -  V)Vcothl^'' ! 

-a{p-p')-o 

If  U  =  0,  U'  =  0,  p'-O,  wc  find 

\,2jr       \p  J  \    ' 

as  at  first,  if  T-0. 

A  discussion  of  the  different  cases  that  can  arise  is  given  by 
Lord  Rayleighin  his  papers  on  the  "  Instability  of  Jets"  published 
in  tho  Proceedings  of  the  Royal  Society  and  ot  the  London  Malhe- 
malical  Society  ;  also  in  a  paper  by  Sir  \\'.  Thomson  in  the  Phil 
Mag.,  1871.  . 

In  the  last-mentioned  pajier  an  interesting  application  of  tho 
above  equations  is  made  to  determine  the  ripples  produced  by  wind 
blowing  over  the  surface  of  still  water. 

Put  U-0  .h-ca,  h'-K  ; 

then  /7.=T  +  ^(p-p')-);iVV-  <"fU'    VjV'-O. 

If  \Y  bo  the  velocity  of  propagation  of  waves  of  tlio  same  length 
with  no  wind,  then  ° 

m-T  +  g{p.  p')-".AV2(p  +  p')-0; 

or  W=  .  "    P-f'^    '"■^    ; 

m    p  +  p      p  +  p' 

the  minimum  value  of  which  for  different  values  of  »i  is  given  by 

W=-2V(!7T)^'''-''1\' 
P  +  p' 


and  then 
But 


{p-pl 


\"p  +  (U'-v;V-W\'p+<.) 


dr'      r 


dr      r- 


^      dr<t>      ^ 

de^'^d-j" 


If  the  liquid  be  of  depth  h,  we  must  put 

0-0,  cosh  k\z  +  h)  cos  2irnt, 
where  n  is  the  number  of  oscillations  per  second,  and  theu 


I 


iP(P,     1    rf0,      1 


dr'  '    r     dr  ^ 

If  we  put  ipi  —  i)/  cos  ml?,  tlicn 

<Pi)/  .   1 


^1 
de" 


■fiVi  =  0. 


dr' 


+ 


dj, 
dr^ 


(^-S>=o. 


Besscl's  differential  equation  ;  and  therefore 

i^-AJ„(ir), 
and  i)i  =  AJ„(iT)  cos  mB  cosh  k(z  +  h)  cos  2iriit  ; 

and  k  must  be  determined  from  the  condition  that 


At  the 


For  circular  waves,  m  =  0,  and  the  roots  of  J  j  lka)  =  0,  are 
^_     _      A-a-3-832,  7-016,  10-173,  13-323,  .... 

(Rayleigh,  Sound,  p.  274). 

When  the  tank  is  limited  by  the  radi.il  plane  6  =  0,  then  ibj; 

slowest  oscillation  corresponds  to  »i  -  i,  and  then 


dr 
free  surface 

=  0,  when 
j;.(ia)- 

d(f>    d'cj) 
^dz  *  df- 

r  =  a  : 
0. 

-0, 

gk  sinh 

kh  -  irn' 

cosh  kh = 

=  0 

„^  _  at  tanh  kJi. 

4ir-' 

T  ,,   ,      sin  kr 


and 

gives 

and  therefore 


na-a)-  yi( 


cos  ka  • 
kci, 
-1-4303 


sin  kn 
ka 


tv(N 


tan  i-ii 
ka 


(Rayleigh,  Soxtnd,  p.  279). 

When  the  tank  is  bounded  by  tho  radial  idancs  6-0,  6^  J  ir,  thf 
slowest  oscillation  corresponds  to  m  — |,  and  then 


cos  k 


,). 


ika 


I  (I   \         1     /sin  kr 

and  tho  equation  J  {ka)  —  0  leads  to 

inn  ka  —  -.„  .       . 
2iV-8 

For  tlie  discussion  of  tho  free  oseillations  of  an  ocean  of  uniform 
depth,  covering  a  central  nucleus,  under  the  .gravitation  of  the 
parts,  and  the  surface  tension  nt  this  free  surface,  consult  LamVs 
Motion  of  Fluids,  p.  196,  and  Lord  Rayleigh's  papers  in  the  Pro- 
cccdings  of  the  London  Mathematical  Society,^  \ 

The  propagation  of  jdano  waves  of  longitudinal  displacement  In 
air,  and  the  notes  produced  by  open  and  closed  pipes,  have  been  con- 
sidered under  the  heading  AcofSTics. 

When  the  air  is  limited  by  spt-cinl  surfaces,  the  problem  of  it* 
vibrations  is  worked  out  by  Lord  Rayleigh  in  tho  Proceedings  of  ift4 
London  Mathe^nalical  Society,  1872.  -i«i 

A  list  of  references  to  tho  memoirs  and  treatises  on  the  subjtict 
will,l-e  fv/uud  at  the  cud  of  Lamb's  Motion  of  Fluids.    (A.  G.  O.f 
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PATIT  IlL— HYDRAULICS. 


I.  THE  DATA  OF  HYDRAULICS. 

[ITniCs. — Except  where  other  units  are  given,  the  viniU  throughout 
this  article  are  feet,  pounds,  pounds  per  sq.  ft.,  feet  per  second.] 

1.  Properties  of  Fluids. — The  fluids  to  which  the  laws 
of  practical  hydraulics  relate  are  substances  the  parts  of 
which  possess  very  great  mobility,  or  which  offer  a  very 
small  resistance  to  distortion  independently  of  inertia. 
Under  the  general  heading  Hydromechanics  a  fluid  is 
defined  to  be  a  substance  which  yields  continually  to  the 
slightest  tangential  stress,  and  hence  in  a  fluid  at  rest  there 
can  bo  no  tangential  stress.  But,  farther,  in  fluids  such 
ta  water,  air,  steam,  ic,  to  which  the  present  diyision  of 
the  article,  relates,  the  tangential  stresses  that  are  called 
into  action  between  contiguous  portions  during  distortion  or 
change  of  figure  are  always  small  compared  with  the  weight, 
inertia,  pressure,  kc,  which  produce  the  visible  motions  it 
is  the  object  of  hydraulics  to  estimate.  On  the  other  band, 
while  a  fluid  passes  easily  from  one  form  to  another,  it 
opposes  considerable  resistance  to  change  of  volume. 

It  is  easily  deduced  from  the  absence  or  smalluess  of  the 
tangential  stress  that  contiguous  portions  of  fluid  act  on 
each  other  with  a  pressure  which  is  exactly  or  very  nearly 
normal  to  the  interface  which  separates  them.  The  stress 
must  bo  a  pressure,  not  a  tension,  or  the  parts  would 
separate.  Further,  at  any  point  in  a  fluid  the  pressure  in 
all  directions  must  be  the  same ;  or,  in  other  words,  the 
pressure  on  any  small  element  of  surface  is  independent  of 
the  orientation  of  the  surface. 

2.  Fluids  are  divided  into  liquids,  or  incompressible 
fluids,  and  gases,  or  compressible  fluids.  Very  great 
changes  of  pressure  change  the  volume  of  liquids  only  by 
a  small  amount,  and  if  the  pressure  on  them  is  reduced  to 
zero  they  do  not  sensibly  dilate.  In  gases  or  compressible 
fluids  the  volume  alters  sensibly  for  small  changes  of 
pressure,  and  if  the  pressure  is  indefinitely  diminished 
they  dilate  without  limit. 

In  ordinary  Hydraulics,  liquids  are  treated  as  absolutely 
incompressible.  In  dealing  with  gases  the  changes  of 
volume  which  accoijpany  changes  of  pressure  must  be  taken 
into  account. 

3.  Viscous  fluids  are  those  in  which  change  of  form 
under  a  continued  stress  proceeds  gradually  and  increases 
indefinitely.  A  very  viscous  fluid  opposes  great  resistance 
to  change  of  form  in  a  short  time,  and  yet  may  be  deformed 
considerably  by  a  small  stress  acting  for  a  long  period. 
A  block  of  pitch  is  more  easily  splintered  than  indented 
by  a  hammer,  but  under  the  action  of  the  mere  weight  of 
its  parts  acting  for  a  long  enough  time  it  flattens  out  and 
flows  like  a  liquid. 

All  actual  fluids  are  viscous.  They  oppose  n  resistance 
to  thft  relative  motion  of  their  parts.  This  resistance 
diminishes  with  the  velocity  of  the  relative  motion,  and 
becomes  zero  in  a  fluid  the  parts  of  which  are  relatively  at 
rest.  When  the  relative  motion  of  different  parts  of  a  fluid 
is  small,  the  visoosity'may  be  neglected  without  introduc- 
ing important  errors.  On  the  other  hand,  where  there  is 
considerable  relative  motion,  the  viscosity  may  be  expected 
to  have  an  influence  too  great  to  be  neglected. 

Measurcvuni  of  Viscosity.  CoefficitnX  of  Viscosity. — Suppose  the 
plane  oA,  fig.  11,  of  area  e»,to  ir.ivo  with  the  velocity  V  relatively  to 
the  surface  cd  and  parallel  to  it  Let  the  space  between  be  filled 
with  liquid.  The  layers  of  liquid  in  contact  with  ab  and  cd  adhere 
to  them.  The  intermediato  layers  all  offerinpj  an  equal  resistance 
to  shearing  or  distortion,  t  je  rectangle  of  fluid  aioL  will  take  the 
fonn  of  the  parallelograr  a'b'cd.  Further,  the  resistance  to  the 
motion  of  ab  may  be  ezprjssed  in  the  form 

R-»<.Y       (1), 

where  ■  is  a  coefficient  the  natnre  of  which  remains  to  be  deter- 


If  we  suppose  the  liquid  between  ab  and  td  divided  into  layers  as 
shown  in£g.  1?,  it  will  be  clear  that  the  stress  R  actSj  at  each  divid- 
ing face,  forwards  in 
the  .direction  of  mo- 
tion if  we  consider 
the  upper  layer, 
backwards  if  we  con- 
.'.iderthe  lower  layer. 
Now  suppose  the 
original  thickness  of 
the  layer  T  increased 
to  nT ;  if  the  bound- 
ing plane  in  its  new 
position  has  the  ve- 
locity nV,  the  shear- 
ing at  each  dividing 
face  will  bo  exactly 
the  same  as.  before, 
and  the  resistance 
must  therefore  be 
tho    s.im6.     Hence, 

K  =  «'<.,(nV)  .  .  (2). 

But  equations  '.(1) 
and  (2)  may  both 
bo  expressed  in  one 
equation  if  k  and  k' 
are  .replaced  by  a 
constant  varying  in- 


versely as  the  thickness  of  the  layer. 


Fig.  12. 
Putting  / 


°T' 


'»T 


p         ^  . 


or,  for  an  indefinitely  tliin  layer, 
R=/i»' 


(TV 
dt 


(3), 

The  coefficient  n  is  termed 


an  expression  first  proposed  by  Kavicr. 
the  coefliciont  of  viscosity. 

According  to  JIaxwcll,  the  value  of  ^  for  air  at  9°  Fahr.  in  pounds, 
when  tho  velocities  are  expr«ssed  in  feet  per  second,  is 

/x  =  0  000  000  025  C(461°  +  e) ; 
that  is,  the  coefficient  of  viscosity  is  proportional  to  the  abeolate 
temperature  and  independent  of  the  pressure. 

The  Value  of  n  for  water  at  77°  Fahr.  is,  according  to  Helmholtz 
and  Piotrowski, 

/I  =  0-000  00191', 

the  units  being  the  saino  as  before.     For  water  u  decreases  rapidly 
with  increase  of  temperature. 

4.  When  a  fluid  flows  in  a  very  regular  manner,  as-  for 
instance  when  it  flows '  in  a  capillary  tube,  the  velocities 
vary  gradually  at  any  moment  from  one  point  of  tho  fluid 
to  a  neighbouring  point.  The  layer  adjacent  to  the  sides 
of  the  tube  adheres  to  it  and  is  at  rest.  The  layers  more 
interior  than  this  slide  on  each  other.  But  tho  resistance 
developed  by  these  regular  movements  is  very  smalL  If 
in  large  pipes  and  open  channels  there  were  a  similar  regu- 
larity of  movement,  tho  neighbouring  filaments  would 
acquire,  especially  near  the  sides,  very  great  relative  veloci- 
ties. Boussinesq  has  shown  that  the  central  filament  in  a 
semicircular  canal  of  1  metre  radius,  and  inclined  at  a  slope 
of  only  00001,  would  have  a  velocity  of  187  metres  per 
second,!  tjjg  jgyer  next  the  boundary  remaining  at  rest. 
But  before  such  a  difference  of  velocity  can  arise,  thd 
motion  of  the  fluid  becomes  much  more  complicated. 
Volumes  of .  fluid  are  detached  continually  from  the 
boundaries,  and,  revolving,  form  eddies  traversing  tho  fluid 
in  all  directions,  and  sliding  with  finite  relative  velocities 
against  those  surrounding  them.  These  slidings  develop 
resistances,  incomparably  greater  than  the  viscous  resistance 
due  to  movements  varying  continuously  from  point  to  point 
The  movements  which  produce  the  phenomena  commonly 
ascribed  to  fluid  friction  must  bo  regarded,  as  rapidly  or 
even  suddenly  varying  from  one  point  to  another.  The  in- 
ternal resistances  to  the  motion  of  the  fluid  do  not  depend 

>  .^oumcdde  it.  Liouville,  t.  xiiL,  1868  ;  Mfmoirts  de  l'Acadimi4 
'  da  Sciences  dt  rinstiiut  de  France,  t.  xxiii. ,  xxiv. ,  1877. 
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on  the  general  velocities  of  translation  at  different  points  of 
the  fluid  (or  what  M.  Boussinesq  terms  the  mean  local  velo- 
cities), but  rather  on  the  intensity  at  each  point  of  the  eddy- 
ing agitation.  The  problems  of  hydraulics  are  therefore 
much  more  complicated  than  problems  in  whicn  a  regular 
motion  of  the  fluid  is  assumed,  hindered  by  the  viscosity  of 
the  fluid. 

Relatio>  ofPeesscke,  De.vsitv,  A.ND  TEMPERATrRE  OF  Liquids. 

6.  DcTisiltj  of  WatT. — Water  at  ordinary  temperature  and  pres- 
sure contains  62-4  lb  per  cubic  foot,  or  1000  kilogrammes  per  cubic 
metre.  The  density  or  weight  per  unit  of  volume  will  be  designated 
by  G.  River  and  spring  water  is  not  sensibly  denser  than  pure 
water,  being  at  most  1 -100000th  heavier.  Sea-water  may  be  taken 
at  64  lb  per  cubic  foot. 

6.  ComprcssihilUij  of  Liquid s. — The  most  accurate  experiments 
show  that  liquids  are  sensibly  compressed  by  very  great  pressures, 
and  that  up  to  a  pressure  of  65  atmospheres,  o,r  about  1000  lb  per 
square  iucfi,  the  compression  is  proportional  to  the  pressure.  The 
chief  results  of  c.xiieriment  are  given  in  the  following  table.  Let 
V,  be  tho  volume  of  a  liquid  in  cubic  feet  under  a  pressure  Pi  lb  per 
square  foot,  and  Vjits  volume  under  a  pressure  7)j.  Then  the 
cubical  compression  is 

V,      ' 

and  the  ratio  of  the  increase  cf  pressure  ^ij-pi  to  the  cubical  com- 
pression is  sensibly  constant.     That  is,  ^^Il^'^V!!  jg  constant. 

This  constant  is  termed  the  elasticity  of  volume,  and  is  denoted  by 
I  (Thomson).     With  the  notation  of  the  differential  calculus. 


ifc- 


dV 

'  V 


-      V 


dp 

dV 


Elaslkity  of  Volume  of  Liquids. 

Cunton. 

Ocrstedt. 

CoIIadon  and 
Stuiin. 

Rccnault. 

Water 

Sea  water... 
MercuiT.  .. 

Oil 

Alcohol 

45,990,000 
52,900,000 
705,300,000 
44,090,000 
32.000,000 

15,900,000 

42,060,000 

026,100,000 

23,100,000 

44,090,000 
604,5o6,000 

According  to  tho  experiments  of  Grassi,  tho  compressibility  of 
water  dimiiiislies  as  tho  teniperaturo  increases,  while  that  of  ether, 
alcohol,  and  chloroform  is  iucvcascd. 

7.  Change  of  Volume  and  Densilij  of  Water  with  C/iange  of  Tem- 
perature—XUhongh  tho  change  of  volume  of  water  with  change  of 
temperature  is  so  small  that  it  m.iy  generally  be  neglected  in  ordi- 
nary hydr.xulic  calculations,  yet  it  sliould  bo  noted  that  there  is  a 
di.augo  of  volume  which  sliould  bo  allowed  for  in  very  exact  caleu- 
lations.  The  values  of  p  in  the  following  short  table,  which  gives 
Jata  enough  for  hydraulic  purposes,  aro  taken  from  Trofessor 
Everett's  System  of  I'ltils. 

Dcnsilijof  If.ilrrri  DiffirenI  Teik],rrn!nrcs. 


Temperature. 

p 

o 

Tcmiici.-iturc. 

p 

Pcnelty  of 
Water. 

G 

Penalty  of 
Water. 

of  1  <-.  It. 

In  tt>. 

Weight 

of  Ic.  It. 

In  It>. 

Cent 

Fahr. 

Ccm 
20 

Fuhr. 

0 

32-0 

•9998S4 

62-417 

08-0 

•998272 

62-316 

1 

33-8 

•999941 

02-420 

0.7 

71-6 

•9978.'^9 

62-289 

•  '2 

35-6 

•999982 

G2-4-23 

24 

75-2 

•997380 

62-261 

■  3 

37-4 

1-000004 

62-424 

20 

78-8 

•996879 

62-229 

4 

39-2 

1  •000013 

62-425 

28 

82-4 

•990344 

62-196 

.  5 

41  0 

1-000003 

02-424 

Su 

86 

•995778 

62-161 

6 

42-S 

■999983 

02-423 

35 

95 

-99409 

62-093 

y 

44-6 

•999946 

02-421 

40 

104 

•99236 

61-947 

» 

46  4 

•999899 

62-41§ 

45 

113 

•99038 

01-823 

y 

48-2 

•999837 

62-414 

50 

122 

•9S821 

61-688 

10 

60-0 

•999760 

02-409 

55 

131 

•98583 

01-640 

11 

61-8 

•999608 

62-403 

60 

140 

•98339 

01  -387 

12 

53-6 

•999502 

62-397 

65 

149 

•9S075 

61-222 

13 

65-4 

•999443 

62-389 

70 

153 

•97795 

61-048 

14 

57-2 

•999312 

62-381 

75 

167 

•97499 

60-863 

15 

69-0 

•999173 

62-373 

80 

176 

•97195 

60-674 

16 

60-8 

•999015 

02-363 

85 

185 

•96880 

60-477 

1/ 

C2-C 

•998854 

62-3.'i3 

90 

194 

•96557 

60-276 

IS 

64-4 

•998667 

62-341 

100     212 

•95866 

59-844 

lU 

66 '2 

•998473 

62 -3-29 

Tho  weight  per  cubic  foot  has  been  calculated  from  the  values  of 
p,  on  the  assumption  that  a  cubic  foot  of  water  at  39-2'  Fahr. 
is  62-425  lb.  For  ordinary  calculations  in  hydraulics,  the  density 
of  water  (which  will  in  future  be  designated  by  the  symbol  G)  will 
be  taken  at  62-4  lb  per  cubic  foot,  which  is  its  density  at  53° 
Fahr.  It  may  bo  noted  ahso  that  ice  at  32°  Fahr.  contains  57-2 
lb  per  cubic  foot.  Tho  values  of  p.  are  tho  densities  i-x  grammes 
per  cubic  centimetre. 

8.  Pressure  Column.  Free  Sur/aceiarZ.— Suppose  a  small  verti- 
cal  pipe  introduced  intoaliquid  at  anypoint  P(lig.  13).  Then  th» 
liquid  will  rise  in  tho 
pipe  to  a  level  0  0,  O 
such  that  the  pres- 
suredue  tothecolumu 
in  the  pipe  exactly 
balances  the  pressure 
On  its  mouth.  If  the 
fluid  is  in  motion  the 
mouth  of  the  pipe 
must  be  supposed  ac- 
curately parallel  to 
the  direction  of  mo- 
tion, or  the  impact 
of  tlio  liquid  at  the 
mouth  of  the  pipe 
will  have  an  influence  ^B-  13- 

on  the  height  of  the  column.  If  this  condition  is  complied  with, 
tho  height  h  of  the  column  is  a  measure  of  the  pressure  at  the  point 
P.  Let  a?  be  tho  area  of  section  of  tho  pip'e,  A  the  height  of  the 
pressure  column,  p  the  intensity  of  pressui-e  at  P  ;  then 

jpoj  — G^iulb, 

that  is,  h  is  the  height  due  to  the  pressure  at  p.  The  level  00 
will  be  termed  tho  free  surface  level  corresponding  to  the  pressure 
at  P. 

Relatio.v  of  Phessuhe,  Temperatuke,  and  Density  of  Gases. 

9.  Itelation  of  Pressure,  Volume,  Temperature,  and  Density  in  Com- 
pressible Fluids. — Certain  problems  on  the  flow  of  air  and  steam  are 
so  similar  to  those  relating  to  the  flow  of  water  that  they  are  con- 
veniently treated  together.  It  is  necessary,  therefore,  to  state  as 
briefly  as  possible  the  properties  of  compressible  fluids  so  far  as 
knowledge  of  them  is  requisite  in  tho  solution  of  these  problems. 
Air  ni.iy  be  t.-iken  as  a  type  of  theso  fluids,  and  the  numerical  data 
here  given  will  relato  to  air. 

Relation  of  Pressure  and  Volume  at  Constant  Temperature. — At 
constiiit  temperature  the  product  of  the  pressure^  and  volume  V  ef 
a  given  nuantity  of  air  is  a  const-iut  (Boyle's  law). 

Let^;,,  he  mean  atmospheric  pressure  (21 16 -8  lb  per  square  foot),  V, 
the  volume  of  1  lb  of  air  at  32   Fahr.  under  tho  pressure  p^.    Thou 

;>„V„-26214 (1). 

If  G|,  is  the  weight  i>cr  cubic  foot  of  air  in  the  same  conditions, 

For  any  other  prcssutc  p,  at  which  tho  volume  of  1  lb  is  V  and  tho 
weight  nor  cubic  foot  is  ti,  tho  temperature  being  32°  Fahr., 


,Y- ^-26214;    or  G--^^^^ 


(3). 


Cluinrjc  of  Pressure  or  Volume  ly  Change  of  Temperature. — Letp,,, 
Vj.  Gj,  as  before  bo  the  pressure,  tlio  volume  of  a  pound  in  cubic  feet, 
and  tlio  weight  of  a  cubic  foot  in  pounds,  at  32' Fahr.  Let;>,V,  G 
bo  tho  same  quantities  at  a  temperature  t  (measured  strictly  by  the, 
air  thermometer,  tlie  degrees  of  which  differ  a  little  from  those  of< 
a  mercurial  thei-raonicter).    Then,  by  experiment, 


nV-nV  1^^111     J.V 


"460-6 -f  32 


(4), 


where  t,  t,  are  tlio  temperatures  t  and  32°  reckoned  from  the  abso 
lute  zero,  which  is  -400  0°  Fahr.  ; 


a 


'G„ 


PO       T 


■   (In); 

.     .     (6X 


If/),-2116^8,  G„- -08076,  T,-4G0'0-f  32-402^6,  then 


ff-"-2- 


C)?). 
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II.  KINEMATICS  OF  FLUIDS. 

10.  Moving  fluids  as  commonly  observed  are  conveniently 
Classified  thus : — 

(1)  Streams  are  moving  masses  of  indefinite  lengtli, 
completely  or  incompletely  bounded  laterally  by  solid 
boundaries.  When  the  solid  boundaries  are  complete,  the 
flow  ia  said  to  take  place  in  a  pipe.  ^Yhen  the  solid 
boundary  is  incomplete  and  leaves  the  upper  surface  of 
the  fluid  free,  it  is  termed  a  stream  bed  or  channel  or 
canal.  , 

(2)  A  stream  bounded  laterally  by  diflerently  moving 
fluid  of  the  same  kind  is  termed  a  current. 

(3)  K  jet  is  a  stream  bounded  by  fluid  of  a  different 
kind.       _. 

(4)  An  eddy,  vortex,  or  whirlpool  is  a  mass  of  fluid  the 
particles  of  which  are  moving  circularly  or  spirally. 

(5)  In  a  stream  we  may  often  regard  the  particles  as 
flowing  along  definite  paths  in  space.  A  chain  of  particles 
following  each  other  along  such  a  constant  path  may  bo 
termed  a  fluid  filament  or  elementary  stream. 

11.  SIcadiiand  Unstcadtj,  Cnifonn  and  Far;iing,ifotion. — There 
are  two  quite  distiDct  ways  of  treating  liyilrodyuainical  questions. 
Wo  may  either  fix  attention  on  a  given  mass  of  lluid  anil  consider 
its  cha'nRea  of  position  and  energy  under  the  action  of  tho  stresses 
to  which  it  is  subjected,  or  wo  may  have  rogaid  to  a  given  fixed 
portion  of  space  and  consider  the  volume  and  energy  of  tlie  fluid 
entering  and  leaving  that  space. 

If,  in  following  a  given  path  ab  (fig.  14),  a  mass  of  water  a  lias  a  con- 
stant velocity,  the  motion  is  said  to  be  uniform.  The  kinetic  energy 
o^tho  mass  a  remains  unchanged.  If  the  velocity  varies  from  poiut 
to  point  of  tho  path,  the  motion  is  called  varying  motion.  If  at  a 
given  point  a  in  space,  tho  particles  of  water  always  arrive  with  tlio 
eame  velocity  and'  in  the  same  direction,  during  any  given  time, 
then  the  motion  is  termed  a. 

steady  motion.      On  the  q 

contrary,  if  at  the  point  a  ■ — . ft 

the  velocity  or    direction 

yarics    from    moment    to  ^'S-  '■^■ 

moment  the  motion  is  termed  unsteady.  Steady  motion  is  sometimes 
termed  permanent  motion.  A  river  which  excavates  its  own  bed  is  in 
unste.idy  motion  so  long  as  the  slope  and  form  of  the  bed  is  changing. 
It,  however,  tends  always  towards  a  condition  in  which  tlie  bed 
ceases  to  change,  and  it  is  then  said  to  have  reached  a  condition  of 
ponn:mcnt  regime.  No  river  probably  is  in  absolutely  permanent 
regime,  except  perhaps  in  rocky  cbnnncls.  tn  otlicr  cases  tlie  bed  is 
scoured  more  or  less  during  tho  rise  of  a  flood,  and  silted  again  dur- 
ing the  subsidenco  of  the  flood.  But  while  many  streams  of  a  tor- 
rential character  change  the  condition  of  tlicir  bed  often  and  to  a 
large  extent,  in  others  the  changcj  a'c  comparatively  small  and  not 
easily  observed. 

As  a  stream  approaches  a  comlition  which  would  be  strictly  de- 
fined as  one  of  steady  motion,  its  regime  becomes  pemiauent.  Hence 
steady  ■motion  and  permanent  regime  are  sometimes  used  as  mean- 
in"  the  same  thing.  Tlio  one,  however,  is  a  definite  term  appli- 
cable to  tho  motion  of  the  water,  the  other  a  less  definite  tcnu 
applicable  in  strictness  only  to  the  condition  of  tho  stream  bed. 

12.  Theoretical  Notions  on  Uif  ilotion  of  ll'uler. — The  actual 
motion  of  tho  particles  of  w.iter  is  in  most  c.isos  very  comple.x.  To 
simplify  hydrodyiiamic  problems,  simpler  modes  of  motion  are 
assumed,  and  the  results  of  theory  so  obtained  are  compared  experi- 
mentally with  tlie  actual  motions. 

ilolion  ir  Piano  Layers.  — Th(.  simplest  kind  of  motion  in  a  stream 
is  one  in  which  th«  particles  initially  situated  in  any  plane  cross 
section  of  the  stream  continue  tu  be  found  in  plane  cross  sections 
dnring  the  8ub.sequent  motion.  Thus,  if  Uio  particles  in  a  thin 
plane  layer  ab  (fig.  16) 
are  found  again  in  a 
thin  piano  layer  a'b'  after 
any  interval  of  time, 
the  motion  is  said  to  be 
motion  in  piano  layers. 
In  such  motion  the  inter- 
nal  work  in   deforming  *'S'  15. 

the  layer  may  usually  be  disregarded,  and  the  resistance  to  the 
motion  is  confined  to  the  circumference. 

Zamiiuji'i/b/ion,  — In  tlio  case  of  streams  having  solid  boundaries, 
if,  is  observed  that  the  central  parts  move  faster  than  tho  lateral 
parts.  -  To  take  account  of  these  differences  of  velocity,  the  stream 
may  b«  conceived  to  be  divided  into  tliin  laminse,  having  cross 
sections  somewhat  similar  to  the  solid  boundary  of  the  stream,  and 
sliding  on  each  other.  The  different  laminee  can  then  be  treated 
•a  having  diflforing  velocities  according  to  any  law  either  observed 


or  deduced  from  their  Diutnal  friction.  A  mncli  clowr  approxi- 
mation to  the  real  motion  of  ordinary  streams  ia  thus  obtninod. 

Stream  Line  Motion  — In  the  preceding  hypothesis,  all  the  par- 
ticles in  each  lamina  have  the  same  velocity  at  any  given  cross  sec- 
tion of  the  stream.  If  this  assumption  is  obandoiicd,  the  ciois 
section  of  tho  stream  must  be  supposed  divide<l  into  indefinitely 
small  areas,  each  representing  the  sictioii  of  a  fluid  filament  Then 
these  filaments  may  have  any  law  of  variation  of  velocity  assigned 
to  them.  If  tlie  motion  is  steady  motion  tlieso  lluid  f.lamonts  (or 
as  they  ore  then  termed  slrcain.  linr<i  will  have  fixed  positions  in 
spaeo. 

Pcriodie  Utatcndji  Motion. — In  ordiuarj  etrer.ms  with  rough 
boundaries,  it  is  observed  that  at  any  given  point  the  velocity  Virics 
from  moment  to  moment  in  magnitude  and  direction,  but  that  the 
average  velocity  for  a  sensible  period  (say  for  6  or  10  minates) 
varies  very  little  eitJier  in  magnitude  or  velocity.  It  has  honce 
been  conceived  that  tho  variations  of  direction  and  magnitude  (f 
the  velocity  are  periodic,  and  that,  if  for  each  point  of  the  stream  the 
mean  velocity  and  direction  of  motion  were  substituted  for  the  ac- 
tual more  or  Ic>s  varying  motions,  the  motion  of  the  stream  might 
be  treated  as  steady  stream  lino  or  steady  laminar  motion. 

13.  Volume  of  Floir. — Let  A  (fig,  16)  be  any  ideal  plane  surface,  of 
area  u,  in  a  stream,  normal  to  tlie  direction  of  motion,  and  let  V 


^S»- 


\A' 


be  the  velocity  of  tho  fluid.  Then  the  Tolnme  flowing  through  tht 
surface  A  in  unit  time  is 

Q-»V  .  ....  ,(1). 

Thus,  if  tho  motion  is  rectilinear,  all  tho  particles  at  any  instant  id 
the  surface  A  will  be  found  after  one  second  in  a  similar  surface  A', 
at  a  distance  V,  and  as  each  particle  is  followed  by  a  continuous 
thread  of  other  particles,  the  volume  of  flow  is  the  right  nrism  AA'. 
having  a  base  a  and  length  V. 


(Tig.  17. 

-  If  the  direction  of  motion  makea  an  angle  6  with  the  normal  to 
the  surface,  the  volume  of  flow  is  represented  by  an  oblique  prism 
AA'  (fig.  17),  and  in  that  case 

Q-a?V  cos  e. 

If  the  velocity  varies  at  different  points  of  the  surface,  let  the  sur- 
face be  divided  into  very  ^mall  portions,  for  each  of  which  ths 
velocity  may  be  regarded  as  constant.  If  du  is  the  area  and  v,  or 
V  cos  0,  the  normal  velocity  for  this  clement  of  tho  surface,  the 
volume  of  flow  ia 

Q  —/idu,  ot/b  cos  9  du  , 

as  the  case  may  be. 

14.  Principle  of  Coniinuilij.  —If  we  consider  any  completely 
bounded  fixed  space  in  a  moving  liquid  "initially  and  finally  filled 
continuously  with  liquid,  tho  inflow  must  be  equal  to  the  outflow. 
Expressing  the  inflow  with  a  positive  and  tho  outflow  with  a  nega- 
tive sign,  and  estimating  the  volume  of  flow  Q  for  all  tho  boundaries, 
2Q-0. 

aU  general  the  space  will  remain  filled  with  fluid  if  the  pressure 
at  every  point  remains  positive.  There  will  be  a  break  of  con- 
tinuitv,  if  at  any  point  the  pressure  becomes  negative,  indicating 
that  the  stress  at  that  point  is  tensile.  In  the  case  of  ordinary 
water  this  statement  requires  modification.  Water  contains  a 
variable  amount  of  air  in  solution,  often  about  one-twentieth 
of  its  volume.  Tliis  air  is  disengaged  and  breaks  the  continuity  of 
Ihe  liquid,  if  tho  pressure  falls  below  a  point  corresponding  t)  its 
tension.  It  is  for  this  reason  that  pumps  will  not  draw  water  to 
the  full  height  due  to  atmospheric  pressure. 

Application  of  tlie  Principle  of  Continuity  to  ilie  case  of  a  StreanJ 
-^1{  Ai ,  A,  are  tho  areas  of  two  normal  cross  sections  of  a  stream, 
and  V, ,  V,  aro  the  velocities  of  the  stream  at  thooo  sections,  then, 
&om  the  principle  of  continuity, 
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A,     • 


(2); 


that  is,  the  nornial  velocities  are  inversely  as  the  areas  of  the  cross 
sections.  This  is  true  of  the  mean  velocities,  if  at  each  section  the 
velocity  of  the  stream  varies.  In  a  river  of  varying  slope  the 
velocity  varies  with  the  slope.  It  is  easy  therefore  to  see  that  in 
parts  of  largo  cross  section  the  slope  is  smaller  than  in  parts  of 
email  crdss  section. 


Fig.  IS 

If  we  conceive  a  space' in  a  liquid  bounded  by  normal  sections  at 
A„  A  J  and  between-'Ai,''A2  by  stream  lines  (fig.  18),  tha-i,  as  there 
is  no  How  across  the  stream  lines, 

,         Vj  ,  Ai 
as  in  a  stream  with  rigid  toundaries.V 

In  the  case  of  compressible  fluids  the  variation  of  volume  due  to 
the  difference  of,pressure  at  the  two  sections  must  be  taken  into 
account.  ">  If'the^iiiotiori  is  steady,  the  weight  of  fluid  between  two 
cross  sectionsof  a  siream  must  remain  constant.  Hence  the  weight 
flowing  in  must  beithe  same  as  the  weight  flowing  out.  Let  p,,  pj 
be  the  pressures,  Vij-v^  the  velocities,  Gj ,  G^  the  weight  per  cubic  foot 
of  fluid,  at  cross  sections  ot^a  stream  of  areas  Aj,  A,.  The  volumes 
of  inflow  and  outflow  are 

"Aji'i  and  AjVj , 
and.  if  the  weights  of  these  are  the  same, 

GiAiVi-GjAjDji 
and  henca.  from  (5a)  §  9,  if  the  temperature  is  constant, 

PiA-iV^^p^A^v, (3). 

III.  PHEITOMEKA  OF  THE  DISCHARGE  OF  LIQUIDS  FROM 
ORIFICES  AS  ASCERTAINABLE  BY  EXPERIMENTS. 

15.  Tyhen  a  liq^uid  issues  vertically  from  a  small  orifice,  it  forms 
a  jet  which  rises  nearly  to  the  level  of  the  free  surface  of  the  liquid 
in  the  vessel  from 
which  it  flows.  The 
diff'erence  of  level  h, 
(fig.  19)  is  so  small 
that  it  may  b?  at  once 
suspected  to  .be  due 
either  to  air  resistance 
on  the  surface  of  the 
jet  or  to  tJie  viscosity 
of  the  liquid  or  to  fric- 
tion against  the  sides 
of  the  orifice.  Neglect- 
ing for  tlie  moment 
this  small  quantity, 
we  may  infer,  from 
the  elevation  of  the 
jet,  that  each  molecule 
on  leaving  the  orifice 
possessed  the  velocity 
required'  to  lift  it 
against  gravity  to  the 
height  h.  From,  or- 
dinary dynamics,  the 
relation  :  between  the 
velocity  and  height  of 
pro.jectiou  is  given  by 
t/,e 'equation 


u;- 


Fig.  19. 

v=\/2gh\  .  .  . 
Aa  this  velocity  is  nearly  reached  in  the  flow  from  well-formed 
orifices,  it  is  sometimes  called  tho  theoretical  velocity  of  discharge. 
This  relation  was  first  obtained  by  Torricelli. 

If  the  orifice  is  of  a  snitablo  conoidal  form,  the  Water  issues  in 
filaments  normal  to  tlio  plane  of  the  orifice. '<  Lot  »  bo  the  area  of 
the  orifice,  then  ite  discharge  per  second  must  be,  frfiW  ciT.  1(1), ' 

Q  ■=  oil' =  wy2r//'4  nearly  ., v-"' 

\  his  is  often  termbd  the  thforetlc'al  discharge. 

Use  of  the  term  Head  in  iBi/drauh'cs:—The  term  head  is  an  old 
millwright's  term,  and  meant  primarily  the  height  through  which  j 


mass  of  water  desceuded  in  actnaung  a  hydraulic  miichmc.  Since 
tho  water  in  fig.  19  descends  through  a  height  A  to  the  orifice,  we 
may  say  there  are  h  feet  of  head  above  the  orifice.  Still  more  "ene* 
rally  any  mass  of  liquid  A  feet  above  a  horizontal  jilane  may  be 
said  to  have  h  feet  of  ekvation  head  relatively  to  that  datum  plane. 
Further,  since  the  pressure  ;)  at  tho  orifice  which  produces  outflow  i» 

connected  with  h  by  the  relation  L.  =  /;,  the  qimntity  ?-  may  be 

termed  the  pressure  head  at  the  orifice.    Lastly,  the  velocity  v  i» 

connected  with  h  by  the  relation  ^  =  h,  so  that  r-  may  he  termed 

the  head  due  to  the  velocity  o. 

16.  Coefficients  of  Velocity  and  Resistance. — As  the  actual  velocity 
cf  discharge  diflers  from  \/'2gh  by  a  small  quantity,  let  the  actual 
velocity 

"V.-cSfigh (3), 

wnere  f,  is  a  coeflicieut  to  bo  determined  by  experiment,  called  the 
coefficient  of  velocity.  This  coefiicient  is  found  to  be  tolerably  con- 
stant for  different  heads  with  well-formed  simple  orifices,  and  it  very 
often  has  the  value  097. 

The  difl'ereuce  between  the  velocity  of  discharge  and  the  velocity 
due  to  the  head  may  be  reckoned  in  another  way.  Tho  total  height 
h  causing  outflow  consists  of  two  parts,— one  part  h,  expended  in 
pr;)ducing  the  Velocity  of  outflow,  another  h,  in  overcoming  tho 
resistances  due  to  viscosity  and  friction.     Let 

hr  •=  Cjlg  , 

where  c,  is  a  coefEcieut  determined  by  experiment,  and  called  tho 
coefficient  of  resistance  of  the  orifice.  It  is  tolerably  constant  for 
different  heads  with  well-formed  orifices.     Then 

The  relation  between  c,  and  c,  for  any  orifice  is  easily  found  : — 
i'.  =  c.\/2P=  sf-^x^c.' 


f.= 


1_ 

1+Cr 
1 


(5). 
(6rt)v 


Thus  if  c,  =  0-97,  then  Cr  =  0-0628.     That  is,  for  such  an  orifice 
about  6  j  per  cent,  of  the  head  is  expended  in  overcoming  frictional 

resistances  to  flow. 

Coefficient  of  Contraction — Sharji-cdgcd  Orifices  in  Plane  Surfaces. 
— When  a  jet  issues  from  an  apertuie  in  a  vessel,  it  may  either 
spring  clear  from  the  inner  edge  of  the  orifice  as  at  a  or  b  (fig.  20), 
or  it  may  adhere  to  the  sides  of  the  orifice  as  at  c.    The  former  con- 


Fig.  20. 

dition  will  be  found  if  the  orifice  is  bevelled  outwards  as  at  a,  so  as 
to  be  sharp  edged,  and  it  will  also  occur  generally  for  a  prismatic 
aperture  like  h,  provided  the  thickness  of  the  vessel  round  the  aper- 
ture is  less  than  the  diameter  of  the  jet.  But  if  the  thickness  is 
greater  the  condition  shown  ate  will  occur. 

When  the  discharge  takes  place  as  at  a  or  J,  the  section  of  the 
jet  is  smaller  than  the  section  of  thn  crifice.  This  is  due  to  the 
formation  of  the  jet  from  filamcnt„  Cun/ergirg  to  the  orifice  in  all 
directions  inside  the  vessel.  The  inertia  of  the  filaments  opposes 
sudden  change  of  direction  of  motion  at  the  edge  of  the  orifice,  and 
the  convergence  continues  for  a  distance  of  about  half  the  diameter 
of  tho  orifice  beyond  it.  Let  a  be  the  area  of  the  orifice,  and  c,u  the 
area  ..of  the  jet  at  the  point, where  convergence  ceases  ;  then  c«i9 
a'^coefflcient -to  be  determined- experimentnllv  for  each  kind  of 
crifice,  called  the  co<:^CiCTi  of  contraction.  AVhen  the' orifice  is  a 
sharp-edged  orifice  in  a 'plane  surface,  tho  value  of  Ct  is  on  the 
average  0-64,  or  the  section  of  the  jet  ia  very  nearly  five-eighths  of 
tlte  area  of  the  orifice. 


HYDROMECHANICS 
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Coefficient  of  Discharge. — In  applying  the  general  formula  Q  —  av 
to  a  stream,  it  is  a.'i^ume  J  that  the  filaments  hare  a  common  velocity 
V  normal  to  the  section  a.  But  if  the  jet  contracts,  it  is  at  the  con- 
tracted section  of  the  jtt  that  the  direction  of  motion  is  normal  to 
a  fransverso  section  of  the  jet  Hence  the  actual  discharge  wheu 
contraction  occurs  is 

Q,  -  c,r  X  C:»  —  <;,<;,»  V2yft , 

or  simply,  if  e-c  <■ 

Qa-c<»V25A, 

wne?o  e  ia  called  the  eosffifdrnj.  of  ~discharge.    Thus  fcr  a  sharp- 
edged  plane  orifice  c-dVi  x  (Tfii  — 0'62. 

17.  Erp^vi>nenlal-dcUi-miii- 
ah'on  nf  c,  c„  ana  e. — The 
iioofBcient  of  contraction  c, 
ia  directly  determined  \>j 
measuring  the  dimensions  of 
the  jet  For  this  purpose 
fixed  screws  of  fine  pitch  (fig. 
21)  are  convenient.  These 
are  set  to  touch  the  jet,  and 
then  the  distance  "between 
them  can  be  measured  at 
leisure. 

The  coefficient  of  velocity 
is  determined  directly  by 
measuring  the  parabolic  path 
of  a  horizontal  jet 

Let  OX,  OY  (fij.  22)  bo 
horizontal  and  vertical  axes,  '^'B-  '■'■■ 

the  origin  being  at  the  orifice.     Let  /»  bo  the  head,  and  x,  y  the 
coordinates  of  a  point  A  on  the  parabolic  path  of  the  jet     If  r« 
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Fig.  22. 

ia  the  velocity  at  the  onfice,  and  (  the  time  in  tvhich  a  particle 
moves  from  0  to  A,  then 

x-r.t;   v\gt?. 
Eliminating  t. 


Then 


V23A      V  4 


_  _         '^ 
'<y-2gh      V  4yA  ' 
If  the  jet  is  not  initially  horizontal,  let  OB  (fig.  23)  be  any  hori- 
zontal datum  line,  and  let  the  vertical  distances  OC,  AD,  BE  be 

0  .  i4  B 


Fig.  23. 

meafUisd,  the  poin£  A  being  tatcn  conveniently  midway  between 
0  an-l  B.     Tbun 

yj-OC-AD,  andy,-OC-BE. 


Let  a  bo  tlif  Inclination  of  thi  jet  at  C  to  the  horizontal,  so^hat 
e,  cos  o  is  its  horizontal  and  r„  sin  o  its  vertical  velocity  at  that 
point.   If  <  is  the  time  in  which  a  particle  moves  from  C  to  D,  tbin 


Eliminating  (, 

Similarly, 

Ilencs 


__f.  C03a'  . 
2 

^,-r.Biii  at  -  ^  . 
2 

y,_?.tana-  ^(l+lan'n). 

Z  OP4" 

y,-z  tan  o--|'^(l  (■  tan'o), 
tana-li^:^. 

X 


e, ^_       /;^'  +  (4y,-y,)' 

\'2gh       V      8/,(2y,-yj) 


where  for  7i  is  to  be  pnt  tho  depth  of  C  below  the  free  water  snrJ 
face. 

The  coefficient  of  discharge  is  detennined  independently,  by 
measuring  the  discharge  in  a  ganging  tank  for  a  given  time.  Then, 
if  Q  is  the  measured  volume  discharged  in  one  second, 

«-- 4=. 

»V23A 
18.  Coefficients  for  BelJmoulhs  and  Bellmouthed  Orificen. — If  an 
orifice  is  furnished  with  a  mouthpiece  exactly  of  the  form  of  the 
contracted  vein,  then  tho-  whole  of  the  contraction  occurs  within 
the  mouthpiece,  and  if  the  area  of  the  orifice  is  measured  at  the 
smaller  end,  c,  must  be  put  — 1.  It  is  often  desirable  to  beUmouth 
the  ends  of  pipes,  to  avoid  the  loss  of  head  which  occurs  if  this  is 
not  done  ;  and  such  a  beUmouth  may  also  have  the  form  of  the  con- 
tracted jet     Fig.  24  shows  the  proportions  of  such  a  bellmoutli 

'»- D-l-2Sdr »! 


j^D.l,6j5* 


0-SD 
'O'OZSd 


w d'O-SD >J 


r 


Jr^ig.  24. 

or  bellmouthed  orifice,  which  approximates  to  tho  form  of  the  con: 
traded  jet  sufficiently  for  any  practical  purpose. 

For  such  an  orifice  AVeisbach  has  found  the  following  valneS  St 
the  coefficients  with  different  beads. 


Head  over  orifice,  In  feet=ft 

•66 

1C4 

11-48 

5577 

33;fl3 

Coefficient  of  velocity  ■=  c . 
Coefficient  of  resistance  -  c 

•959 
•087 

■9cr 

•069 

•975 
•052 

■994        ^994 
■012  1     -012 

As  there  is  no  contraction  afl-  llio  jct  issues  from  the  orifice, 
f,-l,  c-c;  and  therefore 


Q-c 


coN^-co  \/^3i-r 


J+Cr 


19.   Coefficients  for  Sharp-edged  or  virtuathj  Sharp-edged  Orifices. 

The  coefficient  of  velocity  for  sharp-edged  orifices  of  different 

areas  and  under  different  heads  is  not  very  accurately  determined. 
Its  mean  value  is  about  0  96. 

The  coefficient  of  contraction  is  also  dependent  on  circum.«tances 
the  relative  influence  of  which  is  not  so  jierfectly  tnown  as  is  de- 
sirable. Its  mean  value  for  wcU-placed  orifices  in  a  plane  surface 
is  0'64.  For  conditions  similar  in  other  respects,  the  contraction  is 
less  (that  is,  the  area  of  the  stream  is  greater)  the  smaller  the  orifice 
and  the  less  tho  head.  If  the  surface  surrounding  tlie  orifice  is  not 
plane,  the  coefficient  is  greater  for  a  surface  convex  to  the  interior 
of  the  reservoir  and  less  for  a  concave  surface.  The  thickening  of 
the  edges  of  the  orifice  mo<lifies  the  contraction  in  a  slight  degrep, 
and  if  a  border  or  rim  is  placed  round  part  of  the  edge  rf  the  ori- 
fice, and  projacts  inwards  or  outwards,  the  coefficients  very  consider- 
ahly  altered,  and  the  contraction  is  then  termed  incomplete.  If  the 
oriftci  is  placed  in  a  contracted  p.irt  of  the  vessel  so  that  the  water 
approaches  the  orifice  willi  considerable  velocity,  the  coefficient  i= 
increased,  and  the  contraction  is  said  to  he  imperfect. 
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The  coefficient  of  discharge  has  been  determined  for  sharp-edged 
orifices  under  a  great  variety  of  conditions.  Its  mean  value,  taking 
the  values  of  c,  and  c,  given  above,  is  0  62. 

For  circular  orifices,  sharp-edged  and  with  complete  and  pcrfcc!, 
contraction,  Weisbach  found  the  following  values : — 

Coefficients  of  Discharge  for  Sharp-edged  Circular  Orifices. 


Dlflmctcr  of  Oriflce 
la  Inches, 

Coefficient  of  DischQrge=e. 

Head  2  ft. 

Head  0-8  ft. 

0-4 
0-8 
1-2 
1-6 

0-628 
•621 
•CI  4 

■607 

0  637 
•629 
■622 
•614 

The  following  table,  compiled  by  Mr  Fanning  {Treatise  onlValer 
Supply  Enginccrikg),  gives  values  for  rectangular  orifices  in  vertical 
plane  surfaces,  the  head  being  measured,  not  iniraeJiatoly  over  tlie 
orifice,  where  the  surface  is  depressed,  but  to  the  still-water  surface 
at  some  distance  from  the  orifice.  The  values  were  obtained  by 
graphic  interpolation,  all  the  most  reliable  experiments  being 
.plotted  and  curves  drawn  so  as  to  average  the  discrepancies. 

Coefficients  of  Discharge  for  Seclangulai  Orifices,  Sharp-edged,  in 
Vertical  Plane  Surfaces. 


Hend  to 
Centre 

of 
Ormco. 

Rutlo  of  ne 

Ehl  to  Width. 

,4 

2 

li 

1 

} 

i 

i 

4 

Feet. 

fcc2 

i4 

ii 

b 

0-2 

■6333 

•3 

•6293 

■6334 

•4 

... 

■6140 

•6306 

■6334 

•5 

.■• 

•6050 

■6150 

•6313 

■6333 

•6 

•5984 

•6063 

•6156 

•6317 

■6332 

•7 

.*• 

•5994 

•6074 

•6162 

.■6319 

•6328 

•8 

... 

■6130 

•6000 

•6082 

•6165 

■6322 

•6326 

•9 

■6134 

•6006 

•6030 

■6168 

■6323 

•6324 

1^0 

... 

■6135 

•6010 

■6090 

■6172 

■6320 

■6320 

125 

•6188 

•6140 

•6018 

■6095 

■6173 

■0317 

■6312 

1-50 

' 

•6187 

■6144 

■6020 

■6100 

'6172 

■6313 

■6303 

1'75 

•6186 

■6145 

■6033 

■6103 

■6168 

■0307 

•6'296 

2 

... 

•6183 

■6144 

■6036 

•6104 

■6166 

■6302 

•6291 

2-25 

•6180 

■6143 

■6039 

•6103 

•6163 

■6293 

■6286 

2-50 

•6290 

•6176 

■6139 

■6043 

•6102 

•6157 

■6-282 

■6278 

2-75 

•6230 

•6173 

•6136 

■6046 

■6101 

■6155 

•6274 

■6273 

3 

•6273 

•6170 

•6132 

■6048 

■6100 

■6153 

•6267 

•6267 

3^5 

•6250 

•6160 

•6123 

■6050 

■6094 

■6146 

•6254 

•6254 

4 

•6-245 

■6150 

■6110 

•6047 

•6085 

•6136 

•6236 

•6236 

4-5 

•6226 

•6138 

■6100 

•6044 

•6074 

•6125 

•6222 

•6222 

6 

•6203 

•6124 

■6088 

•6038 

•6063 

•6114 

•6202 

•6202 

6 

•6158 

•6094 

■6063 

•6020 

•6044 

•6087 

•6154 

•6154 

7 

•6124 

•6064 

■6038 

•6011 

•6032 

•6058 

■6110 

•6114 

8 

•6090 

•6036 

■6022 

•6010 

■6022 

•6033 

■6073 

•6087 

9 

•6060 

•6020 

■6014 

•6010 

•6015 

■6020 

■6045 

•6070 

10 

•6035 

•6015 

■6010 

■6010 

•6010 

■6010 

■6030 

•6060 

15 

•6040 

•6018 

■6010 

■6011 

•6012 

■6013 

■6033 

•6066 

20 

•6045 

•6024 

■6012 

■6012 

■6014 

■0018 

■6036 

•6074 

25 

•6048 

•6028 

■6014 

■6012 

•6016 

■6022 

■6O40 

•6083 

30 

•6054 

■6034 

■6017 

■6013 

•6018 

•6027 

■6044 

•6092 

35 

•6060 

■6039 

■6021 

■6014 

•6022 

•6032 

■6049 

•6103 

40 

•6066 

■6045 

■6025 

■6015 

■6026 

•6037 

■0055 

•6114 

45 

•6054 

■6052 

■6029 

■6016 

■6030 

•60J3 

■6062 

•6125 

50 

•6086 

■6060 

■6034 

•6018 

■6035 

•6050 

■6070 

•6140 

20.  Orifices  with  Edges  ofScnsib'e  Thid-ness. — When  the  edges  of 
the  orifice  are  not  bevelled  outwards,  but  have  a  sensible  thickness, 
the  coofiicient  of  discharge  is  somewhat  altered.  The  followfng 
table  gives  values  of  the  coefilVciont  of  discharge  for  the  arrangements 
of  the  orifice  shown  in  vertical  section  at  P,  Q,  R  (fig.  25).  The 
plan  of  all  the  orifices  is  shown  at  S.  The  planks  forming  the 
orifice  and  sluice  were  each  2  inches  thick,  and  the  orifices  were 
all  24  inches  wide.  The  hoads  were  measured  immediately  over  tho 
orifice.     The  formula  above  becomes,  in  this  case, 

Q-ci(H- 


Table  of  Coefficients  of  Discharge  for  Jieclangular  Vertical  Orifices 
in  Fig.  25. 


<:  «  g 

■a  St: 

Height  of  Oilficc,  H-A,  In  feet. 

1-31 

0-00 

016 

0  10 

P   1    Q       R 

P 

Q   1   R 

P         Q 

B 

P 

Q 

R 

0-3'28 

O-.'.OS'  0-C44  O^C48 

OCmJ  OOCsj  0-IC8 

0-691  0-664 

0-666 

0-710  fr694 

0-696 

■650 

0-COo]  0053  0-C57 

0-040  0-072  0076 

0-085  0-687 

0-688 

0696 

0-704 

0  706 

•797 

0612  0-C50  0-C50 

00411  00741  0077 

0-084  0^690 

0-692 

0  694 

0  706 

0-708 

•98-1 

0-ClC  0C56|  o-cco 

0041 

0075  0-678 

0-OSS 

0-693 

0-695 

0  69? 

0-709 

0  711 

0-018;  0-049  0  C52 

O-C40 

0^670  0079 

0-678 

0-695 

0-697 

0^088 

0-710 

0712 

0  008  0  032  0T.34 

0-038 

0074  0^076 

0-673 

0694 

0  695 

0080  0704 

0-705 

4i7 

0-C02  0024  0-C2C 

0-037 

0-073  0-1.75 

0-672 

0-693 

0-094 

007«  0  701 

0-702 

4-92 

0-.'.98  0  020  0-022 

0037 

0-07.-) 

0-674 

0672 

0692 

0093 

0  676  Osa9 

069S 

S53 

0-i9C  0018  0020 

0-627 

0-672 

0073 

0672 

0-692 

0  093 

0-670  0698J  0-6981 

0.!.55  0-015  0017 

O03C 

0-671 

0  072 

0671 

O'Oll 

0092 

0-C75  0-696 

0-69( 

0-84 

0-592  0-611  0  012 

0  634 

0-009 

0070 

00C8|  0-089 

0  690 

0672  0-693 

0-693 

[ 


21.  Partially  Sup' 
pressed  Contraction. — 
Since  tho  contraction 
lof  the  jet  is  due  to  the 
IconveTgence  towards 
Itho  orifice  of  the  is- 
|suing  streams,  it  w'ill  ,^__^^_ h WBJ'f 
be  diminished  it  for ~^^^"-^"-^mi|  ^ 
any  portion  of  the 
edge  of  tlie  orifice  the 
convergence  is  pre- 
vented. Thus,  if  an 
internal  rim  or-border 

is  applied*  to   part  of 

the  edge  of  the  orifice^ 
(fig.  26),  the  couvcr-' 
pence  for  so  much  of 
tlie  edge  is  suppressed. 
For  such  cases  Bidono 
found  the  following 
empirical  formula;  ap- 
plicable:— 

For  rectangular  ori- 
fices, 

Ce  =  0^62fl-(-0^152— j; 

and   for   circular   ori- 
ifices, 

f,  =  0-62(1 -f  0-128  "); 

wlierc  n  is  the  leiigtii 

of  the  edge  of  the  oii- 

fice    over    which    tho 

border  extends,  and  j) 

is  the  whole  k-ngth  of  F'g-  25. 

edge  or  pcrimetir  of  tlie  orifice.     The  following  are  the  values  of  e- 

wheu  tho  border  extends  over  i,  J,  or  j  of  the  whole  perimeter :— 


n 
T 

Rectangular  Oilfleea. 

Clrcnlur  Oi  ifices. 

0-25 
0-50 
0-75 

0-643 
0667 
0-691 

■640 
■660 
■680 

For  larger  values  of  —  the  formulie  are  not  applicable.    Bomeraann 

has  shown,  however,  that  these  formnlre  for 
suppressed  contraction  are  not  reliable. 

22.  Imperfect  Contraction  — If  the  sides  of 
the  vessel  approach  near  to  the  edge  of  the 
orifice,  they  interfere  with  the  convergence 
of  the  streams  to  which  tho  contraction  is 
due,  and  the  contraction  is  then  modified. 
It  is  geneially  stated  that  the  influence  of 
tho  sides  begins  to  be  felt  if  their  distance 
fi-om  the  edge  of  the  orifice  is  less  than  2-7 
times  the  corresponding  width  of  the  orifice. 
Tho  coefficients  of  contraction  for  this  case 
afe  imperfectly  known. 

23.  Orifices  Furnished  viih  Channels  of 
Discharge. — These  external  borders  to  an 
orilico  :ilsci  modify  the  contraction. 

Tlic  following  coeflicients  of  discharge  were  obtained  with  open- 
ings  8  inches  wide,  and  small  in  proportion  to  the  channel  of 
approach  (fig.  27,  -A,  13,  C). 


Fig.  26. 
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24.  Interaion  of  llie  Jet. — Wlien  a  jft  isaue3  from  a  liorizontal 
orifice,  or  is  of  mnoll  size  compared  willi  tlio  lienj,  it  presents  no 
marked  pcculunty  cf  form.  But  it  tlie  orifice  !•<  in  a  vertical 
surface,  and  if  its  dimensions  are  not  small  compared  ivith^lie 
bead,  it  undergoes  «  series  of  singular  changes  of  form  after  leaving 
the  orifice.  These  were  first  investigated  by  Bidone  ;  subscqnentlj 
Magnus  measurod  jots  from  difTcrent  orifices;  and  lately  Lord 
Kayleigh  (Proc.  Roy.  Soc.  ,xxix.  71)  has  investigated  them  anew. 

Fig.  28  shows  some  remarkable  forms,  the  upper  row  giving  the 
shape  of  the  orifices,  and  the  others  scctioi.s  ol  the  jet  The  jet 
first  contracts  as  described  above,  in  consequence  of  tlie  convergence 


B 
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Fig.  27. 


of  the  fluid  streams  within  the  vessel,  retaining,  however,  a  form 
similar  to  that  of  the  orifice.  Afterwards  it  expands  into  sheets  in 
planes  perpendicular  to  the  sides  of  the  orifice.  Thus  the  jet  from 
a  triangalar  orifice  expands  into  three  sheets,  in  planes  bisecting  at 
right  angles  the  three  sides  of  the  triangle.     Generally  a  jet  from 


an  orifice,  in  the  form  of  a  regular  jpolygon  of  n  sides,  forlns  n 
sheets  in  planes  perpendicular  to  the  sides  of  the  polygon. 

Bidone  explains  tnis  by  reference  to  the  simpler  case  of  meeting 
streams.  If  two  equal  streams  having  the  same  axis,  but  moving 
in  opposite  directions,  meet,  they  spread  out  into  a  thin  disk  nor- 


o 


^ 


mal  to  the  common  axis  of  the  streams.  If  the  directions  of  two 
streams  intersect  obliquely  they  spread  into  a  symmetrical  sheet 
perpendicniar  to  the 
plnne  of  the  streams.  _ 
Now  those  portions  of  f^ 
a  jet  which  proceed  7 
from  different  portions 
of  an  orifice  are  con- 
ceived to  behave  in 
soma  degree  like  in- 
Dependent  meeting 
streams. 

Let  (^,  a,  (fig.  29) 
be.  two  points  in  an  ori- 
fice at  depths  A„  h, 
from  the  free  surface. 
The  filaments  issuing 
%tn,,  a,  will  have  the  Fig.  29. 

diflerciit  velocities  \/2ijhj  and  s/2gh,.  Consequently  they  will  tend 
to  describe  parabolic  paths  aicbf  and  fljci,  of  different  horizontal 
lauge,  and  intersecting  in  the  point  c     But  since  two  tilaments 


canuot  simnltaneonsly  flow  through  the  same  point,  they  must 
exercise  mutual  pressure,  and  will  be  deflected  out  of  the  paths  they 
tend  to  describe.  It  is  this  mutual  pressare  which  causes  the  ex- 
pansion of  the  jet  into  sheets. 

Lord  Eayleigh  has  pointed  out  tnat,  when  the  orifices  are  small  and 
the  head  is  not  great,  the  expansion  of  the  sheets  in  directions  per- 
pendicular to  the  direction  of  flow  reaches  a  limit  Sections  taken 
at  greater  distance  from  the  orifice  show  a  contraction  of  the  sheets 
until  a  compact  form  is  reached  similar  to  that  at  the  first  contrac- 
tion. This  is  shown  in  the  elevation  of  the  jet  e.  Beyond  this 
point,  if  the  jet  retains  its  coherence,  sheets  are  thrown  out  again, 
tut  in  directions  bisecting  the  angles  between  the  previous  sheets. 
Lord  Ravleigh  accepts  an  e.vplanation  of  this  contraction  first 
suggested  by  Bufl",  namely,  that  it  is  due  to  surface  tension  or 
capillarity.  The  fluid  is  enclosed  in  en  envelope  of  constant 
tension,  and  the  recurrent  form  of  the  jet  is  due  to  vibrations  of  the 
fluid  column,  about  a  circular  figure  of  equilibrium,  superposed  on 
the  general  progressive  motion.  Since  the  phase  of  vibration  de- 
pends on  the  time  elapsed,  it  is  always  the  same  at  the  same  point 
in  space,  and  thus  the  motion  is  steady  and  the  boundary  of  the  jet 
is  a  fixed  surface. 
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In  so  far  as  tho  vibrations  may  be  considered  isoclironons,  the 
distanco  between  consecutive  corresponding  points  of  the  recurrent 
figure,  or,  as  it  may  be  termed,  tho  wave  length  of  the  figure,  is  di- 
rectly proportional  to  tho  velocity  of  the  jet,  that  is,  to  the  square 
root  of  the  head  of  water.  For  low  he^ds  the  measurements  confirm 
this  law.  For  higher  heads  there  is  an  increase  of  the  wave  lengths 
in  a  higher  ratio  than  the  velocity  of  the  jet  This  points  to  a  de- 
parture from  isochronous  vibration,  the  nature  of  which  is  invcsti- 
l^atcd  in  Lord  Kayleigh'a  caper, 

IV.  THEORY  OF  THE  STEADY  MOTION  OF  FLUIDS. 

25.  The  general  equation  of  tho  steady  motion  of  a  fluid  given 
Ander  Hydrodynamics  furnishes  immediately  three  results  as  to  the 
ilistributiou  of  pressure  in  a  stream  which  may  here  be  assumed. 

(o.)  If  the  motion  is  rectilinear  and  uniform,  the  variation  of 
pressure  is  the  same  as  in  a  fluid  at  rest.  In  a  stream  flowing  in  an 
ipon  channel,  for  instance,  when  the  effect  of  eddies  produced  by  the 
toughness  of  the  sides  is  neglected,  the  pressure  at  each  point  is 
simply  tho  hydrostatic  pressure  due  to  the  depth  below  the  free 
iDrface. 

(6.)  If  tho  velocity  of  the  fluid  is  very  small,  tho  distribution 
of  pressure  is  approximately  the  same  as  in  a  fluid  at  rest. 

(c.)  If  the  fluid  molecules  take  precisely  the  accelerations  which 
they  would  have  if  independent  and  submitted  only  to  the  external 
forces,  the  pressure  is  uniform.  Thus  in  a  jot  falling  freely  in  the 
air  the  pressure  throughout  any  cross  section  is  uniform  and  equal 
to  tho  atmospheric  pressure. 

(d.)  In  any  bounded  plane  section  traversed  normally  by  streams 
which  are  rectilinear  for  a  certain  distance  on  either  side  of  the  sec- 
tion, the  distribution  of  pressure  is  the  same  as  in  a  fluid  at  rest. 

Distribution  of  Ensbgt  in  Incomphessible  Fluids. 

26.  Applicalion  of  the  Principle  of  the  Conservation  of  E^iergy  to 
Cases  of  Stream  Line  Motion. — The  external  and  internal  work, 
done  on  a  mass  is  equal  to  tho  change  of  kinetic  energy  produced. 
In  many  hydraulic  questions  this  principle  is  difficult  to  apply,  he- 
causo  from  the  complicated  nature  of  the  motion  produced  it  is 
difficult  to  estimate  the  total  kinetic  energy  generated,  and  because 
in  some  cases  the  internal  work  done  in  overcoming-  frictional  or 
viscous  resistances  cannot  be  asccrtjiincd  ;  but  in  the  case  of  stream 
lino  motion  it  furnishes  a  simple  and  important  result  known  as 
Bemouilli's  theorem. 

Lot  AB  (fig.  30)  be  any  one  elementary  stream,  in  a  steadily  moving 
fluid  mass.     Then,  from  tho  steadiness  of  tho  motion,  AB  is  a  fixed 


Fig.  30. 

path  in  space  through  which  a  stream  of  fluid  is  constantly  flowing. 
Lot  00  be  the  free  surface  and  XX  any  hoii/.ontal  datum  line.  Let 
(I)  bo  the  area  of  a  normal  cross  section,  v  the  velocity,  p  the  intensity 
of  pressure,  and  z  the  elevation  above  XX,  of  the  elementary  stream 
AB  at  A,  and  u^,  p^,  Vj,  c,  the  same  quantities  at  B.  Suppose  that 
in  a  short  time  t  tho  mass  of  fluid  initially  occupying  AB  (jomcs  to 
A'B'.  Then  AA',  BB'  are  equal  to  vt,  r,<,  and  the  volumes  of 
fluid  A  A',  BB'  are  the  equal  inflow  and  outflow  — Q(  =  wv(  —  w,fi<, 
in  the  given  time.  If  we  suppose  the  filament  AB  surrounded  by 
other  filaments  moving  with  not  very  diflerent  velocities,  the  fric- 
tional or  viscous  resistance  oh  its  surface  will  be  small  engugh  to 
be  neglected,  and  if  the  fluid  is  incompressible  no  internal  work  is 
done  in  change  of  volume.  Then  the  work  done  by  external  forces 
will  be  equal  to  tho  kinetic  energy  produced  in  tho  time  con- 
sidered. 

Tho  normal  pressures  on  the  surface  of  tho  mass  (excluding  the 
fnds  A,  B)  are  at  each  point  normal  to  tho  direction  of  motion,  and 
Jo  no  work.  Hence  tlio  only  extcniaj  forces  to  be  reckoned  are 
gravity  and  the  pressures  on  the  ends  of  the  stream. 

The  work  of  gravity  when  AB  falls  to  A'B'  is  tho  same  as  that  of 
transfeiTing  A  A' to  15  B' ;  that  is,  GQ(  (z-s,)-  The  work  of  tho 
pressures  on  tho  ends,  reckoning  that  at  B  negative,  because  it  is 
opposite  to  the  direction  of  motion,  is  (;)w  x  r()  -  (Pioi,  X!i,<)  = 
Q(  (j)  -  J".).  The  change  of  kinetic  energy  in  tho  time  I  is  the  differ- 
once  of  tho  kinetic  energy  originally  possessed  by  AA'  and  that 
finally  acquired  by  BB',  for  in  the  intermediate  part  A'B  there  is 


DO  change  of  kinetic  energy,  in  conBcqnence  of  tho  steadiness  of  tho 
motion.     But  tho  mass  of  A  A'  and  BB'  is  —  Qi,  and  the  change  ot 

kinetic  energy  is  therefore  — Q'(  ^  -  ^\  ■     Equating  this  to  the 
work  done  on  the  mass  AB, 


Gqt(z~z^)  +  qi{p 


-.,.-f*C^- 


Cividing  by  GQ<  and  rearranging  tho  terms, 


2</+G 


or,  OS  A  and  6  are  any  two  points. 


^Sl+t-^ 


--(-:•- constant -II 


(l)i 


(2> 


Now  —  is  the  head  due  to  tho  velocity  v,  J—  is  the  head  eqniva- 

1g  ^         G  ^ 

lent  to  the  pressure,  and  z  is  tho  elevation  above  the  datum  (sen 
§  16).  Hence  the  terms  on  the  left  are  the  total  head  due  to  velocity, 
pressure,  and  elevation  at  a  given  cross  section  of  the  filament. 
z  is  easily  seen  to  be  tho  work  in  foot-pounds  which  would  be  dono 

by  1  lb  of  fluid  falling  to  the  datum  line,  and  similarly  ^-  and  — 

'    ii  "if 

are  tho  quantities  of  work  which  vrould  be  dono  by  1  tb  of  fluid  duo 
to  the  pressure  p  and  velocity  v.  Tho  expression  on  the  loft  of 
the  equation  is,  therefore,  the  total  energy  of  the  stream  at  the  sec- 
tion considered,  per  lb  of  fluid,  estimated  with  reference  to  tho 
datum  lino  XX.  Henco  we  see  that  in  stream  lino  motion,  under 
the  restrictions  named  above,  the-  total  energy  per  lb  of  fluid  is  uni- 
formly distributed  along  tho  stream  line.  If  the  free  surface  of  tho 
fluid  00  is  taken  as  tho  datum,  and  -  A,  -  h^  are  the  depths  of  A  and 
B  measured  down  from  the  free  surface,  tho  equation  takes  tho 
form 

-  -A,    .     .     . 


or  generally 


2g     0 


I,  =. 


2? 


(3)1 


— u  .£-  _  A  =  constant 
2g     G 


(3a). 


27.  Second  Form  of  the  Tlicorem  of  BemoiilH. — Suppose  at  tho 
two  sections  A,  B  (fig.  31)  of  an  elementary  stream  small  vertical 
pipes  are   introduced,   which  may  be  termed  pressure  columns 


Fig.  31. 

(§  8),  having  their  lower  ends  accurately  parallel  to  tho  direction  of 
flow.  In  such  tubes  the  water  will  rise  to  heights  corresiiouding  to 
the  pressures  at  A  and  B.     Hence 


*=^ 


andi.'  =  £l- 
G 


Consequently  the  tops  of  the  pressure  colnmns  A'  and  B'  will  be 

at  total  heights  6-l-c=.-^  +  s  and  b'  +  </=Ei-+:^  above  tho  datum 

G  G    •        ■ 

lino  XX.     Tho  difference  of  level  of  the  pressure  column  tops,  or 
the  fall  of  free  surface  level  between  A  and  B,  is  therefore 


and  this  by  equation  (1),  §  26,  is 


2g 

That  is,  tho  fall  of  tree  surface  level  between  two  sections  is  eqnal 
to  the  difl'erence  of  tho  heights  due  to  tho  velocities  at  the  sections. 
The  line  A'B'  is  sometimes  called' the  line  of  hydraulic  gradient, 
though  this  term  is  also  used  in  cases  wlicro  friction  needs  to  be 
taken  into  account.    It  is  the  line  the  height  of  which  above  datum 
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is  the  sum  of  the  elevation  and  pressure  head  at  that  point,  and  it 
lialla  below  a  horizontal  line  A'^"  drawn  at  H  feet  aoove  XX  by 

the  quantities  a——  and  (  — -L,  when  friction  is  absent 

28.  Tlluslralimu  of  the  Tlieorem  of  Bernoulli. — In  a  lecture  to 
the  mechanical  section  of  the  British  Association  in  1876,  the  late 
Hi  W.  Kroudo  gave  some  experimental  illustrations  of  the  principle 
of  Bernoulli.  Mr 
Froude  remarked  that 
it  was  a  common  but 
erroneous  impression 
that  a  fluid  exercises 
in  a  contracting  pipe 
A  (fig.  32)  an  excess 
of  pressure  against 
the  entire  converging 
mrface  which  it  meets, 
and  that,  conversely, 

as  it  enters  an  enlarge-  _.     „„ 

ment  B,   a  relief  of  *'8-  ^^ 

pressure  is  experienced  by  the  entire  diverging  surface  of  the  pipe. 
Farther  it  is  commonly  assumed  that  when  passing  through  a  con- 
traction C,  there  is  in  the  narrow  neck  an  excess  of  pressure  due 
to  the  squeezing  together  of  the  liquid  at  that  point.  These  im- 
pressions are  in  no  respect  correct ;  the  pressure  is  smaller  as  the 
lection  of  the  pipe  is  smaller  and  conversely. 


Fig.  38. 

Fig.  33  shows  a  pipe  so  formed  that  a  contraction  is  followca  oy 
an  enlargement,  ana  fig.  84  one  in  which  an  enlargement  is  followed 
by  a  contraction.  The  vertical  pressure  columns  show  the  decrease 
o\  pressure  at  the  contraction  and  increase  of  pressure  at  tho  cn- 


I 

H 

1 
I 
I 


— 

—  J  — 
1 

li' 

^  ^"^ 
^ 

••e--' 

<- 

a 

_^ 

^^ 

•5 


Fig.  34. 


laroement.  The  line  ahc  in  both  figures  shows  the  variation  of  free 
surface  level,  supposing  the  pipe  frictiouless.  In  actual  pipes, 
however,  work  is  expended  in  friction  against  tho  pipo ;  the  total 
head  diminishes  in  proceeding  along  the  pipe,  and  the  free  surface 
level  is  a  line  such  as  a6|C„  falling  below  ahc. 
'  Mr  Froude  further  points  out  that,  if  a  pipe  contracts  and  enlarges 
■gain  to  the  same  size,  the  resultant  pressure  on  tho  converging  part 


Similarly  the  pressures  on  BC,  CD  balance  Oiose  on  GH,  EO.  lu 
the  same  way,  in  any  combination  of  enlarg»menta  and  contniL- 
tions,  a  balance  of  pressures,  due  to  the  flow  of  liquid  parallel  to  the 
axis  of  the  pipe,  will  be  found,  provided  the  sectional  area  and 
direction  of  the  ends  are  the  same. 

The  following  experiment  is  interesting.  Two  cisterns  providid 
with  converging  pipes  wore  placed  so  that  the  jet  from  one  was  tx- 
actly  opposite  the  entrance  to  the  other.  The  cisterns  being  filled 
very  nearly  to  tho  same  level,  the  jet  from  the  left  hand  cistern  A 
entered  the  right  hand  cistern  B  (fig.  36),  shooting  across  the  free 


^^i^ 


Fig.  3G. 

space  between  them  without  any  waste,  except  that  due  to  indirect- 
ness of  aim  and  want  of  exact  correspondence  in  the  form  of  the 
orifices.  In  the  actual  experiment  there  was  18  inches  of  head 
in  the  right  and  20i  inches  of  head  in  the  left  hand  cistern,  so 
that  about  2\  inches  were  wasted  in  friction.  It  will  be  seen  that 
in  the  open  space  between  the  orifices  there  was  no  pressure,  ex- 
cept the  atmospheric  pressure  acting  uniformly  throughout  the 
system. 

29.  Pressure,  Velocily,  and  Energy  in  Different  Stream  Lines.  — The 
equation  of  Bemouilli  gives  the  variation  of  pressure  and  velocity 
from  point  to  point  along  a  stream  line,  and  shows  that  the  total 
energy  of  the  flow  across  any  two  sections  is  tho  same.  Two  other 
directions  may  be  defined,  one  normal  to  tho  stream  line  and  in 
the  plane  containing  its  radius  of  curvature  at  any  point,  the  other 
noiTnal  to  the  stream  lino  and  the  radius  of  curvature.  For  the 
problems  most  practically  useful  it  will  be  sufficient  to  conader 
the  stream  lines  as  parallel  to  a  vertical  or  horizontal  plane.  If 
the  motion  is  in  a  vertical  plane,  the  action  of  gravity  must  be 


Fig.  35. 


nactlv  balances  the  resultant  pressore  on  the  diverging  part, 
that  there  is  no  tendency  to  move  the  pipe  bodily  when  water  flc 
through  it     Thus  the  conical  part  AB  (fig.  35)  presents  the 
projected  surface  as  III,  and  the  pressures  pamllcl  to  the  i 


1  water  flows 
he  same 

J    -    .  .   -       , pamllcl  to  the  axis  of 

tua  pipe,  normal  to  these  projected  surfaces,  balance  each  other. 


Fig.  87. 

taken  into  tho  reckoning ;  if  the  motion  is  in  a  horizontal  plane,* 
the  terms  expressing  variation  of  elevation  of  the  filament  will  dis- 
appear. ' 
Let  AB,  CD  (fig.  87)  be  two  consecutive  stream  lines,  at  present 
y  assumed  to  be  in  a  vertical 

plane,  and  PQ  a  noraial  to 
these  lines  making  nn  angle 
0  with  the  verticsL  Let 
P,  Q  be  two  particles  mov- 
ing along  these  lino  at  a 
distance  PQ-rfj,  and  let  z 
be  the  height  of  Q  ahsvo  tho  horizontal  plane  with  reference 
to  which  the  energy  is    measured,   «>  its    velocity,   and  ji    its 


1  Tho  following  theorem  It  taken  from  a  r«r*r  ^y  Profeisor  Coitertll,  "On 
the  Dlstrlhnllon  of  IJicrgy  In  «  Utet  of  Fluid  Id  Steady  iiotlou,"  fhU.  Jlat-, 
February  1878. 
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Then,  if  II  is  tlio  total  eiurgy  at  Q  per  unit  of  wiight 


H. 


Difforentiatiug,  we  get 


dH 


,      dp     vdv 
G        g 


0) 


But 


dv) 
'  ds\ 


Js 


(2^ 


for  the  increment  of  energy  between  Q  and  P. 
dz  =»  PQ  cos  <j>  ^  ds  C03  ((> ; 

.'.  dH  — -^ -i-^— +  ds  COB  <p (li), 

"  9 
where  the  last  term  disappears  if  the  motion  is  in  a  horizontal  plane. 
Now  imagino  a  small  cylinder  of  section  a?  described  ro'ind  PQ 
as  an  axis.  This  will  be  in  equilibrium  under  the  action  of  its 
centrifugal  force,  its  weight  and  the  pressure  on  its  ends.  But  its 
volume  is  tads  and  its  weight  Gaids.  Hence,  taking  the  com- 
ponents of  the  iovei  parallel  to  PQ — 

udp  _»  uds  -  Gtii  cos  0  (75 . 

3    P 
where  p  is  the  radius  of  cunaluro  of  the  stream  line  al  Q.     Conse- 
quently, introduciug  thpso  values  in  (1), 

rfH-  — rfiH =  — 

9P  9        !7   I    P 

Now  it  is  already  known  that  if,  through  any  particle  A,  lines  he 
drawn  through  B  and  C  two  particles  near  to  A,  such  thai  AB  and 
AC  arc  at  right  angles  at  the  instant  considered,  then  the  mean  an- 
gular Tclcity  of  the.«o  lines  is  the  same  in  whatever  direction  they 
are  drawn,  and  is  eqiial  to  the  angular  velocity  with  which  a  small 
cylindrical  element  described  round  A  would  rotate  if  supposed  sud- 
denly solidified.  This  mean  angular  velocity  may  be  conveniently 
called  the  molecular  rotation,  and  will  be  denoted  by  ^^.     In  the 

prc.«ent  case  —  is  the  angular  velocity  of  the  tangent  at  Q,  and  -— 
p  ,        ds 

in  the  angular  velority,  rc'-koned  in  the  same  direction,  of  a  line  i>cr- 

pendif'ular  to  the  tangent  through  P  and  Q.     The  sum  of  these  is, 

therefore,  twi.o  the  molcular  rotation,  and 

dn~.2-^i3 (3). 

9 

Now  rds  U  coustant,  bsing  the  flow  in  an  elementary  stream  of 
breadth  unity,  and  thii'kncss  I's.  Therefore  the  difference  of  energy 
Letween  two  conscutive  elementary  streams  is  jiroportional  to  the 
molocular  r  itition  at  any  point  of  either. 

Cdkhent.-'. 
30.   HccliJivi'tir   Current. — Supi>o.«e    the   motion    is   in   parallel 
fifrai^ht  st^  am  lines  (fig.  38)  io  a  vertieal  plane.     Thf  n  pis  infinite, 
and  from  eq.  (2^,  §  29, 

9 

Compiriug  this  with  (1)  wo  see  that 

^^.1  =  0; 

. ".  2  +  -^  =  constant (i^  ; 

or  thp  ])ressure  varies  hydrostatically  as  in  a  fluid  at  rest.     For  two 
utream  lines  in  a  horizontal 
plane,    z    is    coustant,    and 
therefore  p  is  coustant. 

Hidialiiig  Curmi'. — Sup- 
pose water  flowing  radially 
between  horizontal  parallel 
planes,  at  a  distance  apart 
—  J.      Conceive  two    cylin- 


B 

1 
1 
J 

! 

1 
B 

Q 


Fig.  38. 
drical    sections  of   the'  current   at   radii   >\   and    r,,    where  the 
velocities  are  f,  and  v„,  and  the  pressures  p^  and  p^.     Since  the 
flow  across  each  cylindrical  section  of  the  current  is  the  same, 
Q  =  2ffii5i'i  =  2)rr,5r, 

Zl  =  ^ (6). 

The  Telocity  would  be  infinite  at  radins  0,  if  the  cuiTent  could  be 
conceived  to  extend  to  the  axis.     Now,  if  the  motion  ia  steady, 


H  = 


G'^ig 


P,- 


G'^2g 


•■i? 


G        2gV      r,y 


2;/ 


(6); 
(6..). 


Hence  the  pressure  increases  from  the  interior  outwards,  in  a  way 
indicated  by  the  pressure  columiis  in  fig.  39,  the  curve  through  the 
free  surfaces  of  the  pressure  columns  being,  in  a  radial  section,  the 


Fig.  39. 
quasi-hypcrbola  of  the  foim  i!/'  =  c'.    This  curve  is  asymptotic  to  a 
horizontal  Une,  H  feet  above  the  line  from  which  the  presauies  are 
measured,  and  to  the  axis  of  the  current. 

Free  Circular  Vorlex. — A  free  circular  vortex  is  a  revolving  mass 
of  water,  in  which  the  stream  lines  are  concentric  circles,  and  in  which 
the  total  head  for  each  stream  line  is  the  same.  Hence,  if  by  any 
slow  radial  motion  portions  of  the  water  strayed  from  one  stream 
line  to  another,  they  would  take  freely  the  velocities  proper  to  their 
new  positions  under  the  action  of  the  existing  fluid  pressures 
only. 

For  such  a  current,  the  motion  being  horizontal,  we  have  for  all 
the  circular  elementary  streams 

H  =  ^-l = constant ; 

G  ^2g 

.-.dn-^+'^^o 

G        9 
Consider  two  stream  lines  at  radii  r  and  r  +  dr  (fig.  39). 
(2),  §29,  p  =  J- and  (fs  =  rfr, 

— dr-\-  —  =0, 
gr  g 

do  dr 


■    (7). 
Ihen  in 


V  cc  ±- (8), 

r 

precisely  as  in  a  radiating  current ;  and  hence  the  distribution 
of  pressure  is  the  same,  and  formulie  6,  6o  are  applicable  to  this 
case. 

Free  Spiral  Vortex. — As"  in  a  radiating'  and  circular  current  the 
equations  of  motion  are  the  same,  they  will  also  apply  to  a  vortex 
in  which  the  motion  is  compounded  of  these  motions  in  any  pro- 
portions, provided  the  radiai  component  of  the  motion  varies  in- 
versely as  the  radius  as  in  a  radial  current,  and  the  tangential 
component  varies  inversely  as  the  radius  as  in  a  free  vortex. 
Then  the  whole  velocity  at  any  point  will  be  inversely  propor- 
tional to  the  radins  of  the  point,  and  the  fluid  will  describe  stream 
lines  having  a  constant  inclination  to  the  radius  drawn  to  the 
axi'  of  tho  current.  That  i.-',  the  stream  lines  will  bo  logarith- 
mic spiials.      When  water  is  delivered  from  the  circumference 
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of  i  centrifugal  pump  or  luibiiio  into  a  chamber,  it  forms  a  free  vor- 
tex of  this  kino.  The  water  llows  spirally  outwards,  its  velocity 
diminishing  and  its  pressure  increasing  according  to  the  law  stated 
above,  and  the  head  along  each  spiral  stream  lino  is  constant. 

31.  Forced  Vortex. — If  the  law  of  motion  in  a  rotating  current  is 
different  from  tliat  in  a  fr^c  vortex,  some  foice  must  bo  applied  to 
cause  the  variation  of  velocity.  The  simplest  case  is  that  of  a  ro- 
tating current  in  which  all  the  particles  have  equal  angular  velocity, 
aa  for  instance  when  they  are  driven  round  by  radiating  paddles 
revolving  uniformly.  Then  in  equation  (2),  §  29,  considering  two  cir- 
cular stream  lines  of  radii  rand  r  +  </r(6g.  40),  we  have/)- r,  ds-dr. 
if  the  angular  velocity  is  a,  then  var  and  dv-adr.     Hence 

,„     a-r.       a'rdr     2a?r. 

rfH  _  — dv  + = dr  . 

9  3  9 

Comparing  this  with  (1),  §  29,  and  putting  dz=0,  because  the 
motioQ  is  Dorlzontal, 


dp     a^rdr 
dp      a'r- 


Ldr. 


-  +  ooastant 


(9)- 


'J 
p      «-*■' 
O       2j 

Let  P\>  ♦"ii  ''i  '"i  the  pressure,  radius,  and  velocity  of  one  cylin 
drical  section,  ]>„  r„  r,  those  of  another  ;  then 


G 

Pi -Pi 


Pi 
G 


.,..,.„.:.  (10). 


G        io  2? 

That  is,  the  jircssurc  increases  from  within  outwards  in  a  curve  which 
in  radial  sections  is  n  pnraboln,  and  surfaces  of  equal  pressure  are 
paraboloids  of  revolution  (fig.  40). 
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Fig.  40. 

Dissipation  of  Head  in  Sdocr. 

32.  Rdalion  of  Pressure  and  Vclocilij  i,i  n  Slrraii  in  Stmdy 

Afotion  tclun  the  Chaiijrs  of  Seclion  of  the  Slrcam  m-r  Ab\-iip'. — 

When   a  stream   changes  section    abruptly,    rotatii  g   eddies    are 

fonned  which  dissipate  energy.     T.i6  energy  absorbed  in  pro-luring 


c  c 


^•2t 


.0). 


rotation  is  at  once  .ibstracted  from  tli.-it  effective  in  causing  the  flow,^ 
and  sooner  or  Inter  it  is  wasted  by  frictional  resistances  due  totho 
rapid  relative  motion  of  the  eddying  parts  of  the  fluid.  In  such 
cases  the  work  thus  expended  interually  in  the  fluid  is  too  impottant. 
tp  be  neglected, 
and  the  energy 
thus  lost  is  com- 
monly termed  en- 
ergy lost  in  shock. 
Suppose  fig.  41  to 
represent  a  stream  _-^ 
having  such  an 
abrupt  change  of 
section.  LetAB, 
CD  be  normal  sec- 
tions    at     points 

where       ordinary  —  , 

streamline  motion 

has  not  been  dis-  ^'Si  ^'• 

turbed  and  where  it  has  been  re-established.  Let  a,p,  v  be  the  areai 
of  section,  pressure,  and  velocity  at  AB,  and  »i,  Pi,  r,  corresponding 
quantities  at  CD.  Then  if  no  work  were  expended  iutcrnally,  and 
assuming  tho  stream  horizontal,  we  should  have 

G*  29       G 

But  if  work  is  expended  in  producing  irregular  eddying  motionj  the 
head  at  the  section  CD  will  be  diminished. 

Suppose  the  mass  ABCD  comes  in  a  short  time  t  to'A'B'CD'l 
Tho  resultant  force  parallel  to  the  axis  of  tho  stream  is 

po)  +  Pi,(w,  -  a)  -Pioi,, 
wliere/),  is  put  for  tho  unknown  pressure  on  the  annular  space  be- 
tween AB  and  EF.     The  impulse  of  that  force  is 

The  horizontal  cliange  of  momentum  in  the  same  time  is  the  differ- 
ence of  the  momenta  of  CDC'D'  and  ABA'B',  because  tlie  amount 
of  momentum  between  A'B'  and  CD  remains  unchanged  if  tha 
motion  is  steady.  The  volume  of  ABA'B'  or  CDC'D',  being  tho 
inflow  and  outflow  in  the  time  t,  is  Q(  —  uvl  —  w,r,<,  and  the  moment 

P  G  ' 

tum  of  these  masses  is  — Qi<  and  — Qe,/.     The  change  of  momeu- 

9  9 

turn  is  therefore  —  Q((i',  — v).     Equating  this  to  the  impulse,- 
9 

{ ;)w -l-;>o(<»,  -  b) -7)ii», }f - --Q((fi - ») . 

Assume  thatp„  =  ;;,  tho  pressure  at  AB  extending  unchanged  through 
tho  portions  of  fluid  in  contact  with  AE,  BF  which  lie  out  of  the 
path  of  the  stream.     Then  (since  Q-cuifi) 


(p 

-Pi)' 

G     , 

i 

-t- 

9 

p 
■g 

4- 

G        2j 

2? 

(2); 


(3)- 

This  differs  from  the  expression  (1),  §  26,  obtained  for  cases  where  no 
sensible  internal  work  is  done,  by  the  last  term  on  the  right.    That 

is  ("-"i)'  has  to  be  added  to  the  total  head  at  CD,  which  ia 
2? 

J|!l  +  JJil ,  to  make  it  equal  to  the  total  head  at  AB,  or  -^'i'  is 
G^  'Ij  '       ■  ^  .  .    2y 

tho  head  lost  in  shock  at  the  abrupt  cjiange  of  section.  But 
V  -  0,  IS  the  relative  velocity  of  the  two  parts  of  the  stream.  Hence, 
when  an  abrupt  change  of  section  occurs,  the  head  due  to  the 


relative  velocity  is  lost  in  shock,  or 


(r-r,)' 
2;/ 


foot-pounds  of  energy 


is  wasted  for  each  pound  of  fluid.     Experiment  veriGes  this  result, 
60  that  the  assumption  that^,-/'  appears  to  be  admissible. 
If  there  is  no  shock, 

G  "  G   ■      2jf 


If  there  is  shock, 


Pi 
G 


V 
G 


I  !•,  -  Vl 


HcDco  the  pressuro  head  at  C  D  in  tho  second  case  is  less  than  in  tho 
former  by  tlie  quantity 

2J       • 
or,  putting  w,'-,-ci>r,  by  tho  qnontity 
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y.  THEORY  OF  THE  DISCHARGE  FROM  ORIFICE.'?  AND 
MOUTHPIECES. 

S3.  Minimum  Cotfficient  of  Contraction.  Re-entrant  Mouth- 
piece  of  Borda.  — In  one  Bpocial  cose  the  coefficient  of  contraction 
can  be  determined  theoretically,  and,  as  it  is  the  case  where  the 
convergence  of  the  "streams  approaching  the  orifice  takes  place 
through  the  greatest  possible  angle,  the  coefficient  thus  determined 
is  the  minimum  coefficient. 

Let  fig.  42  represent'  a  vessel  with  vertical  sides,  00  being  the  free 
water  surface,  at  which  the  pressure  is  pa-  Suppose  the  liquid 
issues    by  a  hori- 


lontal 
piece 


aa.  _ 


mouth- 
wliich  is 
re-entrant  and  o/ 
the  greatest  length 
which  permits  the 
jet  to  spring  clear 
from  the  inner 
end  of  the  orifice, 
without  adhering 
to  its  sides.  With 
such  an  orifice  the 
velocity  near  the 
points  CD  is  neg- 
ligible, and  the 
pressure  at  those 
points  may  bo 
taken  equal  to  the 
hydrostatic  pres- 
sure due  to  the 
(lepth  from  the  free 
surfi^ce.  Let  fl  bo 
the  area  of  the 
mouthpiece  AB,  » 
that  of  the  con- 
tracted    iet     

Suppose  that  in  a 

short   time  t,  the  ^S'  *-• 

mass  OOna  comes  to  the  position  CO"  aV  ;  the  impolse  of  the 

horizontal  external  forces  acting  on  the  mass  during  that  time  is 

equal  to  the  horizontal  change  of  momentum. 

The  pressure  on  the  side  OC  of  the  mass  will  be  balanced  by  the 
pressure  on  the  opposite  side  OE,  and  so  for  all  other  portions  of  the 
vertical  surfaces  of  the  mass,  excepting  the  portion  EF  opposite  the 
mouthpiece  and  the  surface  AaaB  of  the  jet.  On  EF  the  presSbre  is 
simply  the  hydrostatic  pressure  due  to  the  depth,  that  is,  (p<,  +  Gh)a. 
On  the  surface  and  section  AaaB  of  ^he  jet,  the  horizontal  re- 
BiJtant  of  the  pressure  is  eciual  to  the  atmospheric  pressure  p, 
acting  on  the  vertical  projection  AB  of  the  jet ;  that  is,  the  resultant 
pressure  is-p<,n.  Hence  the  resultant  horizontal  force  for  the 
whole  mass  OOaa  is  (p„-)-GA)n-^„n-GAn.  Its  impulse  in  the 
time  t  is  GhClt.  Since  the  motion  is  steady  there  is  no  change  of 
mo'jientum  between  O'O'  and  aa.  The  change  of  horizontal  momen- 
tum is,  therefore,  the  difference  of  the  horizontal  momentum  lost 
in  the  space  OOO'O'  and  gained  in  the  space  aaa'a'.  In  the  former 
space  there  is  no  horizontal  momentum. 

The  volume  of  the  space  aaa'a!  is  avt ;  the  mass  of  liquid  in  that 

space  is  —  uvt ;  its  momentum  is  — uij^t     Equating  impulse  to 

momentum  gained, 

Ohat-  —  avH  ; 
9 

to      gh 
But  i>'_2sA,  and -!!—(•,  ; 

n     ¥    '•  ■ 

B  result  confirmed  by  experiment  with  loouthpieccs  of  this  kind. 
A  similar  theoretical  investigation  is  not  possible  for  orifices  in 
plane  surfaces,  because  the  velocity  along  the  sides  of  the  vessel  in 
the  neighbourhood  of  the  orifice  is  not  so  small  that  it  can  be  neg- 
lected. The  resultant  horizontal  pressure  is  therefore  greater  than 
CAn,  and  the  contraction  is  less.  The  experimental  values  of  the 
cOBfficient  of  discharge  for  a  re-entrant  mouthpiece  are  0-5149 
(Borda),  0-5547  (Bidone),  0-5324  (Weisbach),  values  which  differ 
little  from  the  theoretical  value,  0-5,  given  above. 

«4._  Velocity  of  Filaments  issuing  in  a  Jet.— A  jet  is  composed 
of  fluid  filaments  or  elementary  streams,  which  start  into  motion  at 
lome  point  in  the  interior  of  the  vessel  from  which  the  fluid  is  dis- 
ehirgcd,  and  gradually  acquire  the  velocity  of  the  jet.  Let  Mm, 
>Vtr  43,_bo  such  a  filament,  the  ix)int  M  being  taken  where  the  velo- 
eitieis  insensibly  small,  and  m  at  the  most  contracted  section  of  the 


jet,  where  the  filaments  have  become  parallel  and  exercise  uniform 
mutual  pressure.     Take  the  free  surface  AB  for  datum  line,  and  let 

A  B  n        


Fig.  43. 


Pi,  v„  A],  be  the  pressure,  velocity,  and  depth  below  datum  at  M  ] 
p,  V,  h,  the  corresponding  quantities  at  m.     Th( 


Then  §  26,  eq.  (8), 


-t-'^-^-l--'^- 


(1). 


But  at  M,  since  the  velocity  is  insensible,  the  pressure  is  the  hydro-; 
static  pressure  due  to  the  depth  ;  that  is,  t>j  —  0,  Pi  —  Po  +  Gh,.  Xi 
m,  p—pa,  the  atmospheric  pressure  round  the  jet.  Hence,  insert- 
ing these  values, 

i~' <^)' 

or  i>-V^-8-025VA      .    .     (2a). 

That  is,  neglecting  the  viscosi^  of  the  fluid,  the  velocity  of  fila- 
ments at  the  contracted  section  of  the  jet  is  simply  the  velocity  due 
to  the  difference  of  level  of  the  free  surface  in  the  Tesexvoir  and 
the  orifice.  If  the  ori- 
fice is  small  in  dimen- 
sions compared  with  h, 
the  filaments  wiU  all 
have  nearly  the  same 
velocity,  and  if  A  is 
measured  to  the  centre 
of  the  orifice,  the  equa- 
tion above  gives  the 
mean  velocity  of  the 
jet. 

Case  of  a  Submerged 
Orifice.  — Lettheoriiice 

discharge     below    the  _.     ,, 

level  of  the  lail  water.  ^'S-  **• 

Then  using  the  notation  shown  in  fig.  44,  wa-have  at  M,  *i^0, 
Pi  —  Gh^-i-p^;  at  m,  p-Gh^+p,.  Inserting  these  values  in  (3), 
§26. 


\m\ 

-  T  ■ 
1 
1 

i 
1 

i 
1 

-IB'             _j, 

^^K+^-K-^+h 


-h  A-^' 


2? 


h^-h 


(8), 


where  h,  is  the  difference  of  level  of  the  head  and  tail  water,  and  may 
be  termed  the  effective  head  producing  flow. 

Case  where  the  Pressures  are  different  on  the  Free  Surface  dhd  at 
the  Orifice. — Let  the  fluid  flow  from  a  vessel  in  which  the  pressure  is 
Pf,  into  a  vessel  in 
which  the  pressure 
is  p,  fig.  45.  The 
pressure  Pd  will 
produce  the  same 
effect  as  a  layer  of 
fluid   of  thickness 

-£2  added    to    the 

head  water ;  and 
the  pressure  p  will 
produce  the  same 
eS'eot    as    a    layer 

of    thickness    -£- 

Cr 

added  to  the  tail 
water.  Hence  the 
efl'octive  difference 
of  level,  or  effec- 
tive head  producing 
flow,  will  be 


+ 
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1 

h-K+^. 


Fig.  45. 
P   . 
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and  the  velocity  of  discharge  will  be 
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'-v^^Tv^l 


....     (4). 

We  m.iy  express  this  result  by  saying  that  differences  of  prossure  at 
the  free  sarlace  )tcd  at  the  onfice  are  to  be  recVoned  as  port  of  the 
effective  head. 

Uenoe  in  all  cases  thus  far  treated  the  velocity  of  the  jet  is  the 
velocity  due  to  the  effective  head,  and  the  discharge,  allowing  for  con- 
traction of  the  Jet,  is 

Q^eav-ea'^i  (6), 

where  a  is  the  area  of  the  orifice,  ca  the  area  of  the  contracted  sec- 
tion of  the  jet,  and  A  the  effective  head  measured  to  tho  centra  of 
the  orifice.  If  A  arid  a  are  taken  in  feet,  Q  la  in  cubic  feet  ner 
second. 

It  is  obvious,  however,  that  this  formula  assumes  tlmt  all  the 
filaments  have  sensibly  the  same  velocity.  That  will  be  true  (or 
horizontal  orifices,  and  very  approximately  true  in  other  ca-scs,  if  tlie 
dimensions  of  the  orifice  are  not  lar^  conipoitd  with  the  head  A. 
In  large  orifices  in  say  a  vertical  surface,  the  value  of  A  is  different 
for  dinerent  filaments,  and  then  the  velocity  of  different  filaments  is 
not  sensibly  the  earns. 

SniPLE  OarpicEs — Read  CoNsTAirr. 

35.  Large  Rectangular  Jets  from  Orijua  in  rertical  Plane  Sur- 
faca.  — Let  an  orifice  in  a  vertical  plane  surface  be  so  formed  that  it 
produces  a  jet 
Larviiig  a  rect- 
angular contract- 
ed section  with 
vertical  and  hori- 
zontal sides.  Let 
b  (fig.  40)  be  the 
breadth  of  the  jet, 
&,  and  A,  the 
depths  beiow  tho 
fh!e  surface  of  its 
upper  and  lower 
surfaces.  Con- 
aider  a  lamina  of 
the  jet  between 
the  depths  A  and  ^8-  ^°- 

A  +  (fA.  Its  normal  section  is  MA,  and  the  velocity  of  discbarge 
V23X.  The  discharge  pet  second  in  this  lamina  is  therefore 
b^'lgh  dh,  and  that  of  the  whole  jet  is  therefore 


Q 


-  /     b\/-2gh 
-}»V^JA,'-A,'| 


.     .     .     (6), 

where  tho  first  factor  on  the  right  is  a  coeflicient  depending  on  the 
form  of  the  orifice. 

Now  an  orifice  producing  a  rectangular  jet  must  itself  be  very 
approximately  rectangular.  Let  B  Ee  the  breadth,  H,,  H,,  the 
depths  to  the  upper  and  lower  edges  of  the  orifice.     Put 

^V-^-. in 

Tlicn  the  discharge,  in  terms  of  the  dimensions  of  the  orifice,  instead 
of  those  of  tho  iet,  is 

Q-i<;B\^,H,'-H,') (8), 

the  formula  commonly  given  for  the  discliargc  of  rectangular  orifices. 
The  coefficient  c  is  not,  however,  simply  tho  cocffici  ;nt  of  contraction, 
the  value  of  which  is 

atad  not  that  given  in  (7).  It  cannot  be  assumed,  therefore,  that  c 
in  equation  (8)  is  constant,  and  in  fact  it  is  found  to  vary  for  different 

R  R 

yolnes  of  q-  and  -=-  ,  and  must  be  ascertained  experimentally. 

Relation  oeiuxcn  the  Expressions  (5)  and  (8). — For  a  rectangular 
orifice  the  area  of  the  orifice  is  «  — B(H,-H,),  and  tho  depth  mea- 
sured to  its  centre  is  }  (H,  +  H,).     Putting  these  values  in  (6), 

From  (8)  the  discharge  is 

Q,.-|<:BV2?,H,'-H,'). 
Hence,  for  the  eomo  value  of  c  in  the  two  cases, 


Oi 


nj 


H,' 


(U,-lI,)Vi(H,+  Uj' 


-09427 


ill 


w 


TT 

,  jJ  varies  from  0  to  1. 


The  following 


If  Hi  varies  from  0  to  » ,^ ,  — „  „  ^  ,.     ^^„  loiiowmg 

table  gives  values  of  the  two  estimates  of  tho  discharge  for  different 
values  of  ^  : — 


s-:- 

Qi 

I- 

Qj 
«• 

00 

•943 

0  8 

•909 

0-2 

■979 

0  9 

■909 

0-5 

•995 

1-0 

1-000 

0-7 

•998 

TT 

Henco  it  is  ob'rioas  that,  except  for  very  small  values  ^f  fiJ,  the 
simpler  equation  (6)  gives  values  sonsibly  identical  with  thoee  of 

TI 

(8).    When  _l  <  0-6  it  is  better  to  use  equation  (8)  with  values  ol 
11,  ^ 

c  determined  experimentally  for  the  particular  proportions  of  orlfio* 

which  are  ih  qnesrion. 

36.  Large  Jets  having  a  Circular  Section  from  Orifices  in  a  Ver 

tical  Plane  Surface. — Let  fig.  47  represent  the  section  of  the  Jet, 

O  O 


Fig.  47. 

iing  the  tree  surface  le 
through  uie  horizontal  strip  aabb,  of  breadth  natb,  between  tE» 
Aj  +  y  and  depths  h^  +  y-Vdy,  is 

rfQ-M2£KAi  +  ff)]rfy. 
Tho  whole  discharge  of  the  jet  is 

Q-y"''*V{VA-^I/)}<^y' 

But  J— <i  sin  ^  ;  y—iii[\  -ooup);  dy—l^sia  <fd4>.     Let 

d 
*~2A,-)-d' 
then 

Q— y-  ^  I  25^*1+4)  \jC"^  'Wl-«co3^<i^ 
From  eq.  (6),  putting  io-.^<f,  A-Aj  +  _. ,  e-1  when  </  is  the  ^gr 
meter  of  the  Jet  and  not  that  of  the  orifice. 

Q..|..^J2,(A..|)j. 


For 


and  for 


»i- 


t-0and9--]  ; 


A,-0,  €-1  and  ^-098. 


So  that  in  this  case  also  the  difference  between  the  simple  formnU 
(5)  and  the  formula  above,  in  which  the  variation  of  head  at  differ- 
ent parts  of  the  orifice  is  taken  into  account,  is  very  small. 

Notches  and  Weies. 

37.  yolchet,  Weirs,  and  ByeuKi^hes. — A  notch  is  an  orifice  extend^ 
ing  up  to  tho  free  imrfaco  level  in  the  r«ervoir  from  which  tho  dli> 
charge  takes  place.  A  weir  is  a  structure  over  which  tho  water  flow^i 
the  oischaige  being  in  the  sojno  conditions  as  for  a  notch.  Tho  for 
mula  of  discharge  for  an  orifice  of  this  kind  is  ordinarily  dedBca4 
by  putting  H,  — 0  in  tho  formula  for  the.  corresponding  orifice,  obi 


472 

Uined  as  in  the  preceding  section, 
•pat  Hi -0  in  (8 J. '   Then 
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[htdeatjucs. 


Thus  for  a  rectangular  notch, 


Q-i<;BV2j  H (11), 

where  H  is  put  for  tlie  depth  to  the  crest  of  the  weir  or  the  bottom 
of  the  notcn.  Fig.  48  shows  the  mode  in  which  the  discharge 
occura  ia  the  case  of  a  rectangular  notch  or  weir  with  a  level  crest. 
As  the  free  surface  level  falls  very  sensibly  near  the  notch,  the  head 
H  should  bo  measured  at  some  distance  back  from  the  notch,  at  a 
point  where  the  velocity  of  the  water  is  very  small. 
-  Since  the  area  of  the  notch  opening  is  BH,  the  above  formula  ia 

of  the  form  

Q-<;xBHxiV2jH, 
where  i  is  a  factor  depending  on  the  form  of  the  notch  and  express- 
ing the  ratio  of  the  mean  velocity  of  discharge  to  the  velocity  due 
to  the  depth  H. 

38.  Francis's  Formula  for  Kedangular  Notches. — The  jet  dis- 
charged through  a  rectangular  notch  has  a  section  smaller  than  BH, 
(a)   because    of  the  ,^___^^;^j^_^g^ej^ 


fail  of  the  water 
surface  ■  from  the 
point  where  H  is 
measured  towards 
the  weir,  (i)  in  con- 
sequence of  the 
crest  contraction, 
(c)  in  consequence 
of  the  end  contrac- 
tions, i  It  may  be 
pointed  •  out  that 
while  the  diminu- 
tion of  the  section 
of  the  jet  due  to 
the  surface  fall  and 
to  the  crest  contrac- 
tion is  proportional 
to  the  length  of  the 
weir,  the  end  con- 
tractions have  near- 
ly the  same  effect 
whether  the  weir  is 
wide  or  narrow. 

Mr  Francis's  ex- 
periments showed 
that  "a;  perfect  end 
pnntractioii,  when 
the  heads  varied 
from  3  to  24  inches, 
and  the  length  of 
the  weir  was  not  less 
than  three  times 
the  head,  dimin- 
ished the  effective 
length  of  the  weir  by  an  amount  approximately  equal  to  one-tenth 
jf  the  head.  Hence,  if  I  is  the  length  of  the  notch  or  weir,  and  H  the 
iiead  measured  behind  the  weir  wnere  the  water  is  nearly  still,  then 
the  width  of  the  jet  passing  through  the  notch  would  be  i-0'2H, 
allowing  for  two  end  contractions.  In  a  weir  divided  by  posts 
there  may  be  more  than  two  end  contractions.  Hence,  generally, 
the  width  of  the  jet  is  Z  -  0  InH,  where  n  is  the  number  of  end  con- 
tractions of  the  stream.  The  contractions  due  to  the  fall  of  surface 
^nd  to  the  crest  contraction  are  proportional  to  the  width  of  the  jet. 
Hence,  if  cH  is  the  thickness  of  the  stream  over  the  weir,  measured 
at  the  contracted  section,  the  section  of  the  jet  will  be  c(i  -  0  lnH)H 
and  (§  37)  the  mean  velocity  will  be  |\/23H.  Consequently  the 
discharge  will  be  given  by  an  equation  of  the  form 

Q  =  |c(Z-0-lnH)HV2p' 
=  6-35<;(;-01)(H)H^ 

This  is  Francis's  formula,  in  which  the  coefficient  of  discharge  c  is 
much  more  nearly  constant  for  dilferent  values  of  I  and  h  than  in 


Fig.  49. 
llie  ordmary  fonnula.     Francis  found  for  c  the  mean  .value  0  622, 
the  weir  being  sharp-edged. 


39.  Triangular  NoUh  {f\s.  49).— Consider  a  lamina  issuing  be- 
tween the  depths  A  and  A  -h  rfA.  Its  area,  neglecting  contraction,  will 
be  hdh,  and  the  velocity  at  that  depth  ia  V23A.  Hcnco  the  diB> 
charge  for  this  lamina  ia 

i  V^rfA. 
But 

B     _H_ 
b ~H-A ' 


6-B 


Hence  discharge  of  lamina 


H-A 
H     ■ 


T,  H-A   , — 
-^— y-Vl^AdA; 

Olid  total  discharge  of  notch 

-=ABv^H5, 
or,  introducing  a  coefficient  to  allow  for  contraction, 

Q--i«j«BV2?H'. 
■WTien  a  notch  is  used  to  gauge  a  stream  of  varying  flow,  the  ratio 
_  varies  if  the  notch  is  rectangular,  but  is  constant  if  the  notch  is 

triangular.  This  led  Professor  James  Thomson  to  suspect  that  the 
coefficient  of  discharge,  c,  would  be  much  more  constant  with  differ- 
ent values  of  H  in  a  triangular  than  in  a  rectangular  notch,  and  this 
has  been  experimentally  shown  to  be  the  case.  Hence  a  triangular 
notch  is  -more  suitable  for  accurate  gaugings  than  a  rectangular 
notch.  For  a  sharp-edged  triangular  notch  l^ofessor  J.  Thomson 
found  c  =  0'617.  It  will  be  seen,  as  in  §  37,  that  since  JBH  is  the 
area  of  section  of  the  stream  through  the  notch,  the  formula  is 
again  of  the  form 

Q-cxiBHxAV2ffH, 

where  fc  —  -^  is  the  ratio  of  the  mean  velocity  in  the  notch  to  the 
velocity  at  the  depth  H.  It  may  easily  bo  shown  that  for  al] 
notches  the  discharge  can  be  expressed  in  this  form. 

40.  Weir  with  a  Broad  Sloping  Crest.  — Suppose  a  weir  formed  with 
a  broad  crest  so  sloped  that  the  streams  flowing  over  it  have  a  movfr 
ment  sensibly  rectilinear  and  uniform  (fig.  50).  Let  the  inner  edge  b« 


Fig.  50. 

so  rounded  as  to  prevent  a  crest  contraction.  Consider  a  fliament 
aa',  the  point  a  being  so  far  back  from  the  weir  that  the  velocity  of 
approach. is  negligible.  Let  00  be  the  surface  level  in  the  reservoir, 
and  let  a  be  at  a  neight  A"  below  00,  and  A'  above  a'.  Let  Abe  the 
distance  from  00  to  the  weir  crest  and  ethe  thickness  of  the  stream 
upon  it.  Neglecting  atmospheric  pressure,  which  has  no  influence, 
the  presstire  at  a  is  GA";  at  a'  it  is  Gz.     If  *  be  the  velocity  at  o', 

—  -h'-^h"-z-h-e; 
2?  

Q-i«  V2gr(A-«). 

Theory  does  not  furnish  a  value  for  c,  but  Q  — 0  for  <  =  0  and  for 
e  =  h.     Q  has  therefore  a  maximum  for  a  value  of  e  between  0  and  A,' 

obtained  by  equating  -Ji  to  zero.  This  gives  c  =  \h,  and,  inserting 
this  value. 


de 


Q  =  0-385  6AV2jA, 


as  a  maximum  value  of  the  discharge  with  the  conditions  assigned. 
Experiment  shows  that  the  actual  discharge  is  very  approximately 
equal  to  this  maximum,  and  the  formula  is  more  legitimately  ap- 
plicable to  the  discharge  over  broad-crested  weirs  and  to  cases  such 
as  the  discharge  with  free  upper  surface  through  large  masonry 
sluice  openings  than  the  ordinary  weir  formula  for  sharp-edged 
weirs.  It  should  be  remembered,  however,  that  the  friction  on 
the  sides  and  crest  of  the  weir  has  been  neglected,  and  that  this 
tends  to  reduce  a  little  the  discharge.  The  formula  is  equivalenf 
to  the  ordinary  weir  formula  with  <;-0  577. 
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Cotjicienta  for  the  Dixharge  over  Weirs,  derived  from  the  Experimenls  of  Mr  Blaclcwcll.  When  more  than  oiu  cj-ixrimeiU  teas  made 
with  the  same  head,  and  the  results  were  pretty  uniform,  tlie  resulting  coefficients  are  marked  with  an  (').  _  2'he  tffeel  of  the  con- 
verging winff-boaiUs  is  very  stromjhj  marked. 


llciKis  In 

Sliitv  Edgo. 

FlAnks  2  Inches  thick,  squAro  on  Crest 

Crests  3  fctt  wide. 

Inches 
mciuurcil 
trum  81)11 
Water  In 
Reservoir. 

1 

3  tect 

10  feet 

3(cct 

erect 

10  (cct 

10  feet  long, 
wine-tmerds 

3  feci  long. 

3  feet  long. 

3  feet  long. 

6  feet  long. 

10  feet 

10  feet 
long,  fsU 
1  In  18. 

l.mg. 
•677 

long. 

long. 

lOD^. 

long. 

making  an  angle 
of  60*. 

Icrcl. 

fall  1  In  18. 

toll  1  In  12. 

level. 

long,  level. 

•809 

•467 

■459 

•43.';' 

•754 

•452 

•545 

•4C7 

•381 

•467 

2 

•675 

•803 

•509* 

•501 

•586' 

•675 

•482 

•540 

•533 

•479* 

•495' 

8 

•630 

•842* 

•503' 

•597* 

■5G9* 

•441 

•537 

•539 

•492* 

4 

•617 

■6S6 

•549 

•575 

■002* 

•656 

•419 

•431 

•455 

•497* 

•616 

6 

•602 

•050" 

•588 

•601* 

■009* 

•671 

479 

•516 

518 

...      ' 

6 

•593 

•593* 

•008* 

•570* 

•501* 

•531 

•507 

■513 

■543 

7 

•017* 

•COS' 

•576* 

•488 

•513 

•527 

•497 

8 

•581 

•COG* 

•590* 

•548* 

•470 

•491 

•468 

■507 

9 

•530 

•COO 

•569* 

•558* 

■476 

•492* 

•498 

•480* 

•486 

10 

•014* 

•539 

•534* 

•465* 

•455 

12 

•525 

•634* 

407* 

14 

•649* 

The  discharge  per  scconil  varied  from  401  to  -COS  cubic  feel  in  two  cxpcrlnicnts.    The  coefBclent  ^433  Is  derived  from  the  mean  value. 


41. 


Special  Cises  of  Disouarge  from  Orifice.'). 
Cases    in    which    the    Velocity    of   Approach    needs 


to  be 
taken  into  Aeeount.  Jiectangular  Orifices  and  Notches. — In  finding 
the  velocity  at  the  orifice  in  the  preceding  investigations,  it 
has  been  assumed  tliat  the  head  A  has  been  measured  from 
the  free  surface  ofatill  water  above  the  orifice.  In  many  cases  which 
occur  in  practice  the  channel  of  approach  to  an  orifice  or  notch  is 
Dot  80  Urge,  relatively  to  the  stream  through  the  orifice  or  notch, 
that  the  velocity  in  it  can  be  disregarded. 

Let  A,,  A,  (fig.  51)  be  the  heads  measured  from  the  free  surface  to 
the  top  and  bottom  edges  of  a  rectangular  orifice,  at  a  point  in  tho 


channel  of  approach  where  the  velocity  is  «. 
fall  of  the  free  surface. 


It  is  obvious  that  a 


?l  = 


2? 


has  been  somewhere  expended  in  producing  the  velocity  u,  and 
hence  the  true  heads  measured  in  still  water  would  have  been/ij  +  Jj 
and  Aj  + 1).  Consequently  the  discharge,  allowing  for  the  velocity 
3l  approach,  is 

Q  =  icJV2i{(;.3  +  T;)'-(A,  +  I,)5}  ....     (l). 

And  for  a  rectangular  notch  for  which  Ai  =  0,  tho  discharge  is 

Q-S':6V25{(A,  +  ?,)'-?,'} (-2.). 

In  cases  where  «  can  be  directly  determined,  these  formulae  give  the 
discharge  quite  simply.  When,  however,  u  is  only  known  as  a 
function  of  the  section  of  tho  stream  in  the  channel  of  approach,  they 
become  complicated.     Let  n  be  the  sectional  area  of  tho  channel 

where  h^  and  h.  are  measured.     Then  «  =  .S-  and  h_-5l 

n  2yn- ' 

This  value  introduced  in  the  equations  above  would  render  them 
excessively  cumbrous.  In  cases  therefore  where  n  only  is  known, 
It  IS  beat  to  proceed  by  approximation.  Calculate  an  aiiproxiinato 
value  Q  of  Q  by  the  equation 


Q" 


Q'-S<;»V2^{a,'-/»,'}  . 


Then  6  =  o"^i  ^^"h-     This  value  of  \)  introduced  in  the  eiuatious 

above  will  give  a  second  and  much  more  approximate  value  of  Q 

42.  Partially  Submerged  Bectangular  Orifices  and  Kotehcs  — 
When  tho  tail  water  is  above  the  lower  but  below  the  upper  edge 
of  the  orifice,  tho  flow  in  tho  two  parU  of  tho  orifice,  into  which  it 
is  divided  by  the  surface  of  the  tail  water,  Ukes  place  under  differ- 
ent conditions.     A  filament  U.m,  (fig.  62)  in  the  upper  part  of  the 

12-18* 


orifice  issues  with  a  head  k'  which  may  have  any  value  between 
A]  and  A.     Rut  a  filament  M,»i,  issuing  in  the  lower  part  of  tb 
orifice  has  a  velocity  d_ue  to  h"  -  h  ",  or  h,  simply.    In  the  upper  par 


part 


Fig.  62. 

of  the  orifice  the  head  is  variable,  in  the  lower  constant.  If  Q„  Q, 
are  tho  discharges  from  the  upper  and  lower  parts  of  the  orifice, 
b  tho  width  of  the  orifice,  then 

Q,  =  |c6V2^{A'-Ai'f 


_  (3). 

Q,  =  ci(Aj-A)V2<)'/s 
In  tho  case  of  a  rectnngular  notch  or  weir,  A,  =0.  Inserting  this 
value,  and  adding  the  two  portions  of  the  discharge  together,  we  get 
for  a  drowned  weir 

Q  =  (;iV2iA^A,-|-) (4), 

whore  A  is  the  difference  of  level  of  tho  he.id  and  tail  water,  and  A, 
is  the  head  from  the  free  surface  above  the  weir  to  the  weir  crest. 
If  velocity  of  approach  is  taken  into  account,  let  i)  be  the  head  due 
to  that  velocity;  then,  adding  ft  to  each  of  the  headt  in  the  equa- 
tions (3),  and  reducing,  we  get  for  a  weir 

Q  =  c6V5^f(A,-(-|))(A  +  W5  -  J(A  +  (i)'  -  SJ)!]  .     .     (5); 

an  equation  which  may  be  useful  in  estimating  flocd  discharges. 

Bridge  Piers  and  other  Obstructions  in  Streams.  —When  tho  piers 
of  a  bridge  are  erected  in  a  stream  they  create  an  obstruction  to  the 
flow  of  the  stream,  which  causes  a  diUerence  of  <>urface-lcvel  above 


__  Fig.  53. 

and  below  the  pier  (fig.  53).  If  it  is  necessary  to  estimate  this  differ- 
ence of  level,  the  flow  between  the  piers  may  be  treated  as  if  it 
occurred  over  a  drowned  weir.  But  the  value  of  c  in  this  case 
is  imperfectly  known. 

XII.  —  6o 
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43.  Separating  Weirs. — JIaiiy  towns  derive  tlicir  water  supply 
ffrora  streams  in  liiflh  moorland  districts,  in  whicU  tlio  How  is  ex- 
tremely variable.  The  watiir  is  collected  in  largo  storage  reservoirs, 
from  which  an  uniform  supply  can  bo  sent  to  the  town.  In  such 
cases  it  is  desirable  to  separate  the  coloured  water  which  comes 
down  the  streams  in  high  Hoods  from  the  purer  water  of  ordinary 
flow.  The  latter  is  sent  into  the  reservoirs  ;  the  former  is  allowed 
to  flow  away  down  the  original  stream  channel,  or  is  stored  in  sepa- 
rate reservoirs  and  used  as  compensation  water.  To  accomplish  the 
separation  of  tho  flood  and  ordinary  water,  advantage  is  takcu  of  the 
dilfercnt  horizontal  range  of  the  parabolic  |>ath  of  tho  water  falling 

over  a  weifJ'S^r  

the  depth  on 
.the  weir  and, 
conseq^uontly, 
♦he  velocity 
change.  Fig. 
54  shows  ono 
of  these  sepa- 
rating weirs 
in  the  fomi  in 


Fig.  54. 


which  tlicy  wore  first  introduced  on  tho  Jtanchestcr'Waterworks;  fig 
£6  a  more  moilcrn  weir  of  the  same  kind  designed  by  Mr  Hinnic 
for  the  Bradford  Waterworks.    When  the  (juantity  of  water  coming 


Plan  of 
Cojt    Jror 


Fig,  55. 


down  the  stream  is  not  excessive,  it  drops  over  tne  weir  mto  a  trans- 
iVerso  channel  leading  to  the  reservoirs.  In  flood,  the  water  springs 
over  the  inouth  of  this  channel  and  is  led  into  a  waste  channel. 
.  It  may  bo  assumed,  probably  with  accuracy  encwgh  for  practical 
pirrposes,  that  the  particles  describe  the  parabolas  due  to  the  mean 
velocity  of  the  water  passing  over  the  weir,  that  is,  to  a  velocity 

where  h  is  the  head  above  tho  crest  of  tho  weir. 

t"  Ijet  cb=x  be  the  width  of  the  orifice  and  ac—y  the  difference  of 

loTol  of  its  edges  (fig.  56).    Then,  if  a  particle  passes  from  o  to  J  in  t 


.seconds. 


.y  =  l\/2(jht; 


which  gives  the  width  x  for  any  given  differenco  of  level  ?/  and  head 
h,  which  tho  jet  will  just  pass  over  the  orifice.  Set  oif  ad  verti- 
callyand  equal  to  ig  on  any  scale ;  a/  horizontally  and  equal  to 
fl  wgh  ,  Divide  af,  fc  into  an  equal  number  of  equal  parts. 
Join  a  with  tlie  divisions  on  cf.  The  intersections  of  these  lines 
with  verticals  from  the  divisions  on  o/give  tho  parabolic  path  of 
tho  jot 

Mouthpieces— Head  Constant. 

44.  Cj/tindrical  ilouthptcus. — When  water  issues  from  a  short 
cylindriol  pipe  or  mouthpiece  ofa  length  at  least  equal  to  IJ  times 
itssmallest  transverse  dimension,  thestream,  after  contraction  within 
tho  mouthpiece,  expands  to  fill  it  and  issues  full  bore,  or  without 
coutiactioD,  at  the  point  of  discharge.     Tho  discharge  is  found  to 


be  about  onc-thira  greater  tJian  that  from  a  siniplo'orifioe  of  "llio 
same  size.  On  the  other  hand,  the  energy  of  the  fluid  per  unit  of 
weight  is  less  than  that  of  tlie  stream  from  a  simple  orifice  with  the 
same  head,  because  part  of  the  energy  is  wasted  in  eddies  jirojuced 
at  the  point  where  the  stream  expands  to  fill  the  mouth|iiccc,  the 
action  being  something  like  that  which  occurs  at  an  abnipt  change 
of  section. 


Let  fig.  67  represent  a  yesscl  discharging  through  a  cylindrical 
mouthpiece  at  the  depth  h  from  the  free  surface,  and  let  the  axis  of 
the  jot  XX  be  taken 
as  the  datum  with 
reference  to  which 
the  head  is  esti- 
mated. Let  n  bo 
the  area  of  the 
mouthpiece,  a  the 
area  cf  the  stream 
at  tho  contracted 
section  EF.  Let 
•v,  p  be  the  velocity 
and  pressure  at  EF, 
and  Vi,pj  the  same 

?uantities    at    GH. 
f  the  discharge   is 
into  tho   air,   p^   is 

equal   to  the  atmo-  ^. 

spheric  pressure  Pa.  rig.  j/. 

Tho  total  head  of  any  filament  which  goes  to  form  tho  jet.  takea 

at  a  point  where  its  velocity  is  sensibly  zero,  is  h  +  ^-  ;  at  EF_th4 

total  head  is  -^-t--^;  at  GH  it  is lil  +  ^l  . 
ig      G  ■  'Zg       ij 

Between  EF  and  GH  there  is  a  loss  of  head  due  to  abrupt  chaDgff 
of  velocity,  which  from  eq.  (3),  §  32,  may  have  the  value 

Adding  this  head  lost  to  tho  head  at  GH,  before  equating  it  to  the 
heads  at  EF  and  at  the  point  where  tho  filaments  start  into 
motion, — 

''     P-    ^i"  r  P'  I  (^'-Pi)' 
G     "~+'-"^     "-     • 


i  +  ^-I^H-. 


G      2? 


2? 


2? 


But  ur=np„  and  a  =  c,n,  if  c«  is  the  coefficient  of  contraction, 
within  the  mouthpiece.     Hence 


v-^v, 
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Bniiposing  the  discliargo  into  tlio  air,  so  that  j),-;;,, 


■<yi 


gl>-<CH)LI>''-^ 


"iT 


jl 


^^'-^(iH)| 


=  ^?" 


,-.■«.    (1); 


^»horo  tlio;6rst  term  on  the  right  is  cviaently  tho  coeflicicnt  of 
relocity  for  the  cylindrical  mouthpiece  in  terms  of  tho  coefficient  of 
contraction  at  EF. »  Lot  c,  -  0  64,  tho  value  for  simple  orifices,  then 
.the  coelEcieut  of  velocity  is 

e. l^     :      .  =  -087  ^•..  -  ■     •     (2). 


■  V'^(FO' 


IHio  actual  value  of  e.  found  by  experiment  is  0'82,  which  docs  not 
differ  more  from  the  theoretical  value  than  might  be  expected  if  the 
friction  of  the  mouthpiece  is  allowed  for.  ^  Hence,  for  mouthpieces 
of  this  kind,  and  for  the  section  at  GH,' 

f,-0-82     c.-10O?'«-0-82, 

Q-0-82nV2?A 

y  It  is  easy  to  sec  from  the  equations  that  the  pressure  p  at  EF  is 
less  than  atmospheric  pressure.     Elimiaating  r,,  we  get 


^ — S  —  }h  nearly.":  .-■  . 
_p -^,  -  3  GA  lb  per  sq.  fL 


(3); 


If  a  pipe  connected  with  a  reservoir  on  a  lower  level  is  introduced 
icto  the  mouthpiece  at  the  part  whore  the  contraction  is  formed 
(fig.  58),  the  water  will  rise  in  this  pipe  to  a  height 


Tho  values  of  <•,  .lliil  (,  must  licro  l>o  iV.VnHinrd  i\v  f;\viinicut. 
'The  above  t.iblc  gives  values  sudicicnt  for  practical  purnoscs.  Sluct 
tho-  contraction-  be- 
yond tho  mouthpioco 
increases,  with .  the 
convergence, or,  what 
istho  same  thing,  Ci 
diminishes;  and  oil 
tho  other  hand<  thC 
loss "  of  energy/;  di« 
rainishcs,'  ««  \lmt  (4 
increases.- with  tlifl 
convergence,  there  is 
an  .'angle  for  whicll 
the'  product  c,  d 
and  consequently  tlid 
discharge,  is  a  maxi' 
mum. 

46.  Divergent  CoiU 
oidal  Mouthpiece.-^ 
Suppose  a  mouth' 
piece  60  designed 
that  there  is  no 
abrupt  change  in  th« 
section  or  velocitj* 
of  the  stream  passing  through  it.  It  may  have  a  form  at, the  inner 
end  approximately  tho  same  as  tli&t  of  a'simplc  contracted  yeinj  and 
may  then  enlarge  gradually,  as  shown  in' fig.- 59(  Supiioso.tliat  at 
EF  it  becomes  cylindrical,' so'that  the  jet  inay  be  taken  to,be'<Sf  the 
diameter  EF.  Let  «,  v;  p  be  tho  section, "velocity," and  pressure  at 
CD,  and  n,  t>„  p,  the  same  'quantities'jit  EF,  p,  being'as  us!i.il  tho 
atmospheric  pressure,' or  prcssure'on' the' free  siirfaco^A^  rhtii, 
since  there  is  no  loss  of  energy,  except  the'small  frictigiial  loeistanco 
of  the  surface  of  the  mouthpiece,^ 


KL- 


p.-p 


3  A  nearly. 


If  the  distance  X  is  less  than  this,  the  water  from  the  lower  reservoir 
will  bo  forced  continuously  into  tho  jet  by  tho  atmospheric  pressure, 
and  discharged  with  it.  This  is  the  crudest  form  of  a  kind  of  pump 
known^s^the  jet  pump.  . 

45.-  Convergent ;  JfouM;)icc«.C^'Withirconvergent..  mouthpieces 
there  is  a  contraction  within  the  mouthpiece  causing  a  loss  of  head,t. 
and  a  diminution  of  the  velocity  of  discharge,  as  with  cylindrical 
inouthpieci.-s.  There  is  also  a  second  contraction  of  the  stream  out-_ 
side  tho  mouthpiece.  Ifence  tho  discharge  is  given  by  an  equation 
S{  the  form 

<i-e.c,Cl-V2gh  .     .     .     .^  .  -  .     .     (4), 

rherc  n  is  the  area  ot'th'e  external' end  of  the  mouthpiece,  and  c,n 
\i.e  section  of  the  contracted  jet  beyond  the  mouthpiece. 

Convergent  Mouthpieces^  {Caslel's '  Experiments)..,^Sma!lest 
diameter  of  orifice  *  0  -OSOSS  fetl.\  Length  of  mouthpiece  - 
2'6  diatnelers.i 


Angle  of 
Convergence. 

CocfBcIcnf  of 

focfflclcnt  of 

1 

Contraction, 
e< 

VcloeUy, 

■        C 

Dldcliargc, 

0°     0' 

■099 

•830 

•8^29 

1°  36' 

1000 

•8G6 

•866 

3°  10' 

1001 

•894 

•8:15 

4°  ID- 

1002 

•910 

•tl-J 

S'  26 

1  -00 1 

•020 

•!)■-•  1 

7'  62 

■99.? 

•031 

•929 

,8°  68' 

■902 

•942 

•9S1 

10'  20- 

■967 

•950 

•9.'!8 

12'    4' 

■98S 

•955 

•941- 

13°  24' 

■083 

•962 

•946 

14'  28' 

■979 

■966 

•941 

16°  36' 

•969 

■971 

•938 

19°  28' 

■953 

•970 

•924 

21°     C 

■945 

•971 

•913 

23°     V 

■937 

■974 

•913 

29°  68' 

919 

•975 

■896 

40°  20- 

887 

•980 

•869 

48*  60"  • 

•861 

•98-! 

■847 

_ .Pi. 

G~2y^G  .  2y     G 


If  tho  jet  discharges 
into  the  air,  p^  "p, ; 
and 


■h; 


Tli«  maxlmnm  cocfBtlcr.t  of  dljchsrgo  Is  tt\»t  for  t  mouUiDteM  with  1 
c«aTergcnco  of  18*  a4',  *^ 


2x. 
»o  _ 

v^-\/2gh; 

or,  if  a  coefficient  is 
introduced  to  allow  for 
friction, 

t'i-=c,V2yA; 

where  c,  is  about  0^97 
if  the  mouthpiece  is 
smooth  and  well- 
formed 

Q  -m'i-c,nV23^' 

Hence  the  discharge 
depends  on  the  area  of 
the  stream  at  EF,  and 
not  at  all  on  that  at 
CD,  and  the  latter  may 
be  made  as  small  as  we 
please  without  affecting  the  amount  of  water  discharged. 

There  is,  however,  a  limit  to  this.  As  the  velocity  at 
greater  than  at  EF  the 
pressure  is  less,  and 
therefore  less  than 
atmospheric  pressure, 
if  the  discharge  is  into 
the  air.  If  CD  is  so 
contracted  that  p-0; 
tho  continuity  of. (low 
is  impossible.  In  fact 
the  stream  disengages 
itself  from  the  mouth- 
piece for  some  value  0' 
/)  greater  than  0  (fig.  60). 

jFrom  the  equations, 

-     -    \    2?/'/ 
.    Uhca 


CD  is 


3     O 
f.et-^=. 


G 


G 


^'(-"'^a 


-§-(«.'- 


iViJi 
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wliouec  wc  find  tliat  Jq-  will  bccomo  zero  or  negative  if 
G 

1^ 


a.=\'       h         V   '+GA' 


or,  putting  ^,-=34  feot,  if 


n^      /a +  34 


In  practice  there  will  be  an  interruption  of  tlie  f  uU  bore  flow  with 

n  less  ratio  of — .because  of  the  disengagement  of  air  from  the  water. 

(It 
But,  supposing  this  does  not  occur,  the  maximum  discharge  of  a 
mouthpiece  of  this  kind  is 


Q-y2,(A+f^): 


that  is,  the  discliarge  Is  the  same  as  for  a  well-bellmoutlied  mouth- 
piece of  area  u,  aud  without  the  expanding  part,  discharging  into 
II  vacuum. 

47.  Jet  Pump. — A  divergent  mouthpiece  may  be  arranged  to  act 
B3  a  pump,  as  shown  in  fig.  61.    The  water  which  supplies  the  energy 


Fig.  61. 
reqnireJ  for  pumping  enters  at  A.  The  water  to  be  pumped  enters 
at  15.  The  streams  combine  at  DD  where  the  velocity  is  greatest 
and  the  pressure  least.  Beyoud  DD  the  stream  enlarges  in  section. 
and  its  pressure  increases,  till  it  is  sufficient  to  balance  the  head  due 
to  the  height  of  the  lift,  and  the  water  flows  away  by  the  discharge 
pipe  C. 

Fig.  62  shows  the  whole  arrangement  in  a  diagrammatic  way. 
A  is  the  reservoir  which  supplies  the  water  that  effects  the  pump- 


/'/ 


7l 


1\ 


Fig.  62. 

|ng  1  B  is  the  reservoir  of  water  to  be  pumped ;  C  is  the  reservoir 
into  which  the  water  is  pumped. 

Discharge  with  Vartino  Head. 

•iV^  Flow  from  a  Vessel  when  the  Effective  Head  varies  with  tTie  Time. 
;— Various  useful  problems  arise  relating  to  the  time  of  emptying 
and  filling  vessels,  reservoirs,-  lock  chambers,  &c. ,  where  the  flow 
j»  dependent  on  a  head  which  increases  or  diminishes  during  the 
i)pcration.  The  simplest  of  these  problems  is  the  case  of  filling  or 
Jmpjying  a  vessel  of  constant  horizontal  wction. 


Time  of  Ei:i]^lying  or  FilUnrj  a  Vcrlical-siilcd  Lock  Chamber. — 
Suppose  the  lock  chamber,  which  has  a  water  surface  of  n  square 
feet,  is  emptied  through  a  sluice  in  the  tail  gates,  of  area  a,  placed 
below  the  tail-water  level.  Then  the  elTective  head  producing  flow 
through  the  sluice  is  the  difl'erence  of  level  in  the  chamber  and  tail 
bay.    Let  H  (fig.  63)  be  the  initial  dilfcrence  of  level,  h  the  differwica 


Jfiad.  waUr   lavl  H                                                   f 

i 

______ 

J..     /•- 

i-.-i , 

1                   ;                   Tiul  toaier  Uvtt 

r    '    '    " '— — 

i 

Fi;,'.  C3. 

of  level  after  t  seconds.  Let  -  dh  be  the  fall  of  level  in  the  chamber 
during  an  interval  dt.  Then  in  the  time  (/(  the  volume  in  the 
chamber  is  altered  by  the  amount  -  ndh,  and  the  outflow  from  the 
sluice  in  the  same  time  is  cu\2^hdt.  Hence  the  differential 
equation  connecting  h  and  t  is 

ca\f2ghdt  +  :ih  =  0. 

For  the  time  t,  during  which  the  initial  head  H  diminishes  to  any 
other  value  h. 


C<l\j2nJli    V/t    Jt 


•>s/'2g. 

=^\   /M_   l^\ 

<■«  (  V    ?     V   ?  1 ' 

For  the  whole  time  of  emptying,  during  which  h  diminishes  from 
HtoO, 


f^n     /2H 

CaisJ     g 


Comparing  this  with  the  equation  for  flow  under  a  constant  head, 
it  will  be  seen  that  the  time  is  double  that  required  for  the 
discharge  of  an  equal  volume  under  a  constant  head.  ' 

The  time  of  filling  the  lock  through  a  sluice  in  the  head  gates  ia 
exactly  the  same,  if  the  sluice  is  below  the  tail-water  level.  But  if 
the  sluice  is  above  the  tail-water  level,  then  the  head  is  constant 
till  the  level  of  the  sluice  is  reached,  and  afterwards  it  diminishes 
with  the  time. 

Practical  Use  of  Orifices  in  Gauoikq  Water. 

49.  If  the  water  to  be  measured  is  passed  through  a  known  orifice 
under  an  arrangement  by  which  the  constancy  of  the  head  is  ensured, 
the  amount  which  passes  in  a  given  time  can  be  ascertained  by  the 
formulte  already  given.  It  will  obviously  be  best  to  make  the  ori- 
fices of  the  forms  for  which  the  coeflicients  are  most  accurately  de- 
termined ;  hence  sharp-edged  orifices  or  notches  are  most  commonly 
used. 

Waler  Inch. — For  measuring  small  quantities  of  water  circular 
sharp-edged  orifices  have  been  used.  The  discharge  from  a  circular 
orifice  one  French  inch  in  diameter,  with  a  head  of  one  line  above  the 
top  edge,  was  termed  by  the  older  hydraulic  writers  a  water- 
inch.  A  common  estimate  of  its  value  was  14  pints  per  minute^  or 
677  English,  cubic  feet  in  24  hours.  An  experiment  by  Bossutgave 
634  cubic  feet  in  24  hours  (see  Navier's  edition  of  Bender's  Arch. 
Hydr.,  p.  212). 

Weisbach  points  out  that  measurements  of  this  kind  would  bo 
made  more  accurately  with  a  greater  head  over  the  orifice,  and  he 
proposes  that  the  head  should  be  equal  to  the  diameter  of  the  orifice 
Several  equal  orifices  may  be  used  for  larger  discharges. 

50.  Pin  Ferrules  or  Measuring  Cocks. — To  give  a  tolerably  definite 
supply  of  water  to  houses,  without  the  expense  of  a  meter,  a  ferrule 
with  an  orifice  of  a  definite  size,  or  a  cock,  is  introduced  in  the  service- 
pipe.  If  the  head  in  the  water  main  is  constant,  then  a  definite 
quantity  of  water  would  be  delivered  in  a  given  time.  The  arrange- 
ment is  not  a  very  satisfactory  one,  and  acts  chiefly  as  a  check  on 
extravagant  use  of  water.  It  is  interesting  here  chiefly  as  an  ex- 
ample of  regulation  of  discharge  by  means  of  an  orifice.  Fig.  64 
shows  a  cock  of  this  kind  used  at  Zurich.  It  consists  of  three  cocks, 
the  middle  one  having  the  orifice  of  the  predetermined  size  in  a 
small  circular  plate,  protected  by  wire  gauze  from  stoppage  by  im- 
purities in  the  water.  The  cock  on  the  right  hand  can  be  used  by 
the  consumer  for  emptying  the  pipes.  The  one  on  the  left  and 
the  measuring  cock  are  connected  by  a  key  which  can  be  locked  by 
a  padlock,  which  is  under  tho  control  of  the  water  company. 
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t>\.iMensiticinc,il  of  the  Floic  i/i   Slicuins. — To   determiiio  tlio 

uantity  of  water  flowing  oil'  the  ground  in  small  strcnnis,  wliicli  is 

arailable  for  water  sapply  or  for  obtaining  water  power,  small  tcm-^ 


B^M 


Fig.  64. 

porary  weirs  arc  often  used.  These  may  be  formed  of  planks  supported 
ny  piles  and  puddled  to  prevent  leakage.  The  measurement  of  the 
head  may  be  made  by  a  tliin-edged  scale  at  a  short  distance  behind  the 
weir,  wliere  the  water  surface  has  not  begun  to  slope  down  to  the 
weir  and  where  the  velocity  of  approach  is  not  high.  The  measure- 
ments are  convenii-ully  made  from  a  short  pile  driven  into  the  bed  of 

Scale  Weir  


Fig.  66. 

the  river,  accurately  level  with  the  crest  of  the  weir  (fig.  65).  Then 
if  at  any  moment  the  head  is  h,  the  discharge  is,  for  a  rectangular 
notch  of  breadth  li, 

Q-lcbh  s/igh 

where  c-0'62 ;  or,  better,  the  formula  in  §  38  may  be  used. 

Gauging  weirs  arc  most  commonly  in  the  form  of  rectangular 
notches;  and  care  should  be  taken  that  the  crest  is  accurately  hori- 
zontal, and  that  the  weir  is  normal  to  the 
direction  of  flow  of  the  stream.  If  the  planks 
are  thick,  they  should  bo  bevelled  (fig.  66), 
and  then  the  edge  may  be  protected  by  a  metal 
plate  about  -^th  inch  thick  to  secure  the 
refjuisito  accuracy  of  form  and  sharpness  of 
edge.  In  permanent  gauging  weirs  a  cast 
steel  plato  is  sometimes  used  to  form  the  edgo 
of  the  weir  crest.  The  weir  should  be  largo 
enough  to  discharge  the  maximum  volume 
flowing  in  the  stream,  and  at  the  same  time  it 
is  desirable  that  the  minimum  head  should 
not  bo  too  small  (say  half  a  foot)  to  decreaso 
the  effects  of  errors  of  measurement.  The  section  of  the  jet  over 
the  weir  should  not  exceed  one-fifth  the  section  of  the  stream 
behind  tho  weir,  or  the  velocity  of  approach  will  need  to  be  taken 
into  account.  A  triangular  notch  is  very  suitable  for  measurements 
of  this  kind. 

If  the  flow  is  variable,  the  head  h  must  bo  recorded  at  equidistant 
intervals  of  time,  say  twice  daily,  and  then  for  each  12  hour  period 
tho  discharge  must  bo  calculated  for  the  mean  of  the  heads  at  tho 
beginning  and  end  of  tho  time.  As  this  involves  a  good  deal  of 
troublesome  calculation,  Mr  Sang  has  proposed  to  uso  a  scale  so 

f;raduated  as  to  read  olTlho  discharge  in  cubic  feet  per  second.  The 
engths  of  tho  principal  graduations  of  such  a  scale  are  easily  calcu- 
lated by  putting  Q-),  2,  3  ....  in  tho  ordinary  formula;  for 
notches  ;  tho  intermediate  graduations  may  b«  taken  accurately 
enough  by  subdividing  equally  the  distances  between  tha  principal 
graduatiuus. 

The  accurate  iwjafurement  of  tho  discharge  of  a  stream  by  means 
of  a  wcirls,  ho-voTer,  in  practice,  rather  more  difllcult  than  might 
be  inferred  from  the  simplicity  of  tho  principle  of  tho  operation. 


Fig.  66. 


Apait  from  the  tllflliully  of  selecting  a  suitable  coefliciint  of  dis- 
charge, which  uied  not  be  seriot.s  if  the  form  of  the  wiir  and  the 
uatuio  of  itJ  crest  are  proi.crly  attended  to,  oilier  diBicultics  of 
measurement  arise.  The  Kuglli  of  the  weir  should  be  very  accu- 
rately determined,  and  if  tho  weir  is  rectangular  its  deviations  from 
exactness  of  level  should  bo  tested.  Then  tho  agitation  of  the 
water,  the  ripple  on  its  surface,  and  the  adhesion  of  tho  water  to  the 
scale  on  which  tho  head  is  moasiired,  are  liable  to  introduce  eiTors. 
Upon  a  weir  10  feet  long,  with  1  foot  depth  of  water  flowing  over 
an  error  of  1-lOOOtli  of  a  foot  in  measuring  the  head,  or  an  error  of 
1-lOOth  of  n  foot  in  measuring  the  length  of  the  wiir,  would  cause 
an  error  in  computing  the  discliaigo  of  2  cubic  feet  per  minute. 

62.  Nook  Gouge. — for  the  determination  of  the  surface  level  of 
water,  tho  most  accurate  instrument  is  the  hook'gaugc  used  first  by 
Jlr  U.  Hoyden  of  Boston,  in  1840. 
It  consists  of  a  fixed  frame  with 
scale  and  vernier.  In  the  instru- 
ment in  fig.  67  tho  vernier  is  fixed 
to  the  frame,  and  the  scale  slides 
v.'rtically.  The  scale  curries  at  its 
lower  end  a  hook  with  a  fine  point, 
and  the  scale  can  be  raised  or  lowered 
by  a  fine  pitched  screw.  If  the 
hook  is  depressed  below  tho  water 
surface  and  then  raised  by  the 
screw,  the  moment  of  its  reaching 
the  water  surface  will  be  very  dis- 
tinctly marked,  by  the  reflexion  from 
a  small  capillary  elevation  of  tho 
water  surface  over  the  point  of  the 
hook.  In  ordinary  light,  diflferences 
of  level  of  the  water  of  '001  of  a 
foot  are  easily  detected  by  the  hook 

Sauge.  If  such  a  gauge  is  used  to 
etcrmine  the  heads  at  a  weir,  the 
hook  should  first  be  set  accurately 
level  with  tho  weir  crest,  and  a 
reading  taken.  Then  the  difl'erence 
of  the  reading  at  the  water  surface 
and  that  for  tho  weir  crest  will  be 
tho  head  at  tho  weir. 

63.  Modules  used  in  Irrigation. — 
In  distributing  water  for  irrigation, 
the  charge  for  tho  water  may  bo 
simply  assessed  on  tho  area  of  tho 
land  irrigated  for  each  consumer,  a 
method  followed  in  India;  or  a  re- 
gulated quantity  of  water  may  be 
given  to  each  consumer,  and  the 
charge  may  bo  made  proportional  to 
the  quantity  of  water  supplied,  a 
method  employed  for  a  long  time  in 
Italy  and  other  iiarts  of  Europe. 
To  deliver  a  regulated  quantity  of 
water  from  the  irrigation  channel, 
arrangements  termed  modules  are  used.  These  are  constructions 
intended  to  maintain  a  constant  or  approximately  constant  head 
above  an  orifice  of  fixed  size,  or  to  regulate  the  size  of  the  orifice 
so  33  to  give  a  constant  discharge,  notwithstanding  tho  variation 
of  level  in  the  irrigating  channel. 

64.  Italian  Module. — Tho  Italian  modules  are  masonry  construc- 
tions, consisting  of  a  regulating  chamber,  to  which  water  is  admitted 
by  an  adjustable  sluice  from  the  canal.  At  the  other  end  of  tho 
chamber  is  an  orifice  in  a  thin  flagstone  of  fixed  size.  By  means 
of  the  adjustable  sluice  a  tolerably  constant  head  above  the  fixed 
orifice  is  maintained,  and  therefore  there  is  a  nearly  constant  dis-. 
charge  of  ascertainable  amount  through  tho  orifice,  into  the  channel 
leading  to  tho  fields  which  arc  to  be  irrigated. 

.. ^.^.n 
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Fig.  68. 

In  fig.  68  A  is  tho  adjustable  sluice  by  which  water  is  adinittid 
to  the  regulating  chamber,  B  is  the  fixed  orifice  through  which  tlio 
water  is  discharged.  The  sluice  A  is  adjusted  from  time  to  time  by 
the  canal  officers,  so  as  to  bring  tho  level  of  the  water  in  tho  re^Iat- 
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Ml"  chamber  to  a  fixed  level  marVed  on  the  wall  of  the  chamber. 
WUen  adjusted  it  is  locked.  Let  u,  be  the  area  of  the  oritico 
Ihrough  the  sluice  at  A,  and  a,  that  of  the  filed  orifice  at  tJ ;  let 
R,  be  the  ditferenco  of  level  between  the  surface  of  the  water  in  the 
cinal  and  regulating  chamber  ;  A,  the  head  above  the  centre  of  the 
discharging  orifice,  when  the  sluice  has  been  adjusted  and  the  flow 
)iii3  become  steady;  Q  the  normal  discharge  in  cubic  feet  per  second. 
Then,  since  the  flow  through  the  orifices  at  A  and  B  is  the  same, 

Q-(r,(u,V'2y/i,-c,wjV'2jAj  , 

where  ^^  and  <r,  are  the  coefficients  of  discharge  suitable  for  the  two 
oriRces.     Henco 

c,",   V  UJ  ■ 

Suppose  now  that  in  the  interval  between  the  visits  of  the  canal 
oBice'  the  level  of  the  canal  rises  A  feet,  causing  the  heads  relatively 
to  the  orifices  A  and  B  to  become  h[  and  h',.  Since  the  areas  of  the 
orifices  are  unchanged 

fh^      CjftJ 

a" 

and  therefore 

K     *i  . 
'A3     A3 

or  the  ratio  of  the  effective  heads  above  the  orifices  A  and  R  is  un- 
affected by  the  change  of  level  of  the  canal.     Also 

AJ+A^  =  Aj  +  Aj  +  A. 

IlimlftSting  h[,  wo  get 

,,     (Ai  +  Aa  +  A)A,  . 

*'"       Ai+Aj        ' 
Sind  the  discharge  in  the  altered  conditions  is 

That  is.  5^  =      A1  +  A3  +  A 

Q     V      A,  +  A, 


/K  ,,/i"i 

'\     A  J       CM, 
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Canal  Loai 112 

Canal  of  Cremona 1 -31816 

Sardinian  Module 0'fi562 

OnciaMagistrale  of  Milan   0'655 


0-12416 
0-131 
0-6562 
0-3426 


0-32 
0131 
0-6562 
0-3294 


Olscliaigc 
per  Bee. 
In  e.  feet. 


0-6165 
0-7225 
2-046 
0-866 


In  the  most  elaborate  Italian  mo'duies  the  regulating  chamber  is 
archca  over,  and  its  dimensions  are  very  exactly  prescribed.  ■  Thus 
in  the  modules  of  the  Na\iglio  Grande  of  ililan,  shown  in  fig.  69, 
the  measuring  orifice  is  cut  in  a  thin  stone  slab,  and  so  placed  that' 
the  discharge  is  into  the  air  with  free  coiitraclion  ou  all  sides.  -The 
ndiuating  sluice  is  placed  with  its  sill  Hush  « ith  the  bottom  of  the 
canal,  and  is  provided  with  a  rack  and  lever  and  locking  arrange- 
ment. The  covered  regulating  chamber  is  ahout  20  feet  long,  with 
a  breadth  ]-64  feet  greater  than  that  of  the  disch.irging  orifice.  -  At 
precisely  the  normal  level  of  the  water  in  the  regulating  chamber, 
there  is  a  ceiling  of  planks  intended  to  still  the  agitation  of  the 
water.  -  A  block  of  stone  serves  to  indicate  the  normal  level  of 
the  water  in  the  chamber!  The  water  is  discharged  into  on  open 
channel  0 '655  feet  wider  than  the  orifice,  splaying  out  till  it  is  1-637 
feet  wider  than  the  orifiTe,  and  about  18  feet  in  length.  ..This  ap- 
paratus was  invented  in  the  16th-.  century,  end  is  still  used.  .  The 
greatest  objection  to  it  is  the  loss  of  level  between  the  canal  and 
discharging  channel.  "  .Arrangements  precisely  similar  to  an  Italian 
modulo  are  in  use  in  England,  for  discharging  compensation  water 
into'streams  from  impounding  reservoirs.  »,The  fullest  account  of 
Italian  modules  is  to  be  found  in  Colonel  Paird  Smith's  Italian 
Irrigations 

bi.'^ SpSTiish  Modulc.^^On  the  canal  of  Isabella  II.,  which  supplies 
ivater  to.^Jfadrid,  a  module  much  more  perfect  in  principle  than  the 
I  talian  module  is  employed.  '  Part  of  the  water  is  supplied  for  irriga- 
tion,''onda3iti3  veryvahiable  its  strict  measuiemcnt  is  essential.  The 
.module  (fig.  71)  consists  of  two  chambers  one  above  the  other,  the 
upper  chamber  being  in  free  communication  with  the  irrigation 
canal,  and  the  lower  chamber  discharging  by  a  culveit  to  the  fields. 
In  the  arched  roof  between  the  chambers  there  is  a  circular  sharp 
edged  orifice  in  a  bronze  plate.  '  Hanging  in  this  there  is  a  bronze 
plug  of  variable  diameter  suspended  from  a  hollow  brass  float.  If 
the  water  level  in  the  canal  lowers,  the  plug  descends  and  gives  an 
enlarged  opening,  and  conversely.  ■  Thus  a  perfectly  constant  dis- 
charge with  a  varying  head"  can  be  obtainfd,  provided  no  clogging  or 
sQting  of  the  chambers  prevents  the  free  discharge  of  the  w-ater  or 

the  rise  and  fall  of  the  float. 
The  theory  of  the  module 
is  very  simple.  Let  It  (fig. 
70)  bo  the  radius  of  the 
fi.xed  opening,  rtbe  diameter 
of  the  plug  at  a  distance  h 
from  the  idane  of  flotation 
of  the  float,  and  Q  the  re- 
quired ,  discharge  of  ■  the 
module.     Then 

Q-cir(U=-»-')V2?A. 

Taking  c= 0-63, 

Q  =  15-8S(R»-»-=)VA  j 


VI 


15-8SVA 


^1- 


Tf  the  orifice  at  B  opened  directly  into  the  canal 
without  any  intermediate  regulating  chamber,  the 
discharge  would  increase  for  a  given  change  of 
level  in  the  canal  in  exactly  the  same  ratio.  Con- 
sequently the  Italian  module  in  no  way  moderates 
the  fluctuations  of  discharge,  except  so  far  as  it 
affords  means  of  easy  adjustment  from  time  to  time. 
It  has  further  the  advantage  that  the-cultivator,  by 
observing  the  level  of  the  water  in  the  chamber,  can  always  see 
whether  or  not  ho  is  receiving  the  proper  quantity  of  water. 

On  each  canal  the  orifices  are  of  the  same  height,  and  intended  to 
work  with  the  same  normal  head,  the  width  of  the  orifices  being 
varied  to  suit  the  demand  for  water.  The  unit  of  discharge  varies  on 
diflercnt  canals,  being  fixed  in  each  case  by  legal  arrangements.  Thus 
on  the  Canal  Lodi  the  unit  of  discharge  or  one  module  of  water  is  the 
discharge  through  an  orifice  ]  -12  feet  high,  01241 6  feet  wide,  with  a 
head  of  0  32  feet  above  the  top  edge  of  the  orifice,  or  -88  feet  above  the 
centre.  This  corresponds  to  a  discharge  of  abont  0-6165  cubic  feet 
far  second.  Two  modules  would  be  the  discharge  of  a  eimilar  ori- 
fice of  twice  tho  width.  The  following  table  gives  some  examples 
<..  different  nnits  of  discharge. 


Choosing  a  value  for  K,  successive 
values  of  r  can  be  found  for  different  values  of  A,  and  from  these  the 


mm^if^^mt 


Fig.  70. 
curve  of  tho  plug  can  be  drawn.     The  module  shown  in  fig.  71  will 
discharge  1  cubic  metro  per  second.     The  fixed  opening  is  O'Znetre 
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diameter,  an^l  tlio  RTcatest  head  alove  the  fixed  orifice  is  1  metre. 
Tlie  use  of  tills  inixlulc  inToIves  a  great  sacrilico  of  level  bctwceu 
the  canal  and  the  Ci'lJs.  The  mwlule  is  described  in  Lieutenant 
Scott  MoiiciicH's  Irri'jii/ion  in  Southern  Europe. 

66.  Kcacrtoir  Gauging  Basins. — In  obtaining  the  power  to  store 
iho  water  of  streams  in  reservoirs,  it  is  usual  to. concede  to  riparian 
«wner&  below  the  reservoirs  o  right  to  a  regulated  supply  thro^igh- 


out  the  year.  This  eompensatioD  water  requires  to  be  measured  in 
such  a  way  that  the  millowners  and  others  interested  in  the  mattei 
can  assure  themselves  that  they  are  receiving  a  proper  quantity,  aud 
they  are  generally  allowed  a  certain  amount  of  control  as  to  tb£ 
time*  during  which  the  daily  supply  is  discharged  into  the  stream. 
Figs,  72  and  73  show  an  arrangement  designed  for  the  Manches- 
ter Water  WoiUs.     The  water  cntera  from  the  reservoir  a  chamber 


A,  the  object  of  which  !a  to  still  tlio  ii  regular  motion  of  the  water, 
The  admission  is  regulated  by  sluices  at  b,  h,  b.  The  water  is  dia 
charged  bv  orifices  or  notches  at  a,  a,  over  which  a  tolerably  con- 
stant head  is  maintained  by  adjusting  the  sluices  at  6,  b,  b.  Ai 
any  time  the  millowners  can  see  whither  the  discharge  is  givet 
and  whether  the  iiroper  head  is  maintained  over  the  orifices.  T« 
test  at  any  time  liio  discharge  of  the  orifices,  a  gauging  basin  B  ii 


Fig.  72.— Scale  tJit. 
provided.  The  water  ordinarily  flows  over  this,  without  cuterin^ 
it,  on  a  floor  of  cast-iron  plates.  If  the  discharge  is  to  be  tested, 
the  water  is  turned  for  a  definite  time  into  the  gauging  basin,  by 
suddenly  opening  and  closing  a  sluice  at  c.  The  volume  of  floW 
can  bo  ascertained  from  the  depth  in  the  gauging  chamljcr.  A 
mechanical  arrangement  was  designed  for  securing  an  absolutely 
coustont  head  over  the  orifices  ot  a,  a.     The  orifices  were  formed 


Plan. 
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Fig.  73.— Scale  ^. 
in  a  cast-iron  plate  capable  of  sliding  up  and  down,  without  sensibl 
leakage,  on  the  face  of  the  wall  of  the  chamber.  The  orifice  plai 
was  attached  by  a  link  to  a  lever,  one  end  of  which  rested  on  tb 
wall  and  the  other  on  floats  /in  the  chamber  A.  The  flouts  ros 
and  fell  with  the  changes  of  level  in  the  chamber,  and  raised  ant 
lowered  the  orifice  plate  at  the  ume  time.  This  mccliaiii<a] 
arrangement  was  not  nnally  adopted,  careful  watching  of  the  sluicct 
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Ktb,b,  >,  being  sufficient  to  fcecure  a  regular  discharge.  The  arrange- 
ment is  then  equivalent  to  an  Italian  module,  but  on  a  largo  scale. 
57.  Professor  Flceming  Jenkins  Constant  Flow  Valve. — In  the 
modules  thus  far  described  constant  discharge  is  obtained  by  vary- 
ing the  area  of  the  orifice  through  which  the  water  flows.  Professor 
F.  Jenkin  has  contrived  a  valve  in  whicli  a  constant  pressure  head 
is  obtained,  so  that  the  orifice  need  not  be  varied  [Hoy.  Scot.  Society 
of  Arts,  1876)      Fig.   74  shows  a  volvo  of  this  kind  suitable  for  a 


Fig.  74.— Scale  ^. 

6  inch  water  m.iin.  The  water  arriving  by  the  main  C  posses 
through  an  equilibrium  valve  D  into  the  chamber  A,  and  tnence 
through  a  sluice  O,  which  can  be  set  for  any  required  area  of  opening, 
into  the  discharging  main  B.  The  object  of  the  arrangement  is  to 
secure  a  constant  diifcrence  of  pressure  between  the  chambers  A  and 
B,  so  that  a  constant  discharge  flows  through  the  stop  valve  O.  The 
equilibrium  valve  D  is  rigidly  connected  with  a  plunger  P  loosely 
fitted  in  a  diaphragm,  separating  A  from  a  chamber  Bj  connected  by 
a  pipe  B,  with  the  discli.irging  main  B.  Any  increase  of  the  differ- 
ence of  pressure  in  A  and  B  will  ilrivo  the  plunger  up  and  close  the 
equiUl)rium  valve,  and  conversely  a  dccreas*  of  the  difference  of  pres- 
sure will  cause  the  descent  of  the  plunger  nnd  open  the  equilibrium 
valve  wider.  Thus  a  constant  dili'orencn  of  pressure  is  obtained  in 
the  chambers  A  and  B.  Let  a  be  the  area  of  the  plunger  in  squnre 
feet,  p  the  difference  of  pressure  in  tiie  chambers  A  and  B  in  pounds 
per  square  foot,  io  the  weight  of  the  plunger  and  valve.  Then  if  at 
any  moment  ^a?  exceeds  w  the  plunger  will  rise,  and  if  it  is  less  than 
10  the  plunger  will  descend.  Apart  from  friction,  and  assuming  the 
valve  D  to  be  strictly  an  equilibrium  valve,  since  u  and  w  are 

constant,  p  must  be  constant  also,  and  eqnal  to  —  .     By  making  w 

w 
small  and  u  large,  the  difference  of  pressure  required  to  ensure  the 
working  of  the  apparatus  may  be  made  very  small.     Valves  work- 
in"  with  a  difference  of  pressure  of  J  inch  of  water  have  been  con- 
structed. 

58.  Appold's  Module. — This  acts  on  the  same  general  principle 
as  the  Spanish  module,  but  it  secures  only  an  approximately  constant 
discharge.  On  the  other  hand  it  involves  no  great  sacrifice  of  level, 
and  is  not  very  likely  to  be  affected  by  silting.  It  was  contrived 
originally  as  an  air  regulator,  but  it  has  also  been  tried  with  success 
as  a  water  module.     It  consists  simply  of  a  horizontal  pipe  with  an 


Fig.  75.— Scale  i\. 
enlarged  chamber,  in  which  hangs  a  heavy  wedge-shaped  pendulum. 
The  pressure  of  the  water  on  the  upstream  side  of  this  pendulum 
keeps  it  in  a  position  inclined  to  the  vertical,  and  partially  closing 
tlie  orifice  of  discharge  as  shown  by  the  dotted  lines  in  fig.  75. 
Any  increase  of  pressure  will  cause  a  greater  inclination  of  the  pen- 
dulum and  decrease  the  orifice  of  discharge,  and  vice  versa. 


Lhydeaulics. 
VI.  STEADY  FLOW  OF  COMPRESSIBLE  FLUIDS. 

59.  External  JTork  during  the  Erpaiision  of  Air. — If  air  expands 
without  doing  any  external  work,  its  temperature  remains  constant. 
This  result  was  first  experimentally  demonstrated  by  Joule.  It 
leads  to  the  conclu- 
sion that,  however 
air  changes  its  state, 
the  internal  work 
done  is  proportional 
to  the  change  of 
temperature.  When, 
in  expanding,  air  does 
work  againstan  exter- 
nal resistance,  either 
heat  must  be  supplied 
or  the  temperature 
falls. 

To  fix  the  condi- 
tions, suppose  one 
pound  of  air  confined 
behind  a  piston  of 
one  equare  foot  area 
(fig.  76).  Let  the 
initial  pressure  be  p^ 
and  the  volume  of  the 
air  D„    and    suppose  ''£■  ' "• 

this  to  expend  to  the  pressure  p,  and  volume  Dj.  \lp  and  e  ore  the 
corresponding  pressure  and  volume  at  any  intermediate  point  in  the 
expansion,  the  work  done  on  the  piston  during  the  expansion  from 
tJ  to  v  +  rfu  is  pdv,  and  the  whole  work  during  the  expansion  from 
t'l  to  Uj,  represented  by  the  area  abed,  is 


/    pdv. 


Amongst  possible  cases  two  may  bo  selected. 

Case  1. — So  much  heat  is  supplied  to  the  air  during  expansion 
that  the  temperature  remains  constant.     Hyperbolic  erpanuon. 
Then  i'^'—i'i^i  • 

Work  done  during  expansion  per  pound  of  air 
/■"'    ,  /-"■do 


-;),»,  log.  ^-i),r,  log.  -?!.    . 
"i  ft 


(I)- 


Since  the  weight  per  cubic  foot  is  the  reciprocal  of  the  Tolome  per 
pound,  this  may  be  written 

(lo). 


^iog,2i 


G,  '""  Gj 

Then  the  expansion  curve  ah  is  a  common  hyperbola. 

Case  2. — No  heat  is  supplied  to  the  air  during  expansion.  Then 
the  air  loses  an  amount  of  heat  equivalent  to  the  external  work  done 
and  the  temperature  falls.     Adiaoatic  expansion. 

In  tills  case  it  can  be  shown  that 

pvl-p^v{l , 

where  y  is  the  ratio  of  the  specific  heats  of  air  at  constant  pressure 
and  volume.     Its  value  for  air  is  1  ■403,  and  for  dry  steam  i'135. 
Work  done  during  expansion  per  pound  of  air 


-J^--pdv-p,v,-</^''^. 


PjV£ 
y-1 


dv 


h\ 


Pjy,y  1  _2 


y 
l_ 

y-1 


(2). 


The  value  of  p,f,  for  any  given  temperature  can  be  found  from  the 
data  already  given. 

As  before,  substituting  the  weights  G,,  Gj  per  cubic  foot  for  the 
volumes  per  pound,  we  get  for  the  work  of  expansion 

'  '-(a;-!  ••■«■ 

l-l-^M  y"  } (26)- 


PjL 
G. 


•Pi^i- 


(g)' 


60.  Modifiealion  of  the  Theorem  of  Bernoulli  ferr  the  Case  of  a 
Compressible  Fluid. — In  the  application  of  the  principle  of  work  to  a 
filament  of  compressible  fluid,  the  internal  work  done  by  the  expan- 
sion of  the  fluid,  or  absorbed  in  its  compression,  must  be  taken  into 
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acconnt  Suppose,  as  before,  that  AB  (fig.  77)  comes  to  A'B'  in  n 
short  time  t.  Let  p„  »,,  r„  Gj  be  tlio  pressure,  sectional  area  of 
stream,  Telocity,  and  weight 
of  a  cubic  foot  at  A,  and  A 
Pf<  "v  •"»•  *5>  *'"'  Mmo  qunn 


tities  at  13.     Then,  from  the 

steadiness    of    motion,    the 

weight  of  fluid  passing  A  in 

anygiven  time  must  be  equal  _.     »_ 

to  tne  weight  passing  B :  *  'g-  ' '  • 

Let  s,,  «,  bo  the  heights  of  the  sections  A  and  B  above  any  given 
datum.     Then  the  work  of  gravity  on  the  maM  AB  in  (  seconds  is 

G,»,t!,<(s,  -  ».)  -  ■W(:,  -  2,)« , 
where  "ff  is  the  weight  of  gas  passing  A  or  B  per  second.     Aa  in 
the  case  of  an  incompressible  fluid,  the  work  of  the  pressures  on  the 
ends  of  the  mass  AB  is 


-fe-&>' 


The  work  done  by  expansion  of  W^  pounds  of  fluid  between  A  and  B  is 

W 


W< 


The  change  of  kiuetic  energy  as  before  is  —  (rj'  - 


r.»)i. 


Hence,  equating  work  to  change  of  kinetic  energy, 

W(».  -  »,y  +  (  ^  -  ^  )  W<  +  ^VV/^' V"  -  I  (V  -  r,=)<  ; 


^  +  ^'-+'' 


^'^^^^-j:^-  ■  ■  ^')- 


G,      -^       -      Uj      ig  ^r, 

Now  the  work  of  expansion  per  pound  of  fluid  has  already  been 
given.     If  the  temperature  is  constant,  we  get  (eq.  la,  §  69) 


^+&  + 


yr  _ 


Gi     2g 


^+f;*  +  ^-7^iog.i:- 


.Pa 


Pi 


1g      G/"8'G,- 


Bat  at  constant  temperature  &.  _  ^  ; 
G,     U, 


^^tg-'^^tg 


or,  neglecting  the  difierence  of  level, 


P\ 


2? 


(2): 


(2fl). 


Bimilarly,  if  the  expansion  is  adiabatic  (eq.  2a,  §  59), 
or  neglecting  the  difference  of  level 

■''■a-%4-j.-ei)^i]-i:-  •<">■ 


2?      ii,L      r 

It  will  be  seen  hereafter  that  there  is  a  limit  in  the  ratio  &  beyond 

which  these  expressions  cease  to  be  true. 

61.  Discharge  of  Air  from  an  Ori/fw.— The  form  of  tbe  equation 
of  work  for  a  steady  stream  of  compressible  fluid  is 

.Eii.^-T.ji.Ei.L.'^X.-El     ^     '  '  ^  ^■'" 


^*Gj2g     ''^G,*2g     G.7-I 


iff 


the  expansion  being  adiabatic,  because  in  the  flow  of  the  streams  of 
air  through  an  ori6ce  no  sensible  amount  of  heat  can  be  communi- 
cated from  outside. 

Sappose  the  air  flows  from  a  vessel,  where  the  pressure  is  p,  and 
the  Telocity  sensibly  zero,  through  an  orifice,  into  a  space  where  the 
weasure  is  p,.  Let  r,  be  the  velocity  of  the  jet  at  a  point  where 
th«i  convercence  of  the  streams  has  ceased,  so  that  the  pressure  in 
the  j«t  is  also  p^  As  air  is  light,  the  work  of  gravity  will  be  small 
compared  with  that  of  the  pressures  and  expansion,  so  that  Sj,  Sj 
may  be  neglected..    Putting  these  values  in  the  equation  above— 

G.     G,*2g      G,.y-l)  ^      [  pj         j" 
2g     0.     G,+  G^y-ll  ^      [pJ  ^    \ 


Bnt 


7 
7-1 
Pi  _  P, 

a,y   G,T 


1-1 
y 


Gj     GiV  Pi 


2g     7-l}GrG,r 


an  equation  commonly  ascribed  to  Wcisbacli  {Cirilingenintr,  1856), 
though  it  ai)pcars  to  have  been  civeu  earlier  by  St  Vcnant  and 
Wantzel. 

It  has  already  (§  9,  eg.  4a)  been  seen  that 

£!._£aZl 
Gi     Go  To  ' 

where  for  air  Po  -  2118-8,  G,  -    08075  and  t,  -  492-6. 

SL_£i2i_>_5  1      (Pi\^\  .,,. 

2?      GoTo7-l(  ^      \pj  !'{.•--     (2); 

or,  inserting  numerical  values. 


.183-6t, 


■i-ten- 


•     •  (2a); 

which  gives  the  velocity  of  discharge  v.  in  terms  of  the  pressure 
and  absolute  temperature,  p,,  t„  in  the'vessci  from  which  the  ail 
flows,  and  the  pressure  p,  in  the  vessel  into  which  it  flows. 

Proceeding  now  ba  for  liquids,  and  putting  a  for  the  area  of  the 
orifice  and  c  for  the  cocflicicnt  of  discharge,  the  volume  of  air  dis- 
charged per  second  at  the  pressure  />,  and  temperature  r,  is 


■— N^^^t:! 


16  discharged  is  measured  at  the 
absolute  temperature  t,  in  the  vessel  from  which  the  air  flows   let 


If  the  volume  discharged  is  measured  at  the  pressure  p,  and 
>3olutc  temperature  t,  in  the  vessel  from  which  tne 
Q,  be  that  volume;  then 


Let 


''-VK-?-.'dfe)'-(l;)'^i]- 

fe)'--fe)'?-ter -(?)'■'— 

=  108-7<:«Vt^ 

The  weight  of  air  at  pressure  Pi  and  temperature  t,  is 

Gi  =    ■^'  ■  pounds  per  cubic  foot 

Hence  the  weignt  of  air  discharged  is 


(*). 


-2-0-13<:i.;j,   . /^ .  ■ 

V     T, 


.     .     .     (6). 

Weisbach  has  found  the  following  values  of  the  coefficient  of  dis- 
charge c : — 

Conoidal  mouthpieces  of  the  form  of  the  )  e= 

contracted  vein  with  effective  pressures  [  0-97    to  0"99 

of  -23  to  1-1  atmosphere I 

Circular  sharp-edged  orifices 0-563  ,,  0-788 

Short  cylindrical  mouthpieces 0-81     ,,0-84 

The  same  rounded  at  the  inner  end 0-92     „  0-93 

Conical  converging  mouthpieces 0-90     ,,0-99 

62.  Limit  to  the  Application  of  the  above  Fonmila:. — In  the 
formulae  above  it  is  assumed  that  the  fluid  issuing  from  the  orifice 
expands  from  the  pressure^,  to  the  pressure  p,,  while  passing  from 
the  vessel  to  the  section  of  the  jet  considered  in  estimating  the  area 
w.  Hence  p,  is  strictly  the  pressure  in  the  jet  at  the  plane  of  the 
external  orihco  in  the  case  of  mouthpieces,  or  at  the  plane  of 
the  contracted  section  in  the  case  of  simple  orifices.  Till  recently 
it  was  tacitly  assumed  that  this  pressute  ;>.  was  identical  with  ths 
general  pressure  external  to  the  orifice.  Sir  K.  D.  Napier  first  dis- 
covered that,  when  the  ratio  ^  exceeded  a  value  which  does  not 

■Pi 
greatly  differ  from  OS,  this  was  no  longer  true.  In  that  case  the 
expansion  of  the  fluid  down  to  the  external  pressure  is  not  com- 
pleted at  the  time  it  reaches  the  plane  of  the  contracted  section, 
and  the  pressure  there  is  greater  than  the  general  external  pres- 
sure ;  or,  what  amounts  to  the  same  thing,  the  section  of  the  jet 
where  the  expansion  is  completed  is  a  section  which  is  greater  than 
the  area  Cw  of  the  contracted  section  of  the  jet,  and  may  be  greater 
than  the  area  en  of  the  orifice     Mr  Napier  made  experiments  with 

steam  which  showed  that,  so  long  aa  —  >  0-5,  the  formnlse  above 

ft 
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■were  trustworthy,  when  p^  was  taken  to  be  the  general  external 
pressure,  but  that,  ifS^O'5,  then  the  jireasiire  at  the  rontracted 

section  was  independent  of  the  external  pressure  and  equal  to  0'5p,. 
Hence  in  such  cases  the  constant  value  0'5  should  be  substituted 
in  the  formula)  for  the  ratio  of  the  internal  and  external  pres- 

Rures  £i . 
Pi 
It  is  easily  deduced  from  'Weisbach's  theory  that,  if  the  pressure 
cxterual  to  an  orifice  is  gradually  diminished,  the  weight  of  air 
discharged  per  second  increases  to  a  maximum  for  a  value  of  the 
ratio 


Pi 


'[y  +  lj 


ly-I 


-0-527  for  air 

—  0'58  for  dry  steam. 

For  a  further  decrease  of  external  pressure  the  discharge  diminishes, 
— a  result  no  doubt  improbable.  The  new  view  of  Weisbach's 
formula  is  that  from  the  point  where  the  maximum  is  reached,  or 
not  greatly  differing  from  it,  the  pressure  at  the  contracted  section 
ceases  to  diminish. 

Fliegner  has  shown  (Civilingenicur,  xx.,  1874)  that  for  air  flow- 
ing from  well-rounded  mouthpieces  there  is  no  discontinuity  of  the 
law  of  flow,  as  Napier's  hypothesis  implies,  but  the  curve  of  flow 
bends  so  sharply  that  Napier's  rule  may  be  taken  to  be  a  good 
approximation  to  the  true  law.     The  limiting  value  of  the  ratio 

& ,  for  which  'W^eisbach's  formula,  as  originally  understood,  ceases 

Pi 

to  apply.is  for  air  0'5767 ;  and  this  is  the  nuiuber  to  be  substituted 

for  Sa  in  the  formulae  when  S  falls  below  that  value.     For  later 

Pi  -  Pi 

researches  on  the  flow  of  air,  reference  may  be  made  to  Zeuner's 
paper  [Civilingenieur,  1871),  and  Fliegner's  papers  {ibid.,  1877, 
1878). 

VII.  FRICTION  OF  LIQUIDS. 

63-  When  a  stream  of  fluid  flows  over  a  solid  surface,  or  con- 
versely when  a  solid  moves  in  still  fluid,  a  resistance  to  the  motion 
is  generated,  commonly  termed  fluid  friction.  It  is  due  to  the  vis- 
cosity of  the  fluid,  but  generally  the  laws  of  fluid  friction  are  very 
different  from  those  of  simple  viscous  resistance.  It  would  appear 
that  at  all  speeds,  except  tne  slowest,  rotating  eddies  are  formed  by 
the  roughness  of  the  solid  surface,  or  by  abrupt  changes  of  velocity 
distributed  throughout  the  fluid  ;  and  the  energy  expended  in  pro- 
ducing these  eddying  motions  is  gradually  lost  in  overcoming  the 
viscosity  of  the  fluid  in  regions  more  or  less  distant  from  that 
where  they  are  first  produced. 

The  laws  of  fluid  friction  are  generally  stated  thus  : — 

1.  The  frictional  resistance  is  independent  of  the  pressure  between 
tha  fluid  and  tlie  solid  against  which  it  flows.  This  may  ho  verified 
by  a  simple  direct  experiment.  Coulomb,  for  instance,  oscillated  a 
disk  under  water,  first  with  atmospheric  pressure  acting  on  the  water 
surface,  afterwards  with  the  atmospheric  pressure  removed.  No 
difference  in  the  rate  of  decrease  of  the  oscillations  was  observed. 
The  chief  proof  that  the  friction  is  independent  of  the  pressure  is 
that  no  difference  of  resistance  has  been  observed  in  water  mains 
and  in  other  cases,  where  water  flows  over  solid  sui-faces  under  widely 
different  pressures. 

2.  The  frictional  resistance  of  large  surfaces  is  proportional  to 
the  area  of  the  surface. 

3.  At  low  velocities  of  not  more  than  1  inch  per  second  for  water, 
the  frictional  resistance  increases  directly  as  the  relative  velocity  of 
the  fluid  and  the  surface  against  which  it  flows.  At  velocities  of 
4  foot  per  second  and  greater  velocities,  the  frictional  resistance  is 
more  nearly  proportional  to  the  square  of  the  relative  velocity. 

In  many  treatises  on  hydraulics  it  is  stated  that  the  frictional 
resistance  is  independent  of  the  nature  of  the  solid  surface.  The 
explanation  of  this  was  supposed  to  be  that  a  film  of  fluid  remained 
attached  to  the  solid  surface,  the  resistance  being  generated  between 
this  fluid  layer  and  layers  more  distant  from  the  surface.  At 
extremely  low  velocities  the  solid  surface  does  not  seem  to  have 
much  influence  on  the  friction.  In  Coulomb's  experiments  a  metal 
surface  covered  with  tallow,  and  oscillated  in  water,  had  exactly  the 
same  resistance  as  a  clean  metal  surface,  and  when  sand  was 
scattered  over  the  tallow  the  resistance  was  only  very  slightly 
increased.  TTie  earlier  calculations  of  the  resistance  of  water  at 
higher  velocities  in  iron  and  wood  pipes  and  earthen  channels 
seemed  to  give  a  similar  result.  These,  however,  were  erroneous,  and 
it  is  now  well  understood  that  differences  of  roughness  of  the  solid 
surface  very  greatly  influence  the  friction,  at  such  velocities  as  are 
common  in  engineering  practice.  Darcy's  experiments,  for  instance, 
showed  that  in  old  and  incrusted  water  mains  the  resistance  was 
twice  or  sometimes  thrice  as  great  «s  in  new  and  clean  mains. 

64.  Ordinary  Expressions  for  Fluid  Friction  at  Velocities  not 
RjUrcmefn  Small.— Lat  /  ha  the  frictional  resistance  estimated  in 


pounds  per  square  foot  of  surface  at  a  velocity  of  one  foot  per  second  ; 
u  the  area  of  the  surface  in  square  feet ;  and  v  its  velocity  in  feet 
per  second  relatively  to  the  water  in  which  it  is  immersed.  Then, 
in  accordance  with  the  laws  stated  above,  the  total  resistance  of  th« 
surface  ia 

R-/<^' (1). 

where/  is  a  quantity  approximately  constant  for  any  pven  surface. 

(2). 


{-- 


R  =  {G<i,-^ 

2g- 

whore  {  is,  like/,  nearly  constant  for  a  given  surface,  and  is  termt(l 
the  coefficient  of  friction. 

The  following  are  average  values  of  the  coefficient  of  friction  for 
water,  obtained  from  experiments  on  large  plane  surfaces,  moved  in 
an  indefinitely  large  mass  of  water. 


CoefflclMit 
of  FrtctloD, 

Frictional 
Hesistance  In 
lb  per  sq.  ft. 

New  well-painted  iron  plate  

•00489 
•00350 
•00362 
•00258 
•00418 
•00503 

•00473 
•00339 
•00351 
■00250 
•00405 
•00488 

Painted  and  planed  plank  (Beaufoy) 

Varnished  surface  (Froude) 

Fine  sand  surface         ,,         

Coarser  sand  surface    ,,         

The  distance  through  which  the  frictional  resistance  is  overcome 
is  V  feet  per  second.  The  work  expended  in  fluid  friction  is 
therefore  given  by  the  equation — 

Work  expended  —/uv'  foot-pounds  per  second  ' 


=  |Ga. 


2? 


(3). 


The  coefficient  of  friction  and  the  friction  per  square  foot  of 
surface  can  be  indirectly  obtained  from  observations  of  the  discbarge 
of  pipes  and  canals.  In  obtaining  them,  however,  some  assumptions 
as  to  the  motion  of  the  water  must  be  made,  and  it  will  be  better 
therefore  to  discuss  these  values  in  connexion  with  the  cases  to 
which  they  are  related. 

JIany  attempts  have  been  made  to  express  the  coefficient  of 
friction  in  a  form  applicable  to  low  as  well  as  high  velocities.  The 
older  hydraulic  writers  considered  the  resistance  termed  fluid  fric- 
tion to  bo  made  up  of  two  ports, — a  part  due  directly  to  the  distor- 
tion of  the  mass  of  water  and  proportional  to  the  velocity  of  the 
water  relatively  to  the  solid  surface,  and  another  part  due  to  kinetic 
energy  imparted  to  the  water  striking  the  roughnesses  of  the  solid 
surface  and  proportional  to  the  square  of  the  velocity.  Hence  they 
proposed  to  take 

in  which  expression  the  second  term  is  of  greatest  importance  at 
very  low  velocities,  and  of  comparatively  little  importance  at  veloci- 
ties over  about  J  foot  per  second.  Values  of  {  expressed  in  this  and 
similar  forms  will  be  given  in  connexion  with  pipes  and  canals. 

All  these  expressions  must  at  present  be  regarded  as  merelr 
empirical  expressions  serving  practical  purposes.  The  frictional 
resistance  will  be  seen  to  vary  through  wider  limits  than  these 
expressions  allow,  and  to  depend  on  circumstances  of  which  they 
do  not  take  account. 

65.  Coulomb's  Experiments. — The  first  direct  experiments  on  fli\id 
friction   were    made   ^  «j  jr 

by    Coulomb,    who  /  g-^'T^ 

employed  a  circular 
disk  suspended  by  a 
thin  brass  wire  and 
oscillated  in  its  own 
plane.  His  experi- 
ments were  chiefly 
made  at  very  low 
velocities.  When 
the  disk  is  rotated  to 
any  given  angle,  it 
oscillates  under  the 
action  of  its  inertia 
and  the  torsion  of 
the  wire.  The  os- 
cillations diminish 
gradually  in  conse- 
quence of  the  work 

done  in  overcoming  the  friction  of  the  disk, 
nishcs  a  means  of  determining  the  friction. 

Fig.  78  shows  Coulomb's  apparatus.  LK  supports  the  wire  and 
disk  ;  ag  is  the  brass  wire,  the  torsion  of  which  causes  the  oscilla- 
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tiona ;  DS  is  a  graduauil  disk  scrring  to  mcasuro  the  anfjlca  through 
vhich  the  apparatus  oscillatea.  To  this  the  friction  disk  ia  rigidly 
attached  hanging  in  a  vessel  of  water.  The  friction  disks  were  from 
47  to  7  7  inches  diameter,  and  they  generally  made  one  oscillation 
in  from  20  to  30  seccnds,  tlirough  angles  varying  from  3G0'  tu  6°. 
When  the  Telocity  of  the  circumference  of  the  disk  was  less  than  6 
inches  per  second,  the  resistance  was  sensibly  proportional  to  the 
Telocity. 

Beau/oy's  Erpcrimenis. — Towards  the  end  of  the  last  century 
Colonel  Beaufoy  made  an  immense  mass  of  experimcnte  on  the  resist- 
ance of  bodies  moved  tlirougii  water  {Aautical  and  Hydraulic 
ExperimenU,  London,  1834).  Of  these  the  only  ones  directly  bearing 
on  surface  friction  were  some  made  in  179C  and  1798.  Smooth 
painted  planks  were  drawn  through  water  and  the  resistance 
measured.  For  two  planks  differing  in  area  by  46  square  feet,  at  a 
Telocity  of  10  feet  per  second,  the  dilTerence  of  resistance,  measured 
on  the  difference  of  area,  was  0'339  lb  per  square  foot.  Also  the 
resistance  varied  as  the  1949th  power  of  the  velocity. 

66.  Mr  Fronde's  ExiKrimcnts. — The  most  important  direct  ex- 
periments on  fluid  friction  at  ordinary  velocities  are  those  made  by 
Sir  Froudo  at  Torquay.  The  method  adopted  in  these  experiments 
was  to  tow  a  board  in  a  still  water  canal,  the  velocity  and  ttxe  resist- 
ance being  registered  by  very  ingenious  recording  arrangements. 
The  general  arrangement  of  the  apparatus  is  shown  in  fig.  79.  AA  is 
the  hoard  the  resistance  of  which  is  to  bo  determined.  B  is  a  cut- 
water giving  a  fine  entrance  to  the  plane  surfaces  of  the  board.  CC 
is  a  bar  to  which  the  board  AA  is  attached,  and  which  is  suspended 
by  a  parallel  motion  from  a  carriage  running  on  rails  above  tuo  still 
water  canal.  G  is  a  link  by  which  the  resistance  of  the  board  is 
transmitted  to  a  spiral  spring  H.  A  bar  I  rigidly  connects  the  other 
end  of  the  spring  to  the  carriage.  The  dotted  lines  K,  L  indicate  the 
position  cf  a  couple  of  levcD  by  which  the  extension  of  the  spring 
IS  caused  to  move  a  pen  M,  which  records  the  extensions  on  a  greatly 
increased  scaje,  by  a  lino  drawn  on  the  paper  cylinder  N.  This 
cylinder  revolves  at  a  speed  proportionate  to  that  of  the  carriage,  its 
motion  being  obtained  from  tne  axle  of  the  carriage  wheels.  A 
second  pen  0,  receiving  jerks  at  every  second  and  a  quarter  from  a 
clock  P,  records  time  on  the  paper  cylinder.  The  scale  for  the  line 
of  resistance  is  ascertained  by  stretching  the  spiral  spring  by  known 
weights.  The  boards  used  for  the  experiment  wore  ^  inch  thick, 
19  inches  deep,  and  from  1  to  BO  feet  in  length,  cutwotcr  included. 
A  lead  keel  counteracted  the  buoyancy  of  the  board.  The  boards 
were  covered  with  various  substances,  such  as  paint,  varnish,  Hay's 
composition,  tinfoil,  &c.,  so  as  to  try  the  effect  of  different  degrees 


(3)  The  average  resistance  per  square  foot  of  surface  was  much 
greater  for  short  than  for  long  lioards  ;  or,  wh.it  is  the  same  thing, 
the  resistance  per  square  foot  at  the  forward  part  of  the  board 
was  greater  than  the  friction  jwr  square  foot  of  portions  more  Rtcm- 
ward.     Thus, 


Varnished  surface 2  ft. 

50 
Fino  sand  surface 2 

50 


long 


Mean  Rc'UUncc  la 
tt,  jii-r  M.  (t. 
0-41 
0  25 
0-81 
0-405 


This  remarkable  result  is  explained  tlius  by  Mr  Froude  :— 
"The  portion  of  surface  that  goes  first  in  the  line  of  motion,  in 
experiencing  resistance  from  the  water,  must  in  turn  communicate 
motion  to  the  water,  in  the  direction  in  which  it  is  itself  tiarelling. 
Consequontly  the  portion  of  surface  which  succeeds  the  first  will  b« 
rubbing,  not  against  stationary  water,  but  against  water  partially 
moving  in  its  own  direction,  and  cannot  therefore  experience  so 
much  resistance  from  it." 

67.  The  following  table  gives  a  general  statement  of  Mr  Froude'l 
results.  In  all  the  experiments  in  this  table,  the  boards  had  a  fine 
cutwater  and  a  fine  stem  end  or  run,  so  that  the  resistance  was 
entirely  due  to  the  surface.  The  table  gives  the  resistances  per 
square  foot  in  pounds,  at  the  standard  speed  of  600  feet  pjr  minute, 
and  the  power  of  the  speed  to  which  the  friction  is  proportional,  so 
that  the  resistance  at  other  speeds  is  easily  calculated. 


Length  ofSurface.  or  distance  from  Cntwalcr,  In  feet. 

3  feet. 

8  feel. 

SO  feel.              50  feci.     ! 

A 

B 

c 

A  1   B   1   C 

A 

B   1   C       A  1   B 

c 

Varntshi 

ParafiBn 

3  00 

316 
1-93 
300 
2«0 
200 

•41 

■38 

■J& 
■81 
■90 
110 

•390 
•370 
■295 

185 
194 

1-99 

■325I  -264 
•314  -260 
■278:  ■263 
■C26j  ■SOI 
•383  •4i0 
■625  ■4SS 
714  ^520 

1-85 

193 
190 

■278!  ■240 
■271  •237 
•262    244 

1  83  -iit) 

Hi  ua 

•22< 

•M-J 

Calico  

■7251 1-92 
•690  200 
■73o!  2^00 
■880I  200 

l^SSI ■53l'^447 

1-871  ■474I  •42S 

20c  -lOS  •ss? 
2^00  •488  •43d 

Kloe  sand  

Medium  BAnd  

200 
200 
200 

■480  •384 
•334  -465 
•688  ^490 

1 

Fig.  79. 
of  roughness  of  surface.     The  results  obtained  by  Mr  Froude  may 
bo  summarized  as  follows  : — 

(1)  The  friction  per  square  foot  of  surface  varies  very  greatly  for 
different  surfaces,  being  generally  greater  as  the  sensible  roughness 
of  the  surface  is  greater.  Thus,  wiien  the  surface  of  the  board  was 
covered  as  mentioned  below,  the  resistance  for  boards  50  feet  long, 
at  10  feet  per  second,  was — 

Tinfoil  or  varnish 025  lb  per  sq.  ft. 

Calico Oi7      _, 

Fine  sand  0405    ,,  ,, 

Coarser  sand 048S    ,,  ,, 

(2)  The  power  of  the  velocity  to  which  the  friction  is  proportional 
varies  for  different  surfaces.     Thus,  with  short  boards  2  feet  long. 

For  tinfoil  the  resistance  varied  as  v°-" 
For  other  surfaces     ,,  ,,  »'-*• 

Tith  boards  50  feet  long,  • 

For  varnish  or  tinfoil  the  resistance  varied  as  r' " 
For  sand  v"" 


Columns  A  give  tho  power  of  the  speed  to  which  the  resistance  Is  approximate!) 
proportional. 

Columns  B  plvc  the  menn  roslstsnco  per  aqoare  foot  of  the  Trbolo  surface  of  m 
board  of  the  lengths  stated  In  the  tahlc. 

Columns  C  give  the  resistance  In  pounds  of  a  sQuaro  foot  of  surface  at  tho  dis- 
tance stcrnward  from  the  cutwater  ataled  In  the  heading. 

Although  these  experiments 
do  not  directly  deal  with  sur- 
faces of  greater  length  than  50  ' 
feet,  they  indicate  what  would 
bo  the  resistances  of  longer  sur- 
faces.    For  at   60    feet  the  de- 
crease   of    resistance    for    an 
increase  of  length  is  so  small 
that  it  will  make  no  very  great 
difference  in  the  estimate  01  the 
friction  whether  we  6uppo.^o  it 
to  continue  to  diminish  at  the 
same  rate  or  not  to  diminish  at 
all.     For   a   varnished    surface 
the  friction  at  10  feet  per  second 
^:^  diminishes   from   0'41  to   032 
1  lb   per   square    foot    when   tho 
"  length  is  increased  from  2  to  8 
feet,    but    it    only   diminishes 
Z  from    0-278    to    0  250    lb    per 
-  -  square  foot  for  an  increase  from 

. ."-'  20  feet  to  50  feet. 

—  —  — If   tho    decrease    of    friction 

stcrnwards  is  due  to  the  gcnera- 
nuu  of  a  current  accompanying  tho  moviu"  plane,  there  is  not 
at  first  sight  any  reason  why  the  decrease  should  not  ho  greater  than 
that  shown  by  the  experiments.  The  current  accompanying  the 
board  might  bo  assumed  to  gain  in  vohime  and  velocity  stcrnwards, 
till  the  velocity  was  nearly  the  same  as  that  of  the  moving  plane  and 
the  friction  per  square  foot  nearly  zero.  That  this  does  not  happen 
appears  to  be  due  to  the  mixing  up  of  tho  current  with  the  still  water 
surrounding  it  Part  of  the  water  in  contact  with  tho  beard  at  any 
point,  and  receiving  energy  of  motion  from  it,  passes  afterwanls  to 
distant  regions  of  still  water,  and  portions  of  still  water  are  fed  in  to- 
wards the  board  to  take  its  place.  In  the  forward  part  of  the  board 
more  kinetic  energy  is  given  to  the  current  than  is  diffused  into  sur- 
rounding space,  and  the  current  gains  in  velocity.  At  a  greater 
distance  back  there  is  an  approximate  balance  between  the  energy 
communicated  to  the  water  and  that  diffused.  Tho  velocity  of  the 
current  accompanying  the  board  becomes  constant  or  nearly  con- 
stant, and  tho  friction  per  square  foot  is  therefore  nearly  ccnttant 
also. 
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VIII. 


STEADY  FLOW  OF  WATER  IN  PIPES  OF 
UNIFURM  SECTION. 


68.  The  ordinary  theory  of  tho  flow  of  water  in  pipes,  on  which 
dl  practical  formula  are  based,  assumes  that  the  variation  of  velocity 
at  different  points  of  any  cross  section  may  be  neglected.  Tho 
water  ia  considered  as  moving  in  plane  layers,  which  are  driven 
through  the  pipe  against  the  frictional  resistance,  by  the  difference 
of  pressure  at  or  elevation  of  the  ends  of  tlie  pipe.  If  the  motion 
is  steady  the  velocity  at  each  cross  section  remains  the  same  from 
moment  to  moment,  and  if  the  cross  sectional  area  is  constant  the 
Telocity  at  all  sections  must  bo  the  same.  Hence  the  motion  is 
nniform.  Tho  most  important  resistance  to  the  motion  of  the  water 
is  the  surface  friction  of  the  pipe,  and  it  is  convenient  to  estimate 
this  independently  of  some  smaller  resistances  which  will  be 
accounted  for  presently. 

In  any  portion  of  a  uniform  pipe,  excluding  for  the  present  the 
ends  of  the  pipe,  the  water  enters  and  leaves  at  the  same  velocity. 
For  that  portion  therefore  the  work  of  the  external  forces  and  of  the 
surface         friction 


-'?/, 


~7-^>J2 


'.?--. 


must  be  equal. 
Let  fig.  80  repre- 
sent a  very  short 
portion  of  the  pipe, 
of  length  dl,  be- 
tween *  cross  sec- 
tions at  z  and 
z  +  dz  feet  above 
any  horizontal  da- 
tum line  XT,  the 
pressures     at '  the 

cross  sections  being i j 

p  and  p  +  dp  9)  per     ^  X 

square  foot.     Fur-  'Fig.  80. 

ther,  let  Q  be  tho  volume  of  flow  or  discharge  of  the  pipe  per 
second,  Ci  the  area  of  a  normal  cross  section,  and  x  the  perimeter  of 
the  pipe.  The  Q  cubic  feet,  which  flow  through  the  space  considered 
per  second,  weigh  GQ  lb,  and  fall  through  a  height  -  dz  feet.  The 
work  done  by  gravity  is  then 

-GQdz ; 
a  positive  quantity  if  dz  is  negative,  and  vice  versa.    The  resultant 
pressure  parallel  to  the  axis  ot  the  pipe  is  p  -  (p  -I-  dp)  =  -  rfp  lb  per 
square  foot  of  the  cross  section.     The  work  of  this  pressure  on  the 
volume  Q  is 

-Qdp. 

The  only  remaihing  torce  doing  work  on  tlic  system  ;3  itie  friction 
against  the  surface  of  the  pipe.     The  area  of  that  surface  is  x  ^l- 

The  work  expended  in  overcoming,  the  frictional  resistance  per 
second  is  (see  §  64,  eq.  3) 

or,  since  Q  =  nv, 

the  negative  sign  being  taken  because  the  work  is  done  against  a 
resistance.  Adding  all  these  portions  of  work,  and  equating  the  result 
to  zero,  since  the  motion  is  uniform, — 

-GQdz-Qdp-CG^Q^dl^O. 
Dividing  by  GQ, 


a     1g 


Integrating, 


a..%.il 


~dl~0. 
23 


-i-f^ 


2? 


Z= constant 


a). 


Horizontal 


Fig.  81. 
69.  Let  A  and  B  (fig.  81)  bo  any  two  sections  of  the  pipes  for 
which  p,  z,  I  have  the  values  7),,  Sj,  l^,  and  p„  z,,  l^  respectively. 


Tliun 


*i  + 


G^  +  'n   2?''    -»  +  "G 


or,  if  /,-  /j— L,  rearranging  the  terms, 

«-tl(-.*&)-(-«)t|- 

Suppose  pressure  columns  introduced  at  A  and  B. 


•     .     (2). 
The  water 


will  rise  in  those  columns  to  the  heights  ^  and  Si-  dne  to  tho 

G  G 


Hence 


nce(,,.a.)_(,,,Mi3 
re  by  DE,  the  fall  of  level  of 


If  there  were  no 


pressures  J7i  and^,  at  A  and  B, 

the  quantity  represented  in  the  figure  by 

the  jiressure  columns,  or  virtual  fall  of  the  pipe. 

friction  in  the  pipe,  then  by  Bernoulli's  equation  there  would  be 

po  fall  of  level  of  th»  pressure  columns,  the  velocity  being  tho 

same  at  A  and  B.     Hence  DE  or  A  is  the  head  lost  in  friction  in 

the  distance  AB.    The  quantity  — -  -  —  is  termed  the  virtual  slope 

of  the  pipe  or  virtual  fall  per  foot  of  length.  It  is  somstimcs 
termed  very  conveniently  the  relative  fall.  It  will  be  denoted  by 
the  e}  mbol  i. 

Tho  quantity  —  which  appears  in  many  hydraulic  equations  is 

called  the  hydraulic  mean  radius  of  the  pipe.     It  will  be  denoted 
by  m. 
Introdncing  these  values, 


.1^         h 
2?,         L 
For  pipes  of  circular  section,  and  diameter  rf. 


Then 


=  — = 
X 

'2? 


— d» 

li-l. 
ltd 

d_ 

4  ■  " 

*■    d 


di 
i 


2? 


(8). 


(4a); 


which,  shows  that  the  head  lost  in  friction  is  proportional  to  the 
head  due  to  the  velocity,  and,  is  found  by  multiplying  that  head  by 

the  coefficient  f— —  . 
d 

'  70.  Hydraulic  Oradicnt  of^Line  of  Virtual  Slope.  — Join  CD. 
Since  the  head  lost  in  friction  is  proportional  to  L,  any  inteimediate 
pressure  column  between  A  and  B  will  have  its  free  surface  on  the 
line  CD,  and  the  vertical  distance  between  CD  and  the  pipe  at  any 
point  measures  tho  pressure,  exclusive  of  atmospheric  pressure,  in 
the  pipe  at  that  point.  If  the  pipe  were  laid  along  the  line  CD 
instead  of  AB,  the  water  would  flow  at  the  same  velocity  by  gravity 
without  any  change  of  pressure  from  section  to  section.  Hence  CD 
is  termed  the  virtual  slope  or  hydraulic  gradient  of  the  pipe.  It  is 
the  line  of  free  surface  level  for  each  point  of  the  pipe. 

If  an  ordinary  pipe,  connecting  reservoirs  open  to  the  air,  rises  at 
any  point  above  tlie  line  of  virtual  elope,  the  pressure  at  that  point 
is  less  than  the  atmospheric  pressure  transmitted  through  the  pipe. 
At  such  a  point  there  is  a  liabinty  that  air  may  be  disengaged.from 
the  water,  and  the  flow  stopped  or  impeded  by  the  accumulation  of 
air.  If  the  pipe  rises  more  than  34  feet  above  the  line  of  virtual 
slope,  the  pressure  is  negative.  But  as  this  is  impossible,  the  con. 
tinuity  of  the  flow  will  be  broken. 

If  the  pipe  is  not  straight,  the  line  of  virtual  slope  becomes  a 
curved  line,  but  since  in  actual  pipes  the  vertical  alterations  of  level 
are  generally  small,  compared  with  the  length  of  the  pipe,  distances 
measured  along  the  pipe  are  sensibly  proportional  to  distances 
measured  along  the  horizontal  projection  of  the  pipe.  Hence  tlie 
line  of  hydraulic  gradient  may  be  taken  to  be  a  straight  line  without 
error  of  practical  importance. 

.../(\tQii 


71.  Case  of  a  Uniform  Pipe  connecting  tioo  Reservoirs,  when  all  the 
Resistawcs  are  taken  into  account. — Let  h  (fig.'fil)  be  the  difference 
of  level  of  the  reservoirs,  and  ))  the  velocity,  in  a  pipe  of  length  L 
and  diameter  d.  Tho  whole  work  done  per  second  is  virtually  the 
removal  of  Q  cubic  feet  of  water  from   the  surface  of  tie  upper 
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reservoir  to  the  surfaceof  the  lower  reservoir,  that  is  GQA  foot-pounds. 
This  b  expended  in  throe  ways.    (1)  The  head  —  ,  corresponding 

10  an  cipecditure  of  GQ^  foot-pounds  of  work,  is  employed  in  giving 

energy  of  motion  to  the  water.  This  U  ultimately  wasted  in 
edJymg  motions  in  the  lower  reservoir.     (2)  A  portion  of  head, 

•which  exoerience  shows  may  be  expressed  in  the  form  d^ ,  corre- 

epOMding  to  an  erpeaditure  of  GQfg^-  foot  pounds  of  woik,  is  em- 
ploykd  in  overcoming  the  resistance  at  the  entrance  to  the  pipe.  (3) 
As  -.'heady  ehowii  the  head  dxpended  in  overcoming  the  surlace  fric- 
tion of  ihe  pipe  "  f  J  20  f ""esponding  to  GQf-^  •  -g^  foot-pounds 
of  wor^c    Hence 


i 


CQA-GQ|+GQf,^  +  GQCl^ 
,       /  ltd 


2^ 
23 


(B). 


It  the  pipe  la  Kdlmouthed,  f,  is  about  -  •OS.  If  the  entrance  to 
the  pipe  i»  uyliadnMl,  f,- 0-505.      Hence  ]-l-fo  =  l-08  to  1-605. 

In  general  tills  is  so  small  compared  with  i~j-  that,  for  practical 

calculations,  it  may  be  neglected ;  that  is,  the  losses  of  head  other 
than  the  loss  in  surface  fiiction  ore  left  out  of  the  reckoning.  It 
is  only  in  short  pipes  and  at  high  velocities  that  it  is  necessary  to 
take  account  of  the  first  two  terms  in  the  bracket,  as  well  as  the 
third.  For  instance,  in  pipes  for  the  supply  of  turbines,  t>  is  usually 
limited  to  2  feet  per  second,  and  the  pipe  is  belhnouthed.     Then 


to  proceedby  approximation.     Fhid  an  approximate  value  of  d  by 
assuming  a  probable  value  for  f  as  mentioned  below.     Then  from 
that  value  of  d  find  a  corrected  value  for  ^  and  repeut  the  calculation. 
The  e>iuation  above  may  be  put  in  the  form 

-^^I'-H^F^MI »'■• 

from  which  it  is  clear  that  the  head  expended  at  the  mouthpiece 
is  eiittivilent  to  that  of  a  length 

of  the  pipe.  Tutting  l-l-Co-1'605  and  f-OOl,  the  length  of  ripe 
equivalent  to  the  mouthpiece  is  37-6  d  nearly.  This  may  be  added 
to  the  actual  length  of  the  pii)e  to  allow  for  mouthpiece  resistance 
in  approximate  calculations. 

72.  Coefficient  of  Friction /or  Pipes  Dixharging  Water — From  the 
average  of  a  large  number  of  experiments,  the  value  of  i  for  ordinary 
iron  pipes  is 

f-0007667 (7). 

But  practical  experience  shows  that  no  single  value  can  be  taken 
applicable  to  very  different  coses.  The  earlier  hydraulicians  occupied 
themselves  chietly  with  the  dependence  of  (  on  the  velocity.  Hav- 
ing regard  to  the  difference  of  the  low  of  resistance  at  very  low  and 
at  ordinary  velocities,  they  assumed  that  i  might  be  expressed  in  the 
form 

The  following  are  the  best  numerical  valnes  obtained  for  f  so  ex- 
pressed : 


108—- 0  067  foot 
23 


In  pipes  for  towns'  snpnly  v  may  range  from 

2  to-4j  .eet  per  second,  and  then  1^5— =0-1  to  0-5  foot     In 

either  case  this  amount  of  head  is  small  compared  with  the  wholo 
virtual  falLin  the  cases  which  most  commonly  occur. 

WTien  d  and  r  or  rf  and  h  are  given,  the  equations  above  are-solved 
quite  simply.     When  i>  and  h  are  given  and  d  is  required,  it  is  better 


a 

$ 

Prony  (from  51  experiments)  

D*  Aubuisson 

0  006836 

0-00673 

0006493 

0-001116 
0-001211 
0-00143 

Weisbach  proposed  the  formula 
/5 


f-o-H-9=-0-003698  + 


0  004289 


(8). 


The  following  short  table  gives  Weisbach's  valnes  of  the  coefficient 
of  friction  for  different  velocities  in  feet  per  second  : — 


..          o-i 

f  =            C-0586 

0  2 

0-0527 

0-3 

0-W67 

0-4 

0-0416 

OS 

0-0387 

■ 

0  6 
00365 

0-7        0-8 

0-0349  0-033C 

0  9 
0-0325 

I 

0-0315 

0-0207 

0-0281 

3 

0-0265 

3 

00243 

4 

0-0230 

■c 

0-02H 

8 

OK)205 

U 

0-0193 

SO 

0-0182 

73.  Darcy's  ErperimejUs. — All  previous  experiments  on  the  re- 
sistance of  pipes  have  been  superseded  by  the  remarkable  researches 
carried  out  by  the  late  Inspector-General  of  the  Paris  Water  Works, 
M.  D.ircy.  His  experiments  were  carried  out  on  a  scale,  under  a 
variation  of  conditions,  and  with  a  degree  of  accuracy  which  leaves 
little  to  be  desired,  and  the  results  obtained  are  of  very  great  prac- 
tical importance.     These  results  may  be  stated  thus  : — 

(1)  For  new  and  clean  pipes  the  friction  varies  considerably  with 
the  nature  and  polish  of  the  surfarc  of  the  pipe.  For  clean  cast- 
iron  it  is  about  ij  times  as  great  as  for  cast-iron  covered  with  pitch. 

(2)  The  nature  of  the  surface  has  le.s.s  in.Tuence  when  the  pipes 
are  old  and  incrusted  with  deposits,  due  to  the  action  of  the  water. 
Thus  old  and  incrusted  pipes  give  twice  as  great  a  frictional  resist- 
ance as  new  and  clean  pipes.  JI.  Darcy's  coeCScients  were  chiefly 
det<"rmincd  from  experiments  on  new  pipes.  He  doubles  these  co- 
efficients for  old  and  incrusted  pipes,  in  accordance  with  the  results 
of  a  very  limited  number  of  experiments  on  pipes  containing  incrus- 
tations and  deposits. 

(3)  The  coefficient  of  friction  may  be  expressed  in  the  form 

f-o-1-  — ;  but  in  pipes  which  have  been  some  time  in  nse  it  is 

sufficiently  accurate  to  take  C— Oi  simply,  where  a,  depends  on  the 
diameter  of  the  pipe  alone,  but  a  and  0  on  the  other  hand  depend 
both  on  the  diameter  of  the  pipe  and  the  nature  of  its  surface.  The 
following  are  the  values  of  tne  constants. 

For  pipes  which  have  been  soma  time  in  nse,  neglecting  the  term 
depending  on  the  velocity  ; 


These  coefficients  may  be  put  in  the  followisg  very  simple  form, 
without  sensibly  altering  their  value  : — 

For  clean  pipes f  -  •005[  1  -fr^)  "  ) 

)  1   \        <'">• 

For  slightly  incrusted  pipes f="'01f  I+^-Kj)     ) 

Darct^s  Value  of  ihe  Cocfficienl  of  Friction  ( for  Velocities  not  less 
than  i  inches  per  second. 


Diameter 
ot  Pipe 
In  Inches. 

i 

Diameter 

i 

Kcw 
Pipes. 

Incrasted 
Plp*s. 

ot  Pipe 
In  Inches. 

New 
Pipes. 

Ificmstcd 
Pipi-a. 

o 
3 
4 
5 
6 
7 
8 
9 
12 
15 

0  00750 
•00667 
•00625 
•00600 
•00583 
•00571 
•00563 
•00556 
•00542 
•00533 

0  01500 
■01333 
01250 
■01200 
■01167 
■01143 
■01125 
■01111 
•01083 
■01067 

18 
21 
24 
27 
30 
36 
42 
43 
S4 

•00528 
•00524 
•00521 
•00519 
•00517 
•00514 
•00512 
•00510 
-00509 

•01056    ■ 

-01048 

•01042 

•01037 

•01033 

•01028 

•01024 

•01021 

•01019 

a 

a 

For  drawn  wrought-iron  or  smooth 

•004973 
•00996 

■0S4 
-084 

For  pipes  altered  by  light  incrus- 
tations   — 

These  values  of  fare,  however,  only  applicable  when  the  velocity 
exceeds  4  inches  per  second.  To  embrace  all  cases  Darcy  proposes 
the  expression 


■(-5) 


$+ 


(10); 


which  is  a  modification  of  Coulomb's,  including  terms  expressin 
I  inflaencoof  the  diameter  and  of  the  velocity.    For  clean  pipee 
I  fuucd  these  values 
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a  -  001SC2 

o,-  -000533 

$  -.-00206 

/3i- -00001042 
74.  Hcrapxng  Water  Mains. — Tlio  influence  of  tbe  condition  of  the 
surface  of  a  pipe  on  the  friction  is  shown  by  vai-ioiis  facts  known  to 
the  engineers  of  waterworks.  Pipes  are  very  often  heated  and  dipped 
in  pitch,  which  gives  them  a  smooth  hard  surface  and  protects  them 
from  oxidation.  Such  pipes  arc  known  to  give  a  discharge  larger 
than  that  calculated  by  the  ordinary  formula;.  In  pipes  which 
convey  certain  kinds  of  water  oxidation  proceeds  rapidly,  and  the 
discharge  is  very  perceptibly  and  sometimes  very  greatly  diminished. 
In  a  main  laid  at  Torquay  the  discharge  diminished  from  this  cause 
more  than  50  per  cent.,  and  the  supjily  became  insufficient  for  the 
town.  Jlr  A ppold  suggested  an  apparatus  for  scraping  the  interior 
of  the  pipe,  and  this  was  constructed  and  tried  under  the  direction  of 
Mr  Froude.  It  was  found  that  by  scraping  the  interior  of  the  pipe 
the  diacliarge  was  increased  56  per  cent.  The  scraping  requires  to 
be  repeated  at  intervals.  After  each  scraping  the  discharge  dimin- 
ishes rather  rapidly  by  10  per  cent,  and  afterwards  more  slowly,  the 
diminution  in  a  year  being  about  25  per  cent 

Fig.  83  shows  a  scraper  for  water  mains,  similar  to  Mr  Appold's 
but  modified  in  details,  as  constructed  by  the  Glenfield  Company,  at 
Kilmarnock.  A  is  a  longitudinal  section  of  the  pipe,  showing  the 
scraper  in  place  ;  B  is  an  end  view  of  the  plungers,  and  C,  D  sec- 
tions of  the  boxes  placed  at  intervals  on  the  main  for  introducing  or 
withdrawing  the  sciapor.  The  apparatus  consists  of  two  plungers, 
packed  with  leather  so  as  to  fit  the  main  pretty  closely.     On  the 


for  the  snccessivo  iiortions,  and  let  I,  d,  r,  and  t  be  corresponding 
quantities  for  the  equivalent  uniform  main  B.  The  total  lots  of 
head  in  A  duo  to  frictiou  is 

A-i,Ji  +  iy,+ 

^  2<^  ./i       '^  2-;  rf,       ' 

and  in  the  oniforni  main 

2g      J 
If  the  mains  are  equivalent,  as  defined  above. 


rf,  ^^2y  d. 


2yd        "Zg 
But,  since  the  discharge  is  the  same  for  all  portion.'^ 

'^•i'''^- 


4  4 


'd,« 


d^ 


Also  suppose  that  f  may  bo  treated  as  constaut  for  all 
Then 


»he 


p-.pee. 


d' 
l- 


;,    d* 


d* 

d'         _ 


d. 


Fig.  83.— Scale  ^. 
spindle  of  these  plungets  are  fixed  eight  steel  scraping  blades,  with 
curved  scraping  edges  fitting  the  surface  of  the  main.  The  appa- 
ratus is  placed  in  the  main  by  removing  the  cover  from  one  of  the 
boxes  shown  at  C,  D.  The  cover  is  then  replaced,  water  pressure 
is  admitted  behind  the  plungers,  and  the  apparatus  driven  through 
the  main.  At  Lancaster,  after  twice  scraping  the  discharge  was 
increased  56J  per  cent,  at  Oswestry  54i  per  cent.  The  increased 
discharge  is  due  to  the  diminution  of  the  friction  of  the  pipe  by  re- 
moving the  roughnesses  due  to  oxidation. 

76.  Redaction  of  a  long  Pipe  of  Varying  Diameter  to  an  Eguiva- 
lerU  Pipe  of  Uniform  Diameter.  Dupuil's  Equation. — Water  mains 
for  the  supply  of  towns  often  consist  of  a  series  of  lengths,  the  dia- 
meter being  the  same  for  each  length,  but  differing  from  length  to 
length.  In  approximate  calculations  of  the  head  lest  in  such  mains, 
it  is  generally  accurate  enough  to  neglect  the  smaller  losses  of  head 
and  to  have  regard  to  the  pipe  friction  only,  and  then  the  calcula- 
tions may  be  facilitated  by  reducing  the  main  to  a  main  of  uniform 
^ameter,  in  which  tlicre  would  be  the  same  loss  of  head.  Such  a 
uniform  main  will  be  termed  an  equivalent  main. 


which  gives  the  length  of  tho  equi- 
valent uniform  main  which  would 
have  the  same  total  loss  of  bead  for 
any  given  discharge. 

76.  Cate  of  a  Pipe  of  Uniform 
Diameter  with  Discharge  diminishing 
uniformly  along  its  Length. — In  thti 
case  of  a  branch  main  the  water  is 
delivered  at  nearly  equal  distances  to 
service  pipes  along  the  route.  Snch 
a  main  approximates  to  the  case  of  a 
main  of  uniform  diameter,  with  a 
discharge  at  each  point  diminished 
by  an  amount  proportional  to  tho 
distance  from-  the  origin.  Let  AB 
(fig.  85)  be  a  main  of  diameter  d  and 
length  L  ;  let  Q,  cubic  feet  per  second 
enter  at  A,  and  let  {  cubic  feet  bo 
delivered  to  service  pipes  per  foot 
of  its  length.  Then  at  any  point 
C,   I  feet   from   A,   the   discliarge   is 

Q-Qo-??.     Consider  a  short  length  dl  at  c.     Tlie  loss  of  head  in 

that  length  is 


'2y 


idl 


16' 


d* 


d  *■  T«(i= 


fi-iC 


\((i,-ql)Hl. 


Hence  the  whole  head  lost  in  the  length  AB  will  bo 
64f     /-I- 


h- 


'd' 


/{Q.-qirdl 
-'o 


-u- 


■^^■ 


—-la 


h 


Fig.  84. 
In  fig.  84,  let  A  be  the  main  of  variable  diameter,  and  B  the 
equivalent  uniform  main.     In  the  given  main  of  variable  diameter 


A,  let 


h,h- 

.    be  the  lengths. 

dl  ,  d^  . 

,    .  .   the  diameters, 

«!  .    *2    • 

.  .   .  the  velocities, 

«,  ,     t,    . 

.  .  .  the  slopes. 

Q„'-jQ„L-fj3«L= 


Qa'-PQo+JP' 


64fL  I 

"    T^d'     1 

or,  putting  P  —  jL,  tho  total  discharge  through  the  service  pipes 
between  A  and  B, 

,     64CL  I 

C 

^  A II II " 


(I); 


(2). 


-ir 


The  discharge  at  the 
end  B  of  tho  pipe  is 
Q,-Q,-P.      If  Q' 

is  put  for   tho   dis-    r« t, ^ 

charge   of  the   pipe    U :.jj 

when  the  flow  into    I  „.     _, 

the  service  pipes  is    -  S-      • 

stopped,  under  the  same  head  h,  it  may  bo  shown  that 

Qj  =  Q'    0  55  P  nearly 
If  the  pipe  is  so  long  that 

Q,  =  Qo    P-0, 
all  the  water  passing  into  service  pipes  dh  route. 


ir 


-I 


64  fL, 


Q.». 


(3). 


77.  Other  Losses  of  Bead  in  Pipes. — Most  of  the  losses  of  head  in 
pipes,  other  than  that  due  to  surface  friction  against  the  pipe,  arc  dne 
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to  abrupt  changes  in  tho  velocity  of  the  stream  produciiig  cddica. 
The  kiuctio  energy  of  thesn  is  deducted  from  the  general'  energy 
of  translation,   and  pradtically  ^^^l^^^^^_^ 

naated.  u^^^^^^^^^^ 

Sudden  Enlargement  of  Sec- 
tion.— Suppose  a  pipe  enlarges 
in  section  Irom  in  area  w,  to  an 
area  u,  (fig.  86)  ;  then 

£i_«o  . 
"o     "i 
•r,  if  the  section  is  circular. 


4. 


Fig.  86. 


The  head  lost  at  the  abrupt  change  of  velocity  has  already  been 
shown  to  be  the  head  due  to  the  relative  velocity  ot  the  two  pai-t» 
of  the  stream.     Hence  bead  lost 

*-w?.-o"i^'-i(a'--it 

<>■■     ^--i'^ (>). 

if  ^  is  pat  for  the  expression  in  brackets. 


1-1 

1-2 

l^S 

\-i 

1^5 

1-6 

1-7 

1^8 

!•» 

2  0 

%i 

3  0 

8^6 

4  0 

5  0 

6  0 

7^0- 

8  0 

106 

1-10 

VU 

l-\% 

1^22 

1-28 

1'30 

1-34 

1^38 

1^41 

1^58 

1-73 

1-87 

2  00 

2^24 

245 

2-66 

283 

c- 

•01 

•04 

•09 

•16 

•25 

•36 

•49 

•64 

•81 

1-00 

2^25 

4-00 

6-25 

9^00 

16-00 

25  00 

36  0 

49  0', 

Abrupt  Contraction  of  Section. — WTieu  water  passes  from  a  larger 
to  a  smaller  section,  as  in  figs.  87,  88,  a  contraction  is  formed,  and 


Fig.  87.  Fig.  88. 

tho  contracted  stream  abruptly  expands  to  fill  the  spction  of  the 
pipe.     I/ot  u  bo  the  section  and  v  the  velocity  of  the  stream  at  lb. 

At  aa  the  section  will  be  e,»,  and  the  velocity  —v—  —  ,  where  e,  is 

CtV  Ct 

the  coefficient  of  contraction.     Then  the  head  lost  is 


and,  if  c,  is  taken  0  64, 


?l.  =  0-316 


2? 


(2). 


The  value  of  the  coefficient  of  contraction  for  this  case  is,  however, 
not  well  ascertained,  and  the  result  is  somewhat  modified  by  fric- 
tion. For  water  entering  a  cylindrical,  not  bellmouthed,  pipe  from 
a  reservoir  of  indefinitely  largo  size,  experiment  gives 


|,._0506|-. 


(3). 


It  there  is  a  diaphragm  at  the  mouth  of  the  pipe  as  in  Sg.  88,  let  a^ 
be  the  area  of  this  orifice.  Then  the  area  of  tlie  contracted  stre^;n 
is  c<aii,  and  the  head  lost  is 


w 


)•• 


if  C  is  put  for  (  — 

\CcUj 

Weisboch  has  found  experimentally  the  following  values  of  tho 
coefficient,  when  the  stream  approaching  tho  orifice  was  consider- 
ably larger  than  the  orifice  : — 


-'  = 

•* 

01 

0-3 

03 

0-4 

0-5 

0-6 

0-7 

0  8 

09 

1-0 

Ct  = 

•tis 

'«U 

-61J 

•610 

■eo7 

-605 

-603 

•601 

-598 

•596 

{■= 

231-7 

8099 

1978 

9-C12 

5-2o(i 

3  077 

1-876 

1169 

0-734 

0-480 

When  a  diaphragm  was  placed  in  a  tube  of  uniform  section  (fig.  89), 


Fig.  89. 

the  foUojring  valnes  were  obtained,  »,  being  the  ares  of  the  orifice, 
tod  «  that  of  the  pipe  : — 


n„ 

0-1 

0-2 

0-3 

0-4 

0-5 

0-6 

0-7 

0-8 

0-9 

1-0 

ci- 

•«24 

-632 

•64J 

-659 

•681 

■712 

•755 

•613 

-892 

1-00 

{.- 

225-9 

47-77 

30-83 

7-801 

1-763 

1-796 

•■97 

-290 

-060 

•000 

Elbows. — Weisbach  considers  the  lo&s  of  haul  at  elbows  (fig 
90)  to  be  due  to  a 
contraction  formed  by 
the  stream.  From 
experiments  with  a 
pipe    1}    inches    dia-  '\.       "V> 

meter,  he   found  the 
loss  of  head 

"'-^•i     ■■■    ^'^'  Fifi.90..^^      ^ 

f,-0-9457  sin»^-f2-047  sin*^  .  '^J 

2  2  ^ 


*= 

20* 

40" 

60" 

80* 

90- 

lOO" 

110* 

120" 

130*      IW 

i-= 

0-046 

0-139 

0-364 

0-740 

0-984 

1-260 

1-556 

isei 

2I5S    2-431 

Hence  at  a  right-angled  elbow  tho  whole  head  due  to  the  velocity 
very  nearly  is  lost. 

Sends. — Weisbach  tmces  the  loss  of  head  at  curved  bends  to  a 
similar  cause  to  that  at  elbows,  but  the  coefficients  for  bemls  nrc  not 
very  satisfactorily  ascertained.  Weisbach  obtained  for  tlio  loss  of 
head  at  a  bend  in  a  pipe  of  circular  section 


5»~f»; 


2? 

C6-0-131-H-847 


(e): 


ii) 


where  (Z  is  the  diameter  of  the  pipe  and  p  the  radius  of  curvature  of 
the  bend.     For  beuds  with  rectangular  cross  sections 

f^-0-124-^3•104^^^    , 

where  j  is  the  length  of  the  side  of  the  section  parallel  to  the  radios 
of  curvature  p. 


d 

0-1 
0-131 

0-2 
•138 

0-3 

•158 

0-4 

•206 

0-5 
-294 

0-6 
-440 

0-7 
-661 

0-8 

•977 

0-9 
1-408 

10 
1-978 

0  = 

01 
■124 

0-2 
■135 

0-3 

•180 

0-4 
•250 

05 

-398 

0-6 
■643 

0-7 
1-015 

OS 
1-616 

0-9 
2271 

10 
SJ28 

Valves,  Cocks,  and  57ui«.!.— These  produce  a  contraction  of  the 
water-stream,  similar  to  thf  t  for  an  abrupt  diminution  of  section 

already  discussed.     The  loss  of  head  may  be  taken 

as  before  to  be 


(7); 


where  t>  is  the  velocity  in  the  pipe  beyond  the 
valve  and  f,  a  coefficient  determined  by  ex- 
periment     The    following  are  Weisbach's    re- 

iuits.  F'e-  91- 

Sluice  in   Pipe  of  Rectangular  Section   (fig.  91).       Section   at 
sluice  — UJ,    in  pipe -CO. 


i 

10 

0-9 

0-8 

on 

06 

0-5 

04 

0  3 

0-2 

0-1 

f.= 

0  00 

■09 

■39 

■95 

2-0'i 

4  ■02 

812 

178 

44-5 

1„| 
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Sluiet  in  Cylindrical  Pipe  (6g.  92). 


lUUo  of  height  of) 
opening  to  dli-  ^ 
meter  ot  pipe    ) 

10 

I 

} 

» 

i 

j: 

i 

i 

»i_ 

100 

0'M8 

'See 

•740 

•609 

■46C 

■310 

'1S9 

f.= 

000 

0  07 

0-26 

0-81 

ao6 

5-53 

17-0 

97-8 

Fig-  92.  Fig.  93. 

Coci  in  a  Cyundrieal  Pipe  (C'g.  93).     Angle  throtigh  which  cock 
is  tamed  =  e. 


Ratio      of ) 
cross  sec-  > 
tions .  .  .  ) 

5* 
•928 
•05 

10* 
•850 
•29 

16°. 
•772 
•76 

20° 
•692 
1-66 

26° 
•613 
3-10 

80° 
•636 
6  •■47 

36° 
•458 
9  •68 

Ratio      of 

40° 

46° 

60° 

55° 

60° 

65° 

82° 

,  cross  sec- 
tions .  .  . 

•386 

•315 

•250 

•190 

•137 

•091 

0 

f.-' 

17^3 

31-2 

62-6 

106 

206 
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OO 

Throttle  Valve  in  a 

Cylindrical  Pipe  (fig.  94). 

0- 

5° 

10° 

15° 

20° 

25° 

30° 

35° 

40° 

f.- 

•24 

•62 

•90 

1-54 

2-61 

3-91 

6-22 

10-8 

45° 
18^7 

60° 
32-6 

55° 
68-8 

60° 
118 

66° 
256 

70° 
751 

90 

00 

78."  Practical  Calculations  on  the  Flew  of  Water  in  Pipes.— \n 
the   following  explanations 
it  will  be  assumed  that  the  ,--' 

pipe  is  of  so  great  a  length  ,*'' 

that  only  the  loss  of  head  Y'^'m^''''/'''''^^^^^^^^^^^ 

in  friction  against  the  snr-  _^ '  i 

face  of  the   pipe   needs   to     'i^*^ 

be  considered.     In  general  ^^ 

It  IS  one  of  the  four  quan-  \)mmm.wmmi/!jj//ijjm^w/m-i>/wwvmwm/>'r!'''^!W'wf>/// 

titles  d,  i,  V,  or  Q  which  p.     „. 

requires    to  be  determined.  =' 

For  since  the  loss   of  head   h  is  given   by  the  relation  h~il, 

this  need  not  be  separately  considered. 

There  are  then  three  equations  (see  eq.  4,  §  69,  and  9o,  §  73)  for 
the  solution  of  such  problems  as  arise  : — 


<-.{ 


^*^) 


where  o=0'005  for  new  and  —0-01  for  incnisted  pipes. 


»t^     di 
*  2?~T    ' 

q-ld^v 


(1); 


(2). 


(3). 


Problem  1.  Given  the  diameter  of  the  pipe  and  its  virtual  slope, 
to  find  the  discharge  and  velocity  of  flow.  Here  d  and  i  are  given, 
and  Q  and  v  are  required.  Find  f  from  (1) ;  then  v  from  (2) ; 
lastly  Q  from  (3).     This  case  presents  no  difficulty. 

By  combining  equations  (1)  and  (2),  v  is  obtained  directly  : — 


V2V'"j2aJ"TX 
12<i 


Ai). 


For  new  pipes 
For  incnisted  pipes 


•50-72 
=  80 '24 


(4a). 


For  pipes  not  less  than  1,  or  more  than  i  feet  in  diameter,  th»i 
mean  values  of  Q  are 

for  new  pipes 000626 

For  incnisted  pipes  0'01062. 

Using  these  values  we  get  the  very  simple  expressions — 
e  —  55'3lVdi  for  new  pipes  ) 

—  39  1lVrfi  for  incrusted  pipes  ) 

Within  the  limits  stated,  these  are  accurate  enough  for  practical 

Eurposes,  especially  as  the  precise  value  of  the  coefficient  (cannot 
e  known  for  each  special  case. 

Problem  2.  Given  the  diameter  of  a  pipe  and  the  velocity  of  flow, 
to  find  the  virtual  slope  and  discharge.  The  discharge  is  given  by 
(3) ;  the  proper  value  of  f  by  (1) ;  and  the  virtual  slope  by  (2), 
This  also  presents  no  special  difficulty. 

Problem  3.  Given  the  diameter  of  the  pips  and  the  discharge, 
to  find  the  virtual  slope  and  velocity.  Find  t>  from  (3) ;  ( from 
(1)  ;  lastly  t  from  (2).     If  we  combine  (1)  and  (2)  we  get 

V      4     „   /, ..     1   \t 


i-ii 


l-2a(r., 


(6); 


and,  taking  the  mean  values  of  f  for  pipes  from  1  to  4  feet  diameter, 
given  above,  the  approximate  formulae  are 

»  -  0  '0003268  .^  for  new  pipes  J 

i  \-  ■  ■  m. 

-0-0006536  .^for  incrusted  pipes  V 

problem  4.  Given  the  virtual  slope  and  the  velocity,  to  find 
the  diameter  of  the  pipe  and  the  discharge.  The  diameter  is 
obtained  from  equations  (2)  and  (1),  which  give  the  quadratic 
expression 


-?*yif(f4)l 


For  practical  purposes,  the  approximate  equations 


d~K^y 


(«). 


«<4 


ji       12 
-0-00031  -  +  •OSS  for  new  pipes 

-0-00062  —  +  -083  for  incrusted  pipes 

are  sufficiently  accurate. 

Problem  6.  Given  the  virtual  slope  and  the  discharge,  to  find 
the  diameter  of  the  pipe  and  velocity  of  flow.  This  case,  which  often 
occurs  in  designing,  is  the  one  which  is  least  easy  of  direct  solution. 
From  equations  (2)  and  (3)  we  get — 

32(:Q' 


d'^- 


gtr'i 


(7). 


If  now  the  value  of  f  in  (1)  is  introduced,  the  equation  becomes  very 
cumbrous .  Various  approximate  methods  of  meeting  the  difficulty 
may  be  used. 

(a)  Taking  the  mean  values  of  f  given  above  for  pipes  of  1  to  4 
feet  diameter  we  get 

(8) 


f  Q2 

-S-  for  new  pipes 


-0-2541 


for  incrusted  pipes ; 


equations  which  are  interesting  as  showing  that  when  the  value  0* 
(  IS  doubled  the  diameter  of  pipe  for  a  given  discharge  is  only  in- 
creased by  13  per  cent. 

(b)  A  second  method  is  to  obtain  a  rough  value  of  d  by  ai'sumiqjt 
f-  a.     This  value  is 

Then  a  very  approximate  value  of  f  is 


(-ll.') 


ana  a  revised  value  of  d,  not  sensibly  difl'ering  from  the  exact 
value,  is  

(c)  Equation  7  m^y  be  put  in  the  form 


^>v/f' 


y32aQ7  1    \* 


(»). 
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1 


Ezpaoding  the  term  in  brackets, 

Neglecting  the  terms  after  the  second, 

''"  V  ?^  V  "^  \    "^  605  j 

'/3'2a 

»nd  »/ — J-  — 0219  for  new  pipes 

—  0  252  for  incrusted  pipes. 

79.  Arrangement  of  a  Pip«  Keticork/or  Town's  Supply. — Exclud- 
ing the  service  pipes  which  directly  supply  tlie  houses,  the  smallest 
branch  water  mains  are  made  3  to  4  inches  in  diameter.  For  the 
smallest  districts  supplied,  these  are  auCGcient  or  more  than  sufhcicnt 


•     {9a); 


IB 


to  convey  the  neccs 
sary  supply,  and  in 
that  case  the  only 
question  arising  is,  to 
lay  them  out  so  that 
their  total  length  is 
as  small  as  possible.  ^'S-  95. 

Thus  if  there  are  two  places  of  consumption  A  and  B  there  is 
choice  of  any  of  the  three  arrangements  shown  in  fig  95,  the  prin- 
cipal main  being  shown  by  the  dark  line,  and  the  branch  mains 
by  the  thinner  ones.  If,  however,  the  supply  through  the  branch 
mains  requires  pipes  of  more  than  the  minimum  diameter,  then  the 
(ondition  to  be  fulhlled  is  that  the  sum  of  the  products  of  the 
lengths  and  dia- 
meters should  be  a  ggggmg^lM'"  iai«rxu«.^  C 
minimum,  becaase 
the  cost  of  the  mains 
when  laid  in  plarc 
is  very  approximat' 
ly  proportional  to 
their  length  and 
diameter. 

For  a  main  de- 
livering water  t " 
branch  mains  <:: 
each  aide,  the  Ix  •  '      ■ 

position      is      that  '  d. 

which    makes    the 

branch     mains     of  ''8-  "6. 

equal  diameter.  Suppose  water  is  to  be  supplied  from  an  inter- 
mediate main  along  branch  mains  to  a  and  b  (n;;.  96).  Let  Qa,  Q> 
b«  the  quantities  to  bo  delivered  at  a  and  b,  and  })„  ^t  the  virtual 


fall  of  the  two  brancl}  mains.  Then,  according  to  Dnpuit,  tlie  bes^ 
position  for  the  intersection  M  is  that  for  which 

or,  if  the  consumption  of  water  occurs  uniformly  throughout  the 
length  of  the  branch  mains,  then 

/.    V  F*  ■ 

In  this  way  various  points  UN  may  be  determined  grvlng  tue  posi- 
tion AMN  for  the  main,  and  afterwards  the  nearest  convenient 
position  ABC  may  bo  fixed. 

In  determining  the  consumption  of  water  Q  for  any  given  locality, 
the  mode  of  supply  must  bo  taken  into  account.  On  the  inter- 
mittent system,  water  is  supplied  for  a  period  of  t  seconds  daily. 

Then  the  discharge  per  second  is  — -ii ,  where  N  is  the^umber  of 

inhaljilants,  and  Qd  the  daily  supply  to  each  in  cubic  fict.  With 
a  constant  supply  the  rate  of  flow  is  variable  at  difTcrcnt  periods  of 
ithe  day,  and  the  maximum  rate  of  flow  may  bo  tiken  at  21  times 
the  meau  rate.     Hence  in  this  case  the  discharge  to  be  provided  for 


21NQj 


The  daily  supply  to  a  district  NQ< 


in  the  mains  is  - 

24  X  60  X  60 

is  sometimes  taken  proportional  to  the  area  supplied,  sometimes 
to  the  length  of  house  frontage  in  the  district 

DetermijuUion  of  the  Diameters  of  Different  Paris  o/ a  Water  iSain. 

When  the  plan  of  the  arrangement  of  mains  is  determined  upon, 
and  the  supply  to  each  locality  and  the  pressure  required  U  ascer- 
tained, it  remains  to  determine  the  diameters  of  the  pipes.  Let  fi^. 
97  show  an  elevation  of  a  main  ABCD  .  .  .,  R  being  the  reservoir 
from  which  the  supply  is  derited.  Let  KN  bo  the  datum  line  of 
the  levelling  operations,  and  H.,  lU  .  .  .  the  heights  of  the  main 
above  the  datum  line,  H,  being  the  height  of  the  water  surface  in  the 
reservoir  from  the  same  datum.  Set  up  next  heights  AA„  BE,, .  .  . 
representing  the  minimum  pressure  height  necessary  for  the  adequate 
siipplyof  each  locality.  Then  A,B,C,l>i  .  .  .  is  a  line  which  should 
forma  lower  limit  to  the  line  of  virtual  slope.  Then  if  heights 
ha,  J)6,  f)t-  •  •  are  taken  representing  the  actual  lossesof  head  in  each 
1  iigth  K,  h,  ?,  .  .  .  of  the  main,  A|,BDC|,willbethe  line  of  virtual 
slope,  and  it  will  be  obvious  at  what  points  such  as  D,,  and  £„, 
the  pressure  is  deficient,  and  a  different  choice  of  diameter  of  main 
is  required.      For  any  point  z  in  the  length  of  the  main,  we  have 

Pressure  height -H,-H,- (I). +  »)»+ 6.)- 

Where  no  other  circumstance  limits  the  loss  of  head  to  bo 
assigned  to  a  given  length  of  main,  a  consideration  of  the  safety  of 
the  main  from  fracture  by  hydraulic  shock  leads  to  a  limitation  of 
the  velocity  of  flow.     Generally  the  velocity  in  water  mains  lies 


between  1}  and  4i  feet  per  second.  Occasionally  the  velocity  in 
pipes  reaches  10  feet  per  second,  and  in  hydraulic  machinery  work- 
ing under  enormous  pressures  even  20  feet  per  second.  Usually 
the  velocity  diminishes  along  the  main  as  the  discharge  diminishes, 
■o  as  to  reduce  somewhat  the  total,  loss  of  head  which  is  liable  to 
render  the  pressure  insufficient  at  the  end  of  the  main. 

Mr  Fanning  gives  the  following  velocities  as  suitable  in  pipes 
for  towns'  supply : — 

Diameter  in  inches 4       8      12      18      24      30     36 

Velocity  in  feet  per  sec. ...  25    30    3-5    45    6-3    6-2    70 

80.  Branched  Pip*  connecting  Reservoirs  at  Different  Levels. — Let 
A,  B,  C  (fig.  98)  be  three  reservoirs  connected  by  the  arrangement  of 

fiipes  shown,—/,,  df,  Q„  », ;  1„  d„  Q„  v,;  l„  d„  Q„  t,  being  the 
ength,  diameter    discharge,  and  vdocity  in  the  three  Dortions  of 


t 


the  main  pipe.     Suppose  the  dimensions  and  positions  of  the  pipes 
known  and  the  discharges  required. 

If  a  pressure  column  is  introduced  at  X,  the  water  will  rise  to  a 
height  XR,  measuring  the  pressure  at  X,  and  oR,  R4,  Re  will  be  thu 
lines  of  virtual  elope.  If  the  free  surface  level  at  R  is  above  b,  the 
reservoir  A  supplies  B  and  C,  and  if  R  is  below  b,  A  and  B  sunply 
C.     ConsequentJy  there  are  three  cases : — 

L  R  above  J;  Q,-Q, -^Qs. 
II.  R  level  with  i  ;  Qi-Q,  ;  Q,-0. 
III.  R  below  6;  Q,-fQj-Qi. 
To  determine  which  case  has  to  bo  dealt  «-ith  in  the  given  condi- 
tions, suppose  the  pine  from  X  to  B  closed  by  a  sluice.    Then  there 
is  a  simple  main,  and  the  height  of  free  sarface  h'  at  X  can  be  deter- 
mined.    For  this  condition 

■UI.  —  62 
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A.-/*' 


'2g 


Sr-d," 


where  Q'  is  the  common  discharge  of  the  two  portions  of  the  pipe. 

fi-oin  which  h'  is  easily  obtained.  If  then  h'  is  greater  than  hb, 
opening  the  sluice  between  X  and  B  will  allow  flow  towards  B,  and 
the  case  in  hand  is  case  I.  If  K  is  less  than  fn,  opening  the  sluice 
will  allow  flow  from  B,  and  the  case  is  case  III.  It  h'  —  ht,  the  case 
is  case  II.,  and  is  already  completely  solved. 

The  true  Talue  of  A  must  lie  between  h'  and  hi.     Choose  a  new 
value  o!  h,  and  recalculate  Qi,  Qj,  Qj.     Then  if 

Qja-Qj  +  Qjincase  I., 
or  Qj  +  Qj=-Qj  in  case  in., 


Since  the  work  done  by  ^vity  on  the  air  during  its  flow  through 
a  pipe  due  to  variations  of  its  level  is  generally  small  compared  with' 
the  work  done  by  changes  ^^^^^^^^^^^^^^^^^^^^^^ 


of  pressure,  the  former 
may  in  many  cases  be 
neglected. 

Consider  a  short  length 
dl  of  the  pipe  limited  by 
sections  A,,  Aj  at  a  dis- 
tance dl  (fig.  99).  Let 
p,  u  be  the  pressure  and 
velocity  at  Aj,  j>  +  rf/J  and 
u  +  du  those  at  A,.     Fur- 


■dl- 


Aa 


Fig.  99. 


ther,  suppose  that  in  a  very  short  time  dl  the  mass  of  ao-  between 
A(,A,  comes  to  AJAJ  so  that  A„AI,  —  tcdt  and  A,AJ  — {»  +  dii)dt 
Let  n  be  the  section,  and  m  the  hydraulic  mean  radius  of  the 
pipe,  and  W  the  weight  of  air  flowing  through  the  pipe  per  second. 
From  the  steadiness  of  the  motion  the  weight  of  air  between  the 
sections  AdA,,  and  AiAJ  is  the  same.  That  is, 
\fdl-Gaudl-Ga(u  +  du)dt . 

By   analogy  with    liqnlda 

the  head  lost  in  friction  is, 

- for  the  length  dl  (see  §  69, 

eq.  3), 


2? 
Let  H-^ 
head  lost  ia 


rfZ 

7(1 


Then     th« 


m 
>  and,    since   Wrfi   pounds  ol 

i        J}aiu.m    Line.                   I                                                        i                                      i'         aL-  flow  through  the  pipe  in 
J  .        .  .  ........  ...— the  time  considered,  the  work 


Fig.  98. 

the  value  cliosen  f or  A  Is  too  small,  and  a  new  value  must  be  chosen 
If 

Qi-cQa  +  CJa  in  case  I., 
or  Qi  +  Q.-cQj  in  case  III., 

the  value  of  A  is  too  great. 

Since  the  limits  between  which  A  can  vary  are  in  practical  cases  not 
Very  distant,  it  is  easy  to  approximate  to  values  sufficiently  accurate. 

IX.  FLOW  OF  COMPRESSIBLE  FLUIDS  IN  PIPES. 

81.  Fknoof  Air  in  Long' Pipes.'^ — AVhen  air  flows  through  a  long 
pipe,  by  far  the  greater  part  of  the  work  expended  is  used  in  over- 
coming frictional  resistances  due  to  the  surface  of  the  pipe.  Tho 
work  expended  in  friction  generates  heat,  which  for  the  most  part 
must  be  developed  in  and  given  back  to  the  air.  Some  heat  may 
be  transmitted  through  the  sides  of  the  pipe  to  surrounding 
materials,  but  in  experiments  hitherto  made  the  amount  so  con- 
ducted away  appears  to  be  very  small,  and  if  no  heat  is  transmitted 
tlie  air  in  the  tube  must  remain  sensibly  at  the  same  temperature 
during  expansion.  In  other  words,  the  expansion  may  be  regarded 
as  isothermal  expansion,  the  heat  generated  by  friction  exactly 
neutralizing  the  cooling  due  to  the  work  done.  Experiments  on  the 
pneumatic  tubes  used  for  the  transmission  of  mes.s.iges,  by  Messrs 
Culley  k  Sabine,  sliow  that  the  change  of  temperature  of  the  air 
flowing  along  the  tube  is  much  less  than  it  would  be  in  adiabatic 
expansion. 

82.  Differential  Equation  of  the  Steady  Motion  of  Air  Flowing  in 
■a  Long  Pipe  of  Uniform  Section. — When  air  expands  at  a' constant 
absolute  temperature  t,  the  relation  between  the  pressure  p  in 
pounds  per  square  foot  and  the  density  or  weight  per  cubic  foot  G 
IS  given  by  the  ecjuation 

^-'^ ''^- 

wherec=53'15.  TakingT  =  521,  corresponding  to  a  temperature  of 
60°  Fahr., 

cro  27690  foot-pounds (2). 

The  equation  of  continuity,  which  expresses  the  condition  that  in 
steady  motion  the  same  weight  of  fluid,  W,  must  pass  through  each 
cross  section  of  the  stream  in  the  unit  of  time,  is 

Gni(-W  =  constant (3), 

where  n  is  tlie  section  of  the  pipe  and  u  the  velocity  of  tho  air. 
Combining  (1)  and  (3), 

5^ -.CT  =  constant     ....     (3a). 
'  This  Investigation  was  first  given  In  the  Prix.  Inil.  of  Civil  Eriiietrt,  vol. 


expended  in  friction  ia 
-t^-^dldt. 

Tlie  change  of  kinetic  energy  in  di  seconds  is  the  difference  of  thfl 
kinetic  energy  of  AjAj  and  A,A;,  that  is, 

W^^(m-dn)'-n' 

g  2 

..— Witrfi-WrfHdt. 
9 
The  work  of  expansion  when  ZMdt  cubic  feet  of  air  at  a  pressar* 

p  expand  to  n{u-t-rfii)rfi  cubic  feet  is 

Cipdudi 
Bat  from  (3a) 

ctW 
Hi) 
.       du_        ctW 
dp  Cip^ 

And  the  work  done  by  expansion  is 

-'S^dpdi. 
P 

The  work  done  by  gravity  on  the  mass  between  A,,  and  A,  iszero 
if  the  pipe  is  homontal,  and  may  in  other  cases  be  neglected  with- 
out great  error.     The  work  of  the  pressures  at  the  aections  AjA,  ia 

paudt-{p  +  dp)a{u  +  du)dt 
—  -  {pdu  +  xuip)Cldt . 

But  from  (3») 

^u  — constant, 

pdu  +  udp  •=  0 , 
and  the  work  of  the  pressures  is  zero. .  Adding  together  the  qnan' 
titles  of  work,  and  equating  them  to  the  change  of  kinetic  energy. 


But 


and 


WtfHdi- 

ctW 
P 

dpdt-  c^y^didt 

<m-h 

^dp  +  i^dl^O, 

H  ^ 

CT    , 

Wp'^ 

ctW 

K  = 

np  ' 

,    «' 

cVW« 

H--^  = 


2?     2jfi=i)' 


ulay. 
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For  tubes  of  uniform  section  m  is  constant ;  for  stcadj  motion  W 
is  constant ;  and  for  isothermal  expansion  t  is  constant.     Intcgrat- 

"*•  ^)^  7 

log  H  +  |fi£-  +  f-f--consUnt  . 

Z-0,  let  H-Hj,  and;>-Poi 
Z-/.  let  H-Hi,  tLiulp-Pi. 
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(5); 


for 
•nd  for 


i''8|+w?;<^''--p»")^fi-<» 


(6a), 


where  p,  is  the  greater  presauro  and  pi  the  less,  and  the  flow  is  fiom 
Ag  towards  A). 
By  replacing  W  and  II, 


rr 


'°«lf^-^^^' 


Hence  the  initial  velocity  in  the  pipe  is 


l)V  ^  pj 


When  { is  great,  log  ^  is  comparatively  small,  and  then 
Pi 


/  j  gcTm  Po'-fi*  j 


16). 


(7). 


(7a). 


a  very  simple  and  easily  used  expression.     For  pipes  of  circular 


section m-.^  ,  where  d  is  the  diameter: — 


or  approximately 


"0-  V  1 


-( 


1-1319  -  0-726i^ 
P> 


(7i); 


(7c). 


83.  Cofjieienl  of  Friction  for  Air. — A  discussion  by  Professor 
Unwin  of  the  experiments  by  Messrs  Culloy  &  Sabine  on  the  rate 
of  transmission  of  light  carriers  through  pneumatic  tubes,  in  which 
there  is  steady  flow  of  air  not  sensibly  affected  by  any  resistances 
other  than  surface  friction,  furnished  the  value  (—  '007.  The  pipes 
were  lead  iiipcs,  slightly  moist,  2i  inches  (0'187  ft)  in  diameter, 
and  in  lengths  of  2000  to  nearly  6000  feet. 

Some  experiments  on  the  flow  of  air  through  cast-iron  pipes  have 
been  made  by  }>L  Arson.  He  found  the  coeflicicnt  of  friction  to  vary 
with  the  Telocity  and  diameter  of  the  pipe.     Putting 


V 

he  obtained  the  following  values — 


(8), 


DUmeter  of  Pipe 

0 

i  for  100  feet 

InFML 

per  second. 

1-64 

•00129 

•00483 

•00484 

107 

•00972 

•00640 

•00650 

•83 

•01525 

•0V04 

•00719 

•338 

•03604 

•00941 

•00977 

•266 

•03790 

•00959 

•00997 

•164 

•04518 

•01167 

•01212 

It  is  worth  while  to  try  if  these  numbers  can  be  expressed  in  the 
form  proposed  by  Darcy  for  water.  For  a  velocity  of  100  feet  per 
second,  and  without  much  error  for  higher  velocities,  these  numbers 
agree  fairly  with  the  formula 


C-  0061 


i^^m) 


(9). 


which  only  differs  from  Darcy's  value  for  water  in  that  the  second 
t»/m,  which  is  always  small  except  for  very  small  pipes,  is  larger. 

Soma  more  recent  experiments  on  a  very  large  scale,  by  M. 
Stockalper  at  the  St  Gotthard  Tunnel,  agree  better  with  the  value 

i-00028(l  +  J^). 

These  pipes  were  probably  less  rough  than  M.  Arson's. 

When  the  variation  of  pressure  is  very  small,  it  is  no  longer  safe 
to  neglect  the  variation  of  level  of  the  pip.  For  that  case  we  may 
neglect  the  work  done  by  expansion,  atd  then 


*o-»i 


Pi._Pi.     fjl 


±-0 


(10), 


precisely  equivalent  to  the  equation  for  the  flow  of  water,  z,  and  », 
being  the  elevations  of  the  two  ends  of  the  pipe  above  any  datum, 
Pftnip^  the  pressures,  G,  and  G,  the  densities,  and  v  the  mean 
Telocity  in  the  pipe.  This  eqaatioa»may  be  used  for  the  flow  of 
coal  gaa. 


84.  Dislrihulian  of  Pressure  in  a  Pipi  in  tehieh  Air  is  FiO^Pttig.— 
From  equation  (7a)  it  results  that  the  pressure  p,  at  I  feet  from  that 
end  of  tne  pipe  where  the  pressure  is  p^,  is 

'-'■-yi'-mi '">■■ 

which  is  of  the  form  

p~\/al  +  b 
for  any  given  pipe  with  given  end  pressures.    The  curve  of  free  sur- 
face level  for  the  pipe  is,  therefore,  a  parabola  with  horizontal  axis. 
Fig.  100  shows  calculated  curves  of  pressure  for  two  of  Mr  Sabine's 


uusft 


*32TFt. 

Fig.  100. 


esiosfi. 


'fits 


atiiFl 


experiments,  in  one  of  which  the  pressure  was  greater  than  atmo.' 
spheric  pressure,  and  in  the  other  less  than  atmospheric  pressure. 
The  observed  pressures  are  given  in  brackets  and  the  calculated 
pressures  without  brackets.  The  pipe  was  the  pneumatic  tube  be- 
tween Fenchurch  Street  and  the  Central  Station,  2818  yards  in. 
length.     The  pressures  are  given  in  inches  of  mercury. 

VaritUion  of  Velocity  in  tht  Pipe.— l,et  p„  ii,,  be  the  pressure 
and  velocity  at  a  given  section  of  the  pipe  ;  p,  «,  the  pressure  and 
velocity  at  any  otuer  section.     From  equation  (3a) 

erW 
«/>-  4^-— constant  : 


Q 

so  that,  for  any  given  uniform  pipe, 
u  p 


Si. 
P 


(12); 


which  gives  the  velocity  at  any  section  in  terms  of  the  pressure, 
which  has  already  been  determined.     Fig.  101  gives  the  velocity 


\ii«»f2l- 
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Fig.  101. 
curves  for  the  two  experiments  of  Messrs  Culley  &  Sabine,  tot 
which  the  pressure  cuives  have  already  been  drawn.     It  will  be  seen 
that  the  velocity  increases  considerably  towards  that  end  of  .the  T>ipe 
where  the  pressure  is  least. 

85.   Weight  of  Air  Flowing  per  Second. — The  weight  of  air  dis- 
charged per  second  is  (equation  3a) — 

From  equation  {7b),  for  a  pipe  of  circular  section  and  diameter  d, 

W- (•6916^.0- -4438^,)^^^)'  ....  (13a). 

86.  Application  to  the  Cast  of  Pneumatic  Tubes  for  tht  Train- 
mission  of  Messages. — In  Paris,  Berlin,  London,  and  other  towns,  it 
has  been  found  cheaper  to  transmit  messages  in  pneumatic  tube* 
thun  to  telegraph  bv  electricity.  The  tubes  are  lairl  underground 
with  easy  curves  ;  t)ie  messages  are  made  into  a  roll  and  placed  ir 
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s  Uelit  felt  carrier,  the  resistance  of  which  in  the  tubes  in  London 
i3  only  3  oz.  A  ciirretit  of  air  forced  into  the  tube  or  drawn  throngh 
it  propels  the  carrier.  In  most  systems  the  current  of  air  is  steady 
and  continuous,  and  the  carriers  are  introduced  or  removed  without 
materially  altering  the  flow  of  air. 

Time  of  Transit  through  the  Tiiie.— Putting  t  for  the  time  ot 
transit  from  0  to  I, 


/■'dl 
ya     U 


From  (ia)  neglecting  ^jj-,  and  putting  m-— , 


H' 


dl 


gdQ-p 


dp. 


From  (1)  and  (3) 


"WCT 

M=— — ; 
d£      gdQY_- 

■^'  gdny 


-I 


20Wt 

3 


:-fip> 


(14). 


But 


Ct 

jr<fc 
^1% 


Pa~P\ 


(15). 


(15a); 


6    (<ifCTd)4  (?„»-V)' 
If  T-»521°,  conesnonding  to  60°  F., 

<--001412CiL'     VzP^     .     . 
<;*     (Po'-V)' 

which  gives  the  time  of  transmission  in  terms  of  the  initial  and 
final  pressures  and  the  dimensions  of  the  tube. 

Mean.  Velocity  qf  TransmisaioTi. — The  mean  velocity  is  — ;  or,  for 
T-52r, 


«         =0-708 
mean 


Vil 


d    W-Pi')^ 


Po' 


(16). 


The  following  table  gives  some  results: — 


Absolute  Pre«- 

sores  in  lb  per 

6q.  inch. 

Mean  Velocities  for  Tubes  of  a  length  In  ft. 

Pt 

Pi 

1000           3000           3000 

•4000 

5000 

yaciium  Worhiiig. 

15 
15 

5 

10 

99-4        70-3        57-4 
67-2        47-5        38-8 

Press^ire  Working. 

49-7 
34-4. 

44-5 
30-1 

20 
25 
30 

15 

15 
15 

57-2 
74-6 
84-7 

4C-5 
52-7 
60-0 

33  0 
43-1 
49-0 

28-6 
37-3 

42-4 

25-6 
33-3 
37-9 

Limiting  Veloa'tij  in  the  Pipe  xrhcn  the  Pressure  at  one  End  is 
diminished  indefinitely.  —  If  in  the  last  e^iuation  there  be  put 
Pi  =  0,  then 


u'         =0-708 
meaa 


s/ii' 


where  the  velocity  h  independent  of  the  pressure  p^  at  the  other 
end,  a  result  which  apparently  must  be  absurd.  Probably  for  long 
pipes,  as  for  orifices,  there  ia  a  limit  to  the  ratio  of  the  initial  and 
terminal  pressures  for  which  the  formula  is  applicable. 

X.  FLOW  PM  RIVEES  AND  CANALS. 

87.  Floic  of  Water  in  Open  Canals  and  Rivers. — 'WTien  water 
flows  in  a  pipe  the  section  at  any  point  is  determined  by  the  form 
of  the  boundary,  \rheu  it  flows  in  an  open  channel  with  free  upper 
surface,  the  section  depends  on  the  velocity  due  to  the  dynamical 
conditions. 

Suppose  water  admitted  to  an  unfilled  canaL  The  channel  will 
graiiu.-illy  fill,  the  section  and  velocity  at  each  point  gradually 
changing.  But  if  the  inflow  to  the  canal  at  its  head  is  constant, 
the  increase  of  cross  section  and  diminution  of  velocity  at  each 
point  attain  after  a  time  a  limit.  Thenceforward  the  section  and 
velocity  at  each  point  are  constant,  and  the  motion  is  steady,  orper- 
maaent  regime  13  established. 


If  when  the  motion  is  stca<fy  the  sections  of  the  stream  are  all 
equal,  the  motion  is  uniform.  •  By  hypothesis,  the  inflow  Civ  is  con- 
stant for  all  sections,  and  fi  is  constant ;  therefore  e  must  be  con- 
stant also  from  section  to  section.  The  case  is  then  one  of  uniform 
steady  motion.  In  most  artificial  channels  the  form  of  section  is 
f  onstant,  and  the  bed  has  a  uniform  slope.  In  that  case  the  motion 
H3  vuiform,  the  depth  is  constant,  and  the  stream  surface  is  parallel 
to  the  bed.  If  when  steady  motion  is  established  tho  sections  are 
unequal,  the  motion  is  steady  motion  with  varying  velocity  from 
section  to  section.  Ordinary  rivers  are  in  this  condition,  especially 
where  the  flow  is  modilied  by  weirs  or  obstructions.  Short  unob- 
structed lengths  of  a  river  may  be  treated  as  of  uniform  section 
without  great  error,  the  mean  section  in  tho  length  being  put  for 
the  actual  sections. 

In  all  actual  streams  the  different  fluid  filaments  have  different 
velocities,  those  near  the  surface  and  centre  moving  faster  than 
those  near  the  bottom  and  sides.  The  ordinary  formulae  for  the 
flow  of  streams  rest  on  an  hypothesis  that  this  variation  of  velocity 
may  be  neglected,  and  that  all  the  filaments  may  be  treated  as  having 
a  common  velocity  equal  to  the  mean  velocity  of  the  stream.-  On  this 
hypothesis,  a  plane  layer  a6(i6(fig.  102)  between  sections  normal  to 
the-  direction  of  motion  is  treated 
as  sliding  down  the  channel  to 
a'a'b'b'  without  deformation.  The 
component  of  the  weight  parallel 
to  the  channel  bed  balances  tho 
friction  against  the  channel,  and 
in  estimating  the  friction  the 
velocity  of  rubbing,  is  taken  to 
be  the  mean  velocity  of  the 
stream.  In  actual  streams,  however,  the  velocity  of  rubbing  on 
which  the  friction  depends  is  not  the  mean  velocity  of  the  stream, 
and  is  not  in  any  simple  relation  with  it,  for  channels  of  different 
forms.'  The  theory  is  therefore  obviously,  based  on  an  imperfect 
hypothesis.  However,  by  taking  variable  values  for  the  coefficient 
of  friction,  the  errors  of  the  ordinary  formulae  are  ta  a  great  extent 
neutralised,  and  they  may  be  used  without  leading  to  practical 
errors.  Formulae  have  been  obtained  based  on  less  restricted  hy- 
potheses, but  at  present  they  are  not  practically  so  reliable,  and  pre 
nTore  complicated  than  the  formulae  obtained  in  the  manner  de- 
scribed above. 

88.  Steady  Flow  of  Water  with  Uniform  Velocity  in  ChanneU  of 
Constant  Section.  — Let  aa',  W  (fig.  103)  betwo  cross  sections  normal  to 


Fig.  102. 


Fig.  103. 

the  directidn  of  morion  at  a  distance.!??.  Since  the  mass  ad'W  moves 
uniformly,  the  external  forces  acting  on  it  are  in  equilibrinfli.  Lei 
n  be  the  area  of  the  cross  sections,  x  the  wetted  perimeter,  pq+qr-\-TS, 

of  a  section.  -  Then  the  quantity  m= — is  termed thehydraulic  mean 

depth  of  the  section.  Let  t>  be  the  mean  velocity  of  the  stream, 
which  is  taken  as  the  common  velocity  of  all  the  particles,  ♦,  the 

slope  or  fall  of  the  stream  in  feet,  per  foot,  being  the  ratio  — —  . 

ah 
The  external  forces  acting  on  aa'hb'  parallel  to  the  direction  of 
motion  are  three: — (a), The  pressures  on  aa'  and  bb',  which  are 
equal  and  opposite  since  the  sections  are  equal  and  similar,  and  the 
mean  pressures  on  each  are  the  same.  (6)  The  component  of  the 
weight  W  of  the  mass  in  the  direction  of  motion,  acting  at  its  centre  of 
gravity  g.  The  weight  of  the  mass  aa'bb'  is  Gndl,  and  the  component 
of  the  weight  in  the  direction  of  motion  ia  GCidl  x  the  cosine  of  the 

angle  between  "Vfg  and  ab,  that  is,  GCuil  oos  abc^Gndl —  —  Guidl. 

(c)  There  is  the  friction  of  the  stream  on  the  sides  and  bottom 
of  the  channel.  This  is  proportional  to  the  area  x<il  "f 
rubbing  surface  and  to  a  fimotion  of  the  velocity  which  may  be 
written  y\r) ;  f\v)  being  the  friction  per  square  foot  at  a  velocity  r. 
Hence  the  friction  is  -x'^^f-^)-  Equating  the  sum  of  the  forces  to 
zero. 


GOidl-xdlf{v)' 

m    n. 

7^  —  — i  =  m 


(1). 


But  it  has  been  already  shown  (§  63)  that/I»)-^- 


(i^-mi. 


(2V. 
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v=-/l/  ^\/mi-'e'>/mi ("a); 

where  e  is  a  coefficient  depending  on  the  toughness  and  form  of  the 
cl;-..inel. 

i'ho  coefficient  of  friction  {  varies  greatly  with  the  degree  of 
roughness  of  the  channel  Bides,  and  somewhat  also  with  the  velocity. 
It  must  also  bo  made  to  dci^nd  on  the  absolute  dimensions  of  tho 
section,  to  eliminate  the  error  of  neglecting  the  variations  of  velocity 
in  the  cross  section.  A  common  mean  value  assumed  for  i  is 
000757.     The  range  of  values  will  be  discussed  presently. 

It  is  often  convenient  to  estimate  the  fall  of  tho  stream  iu  feet  per 
mile,  instead  of  iu  feet  per  foot.     If/ is  the  fall  iu  feet  per  milo 

/-5280i. 

Putting  this  and  the  above  value  of  {  in  (2a),  wo  get  the  very 


simple  and  long-known  spproximAe  formula  for  tho  mean  velocity 

of  a  stream —  

"-Us/in^ (3). 

The  flow  down  the  stream  per  second,  or  discharge  of  the  stream,  ia 
Q-fiB-ncVmi ;4). 

89.  Coefficient  of  Frielionfor  Open  C/uinnch.  — ^Various  expressions 
have  been  proposed  for  the  coefficient  of  friction  for  channe'ls  as 
for  pipes.  Weisbach,  giving  attention  chiefly  to  the  variation  of  tho 
coefficient  of  friction  with  tho  velocity,  proposed  an  expression  of 
tho  form 

f-«(l  +  -f) tS)- 

and  from  255  experiments  obtained  for  the  constants  the  values 

a-0007409;  e-01920. 
This  gives  the  following  values  at  different  velocities : — 


OS 
001215 

O't 

0-91907 

0  5 
001020 

90 

0  00978 

0-7 
0009H 

0-3 
OOC018 

0  0 
000903 

1 
0  0OM3 

00083C 

2 

00O812 

3 

00C788 

6 
000760 

7 
0007C1 

10 
0  0075S 

15 

0007S0 

In  using  this  value  of  f  when  v  is  not  known,  it  is  best  to  proceed 
by  approximation.  Calculate  a  rough  value  of  v  by  taking  any 
meau  value  of  f,  for  instance  the  one  given  in  the  preceding  section. 
Then  from  this  value  of  v  calculate  a  revised  value  of  f,  and  from 
this  a  new  value  of  v. 

90.  Varcy  <t  Baxin's  Exprcaaion  for  the  Coefficient  of  Friction. — 
Darcy  &  Bazin's  researches  have  shown  that  (  varies  very  greatly 
for  different  degrees  of  roughness  of  the  channel  bed,  'and  that  it 
also  varies  with.the  dimensions  of  the  channel.  They  give  for  f  an 
empirical  expression  (similar  to  that  for  pipes)  of  the  form 

f-'O  +  v) <«^' 

where  m  13  the  hydraulic  mean  depth.     For  Jincrcnt  kinds  of  chan- 
nels they  give  the  following  values  of  the  coetfioient  of  friction  : — 


Kind  of  Cliannel. 

a 

/3 

I.  Very  smooth  channels,  sides  of  smooth 

cement  or  planed  timber 

II.  Smooth  channels,  sides  of  ashlar,  brick-  j 

work,  planks 

III.  Rough  channels,  sides  of  rubble  masonry 
or  pitched  with  stone  \ 

0  00316 

0  00401 

0  00507 
0  00592 
0  00816 

0-1 

0-23 

0-82 
410 
8-2 

V.  Torrential  streams  encumbered  with  de- 
tritus   

The  last  values  (Class  V.)  are  not  Darcy  k  Bazin's,  but  are  taken 
from  experiments  by  Ganguillet  &  Kutter  on  Swiss  streams. 

The  following  table  vei-y  much  facilitates  the  calculation  of  the 
mean  velocity  and  discharge  of  channels,  wlien  Darcy  &  Bazin's 
value  of  the  coefficient  of  friction  is  used.  Taking  the  general 
formula  for  the  mean  velocity  already  given  in  equation  (2a)  above, 

t>  =  cVm», 

where  c -  */ t3.  ,  the  following  tablo  gives  values  of  e  for  channels 

of  different  degrees  of  roughness,  and  for  such  values  of  the  hy- 
draulic mean  depths  as  arc  likely  to  occur  in  practical  calculations : — 

Valim  ofc  in  v  — cVml,  dcdMcd  from  Darcy  S:  Bazin's  Values. 


-   ..-•       -s  L  ^'' 

J      .■ 

a  . 

-  ,  •? 

s 

g  'A3    J*^    !.<;?£  5| 

s 

,mi 

§5 

SS  = 

^S 

I<3;S5   5|;S3  ^£| 

u    II 

t-\n. 

=  2 
=  5 

OU] 

a 

5  .loa  |S5   ts'xr.s 

=  — 

■Z    .  |U« 

0-5 

-ZS-= 

>1 

S5 
11 

II 

Six 

=  •11 
> 

=  §• 

s 

■5.= 
S3 

> 

M 

125 

95 

57 

26 

185 

8-5 

147 

130 

Ill 

89 

■5 

135 

110 

72 

36 

256 

9  0 

147 

130      111 

90 

71 

•75 

i.ra 

116 

81 

42 

30-8 

9  5 

147 

130 

112 

90 

1-0 

Ml 

119 

87 

48 

34  9 

100 

147 

130 

111 

91 

72 

15 

1«3 

IW 

94 

56 

41-3 

147 

130 

113 

92 

30 

144 

124 

9S 

62 

460 

147 

130 

113 

93 

74 

2-5 

115 

126 

101 

67 

147 

130 

113 

94 

... 

3  0 

1)5 

126 

104 

70 

53 

147 

130 

113 

95 

3-5 

ltd 

127 

105 

73 

147 

130 

114 

96 

77 

4  0 

146 

128 

106 

76 

•3 

147 

130  I  114 

97 

... 

4-5 

146 

128 

107 

78 

147 

130 

114 

97 

to 

146 

128 

lOS 

80 

61 

18 

147 

130 

114 

98 

65 

143 

129 

109 

82 

... 

20 

147 

131 

114 

98 

80 

SO 

147 

139 

110 

84 

65 

25 

148 

131 

115 

100 

6-5 

147 

120 

no 

85  ,  ... 

30 

148 

131 

115 

102 

83 

7  0 

147 

129 

nil 

85 

67 

40 

U'.  1   131 

116 

103 

85 

7-5 

147 

129 

111 

87 

50 

148  I  ni 

no 

104 

86 

8  0 

147 

ISO 

111 

88 

C9 

go 

14S  1   131 

117 

108 

91 

91.  Ganguillet  <t  Kutter  s  modified  Darcy  Formula. — Starting 
from  the  general  expression  v  —  c^vii,  Messrs  Ganguillet  k  Kutter 
have  examined  the  variations  of  e  for  a  wider  variety  of  cases 
than  those  discussed  by  Darcy  k  Bazin.  Darcy  &  Bazin's 
expcrivnents  are  confined  to  channels  of  moderate  section,  and 
to  a  limited  variation  of  slope.  Ganguillet  &  Kutter  brought 
into  tlie  discussion  two  very  distinct  and  important  additional  scries 
of  results.  The  gaugings  of  the  Mississippi  by  Messrs  Humphreys 
k  Abbot  afford  data  of  discharge  for  the  case  of  a  stream  of 
exceptionally  largo  section  and  of  very  low  slope.  On  the  other 
hand,  their  own  measurements  of  the  flow  in  the  regulated  channels 
of  some  Swiss  torrents  gave  data  for  cases  in  which  tho  iuclination 
and  roughness  of  the  channels  were  exceptionally  great.  Darcy  b 
Bazin's  experiments  alone  were  conclusive  as  to  tho  dependence  of 
the  coefficient  c  on  the  dimensions  of  the  channel  and  on  its  rough- 
ness of  surface.  Plotting  values  of  c  for  channels  of  different  in- 
clination indicated  to  Ganguillet  &  Kutter  that  it  also  depended 
on  the  slope  of  the  stream.  Taking  tho  Mississippi  data  only,  they 
found 

c  "■  256  for  an  inclination  of  0  0034  per  thousand, 
=  154        ,,  „         002 

so  that  for  very  low  inclinations  no  constant  value  of  c  independent 
of  the  slope  would  furnish  good  values  of  the  discharge.  In  small 
rivers,  on  the  other  hand,  the  values  ofc  vary  little  with  the  slope. 
As  regards  the  influence  of  roughness  of  the  sides  of  the  channel  a 
different  law  holds.  For  verj' small  channels  differences  of  rough- 
ness have  a  great  influence  on  the  discharge,  but  for  very  large 
channels  different  degrees  of  roughness  have  but  little  influence,  and 
for  indefinitely  large  channels  the  influence  of  different  degrees  of 
roughness  must  be  assumed  to  vanish.  The  coefficients  given  by 
Darcy  &  Bazin  are  different  for  each  of  the  classes  of  channels  of 
different  roughness,  even  when  the  dimensions  of  the  channel  are 
infinite.  But,  as  it  is  much  more  probable  that  the  influence  of  the 
nature  of  the  sides 'diminishes  indefinitely  as  the  channel  is  larger, 
this  must  be  regarded  as  a  defect  in  their  formula. 

Comparing  their  own  measurements  in  torrential  Etreams  iu 
Switzerland  with  those  of  Darcy  k  Bazin,  Ganguillet  &  Kutter 
found  that  the  four  classes  of  coefficients  proposed  by  Darcy  k 
Bazin  were  insufficient  to  cover  all  cases.  Some  of  the  Swiss  streams 
gave  results  which  showed  that  the  roughness  of  tho  bed  was 
markedly  greater  than  in  any  of  the  channels  tried  by  the  French 
engineers.  It  was  necessary  therefore  in  adopting  the  plan  of 
arranging  tho  different  channels  iu  classes  of  approximately  similar 
roughness  to  increase  the  number  of  classes.  Especially  an  addi- 
tional class  was  required  for  channels  obstructed  by  detritus. 

To  obtain  a  new  expression  for  the  coefficient  in  the  formula 

e-yy' ^Vmi-cVmi, 
in  which  Darcy  &  Bazin  take  


2? 


i'*i) 


Ganguillet  &  Kutter  proceeded  in  a  purely  empirical  way.' 
found  that  an  expression  of  the  form 


rhey 


1  + 


J8 


could  be  made  to  fit  the  experiments  somewhat  better  than  Daley's, 
expression.     Inverting  this,  we  get 

—  —  —  +  p=.   I 
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an  equation  to  a  straight  line  having  -— =  for  abscissa,  —  for 
ordinate,  and  inclined  to  the  axis  of  abscissae  at  an  angle  the  tan- 
gent of  which  is  — 

Plotting  the  experimental  values  of  —  and  -t=.  the  points  so 

found  indicated  a  curved  rather  than  a  straight  lino,  so  that  0  must 
depend  on  a.  After  much  comparison  the  following  form  was 
arrived  at — 


1  + 


A»  ' 


wliore  »  is  a  coefficient  lepending  only  on  the  roughness  of  the  sides 
of  the  channel,  and  A  and  I  are  now  coefficients,  the  value  of  which 
remains  to  be  determined.  From  what  has  been  already  stated,  the 
coefficient  c  depends  on  the  inclination  of  the  stream,  decreasing  as 
the  slope  t  increases. 

P 


Let 


Thou 


A-a  +  -^ 


Z       p 

a  +  —  +  —■ 


1  + 


(a  +  -^)    " 


Vm 


the  form  of  the  expression  for  c  ultimately  adopted  by  Ganguillet 
&  Kutter. 

For  the  constants  a,  I,  p  Ganguillet  &  Kutter  obtain  the  values 
23,  1,  and  0-00155  for  metrical  measures,  or  41 -6,  I'Sll,  and  0-00281 
for  English  feet.  The  coefficient  of  roughness  n  is  found  to  vary 
from  0-008  to  0-050  for  eitlier  metrical  or  English  measures. 

The  most  practically  useful  values  of  the  coefficient  of  roughness  n 
are  given  in  the  following  table : — 

CoeflBclent  of 
Nature  of  Sides  of  Channel  RoQffhness  n. 

Well-planed  timber 0-009 

Cement  plaster 0-010 

Plaster  of  cement  with  one-third  sand 0-011 

Unplaned  planks 0012 

Ashlar  and  orickworV ,, 0-013 

Canvass  on  frames,..,  .  ,, 0-015 

Rubble  masonrj' 0017 

Canals  in  very  firm  gravel 0-020 

Rivers  and  canals  in  perfect  order,  free  from  stones  or  )     o-02'> 

weeds t 

Rivers  and  canals  in  moderately  good  order,  not  quite  i     n.non 

free  from  stones  and  weeds ) 

Rivers  and  canals  in  b.ail  order,  with  weeds  and  detritus     0-035 
Torrential  streams  encumbered  with  detritus  0-050 

Ganguillet  &  Kutter's  formula  is  so  cumbrous  that  it  is  difficult 
to  use  without  the  aid  of  tables. 


of  the  coefficient  of  roughness.  The  difficultyisone  which  no  theory 
will  overcome,  because  no  absolute  measure  of  the  roughness  o> 
stream  beds  is  possible.  For  channels  lined  with  timber  or  masonry 
the  difficulty  is  not  so  great.  The  constants  in  that  case  are  few  and 
sufficieutly  defined,  liutin  the  case  of  ordinary  canals  and  rivers  the 
case  is  different,  the  coefficients  having  a  much  greater  range.  Fov 
artificial  canals  in  rammed  earth  or  gravel  n  varies  from  0-0163  to 
0-0301.     For  natural  channels  or  rivers  n  varies  from  0020  to  0  035. 

InMr  Jackson'sopinion  even  Kutter's  numerous  classes  of  channels 
seem  inadequately  graduated,  and  after  careful. examination  he  pro- 
poses for  artificial  canals  the  following  classification  : — 

I.  Canals  in  very  firm  gravel,  in  perfect  order n  — 0-02 

II.  Canals  in  earth,  above  the  average  in  order 71  —  00225 

III.  Canals  in  earth,  in  fair  order n  — 0025  ' 

IV.  Canals  in  earth,  below  the  average  in  order n  =  0-027S 

V,  Canal3inearth,inratherbadorder,partially  over- I     ,j,=  q-()3 

grown  with  weeds  and  obstructed  by  detritus  j       " 


Fig.  104. 
92.  Forms  of  Section  of  Channels. — The  simplest  form  of  section 
for  channels  is  the  semicircular  or  nearly  semicircular  channel  (fig. 
104),  a  form  now  often  adopted  from  the  facility  with  which  it  can  be 
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Mr  Lowis  D'A.  Jackson 
has  published  complete  and 
extensive  tables  for  facilitat- 
ing the  use  of  the  Gan- 
guillet &  Kutter  formula 
{Canal  and  Culvert  Tables, 
London,  1878).  To  lesson 
calculation  he  puts  tho 
formula  in  this  form  : — 
/,,  ^       000281  \ 

j;- ,1^^41-6 -f  — ^ — y, 

V^/M-n-sny 
"  Vm-hVhT/ 

The  following  table  gives  a 

eelection  of  values  of  SI,  takeu  from  Mr  Jackson's  tables  :- 


Coti  Crete* 

FiR.  105. 
executed  in  concrete.     It  has  the  advantage  that  the  rubbing  surface 
is  less  in  proportion  to  the  area  than  in  any  other  form. 

I  Tn  Catlinq 


Values  of  M  f or  n  = 

0-010    ; 

0  012 

0015 

0-017 

0-020 

0-025 

0-030 

•00001 

3-S2fiO 

3-8712 

4-8390 

5 -4^(42 

6-4520 

8-0650 

9-6780 

-OOOOi 

1-SJlO 

2-lSu2 

2-7315 

3  09.57 

3-64-20 

4-6525 

5-4630 

•OOOOl 

1-118.-) 

l'»422 

1-6777 

1-9014 

2-2370 

2-7962 

3-3555 

•DOOOS 

0-6845 

1-0612 

1-32G4 

1-6033 

:-76S6 

2-2107 

2-6529 

■00083 

0-767-2 

0-9206 

11503 

1-3042 

1-6344 

1-9180 

2-3016 

•00010 

0-0970 

0  63fi4 

1-045-5 

11849 

1.3940 

1-7425 

2-0910 

■OOOJJ 

0-i2S< 

0-6:;41 

0-7926 

0-8983 

10563 

1-3210 

1-53.52 

•000.50 

0-4722 

0-5666 

0-7083 

0-8027 

0-9444 

1-1805 

1-4166 

'  •0007.5 

0-J.535 

0-5442 

0-08(12 

0-7709 

0-9070 

1-1337 

1 -360.5 

-00100 

0-4441 

0-5329 

00061 

0-7550 

08882 

1-1102 

l-33'.'3 

1  -O02OO 

0-4300 

0-.-,160 

0C4.-i0 

0-7310 

0-8600 

1-0750 

1-J900 

-0030Q 

0-42.-i4 

0-5105 

0-0381 

0-7232 

0-8508 

1-0635 

1-2762 

Ouc  priocipnl  difficulty  in  tho  usa  of  this  formula  is  the  selection 


Fia.  106.— Scale  20  feet-1  inch. 


>  Wooden  channels  or  flumes,  of  which  there  are  examples  on  a 
large  scale  in  America,  are  rectangular  in  section,  and  the  same  form 
is  adopted  for  wrought  and  cast-iron  aqueducts.  Channels  built 
with  brickwork  or  masonry  may  be  also  rectangular,  but  they 
are  often  trapezoidal,  and  are  always  so  if  the  sides  are  pitched 
vdth  masonry  laid  dry.  In  a  trapezoidal  channel,  let  b  (fig.  105) 
be  the  bottom  breadth,  ij  the  top  breadth,  d  the  depth,  and  let 
the  slope  of  the  sides  be  n  horizontal  to  1  vertical.  'Then  the 
area  of  section  is  fl •={b  +  7id)d  =- (6,,  -  nd)d,  and  the  wetted  perimeter 
X~b  +  2d\/n'  +  l. 

When  a  channel  is  simply  excavated  in  earth  "it  is' always 
originally  trapezoidal,  though  it  becomes  more  or  less  roxmded 
in  course  of  time.  The  slope  of  the  sides  then  depends  on  the 
stability  of  the  earth,  a  slope  of  2  to  1  hems  the  one  most  com- 
monly adopted. 

Figs.  100,  107  show  tho  form  of  oanals  excavated  in  earlli,  tho 
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former  b«ing  the  section  of  a  Narigation  Canal  and  tlie  latter  the 
eection  of  an  Irrigation  Canal. 

J3.   Channels   of   Circular    Section. — The  following    short  table 
facilitates  calculations  of  the  discharge  with  different  depths  of  water 


405 

in  the  channel.  Let  r  be  the  radios  of  (he  cliannrl  section  :  flioii 
for  a  depth  of  water -«r,  tlie  hydraulic  nirnu  radiu*  it  ^r  and  the 
area  of  section  of  tlic  waterway  rH,  where  «,  /i,  and  v  have  the 
following  values  :  - 


Depth     of     waUT     In) 
terms  Qf  riiilQ» f 

■01 

•OS 

•10 

•14 

•JO 

■u 

•SO 

•3i 

•40 

•45 

■50 

■45 

'CO 

■05 

■70 

■75 

•8 

•as 

•» 

'   95 

H> 

HyJriulIc  mein  dcptU) 
In  icrins  o(  rodius  ...f    '^ 

■0OG68. 

■0351 

■0553 

•0903 

■ij:8 

■1674 

ISM 

•5141 

542 

■5«9 

■593 

■350 

■343 

305 

■387 

•408 

•4J9 

•44f. 

■400 

•484 

■400 

Wilerwaj-  In  terms  ofl     ^^ 
Kjuftre  of  radius f 

00189 

•oau 

■0498 

•10«7 

■1651 

•558 

•J»4 

•j;o 

430 

■535 

S14 

■709 

795 

885 

«7» 

1075 

1175 

1578 

1371 

1-470 

i-4;i 

94.  Egg-Shnped  Channels  or  Sewers. — In  sewers  for  discharging 
storm  water  and  house  drainage  the  volume  of  flow  is  extremely 
variable ;  and  there  is  a  great  liability  for  deposits  to  be  left  when  tho 
flow  is  small,  which  are  not  removed  during  the  short  periods  when 
the  flow  is  large.     The  sewer  in  consenuence  becomes  choked.     To 
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obtain  nniform  scouring  action,  the  velocity  of  flow  should  be  con- 
stant or  nearly  so ;  a  complete  uniformity  of  velocity  cannot  be 
obtained  with  any  form 
of  section  suitable  for  !  ! 

■ewers,  but  an  approxi-  m- 4 -y 

mation  to  uniform 
velocity  is  obtained  by 
making  the  sewers  of 
oval  section.  Various 
forma  of  oval  have  been 

suggested,  the  simplest     J 

being   one    in    which     -" 
the         ■• 


6 


radius  of  the 
crown  is  double  the 
radius  of  the  invert, 
and  the  greatest  width 
ia  ■"  two-thirds  the 
height.  .  The  section 
of  such  a  sewer  is 
shown  in  fig.  108,  the 
numbers  marked  on 
the  figure  being  pro- 
portional numbers. 

95.  Problems  on  Channels  in  which  the  Flow  is  Steady  and  at 
Uniform  Ki/ociiy.— The  general  equations  given  in  §§  88,  90  are 

.    •    .    .    ■    (1); 


Fig.  108. 


<--(-^) 


1  —  —  mi 


(2); 

Q-fii? (3). 

Problem  I.  Given  the  transverse  section  of  stream  and  discharge, 
\o  find  the  slope.  From  the  dimensions  of  the  section  find  a  and 
m ;  from  (1)  find  (,  from  (3)  find  r,  and  lastly  from  (2)  find  i. 

Problem  II.  Given  the  transverse  section  and  slope,  to  find  the 
discharge.     Find  v  from  (2),  then  Q  from  (3). 

Problem  III.  Given  the  discharge  and  slope, and  either  thebreadth, 
depth,  or  general  form  of  the  section  of  the  channel,  to  determine  its 
remaining  dimensions.  This  must  generally  be  solved  by  approxi- 
mations. A  breadth  or  depth  or  both  are  chosen,  and  the  discharge 
calculated. '  If  this  is  greater  than  the  given  discharge,  the  dimen- 
sions are  reduced  and  the  discharge  recalculated. 

Since  m  lies  generally  between  the  limits  m-d  and  m  — J (f,  where 
d  is  the  depth  of  the  stream,  aud  since,  moreover,  the  velocity 
varies    as "  VhT  so    — . 

that  an  error  in  tho   \ E 

value    of    m    leads       f  ^\1  ..-y'v-..  TZ-O 

only  to  a  much  lets 
error  in  the   value 
of  the  velocity  cal- 
culated from  it,  we       j 
may  proceed    thus.        : 
Assume  a  value  for     ..v. 
m,  and  calculate  v 
from  it  -  Let  r,  be 
this    first   approii- 


98.  Problem  IV.  Most  Economical  Form  of  Channel  for  given  Side 
Slopes.  —Suppose  the  channel  is  to  be  trapezoidal  in  section  (ftg  109), 
and  that  the  sides  are  to  have  a  given  slope.  Let  the  longitndinal 
slope  of  the  stream  bo  given,  and  also  the  mean  velocity.  An  infinite 
number  of  channels  could  bo  found  satisfying  the  foregoing  condi- 
tions. To  render  llie  pro- 
blem determinate,  let  it  be 
remembered  that,  since  for 
a  given  discharge  fix  i/Z, 
other  things  being  the 
same,  the  amount  of  ex- 
cavation will  be  least  foi 
that  channel  which  has  the 
least  wetted  perimeter.    Let 


-120-0- -♦• 


c 

fig.  109. 


mation  to  c.'  Then  -S-  is  a  first  approximation  to  a,  say  n,.     With 

.  -.,  *-  -  .V  -      ■.  •  -Pi      •    .     ^      .        .    ■    >        •  ^    ■* 

this  value  of  Q  design  the  section  of  tho  channel ;  calculate  a  second 
value  for  m  ;  calculate  from  it  a  second  value  of  r,  and  from  that 
a  second  value  for  n.  Repeat  the  process  till  the  successive  values 
of  «n  opproximateW  coincide. 


d  be  the  depth  and  b  the  bottom  width  of  the  chiftinel,  and  let 

tho  sides  slope  u  horizon- 

til  to  1  vertical  (fig.  110),    t    ;\  \  T' 

then 

a-{b  +  nd)dj 

X-b  +  2d\/n'  +  l . 
Both  n  and  x  ^^  t°  ^ 
minima.     Differentiating, 
and  equating  to  zero, 

/db 
\dd 


eliminating 


Bnt 


db 
dd' 


Inserting  the  valne  of  b. 


^-f  2Vn«  +  l-0; 


(»-2V»»-H)<f-fi-f  ni-0, 
J-2(\^?+l-n)<i. 

X     J-H2</Vn"-H  ' 


X      4iiVn»-H-2nd      2 
That  is,  with  given  slide  slopes,  the  section  is  least  for  a  given 
discharge  when  the  hydraulic  moan  depth  is  half  the  actual  dcjitli. 
A  simple  construction  gives  the  form  of  the  channel  which  fulfils 

this  condition,  for  it  can  be  shown  that  when  m  —  -^  the  sides  ol 

tho  channel  are  tangential  to  a  semi-circle  drawn  on  the  water  line. 

Since  —  , 

X       2 
therefore 

fi-ix-i CD- 
Let  ABCU  be  tho  channel  (fig.  109) ;  from  E  the  centre  of  AD  drop 
perpendiculars  EF,  EG,  EH  on  the  sides. 
Let                         "*               "* 

AB-CD-a;  BC-i;  EF-EH-e;  and  EG-rf. 
O- area  AEB -I- BEC -f  CED , 

-ae  -f  JW. 
X-2o-bfr. 
Putting  these  values  in  (1), 

n<;4-iM-(o  +  Ji)<i;  and  henco  c-rf. 

That  is    EF,  EG,  EH  are  all  equal,  hence  a  semicircle  struck 
from  E  with    radius  equal  to  tho  depth  of  the'  stream  will  pass 

through  F  and  H  and  

be   tangential    to    tho  s, , _/ 

sides  of  the  channel  ^ 

To  draw  the  chan- 
nel, describe  a  semi- 
circle on  a  horizontal 
line  with  radius  -  depth 
of  channel.     Tho  bot- 


b 

Fig.  111. 
torn  will  be  a  horizontal  tangent  of  that  semicircle,  and  the  ai.il 
tangents  drawn  at  the  required  side  clepes. 
The  above  lesalt  may  be  obtained  thus  (fig.  Ill) :— 
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From  (1)  and  (2), 


2il 
^  sin  ff 

O=d(b  +  dcot  $)  ; 

-r  "b  +  d  cot  $  .     . 
a 

n     *  . 


(2); 

(3). 


n  2d 

X" -~f  -  d  cot  P  +  ,:r;ra 


ThU  vill  bo  a  minimum  for 

dx 

dd  ' 


sin  (3 


^+^"'^-sTn-r°' 


-=^  =  2  cosec.  3-cot  ^  , 
a* 


(4). 


or 

From  (3)  and  (4), 


^V^ 


sin  p 


2  -  cos  (3 

^     2(1  -  cos  /3) 
(2  sin  /3 


=  2  tan  J3  • 


Proportions  of  Channels  of  Maximum  Discnarge  for  given  Area  and 
Side  Slopes.  Depth  of  channel  =■  d  ,  Eijdraulic  mean  depth- ^d  ; 
Area  of  section  =  0 . 


Inclination 

R«tlo  of 

Area  of 

Bottom 

twice  length 

of  Sides  to 

Width. 

of  each  Side 

Horizou. 

Slope. 

Semicircle  

l-571ii2 

0 

M 

Semi-hexagon... 

60*      0- 

3    :3 

l-732ci' 

1-ibSd 

2-3l0d 

90"      0- 

0    :  1 

2(f2 

•2d 

76"    58' 

1    :4 

1-812JJ 

Vidid 

2  0C2rf 

63"    2C' 

1    :2 

l-736<i: 

l-23G(i 

2-236ii 

63"      8- 

3    :4 

l-760<i2 

d 

2-500<i 

45"      C 

1    :  1 

l-823<y2 

C-828(i 

2-828ii 

38*    40- 

U:l 

1 -952^2 

0-702<J 

3-202<f 

S3"    42' 

1J:1 

2-l06d2 

o-eoGi 

3 -coed 

29"    44' 

IJ  :  I 

2-282J2 

0-532J 

4 -032 J 

2G"     34' 

2:1 

2-4;2Jl 

0-472ii 

4-472</ 

23"     68' 

21:1 

2-674<J2 

C424<i 

4-924..' 

21"     48' 

2J  :I 

-2-8S5,i2 

0-385<i 

5 -385 J 

19"     68' 

2}  :  1 

3104d2 

0-354<i 

5 -85 '.J 

18"    26' 

3:1 

3-3-2idt 

0-3-2id 

C-325ii 

Half  the  top  width  la  the  length  of  each  side  slope.    The  wetted  peiimctcr  ia 
the  Bum  01  the  top  and  bottom  v/idtbs. 

97.  Fbmi  of  Cross  Section  of  CTianncl  in  xchich  thejdean  Velocity 
is  Constant  with  Varying  Discharge. 

In'designing  waste  channels  from  canals,  and  in  some  other  cases, 
it  is  desirable  that  the  mean  velocity  should  be  restricted  within 
narrow  limits  with  very  different  volumes  of  discharge.  In  channels 
of  trapezoidal  form  the  velocity  increases  and  diminishes  with  the 
discharge.  Hence  when  the  dischfge  is  large  there  is  danger  of 
erosion,  and  when  it  is  small  of  sUting  or  obstruction  by  weeds. 
A  theoretical  form  of  section  for  which  the  mean  velocity  would  be 
constant  can  be  found,  and,  although  this  is  not  very  suitable  for 
practical  pui'poses,  it  can  be  more  or  less  approximated  to  in  actual 
channels. 

Let  fig.  112  represent  the  cross  section  of  the  channel.  From  the 
symmetry  of  the  section,  only  half  the  channel  need  bo  considered. 


Scale  10  Inch  =  1  Foot. 

Fig.  112. 

Let  otac  be  any  section  suitable  for  the  minimum  flow,  and  let  it 
be  required  to  find  the  curve  beg  for  the  upper  part  of  the  channel 
so  that  the  mean  velocity  shall  be  constant.  Take  o  as  origin  of 
coordinates,  ard  let  dc,  fg  be  two  levels  of  the  water  above  ob. 

Let  ob  =  -^\  de  =  y,fg  =  y  +  dy,  od  =  x,  of=x-¥dx;  eg  —  ds. 

The  condition  to  bo  satisfied  is  that 
tj  =  cVmi 
should  be  constant,  whether  the  water  level  is  at  oJ,  de,  otfg.     Con- 
sequently ,  * 

m  -  constant  -  i 


for   all  three  sections,  and   can  be   found   from  the  section  ohac 
Hence  also 

Increment  of  section       ydx     , 

Increment  of  perimeter      ds 

kdy 


Integrating 


j/«dx'  -  t'(Zi'  -  t=(<ix'  -h  dy'-) ;  and  <ie  -    ,  ___„ 

Vy'  -  it" 

a;=iIog,  (y  +  Vy'  -  k°)  +  constant ; 


and,  since  y^-n"  "''^"^  X'-O  , 

e  =  k)  log,  — ^ — ^-    

Assuming  values  for  y,  the  values  of  x  can  be  found  and  the  curve 
drawn. 

The  figure  has  been  drawn  for  a  channel  the  minimum  section  of 
which  is  a  half  hexagon  of  i  feet  depth.  Hence  A-  =  2;  6—  9'2; 
the  rapid  flattening  of  the  side  slopes  is  remarkable. 

98.  Variation  of  Velocity  in  Different  Farts  of  the  Cross  Section  of 
a  Uniform  Stream. 

Vertical  Velocity  Curve  in  a  Stream. — If  it  is  assumed  that  the 
resistance  to  the  relative  sliding  of  the  layers  of  water  in  a  stream 
is  of  the  nature  of  a  viscous  resistance,  then  the  law  of  the  distri- 
bution of  velocity  in  a  vertical  longitudinal  section  of  the  stream 
can  be  determined  theoretically.  For  simplicity,  .suppose  the  strcanj 
of  uniform  depth  and  indefinite  width.  Let  fig.  113  sliow  a  por* 
tion  of  a  vertical  longi- 
tudinal section  of  the 
stream,  and  let  OA,  O'A' 
bo  the  intersections  with 
this  of  two  transverse 
sections  at  a  distance  apart 
I.  Let  ab,  cd  be  the  traces 
of  two  planes  parallel  to 
the  free  surface  or  to  the 
bed,  and  let  us  consider  the 
eciuilibriuni  of  a  layer  aicd 

of  width  unity.   LetOa  =  y,  -u-     fi<> 

ac  =  dy,  and  let   v  he  the  *^'S-  ^^3- 

velocity  of  the  particles  comprised  in  aocd,  v  being  a  function  of  y 
which  is  to  be  determined.  Taking  the  components  of  the  forces 
acting  on  abed,  parallel  to  00,  the  pressures  on  ac,  bd,  being  pro- 
portional to  the  depth  from  the  free  surface,  are  equal  and  opposite; 
also,  the  frictions  or  viscous  resistances  on  the  lateral  faces  of  the 
prism  are  zero,  since  in  a  wide  stream  there  is  no  relative  sliding 
between  abed  and  the  layers  on  each  side.  There  remain  only  the 
resistances  on  the  upper  and  lower  surface,  and  the  compcnentof  the 
weight. 

The  weight  of  the  layer  is  Gldy,  ano  if  i  is  the  slope  of  the  stream 
the  component  of  tlie  weight  parallel  to  00  is  Glidy.  The  friction 
or  viscous  resistance  on  the  face  ab  is  proportional  to  its  area  and 

to  the  differential  coeflicient  ~  (§  3).    The  resistance  is,  therefore, 

—  kl  ~-  ,  the  negative  sign  being  used  because,  if  v  increases  with  y, 
dy 


0 

0' 

T      '. 

y  i 

-  1°" 

h 

b: 
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d\ 

■A 

\a' 
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¥ 

dv 
dy 
action. 


is  positive,  while  the  action  of  the  layers  above  ai  is  a  retarding 

The  resistance  on  the  face  cd  is  similarly  kl  ——  ^  kid  -r-  . 

dy  dy 

The    resultant  of  the  action  of  the  layers   above  and  below    i.i, 
dv 


therefore,  kid 


dy 


Glidy  +  kid' 


When  the  motion  is  uniform, 
dv     . 
d-y-°' 
d^v        Gi  . 
dy'"  '  T  ' 
integrating, 

dy         Ic " 


\Qi. 
2  k 


y'  +  Cy  +  Vo 


Fig.  114. 


an  equation  which  gives  the 
velocity  rat  any  depth  y.  If  on 
a  vertical  line  OA  (fig.  114),  representing  the  depth  of  the  stream, 
the  values  of  v  are  set  off  horizontally,  a  parabolic  curve  is  obtained, 
termed  the  vertical  velocity  curve  for  the  section  considered.  .The 
constant  r,,  is  evidently  the  surface  velocity,  being  the  value  of  » 
for  y  =  0.  The  parabola  has  a  horizontal  axis  corresponding  to  the 
position  of  the  filament  of  nia.ximuni  velocity.  If  there  is  no  resist- 
ance at  tlio  surface  of  the  stream  like  that  at  the  bottom  and  sides. 
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the  maximum  velocity  sliould  bo  at  tho  surface,  mid  lucu  c-0,  and 
tlio  ec^untiou  becomes 

--"o-if"' (2). 

AasDmiug  this  for  tho  present,  tbo  moon  Telocity  is 

Vm—    ^ — ; •'Va--7r  -r-"      •     ■ 


6    * 

TUo  bottom  velocity  is,  putting  tlio  depth  A  for )/  io  (2) ; 
1    GL 


(3). 


and  therefor' 


A»: 


W- 


It  is  now  understood  that  tho  motion  in  a  stream  is  much  more 
complete  than  tho  viscous  theory  just  stated  assumes.  The  retarda- 
tion of  tho  stream  is  much  greater  than  it  would  be  in  simple 
motion  of  that  kiud.  This  lias  already  been  partly  explained  in 
the  introduction  to  the  present  article.  Nevertheless  the  viscous 
theory  may  probably  be  so  modified  as  to  furnish  ultimately  a  true 
theory  of  streams. 

99.  Experimental  Obsirratiojis  an  the  Verikal  Vdocily  Curve. — In 
obtaining  the  vertical  velocity  curve  from  direct  observations  in 
streams,  a  preliminary  dilBculty  arises  from  the  fact  that  tho  velocity 
at  any  given  depth  is  not  constant,  and  hence  tho  motion  in  the 
eti'ict  sense  is  not  steady.  Tho  velocities  taken  on  a  given  vertical 
section  at  any  given  moment  do  not  form  when  plotted  any  regular 
curve.  But  if  a  series  of  observations  are  taken  at  each  depth  and 
the  results  averaged,  tho  mean  velocities  at  each  depth  when  plotted 
give  a  regular  curve,  agreeing  very  fairly  with  the  parabola,  which 
niight  be  expected  from  tho  theory  above.  Hence  it  may  be  in- 
ferred that  the  velocity  at  any  given  point  fluctuates  about  a  mean 
value,  the  fluctuations  being  due  to  irregular  eddying  motions 
superposed  on  the  general  steady  motion  of  the  stream,  and  having 
an  eGfect  which  disappears  in  the  mean  of  a  series  of  observations. 
For  certain  purposes  these  irregular  motions  may  bo  ignored,  and 
tho  constant  mean  velocity  substituted  for  tho  actual  varying  ve- 
locities at  each  point.  In  the  next  place,  all  tho  best  observations 
show  that  the  maximum  velocity  is  to  bo  found,  not  at  tho  freo 
torface  of  the  stream,  but  at  some  distance  below  it.' 

Influence  of  the  Wind.  — In  the  experiments  on  the  Mississippi  tho 
vertical  velocity  curve  in  calm  weather  was  found  to  agree  fairly 
with  a  parabola,  the  greatest  velocity  being  at  i^ths  of  the  depth 
of  the  stream  from  the  surface.  With  a  wind  blowing  down 
stream  the  surface  velocity  is  increased,  and  the  axis  of  tho  parabola 
approaches  the  surface.  On  tho  contrary,  with  a  wind  blowing  up 
stream  the  surface  velocity  is  diminished,  and  the  axis  of  tho  para- 
bola is  lowered,  sometimes  to  half  the  depth  of  tho  stream.  The 
American  observers  drew  from  their  observations  the  conclusion 
that  there  was  an  energetic  retarding  action  at  the  surface  of  a 
stream  like  that  due  to  the  bottom  and  sides.  If  there  were  such 
a  retarding  action  the  position  of  the  filament  of  maximum  velocity 
t)elow  tho  surface  would  bo  explained. 

It  is  not  difficult  to  understand  that  a  wind  acting  on  surface 
ripples  should  accelerate  or  retard  the  surface  motion  o?  the  stream, 
and  the  Mississippi  results  may  be  accepted  so  far  as  showing  that 
the  surface  velocity  of  a  stream  is  variable  when  the  mean  velocity 
of  tho  stream  is  constant.  Hence  observations  of  surface  velocity 
by  floats  or  otherwise  should  only  be  made  in  very  calm  weather, 
but  it  is  veiy  difficult  to  suppose  that,  in  still  air,  there  is  a  resist- 
ance at  the  free  surface  of  the  stream  at  all  analogous  to  that  at  the 
silts  and  bottom.  Further,  in  very  careful  experiments,  Boilcau 
found  the  maximum  velocity,  though  raised  a  little  above  its  posi- 
tion for  calm  weather,  still  at  a  considerable  distance  below  the 
surface,  even  when  the  wind  was  blowing  do\ni  stream  with  a  ve- 
locity greater  than  that  of  tho  stream,  and  when  tho  action  of  the 
air  must  have  been  an  accelerating  and  not  a  retnnling  action. 
Professor  James  Thomson  has  given  a  much  more  probable  explan- 
ation of  the  diminution  of  tho  velocity  at  and  near  the  freo  sur- 
face. He  points  out  that  portions  of  water,  Tvith  a  diminished 
velocity  from  retardation  by  the  sides  or.  bottom,  are  thrown  off  in 
eddying  masses  and  mingle  with  tho  rest  of  tho  stream.  These 
eddying  masses  modify  tho  velocity  in  all  parts  of  the  stream,  but 
have  their  greatest  influence  at  tho  free  surface.  Reaching  the  free 
surface  they  spread  out  and  remain  there,  mingling  with  tho  woter 
at  that  level  and  diminishing  the  velocity  which  would  otherwise 
l>e  fouml  there. 

100.  Influence  of  the  Wind  on  the  Depth  at  tchich  the  itaximufn 
ydoeity  is  found. — In  tho  gaugings  of  tho  Mississippi  tho  vertical 
velocity  curve  was  found  to  agree  well  with  a  parabola  having  a 

'  Pilot  first  showed.  In  173},  tliat  tho  velocity  In  a  stream  dlmlnlslios'from  tlio 
turfavo  downwards;  about  sixty  vcars  after,  Woltmana  concladd  that  Uio 
r«rt>-«l  velodty  corre  wu  a  poratnu. 


hoiizotit;il  axis  at  Ronio  ilistanco  bcluiv  tho  water  surface,  the  ordi- 
nate of  tho  parabola  at  tho  axis  being  tho  maximum  velocity  of  the 
section.  During  the  gaugings  the  force  of  tho  wind  was  registered 
on  a  scale  ranging  from  0  for  a  calm  to  10  for  a  hurricane.  Arrec,{- 
ing  tho  velocity  curves  in  three  sets — (1)  with  tho  wind  blowing  up 
stream,  (2)  with  tlio  wind  blowing  down  stream,  (3)  calm  or  wind 
blowing  across  stream — it  was  found  that  an  ii  ri  stream  wind  lowered, 
and  a  down  stream  wind  raised,  the  axis  of  the  parabolic  velocity 
curve.  In  calm  weather  the  axis  was  at  ^'jths  of  the  total  depth 
from  tho  surface  for  all  conditions  of  the  strean,. 

Let  h'  bo  tho  depth  of  iUo  axis  of  the  parabola,  .m  the  hvdranlio 
mean  depth,/  the  number  expressing  the  force  of  tho  wind,  which 
may  range  from  +10  to— 10,|  positive  if  the  wind  is  np  sti-eam, 
negative  if  it  is  down  stream.  Then  Messrs  Humphreys  and  Abboi 
find  their  results  agree  with  the  expression 

A'„0-317±OOC/. 
m 

Fig.  115  shows  tho  parabolic  velocity  curves  according  to  iiie 
American  observers  for  calm  weather,  and  for  on  up  or  dowastrutui 
wind  of  a  force  represented  by  4. 


Fig.  115. 

101.  Bann'i  Formulae  for  the  Variation  cf  VelocHy  i;i  a  Fertical 
Longitudinal  Section  of  a  Stream. — M.  Bazin  assumes  that  L'la  ver- 
tical velocity  curvo  is  a  parabola,  and  has  investigated  nnmerica,' 
values  for  the  constants  from  his  own  and  other  cxporimontB 
Assuming  the  general  equation  already  found,  §  08, 

V  will  have  the  maximum  value  V,  fora  value  of  A'  of  j  which  makes 

—  zero.    That  is. 
dy 

,_  ek        _  _    Gj\,  . 

'     gT 


A-_,  orc  =  -^A, 


and  tho  mazimom  velocity  is 


2  k 
1  Gk. 


V„„,  +  i.^A'»: 


,,-y-^^'A^. 


Inserting  these  values  of  v„  and  c  in  (1), 


f=v-§(2/-A')': 


Gi.V 


OT  putting  M  =  --^  ._  where  A  is  tho  whole  depth  of  tho  seimoD, 


at 


„=v-Mp-; 


•  (u 


where  M  is  constant  for  any  given  stream.     Let  ^  _  j;  and  r  -  o , 

t— V-M(.<;-a)= [la). 

Then  tho  mean  velocity  on  the  vertical  is 

r„-  /"*{V-M(l-a)»}<fe-V-M(J-a  +  a«). 

Let  V,  bo  tho  velocity  at  nh  feet  from  tho  surface,  ri_,  tho  velocity 
il  an  Cdii.-'  depth  from  tho  bottom, 

4(i.-.  +  i'i-.)-V-M(«'-n-Ho'-a-l-i), 
-r.-M(ii'-»  +  J), 
Let  11 -i,  and  put  ri  for  the  velocity  .it  mid  depth,  then 

f,-f„  +  AM (8): 

EO  that  tho  mid  depth  velocity  differs  from  tho  mean,  velocity  by 
the  small  quantity  A  ^I  ""'y-  whatever  be  the  position  of  the  axia 
of  the  parabola.  Messrs  Humphreys  and  AbBbt  have  based  on  this 
property  a  method  of  rapidly  gauging  rivers  which  will  bo  described 
hereafter. 


i-j— r.) 
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From  a  discnse-on  of  experiments  in  which  the  maximum  Telocity 
was  at  the  surface,  Baziu  was  led  to  take 

M-se-sVAi W; 

and  for.  that  case  the  equation  to  the  vertical  velocity  curve  iB.(a-O) 

«-V-36-8V«i"'. 
In  the  cases  in  which  the  maximum  velocity  was  below  the  surface, 
Bazin  found  that  the  differonca  between  the  maximum  velocity  V 
«nd  the  bottom  velocity  iV  remained  constant. 

But,  putting  s-  AZl  in  the  wiTiatiaB  C2a),  ni  v^  for  the  bottom 


V  - 1%  -  M(l  -  o)''  =  constant,  ' 
for  different  positions  of  the  axis  of  the  parabola. 
Let 


(6); 


where  N  is  a  constant ;  then 


(1-a? 


-Y-N: 


(S)' 


for  any  position  of  the  axis  of  the  parabola.    But  this  must  agree 
with  tne  equation  (4)  above,  for  a— 0  ;  hence, 

N~36-3V^; 
•ad  the  general  equation  for  all  cases  becomes 

„_V-S6-3V/«(f^3'.  ••••••    («)• 

Bazin  has  shown  that  this  equation  agrees  \rtll  with  experiments 
on  artificial  channels  by  himself,  and  on  the  Saoae,  Seine,  Garonne, 
and  Ehine.  In  all  these  the  ratio  —  ragged  from  1  '10  to  1  '13,  ex- 
oept  in  the  case  of  the  Ehine  at  Basel,  for  which  the  ratio  was  1'17. 

The  .parameter  ?^'^     j'  lies  between- 13  and  20,  and  the  ratio  of 

(1-a)^ 
the  depth  at  which  the  maximum  velocity  is  found  to  the  whole 
depth,  -=0,  ranges  from  zero  to  0'2,  except  in  some  ot  the  artificial 
channels,  where  it  reached  0-35!  The  Mississippi  experiments  give 
different  results,  and  Bazin  inclines  to  believe  that  the  method  of 
experimenting  was  untrustworthy. 

The  extreme  difference  V  -  n,  between  the  maximum  and  bottom 
velocity  is  found  by  Bazin  to  range  from  J  V  to  J  V  in  artificial 
channels,  being  greater  the  greater  the  roughness  of  the  sides.  .  In 
natural  streams  it  is  more  generally  J  V,  but  in  the  Rhine  at  Basel 
it  reached  JV,  the  bed  being  covered  with  boulders. 

Soileau's  Formulce. — Boileau.  also  assumes  the  vertical  velocity 
curve  to  be  a  parabola ;  below  the  filament  of  greatest  velocity  the 
curve  is  expressed  by  the  relation 

D-A-Bj/S (1). 

That  is,  the  velocity  curve  is  a  parabola  having  its  axis  at  the  free 
surface  of  the  stream.  Above  thb  filament  of  greatest  velocity  this 
law    fails,    and 

the  velocities  di-  Q P M  C    S    T 

minish  instead 
of  increasing. 
The  vertical  ve- 
locity curve  is 
therefore  such  a 
curve  as  M'MM" 
(fig.  116),  where 
the  part  MM"  is 
a  parabola  hav- 
ing its  vertex  at 
S,  and  DM  is 
the  maximum 
velocity.  The 
part  M'M  does 
not  follow  the 
parabolic  law. 


tJ-V 


-c^+e 


(2V 


an  equation  which  gives  the  velocity  v  at  any  depth  y  from  the  sur- 
face in  the  region  below  the  filament  of  maximum  velocity.  For 
the  region  above  the  filamcnt.ot  maximnm  velocity  Boileau  assumes 


v.-r-c^+(v-r+c)- 


(8), 


where  v  is  the  velocity  at  the  depth  y  and  V  is  the  surface  velo- 
city. 

102.  Jiatio  of  Mean  to  Oreatest  Sttrface  Velocity,  for  tfie  whole 
Cross  Section  in  'Trapezoidal  Channels. — It  is  often  very  important 
to  be  able  to  deduce  the  mean  velocity,  and  thence  the  discharge, 
from  observation  of  the  greatest  surface  Velocity.  The  simplest 
method  of  gauging  small  streams  and  channels  is  to  observe  the 
greatest  surface  velocity  by  floats,  and  thence  to  deduce  the  mean 
velocity.  Now,  for  channels  not  widely  differing  from  those  experi- 
mented oh  by  Bazin,  the  expression  obtained  by  him  for  the  ratio 
of  surface  to  mean  velocity  may  be  relied  on  as  at  least  a  good 
approximation  to  the  truth.  Let  v„  be  the  greatest  surface  velo- 
city, •»„  the  mean  velocity  of  the  stream.   Then,  according.to  Bazin, 

But  v„=cVm, 

where  c  is  a  coefficient,  the  values  of  which  have  been  already  pven 

in  the  table  in  §  90.     Hence 


the  half  parameter 


2B' 


Let  OS  ■ 


.2CS  =  2c. 


B- 


B- 


""    c  +  25-4'''- 

Falitea  of  Coefficient  ^    °^,^in  the  Formula  ^m"^  ^ 25 •4^° ' 
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Fig.  116. 

Let  Vbe  the  maximum  velocity  DM,  CMits  depth  •=  e. 

Draw  at  M  the  tangent  and  normal  to  the  parabola.     Then  PC  is 


=Y+(^  thenCT 
^,  andCM»-PC-  CT; 

'CT  _£_ 
2  CM>~  a'  * 
.  Boileaufindsc— Be'  to  benearly  constant  for  very  different  streams. 
Thus  from  two  experiments  of  his  ovm  on  streams  0  2  and  0  ^3  metres 
deep,  c=0'01070  and  0  01072.  In  Hennocque's  experiments  on  the 
Rhine,  2'46  metres  deep,  c— 0"0107  ;  and  in  the  Mi.ssis.sippi  experi- 
ments with  a  depth  of  32  metres,  c  =  0^0093  to  0'0116.  Replacing 
A  and  B  in  (1)  by  the  values  now  given 


103.  Sivcr  Bends. — In  rivers  flowing  in  alluvial  plains,  the  wind- 
ings which  already  exist  tend  to  increase  in  curvature  by  the  scouring 
away  of  material  from  the  outer  bank  and  the  deposition  of  detritus 
along  the  inner  bank.  The  sinuosities  sometimes  increase  till  a 
loop  is  formed  with  only  a  narrow  strip  of  land  between  the  two 
encroaching  branches  of  the  river.  Finally  a  "cut  off"  may  occur, 
a  waterway  being  opened  through  the  strip  of  land  and  the  loop 
left  separated  from  the  stream,  forming  a  horse-shoe  shaped  lagoon 
or  marsh.  Professor  James  Thomson  has  pointed  out  (I'roc.  Hoyal 
Soc.  1877,  p.  356 ;  Froc.  Inst,  of  Mech.  Engineers,  1879,  p.  456) 

posHion"  is  That'th^  BilBilHiBWMHIlllll 
water  tending  to  go 
forwards  in  a  straight  '^'""■'^ 
line,  rushes  iigainst 
the  outer  bank  and 
scours  it,  at  the  same 
tinie«reatingdeposit3 
at  the  inner  bank. 
That  view  is  very  far 
from  a  complete  ac- 
count of  the  matter, 
and  Professor  Thom- 
son has  given  a  much 
more  ingenious  ac- 
count of  the  action 
at  tho  bend,  which 
he  has  completely 
confirmed  by  experi- 
ment. _,.      .,y 

When  water  moves  xig.  11/. 

round  a  circular  curve  under  the  action  of  gravity  only,  it  take# 
a  motion  like  that  in  a  free  vortex.     Its  velocity  is  greater  parallel 
J  .to  tho  sxie  of  too  stroim  at  the  inner  than  at  tho  outer  sidfl  of  the 
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bend.  Hence  the  scouring  at  the  outer  side  and  the  deposit  at  the 
inner  side  of  the  bend  are  not  due  to  tncre  difference  of  velocity  of 
flow  in  the  general  direction  of  the  stream  ;  but,  in  virtue  of  the 
centrifugal  force,  the  water  passing  round  the  ben^^  presses  outwards, 
and  the  free  surface  in  a  radial  cross  section  has  a  slope  from  the 
inner  side  upwards  to  the  outer  side  (fig.  118).  For  the  greater 
part  of  the  water  flowing  in  curved  paths,  this  diflorvnce  of  pressure 
produces  no  tendency  to  transverse  motion.  But  the  water  imme- 
oiately  in  contact  with  the  rough  bottom  and  sides  of  the  channel 
is  retarded,  and  'ts    .  _  r>     » 

centrifugal  force  is  if^nfr  Bank  OattrBank 

insufficient  to  bal-  ^"^ 
ance   the   pressure 
due  to  the  greater 
depth  at  the  out- 
«ide   of   the  bend. 

It  therefore   flows  SteUanat  UK. 

inwards      towards 

the   inner  side   of  ^'B-  118. 

the  bend,  carrj-ing  with  it  detritus  which  is  deposited  at  the  inner 
bank.  Conjointly  with  this  flow  inwards  along  the  bottom  and 
sides,  the  general  mass  of  water  must  flow  outwards  to  take  its 
place.  Fig.  117  shows  the  directions  of  flow  as  observed  in  a  small 
artiticial  stream,  by  means  of  light  seeds  and  £{>ccks  of  aniline 
dye.  The  linos  CC  show  the  directions  of  flow  immediately  in  con- 
tact with  the  sides  and  bottom.  The  dotted  line  ^B' shows  the 
direction  of  motion  of  floating  particles  on  the  surface  of  the  stream. 

Steady  Motion  op  Water  in  Open  Chanjtels  op  Varying 

Ceoss  Section  and  Slope. 

104.  In  every  stream  the  discharge  of  which  is  constant,  or  may 
bo  regarded  as  constant  for  the  time  considered,  the  velocity  at 
different  places  depends  on  the  slope  of  the  bed.  Except  at  certain 
exceptional  points  the  velocity  w\Jl  be  greater  as  the  slope  of  the 
bed  IS  greater,  and,  as  the  velocity  and  cross  .section  of  the  stream 
vary  inversely,  the  section  of  the  stream  will  be  least  where  the 
velocity  and  slope  are  greatest  If  in  a  stream  of  tolerably  uniform 
slope  an  obstruction  such  as  a  weir  is  built,  that  will  cause  an  altera- 
tion of  flow  similar  to  that  of  an  alteration  of  the  slope  of  the  bed 
for  a  greater  or  less  distance  above  the  weir,  and  the  originally  uni- 
form cross  section  of  the  stream  will  become  a  varied  one.  In  such 
cases  it  is  often  of  much  practical  importance  to  determine  the 
longitudinal  section  of  the  stream. 

The  cases  now  considered  will  be  those  in  which  the  changes  of 
Telocity  and  cross  section  are  gradual  and  not  abrupt,  and  in  which 
the  only  internal  workwhicji  needs  to  be  taken  into  account  is  that 
due  to  the  friction  of  the  stream  bed,  as  in  cases  of  uniform  motion. 
Further,  the  motion  will  be  supposed  to  be  steady,  the  mean  velocity 
at  each  given  cross  section  remaining  constant,  though  it  varies  from 
section  to  section  along  the  course  of  the  stream. 

Let  fig.  119  represent  a  longitudinal  section  of  the  stream,  A,)A, 
being  fho  water  surface,  BjB,  the  stream  bed.     Let  AdBj,  AjB,  be 


Fig.  119. . 
cross  sections  normal  to  e  direction  of  flow.  Suppose  the  mass 
of  water  A(,B,A,B,  comes  in  a  short  time  S  to  CoDgC.D,,  and  let  the 
work  done  on  the  mass  be  equated  to  its  change  of  kinetic  energy 
daring  that  period.  Let  I  be  the  length  AjA,  of  the  portion  of  the 
stream  considered,  and  :  the  fall  of  surface  level  in  tnat  distance. 
Let  Q  be  the  discharge  of  the  stream  per  second. 

Change  of  Kinetic  Energy. — At  the  end  of  the  time  S  there  are  as 
many  particles  possessing  the  same  velocities  in  the  space  C(,D|,A,Bi 
as  at  the  beginning.  The 
change  of  kinetic  energy 
is  therefore  the  difference 
of  the  kinetic  energies  of 
A„B,C,Do  and  A,B,C,D,. 

Let  fig.  120  represent 
the  cross  section  A,Bg, 
and  let  <■>  be  a  small  ele- 
ment  of   its    area    at    a  ''8-  1-"- 

point  where  the  velocity  is  t>.  Let  fl^  be  the  whole  area  of  the  cross 
section  and  Ug  the  mean  velocity  for  the  whole  cross  section.  From 
the  definition  of  mean  velocity  we  have 


Let  ti-«,-HP,  where  to  is  the  difference  botTrecn  the  Telocity  at  the 
small  element  u  and  the  mean  velocity.     For  the  whole  croia 
section,  2uw  —  0. 
The  mass  of  fluid  passing  through  the  element  of  eection  »,  hi  « 

seconds,  is — uvB,  and  its  kinetic  energy  is  ii«c*f .     Tor  the  whole 

8        ■  2j        , 

section,  the  kinetic  energy  of  the  moss  A,B,C,D,  passing  in  «  second* 

2g 

-  ■^2"(«o'  +  Sko'w  +  8i(oUi«  -1-  w^ , 

-  2^  {«„•«  +  3«u;'(3«, -He)} 

The  factor  Su^  +  v>  is  equal  to  2lf,-^r,  a  quantity  necessarily 
positive.  Conscouently  2«f^  ^oWo'.  ^^  consequently  the  kinetic 
energy  of  AjBoCdD,  is  greater  than 

f"-".'or^QV, 

which  wonid  be  its  value  if  all  the  particles  passing  the  tection  had 
the  same  velocity  «^     Let  the  kinetic  energy  be  taken  at 

where  a  is  a  corrective  factor,  the  value  of  which  has  been  esti- 
mated by  Belanger  at  I'l.'  Its  |<-ecise  value  is  not  of  great 
importance. 

In  a  similar  way  we  should  obtain 
AiB,CiD,  the  expression 


for  the  kinetio  energy  of 


Q".'. 


where  Xli,  li,  are  the  section  and  mean  velocity  at  A,B„  and  where  a 
may  be  taken  to  have  the  same  value  as  before  without  anv  import- 
ant error. 

Hence  the  change  o^^etic  energy  in  the  whole  mass  A.B^i6, 
in  e  seconds  is 

Gfl, 


2? 


Q(»,V-V) 


(!)• 


Af olive  WorJc  of  the  Weight  and  Pressures. — Consider  a  small 
filament  ajd,  which  comes  in  9  seconds  to  CjCj.  ■  The  work  done  by 
gravity  during  that  movement  is  the  same  as  if  the  portion  a^Cj  wero 
carried  to  OjC,.  Let  dQ9  be  the  volume  of  OjCj  or  a^„  and  y,,,  y,  the 
depths  of  Oj,  a,  from'the  surface  of  the  stream.  Then  the  volume 
rfQ9  or  GrfQfl  pounds  falls  through  a  vertical  height  «+yi-yoi  and 
the  work  done  by  gravity  is 

GdQe(s-Fyi-yo)- 
Putting/),  for  atmospheric  pressure,  the  whole  pressureper  unit  of 
area  at  Oj  is  Gyp-k-pa,  and  that  at  o.  is  -  (fiy^+p,).    The  work  of 
these  pressures  is 

-G(yo-yi)<fQe. 
Adding  this  to  the  work  of  gravity,  the  whole  work  is  GzdQfl ;  or, 
for  the  whole  cross  section, 

CkQ9 (2). 

Work  expended  in  Overcoming  tlie  Friclum  of  the  Stream  Bed. — 
Let  A'B',  A,"B"  be  two  cross  sections  at  distances  s  and  s+dt  from 
A(,B,.  Between  these  sections  the  velocity  may  bo  treated  as 
uniform,  because  by  hypothesis  the  changes  of  velocity  from  section 
to  section  are  gradual.  Hence,  to  this  short  length  of  stream  the 
equation  for  uniform  motion  is  applicable.  But  in  that  case  the 
work  in  overcoming  the  friction  of  the  stream  bed  between  AT8'  and 
A"B"  is 

GQ.f  J  ^, 

X>  fl  ire  the  mean  velocity,  wetted  perimeter,  and  section 
Hence  the  whole  work  lost  in  friction  from  A^Bg  to  A,B, 


where  u, 
at  A'B'. 
will  be 


''''/' ^i'^'"' 


(3). 


Equatiig  tho  work  given  in  (2)  and  (3)  to  the  change  of  kineti* 
energy  given  in  (1), 

2?      V.      2;;  n 

1    Bonulnesq  bu  sboMn  tbat  Ibis  mode  of  detcnolniDg  ibe  cocrectiTi  fftctoTk 
ia  not  aatiaf  actoi7. 


bOO 

106.  FuiutamcKtal  Differential  Eq^tion  of  Steady  »'<"*;?  y"!''":'; 

-Suppose  the  eqiwtion  just  found  to  be  applied  to  an  ludefinitdy 

short  fength  ds  o(  the  stream,  limited  by  the  end  sections  aft,  a,6,, 

taken  for  simfAicity  normal  to  the  stream  bed  (fig.  121).     for  that 
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Fig.  121. 

short  length  of  stream  the  faH  of  surface  level,  or  difference  of  level  of 
a  and  a^,  may  bo  written  dz.   Also,  if  we  write  u  for  u^,  and  u  +  du  for 

u„ the  term"'"""'"  becomes  —  .    Hence  the  eouation  applicable 

"  ig  g  . 

to  on  indefinitelv  short  length  of  the  stream  is 

'^'-'f-^Mg'^ '''■ 

From  this  equation  some  general  conclusions  may  bo  ai-rived  at  as 
to  the  form  of  the  longitudinal  section  of  the  stream,  but,  as  the 
investigation  is  somewhat  complicated,  it  is  convenient  to  simplify 
it  by  restricting  the  conditions  of  the  problem. 

Modification  of  the  Formula  for  the  Restricted  Case  of  a  Stream 
flowing  in  a  Prisnmti-e  Stream  Bed  of  Constant  Slope.— Ltt  i  be 
the  constant  slope  of  the  bed.  Draw  ad  parallel  to  the  bed,  and  ac 
horizontal  Then  dz  is  sensibly  equal  to  a'c.  The  depths  of  the 
stream,  A  and  A  +  dh,  are  sensibly  equal  to  ab  and  a'b',  and  therefore 
dh  =  a'd.  Also  ed  is  the  fall  of  the  bed  in  the  distance  ds,  and  is 
equal  to  ids.     Henco 

d:=a'd=ed-a'c-=ids-dh  .....    r     (2). 

Since  the  motioi"  is  steady —  , 

Q-nij-constitnt 
Differentiating, 

ntlu  +  udn  =  0 ; 
vda  > 

Let  X  be  the  width  of  the  stream,  then  dn=xdh  very  nearly. 
Inserting  this  value, 

rf,j=_?!frf7t (3).' 


Putting  the  values  of  du  and  d:  found  in  (2)  and  (3)  in  equation  (1), 


ids  -  dh  = 

dh 

ds° 


gii 


f'^+-^f-ir*- 


Q='23 


X 


(4). 


Further  Restriction  to  the  Case  of  a  Strcain  of  Rectangular  Section 
and  of  Indefinite  IFidth. — The  equation  miglit  be  discussed  in  the 
form  just  given,  but  it  liecomcs  a  little  simpler  if  restricted  in  the 
way  just  stated.     For,  if  the  sti-eam  is  rectangular,  x7i  — fl,  and  if  x 

is  large  compared  with  h,  —  =  '— =  /i  nearly.     Then  equatiou  (4) 

becomes 


dh 


1 


^•Igih 


(5). 


gh 


This  tangent  %^  will  bo  positive,  if  the 
ds 


eurface  of  the  stream  is  parallel  to  the  bed,  as  in  cases  of  uniToni 
mstion,     Uut  from  equation  (4) 


106.  Ocncral  Indications  as  to  the  Foi~m  of  Water  Surface  fur- 
tiislud  bij  Equation  (5V — Let  AjA,  (fig.  122)  be  the  water  surface, 
BjB,  the  bed  in  a  longitudinal  section  of  the  strecni,  and  «6any  sec- 
tion at  a  distance  s  from  B,,,  the  depth  ab  being  h.    Suppose  B|,B,, 

BjAj  taken  as  rectangular  coordinate  axes,  then  -r-  is  the  trigono- 
metric tangent  of  the  angle  which  the  surface  of  the  stream  at  a 
makes  with  the  axis  BoB,. 
stream  is  increasing  in  depth  in  the  direction  BjB, ;  negative,  if  the 
stream  is  dimiuisliiug  in  depth  from  B„  towards  Bj.     If  -^j- "  0,  the 


-^=,0.  If    »-of-2^- 


^2g'  X 


0. 


0; 


which  is  the  well-known  general  equation  for  uniform  motion,  based 
on  the  same  assumptions  as  the  equation  for  varied  steady  motion 
now  being  considered.  The  case  of  uniform  motion  is  therefore  a 
limiting  case  between  two  different  kinds  of  varied  motion. 


Fig.  122. 

Consider  the  possible  changes  of  value  of  the  fraction 

u^ 
I-; 


gh  , 


As  h  tends  towards  the  limit  0,  and  consequently  «  is  large,  tho 
numerator  tends  to  the  limit  -  oo.  On  the  other  hand  if  A  =  oo,  in 
which  case  u  is  small,  the  numerator  becomes  equal  to  1.  For  a 
value  H  of  A  given  by  tho  equation 

^-^2-^  =  °' 


H  =  f 


•2gi 


wo  fall  upon  the  case  of  uniform  motion.     The  results  just  stated 
may  be  tabulated  thus  ; — 

For  A=  0    H      >H    oo 

tho  numerator  has  tho  value         -co     0      >0      1 . 

Next  consider  the  denominator.  If  A  becomes  very  small,  in  which 
case  u  must  be  very  large,  the  denominator  tends  to  the  limit  -  oo , 
As  A   becomes   very  large  and  u   consequently  very   small,   the 

denominator  tends  to  the  limit  1.     For  h  =  —  ,  or  u  =  \^h,tho 

g 
denominator  becomes  zero.     Hence,  tabulating  these  results  as  bo- 
fhre  ; — 

For        A  =  0    i^     >!^     oo 
g  g 

tho  denominator  becomes         -  oo     0      >0      1 . 

107.  Cascl. — Suppose  7(>—  ,  and  also  A>H,  or.the  depth  greater 


In  this  case  -^  is 
ds 


than  that  corresponding  to  uniform  motion. 

positive,  and  the  stream  increases  in  depth  in  the  direction  of  flow. 
In  fig.  123  let  BoB,  bo  the  bed,  CoC,  a  line  parallel  to  the  bed  and 

*aa|-0 


Fig.  123. 
at  a  height  above  it  equal  to  H.     By  hypothesis,  the  surface  AjA,  of 
the  stream  is  above  CjC,,  and  it  has  just  been  shown  that  the  depth 
of  the  stream  increases  from  Bj  towards  B,.     But  going  up  stream 

A  approaches  more  and  more  nearly  the  value  II,  and  thcrefoi'e  — 
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ipproachcs  the  limit  0,  or  the  surface  of  the  stream  is  asymptotic 
to  C,Ci.     Going  down  stream  h  increases  and  u  diminisiies    tlie 


namerator  ann  aenominator  of  the  fraction 


l-f- 


.2J.A 


-  boia  [end 

Oh.  ^h 

towards  the  limit  1,  and  t-  to  the  limit  i.     That  is,  the  surface  of 

the  stream  tends  to  become  asymptotic  to  a  horizontal  line  DoD,. 

The  form  of  water  surface  here  discussed  is  produced  when  tlie 
flow  of  a  stream  originally  uniform  is  altered  by  the  construction  of 
«  weir.  The  raising  of  the  water  surface  above  tho  level  Cfi-  is 
termed  the  backwater  due  to  tho  weir. 

108.  Case  Z — Suppose  A>— ,  and  also  A<H.  Then  -r-  is  nega- 
tive, and  the  stream  is  diminishing  in  depth  in  tho  direction  of  flow. 
In  fig.  124  let 
BoB,  be  the 
stream  bed  as  be- 
fore ;  CqC,  a  lino 
drawn  parallel  to 
BgB,  at  a  height 
kbove  it  equal 
to  H.  By  hypo- 
thesis the  surface 
AjA,of  the  stream 
is  below  C„C,, 
and  the  depth  has 
just  been  shown  to  diminish  from  Bj  towards  Bj.    Going  np  stream  h 

approaches  the  limit  H,  and  —  tends  to  tho  limit  zero.     That  is,  up 

stream    A^Ai  is    asymptotic  to    CoC,.     Going   down    stream  h 

tt'    .    .   . 
diminishes  and  u  increases ;  the  inequality  A> — diminishes;  the 

„a  9 

l-(-—r- 

denominator  of  the  fraction ?^  tends  to  the  limit  zero,  and 

dh  ? 

eonsequently  -r-  tends  to  » .    That  is,  down  stream  AgAj  tenas  to  a 

direction  perpendicular  to  the  bed.  Before,  however,  this  limit  was 
reached  tlie  assumptions  on  which  tho  general  equation  is  based 
woulil  cease  to  bo  even  approximately  true,  and  the  equation  would 
cease  to  bo  applicable.  '1  ho  filaments  would  have  a  relative  motion, 
which  woulu  make  the  influence  of  internal  friction  in  tho  fluid 
too  important  to  be  neglected.  A  stream  surface  of  this  form  may 
b«  produced  if  there  is  an  abrupt  fall  in  the  bed  of  the  stream  (lig. 
125). 


Fig.  121. 


Fig.  125. 
On  the  Ganges  canal,  as  originally  constructed,  there  were  abrupt 
falls  precisely  of  this  kind,  and  it  appears  that  the  lowering  of  tho 
water  surface  and  increase  of  velocity  which  such  falls  occasion,  for 
t  distance  of  some.miles  up  stream,  was  not  foreseen.  The  result 
was  that,  the  velocity  above  the  falls  being  greater  than  was 
Intended,  tho  bed  was  scoured  and  considerable  damage  was  done  to 
the  works.  "When  tho  canal  was  first  opened  the  water  was 
allowed  to  pass  freely  over  the  crests  of  the  overfalls,  wliich  were  laid 
on  the  level  of  tho  bed  of  the  earthen  channel ;  erosion  of  bed  ana 
(ides  for  some  miles  up  rapidly  followed,  and  it  soon  became  apparent 
that  raeaus  must  be  adopted  for  raising  tho  surface  of  the  stream  at 
those  points  (that  is,  the  crests  of  tho  falls).  Planks  were  accord- 
ingly fixed  in  the  grooves  above  the  bridge  arches,  or  temporary 
weirs  were  formed  over  which  tho  water  was  allowed  to  fall  ;  in  some 
cases  the  surface  of  tho  water  was  thus  raised  above  its  normal 
height,  causing  a  backwater  in  the  channel  above  "-  (Crofton's 
Report  on  the  Ganges  Canal,  p.  14).  Fig.  126  represents  in  an 
exaggerated  form  v,!i.-it  probably  occurred,Vthe_dia<train-l^aiKl 
intsodad  tonpr&icnt  som*  miles'  length  of  the  canal  bed  above  the 
fclL  A-A  parallel  to  the  canal  bed  is  the  level  corresponding  to 
nniform  motion  with  the  intended  velocity  of  the  canal.  In  con- 
«equence  of  the  presence  of  the  ogee  fall,  however,  the  water  surface 
would  take  some  such  form  as  BB,  corresponding  to  Case  2  above, 
tad  the  velocity  would  be  greater  than  the  intended  velocity,  nearly 
tn  the  inverse  ratio  of  the  actual  to  the  intended  depth.  By  con- 
Mncting  a  weir  on  the  crest  of  the  fall,  as  shown  by  dotted  lines,  a 


new  water  surface  CC  corresponding  to  Case  1  would  to  prodnccil. 
and  by  suitably  choosing  the  hcijjht  of  the  weir  this  might  be  made 
to  agree  af  proximately  with  the  mtended  level  AA 


Fig.  126. 
109.  Case  3. — Suppose  a  stream  flowing  uniformly  with  a  depth 
H<— .     For  a  stream  in  nniform  motion  f-r— — nii.orif  tho  stream 


is  of  indefinitely  great  width,  so  that  m 

Consequently  tho  condition  stated  above  involTea  that 


H,  then  f—  -  »H,  and 


H-f^ 


%<7  ■'>'*''*'>■ 


If  such  a  stream  in  interfered  with  by  the  construction  of  a  weif 
wliich  raises  its  level,  so  that  its  depth  at  the  weir  becomes  Aj  >-  , 
then  for  a  portion  of  the  stream  the  depth  h  will  satisfy  tho  con- 
ditions A< —  and  A>H,  which-arc  not  the  same  as  those  assumed 

9 
in  the  two  previous  cases.     At  some  point  of  the  stream  above  tho 

weir  the  depth  h  becomes  equal  to  — ,  and  at  that  point  —  becomes 

g  "■         ds 

infinite,  or  tho  surfacp  of  the  stream  is  normal  to  tho  bed.  It  is  ob- 
vious that  at  that  point  the  influence  of  internal  friction  will  bo  too 
great  to  be  neglected,  and  the  general  equation  will  ccoso  to  repre- 
sent the  true  conditions  of  the  motion  of  the  water.  It  is  known 
that,  in  cases  such  as  this,  there  occurs  an  abrupt  rise  of  the  fres 
surface  of  the  stream,  or  a  standing  wave  is  formed,  the  conditions 
of  motion  in  which  will  bo  examined  presently. 

It  appears  that  the  condition  necessary  to  give  rise  to  a  standing 

wave  is  that  i^~^.     Ifow  f  depends  for  different  channels  on  th« 

roughness  of  the  channel  and  its  hydraulic  mean  depth.  M.  Bazin 
has  calculated  the  values  of  f  for  channels  of  difl'ereut  degrees  of 
roughness  and  difl"erent  depths  given  in  the  following  table,  and  the 
corresponding  minimum  values  of  i  for  which  the  exceptional  casa 
of  tho  production  of  a  standing  wave  may  occur. 


Natora  ot  Bed  of  Stream. 

Slope  below 
vhicb  n  Stand- 
ing Wave  is 
Imno^slMe  In 
feet  per  foot. 

Standing  Ware  Formed.    1 

Slope  In  fct:t 
per  foot 

Least  Depth 
In  feet. 

Very  smpoth  cemented  j 
surface ! 

Ashlar  or  brickwork 

0-00147 
0-00186 
0  00235 
0-002/5 

0-002 
0-003 
0-004 
0  003 
0  004 
0-006 
0-004 
0-006 
0010 
0-006 
OOIO 
0-015 

0-262 
■098 
•0G5 
•394 
•197 
•098 

1-181 
-525 
-262 

8-478 

1-542 
•919 

Earth  

.Sl'ANDlMi   WaVK-S. 

110.  The  formation  of  a  standing  wave  wis?  first  observed  b« 
Bidone.  Into  a  small  rectangular  masonry  channel,  having  a  sloiw 
of  0  023  feet  per  foot,  he  admitted  water  till  it  flowed  uniformly 
with  a  depth  of  0  2  feet.  Ho  then  placed  a  plank  across  the  streaiii 
which  raised  the  level  just  above  the  obstruction  to  0  95  feet.  Ha 
found  that  the  stream  almve  the  obstruction  was  sensibly  unaffectej 
up  to  a  point  15  feet  from  it.  At  that  point  the  depth  suddenly 
increased  from  0-2  feet  to  056  feet     The  velocity  of  the  stream  iu 
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e  psrt  unaffected  by  the  obstruction  was  6 '54  feet  per  eecond. 
^bove  the  point  where  the  abrupt  change  of  depth  occurred  «'■•— 
5-54'-307,  andoA-32'2x0-2-6-44;  hence  u' was >i?A.    Justbe- 

low  the  abrupt  chaago  of  doptU«-6'64  x  _Jl^_l-97  ;  i('-3-88; 

and  jA  =  32'2x0'56-18-03  ;  hence  at  this  point  7i'<^?A.  Between 
these  two  points,  therefore,  u  —  gh;  and  the  condition  for  the  pro- 
duction of  a  standing  wave  occurred. 

The   change  of  level  at  a  standing  wave  may  be   found   thus. 
.<et  fig.  127  represent  the   longitudinal   section   of  a  stream  and 


Fig.  127. 

ab,  cd  cross  sections  normal  to  the  led,  which  for  the  short  distance 
considered  may  bo  assumed  horizontal.  Suppose  the  mass  of  water 
abed  to  come  to  a'b'c'd'  in  a  short  time  i ;  and  let  w,,,  u^  be  the  veloci- 
ties at  ab  and  cd,  Oo,0j  the  areas  of  the  cross  sections.  The  force 
causing  change  of  momentum  ia  the  mass  abed  estimated  horizon- 
tally is  simply  the  difference  of  the  pressures  on  ab  and  eil.  Putting 
Aj,  A,  for  the  depths  of  the  centres  of  gravity  of  db  and  ed  measured 
down  from  the  freo  water  surface,  the  force  is  G(A„n(,  -  AjO,)  pounds, 
and  the  impulse  in  t  seconds  is  G  (/ijfJj  -  AifJj)  <  eecond  pounds. 
The  horizontal  ch'  nge  of  momentum  is  the  difference  of  the  momenta 
of  cdc'd'  and  aba'b' ;  that  is, 

9 
illenco,  equating  impulse  and  change  of  momentum, 

AA-^n.-"'"'°""°"-' {i>. 

9 
For  simplicity  let  the  section  be  rectangular,  of  breadth  B  and 

ijepths  H,  and  H,,  at  the  two  cross  sections  considered ;  then  Aj  —  -  Hj, 
and  A,-> — H,.     Hence 

H„'-H,»  =  -|(H,«.«-K„«o«). 


Bat,  since  OjMj^OjJJj,  we  hove 


«i' 


H9 
a 0_ 


ft  i     IT  a,^^"o'/'^o'     H  \ 


(2). 


Fhis  equation  is  satisfied  if  Ho  =  H,,  which  corresponds  to  the  case 
of  uniform  motion.     Dividing  by  H,  -  H,,  the  equation  becomes 

(3); 


H,  =  VJ?^H<,  +  |H.=  j--l-H„.    ,.    .     (4). 

In  Bidone's  experiment  «,— 5'54,  and  H  -0-2.     Hence  Hj-0'52, 
(fhicb  agrees  very  well  with  the  observed  height. 


Fig.  128. 
111.  A  standing  wave  is  fronuently  produced  at  the  foot  of 
a  weir.  Thus  in  the  ogee  falls  originally  constructed  on  the 
Ganges  canal  a  standing  wave  was  observed  as  shown  in  fig.  128. 
The  water  falling  over  the  weir  crest  A  acquired  a  very  high  velo- 
city on  the  steep  slope  AB,  and  the  section  of  the  stream  at  B 
became  very  raall.  It  easily  happened,  therefore,  that  at  B  the 
depth  A  <  —  c     tn  flowing  along  the  rough  apron  of  the  weir  the 


velocity  u  diminished  and  the  depth  h  increased.  At  a  point  C,' 
where  A  became  equal  to  —  ,  the  conditions  for  producing  the  stand 

ing  wave  occurred.  Beyond  C  the  free  surface  abruptly  rose  to  the 
level  corresponding  to  unifonn  motion  with  tho  assigned  slope  of 
the  lower  reach  of  the  canal. 

A  standing  wave  is  sometimes  formed  on  the  down  stream 
side  of  bridges  the  piers  of  which  obstruct  the  flow  of  the  water. 
Some  interesting 
cases  of  this  kind 
are  described  in 
a  paper  on  the 
"Floods  in  th. 
Nerbudda  Valley  " 
in  the  Proe.  Inst, 
of  Civil  Engineers, 
vol.  xxvii.  p.  222, 
by  Mr  A.  C.  How- 
den.  Fig.  129  is 
compiled  from  the 
data  given  in  that 
paper.  It  repre- 
sents the  section 
of  the  stream  at 
pier  8  of  the  Towah 
Viaduct,  during  the 
flood  of  1865.     The 

ground  level  is  not  isyM//li'///////M//////'/'»^^^^ 
exactly    given    by  _.     -go 

Mr    Howden,    but  "^^^  ''''''■ 

has  been  inferred  from  data  giv«n  on  another  drawing.  The 
velocity  of  the  stream  was  not  observed,  but  the  author  states 
it  was  probably  the  same  as  at  the  Gunjal  river  during  a  similar 
flood,  that  is  16 '68  feet  per  second.  Now,  taking  the  depth' 
on  the  down  stream  face  of  the  pier  at  26  feet,  the  velocity 
necessary  for  the  production  of  a  standing  wave  would  be 
«  —  v'jrA-v'(32'2x26)-29  feet  per  second  nearly.  Butthe  velo-' 
city  at  this  point  was  probably  from  Mr  Howden's  statements 
16-58  X  J5  —  25'5  feet,  an  agreement  as  close  as  the  approximate 
character  of  the  data  would  lead  us  to  expect. 

XI.  ON  STREAMS  AND  RIVERS. 

112.  Catehment  Basin. — A  stream  or  river  is  the  channel  for  the 
discharge  of  the  available  rainfall  of  a  district,  termed  its  catchment 
basin.  The  catchment  basin  is  surrounded  by  a  ridge  or  watershed 
line,  continuous  except  at  the  point  where  the  river  finds  an 
outlet.  The  area  of  the  catchment  basin  may  be  determined  from 
a  suitable  contoured  map  on  a  scale  of  at  least  1  in  100,000.  Of 
the  whole  rainfall  on  the  catchment  basin,  a  part  only  finds  its  way  to 
the  stream.  Part  is  directly  re-evaporated,  part  is  absorbed  by  vege- 
tation, part  may  escape  by  percolation  into  neighbouring  districts. 
The  following  table  gives  the  relation  of  the  average  stream  dis- 
charge to  the  average  rainfall  on  the  catchment  basin  (Tiefenbacher). 


Ratio  of  average 

Discharge  to 
average  RaiafalL 

Loss  by  Evapora- 
tion, *c.,  Id  per 
cent,  of  total 
Rainfall. 

Cultivated   land  and  spring- 
forming  declivities 

Wooded  hilly  slopes 

•3  to  -33 

•35  to  -45 
•65  to  -60 

67  to  70 

55  to  65 
40  to  45 

Naked  unfissiired  mountains  ... 

113.  Flood  Discharge. — The  flood  discharge  can  generally  only  be 
determined  by  examining  the  greatest  height  to  which  floods  have 
been  known  to  rise.  To  produce  a  flood  the  rainfall  must  be  heavy 
and  widely  distributed,  and  to  produce  a  flood  of  exceptional  height 
the  duration  of  the  rainfall  must  be  so  great  that  the  flood  waters 
of  the  most  distant  alBuents  reach  the  point  considered,  simultane- 
ously with  those  from  nearer  points.  The  larger  the  catchment 
basin  the  less  probable  ia  it  that  all  the  conditions  tending  to  pro- 
duce a  maximum  discharge  should  simultaneously  occur.  Further, 
lakes  and  the  river  bod  itself  act  as  storage  reservoirs  during  the  rise 
of  water  level  and  diminish  the  rale  of  discharge,  or  serve  as  flood 
moderators.  The  influence  of  these  is  often  important,  because  very 
heavy  rain  storms  ore  in  most  countries  of  comparatively  short 
duration.  Ticfenbacher  gives  the  following  estimate  of  the  flood 
discharge  of  streams  in  Europe: — 

Flood  dischargo  of  Streams 
per  Second  per  Square  Mile 
of  Catctimcut  Baaln. 

In  fiat  country 87  to  125  cub.  ft 

In  hilly  districts 17-5  to  22-5       „ 

In  moderately  mountainous  districts 36-2  to  450       „ 

In  verj  mountainous  districts  60 '0  to  75  0       „ 
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It  has  been  attempted  to  express  the  decrease  of  the  rate  of  flood 
(discharge  with  the  increase  of  extent  of  the  catchment  basin  by 
empirical  formula;.  Thus  Colonel  O'Connell  proposes  tli«  formula 
y  —  ilsjr,  where  Mis  a  constant  called  the  moaulus  of  the  river,  the 
value  of  which  depends  on  the  amount  of  rainfall,  the  physical  char- 
acters of  the  basin,  and  the  extent  to  which  the  floodi  are  moderated 
by  storage  of  the  water.  If  M  is  snjall  for  any  given  river,  it  shows 
that  the  rainfall  is  small,  or  that  the  permeability  or  slope  of  the  sides 
of  the  valley  is  such  that  the  water  does  not  drain  rapidly  to  the  river, 
or  that  lakes  and  river  bed  moderate  the  rise  of  the  floods.  If 
values  of  M  aro  known  for  a  number  of  rivers,  they  may  bo  used  in 
infening  the  probable  discharge  of  other  similar  rivers.  For  British 
rivers  M  varies  from  0  43  for  a  small  stream  draining  meadow  land  to 
37  for  thoTyne.  Generally  it  is  about  15  or  20.  For  large  European 
rivers  M  varies  from  16  for  the  Seine  to  67 '5  .''or  the  Danube.  For 
the  Kile  M  — 11,  a  low  value  which  results  from  the  immense  length 
of  the  Nile  throughout  which  it  receives  no  afBuent,  and  probably 
also  from  the  inlluence  of  lakes.  For  different  tributaries  of  the 
Mississippi  M  varies  from  13  to  56.  For  various  Indian  rivers  it 
varies  from  40  to  303,  this  variation  being  due  to  the  great 
variations  of  rainfall,  slope,  and  character  of  Indian  rivers. 

In  some  of  the  tank  projects  in  India,  the  flood  discharge  has 
been  calculated  from  the  formula  D  — C  >Jn',  where  D  is  the  dis- 
charge in  cubic  yards  per  hour  from  n  square  miles  of  basin.  The 
constant  C  was  taken -(1,5?C  in  the  designs  for  the  Ekrooka  tank, 
—  75,000  on  Ganges  and  Godavery  works,  and -10,000  on  Madras 
works. 

114.  Action  of  a  Stream  on  its  Bed.  —  1/  the  velocity  of  a  stream 
exceeds  a  certain  limit,  depending  on  its  size,  and  on  the  size,  heavi- 
ness, form,  and  coherence  of  the  materialof  which  its  bed  is  composed, 
it  scours  its  bed  and  carries  forward  the  materials.  The  quantity 
of  material  which  a  given 
stream  can  carry  iu  suspension 
depends  on  the  size  anddensity 
of  the  particles  in  suspension, 
and  is  greater  as  the  velocity  of 
the  stream  is  greater.  If  in 
one  part  of  its  course  the  velo- 
city of  a  stream  is  great  enough 


a 


Fig.  130. 


to  scour  the  bed  and  the  water  becomes  loaded  with  silt,  and  in 
a  subsequent  part  of  the  river's  course  the  velocity  is  diminished, 
then  part  of  the  transported  material  must  be  deposited.     Probably 

deposit   and   scour  

go  on  simultine- 
ously  over  the  wholo 

river    bed,  but   in  

some  parts  the  rata  ,-'"'        J'       """"  «, 

of  scour  is  in  excess  ,'''  "^-, 

of  the  rate  of  de- 
posit, and  in  other 
parts  the  rate  of  de- 
posit is  in  excess  of 
the  rate  of  scour. 


a^J^ffil^ 


Fig.  131. 
Deep  streams  appear  to  have  the  greatest  scour- 
ing power  at  any  given  velocity.  It  is  possible  that  the  difference 
is  strictly  a  difference  of  transporting,  not  of  scouring  action.  Let 
fig.  130  represent  a  section  of  a  stream.  The  material  lifted  at  a 
will  be  difl'used  through  the  mass  of  the  stream  and  deposited  nt 
different  distances  down  stream.  The  average  path  of  a  particle 
lifted  at  a  will  be  some  such  curve  as  ahc,  and  the  average  distance 
of  transport  each  time  a  particle  is  lifted  will  be  represented  by  ac. 
In  a  deeper  stream  such  as  that  in  fig.  131,  the  average  height  to 
which  particles  are  lifted,  and,  since  the  rate  of 
vertical  fall  through  the  water  may  be  assumed 
the  same  as  before,  the  average  distance  aV  of 
transport,  will  be  greater.  Conseqnently,  al- 
though the  scouring  action  may  be  identical  in 
the  two  streartis,  the  velocity  of  transport  of 
material  down  stream  is  greater  as  the  depth  of 
the  stream  is  greater.  The  effect  is  that  the 
deep  stream  excavates  its  bed  more  rapidly  than 
the  shallow  stream. 

115.  Bottom  Velocity  at  trAicA  Scour  commences. — The  following 
bottom  velocities  were  determined  by  Dubuat  to  be  the  maximum 
velocities  consistent  with  stability  of  the  stream  bed  for  different 
materials. 

Darcy  ana  Barin  give,  for  the  relation  of  the  mean  velocity  r„ 
and  bottom  velocity  vt, 

f.-vj  +  lOSTVim- 
But 


and   from    thij   the   following   raluei   of  the   mean   velocity  arf 
obtained  : — 


Bottom  Velodly 
-v»  . 

Mean  Velocii/ 
-r. . 

1.  Soft  earth 

0-26 
0-50 
100 
2  00 
8-40 
4-00 
5  00 
6-00 
10  00 

•33 
•65 
130 
2-62 
44< 
6-25 
656 
7-87 
1312 

2.  Loam 

3.  Sand  

4.  Gravel  

6.  Pebbles 

7.  Chalk,  soft  shale 

8    Rock  in  beds 

9.  Hard  rock  

The  following  table  of  velocities  which  should  not  be  exceeded 
in  channels  is  given  in  the  Ingmieurs  Taschenhueh  of  the  Vereiu 

"Hutte":— 


Surface 
Velocity. 

Mean 

Vclodlx. 

Bottom 
Velocity. 

Slimy  earth  or  brown  clay 

•49 

■98 
1-97 
4  00 
5^00 
7-28 
8  00 
1400 

•36 
•75 
1-51 
315 
4  03 
610 
7-45 
1215 

•26 
•52 
102 
2-30 
3  08 
4-90 
6  00 
10-36 

Clay 

Pebbly  bed  .' 

Boulder  bed  

Conglomerate  of  slaty  fngmcnts 

Hard  rocks  .                  

116.  Jlegime  of  a  Biver  Channel. — A  river  channel  is  said  to  be  in 
a  state  of  regime,  or  stability,  when  it  changes  little  in  draught  oi 
form  in  a  scries  of  years.  In  some  rivers  the  deepest  part  of  the 
channel  changes  its  jwsition  perpetually,  and  is  seldom  found  in  the 
same  place  in  two  successive  years.  The  sinuousness  of  the  river 
also  changes  by  the  erosion  of  the  banks,  so  that  in  time  the  position 
of  the  river  is  completely  altered.  In  other  rivers  the  change  from 
year  to  year  is  very  small,  but  probably  the  regime  is  never  perfectly 
stable  except  where  the  rivers  flow  over  a  rocky  bed. 

If  a  river  had  a  constant  discharge  it  would  gradually  modify  its 
bed  till  a  permanent  regime  was  established.  But  as  the  volume 
discharged  is  constantly  changing,  and  therefore  the  velocity,  silt  is 
deposited  when  the  velocity  decreases,  and  scour  goes  on  when  the 
velocity  increases  in  the  same  place.  When  the  scouring  aud  silt- 
ing are  considerable,  a  perfect  balance  between  the  two  is  rarely 
established,  and  hence  continual  variations  occur  in  the  form  of  the 
river  and  the  direction  of  its  currents.  In  other  cases,  where  the 
action  is  less  violent,  a  tolerable  balance  nir>y  be  established,  and  the 
deepening  of  the  bed  by  scour  at  one  time  is  compensated  by  the 
silting  at  another.  In  that  case  the  general  regime  is  permanent, 
though  alteration  is  constantly  going  on.  This  is  more  likely  to 
happen  if  by  artificial  means  the  erosion  of  the  banks  is  prevented. 
If  a  river  flows  in  soil  incapable  of  resisting  its  tendency  to  scour 
it  is  necessarily  sinuous  (§  103),  for  the  slightest  deflexion  of  the 
current  to  either  side  begins  an  erosion  which  increases  progres- 
sively till  a  considerable  bend  is  formed.  If  such  a  river  i» 
straightened  it  becomes  sinuous  again  unless  its  banks  are  pro- 
tected from  scour. 

117.  Longitudinal  Section  of  Biver  Bed. — The  declivity  of  rivers 
decreases  from  source  to  mouth.     In  their  higher  parts  rapid  and 


•^""■-''-\/2^  '• 
V. -n^(l- 10-87  V'^), 


Taking  a  mean  value  for  (,  we  get 

r.-r312r.. 


torrential,  flowing  over  beds  of  gravel  or  boulders,  they  enlarge  in 
volume  by  receiving  affluent  streams,  their  elope  diminishes,  theii 
bed  consists  of  smaller  materials,  and  finally  they  reach  the  sea. 
Fig.  132  shows  the  length  in  miles,  and  the  surface  fall  in  feet  pel 
mile,  of  the  Tyne  and  its  tributaries. 
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The  decreaMof  the  slope  is  dno  to  two  causes."  (1)  The  action  of 
the  transporting  power  of  the  water,  carrying  the  smallest  debm 
the  greatest  lUstance,  causes  the  bed  to  be  less  stable  near  the  mouth 
than  in  the  higher  parts  of  the  river  ;  and,  as  the  river  adjusts  its 
slope  to  the  stabilitj'  of  the  bed  by  sccuiring  or  increasing  its  sinous- 
ness  when  the  slope  is  too  great,  and  by  silting  or  straightening 
its  course  if  the  slope  is  too  small,  the  decreasing  stability  of  the 
bed  would  coincide  with  a  decreasing  slope.  (2)  The  increase  of 
volume  and  section  of  the  river  leads  to  a  decrease  of  slope  ;  for 
the  larger  the  section  the  less  slope  is  necessary  to  ensure  a  given 
yelocity. 

The  following  investigation,  though  it  relates  to  a  purely  arbitrary 
case,  is  not  without  interest.  Let  it  be  assumed,  to  make  the  con- 
ditions definite — (1)  that  a  river  flows  over  a  bed*  of  uniform 
resistance  to  scour,  and  let  it  be  further  assunjed  that  to  maintain 
stability  the  velocity  of  the  river  in  these  circumstauces  is  constant 
from  source  to  mouth  -•  (2)  suppose  the  sections  of  the  river  at  all 
points  are  similar,  so  that,  6  being  the  breadth  of  the  river  nt  any 
point,  its  hydraulic   ^  D  X 

mean  depth  is  ab 
and  its  section  is 
cb'r  where  a  and  c 
are  constants  appli- 
cable to  all  parts  of 
the  river;  (3)  let  us 
further  assume  that 
the  discharge  in- 
creases uniformly  in  consequence  of  the  supply  from  affluents,  so 
that,  if  Hs  the  length  of  tne  river  from  its  source  to  any  given 
point,  the  discharge  there  will  be  kl,  where  k  is  another  constant 
applicable  to  all  points  in  the  course  of  the  river. 

Let  AB  (fig.  133)  be  the  longitudinal  section  of  the  river,  whose 
source  is  at  A ;  and  take  A  for  the  origin  of  vertical  and  horizontal 
coordinates.  Let  C  be  a  point  whose  ordinates  are  x  and  y,  and  let 
the  river  at  C  have  the  breadth  b,  the  slope  i,  and  the  velocity  v. 

Since  velocity  X  area  of  section  =  discbarge,  vch^=kl,  ord-A/— • 

^  cv 

Hydraulic  meandepth^ai^ai/—  . 


But,  by  the  ordinary  formula  for  the  flow  of  rivers,  mi-= 

tiL         a  ^     kl 


f»» 


u 


But  i  is  the  tangent  of  the  angle  which  the  curve  at  C  makes  Tvith 
the  axis  of  X,  and  is  therefore=-5^.  Also,  as  the  slope  is  small, 
l=AC  =  AD=s;  nearly. 


dx"  a  V  , 


kx' 


ud,  remembering  that  v  is  constant, 


2/  = 


2Ct>» 


V 


01  2/'  =  constant  x  x  ; 

so  that  the  curve  is  a  common  parabola,  of  which  the  axis  is  hori- 
zontal and  the  vertex  at  the  source.  This  may  be  considered  an 
ideal  longitudinal  section,  to  which  actual  rivers  approximate  more 
or  less,  ^ith  exceptions  due  to  the  varying  hardness  of  their  beds, 
and  the  iiTegular  manner  in  which  their  volume  increases. 

118.  Surface  Level  of  iiu'cr.— The  surface  level  of  a  river  is  a 
plane  changing  constantly  in  position  from  changes  in  the  volume 
of  water  discharged,  and  more  slowly  from  changes  in  the  river  bed, 
and  the  circumstances  affecting  the  drainage  into  the  river. 

For  the  purposes  of  the  engineer,  it  is  important  to  determine  (1) 
the  extreme  low  water  level,  (2)  the  extreme  high  water  or  flood 
level,  and  (3)  the  highest  navij'ablc  level. 

(1)  Low  li^atcr  Level  cannot  be  absolutely  known,  because  a  river 
reaches  its  lowest  level  only  at  rare  intervals,  and  because  alterations 
in  the  cultivation  of  the  land,  the  drainage,  the  removal  of  forests, 
the  removal  or  erection  of  obstructions  in  the  river  bed,  &c., 
gradually  alter  the  conditions  of  discharge.  The  lowest  level  of 
which  records  can  be  found  is  taken  as  the  conventional  or  approxi- 
mate low  water  level,  and  allowance  is  made  for  possible  changes. 

(2)  High  Tfater  or  Flood  Level. — The  engineer  assumes  as  the 
highest  flood  level  the  highest  level  of  which  records  can  be  ob- 
tained. In  forming  a  judgment  of  the  data  available,  it  must  be 
remembered  that  tbe  highest  level  at  one  point  of  a  river  is  not 
always  simultaneous  with  the  attainment  of  the  highest  level  at 
other  points,  and  that  the  rise  of  a  river  in  flood  is  very  different 
in  diflerent  parts  of  its  course.  In  temperate  regions,  the  floods  of 
rivers  seldom  rise  more  than  20  feet  above  low  water  level,  but  in 
the  trojiics  the  rise  of  floods  is  greater. 

(3)  Hiijlirst  Naviijnhle  Level. — When  the  river  rises  above  a 
certain  level,  navigation  becomes  dillicult  from  the  increase  of  the 


velocity  of  the  cnrrent,  or  from  submersion  of  the  tow  paths,  or 
from  the  headway  under  bridges  becoming  insuffici'int  Ordinarily 
the  highest  navigable  level  may  be  taken  to  be  that  at  which  \ia 
river  begins  to  overflow  its  banks. 

119.  Kclalive  Value  of  Different  Materials  for  Submerged  Works. — 
That  the  power  of  water  to  remove  and  transport  different  materials 
depends  on  their  density  has  an  important  bearing  on  the  selection 
of  materials  for  submerged  works.  In  many  cases,  as  in  the  aprons 
or  floorings  beneath  bridges,  or  in  front  of  locks  or  falls,  and  in  the 
formation  of  training  walls  and  breakwaters  by  pierres  pfrdu^ 
which  have  to  resist  a  violent  current,  the  materials  of  which  the 
structures  are-composed  should  be  of  such  a  size  and  weight  as  to  bo 
able  individually  to  resist  the  scouring  action  of  the  water.  The 
heaviest  materials  will  therefore  be  the  best ;  and  the  difl'crcnt  valuo 
of  materials  in  this  respect  will  appear  much  more  striking,  if  it  is 
remembered  that  all  materials  lose  part  of  their  weight  in  water. 
A  block  whose  volume  is  V  cubic  feet,  and  whose  density  in  air  is 
w  lb  per  cubic  foot,  weighs  in  air  wY  lb,  but  in  water  or.ly 
(w-62-4)  Vlb. 


Weight  of  a  Cubic  Foot  la  lb. 

In  Air. 

In  Wttlcr. 

Basalt  

Brick 

187  3 
130  0 
1120 
170  0 
1440 
116-144 

124-9 
67-6 
49-6 

107-6 

81-6 

63-6-81-6 

Granite  and  limestone 

Sandstone 

Masonry  

120.  Inundation  Deposits  from  a  River. — When  a  river  carrying 
silt  periodically  overflows  its  banks,  it  deposits  silt  over  the  area 
flooded,  and  gradually  raises  the  surface  of  the  country.  The  silt  is 
depositedin  greatest  abundancewhere  the  water  first  leaves  the  river: 
It  hence  results  that  the  section  of  the  country  assumes  a  peculiar 
form,  the  river  flowin"  in  $  trough  along  the  crest  of  a  ridge,  from 
which  the  land  slopes  dovfnwards  on  both  sides.  The  silt  deposited 
from  the  water  forms  two  wedges,  having  their  thick  ends  towanla 
the  river  (fig.  13-1). 


Fig.  134. 

This  is  strikingly  the  case  with  the  Mississippi,  and  that  river  is 
now  kept  from  flooding  immense  areas  by  artificial  embaukments  o» 
levees.  In  India,  the  term  deltaic  segwent  is  sometimes  applied  to 
that  portion  of  a  river  running  through  deposits  formed  by  inunda- 
tion, and  having  this  characteristic  section.  The  irrigation  of  the 
country  in  this  case  is  very  easy,  a  comparatively  slight  raising  of 
the  river  surface  by  a  weir  or  annicut  gives  a  command  of  level 
which  permits  the  water  to  bo  conveyed  to  any  part  of  the  district. 

121.  Deltas. — The  name  delta  was  originally  given  to  the  A-shapcd 
portion  of  Lower  Egypt,  included  between  seven  bnanchcs  of  the  Nile. 
It  is  now  given  to  the  whole  of  the  alluvial  tracts  rouud  river  mouths 
formed  by  deposition  of  sediment  from  the  river,  where  its  velocity 
is  checked  on  its  entrance  to  the  sc.a.  The  characteristic  feature  of 
these  alluvial  deltas  is  that  the  river  traverses  them,  not  in  a  single 
channel,  but  in  two  or  many  bifurcating  branches.     Each  branch 


Fig.  135. 

has  a  tract  of  the  delta  underjts  influence,  and  gradually  raises  thu 
surface  of  that  tract,  and  extends  it  seaward.  'As  the  delta  extends 
itself  seaward,  the  conditions  of  discharge  through  the  dilferent 
branches  change.  The  water  finds  the  passage  through  one  of  the 
branches  less  obstructed  than  through  the  others  ;  the  velocity  and 
scouring  action  in  that  branch  are  increased  :  in  the  others  tliei 
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diminish.  TIic  oiio  channel  RraJnilly  absorbs  the  whole  of  tho 
water  supply,  while  tho  other  branches  silt  up.  Uut  as  Uic  mouth 
of  tliO  ntw  main  chauiicl  extcmls  scawarU  tho  rcsislanco  increases 
b&lii  from  the  greater  length  of  tho  channel  and  the  formation  of 
uho.ih  at  its  mouth,  and  tho  rivr  tends  to  form  new  bifurrations 
AC  or  AD  (fig.  135),  and  ono  ol  these  may  in  time  become  the  main 
channel  of  the  river. 

122.  Field  OjKraXions  preliminary  U>  a  Studij  of  Kiccr  hiiprovc- 
nien«.— There  aic  required   (IJ  a  plan  of  tlie   river,  on  which  tho 

{losiiions  of  lines  of  levelling  and  cross  sections  aro  marked  ;  (2)  a 
onf'itiidinal  section  and  numerous  cross  sections  of  tho  river  ;  (3)  a 
scries  of  gaugings  of  the  discharge  at  diUcrent  points  and  in  different 
conditions  of  the  river. 

LonjUudinal  Sixlion.— This  requires  to  bo  carried  out\/itli  great 
accuracy.  A  line  of  stakes  is  planted,  folloNoing  fho  sinuosities  of 
the  river  and  chained  and  levelled.  The  cross  sectious  arc  referred  to 
the  lino  of  stakes,  both  as  to  position  and  direction.  To  deterniino 
the  sloiw  of  tho  water  surface  great  care  is  necessary. 

123.  Cross  Sections. — A  stake  is  planted  flush  with  tho  water,  and 
itti  level  relatively  to  some  point  on  the  line  of  levels  is  determined. 
Then  tho  depth  of  the  water  is  determined  at  a  scries  of  points  (if 
[wssible  at  uniform  distances)  in  a  lino  starting  from  tho  stake  and 
perpendicular  to  the  thread  of  the  stream.  To  obtain  these,  a  wire 
may  be  stretclied  across  with  equal  distances  nmrkcd  on  it  by  hang- 
ing tags.  Tho  depth  at  each  of  thcso  tags  may  bo  obtained  by  a 
ligiit  woollen  stalf,  with  a  disk-shaped  shoo  4  to  C  inches  in  diameter. 
If  the  depth  is  great,  soundings  may  Iks  taken  by  a  chain  and  weight. 
To  ensure  the  wire  being  |ierpendicnlar  to  tho  thread  of  tho  stream, 
it  is  desirable  to  stretcli  two  other  wii-es  similarly  graduated,  one 
abovo  and  tho  other  below,  at  a  distance  of  20  to  40  yards.  A 
number  of  floats  being  then  thrown  in,  it  is  observed  whether  they 
pass  the  same  graduation  on  e.ach  wire. 

For  large  ami  rapid  rivet's  the  cross  section  is  obtained  by  sound- 
ing in  tlio  following  way.  Let  AC  (fig.  136)  bo  tho  lino  on  which 
soundings  .aro  rcqnired.  A  base  line  AB  is  measured  out  at  right 
angles  to  AC,  and  ranging  staves  are  sot  up  at  AH  and  at  D  in  lino 
with  AC.  A  boat  is  allowed  to  drop  down  stream,  and,  at  tho  moment 
it  comes  in  line  with  AD,  tho 
lead  is  dropped  and  an  ob- 

serverin  tho  boat  takes,  with  %. 5— 

n   box    sextant,    tho    angle  i 

AEB     subtended    by    AH.  j 

Tho  sounding  line  may  havo  i 

a   weight  of  14  lb  of  lead,  j 

and,  if  the  boat  drops  down  | 

stream  Uowly,  it  may  hang  j 

near  the  bottom,  so  that  tho  i 

observation  is  made  instant-  i 

ly.    In  extensive  surveys  of  ! 

tho     Mississippi     observers  I 

with   theodolites   were   sta-  I   , 

tionedatAand  13.  Thcthco-  'i 

dolito  at  A  w;is  directed  to-  4 

wards  C,  that  at  B  was  kept  B 

on  the  boat.   When  the  boat 
came  bn  tho  lino    AC,   tho 


P 

— o 
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observer  at  A  signalled,  tho  .sounding  line  was  dropped,  and  tho  ob- 
server at  B  read  olf  the  angle'ABK.  By  repeating  observations  a 
number  of  soundings  are  obtained,  which  can  be  plotted  in  their 
proper  position,  ami  the  form  of  the  river  bed  drawn  by  connectiug 
tho  extremities  of  the  lines.  From  tho  section  can  bo  measured 
the  sectional  area  of  the  stream  (i  and  its  wetted  perimeter  x  !  "'"1 
from  these  tho  hydraulic  mean  depth  m  can  bo  calculated. 

124.  ifcasurcmnU  of  t/te  Disdiargc  of  /livers. — Tho  area  of  cross 
section  multiplied  by  tho  mean  velocity  givcS'tho  discharge  of  tho 
stream.  The  height  of  tho  river  with  reference  to  some  fixed  mark 
should  be  noted  whenever  tho  velocity  is  observed,  as  tho  velocity 
and  ai-ca  of  cross  section  aro  diflerent  in  diflercnt  states  of  the  river. 
To  determine  tho  mean  velocity  various  methods  may  bo  adopted  ; 
and,  since  no  method  is  free  from  liability  to  error,  cither  from  tho 
dii'iiculty  of  the  obscr\'ations  or  from  uncertflinty  as  to  tho  ratio  of 
the  mean  velocity  to  tho  velocity  observed,  it  is  dcsirablo  that  more 
than  one  luethoJ  should  bo  used. 

Instruments  for  Meariiriko  the  Velocity  of  Water. 

125.  Sur/rux  Floats  aro  convenient  for  determining  tho  surface 
velocities  of  a  stream,  though  their  use  is  diflicult  near  tho  bunks. 
Tho  floats  may  bo  small  balls  of  wood,  of  wax,  or  of  hollow  metal,  so 
loaded  as  to  float  neatly  flush  with  the  water  surface.  To  render 
them  visible  they  may  have  a  vertical  piintcd  stem.  In  experi- 
ments on  tho  Seine,  cork  balls  IJ  incites  diameter  weit!  uscil,  Ic'^'-d 
to  float  flush  with  tho  water,  and  provided  \vith  a  stem.  In  Captain 
Cunnitigham'sol)servatiotts  at  Roorkec,  tho  Hoots  were  thin  riroiil.ir 
dtsksof  I'nglish  deal,  3  imhcs  diantclcr  ati<l  \  inch  thick.  For 
observations  near  tho  banks,  floats  1  itich  diameter  and  I  inch 
thick  \VTB  us«vi.  To  tvitder  thent  risiblo  a  tuft  of  cotton  woul  was 
used  loosL'ly  tixed  itt  a  hole  at  tho  centre. 

I?-"".)* 


A 

<(>— |! 
1  \ 


*-4' 


Tho  velocity  is  obtiiiiP.I  by  allowing  tho  float  to  bo  carried  down, 
ttttd  noting  the  ttinc  of  p^^ss ix'e  ovi^r  a  nirasurcd  Ieti"th  of  tho  stream. 
If  »  b  tho  velocity  of  any  iliwit,  I  llie  tituo  of  passing  over  a  length 

{,  then  f~7~>     I'o  ntark  out  di:itiuctly  tho  length  of  strcain  OTCi 

which  tho  floats  Jias-s,  two  roi^cs  may  l;o  strclohed  across  the  stream 
at  a  distance  opart,  wlitih  vaties  usually  from  50  to  250  feet, iicconl- 
itig  to  tho  size  and  ttipidily  of  the  tiver.  Itt  tho  Rootkce  ex|>eii- 
mctits  a  Ictigth  of  run  of  50  feet  was  found  best  for  the  cctttrtU  two- 
fifths  of  tho  width,  an.l  25  feet  for  the  lemainder,  except  very  close 
to  the  banks,  where  the  tun  was  made  12J  feet  only.  The  longei 
the  ntn  tho  less  is  the  proiiottiotiato  ertor  of  the  tiino  observations, 
but  on  the  other  hand  the  greater  the  deviation  of  the  floats  from 
a  s'.raight  course  parallel  to  the  axis  of  the  stream.  To  mark  the 
prt'ciso  position  at  which  tho  floats  cross  tho  roj)es,  Capt-iin  Cun- 
ningham used  short  white  ropo  pendants,  hanging  so  as  nearly  to 
touch  the  surface  of  tho  water.  In  this  case  tho  streams  wero  80  to 
180  feet  in  width.  Itt  wider  streams  tho  use  of  ropes  to  mark  the 
letigth  of  run  is  impossible,  and  recourse  must  bo  had  to  box  sex- 
tants or  theodolites  to  mark  the  iiath  of  the  floats. 

Let  AB  (fig.  137)  be  a  measnrcil  base  lino  strictly  parallel  to  the 
thread  of  tho  stream,  and  AA„  BB,  lines  at  right  angles  to  AB 
maiked  out  by  rattgittg  rods  at  A, 
and  1!,.  Suppose  observers  stationed 
at  A  atid  B  with  sextatits  or  theodo- 
lites, atid  let  CD  bo  the  i«th  of  any 
float  dowti  stream.  As  tho  float  ap- 
proaches AA,,  the  obsecver  at  B 
keeps  it  on  tho  cross  wire  of  his  iit- 
struincnt  The  observer  at  A  observes 
tho  instattt  of  tho  float  reaching  tho 
liito  AA„  and  signals  to  B  who  then 
reads  olV  the  angle  ABC.  Similarly, 
as  tho  float  ojiproachcs  BBj,  tho  ob- 
server at  A  keeps  it  in  sight,  and 
when  signalled  to  by  B  reads  tho  angle 
BAD.  The  data  so  obtained  arc  suf- 
ficient  for  plotting  tho  path  of  tho 

float  and  determining  the  distances  ii — Mfl"^"! — l"lHi — "^ 
AC,  BD.  _  B      nil  I      •"  Hill    ^ 

The  timo  taken  by  tho  float  in  pass- 
ing over  the  measured  distance  may 
be  observed  by  a  chronograph,  started 
as  the  float  passes  tho  upper  rope  or  line,  and  stopped  when  it  passes 
the  lower.  In  Captain  Cunningham's  observations  two  chrono- 
meters wero  sometimes  used,  the  time  of  passing  ono  eiid  of  tho  run 
being  noted  on  one,  and  that  of  passing  the  other  end  of  the  run 
being  noted  on  the  other.  ITio  chronometers  were  compared  iD>- 
mcdiately  before  the  observations.  In>other  coses  a  single  chrono- 
meter was  used  placed  midway  of  the  fun.  The  moment  of  the 
floats  passing  tho  ends  of  the  nm  was  signalled  to  a  timekeeper  at 
the  chronometer  by  shouting.  It  was  found  quite  jwssiblo  to  count 
the  chronometer  beats  to  tho  nearest  half  second,  and  in  some  cases 
to  the  nearest  quarter  second. 

126.  iSiift-iiii/occ /"/oa/A— Tho  velocity  at  difl'erent  depths  below 
the  surface  of  a  stream  may  be  obtained  by  sub-surface  floats,  used 
precisely  in  the  same  way  as  surface  floats.  The  most  usual  arrange- 
ment is  to  have  a  large  float,  of  slightly  greater  density  than  water, 
connected  with  a  small  and  very  light  surface  float  The  motion 
of  the  combined  arrangement  is  not  sensibly  diflerent  from  that  of 
tho  largo  float,  and  the  small  surface 
float  enables  an  observer  to  note  the  ' 


Fig.  137. 


path  and  velocity  of  the  sub-surf.ace  trilizr 
float  The  instrument  is,  however, 
not  free  from  objp'-tion.  If  the  large 
submerged  float  is  made  of  very 
nearly  the  same  density  as  water, 
then  it  is  liable  to  be  thrown  up- 
wards by  very  slight  eddies  in  tho 
water,  and  it  docs  not  maintain  its 
Position  at  the  depth  at  which  it  is 
intended  to  float  On  tho  other 
hand,  if  the  Inigc  float  is  made  sen- 
sibly heavier  than  water,  the  indicat- 
ing or  suifaco  float  must  bo  made 
rather  lurgc,  and  then  it  to  some  ex- 
tent influenrrs  the  motion  of  the 
submerged  float  Fig.  138  shows 
one  form  of  sub-surface  float.  It  con- 
sists of  a  couple  of  tin  plates  bent  at  a  right  angle  and  soldered 
to"eO>er  ol  tho  angle.  This  is  connected  with  a  wooden  ball  at  the 
suriace  oy  a  very  inin  wire  orcora.  As  the  tin  alone  makes  a  heavy 
submerged  float,  it  is  better  to  attach  to  tho  tin  float  some  pieces 
of  wood  to  ditiiinish  its  weight  in  water.  Fig.  139  shows  the  form 
of  aubmcrgeil  float  used  by  Captain  Cunningham.  It  consists  of  a 
hollow  metal  ball  connected  to  a  slice  of  cork,  which  serves  as  the 
surface  float 


Fig.  138. 
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127.  TainFloals. — Suppose  two  equal  and  similar  floats  (fig.  140) 
tonnectttl  by  a  wire  Let  one  float  be  a  little  lighter  and  the  other 
%  little  heavier  than  water.  Then  the  velocity  of  the  vomhined 
Boats  will  be  the  mean  of  the  surface  velocity  and  the  velocity  at  the 
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water,  which  ensures  a  constant  coefliciont  of  friction  for  the  rubbing 
parts,  and  prevents  any  mud  or  grit  (indiug  its  way  in.     In  order 


diam.. 


Fig.  139.  Fig.  140. 

depth  at  which  the  heavier  float  swims,  which  is  determined  by  the 
length  of  the  connecting  wire.  Thus  if  r,  is  the  surface  velocity 
and  vd  the  velocity  at  the  depth  to  wliich  the  lower  float  is  sunk, 
the  velocity  of  the  combined  floats  ^ih  be 

t,  +  Vi 

Consequently,  if  t)  is  observed,  and  v,  determined  by  an  experiment 
with  a  single  float, 

td  —  iv-v, . 

According  to  Captain  Cunningham,  the  twin  float  gives  better  results 
than  the  sub-surface  float 

128.  Velocity  Rods. — Another  form  of  float  is  shown  in  fig.  141. 
This  consists  of  a  cylindrical  rod  loaded  at  the  lower  end  so  as  to 
float  nearly  vertical  in  water.  A 
wooden  rod,  with  a  metal  cap  at  the 
bottom  in  which  shot  can  be  placed, 
answers  better  than  anything  else,  and 
sometimes  the  wooden  rod  is  made  in 
lengths  which  can  be  screwed  to- 
gether so  as  to  suit  streams  of  different 
depths.  A  tuft  of  cotton  wool  at  the 
top  serves  to  make  the  float  mors  easily 
visible.  Such  a  rod,  so  adjusted  in 
length  that  it  sinks  nearly  to  the  bed 
of  the  stream,  gives  directly  the  mean 
velocity  of  the  whole  vertical  section 
in  which  it  floats. 

129.  Revxj's  Current  ihlcr.  — No 
instrument  has  been  so  much  used 
in  directly  deitermining  the  velocity 
of  a  stream  at  a  given  point  as  the 
screw  current  meter.  Of  this  there 
are  a  dozen  varieties  at  least.  As  an 
example  of  the  instrument  in  its 
simplest  form,  Mr  Revy's  meter  may 
be  selected.  This  is  an  ordinary  screw  meter  of  a  larger  ei^e 
than  usual,  more  carefuUy  made,  and  with  its  details  carefully 
studied  (figs.  142,  143).  It  was  designed  after  experience  .in 
gauging  the  great  South  American  rivers.  The  screw,  which 
is  actuated  by  the  water,  is  6  inches  in  diameter,  and  is  of  the  type 
of  the  Grifliths  screw  used  in  ships.  The  hollow  spherical  boss 
serves  to  make  the'weif!ht  of  the  screw  sensibly  equal  to  its  dis- 
placement, so  that  friction  is  much  reduced.  On  the  axis  aa  of 
the  screw  is  a  worm  which  drives  the  counter.  This  consists 
of  two  worm  wheels  g  and  h  fi.xed  on  a  common  axis.  The 
worm  wheels  are  carried  on  a  frame  attached  to  the  pin  I.  By 
means  of  a  string  attached  to  I  they  can  bo  pulled  into  gear 
with  the  worm,  or  dropped  out  of  gear  and  stopped  at  any  instant. 
A  nut  m  can  be  screwed  up,  if  necessary,  to  keep  the  counter  per- 
manently in  gear.  The  worm  is  two-threaded,  and  the  worm 
wheel  g  lias  200  teeth.  Consequently  it  makes  one  rotation  for  100 
rotations  of  the  screw,  and  the  number  of  rotations  up  to  100  is 
marked  by  the  passage  of  the  graduations  on  its  edge  in  front  of  a 
fixed  index.  The  second  worm  wheel  has  196  teeth,  and  its  edge  is 
divided  into  49  divisions.  Hence  it  falls  behind  the  first  wheel  one 
division  for  a  complete  rotation  of  the  latter.  The  number  of  hundreds 
of  rotations  of  the  screw  are  therefore  shown  by  the  number  of 
divisions  on  h  passed  over  by  an  index  fixed  to  g.  One  difficulty  in 
the  use  of  the  ordinary  screw  meter  is- that  particles  of  grit,  getting 
into  the  working  parts,  very  sensibly  alter  the  friction,  and  therefore 
the  speed  of  the  meter.  Sir  Revy  obviates  this  by  enclosing  the 
counter  ia  a  brass  box  with  a.  gloss  face.     This  box  is  filled  with  nure 


Fig.  142.  -Scale  J  full  size. 

that  the  meter  may  place  itself  with  the  axis  parallel  to  the  current, 
it  is  pivoted  on  a  vertical  axis  and  directed  Dy  a  largo  vane  ahowD 
in  fig.  1 43.  To  give  the  vane  more  direct- 
ing power  the  vertical  axis  is  nearer  the 
screw  than  in  •  ordinary  meters,  and  tho 
vane  is  larger.  A  second  horizontal  vane  is 
attached  by  the  screws  z,x,  the  object  of 
which  is  to  allow  the  meter  to  rest  on  the 
ground  without  the  motion  of  the  screw 
being  interfered  with.  The  string  or  wire 
for  starting  and  stopping  tho  meter  is 
carried  through  the  centre  of  the  vertical 
axis,  so  that  the  strain  on  it  may  not  tend 
to  pull  the  meter  oblique  to  the  current. 
The  pitch  of  the  screw  is  about  9  inches. 
The  screws  at  x  serve  for  filling  the  meter 
with  water.  Tho  whole  apparatus  is  fixed 
to  a  rod  (fig.  143j,  of  a  length  proportionate 
to  the  depth,  or  for  very  great  depths 
it  is  fixed  to  a  weighted  bar  lowered  by 
ropes,  a  plan  invented  by  Mr  Kevy.  The 
instrument  is  generally  used  thus.  The 
reading  of  the  counter  is  noted,  and  it  is 
put  out  of  gear.  The  meter  is  then  lowered 
into  the  water  to  the  required  position  from 
a  platform  between  two  boats,  or  better  from 
a  temporary  bridge.  Then  the  counter  is 
put  into  gear  for  one,  two,  or  five  minutes. 
Lastly,  the  instrument  is  raised  and  the 
counter  again  reod.  The  velocity  is  deduced 
from  the  number  of  rotations  in  unit  time 
by  the  forniulie  given  below.  For  surface 
velocities  the  counter  may  be  kept  per 
manently  in  gear,  the  screw  being  started 
and  stopped  by  hand. 

130.  The  Harlacker  Current  Meter. — A 
very  interesting  modification  of  the  current 
meter  is  that  made  by  Amsler  Laffon  of  | 
Schafi'hausen,  which  is  described  in  Hen- 
singer  von  Waldegg  (Handb.  der  Ivgcnicur- 
wisscnschaftcn,  iii.  p.  284).  In  this  the  or- 
dinary counting  apparatus  is  abandoned, 
wheel,  which  makes  an  electrical  contact  once  foi*  each  lOOrotationa 
of  the  worm.  This  contact  gives  a  signal  above  water.  With, 
this  arrangement,  a  series  of  velocity  observations  can  be  made, 
without  removing  the  instrument  from  the  water,  and  a  number  of 
practical  difiicuUies  attending  the  accurate  starting  and  stopping  of 
the  ordinary  counter  are  entirely  got  rid  of.  Fig  144  shows  the 
meter.  Tlie  worm  wheel  z  makes  one  rotation  for  100  of  the  screw. 
A  pin  moving  the  lever  x  makes  tho  electrical  contact.  The  wires 
h,  c  are  led  through  a  gas  pipe  B ;  this  also  serves  to  adjn?t  the  meter 
to  any  required  posiiicn  on  the  wooden  "'^  ""      '''*"     -...1J<.»  «» 


Fig.  143. 
A  worm  drives  a  worm 


"H  dd.     'Cht,  rudder  or 
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f^ave  is  shovm  at  WH.  The  galvanic  current  acts  on  the  electro- 
magnet  m,  which  is  fixed  in  a  small  metal  box  cootaining  also  the 
^tlery.  The  magnet  exposes  and  withdraws  a  coloured  disk  at  an 
lopening  in  the  cover  of  tne  box. 


Fig.  144 


Uoore's  Current  ifettr. — The  difficulties  in  using  the  oi-dinary 
current  meter  have  been  overcome  to'a  great  extent  oy  an  arrange- 
ment of  another  kind,  invented  by  Mr  B.  T.  Moore  {Froc.  Inat. 


Sccde    ■g-    Fall     Site. 

Fig.  145. 

Civil  Eng.,  xlv.  220).  This  instrument  (fig.  146)  can  be  lowered 
into  the  water  to  any  required  depth  by  a  light  coiii  or  chain.  The 
counting  arrangement  inside  the  meter  can  oe  started  or  stopped  at 
»ny  instant.     The  instrument  consists  of  a  light  brass  frame  carry- 


ing an  ogival  head,  and  long  rudder,  cross-shaped  in  section.  The 
frame  is  suspended  in  a  stiirup,  and  if  necessary  a  lead  weight  can 
be  suspended  below  the  meter.  A  rotating  cylinder  with  screw 
blades  is  placed  behind  the  ogival  head.  The  centre  of  giavity  of 
the  instrument  is  accurately  in  the  intersection  of  the  axis  of  the 
stirrup-bearings  and  the  longitudinal  axis  of  the  instiiiment.  Tlie 
rotating  cylinder  ia  started  by  releasing  a  spring  by  a  cord.  The 
recording  mechanism  is  inside  the  rotating  cylinder.  Tho  instru- 
ment is  put  in  motion  by  a  very  small  force.  Some  experiments 
made  by  towing  it  in  still  water  gave  the  following  equations:— 
For  speeds  giving  more  than  sixty  rotations  per  minute, 
V-1-2R, 

where  t>  is  the  velocity  of  tho  water  relatively  to  the  instrument  in 
feet  per  minute,  and  B  the  number  of  rotations  per  minute  For 
lower  speeds, 

C-R-H2. 

It  would  appear  therefore  that  tho  instrument  will  record  velocities 
down  to  12  feet  per  minute.  Mr  Moore  states  that  a  velocity  at 
any  depth  dowg  to  20  feet  can  be  taken  in  five  minutes,  the  meter 
being  raised  and  lowered  much  more  easily  than  when  it  is  attached 
to  a  rod. 

DeUrmination  oftht  Coefficients  of  the  Current  Mclcr. — Suppose  a 
series  of  observations  have  been  made,  by  towing  the  meter  in  still 
water,  at  different  speeds,  and  it  is  required  from  these  to  ascertain 
the  coelTicionts  of  tiicmeter.  A  formula  must  be  assumed  to  con- 
nect the  observed  velocities  v  with  the  number  of  rotations  per 
second  n.  Then,  in  determining  tho  coefficients  of  tho  formula 
from  the  given  observations,  the  condition  to  be  fulfilled  is  that  tho 
sum  of  tho  squares  of  the  differences  between  tho  observed  results 
and  those  given  by  tho  formula  should  be  a  minimum. 

Let  the  formula  assumed  bo  of  tho  form 


f-an  +  B 


(!)■ 


Then  the  difTcrcnce  in  any  case  between  the  observed  and  calcul- 
ated quantity  is  t>-un-/3;  and  thereforo  2(»-a)i-3)'  is  to  be  a 
minimum. 

The  coefficients  being  independent,  we  must  equate  separately  to 
zero  the  differential  coefficients  of  tho  expression  with  respect  to  tho 
two  coefficients. 


whence 


2  [  {«  -  an  - /5):v  ]  =  0  ; 

3[(r-on-i3)]  -0; 

2(n')a-f2(n)/3-2{m); 
S(n)a-H2(n)/3-2(t'); 


from  which  a  and  0  aro  easily  determined. 

Exner  has  shown  (Zeitschrifl  fiir  Bauuescn,  1875)  that  the 
relation  between  the  velocity  of  the  water  and  the  number  of  rota-' 
tions  of  the  meter  is  better  expressed  by  the  formula 

r-VCa'-^  +  V) (2). 

than  by  that  generally  used,  v,  is  sensibly  equal  to  the  Telocity; 
at  which  the  meter  just  ceases  to  revolve  ;  and  a  is  a  constant  deter-| 
mined  by  experiments  at  different  speeds.  Other  expressions  have 
been  given,  but  they  are  more  complicated  and  not  more  accurate 
than(l)  and  (2). 

131.  Darey  Gauge  or  Modified  Pitol  Tube. — A  very  old  instrument' 
for  measuring  velocities,  invented  or  used  by  Pitot,  consisted  simply 
of  a  vertical  glass 
tube  with  a  right- 
angled  bend,  placed 
so  that  its  mouth 
was'  normal  to  the 
direction  of  How  {fig, 
146). 

The  impact  of  the  : 
stream  on  tho  mouth 
of  the  tube  balances 
a  column  in  the  tube, 
the  height  of  which  . 
ia        approximately 

h  —-  ,  where  »•  is 

2g 

the  velocity  at  the  depth  x.  Placed  with  its  month  parallel  to 
the  stream  tho  water  inside  the  tube  is  nearly  at  the  same  level 
as  the  surface  of  tho  stream,  and  turned  with  the  mouth  down 

f' 
stream,  the  Huid  sinks  a  depth  ^'-sj  nearly,  though  the  tube  in 

that  caise  interferes  with  the  free  flow  of  the  liquid  and  somewhat 
modifies  the  result.  Pitot  expanded  the  mouth  of  the  tube  so  as  to 
form  a  funnel  or  bell  mouth.     In  that  case  he  found  by  experiment 


508 


HYDROMECHANICS 


[llYBEAUUCa.' 


The  objection  to  Oiisisthat  the  motion  of  the  stream  13  interfered 
witb,  and  it  is  no  longer  certain  that  the  velocity  in  front  of  the 
prifice  is  exactly  the  velocity  of  the  unobstructed  stream.  '  Darcy 
breferred  to  make  the  mouth  of  the  tube  very  small,  partly  to  avoid 
Interference  with  the  stream,  partly  to  check  oscillations  of  the 
fcolumn.  In  that  case  he  found  the  difference  of  level  of  two  tubes, 
leuch  as  A  and  B,  to  be  altoost  exactly 


h- 
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Fig.  147. 

One  objection  to  the  Pitot  tube  in  its  original  form  was  the  great 
dilGculty  and  inconvenience  ofrending  the  height  hin  the  immediate 
Dcighborurhood  of  the  stream  surface.  This  is  obviated  in  the  Darcy 
gau^e,  which  can  be  removed  from  the  stream  to  be  read. 

Fig.  147  shows  a  Darcy  gauge.  It  consists  of  two  Pitot  tubes 
paving  their  moutfhs  at  right  angles.     In  the  instrument  shown,  tb" 


two  tubes,  formed  of  copper  in  the  lower  part,  are  uiiitod  into  one  for 
strength,  and  the  mouths  of  the  tubes  open  vertically  and  horizontally. 
The  upper  part  of  the  tubes  is  of  glass,  and  tlicy  are  provided  with 
a  brass  scale  and  two  vernii;r3  b,  b.  The  whole  instrument  is  supported 
on  a  vertical  rod  or  small  pile  AA,  the  fixing  at  B  permitting  the 
instrument  to  bo  adjusted  to  any  height  on  the  rod,  and  at  the  same 
time  allowing  free  rotation,  so  that  it  can  be  held  parallel  to  the 
current.  At  c  is  a  two-way  cock,  which  can  be  opened  or  closed  by 
cords.  If  this  is  shut,  the  instrument  can  be  lifted  out  of  the  stream 
for  reading.  The  glass  tubes  are  connected  at  top  by  a  brass  fixing, 
with  a  stop  cock  a,  and  a  flexible  tube  and  mouthpiece  m.  The  use 
of  this  is  as  follows.  If  the  velocity  is  required  at  ^  point  near  tlio 
surface  of  the  stream,  one  at  least  of  the  water  columns  would  bo 
below  the  level  at  which  it  eould  be  read.  It  would  be  in  the  copper 
part  of  the  instrument.  Suppose  then  a  little  air  is  sucked  out  by 
the  tube  m,  and  the  cock  a  closed,  the  two  columns  will  be  forced 
up  an  amount  corresponding  to  the  difference  between  atmospheric 
pressure  and  that  in  the  tubes.  But  the  difference  of  level  will 
remain  unaltered. 

When  the  velocities  to  be  measured  are  not  very  small,  this  instru- 
ment is  an  admirable  one.  It  requires  observation  only  of  a  single 
linear  quantity,  and  does  not  require  any  time  observation.  Tho 
law  connecting  tho  velocity  and  the  observed  height  is  a  rational 
one,  and  it  is  not  absolutely  necessary  to  make  any  experiments  on 
the  coefficient  of  the  instrument.     If  ^ve  take 

then  it  appears  from  Darcy's  expenments  that  for  a  well-formed 
instrument  k  does  not  sensibly  differ  from  unity.  It  gives  the 
vebcity  at  a  definite  point  in  the  stream.  The  chief  difficulty  ansea 
from  the  fact  that  at  any  given  point  in  a  stream  the  velocity  is 
not  absolutely  constant,  but  varies  a  little  from  moment  to  moment. 
Darcy  in  some  of  his  experiments  took  several  readings,  and  deduced 
the  velocity  from  the  mean  of  the  highest  and  lowest. 

132.  Uydrodynamometer  of  U.  Perrodil. — This  consists  of  a  framo 
abed  (fig.  148)  placed  vertically  in  the  stream,  and  of  a  height  not 
less  .than  the  stream's  depth. 
The  two  vertical  members  of  this 
frame  are  connected  by  cross 
bars,  and  united  above  water  by 
a  circular  bar,  situated  in  the 
vortical  plane  and  carrying  a 
horizontal  graduated  circle  c/. 
This  whole  system  is  movable 
round  its  axis,  being  suspended 
on  a  pivot  at  g  connected  with 
the  fixed  support  mn.  Other 
horizontal  arras  serve  as  guides. 
The  central  vertical  rod  gr  forms 
a  torsion  rod,  being  fixed  at  r 
to  the  frame  abed,  and,  passing 
freely  upwards  through  the 
guides,  it  carries  a  horizontal 
needle  moving  over  the  gradu- 
ated circle  ef.  The  support  g, 
which  carries  the  apparatus,  also 
receives  in  a  tubular  guide  the 
end  of  the  torsion  rod  gr  and  a 
set  screw  for  fixing  the  upper 
end  of  the  torsion  rod  when 
necessary.  The  impulse  of  the 
stream  of  water  is  received  on  a 
circular  disk  a-,  in  the  plane  of 
the  torsion  rod  and  the  frame 
abed.  To  raise  and  lower  the 
apparatus  easily,  it  is  not  fixed 
directly  to  the  rod  vin,  but  to  a  tube  W  sliding  on  mn.        , 

Suppose  the  apparatus  arranged  so  that  the  disk  x  is  at  that  level 
in  the  stream  where  the  velocity  is  to  be  determined.  The  plane 
aied  is  placed  parallel  to  the  direction  of  motion  of  tho  water. 
Then  the  disk  x  (acting  as  a  rudder)  will  place  itself  parallel  to  the 
stream  on  the  down  stream  side  of  the  frame.  The  torsion  rod  will 
be  unstrained,  and  the  needle  will  be  at  zero  on  the  graduated  circle. 
If  then  the  instrument  is  turued  by  pressing  the  needle,  till  the  plane 
abed  of  the  disk  and  the  zero  of  the  graduated  circle  is  at  right  angles 
to  the  stream,  the  torsion  rod  will  be  twisted  tbrougli  an  angle  which 
measures  the  normal  impulse  of  the  stream  on  the  disk  x.  That 
angle  will  be  given  by  the  distance  of  the  needle  from  zero.  Observ- 
ation shows  that  the  velocity  of  tho  water  at  a  given  point  is  not 
constant.  It  varies  between  limits  more  or  less  wide.  When  the 
apparatus  is  nearly  in  its  right  position,  the  set  screw  at  g  is  made 
to  clamp  the  torsion  spring.  Then  the  needle  is  fixed,  and  the 
apparatus  carrying  tho  graduated  circle  oscillates.  It  is  not  then 
ditficult  to  note  the  mean  angle  marked  by  the  needle. 

Let  )•  be  the  radius  t)f  the  torsion  rod,  /  its  Icm^'lh  from  the  needle 
over  ef  to  r,  and  a  the  observed  torsion  angle.  Then  the  momct  of 
tho  couple  due  to  <!:e  molecular  forces  in  the  torsion  roi'  k. 


Fig.  148.    ^y 
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vbiire  Ei  is  the  nodnlns  of  elasticity  for  toreion,  and  I  the  polar 
moment  of  inertia  of  the  section  of  the  rod.  If  the  rod  is  of  circular 
section,  l  —  irr*.  Let  R  bo  the  radius  of  the  disk,  and  b  its  lever- 
age, or  the  distance  of  its  centre  from  the  axis  of  the  torsion  rod. 
The  moment  of  the  pressure  of  the  water  on  the  disk  is 

where  0  is  the  heavincsa  of  water  and^^An  erperimental  coefficient 
Then 

For  any  given  instrument, 

where  c  Is  a  constant  coefficient  for  the  instrument. 

The  instrument  as  constructed  had  three  disks  which  could  be 
used  at  will.     Their  mdii  and  leverages  were  in  feet 

R-  5- 

1st  disk 0052  016 

2d     , - 0105  0-32 

8d     0-210  0-66 

For  a  thin  circular  plate,  the  coefficient  k—1'12.  In  the  actual 
instrument  the  torsion  rod  was  a  brass  wire  0'06  inch  diameter  and 
6i  feet  long,  j.  Supposing  a  measured  in  degrees,  we  get  by  calculation 

D-0-335Vr;  O-llSVT;  0042V7 
tor  the  three  disks. 

Very  careful  experiments  were  made  with  the  instrument  It 
was  fi.xed  to  a  wooden  turning  bridge,  revolving  over  a  circular 
channel  of  2  feet  width,  and  about  7C  feet  circumferential  length. 
An  allowance  was  made  for  the  slight  current  produced  in  the 
channel.  These  experiments  gave  for  the  noefficient.  e,  in  the  formula 
n-cVo, 

1st  disk,  c-0'3126  for  velocities  of  3  to  16    feet 
2d    „  01177  „         ,  li  to  3i    „ 

Sd    „  0-0349  „        ,,        less  than  1^   „ 

or  values  little  different  from  the  values  calculated  from  the  torsion. 

The  instrument  is  preferable  to  the  current  meter  in  giving  the 
velocity  in  terms  of  n  single  observed  quantity,  the  angle  of  torsicu, 
while  the  cuiTcnt  meter  involves  the  observation  of  two  quantities, 
the  number  of  rotations  and  the  time.  The  current  meter,  except 
in  some  improved  forms,  must  be  withdrawn  from  the  water  to  read 
the  result  of  each  experiment,  and  the  law  connecting  the  velocity 
and  number  of  rotations  of  a  current  meter  is  less  well-determined 
than  that  connecting  the  pressure  on  a  disk  and  the  torsion  of  tho 
wire  of  a  hydrodynamometcr.  At  very  low  velocities  tho  cuneut 
meter  fails  altogether. 

The  Pitot  tube,  like  the  hydrodynamometer,  does  not  require  a 
lime  observation.  But,  where  the  veJocity  is  a  varying  one,  and 
consequently  the  columns  of  water  in  the  I'itot  tube  are  oscillating, 
there  is  room  for  doubt  as  to  whether,  at  any  given  moment  of  clos- 
ing the  cock,  the  difl'orcnce  of  level  exactly  measures  the  impulse  of 
the  stream  at  tho  moment.  The  Pitot  tube  also  fails  to  give 
ineasorahle  indications  of  very  low  velocities. 

Processes  for  Gauoino  Stkeams. 

133.  Gauging  by  Observation  of  the  Maximum  Surface  Velocity. — 
The  method  of  gauging  which  involves  the  least  trouble  is  to  deter- 
mine the  surface  velocity  at  the  thread  of  the  stream,  and  todeduce 
from  it  the  mean  velocity  of  tho  whole  cross  section.  The  maximum 
surface  velocity  may  be  determined  by  floats  or  by  a  current  meter. 
Unfortunately,  however,  the  ratio  of  the  maximum  surface  to  the 
mean  velocity  is  extremely  variable  Thus  putting  ti,  for  the  sur- 
face velocity  at  the  thread  of  the  stream,  and  v«  for  tho  mean  velocity 

of  the  wholo  cross  section,  —  has  heen  found  to  have  tho  fallowing 

values : — 


Do  Prony,  experiments  on  small  wooden  channels,  0-8184 

Experiments  on  the  Seine,  0-62 

Destrem  and  De  Prony,  cxpenments  on  the  Neva,  078 

Boileau,  experiments  on  canals 0-82 

Baumgartner,  experiments  on  the  Garonne,       ...  0-80 

Brunings  (mean) ■      • 0-85 

Cunningham,  Solani  aqueduct,    ...        .  «        ...  0823 

Various  formula;,  either  empirical  orhased  on  some  theory  of  the 
vertical  and  horizontal  velocity  curves,  have  been  proposed  for 

determining  tho  ratio  -^       Bazin  found  from  his  experiments  the 

empincjal  expression 

Vm-v^-iyisfmii 


where  m  is  the  hydraulic meuu  depth  and  ithe  8lo])0  of  the  stream, 
lu  article  101,  it  has  olready  been  shown  how  from  this  formula  tin 

ratio  —  can  bo  obtained  for  different  kinds  of  channels. 

In  the  case  of  irrigation  canals  and  rivers,  it  is  often  important  to 
determine  tho  discharge  either  daily  or  at  other  intervals  of  time, 
while  tho  depth  and  consequently  tho  mean  velocity  is  varying. 
Captain  Cunningham,  R.E.  (.iioorkee  Prof.  Paptra,  vol  iv.  p.  47, \ 
has  shott-n  that,  for  a  given  part  of  such  a  stream,  where  the  bed  is 
regular  and  of  jiernianent  section,  a  simple  formula  may  be  found 
for  tho  variation  of  the  central  surface  velocity  with  the  depth. 
When  once  the  constants  of  this  formula  have  been  determinea  by 
measuring  tho  central  surface  velocity  and  depth,  in  different  con- 
ditions ot  the  stream,  tho  surface  velocity  can  bo  obtained  by  simply 
obscr\-in"  tho  depth  of  the  stream,  and  from  this  the  mean  velocity 
and  discharge  can  be  calculated.  Let  z  be  tho  depth  of  the  stream, 
and  rj  tho  surfarn  velocity,  both  measured  at  the  thread  of  tho  stre.iB. 
Then 

where  e  is  a  constant  which  for  the  Solani  aqueduct  had  the  valuta 
1-9  to  2,  tho  depths  being  6  to  10  feet,  and  tho  velocities  3}  to  4 J 
feet  Without  any  assumption  of  a  formula,  however,  the  surface 
velocities,  or  still  better  tho  mean  velocities,  for  different  conditions 
of  the  stream  may  be  plotted  on  a  diagram  in  which  the  absrisste  are 
depths  and  the  ordinatcs  velocities.     The  continuous  curve  through 

Soints  so  found  would  then  always  give  the  velocity  for  any  observed 
epth  of  tho  stream,  without  the  need  of  making  any  new  float  or 
current  meter  observations. 

134.  Mean  Velocily  determined  by  observing  a  Scries  of  Surfaet 
Veloeitics. — Tho  ratio  of  tho  mean  velocity  to  the  surface  velocity 
in  one  longitudinal  section  is  better  ascert«ine'l  than  the  ratio  of 
tho  central  surface  velocity  to  tho  mean  velocity  of  the  whole  cross 
section.  Suppose  the  river  divided  into  a  numberof  compartments 
by  equidistant  longitudinal  planes,  and  tho  surface  velocity  observed 
in  each  compartment.  From  this  tho  mean  velocity  in  each  com- 
partment and  tho  discharge  can  bo  calculated.  The  sum  of  the 
partial  discharges  will  bo  tho  total  discharge  of  tho  stream.  When 
wires  or  ropes  can  bo  stretched  across  the  stream,  the  compartments 
can  bo  marhcd  out  by  tags  attached  to  them.  Suppose  two  such 
ropes  stretched  across  the  stream,  and  floats  dropped  in  above  the 
upper  rope.  Byobserving  within  which  compartment  tho  path  of 
the  float  lies,  and  noting  the  time  of  transit  between  tho  ropes,  the 
surface  velocity  in  each  compartment  can  bo  ascertained.  The 
mean  velocity  in  each  compartment  is  0-85  to  091  of  tho  surface 
velocity  in  that  compartment.  ■  Putting  i  for  this  ratio,  and 
t-„  uj.  .  .  for  the  observed  velocities,  in  compartments  of  area 
0„  ftj.  .  .  then  the  total  discharge  is 

Q-i-(niui-l-n„u3-h  .  .  .  )  . 
IE  several  floats  are  aIlow(j^  to  pass  over  each  compartment,  the 
mean  of  all  those  corresponding  to  one  compartment  is  to  be  takeq 
as  the  surface  velocity  oi  that  compartment. 

This  method  is  very  applicable  in  the  caso  of  largo  streams  or 
rivers  too  wide  to  stretch  a  rope  across.  The  paths  of  the  floats 
are  then  ascertained  in  this  way.  Let  fig.  1 49  represent  a  portion 
of  tho  river,  which  should  be 
straight  and  free  fiom  obstiiic- 
tions.  Suppose  a  base  line  AB 
measured  parallel  to  tho  thread 
of  the  stream,  and  let  the  mean  "■  f~ 
cross  section  of  tho  stream  bo  ;  \ 
ascertained  either  by  sounding  |  ' 
the  terminal  cross  sections  AE,  ; 
BF,  or  by  sounding  a  series  of  1 
equidistant  cross  sections.  Tho  I 
cross  sections  arc  taken  at  right 
angles  to  the  base  lino.  Obser- 
vers are  placed  at  A  and  B  \vith 
theodolites  or  box  sextants.  Tho 
floats  are  dropped  in  from  a  hoat 
above  AE,  and  picked  up  by 
another   boat   below   BF.      An 

observer  with  a  chronograph  or  gt 

watch  notes  tho  time  in  which 

each  float   passes   from  AE  to 

BF.    The  method  of  proceeding 

is  this.     Tho  observer  A  sets  his 

theodolito  in  tho  direction  AE, 

and  gives  a  signal  to  drop  a  float. 

float  as  it  comes  down.     At  tho  m 

lido  ABX  the  observer  at  A  calls  out.     B  clamps  his  instrument  and 

reads.off  the  angle  ABC,  and  tho  time  observer  begins  to  note  th» 

time  of  transit.     B  now  points  his  instrument  in  the  direction  BF, 

and  A  teeps  the'iloat  on  the  cross  wire  of  his  instnin;.  rit.     At  tho 

moment  tho  float  arrives  at  D  in  tho  line  UF,  the  uhxn-eT  B  calls 

out,  A  clamps  his  instrument  and  reads  off  tho  angle  BAD,  and  the 

time  observer  notes  the  time  of  transit  from  C  to  D.     Thai  all 
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Fig.  149. 
B  keeps  his  instnunent  on  tho 
At  tho  moment  the  float  arrives  at  C  in  the 
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the  data  are  detortnined  for  plotting  the  path  CD  of  the  float  and 
determining  its  velocity.  By  dro()ping  in  a  scries  of  floats,  a  num- 
ber of  surface  Telocities  can  bo  determined.  When  all  these  have 
been  plotted,  the  river  can  be  divided  into  convenient  compartments. 
The  observations  belonging  to  each  compartment  are  then  averaged, 
and  the  mean  velocity  and  discharge  calculated  It  is  obvious  that, 
as  the  surface  velocity  is  greatly  altered  by  wind,  experiments  of 
this  kind  should  be  made  in  very  calm  weather. 

The  ra(io  of  the  surface  velocity  to  the  mean  velocity  in  the  same 
vertical  can  be  ascertained  from  the  formula;  for  the  vertical  velocity 
curve  already  given  (§  101).  Exner,  in  Erhkam's  Zcitschrift  for 
1875,  has  given  the  following  convenient  formula.  Let  d  be  tho 
mean  and  V  the  surface  velocity  in  any  given  vertical  longitudinal 
section,  the  depth  of  which  ia  h 

„     H-0-1478VA 

^T~l  +  0-2216VA 
It  vertical  velocity  rods  are  used  instead  of  common  floats,  the 
mean  velocity  is  directly  determined  for  the  vertical  section  in 
which  the  rod  floats.  No  formula  of  reduction  is  then  necessary. 
The  observed  velocity  has  simply  to  bo  multiplied  by  the  area  of 
the  compartment  to  which  it  belongs. 

135.  Mean  Velocity  of  the  Stream  from  a  Series  of  Mid  Depth 
Velocities. — In  tho  gaugings  of  the  Mississippi  it  was  found  that 
the  mid  depth  velocity  differed  by  only  a  very  small  quantity  from 
the  mean  velocity  in  the  vertical  section,  and  it  was  uninfluenced  by 
wind.  If  therefore  a  series  of  mid  depth  velocities  are  determined 
by  double  floats  or  by  a  current  meter,  they  maybe  taken  to  be  the 
mean  velocities  of  tho  compartments  in  which  they  occur,  and  no 
formula  of  reduction  is  necessary.  If  floats  are  used,  the  method 
is  precisely  the  same  as  that  described  in  the  last  paragraph  for  sur- 
face floats.  The  paths  of  the  double  floats  are  observed  and  plotted, 
and  the  mean  taken  of  those  corresponding  to  each  of  tho  compart- 
ments into  which  the  river  is  divided.  The  discharge  is  the  sum  of 
the  products  of  the  observed  mean  mid  depth  velocities  and  the 
areas  of  the  compartments. 

136.  Boileau's  Process  for  Gauging  Streams. — Let  V  he  tho  mean 
Telocity  at  a  given  section  of  a  stream,  V  the  maximum  velocity,  or 
that  of  the  principal  filament,  which  is  generally  a  little  below  the 
surface,  W  and  w  the  greatest  and  least  velocities  at  the  surface. 
The  distance  of  the  principal  filament  from  the  surface  is  generally 
less  than  one-fourth  of  tho  depth  of  the  stream  ;  W  is  a  little  less 
than-V  ;  and  U  lies  between  W  and  v).  As  the  surface  velocities 
change  continuously  from  the  centre  towards  the  sides,  there  are  at 
the  surface  two  filaments  having  a  velocity  equal  to  U.  The  deter- 
mination of  the  position  of  these  filaments,  which  Boileau  terms  the 
gauging  filaments,  cannot  be  efl'ected  entirely  by  theory.  But,  for 
sections  of  a  stream  in  which  there  are  no  abrupt  changes  of  depth, 
their  position  can  be  very  approximately  assigned.  Let  A  and  Iho 
the  horizontal  distances  of  the  surface  filament,  having  tho  velocity 
W,  from  the  gauging  filament,  which  has  tho  velocity  U,  and  from 
tho  bank  on  one  side.     Then 

A  ^.\V  +  2w 
I  ~'v7(\V-«>)' 
c  being  a  numerical  constant.  From  gaugings  hy  Humphreys  and 
Abbot"  Bazin,  and  Baumgarten,  the  values  e-0'919,  0'922,  and 
0 '925  are  obtained.  Boileauadopts  as  a  mean  value  0-922.  Hence, 
if  W  and  w  are  determined  by  float  gauging  or  otherwise,  A  can 
be  found,  and  then  s  single  velocity  observation  at  A  feet  from  the 
filament  of  maximihn  velocity  gives,  without  need  of  any  reduction, 
the  mean  velocity  of  the  stream.  More  conveniently  W,  io,  and  V 
can  be  measured  from  a  horizontal  surface  velocity  curve,  obtained 
from  a  series  of  float  observations. 

137.  Direct  Deter7nination  of  the  Mean  Velocity  hj  a  Current  Meter 
or  Darcy  Gauge.  — The  only  method  of  determining  the  mean  velocity 
at  a  cross  section  of  a  stream  which  involves  no  assumption  of  the 
ratio  of  the  mean  velocity  to  other  quantities  is  this — a  plank 
bridge  isfixedacrossthestream  nearitssuiface.  Fromthis,  velocities 
are  observed  at  a  suffii'icnt  number  of  points  in  the  cross  section  of 
the  stream,  evenly  distributed  over  its  area  The  mean  of  these  is 
tho  true  mean  velocity  of  the  stream.  In  Darcy  and  Bazin's  experi- 
menta  on  small  streams,  the  velocity  was  thus  observed  at  36  points 
in  tho  cross  section. 

When  the  stream  is  too  large  to  fix  a  bridge  across  it,  the  observa- 
tions may  be  taken  from  a  boat,  or  from  a  couple  of  boats  with  a 
gangway  between  them,  anchored  successively  at  a  series  of  points 
across  the  width  of  the  stream.  The  position  of  the  boat  for  each 
series  of  observations  is  fixed  by  angular  observations  to  a  base  line 
on  shore. 

138.  Harlacher's  Graphic  Method  of  determining  the  Discharge  from 
■  Series  of  Current  Meter  Observations  —Let  ABC  (fig.  150)  bo  the 
CTOea  section  of  a  river  at  which  a  complete  series  of  current  meter 
observations  have  been  taken.  Let  I.,  II.,  III.  ...  bo  the  verticals 
at  different  points  of  which  the  velocities  were  measured.  Suiijioso 
the  depths  at  I.,  IL,  III.,  .  .  .  (fig.  150),  set  offaa  vertical  ordinates 
in  fig.  151,  and  on  these  vortical  ordinates  suppose  the  velocities 


set  off  horizontally  at  their  proper  depths.  Thus,  if  v  is  the 
measured  velocity  at  the  depth  h  from  the  surface  in  fig.  150,  on 
vertical  marked  III.,  then  at  HI.  in  fig.  151  take  cd—h  and  (W— ». 


Fig.  IBO. 
Thend  is  apointin  the  vertical  velocity  curve  for  the  vertical  III., 
and,  all  the  velocities  for  that  ordinate  being  similarly  set  off,  thi 
curve  can  be  drawn.  Suppose  all  the  vertical  velocity  curves  I. 
.  .  .  v.  (fig.  161),  thus  drawn.  On  each  of  these  figures  draw 
verticals  corresponding  to  velocities  of  x,  2x,  3a; .  .  .  feet  per  second. 
Then  for  instance  cd  at  III.  (fig.  151)  is  the  depth  at  which  a  velo» 
city  of  2x  feet  per  _  _ 

second    existed    on   ■'  ■"  ■'^ 
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the  vertical  III.  in 
fig.  150,  and  if  cd  i? 
set  off  at  III.  in 
fig.  150  it  gives  a 
point  in  a  curve 
passing  through 
points  of  the  section 
whore  the  velocity 
was  1x  feet  per  second, 
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Fig.  151. 

Set  off  on  each  of  the  verticals  in  fig.  IBO 
all  the  depths  thus  found  in  the  corresponding  diagram  in  fig.  161. 
Curves  drawn  through  tho  corresponding  points  on  the  verticalj 
are  curves  of  equal  velocity. 

The  discharge  of  the  stream  per  second  may  be  regarded  as  a  solid 
having  the  cross  section  of  the  river  (fig.  150),  as  a  base,  and  cross  sec- 
tions normal  to  the  plane  of  fig.  150  given  by  the  diagrams  in  fig. 
161.  The  curves  of  equal  velocity  may  therefore  be  considered  ai 
contour  lines  of  the  solid  whose  volume  is  the  discharge  of  the  stream 
per  second.  Let  Oj  be  the  area  of  the  cross  section  of  the  river,  0„ 
Oj.  .  .  .  the  areas  contained  bythe  successive  curves  of  equal  velocity, 
or,  if  these  cut  the  siiiface  of  the  stream,  by  tho  curves  and  that  sur< 
face.  Let  x  be  the  difference  of  velocity  for  which  the  euccessivq 
cui-vcs  are  drawn,  assumed  above  for  simplicity  at  1  foot  per  second. 
Then  the  volume  of  the  successive  layers  of  the  solid  body  whoso 
volume  represents  the  discharge,  limited  by  successive  planes  passing 
through  the  contour  curves,  will  be 

\x{Qf,  +  f)i) ,  i*(Oi  +  Oj)  I        and  so  on. 

Consequently  the  discharge  is 


Q-sj 


fio+i?. 


-tni+fij+ 


+  0.. 


!■ 


The  areas  0„,  0,  .  .  .  .  are  easily  ascertained  by  moa  a  of  the  polal 
planimeter.  A  slight  difficulty  arises  in  the  part  of  the  solid  lying 
above  the  last  contour  curve.  This  will  have  generally  a  height 
which  is  not  exactly  x,  and  a  form  more  rounded  than  the  othet 
layers  and  less  like  a  conical  frustum.  The  volume  of  this  may  be 
estimated  separately,  and  taken  to  be  the  area  of  its  base  (the  are« 
0„)  multiplied  by  J  to  J  its  height. 

Fig.  152  shows  the  results  of  ono  of  Professor  Harlacher's  gaugings 
worked  out  in  this  way.  The  upper  figure  shows  the  section  of  the 
river  and  the  positions  of  the  verticals  at  which  the  soundings  an(J 
gaugings  were  taken.  The  lower  gives  the  curves  of  equal  velocity, 
worked  outfrom  the  cunent  meter  observations,  by  the  aid  of  vertical 
velocity  curves.  The  vertical  scale  in  this  figure  is  ten  times  at 
great  as  in  the  other.  The  discharge  calculated  from  the  contour 
curves  is  14'1087  cubic  metres  per  second.  In  the  lower  figure  some 
other  interesting  curves  are  drawn.  Thus,  the  uppermost  dotted 
curve  is  the  curve  through  points  at  which  the  maximum  velocity 
was  found  ;  it  shows  that  the  maximum  velocity  was  always  a 
little  below  the  surface,  and  at  a  greater  depth  at  the  centre  than  at 
the  sides.  The  next  curve  shows  the  depth  at  which  the  mean 
velocity  for  each  vertical  was  found.  The  next  is  the  curve  of  equal 
velocity  corresponding  to  the  mean  velocity  of  the  stream  ;  that  is, 
it  passes  through  points  in  the  cross  section  where  the  velocity  wa» 
identical,  with  the  mean  velocity  of  the  stream. 

XII.  IMPACT  KSD  KEACTION  OF  WATER. 

When  a  stream  of  fluid  impinges  on  a  solid  surface,  it  presses  on' 
the  surface  with  a  force  equal  and  opposite  to  that  by  which  tho 
velocity  and  direction  of  motion  of  the  fluid  are  changed.  Generally, 
in  problems  on  the  impact  of  fluids,  it  is  necessary  to  neglect  the 
effect  of  friction  between  the  fluid  and  the  surface  on  which  it 
moves. 

139.  During  Impact  the  Velocity  of  the  Fluid  relatively  to  the  Sitr^ 
face  on  which  it  impinges  remains  unchanged  in  Magnitude. — Coiu 
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siJcr  a  mass  of  HuiJ  flowing  iu  contact  witli  a  soha  surface  also  in 
motion,  the  mntion  of  both  iTuid  and  solid  being  estimated  relatively 
to  the  earth.  Then  tbe;notionof  the  fluid  may  bo  resolved  into  two 
parts,  one  a  motion  equal  to  that  of  the  solid,  and  in  the  same  direc- 
Xhn,  the  other  a  ipotion  relatively  to  the  soljil.,   ITbo  motion  which 


the  fluid  has  in  common  with  tfifrSfiliJ  cannot  at  all  bo'inducnool 
by  the  contact.  The  relative  component  of  the  motion  of  the  fluid 
can  only  bo  altered  in  direction,  but  not  in  magnitude.  The  fluid 
moving  in  contoct  with  the  surface  can  only  have  a  relative  motion 
parallel  to  the  soiface,  nhilo  the  pressure  between  the  fluid  and 
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eolid,  if  friction  ia  neglected,  is  normal  to  the  surface.  The  pressure 
therefore  can  only  deviate  the  fluid,  without  altering  the  magnitude 
ot  the  relative  velocity.  The  unchanged  comniou  component  and, 
combined  with  it,  tlio  deviated  relative  component  give  tne  resultant 
final  velocity,  which  may  differ  greatly  in  m.ignitudo  and  direction  - 
fiom  the  initial  velocity. 

From  the  principle  of  mouicntum  the  impulse  of  any  mass  off 
fluid  reaching  the  surface  in  any  given  time  is  equal  to  the  change 
of  momentum  estimated  in  the  same  direction.  The  pressure  bctweeiw 
the  fluid  and  Mirfacc,  in  any  direction,  is  equal  to  the  change  of 
momentum  in  that  direction  of  so  much  fluid  as  reaches  the  surface 
in  one  second.  If  P,i  is  the  pressure  in  any  direction,  m  the  mass 
of  fluid  impinging  per  second,  v,  the  change  of  velocity  in  the 
direction  of  P.  due  to  impact,  then 

P.  —  «»«. 
If  ti.  (fig.  163)  is  the  velocity  and  direction  of  motion  before  impact, 
t'j  tnat  after  impact,  then  v  is  the  total 
change  of  moticn  due  to  impart.  The 
resultant  pressure  of  the  fluid  on  the 
surface  is  in  the  direction  of  v,  .ind  ix 
«qual  to  V  multiplied  by  the  mass  im- 
pinging per  second.  That  ia,  potting 
F  for  tn«  resnltaut  pressure, 

P-7»V. 

Let  r  be  resolved  into  two  components,  ^ 'K-  153. 

N  and  T,  normal  and  tangential  to  the  direction  of  motiou  of  the 
solid  on  which  the  fluid  impinges.  Then  N  is  a  lateral  force  pro- 
ducing a  pressure  on  the  supports  of  the  solid,  T  is  an  efl"ort  which 
does  work  on  the  solid.  If  u  is  the  velocity  of  the  solid,  Ti(  is  the 
work  done  per  second  by  the  fluid  in  moving  the  solid  surface. 

Let  Q  be  the  volume,  and  GQ  the  weight  of  the  fluid  impinging 
per  second,  and  let  Vj  be  the  initial  velocity  of  the  fluid  before  strik- 

ing  the  surface.     Then  *  — Qr,'  is  the  original  kinetic  energy  of  Q 

cubic  feet  of  fluid,  and  the  efliciency  of  tbo  stream  considered  as  an 
arrangement  for  mo\'ing  the  solid  suHace  is 

T» 
1 r; 

no.  Jet  dcviaiat  cnlirelij  in  nne  Direction— Ocomctrical  Solution 


(fig.  154). — Suppose  a  jet  of  water  impinges  on  a  surface  ae  with 
Telocity  ab,  and  let  it  be  wholly  deviated  in  planes  parallel  to  th* 

d 


"^^.-.^ -^ 


figure- 
surface. 


Fig.  154. 

Also  let  (M  bo  the  velocity  and  direction  of  motion  of  th- 
Join  (b :  then  the  water  moves  with  respect  to  the  siu 
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face  in  tha  direction  and  \,itU  tho  velocity  eb.  As  this  relative 
Telocity  is  unaltered  by  contact  with  tlie  surface,  take  cd=eb,  then 
cd  is  the  relative  motion  of  the  water  with  respect  to  the  surface  at  e. 
Take  d/ equal  and  parallel  to  ae.  Then/c  (obtained  by  compound- 
ing the  relative  motion  of  water  to  surface  and  common  velocity 
of  water  and  surface)  is  the  absolute  velocity  and  direction  of  the 
water  leaving  tho  surface.  Take  ag  equal  and  parallel  to/c.  Then, 
since  ab  is  the  initial  and  ag  the  final  velocity  and  direction  of 
motion,  gb  is  the  total  change  of  motion  of  the  water.  The  resultant 
pressure  on  the  plane  is  in  the  direction  gb.  Join  eg.  In  the  tri- 
angle gae,  ae  is  equal  and  parallel  to  df,  and  ag  to/c.  Hence  eg  is 
equal  and  parallel  to  cd.  But  cd—ci- relative  motion  of  water  and- 
eurface.  Hence  the  change  of  motion  of  the  water  is  represented 
in  magnitude  and  direction  by  the  third  side  of  an  isosceles  tri- 
angle, of  which  the  other  sides  are  equal  to  the  relative  velocity  of 
the  water  and  surface,  and  parallel  to  the  initial  and  final  direc- 
tions of  relative  motion. 

Special  Cases. 

141.  (1)  A  Jet  impinges  on  a  plane  surface  at  rest,  in  a  direction 
normal  to  llieplane  (fig.  155). — Let  a  jet  whoso  section  is  a  impinge 
with  a  velocity  v  on  a  plane  surface  at 
rest,  in  a  direction  normal  to  the  plane. 
The  particles  approach  tho  plane,  are 
gradually  devi.it'U,  and  finally  flow  away 
parallel  to  the  plane,  having  then  no 
velocity  in  the  original  direction  of  the 
jet.  The  quantity  of  water  impingiiig 
jier  second  is  av.     The  pressure  on  the 

plane,  which  is  equal  to  the  change  of 

P 
momentum  per  second,  is  —  oiu'. 

3 

(2)  If  (he  plane  is  moving  in  the  direc- 
tion of  the  jet  Kith  the  velocity  ±  u,  the 
quantity  impinging  per  second  is  u{v^u). 
The  momentum  oi  this  quantity  before 

impact  is — a{v^tt)  v.      ifler  impact, 

the  waterstill  possesses  the  velocity  ±ii  in 
the  direction  of  the  jet;  and  the  momen- 
tum, in  that  direction,  of  so  much  water 

as  impinges  in  one  second,  after  impact,  is  * — <»(t!=F")"-  The  pres- 
sure on  the  plane,  which  is  the  change' of  momentum  per  second,  is 

P 
the  difference  of  these  quantities  or  —  aiv^u)'.     This  differs  from 

g 
the  e.xpre'ssion  obtained  in  the  previous  case,  in  that  the  relative 
velocity    of    the    water    and    ^ilane  ■e'^u    is    substituted  for  v. 

The  expression  may  be  written  P  =  2xGxu(  -~-  ]  ,  where  the  last 

term  is  the  volume  of  a  prism  of  water  whose  section  is  the  area  of 
the  jet  and  whose  length  is  tho  head  due  to  the  relative  velocity. 
The  pressure  on  the  plane  is  twice  the  weight  of  that  prism  of 

water.    The  work  done  on  the  plane  in  this  case  is  Pit  =  —  a{v^u)^ 

9 
foot-pounds   per  second.        There    issue  from    the  jet   a>v  cubic 
feet  per  second,  and  the  energy  of  this  quantity  before  impact  is 

—  wv\  The  efficiency  of  the  jet  is  therefore  j)  =  2  ^"^"^V  Th9 
2g  ^ 

value  of  u  which  makes  this  a  maximum  is  found  by  differentiating 
and  equating  the  differential  coefficient  to  zero  ; — 

dn     „  fv^^ivu  +  St^\ 

diT^{        ^        )'"'• 

.'.      U  —  VOT  Jj). 

The  former  gives  a  minimum,  the  latter  a  maximum  efficiency. 
Putting  «=  Ji)  in  the  expression  above, 
n  max.  —  j",  • 

(3)  If,  instead  of  one  plane  moving  before  the  jet,  a  series  of  planes 

are  introduced  at  short  intervals  at  the  same  point,  the  quantity  of 

water  impinging  on  the  series  will  be  av  instead  of  oi(t)  -  u),  and  the 
P  P 

whole  pressure— — av{v-u).  The  work  done  is  — uvu{v-u).  The 
efficiency  ij— — «i>k 


Fig.  155. 


.<lv 


(tr-  u)  -T-s-oii!'  — 2!(f  —3-  J  .       This  becomes 

«  maximum  for  ^'  —  2(i>  -  2u)  —  0,  or  m  —  i«.  This  result  is  often  used 

ns  an  approximate  expression  for  the  velocity  of  greatest  efficiency 
when  a  jet  of  water  strikes  the  floats  of  a  water  wheel.  The  work 
wasted  in  this  case  is  half  the  whole  energy  of  the  jet  when  the 
floats  ran  at  the  best  speed. 

142.  (4)  Case  of  a  Concave  Cup  Vane,  velocity  of  water  v,  velocity  of 
vane  in  tho  sarae-direction  u  (fig.  156). 

If  the  cup  is  hemispherical,  the  water  leaves  the  cup  in  a  direction 


parallel  to  the  jet.  Its  relative  velocity  is  »  -  u  when  approaching 
the  cup,  and  -  (»  -  ti)  when  leaving  it.  Hence  its  absolute  velocity 
when  leaving  the  cup  is  «  -  (j;  -  ti)  -  2k  -  ».  The  change  of  momen- 
tum per  second  -  ~w(,v-  n)v  -  —  u[v-  tt){2ti  -v)-2^  u{v  -  «)' 

Comparing  this  with  case 
2,  it  13  seen  that  the  pres- 
sure on  a  hemispherical 
cup  is  double  that  on  a  Hat 
plane.  The  work  done  on 
p 

the  cup -2— a   (»-«)'« 

foot-pounds  per  second. 
The  efficiency  of  the  jet 
is  greatest  when  l>-2u; 
in  that  case  the  efficiency 

If  a  series  of  cup  vanes 
are  introduced  in  front  of  the  jot,  so  that  tlie  quantity  of  water  acted 
upon  is  <ut'  instead  of  a{v  -  u),  then  the  whole  prcssuie  on  the  cha'n 
c         a  c 

of  cups  is  — av^ uv(2ti -  J>)  =  2  —  av{v- u).      In  tliis  case  tho 

efficiency  is  greatest  when  ii"=2!(,  and  the  maximum  efficiency  is 
unity,  or  all  the  energy  of  the  water  is  expended  on  the  cu])s. 

143.  (5)  Case  of  a  Flat  Vane  oblique  to  the  Jet  {f\g.  157). — This  ;ese 
presents  some  dilficulty.  The  water  spreading  on  the  jilane  in  all 
directions  from  the  point  of  impact,  different  particles  leave  the  plane 
with  different  absolute  velocities.  Let  AB  — r—  velocity  of  water, 
AC  =  u—  velocity  of  plane.  Then,  completing  the  parallelo"rani, 
AD  represents  in  magnitude  and  direction  the  relative  velocity  ol 
water  and  plane.     Draw  AE  normal  lo  the  plane  and  DE  parallel  to 


2U.-V 


Fig.  166. 


Fig.  157. 
the  plane.  Tlieu  tho  relative  velocity  AD  may  bo  regarded  ns  con- 
sisting of  two  components,  one  AE  normal,  the  otherDE  parallel  to 
the  plane.  On  the  nssuniptiou  that  friction  is  insensible,  DE  is 
unaffected  bv  impact,  but  AE  is  destroyed.  Hence  AE  represents 
the  entire  change  of  velocity  due  to  impact  and  the  direction  of 
that  change.  The  pressure  on  the  jdane  is  in  tho  direction  AE, 
and  its  amount  is  — mass  of  water  impinging  per  second  x  AE. 

Let  DAE  -  e,  and  let  AD  =  iv.    Then  AE  - 1;  cos  9 ;  DE  -  Vr  sin  ft 
If  Q  is  the  volume  of  water  impinging  on  the  plane  per  second, 

the  change  of  momentum  'a  _  Qiv  cos  6.     Let  AC-jj  =  velocity 

of  the  plane,  and  let  AC  make  the  angle  0AE  =  5  with  the  normal 

to  the  plane.     The  velocity  of  the  plane  in  the  direction  AE= 

P 

McosS.   The  work  of  the  jet  on  the  piano Qj;,  cos  fl'«  cos  !.  The 

same  problem  may  be  thus  treated  algebraically  (fig.  158).     Let 
BAF=o,  and  CAF  — S.     The  velocity  vo{  the  water  may  bedecom- 


Fig.  158 
posed  into  AF  =  «co9a  normal  to  the  plane,  and  FB  — r  sin  a  parallel 
to  the  plane.  Similarly  the  velocity  of  the  plane  -M-AC-BDcan 
be  decomposed  into  BG  -  FE  -  «  cos  !  normal  to  the  plane,  and  DG  — 
u  sin  5  parallel  to  the  plane.  As  friction  is  neglected,  the  velocity 
of  the  water  parallel  to  the  plane  is  unaffected  by  the  impact,  but 
its  component  v  cos  o  normal  to  tho  plane  becomes  after  impact 
the  same  as  that  of  the  plane,  that  Is,  «  cos  8.  Hence  the  change 
of  velocity  during  impact- AE-r  cos  o-  a  cos  8.  The  change  of 
momentum  per  second,  and  consequently  the  normal  pressure  on 

the  plane  is  K-— Q  to  cos  o- u  cos  8).    The  pressure  in  thw 
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direction   in   which    tho    plane   is   moving'  is"  P-N    cos  8- 
u  cos  })  cos  },  and  the  work  done  on  the  plane  is 


—  Q(i)  cos  a 

Pu  —  — Q(lJC03o-  ucosS) 

u  COS  8,  which  is  the 
same  expression  as  before, 
since  AE  — IV  cos  fl  — 
V  cos  o  -  u  cos  S. 

In  one  second  tho  piano 
moves  so  that  the  point 
A  (fig.  159)  comes  to  C,  or 
from  tho  position  shown 
in  full  lines  to  the  posi- 
tion shown  in  dotted  lines. 
If  the  plane  remained  sta- 
tionary, a  length  AB  — o 
of  the  jet  would  impinge 
on  the    plane,   but,    since 


Fig.  159. 


the  plane  moves  in  the  same  direction  as  the  jet,  only  the  length 
HB  — AB- AU  impinges  on  tho  plane. 


t>    1     1  rr        ./-•<^0SS  cos  8  ,  ^,  ,         _.„  COS  8 

But  AH -AC u ,  and  therefore  HB-r-«  . 

cos  a         cos  a  cos  a 


Let 


•—sectional  area  of  jet;  volume  impinging  on  plane  per  second 

_        /         coS5\  t/cosa-«cos8        •        ..        iv     •      »i. 

-Q-»(  r-u )-<» .     Inserting  this  in  the 

\  cos  a/  cos  a 

formulae  above,  we  get 

N  — -^ (»  cos  a  -  u  cos  81' 


g  cos  a  ' 


r-- 

9 


Q  »  cos  8 


cos  a 

:03  8 


Ta  —  —  a  u 

g  cos  a 


(»  cos  a-  u  cos  !)'  . 
(»  cos  a  -  «  cos  8)' 


(1); 


(2); 

(31. 


Three  cases  may  be  distinguished  : — 

(o)  The  plane  is  at  rest.     Then  «-0,  N  — ^  w*  cos  a  ;  and  the 

work  done  on  tho  plane  and  the  efficiency  of  the  jet  are  zero. 
(6)    Tho   plane   moves   parallel   to    the   jet.      Then   8  =  a,  and 
p 
r«  —  —  »i(  cos  'a  fr-ii)' ,  which  is  a  maximum  when  u— '». 

'"  G 

^Vhen«-iB  then  Tii  max. —iV  — »"'  cos  'a,  and  the  efflcienev 

—  il- j  cos'o. 
{c)  The  plane  moves  perpendicularly  to  the  jet.     Then  8  -  90°  -  o  ; 

103  8- sin  0  :  and  Pit- —  au — -  (»  cos  a- u  sin  o)'.     Tliis  is  a 

J  cos  o  ^ 

maximum  when  w  =  Jc  cos  a. 

When  u-  J«  cos  o,  the  maximum  work  and  the  efficiency  are  the 
same  as  in  the  last  case. 

144.  Besi  Form  of  Vane  to  receive  IVatcr. — When  water  impinges 
normally  or  oblitiaely  on  a  plane,  it  is  scattered  in  all  directions 
after  impact,  and  tho  work  carried  away  by  tho  water  is  then 
generally  lost,  from  tho  im|X)S.sibility  of  dealing  afterwards  with 
streams  of  water  deviated  in  so  many  directions.  By  suitably 
farming  the  vone,  however,  the  water  may  be  entirely  deviated  in 
ono  direction,  and  the  loss  of  energy  from  agitation  of  the  water  is 
entirely  avoided. 

(  Let  AB  (ilig.  160)  be  a  vane,  on  which  a  jet  of  water  impinges  at 
the  point  A  and  in  tho  direction  AC.  Take  AC -r- velocity  of 
water,  and  let  AD  represent  in  magnitude  and  direction  the  velo- 
city of  the  vane.     Completing  the  pni-allelogram,  DC  or  AE  repre- 


\ 


Fig.  160. 

si-nts  the  direction  in  which  the  water  is  moving  relatively  to  me 
vane.  If  the  lip  of  the  vane  at  A  is  tangential  to  AE.  the  water 
wiU  not  have  its  direction  suddenly  changed  when  it  impinges  on 
the  vane,  and  will  therefore  have  no  tendency  to  spread  laterally. 
On.  the  contrary  it  will  be  so  gmdually  deviated  that  it  millglidt 


up  the  vane  in  the  direction  AB.     This  is  soiMtimcs  expressed  b^ 
saying  that  the  vane  receives  the  water  tcithoul  shock. 

145.  Floats  of  Poncelet  fFater  meela— Let  AC  (fig.  161)  repre- 
sent the  direction  of  a  thin  horizontal  stream  of  water  having  the 


Fig.  161. 

velocity'u.  Let  AB  be  a  curved  float  moving  horizontally  with  velo- 
city u.  The  relative  motion  of  water  and  float  is  then  initially 
horizontal,  and  equal  to  v  -  u. 

In  order  that  the  float  may  receive  the  water  without  shock,  it  is 
necessary  and  sufficient  that  tho  lip  of  the  float  at  A  should  be 
tangential  to  the  direction  AC  of  relative  motion.     At  the  end  ol 

-^  seconds  the  float  moving  with  tho  velocity  «  comes  to  tho 

position  AjB,,  and  during  this  time  a  particle  of  water  received  at 
A  and  gliding  up  the  float  with  the  relative  velocity  v-u,  attains  a 

haight   DE- — „ — .    At  E  the  water  comes  to  relative  rest.     It 
ig 

then  descends  along  the  float,  and  when  after  """"'  seconds  the 

g 
float  has  come  to  AjB,  the  water  will  again  have  reached  the  lip  at 
A,  and  will  quit  it  tangentially,  that  is,  in  tho  direction  CA„  with 
a  relative  velocity-  (v-u)—  -  V'if/Ul!;  acquired  under  the  influence 
of  gravity.  The  absolute  velocity  of  the  water  leaving  the  float  is 
therefore  u  -  (v -  u)  —  1u,  -  v.  If  i/—  J  v,  the  water  will  drop  off' the 
bucket  deprived  of  all  energy  of  motion.  Tho  whole  of  the  work 
of  the  jet  must  therefore  have  been  expended  in  driving  the  float. 
The  water  rtill  have  beeu  received  without  shock  and  discharged 
without  velocity.  This  is  tho  principle  of  the  Poncelct  wheel,  but 
in  that  case  the  floats  move  over  an  arc  of  a  large  circle ;  the  stream 
of  water  has  considerable  thickness  (about  8  inches) ;  in  order  to 
get  the  water  into  and  out  of  the  wheel,  it  is  then  necessary  that 
the  lip  of  tho  float  should  make  a  small  angle  (about  15°)  with  the 
direction  of  its  motion.  The  water  ijuits  the  wheel  with  a  little  of 
its  energy  of  motion  remaining. 

146.  Pressure  on  a  Curved  Surface  icTun  the  Water  is  deviated 
wholly  in  one  Direction. ^\f  hen  a  jet  of  water  impinges  on  a  curved 
surface  in  such  a  direction  that  it  is  received  without  shock,  the 
pressure  on  the  surface  is  due  to  its  gradual  deviation  from  itq  first 
direction.  On  any  portion  of  tho  area  the  pressure  is  equal  and 
opposite  to  the  fon-e  required  to  cause  the  deviation  of  so  jnrch 
watir  as  rests  on  that  surface.  In  common  language,  it  is  equal 
to  the  centrifugal  force  of  that  quantity  of  water. 

Case  1.  Surface  Cylindrical  and  Staliona;-y. — Let  AB  (fig.  152) 
be  the  surface,  having  its  axis  at  0  and  its  radius  —  r.  Let  the 
water  impinge  at  A  tangentially, 
and  quit  the  surface  tnngenti.illy 
at  B.  Sinco  the  surface  is  at 
rest,  V  is  both  the  absolute  velo- 
city of  the  water  and  the  velocity 
relatively  to  the  surface,  and  this 
remains  unchanged  during  con- 
tact with  the  surface,  because  the 
deviating  force  is  at  each  point 
perpendicular  to  the  direction  of 
motion.  The  water  is  deviated 
through  an  angle  BCD  -  AOB  -  0. 
Each  particle  of  water  of  weight 
p   exerts  radially   a   centrifugal 

force  £^  .    Let  tho  thickness  of 

the  stream  ~t  feet.  Then  the  weight  of  water  reiting  on  nnit  of 
surface  -Gi  tb;  and  the  normal  pressure  per  unit  of  surface 
_,,_5^    L..   The  resultant  of  the  radial  pressures  uniformly  dis- 

g  '  r  .       n 

tributed  from  A  to  B  will  bo  a  force  acting  in  the  direction  OC 
bisecting  AOB,  and  its  magnitude  will  equal  that  of  a  forco  of 
intensity  -  n,  acting  on  tho  projection  of  AB  on  a  piano  per- 
pendicular   to    the    direction    OC.      The    length    of  the    chord 

A3-2r  sin  —  ;  let  A-brcadth  of  the  surface  perpendicular  to  the' 
plane  of  tho  figure.     The  resultant  pressure  on  surface 

^-2^6»5»sii:|^, 
r  g  S! 


Tig  152. 


-R. 


,     .      m      Ot 

.2,-6smyX-^. 


which  is  independent  of  tho  radius  of  curvature.     It  may  be  in- 
ferred that  tho  reaif^Mei.  ir"^uro  is  the  samo  for  any  curved  sur- 
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faco  of  tlie  same  projected  area,  which  doriates  the  water  throngh 
tho  same  angle.  .  ,  _  , 

Coat  2.  Cylindrical  Surface  moving  m  tlu  Direction  AC  vnlh  Kelo- 
miy  u.— Tho  relatiTe  yelocity  -v-u.  The  final  velocity  BF 
(fig.  193)  is  found  by  combining  the  relative  velocity  BD-r-u 


tangential  to  the  surface  with  the  velocity  BE-u  of  the  surface. 
Tho  intensity  of  normal  pressure,  as  in  the  last  case,  ia — • 

The    resultant    normal    pressure   E-2— S<  («-u)«  siuy.     This 

resultant  pressure  may  be  resolved  into  two  components  P  and  L, 
one  parallel  and  the  other  perpendicular  to  the  direction  of  the 
vane  3  motion.  The  former  is  an  effort  doing  work  on  the  vane. 
iTho  latter  is  a  lateral  force  which  does  no  work. 

P-Esin-^ U{v  -  u)»  (1  -  cos-  ^)  ; 

•     /^ 

i      g      ^        ' 

p 

The  work  done  by  the  jet  on  the  vano  is  Pu  =  — W«(b  -«)'(!-  cos  ^), 

which  is  a  maximum  when  u  =  Jv.  This  result  can  also  be  ob- 
tained by  considering  that  the  work  done  on  the  plane  must  be 
equal  to  the  energy  lost  by  the  water,  when  friction  is  neglected. 

If  ^-180°,  COB  ^=-1,  1-COS0-2;    then  P - 2  —  W(» - u)', 

,the  s4me  result  as  for  a  concave  cup. 

147.  Position  which  a  Movable  Plane  takes  in  Floieing  Water. — 
fWhen  a  rectangular  plane,  movable  about  an  ans  parallel  to  one  of 
its  sides,  is  placed  lu  an 
indefinite  current  of  fluid, 
it  takes  a  position  such 
that  tho  resultant  of  the  — 
normal  pressures  on  tho 
two  sides  of  the  axis  passes 
through  the  axis.  If, 
therefore,  planes  pivoted  so 

(that  the  ratio  4- (fig-  164) 

0 

is  varied  are  placed  in 
water,  and  tho  angle  they 
make  with  the  direction  of 
the  stream  is  observed,  the  position  of  the  resultant  of  the  pressures 
on  the  plane  is  determined  for  different  angular  positions.  Experi- 
ments of  this  kind  have  been  made  by  Herr  Hagen.  Some  of  his 
results  are  given  in  the  following  table  : — 


Fig.  16*. 


Larger  Plane. 

Smaller  Plane. 

l-i-o 

0-9 

0-... 

0-90" 

rs" 

724° 

0-8 

60' 

67° 

07 

48* 

43° 

0-6 

25' 

29' 

0-5 

13* 

13° 

0-4 

8* 

6i° 

0-3 

6i* 

0-2 

4" 

148.  Effect  of  Friction  during  Impulse. — Thus  far  the  effect  of  the 
friction  between  the  water  and  the  surface  which  deviates  it  has  been 
neglected.  Nothing  precise  is  known  of  its  mode  of  action,  and 
the  following  investigation  is  in  part  conjectural  .(Rankine,  Steam 
Engine,  p.  171,  §  146). 

Let  it  be  assumed  that  the  friction  causes  a  loss  of  energy  per 
second  proportional  to  tho  height  due  to  the  velocity  of  the  water 
relatively   to   tho  surface ;  that  ia,  tho   head  due  to  the  relative 

Telocity  being  — ,  the  loss  of  head  due  to  friction  wiU  be/—;  the 


rl 


whole  eaergy  due  to  the  relative  head  being  GQ^-,  theloaaof 

energy  due  to  friction  will  be  GQ/— . 

zg 

Cylindrical  Surface  with  Water  deviated  wholly  in  one  Direction, 

Friction  taken  into  account. — In  Case  2,  discussed  in  §  146,  the 

velocity  of  the  water  relatively  to  the  surface  ia  »  -  «.     The  quan' 

tity  of' water  impinging  per  second  ia  W(t)-u}.     The  loss  of  h£ad 

due  to  friction  is/     7"    •     Ths  loss  of  energy  due  to  friction  i( 

GUf  '"  ~  "'  .    The  energy  exerted  on  the  surface,  after  dedactla/ 

the  loss  due  to  friction,  is 
P 

Pm U{v  -  u)'u(l  -  cos  <p)-GHf 

ht[v  -  uf  I  «(1  -  cos  0)  -/  —, 

The  efficiency  when  friction  is  taken  into  account  become* 
Pu  (r-«)  j  2«(l-cos0)-/(r-u)  I 

and  this  becomes  a  maximum  if 

1  -  cos  0  -f/ 
"■°2-2cos0-f/'''v 
being  greater  than  the  speed  when  friction  is  neglecl^  Ih.fSt  ntio 
2(^-co3  0)-^/:  3(1 -cos  0-1-/). 

Suppose  that  the  speed  of  greatest  efficiency  u  has  tJen  (o3id  6> 
experiment  ; 

.    (lu  -  e)(l  -  cos  0) 
v-u 
149.  Direct  Action  distinguished  from  Iteaclion  (I{ankin8,''iS'fea«V 
Engine,  §  147). 

The  pressure  which  a  jet  exerts  da  a  vane  can  be  distinguished 
into  two  parts,  viz  : — 

(1)  The  pressure  arising  from  changing  the  direct  component  at 
the  velocity  of  the  water  into  the  velocity  of  the  vane.  In  fio. 
154,  §  140,  ah  cos  hae  is  the  direct  component  of  the  water  • 
velocity,  or  component  in  the  direction  of  motion  of  vane.  This  it 
changed  into  the  velocity  ae  of  the  vane.  The  pressure  due  t« 
direct  impulse  is  then 

p  _aQ  at  cos  lae -  ae 
'  9 

For  a  flat  vane  moving  normally,  this  direct  action  is  thei  only  action 
producing  pressure  on  the  vane. 

(2)  The  term  reaction  is  applied  to  the  additional  action  duo  t<» 
tho  direction  and  velocity  with  which  the  water  glances  off  th« 
vane.  It  is  this  which  is  diminished  by  the  friction  between  tb» 
water  and  the  vane.     In  Case  2,  §  146,  the  direct  pressure  is 

P.-Gi^t"-"'' 
That  doe  to  reaction  is 


P,=  -GJi 


(« 


9 

-u)« 


9 


cos  0. 


If  0<[9O°,  the  direct  component  of  the  waters  motion  is  nol 
wholly  converted  into  the  velocity  of  the  vane,  and  the  whola 
pressure  due  to  direct  impulse  is  not  obtained.  If  0>9O°,  cos  0  i* 
negative  and  an  additional  pressure  due  to  reaction  is  obtained. 

150.  Reaction  of  a  Jet  issuing  from  a  Vessel. — Suppose  a'vcssal 
filled  with  water  (fig.  165),  having  an  orifice  of  area  u,  from  whicl« 
water  issues  horizontally  with  a  velo- 
city 1'  —  '■J'lgh.  The  volume  dis- 
charged per  second,  neglecting  con- 
traction, —  lev.  The  momentum  gene- 
rated per  second  in  a  horizontal  direc- 

P 
tion  — — Mf';  and  this  is  equal  to  the 

9 
force  producing   tho   change  of  mo- 
mentum. 

Heuce  tho  horizontal  force  or  reac- 
tion R,  acting  on  the  side  of  the  vessel, 
opposite  to  the  orifice,  and  equal  and 
opposite  to  the  force  producing  the  momentum,  is  ' 

K-—  u.«'-2G«A  ; 

this  is  the  weight  of  a  column  of  water  the  section  of  which  is  la 
area  of  the  orifice,  and  the  height  is  twice  the  head. 

If  tho  vessel  moves  in  a  direction  opposite  to  that  of  the  iet,  wit« 
the  velocity  i«,  tho  absolute  velocity  of  the  water  leaving  the  reaeal 

is  » -  u.     The  momentum  generated  per  secood  is  —  €»»(»-il»)— R 


Fig.  165. 
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Jet  Propeller. — In  the  case  of  vessels  propelled  by  &  jet  of  water 
(fig.  166),  driven  atemwards  from  orifices  at  the  side  of  the  veseel  the 
water,  originally  at    rest  outside  the  ' 

vessel,  is  drawn  into  the  ship  and 
caused  to  move  with  the  forward 
velocity  V  of  the  ship.  Afterwards 
it  is  projected  stcmwards  from  the 
jets  with  a  velocity  v  relatively  to  the 
ship,  or  1)  -  V  relatively  to  the  earth. 
If  n  is  the  total  sectional  area  of  the 
jeta,  0»  is  the  quantity  of  water  dis- 
charged per  second.    The  momentum 

generated  per  second  in  a  stemward  direction  is  —  Dv{v  -  V),  and 

this  is  equal  to  the  forward  acting  reaction  T  which  propels  the 
ship. 
The  energy  carried  away  by  tho  water 
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i-.  nv{v- 


V)' 


(1). 


The  usefol  work  done  on  the  ship 


-G 


PV-^Or(r-V)V 


(3). 


....     (2). 

Adding  (1)  aid  (2),  wo  got  tho  whole  work  expended  on  the  water, 
neglecting  friction : — 

g  2 

Hence  the  efficiency  of  the  jot  propeller  b 
PV-  2V 

Wv+y 

This  increases  towards  unity  as  v  approaches  V.  In  other  words, 
the  less  the  velocity  of  the  jets  exoeeas  that  of  tlie  ship,  and  there- 
fore the  greater  the  area  of  the  orifice  of  discharge,  the  greater  is  the 
efficiency  of  the  propeller. 

In  the  "  Waterwitch  "  v  waa  about  twice  V.  Hence  in  this  case 
the  theoretical  efficiency  of  the  propeller,  friction  neglected,  was 
about  }. 

151.  Pressure  of  a  Stead]/  Stream  in  a  JJniform  Pipe  on  a  Plane 
normal  to  the  Direction  of  Moti&n. — Let  CD  (fig.  167)  be  a  plane 

l-Ao  \Ax  \At 


Fig.  167. 
pla<^d  normally  to  the  stream  which,  for  simplicity,  may  be  sup- 
posed to  flow  horizontally.  The  fluid  filaments  are  deviated  in 
front  of  tho  plane,  form  n  contraction  at  AjAi,  and  converge  again, 
leaving  a  mass  of  eddying  water  behind  tho  plane.  Suppose  tho 
section  A^k^  taken  at  a  point  where  the  parallel  motion  has  not 
begun  to  be  disturbed,  and  AjA,  where  the  parallel  motion  is  re- 
established. Then,  since  the  same,  quantity  of  water  with  tho 
same  velocity  passes  AjA,,  A..\,  in  any  given  time,  the  external 
forces  produce  no  change  of  momeutum  on  the  maiis  AjA^AjA,, 
and  most  therofora  bo  in  equilibrium.  If  fi  is  the  section  of  the 
stream  at  AjAd  or  AjA,,  and  a  the  area  of  the  plate  CD,  the  area  of 
the  contracted  section  of  the  stream  at  A,Ai  will  be  c,  (O-oi), 
where  c,  is  tho  coefficient  of  oontfaction.  Hence,  if  t;  is  the  velo- 
city at  A^iA,  or  AjA,,  and  r,  the  velocity  at  AjAi, 
in-c,ri(0-(») ; 

•  •     ''i'='"-7r; T (1)- 

I^Po-  Pi>  Pi  ^  the  oressures  at  the  tnrce  sections.     Applying 
BemonUi's  theorem  tr  Uie  scctious  A.A,  and  AjAi, 

G^2j     0^2g' 
Also,  for  the  sections  A,A,  and  A,A5,  allowing  that  the  head  dne 
U  the  relative  velocity  Uj  -  «  is  lost  in  shock : 


a  +  ?X_E»  +  '' 


(fi-r)' 


•■•     Po-Vi-O 
m,  introdaciug- the  value  in  (1), 


^"    .2? 
2? 


(2); 


(3).. 


Now  tho  external  forces  in  the  direction  of  motion  acting  on  tho 
moss  A,A<,A,A,  are  the  pressures  ;,„n.  -  „/)  at  the  ends,  tnd  tbo 
reaction  -  K  of  the  plane  on  tho  water,  which  is  equal  and  opposite 
to  the  pressure  of  tho  water  on  tho  plane.  As  these  are  in 
equilibrium,  t»  ■" 

(/'o-J'.)0-R-0; 

7)-')rg  ■  ■  ■  ■  w^ 


E-cnf 


an  expression  like  that  for  the  pressure  of  an  isolated  jet  on  an  in- 
definitely extended  plane,  wjth  the  addition  of  the  term  in  hracket^ 
which  denonds  only  on  tho  areas  of  the  stream  and  the  plane.  For 
a  given  i)lane,  the  expression  in  brackets  diminishes  as  0  increases. 

If -^-p,  the  equation  (i)  Ijccomes 


which  is  of  the  form 


-SliT^-)'l 


K-G«^xK, 


(4a). 


where  K  depends  only  on  the  ratio  of  the  sections  of  the  stream  and 
plane. 

For  example,  let  e,  -0-85,  a  value  which  is  probable,  if  we  allow 
that  the  sides  of  the  pipe  act  as  internal  borders  to  an  orifice.    Then 


K-,(im-£^.i)' 


p- 
I 

2 
S 

4 

6 

10 

60 
100 


E- 

oo 

8-66 
1-75 
1-29 
110 
•94 
200 
3-60 


The  assumption  that  tne  coefficient  of  contraction  e,  is  constant 
for  different  values  of  f  is  probably  pnly  true  when  p  is  not  very 
large.  Further,  the  increase  of  K  for  large  values  of  p  is  contrary  to 
experience,  and  hence  it  may  be  inferrrd  that  the  assumption  that 
aU  the  filaments  have  a  common  velocity  r,  at  the  section  A,  A,  and 
a  common  velocity  v  at  the  section  AjA,  is  not  true  when  the  stream 
is  very  much  larger  than  tho  plane.   •Hence,  in  the  expression 

K  must  be  determined  by /jxperiment  in  each  special  case. 

\'.>%  Pressure  on  a  ChjUndrical  Body  of  a  Length  about  thru 
times  its  Diameter.— A.  contraction  of  the  stream  is  formed  at  A,A, 


Fig.  168. 
(fig.  168).    Let  the  same  notation  be  used,  tne  subscript  figures  indi- 
cating the  section  to  which  the  quantities  belong. 
For  sections  A,,^,,,  A,Ai, 

Q'^2g     6     ;2<>' 
for  sections  AjA,  and  A,Ajj  allowing  for  the  abrapt  enlargement 
of  the  stream, 

G^ig     G^ig^      1g       ' 

and  for  sections  A,A„  AjAj,  allowing  for  another  abmpt  enluge- 
ment, 

G"^'2g     G^ig"^     2g      ' 
Adding  tho  three  equations, 

'•-■p»-«j-2r~"^-2r"{- 

From  the  principle  of  momentum, 

(i..-/,]n-R-0; 
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Pottinir  •  for  the  eection  of  the  oody.  e,  for  the  coefficient  of  cou- 


tnctioQ; 


or,  pitting  p  ■ 


Then 


c,{Q-u)  for  the  area  of  the  stream  at  AjAj, 


n 


'c.(n-«.) 


c.(/)-l) 


R-K,G»2^. 


where 


-.-'l(;^l)■(^')'-fe-')■^ 


easily 


Taking  <;.-0-85  and  p-i.  Kj-OWT,  a  value  less  than  before. 
Hence  there  is  less  pressure  on  the  cy Under  than  on  the  thin  plane. 

163.  Distribution  of  Pressure  on  a  Surface  on  which  a  Jet  impinges 
normally.— "^ha  principle  of  momentum  gives  readily  enough  the 
toUl  or  resultant  pressure  of  a  jet  impinging  on  a  plane  surface,  hut 
in  some  cases  it  is  useful  to  know  the  distribution  of  the  pressure 
The  problem  in  the  case  in  which  the  plane  is  struck  normally,  and 
the  jet  spreads  in  all  directions,  is  one  of  great  Complexity,  but  even 
in  that  case  tho  maximum  intensity  of  the  pressure 
assigned.  Each  layer  of  water 
flowing  from  an  orifice  is  gradu- 
ally deviated  (fig.  169)  by  contact 
with,  the  surface,  and  during 
deviation  exercises  a  centrifuml 
pressure  towards,  the  axis  of  the 
.jet  The  force  exerted  by  each 
small  mass  of  water  is  normal  to 
its  path,  and  inversely  as  the 
radius  of  curvature  of  the  path. 
Hence  the  greatest  pressure  on 
the  plane  must  be  at  the  axis  of 
the  jet,  and  the  pressure  mnst  de- 
crease from  the  axis  outwards,  in  .  •  c  ,,„  *v 
some  such  way  as  is  shown  by  the  curve  of  pressure,  in  hg.  170,  tne 
br.inche3  of  the  curve  being  probably  asymptotic  to  the  plane. 

For  simplicity  suppose  the  jet  is  a  vertical  one.     Let  A,  be  the 
deptkof  the  orifice  Irom  the  free  surface,  and  Dithe  velocity  of  dis- 


reversed,  and  there  would  be  reflux.  Hence  the  maximum  intensity 
of  the  pressure  of  the  jet  on  the  plane  is  h  feet  of  water.  If  the 
pressure  curve  is  drawn  with  pressures  represented  by  feet  of  water. 
It  will  touch  the  free  water  surface  -at  the  centre  of  the  jet. 

Suppose  the  pressure  curve  rotated  so  as  to  form  a  solid  of  revolu- 
tion. The  weight  of  water  contained  in  that  solid  is  the  total 
pressure  of  the  jet  on  the  surface,  -which  has  already  been  deter- 
mined. Let  V—  volume  of  this  soUd,  then  tiV  is  its  weight  in 
pounds.     Consequently 

GV-^ 


9 
\  =  2a^hhl. 

TVe  have  already,  therefore,  two  conditions  to  he-satisfied  by  the 
pressure  curve. 

Some  very  interesting  expeiimentson  the  distribution  of  pressure 
on  a  surface  struck  by  a  jet  have  been  made  by  Mr  J.  S.  Beresford 
{Prof.  Papers  on  Indian  Engineering,  No.  ccc.vxii. ),  ivith  a  view  tu 
afford  imformation  as  to  the  forces  acting  on  the  aprons  of  weirs. 
Cylindrical  jets  J  inch  to  2  inches  diameter,  issuing  from  a  vessel  in 
which  the  water  level  was  constant,  were  allowed  to  fall  vertically 
on  a  brass  plate  9  inches  in  diameter.  A  shi.tI'  hole  in  the  brass 
plate  communicated  by  a  flexible  tube  with  a  vertical  pressure 
column.  Arrangements  were  made  by  .which  this  aperture  could 
be  moved  4js  inch  at  a  time  across  the  area  struck  by  the  jet  The 
height  of  the  pressure  column,  for  each  position  of  the  aperture,  gave 
the  pressure  at  that  point  of  the  area  struck  by  the  jet.  When  the 
aperture' was  exactly  in  the  axis  of  the  jet,  the  pressure  column  woa 
very  nearly  level  with  the  free  surface  in  the  reservoir  supplying  thfl 

jet ;  that  is,  the  pressure  was  very  nearly—  .    As  the  aperture  moved 

away  from  the  axis  of  the  jet,  the  pressure  diminished,  and  it  became 
insensibly  small  at  a  distance  from  the  axis  of  the  jet  about  equal  to 
the  diameter  of  the  jet.  Hence,  roughly,  the  pressure  due  to  the  jet 
extends  over  an  area  about  four  times  the  area  of  section  of  the  jet 
Fig  171  shows  the  pressure  curves  obtained  in  three  experiments 
with  three  jets  of  the  sizes  shown,  and  with  tha  free  surface  level  iu 
the  reservoir  at  the  heights  marked. 


Experiment  1. 
Jet  -476  in.  diameter. 


§2- 


Fig.  170. 
charge.     Then,  if  u  is  the  area  of  the  orifice,  the  quantity,  of  water 

impinging  on  the  plane  is  obviously    

Q  =  aiVi=aiV23Ai  ; 
that  is,  supposing  the  orifice  rounded,  and  neglecting  the  coefBcient 
of  discharge.  ,       .,       •,        •     -l 

The  velocity  with  which  the  fluid  reaches  the  plane  is,  however, 
greater  than  this,  and  may  reach  the  Value 

v=\/2gK  ; 
where  h  is  the  depth  of  the  plane  below  the  free  surface.  The 
external  layers  of  fluid  subjected  throughout,  after  leaving  the 
orifice,  to  the  atmospheric  pressure  wiU  attain  the  velocity  y,  and 
will  flow  away  witli  this  velocity  unchanged  except  by  tnction. 
The  layers  towards  the  interior  of  the  jet,  being  subjected  to 
a  pressure  greater  than  atmospheric  pressure,  -will  attain  a  less 
velocity,  and  so  much  less  as  they  are  nearer  the  centre  of  the  jet 
But  the  pressure  can  in  no  case  exceed  the  pressure  |-  or  *  measured 
in  feet  o(  water,  or  ft.e  direction  of  motion  of  the  water  would  M 
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Experiment  2. 
Jet  -988  In.  diameter. 
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0 

-06 

•1 
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■6 

•65 

•7 

•75 

•8 

•85 

•96 


£6= 


Experiment  3. 
Jet  1*95  In.  diameter. 
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27 

23 
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3 
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0 

•08 
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•28 
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•63 
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•63 
•68 
•73 
•78 
•83 
•88 
•93 
-98 
ri3 
1-18 
1-23 
1-28 
1^33 
1^38 
1-43 
1-48 
1^63 
1-68 
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26-9 

26-9 

26  •S 
26-5-26-fl 
26-4-26^6 
26-3-26-a 

26-2 

25-9 

25-5 

25 

24-6 

24 

23-3 

22  5 

21  8 

21. 

20-3 

19.-3 

18 

17 

13-5 

12^5 
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9-6 
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7 
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6 

4-3 
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As  the  general   form   of  the   pressure   curve   has  been   already 
indicated,  it  may  be  assunjed  that  its  equation  is  of  the  form 

y-oT'' d). 

But  it  lui  already  been  shown  that  iot  Jt"0,  yli,  hence  «—*. 
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To  determine  the  remaining  constant,  the  other  condition  may  be 
used,  that  the  solid  formed  uy  rotating  the  pressure  curve  represents 
the  total  pressure  on  tlie  plane.     The  volume  of  the  solid  is 


V  i  /      irxi/Ox 
Jo 

-'0 

"log.iL    "     Jo 


xdx 


log,  6 
Using  the  condition  already  stated, 


i'e.»-^V7^ 


(2). 


definiteness  to  be  moving  through  the  fluid,  receive  from  it  foruara 
momentum.  Tortious  of  this  lorward  moving  water  ore  tliro\ni  ofl 
laterally  at  the  edgis  of  the  plate,  aiul  dillusol  tlirouyh  llir  Muroumf 
ing  Huid,  instead  of  falling  to  tliiir  original  iwsiiion  iKliiml  ilir 
plate  Other  portions  of  conipurativrly  still  water  are  dr.ipgnl  into 
niotiou  to  tUl  the  space  left  behind  the  jilat" :  and  there  is  thns  a 
pressure  less  than  hydrostatic  pivssure  at  the  bark  of  the  plati-.  The 
whole  resistance  to  the  motion  of  the  plate  is  the  sum  of  llic  excess 
of  pressure  in  front  and  deficiency  of  pressure  Whind.  This  rosistano 
is  independent  of  any  friction  or  viscosity  in  the  fluid,  and  is  due 
simpl;-  to  its  inertia  resisting  a  sudden  change  of  diiection  at  tht 
edge  of  the  plate. 

Experiments  made  by  a  whirling  machine,  in  which  the  plate  .i» 
fixed  on  a  long  arm  and  moved  circularly,' gave  the  following  value 
of  the  coelhcicnt/.  The  methoil  is  not  free  from  objeetion,  as  the 
centrifugal  force  causes  a  flow  outwards  across  the  jilate 


Putting  the  value  of  J  in  (2)  in  eq.  (1),  and  also  r  for  the  radius  of 
the  jet  at  the  orifice,  so  tliat  win^,  the  equation  to  the  pressure 
curve  is 


I 


-^^l 


y  =  hi 

154.  Sesistance  of  a  Plaju  nwring  through  a  Fluid,  or  Prcisure 
of  a  Current  on  a  Plane. — When  a  thin  plate  niove»  through  the 
air,  or  through  an  indelinitely  large  mass  ol  still  water,  in  a  direction 
normal  to  its  surface,  there  is  an  excess  of  pressure  on  the  anterior 


Approxtiiiate 

Ann  of  IM»te 

III  tn.  ft. 

Values  ut/.                                1 

Dorda. 

Huiion.       1      Thituult. 

013 
0-25 
0-63 
111 

1-39 
1-49 

:c4 

l'.il 

143                   1-525 

'.'.             1         1-784 

0  0-5 

Distance  f^om  Axis  of  Jet  in  Inches. 
Fio.  171. — Curves  of  Pressure  of  Jets  impinging  normally  on  a  Plane. 


fn.-o  and  a  diminution  of  pressure  on  the  posterior  face.  Ix-t  ti  bo 
the  relative  velocity  of  the  plate  and  fluid,  O  the  area  of  the  plate,  G 
the  density  of  the  fluid,  h  the  height  due  to  the  \clocity,  tb-n  the 
total  resistance  is  expressed  by  the  equation 


There  is  a  steady  increase  of  resistance  w  ith  the  size  of  the  plate, 
in  part  or  wholly  due  to  ccntiifugal  action. 

Dubuat  made  experiments  on  a  jdane  one  fool  square,  moved  in 
a  straight  line  in  water  at  3  to  6J  feet  per  second.     Calling  m  the 

coclficieut  of  excess  ol 
pressure  in  front,  and  n 
the  coefficient  of  de- 
ficiency of  pressure  behmd, 
BO  that/— m  +  n,  he  found 
the  following  values  : — 
m=l ;  ii=0-4r3;  /=1-43S. 

The  jircssures  were  mea- 
sured by  jiressure  columns. 
Experiments    by     Morin, 
riooert,    and    Uidion    on 
jilatcs  of  0  3  to  2  7  square 
t  Icetarea,  drawn  vertically 
■§  through        water,       gave 
It  /-218;  but   the   cxperi- 
V.,  ments    were   made     in    a 
_  reservoir  of  comparatively 
«  small  depth.     For  similar 
^  plates  moved  through  air 
g  they  found/— 1-36, a  result 
"•*  more    in  accordance  with 
■5  those  which  precede, 
c^       For  a  fixed  plane  in  a 
e  moving   current  of  water 
2  Mariotto    found  /-I  25. 
b  Dubuat,  in  experiments  in 
g  a    current  of   water    like 
^  those     mentioned    above, 
obtained        the        values 
m-1-186;  n-0-670; 

/-I -856.  Thibault  ex- 
posed to  wind  pressure 
planes  of  1-17  and  25 
square  feet  area,  and 
found /to  vary  from  1'568 
to  2125,  the  mean  value 
being  /-I '834,  a  result 
ngrccing  well  with  Du- 
buat 

155.     Can     tchen     tht 
Direction     of   Motion     u 


E. 


./Cn  —  pounds -/CnA  ; 


where/is  a  coefficient  havingabout  the  value  1'3  for  aplate  moving 
instill  fluid,  and  1-8  for  a  current  impinging  on  a  fixed  plane,  whether 
the  fluid  is  air  or  water.  Thcdiflercnccin  the  value  of  thecocffK-ient 
in  the  two  cases  is  perhaps  due  to  errors  of  experiment.  There  is  a 
similar  resistance  to  motion  in  the  case  of  all  bodies  of  "nnfair" 
torn,  that  is,  in  which  the  surfaces  over  which  the  water  slides  are 
not  ol  gradual  and  continuous  curvature. 

Th<  stress  between  the  fluid  and  plate  arises  cniefly  in  this  w.iy. 
The  £^Teains  of  Huid  deviated  in  front  of  the  plat«,  supposed  for 


oblique  to  the  Plane. — The  determination  of  the  pressure  between  a 
fluid  and  surface  in  this  case  is  of  importance  in  many  practical 
questions,  for  instance,  in  assigning  the  load  due  to  wind  pressure 
on  sloping  and  curved  roofs,  and  experiments  have  been  made  by 
Hutton,  Vince,  and  Tliibault  on  planes  moved  circularly  through 
air  and  water  on  a  whirling  machine. 

Let  AB  (fig.  172)  be  a  plane  moving  in  the  direction  K  malcing 
an  angle  <p  with  the  plane.  The  resultant  prcsscni  between  the 
fluid  and  the  plane  will  be  a  normal  pressure  N.  The  component  R 
of  this  normal  pressure  is  the  resistance  to  the  motion  of  the  )ilan» 
and  the  other  component  L  is  a  lateral  force  resisted  by  the  guidet 
which  support  the  plane.     Obviously 

R  -  N  sin  0  ; 

L  —  N  cos  ^ . 
In  the  case  of  wind  pressure  on  a  sloping  roof  surfaco,  R  is  th« 
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horizontal  aud  L  the  vertical   component  of    the  normal  pres- 
sure. 

In  experiments  with  thowhirling  machine  it  is  the  resistance  to 
motion,  R,  -which  is  directly 
measored.      Let    P    be  the 
presaure  on  a    plane  moved         '^^ 
normally    through    a    fluid.  '^x^ 

.Then,    for    the   same  plane  .'"x^ 

inclined  at  an  angle  (j>  to  its y__  ' 

direction  of  motion,  the  re- 
sistance was  found  by  Button 
to  be 

B-P(sm  <,)»■**»  «<»*. 

A  simpler  and  more  con- 
Tenient  expression  given  by 
Colonel  Dxchemin  is 

K=P     2  °'°'^     . 
1+  sinV 
Conseciuently,  the  total  presaure  between  the  fluid  and  plane  is 
aain  (^  2F 


Fig.  172. 


N  =  P. 
ted  the  lateral  force  is 


1  -'-  aii'di     cosec  (p  +  sin  ^ 


L=P 


2  sin  </>  cos  0 


1  +  sin'^ 

In  1872  some  experiments  were  made  for  the  Aeronautical 
Society  on  the  pressure  of  air  on  oblique  planes.  These  plates,  of 
1  to  2  feet  square,  were  balanced  by  ingenious  mechanism  designed 
by  ilr  Wenham  and  Mr  Spencer  Browning,  in  such  a  manner  that 
both  the  pressure  in  the  direction  of  the  air  current  and  the  lateral 
force  were  separately  measured.  These  planes  were  placed  opposite 
a  blast  from  a  fan  issuing  from  a  wooden  pipe  18  inches  square. 
The  pressure  of  the  blast  varied  from  1%  to  1  inch  of  water  pres- 
sure. The  following  are  the  results  given  in  pounds  per  square 
foot  of  the  plane,  aud  a  comparison  of  the  experimental  results 
with  the  pressures  given  by  .Duchemin'a  rule.  These  last  values 
are  obtained  by  taking  P  —  3'31,  the  observed  pressure  on  a  normal 
»\irface : — 


Angle  between  Plane  and 
Direction  ot  Blast. 

15' 

20- 

60" 

90' 

Horizontal  pressure  R 

0-4 
1-6 
1-66 
1-605 

0-61 
1-96 
2-05 
2-027 

2-73 
1-26 
3-01 
3-276 

8-31 

3-31 
3-31 

Normal  pressure  ^lj'**-i-K* 

Normal  pressure  by  Ducliemin's  j 
rule i 

Bebistakce  of  Ships. 

166.  Down  to  a  recent  period  the  resistance  of  ships  was  supposed 
to  be  due  to  a  difference  between  the  pressure  on  the  bow  and  stem, 
caused  by  the  pushing  aside  of  the  water,  precisely  as  in  the  case  of 
the  "unfair"  bodies  whose  resistance  has  just  been  discussed.  Hence 
the  resistance  was  supposed  to  bo  proportional  to  the  immersed  mid- 
ship sectional  area  of  the  vessel  It  will  be  shown  immediately, 
however,  that  in  a  "  fair"  body,  completely  immersed,  there  is  no 
resistance  of  this  kind,  the  pressure  of  the  water  closing  in  behind 
exactly  balancing  the  excess  of  pressure  on  the  bow.  In  such  a 
body,  therefore,  the  resistance  is  almost  entirely  due  to  the  frictional 
drag  of  the  water  on  the  surface  of  the  body,  and  is  proportional  to 
its  skin  area.  In  a  ship,  which  is  oidy  partially  immersed,  a  further 
resistance,  which  in  some  cases  becomes  very  large,  is  due  to  the 
alteration  of-  the  surface  level  of  the  water  causing  a  dissipation  of 
enerCT  in  producing  waves. 

157.  Stream  Line  Molion  of  a  Fluid  past  a  submerged  Body. — 
Consider  a  shipshape  body,  or  body  affair  form,  that  is,  bounded 
by  surfaces  of  continuous  curvature,  moving  below  the  surface  of  a 
fluid,  and  for  the  moment  let  the  friction  of  the  iiuid  against  the 


*r*"jl 


surface  of  the  body  be  supposed  absent.  In  such  conditions,  the 
particles  of  fluid  are  gradually  deviated  sideways  as  the  body  passes, 
and  gradually  close  together  again  behind  it.  They  are  left  after 
the  operation  in  their  original  position  with  momentum  unchanged ; 
there  is,  therefore,  in  this  case  no  "esistauce  duo  to  the  direct  action 
of  tlie  inertia  of  the  water. 


The  nature  of  the  action  is  more  conveniently  studied  by  supj  osing 
the  body  at  rest  and  the  fluid  flowing  past  it.  liCt  S,  fig  173,  repie- 
sent  the  immersed  body  surrounded  oy  fluid  which  is  Bowing  jiast 
it.  The  fluid  particles,  arrivinj^  at  A  in  the  direction  fliown  by  the 
arrow,  are  gradually  deviated  aa  they  approach  S,  gradually  unite 
again  after  passing  it ;  and,  if  the  body  is  of  fair  form,  tliat  is,  ifit 
presents  no  abrupt  changes  of  section  or  discontinuity  of  curvature, 
the  stream  lines  or  paths  of  the  particles  will  be  continuous  lines, 
which  take,  at  a  sufficient  di-itance  B  eternwards  of  S,  tlicii-  original 
direction  of  motion.  The  fluid  surrounding  S  may  tlien  bo  con- 
ceived to  be  divided  into  an  infinite  number  of  elemei*  aiy  streams 
of  continuous  cui-vature.  Suppose,  for  simplicity,  S  is  a  solid  of 
revolution.  Then,  from  the  similarity  of  conditions  in  all  directions, 
thp  elementary  streams  will  be  in  planes  drawn  through  the  axia 
of  S. 

Each  elementary  stream  may  be  conceived  as  a  mass  bf  fluid  flow- 
ing steadily  in  an  infinitely  thin  frictinnless  pipe.  But  it  has 
already  been  shown  that  in  a  tortuous  pipe,  the  ends  of  which  are 
in  the  same  direction,  there  is  no  resultant  force  due  to  the  motion 
of  the  fluid  which  tends  to  displace  the  pipe,  either  due  to  its  curva- 
ture or  its  changes  of  section.  Consequently  the  whole  mass  of 
fluid  exerts  no  resultant  pressure  on  the  body  3  past  which  it  ia 
flowing.  Nor,  if  the  fluid  is  at  rest,  will  there  be  any  resistance  to 
the  uniform  motion  of  the  body  6  tlirough  it.  The  resistance  of 
the  ship  therefore  cannot  be  due,  like  that  of  an  unshipshape  body, 
to  the  forward  momentum  impressed  directly  on  the  fluid.  In  a 
frictionless  fluid,  and  for  a  uniformly  moving  and  wholly  imnicrs:d 
body  of  fair  form,  the  resistance  would  be  nil. 

With  a  fluid  which  is  not  perfectly  frictionless,  however,  a 
resistance  may  be  generated  in  tliis  way.  The  particles  of  water 
exert  a  drag  on  the  surface  of  the  body  over  wliich  they  slide. 
They  receive,  either  in  consequence  of  their  adhesion  to  the  surface, 
or  in  conseqiicnce  of  impart  on  the  roughnesses  which' project  from 
it,  a  forward  momentum,  and  the  velocity  at  B  is  no  longer,  as  in  a 
frictionless  fluid,  the  same  as  the  velocity  at  A. 

In  the  case  of  a  ship  which  is  only  in  part  immersed  thei-o  ia 
another  source  ot  resistance.  Considering  the  elementary  stroama 
already  defined  as  flowing  along  indefinitely  thin  frictionless  jiipes, 
it  is  obvious  that  there  would  be  greater  pressure  iu  those  parti 
where  the  cross  section  was  large  and  the  velocity  small,  and  less 
pressure  where  the  section  was  small  and  the  velocity  high.  It 
will  be  seen  from  the  diagram  that  the  streams  are  large  in  cross 
section  in  the  neighbourhood  of  the  bow  and  stern,  aud  small  along 
the  sides.  There  will  therefore  bo  an  excess  of  pressure  at  bow  and 
stern,  and  a  diminution  at  the  sides.  But  tho  free  surface  of  the 
water  in  which  the  ship  floats  is  a  surface  of  uniform  pressure. 
Hence  the  water  will  be  forced  up  at  tho  bow  and  stern,  and  sink 
down  in  the  space  between,  the.variation  of  the  hydrostatic  pressure 
due  to  depth  balancing  tho  variation  of  pressure  in  the  stream  lines. 
There  are  thus  formed  waves  accompanying  the  shijv.  So  far  as  tho 
ship  in  its  passage  tlirough  the  water  has  to  supiJy  the  waste  of 
energy  due  to  tlie  diffusion  of  this  wave  motion  in  the  surround- 
ing liquid,  it  sutlers  a  resistance  wliich  may  be  termed  the  wave- 
making  resistance.  This  resistance  would  arise  even  iu  a  frictionless' 
fluid. 

It  will  be  seen  from  the  foregoing  that  the  two  principal  causes 
of  the  resistance  to  the  motion  of  a  ship  are  the  skin  friction  and 
the  production  of  waves.  The  frictional  resistance  depends  on  the 
immersed  surface  of  the  ship,  its  roughness,  and  the  velocity  of 
the  water  relatively  to  the  surface.  Jlr  Fronde  concludes  that 
no  sensiblo  error  is  committed  if  tho  frictional  resistance  is  taken 
to  be  equivalent  to  that  of  a  rectangular  surface  of  equal  area  and 
of  length  (in  the  line  of  motion)  equal  to  that  of  the  shiii  and  mov- 
ing at  the  same  speed.  For  such  a  rectangular  surface  Mr  Froudc'a 
experiments  already  described  furnish  the  means  of  calculating  the 
resistance. 

Experiments  made  on  H.M.  ship  "Greyhound"  appear  to  show 
that  m  well-formed,  clean-bottomed  ships,  at  speeds  not  exceeding 
8  knots  per  hour,  the  frictional  resistance  is  fi-om  80  to  90  per  cent 
of  the  whole  resistance,  and  that  at  the  greatest  speeds  of  the 
quickest  ships  the  frictional  resistance  is  from  60  to  70  per  cent  of 
the  whole  resistance.  For  ships  with  foul  bottoms  the  frictional 
resistance  is  a  still  larger  fraction  of  the  whole  resistance. 

The  wave-making  resistance  is  not  yet  fully  understood,  and 
involves  considerations  beyond  the  scope  of  the  present  article. 
For  any  given  length  of  ship,  with  given  proportions  of  entrance, 
middle  body,  and  run,  there  is  a  limit  of  speed  beyond  which  the 
resistance  due  to  dissipation  of  energy  in  waves  lapidly  increases 
Below  that  limit  the  resistance,  being  chiefly  due  to  friction,  in- 
creases nearly  as  the  square  of  the  speed.  Above  thit  limit  the 
resistance  increases  as  a  higher  power  of  the  speed.  In  the  triiU 
of  the  "  Greyhound  "  the  resistance  varied  nearly  as  tho  square  of 
the  speed  up  to  8  knots  per  hour,  as  the  cube  of  tho  speed  at  10 
knots,  and  as  tho  fourth  power  of  the  speed  at  12  knots. 

158.  Jlalio  of  the  Resistance  of  Models  and  of  Actual  Ships. — It 
will  be  understood  from  tho  foregoing  explanations  that  the  laws  of 
tho  resistance  of  ships  arc  complicated  and  at  present  imperfectly 
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known.  Mr  Fromlo  lias,  liowevcr,  imlicatcil  a  way  in  wii.cli  cxpcri- 
inciiU,  on  coiuparativcly  small  models,  may  bo  made  go  as  to  furnish 
Very  useful  data  as  to  tlio  resistance  of  sbijis.  In  order  that  expcri- 
mcuts  on  models  may  bu  serviceable,  it  is  necessary  that  their 
resistance  should  be  measured  at  speeds  for  which  the  different 
fcsistances  bear  the  same  [iroportion  to  each  other  as  in  the  actual 
■hip.  I^t  d  be  the  ratio  of  tLe  dimensions  of  the  model  to  that  of 
the  ship  Let  R,,  R^  R,  ...  bo  tho  resistances  of  the  model  at 
speeds  Vj,  «„  c,  .  .  .  Then  it  may  bo  expected  that  the  actual 
ship  at  speeds  rjVif,  t',V(7,  VjVoi  .  .  .  will  have  resistances 
d'U„  (PR,,  (PR^ 

This  law,  however,  is  not  strictly  applicable  to  that  part  of  tho 
rosistanco  which  is  duo  to  friction,  because  of  tho  diminution  of  the 
eoefTicicnt  of  friction  for  a  given  surface  as  tho  length  increases. 
Hence,  when  the  rosistanco  of  tho  model  has  been  ascertained,  a 
correction  must  be  macio  to  allow  for  the  different  coefficient  of 
friction  of  tho  ship.  The  frictional  resistances  of  the  model  and  of 
the  ship  arc  calculated  from  their  immersed  surfaces,  nsing  the  co- 
efficients of  friction  suitable  for  their  respective  lengths.  Dedbct- 
ing  tho  former  and  adding  the  latter  to  the  observed  resistance 
•t  the  corresponding  speods,  the  total  resistance  of  the  ship  b  ascer- 
Itaincd. 

XIII.-HYDRAULIC  MACHINERY. 

159.  Hydraulic  machinery  may  be  broadly  divided  into 
hydraulic  motor  machines  aud  puinpa.  la  the  former 
blass,  a  quantity  of  water  descending  from  a  higher  to  a 
lower  level,  or  from  a  higher  to  a  lower  pressure,  drives  a 
machine  which  receives  energy-irom  the  water,  and  applies 
it  to  overcoming  the  resistances  of  other  machines  doing 
useful  work-  In  the  latter  class,  work  done  on  the  machine 
by  a  steam  engine  or  other  source  of  energy  is  employed 
in  lifting  water  from  a  lower  to  a  higher  level  A  few 
machines  such  as  the  ram  and  jet  pump  combine  the 
functions  of  motors  and  pumps. 

Water  "3IOTOE9. 

In  every  system  of  "machinery  deriving  energy  from  a 
natural  water  fall  there  exist  tho  following  parts  : — 

(1)  A  supply  channel  or  head  race,  leading  the  water 
from  the  highest  accessible  level  to  the  site  of  the  machine. 
This  may  be  an  open  channel  of  earth,  masonry,  or  wood, 
laid  at  as  small  a  slope  as  is  consistent  with  the  delivery 
of  the  necessary  supply  of  water,  or  it  may  be  a  closed 
cast  or  wrought-iron  pipe,  laid  at  the  natural  slope  of  the 
ground,  and  about  3  feet  below  the  surface.  In  some 
cases  part  of  the  head  race  is  an  open  channel,  part  a 
closed  pipe.  Tho  channel  often  starts  from  a  small  storage 
reservoir,  constractcd  near  the  stream  supplying  the  water 
motor,  in  which  the  water  accumulates  when  the  motor 
is  not  working.  There  are  sluices  or  penstocks  by  which 
the  supply  can  be  cut  off  when  necessary. 

(2)  Leading  from  the  motor  there  is  a  tail  race,  culvert, 
or  discharge  pipe  delivering  the  water  after  it  has  done  its 
work  at  the  lowest  convenient  level. 

(3)  A  waste  channel,  weir,  or  bye-wash  is  placed  on  or 
at  the  origin  of  the  head  race  bv  which  surplus  water,  in 
floods,  escapes. 

(4)  The  motor  itself,  of  one  of  the  kinds  to  be  described 
[iresently,  which  either  overcomes  a  useful  resistance 
directly,  as  in  the  case  of  a  ram  acting  on  a  lift  or  crane 
chain,  or  indirectly  by  actuating  transmissive  machinery, 
as  when  a  turbine  drives  the  shafting,  belling,  and  gearing 
of  a  mill.  With  the  motor  is  usually  combined  regulating 
machinery  for  adjusting  the  power  and  speed  t')  the  work 
done.  This  may  be  controlled  in  some  cases  by  automatic 
governing  machinery. 

Water  Motors  with  AHificial  'Sources  o^  Energt/.—The 
great  couvenience  and  simplicity  of  wat«r  motors  has  led 
to  their  adoption  in  certain  cases,  where  n^  .natural  source 
of  water  power  is  available .  In  these  cases,  an  artificial 
source  of  water  power  is  created  by  nsing  a  steam  engine 
to  pnmp  water  to  a  reserve  t  at  a  great  elevation,  or  to 


pump  water  into  a  closed  reservoir  in  which  there  is  great 
pressure.  The  water  flowing  from  the  reservoir  througK 
hydraulic  engines  gives  back  the  energy  expended,  less  so 
much  as  has  been  wasted  in  friction.  Such  arrangements 
are  most  useful  where  a  continuously  acting  steam  engine 
stores  up  energy  by  pumping  tho  water,  while  the  work 
done  by  the  hydraulic  engines  is  done  intermittently. 

1 60.  Entrgtj  of  a  Water  Fall.  — Let  H,  be  the  total  fall  of  level  from 
the  point  where  the  water  is  taken  from  a  natural  stream  to  the 
point  where  it  is  discharged  into  it  afsin.  Of  this  total  fall  4  por- 
tion, which  can  be  estimated  independently,  is  expended  in  overcom- 
ing the  resistances  of  the  bead  an^  tail  races  or  the  supply  and  dis- 
charge pipes.  Let  this  portion  of  head  wasted  be  J),.  Then  the 
available  head  to  work  the  motor  is  H  —  Hi  -  ^„  It  is  this  available 
head  which  should  be  used  in  all  calculations  of  the  proportions  of 
the  motor.     Let  Q  be  the  supply  of  water  per  second.     Then 

GQH  foot-pounds  per  second 

is  the  gross  available  work  of  the  fall.  The  power  of  the  fall  may 
be  rendered  available  in  three  ways.  The  GQ  poun  Js  of  water  may 
be  placed  on  a  machine  at  the  highest  level,  and  descenJ/zg  in  con- 
tact with  it  a  distance  of  H  feet,  the  work  done  will  be  (neglecting 
losses  from  faiction  or  leakage) 

GQH  foot-pounds  per  second. 

Or  the  water  mty  descend  in  a  closed  pipe  from  the  highei  to  the 
lower  level,  in  which  case,  with  the  same  reservation  as  before,  the 

firessuro  at  the  foot  of  the  pipe  will  be^  — GH  pounds  per  equare 
oot.  If  the  water  with  this  pressure  acts  on  a  movable  piston  like 
that  of  a  steam  engine,  it  will  drive  the  piston  so  that  tne  volume 
described  is  Q  cubic  feet  per  second.     Then  the  work  done  will  be , 

pQ  -  GHQ  foot  pounds  per  second 
as  before.     Or  lastly,  the  water  may  be  allowed  to  acquire  the 
velocity  r  — »y2jH  by  its  descent     The  kinetic  energy  of  Q  cnbic 

ffeet  will  then  be  —  Q       -  GQH,  and  if  the  water  is  allowed  to  im- 

9  * 
pmge  on  surl^ices  suitably  ciu-ved  which  bring  it  finally  to  rest,  it 
will  impart  to  these  the  same  energy  as  in  the  previous  cases. 
Generally,  if  Q  fcot-per  second  of  water  act  by  weight  through  • 
distance  A„  at  a  pressure  j>  due  to  A,  feet  of  fall,  and  with  a  velocity 
V  due  to  A,  feet  of  fall,  so  that 

Aj  +  Aj-i- Aj-»H, 
then,  apart  from  energy  wasted  by  f  rictiep  or  leakage  or  imperfction 
of  tho  machine,  tlu  work  done  will  be 

G     v' 
GQA,+j)Q-l- — Q2-  =  GQHfoot  pounds, 

the  same  as  if  the  water  acted  simply  by  its  weight  while  descend- 
ing H  feet. 

161.  Site  for  ifoter  Motor. — Wherever  a  stream  flows 
from  a  higher  to  a  lower  level  it  is  possible  to  erect  a  water 
motor.  The  amount  of  power  obtainable  depends  on  the 
available  head  and  the  supply  of  water.  In  choosing  a  site 
the  engineer  will  select  a  portion  of  the  stream  where. there 
is  an  abrupt  natural  fall,  or  at  least  a  considerable  sldpe  of 
the  bed.  He  will  have  regard  to  the  facility  of  constroct- 
iug  the  channels  which  are  to  convey  the  water,  and  will 
take  advantage  of  any  bend  in  the  river  which  enables  him 
to  shorten  them.  He  will  have  accurate  measurements 
made  of  the  quantity  of  water  flowing  in  the  stream,  and 
he  will  endeavour  to  ascertain  the  average  quantity  avail- 
able throughout  the  year,  the  minimum  quantity  in  dry 
seasons,  and  the  maximum  for  whicli  bye-wash  channels 
must  be  provided.  In  many  cases  the  natural  fall  can  bo 
increased  by  a  dam  or  weir  thrown  across  the  stream.  The 
engineer  will  also  examine  to  what  extent  the  head  will 
vary  in  different  seasons,  and  whether  it  is  necessary  to 
sacrifice  part  of  the  fall  and  give  a  steep  slope  to  the  tail 
race  to  prevent  the  motor  being  drowned  by  backwater  in 
floods. 

In  designing  or  selecting  a  water  motor  it  is  not  sufficient 
to  consider  only  its  efficiency  in  normal  conditions  of  work, 
ing.  It  is  generally  quite  as  important  to  know  how  it 
will  art  with  a  scanty  water  supply  or  a  diminished  head, 
The  greatest  difference  in  water  motors  b  is  .their  adapt* 
bility  to  varying  conditions  of  working. 
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162.  Action  of  Water  in  a  Water  J/o<or.— Water  motors 
may  be  divided  into  water-ptessure  engines,  water  wheels, 
and  turbines. 

Water-pressure  engines  are  macliines  with  a  cylinder  and 
l>iston  or  ram,  in  principle  identical  with  the-'corresponding 
part  of  a  steam  engine.  The  water  is  alternately  admitted 
to  and  discharged  from  the  cylinder,  causing  a  reciprocating 
action  of  the  piston  or  ram.  It  is  admitted  at  a  high 
pressure  and  discharged  at  a  low  one,  and  consequently 
work  is  done  on  the  piston.  The  water  in  these  machines 
never  acquires  a  high  velocity,  and  for  the  most  part  the 
kinetic  energy  of  the  water  is  wasted.  The  useful  worlff 
is  due  to  the  difference  of  the  pressure  of  admission  and 
discharge,  whether  that  pressure  is  due  to  the  weight  of  a 
column  of  water  of  more  or  less  considerable  height,  or  is 
artificially  produced  in  ways  to  be  described  presently. 

Water  wheels  are  large  vertical  wheels  driven  by 
water  falling  from  a  higher  to  a  lower  level.  In  most 
water  wheels,  the  water  acts  directly  by  its  weight,  loading 
one  side  of  the  wheel  and  so  causing  rotation.  But  in  all 
water  wheels  a  portion  and  in  some  a  considerable  portion 
of  the  work  due  to  gravity  is  first  employed  to  generate 
kinetic  energy  in  the  water ;  during  its  action  on  the  water 
wheel  the  velocity  of  the  water  diminishes,  and  the  wheel 
is  therefore  in-  part  driven  by  the  impulse  due  to  the  change 
of  the  water's  momentum.  Water  wheels  are  therefore 
motors  on  which  the  water  acts,  partly  by'  weight,  partly 
by  impulse. 

Turbines  are  wheels,  generally  of  small  size  pompared 
with  water  wlieels,  driven  chieMy  by  the  impulse  of  the 
water.  Before  entering  the  movipg  part  of  the  turbine, 
the  water  Is  allowed  to  acquire  a  considerable  velocity  ; 
during  its  action  on  the  turbine  this  velocity  is  diminished, 
and  the  impulse  due  to  the  change  of  momentuin  drives 
the  turbine. 

Roughly  speaking,  the  fluid  acts  in  a  water-pressure 
engine  directly  by  its  pressure,  in  a  water  wheel  chiefly  by 
its  weight  causing  a  pressure,  but  in  part  by  its  kinetic 
energy,  and  in  a  turbine  chiefly  by  its  kinetic  energy, 
which  again  causes  a  pressure. 

Water-Pressnre  Engines. 

163.  In  these  water  acts  by  simple  pressure  due  to  the 
height  of  the  column  in  the  supply  pipe  or  the  pressure  in 
the  supply  reservoir.  The  water  acts  on  a  piston  or  ram 
whith  it  displaces.  When  the  height  of  the  column 
exceeds  100  or  200  feet,  or  there  is  a  pressure  equivalent 
to  this,  water  wheels  are  inapplicable,  and  turbines  have  the 
disadvantage  that  in  such  circumstances  their  speed  is  very 
great.  Then  water-pressure  engines  maybe  very  conveniently 
adopted.     Irt  other  cases  they  are  generally  too  cumbrous. 

When  an  incompressible  fluid .  such,  as  water  is  used  to 
actuate  piston  engines,  two  special  difiiculties  arise.  One  is 
that  the  waste  of  work  in  friction  is  very  great,  if  the  water 
attains  considerable  velocity;  another  is  that  there  is  ^eat 
straining  action  on  the  machinery.  The  violent  straiping 
action  due  to  the  more  or  less  sudden  arrest  of  the  taotion 
of  water  in  machinery  is  termed  hydraulic  shock.  For 
these  reasons  the  maximum  velocity  of  flow  of  water  in 
hydraulic  machines  should  generally  not  exceed  5  to  10 
feet  per  second.  Uhder  very  high  pressure,  where  there 
is  less  object  in  economizing  energy,  and  it  is  very  im- 
portant to  keep  the  dimensions  of  the  machinery  small, 
Mr  Anderson  gives  24  feet  per  second  as  the  limiting 
velocity.  In  large  water-pressure  engines  used  for  pump- 
ing mines  the  average  piston  speed  does  not  exceed  ^  to  2 
feet  per  second. 

Direct-Acting  Hydraulic  Lift  (fig.  174). — This  is  the 
simplest  of  all  kinds  of  hydraulic  motor.  A  cage  W  is 
lifted  directly  by  water  pressure  acting  in  a  cylinder  C,  the 


length  of  which  is  a  little  greater  than  the  lift.     A  ram  or 
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plunger  R  of  the  same  length 

is  attached  to  the  cage.     The 

water  pressure  admitted  by  a 

cock  to  the  cylinder  forces  up 

the  ram,  and  when  the  supply 

valve  is  closed  and  the  dis- 
charge valve  opened,  the  ram 

descends.      In   this   case  the 

ram  is  9  inches  diameter,  with 

a  stroke  of  49  feet     It  con- 
sists of  lengths   of  wrought- 

iron  pipe  screwed  togetlTer  per- 
fectly water-tight,  the  lower  end 

being    closed    by   a   cast-iron 

plug.     The    ram  works    in  a 

cylinder   11   inches   diameter, 

of   9   feet  lengths  of  flanged 

cast-iron  pipe.    The  ram  passes 

water-tight  through  the  cylin- 
der cover,   which  is  provided 

with   double    hat  leathers  to 

prevent  leakage   outwards  or 

inwards.       As    the    weight  of 

the   ram  and   cage   is    much 

more  than  suflScient  to  cause  a 

descent  of  the  cage,   part  of 

the    weight    is    balanced.     A 

chain    attached    to    the    cage 

passes  over    a    pulley  at   the 

top  of  the  lift,  and  carries  at 

its  free  end  a  balance  weight 

B,  working  in  T  iron  guides. 

Water    is    admitted    to    the 

cylinder  from  a  4-inch  supply 

pipe  through  a  two-way  slide, 

worked    by   a   rack.   Spindle, 

and   endless   rope.      The   lift 

works  under  73  feet  of  head, 

and.  lifts  1350  lb  at    2  feet 

per '  second.     The  efiBciency  is 

given  by  Mr  Anderson  -at'  75 

to  80  per  cent.* 

The  principal  pre- 
judicial resistance  to  x«vcZ  of 

the  motiqn.  of  a  ram 

of  this  kind  is  the 

friction   of  the   cup 

leathere,  which  make 

the    joint    between 

the     cylinder     and 

ram.      Some  experi- 
ments b^  Mr  John 

Hick   give    foi*  the 

friction      of     these 

leathers  the  follow- 
ing   formula.      Let 

F=    the  total   fric- 
tion in  pounds  ;  d  — 

diameter  of  ram  in 

feet;  p—  water  pres- 
sure in  pounds  per 

square    foot ;     fc    a 

coefficient. 

F  =  kpd 

k=  0  00393  if  the 
leathers  are  new 
or  badly  lubri- 
cated ; 
-  0-00262  if  .the 
leathers  are  in 
good  condition 
and  well  lubri- 
cated. Fig  174. 

'  The  drawing  and  descripfion  of  thi;  ram  are  taken  from  Mr 
Anderson's  Chat/iam  /^cturet  on-  Bydravlic  Machinery, 
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Since  the  total  pressure  on  the  ram  U  ^  cPp,  the  iractioa  of  the 
total  pressure  expended  in  overcoming  the  friction  of  the  leather*  is 

■^t^-^^,  d  being  in  feet. 
d  d 

Let  H  be  the  height  of  the  pressure  column  measured  from  the 
free  surface  of  the  supply  reservoir  to  the  bottom  of  the  ram  in  its 
lowest  position,  H*  the  height  from  the  discharge  reservoir  to  the 
same  point,  h  the  Jjeight  of  the  ram  above  its  lowest  point  at  any 
moment,  S  the  length  of  stroke,  O  the  area  of  the  ram,  vV  the  weight 
of  cage,  R  the  weight  of  ram,  B  the  weight  of  balance  weight,  w 
the  weight  of  balance  chain  per  foot  run,  F  the  friction  of  the  cup 
leather  and  slides.  Then,  neglecting  fluid  friction,  if  the  ram  is 
rising  the  accelerating  force  is 

Pi-G(H-A)n-R-'W  +  B-ur(S-A)  +  wA-F. 
and  if  the  ram  is  descending 

Pj-  -G(H6  -A)n  +  W  +  R-B  +  «;(S-7t)-wA-F. 

If  w  -§  GO ,  P,  and  P,  are  constant  throughout  the  stroke  ;  and 
the  moving  force  in  ascending  and  descending  is  the  same,  if 

B-W  +  R  +  «;S-Cn^-^5» 

Csing  the  values  just  found  for  w  and  B, 

P,-P,- iGn(H-H6)-F. 
Let  W  +  R  +  wS  +  B-U,  and  let  P  be  the  constant  accelerating 
force  acting  on  the  system,  then  the  acceleration  is 
P 

Tho  velocity  at  the  end  of  the  stroke  is  (assuming  the  friction  to  he 
constant) 


.-^/('i^y. 


and  the  mean  velocity  of  asceut  is 
i". 
164.  SelfAcliiiy  Hydraulic  Engines. — The  admission 
and  discharge  valve  in  the  lift  just  described  is  ■worked 
by  liand  at  the  required  times.  It  is  easy  to  see  that 
mechanism  like  that  used  in  steam  engines  can  be  applied 
to  actuate  the  admission  and  discharge  valves  periodically, 
and  the  lift  is  then  converted  into  a  continuously  acting 
euginn. 

Let  H  be  the  available  fall  to  work  the  engine  after  deducting 
the  loss  of  head  in  the  supply  and  di.icharge  pipes,  Q  the  supply 
of  water  in  cubic  feet  per  second,  and  jj  the  elliciency  of  the  engine. 
Then  the  horse-power  of  the  engine  is 

rjCQH 


H.P.-- 
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The  efficiency  of  large  slow-moving  pressure  engines  is  tj  —  '66  to  "8. 
In  small  motors  of  this  kind  probably  ij  is  not  greater  than  "5. 
Let  vbe  the  mean  velocity  of  the  ciston,  thenita  diameter  ri  is  given 
by  the  relation 

Q  — -^  cPv  in  double-acting  engines, 
— -^  <£*»  in  single-acting  engines. 
If  there  are  n  cylinders  put  —  for  Q  in  these  equations. 

The  mean  velocity  v  is  from  i  to  2  feet  per  second  in 
large  engines.  Smaller  engines  working  on  high  lifts  may 
be  run  at  a  greater  speed,  but  with  a  sacrifice  of  efficiency. 
The  usual  piston  speed  of  Messrs  Hastie's  engines  de- 
scribed below  is  100  feet  per  minute.  For  pressures  of 
less  than  200  feet  of  head,  the  speed  is  less.  The  velocity 
of  the  water  in  the  supply  pipes  may  be  3  to  6  feet  per 
second. 

In  large  engiues  tho  admission  and  discharge  valves  are 
of  very  large  size,  and  require  very  considerable  force  to 
move  them.  It  is  also  desirable  that  they  should  open 
and  close  more  rapidly  thau  the  eccentric-moved  valves 
used  in  steam  engines.  In  these  engines  the  valves  are 
made  cylindrical,  so  that  the  water  pressure  causes  no 
friction  of  the  valve  on  ita  seating.  They  are  moved  by  a 
weight  which  is  released  at  the  proper  moment,  or  by  a 
eiibsidiary  water-pressure  engine,  tho  valves  of  which  being 
■mall  can  be  actuated  automatically.     Tolerably  full  details 


of  engines  with  uechanism  of  this  kind  are  to  be  fcund  in 
Weisbach's  Mechanics  of  Engineo'ing. 

Small  pressure  engines  form  extremely  convenient  motors 
for  hoists,  capstans,  or  winches,  and  for  driving  Fmall 
machinery.  They  are  usually  rotati\e  engines,  and  may 
be  single  or  double  acting.  The  siugle-actiug  engine  has 
the  advantage  that  the  pressure  of  the  piston  on  the  crank 
pin  is  always  in  one  direction  ;  there  is  then  no  knocking 
as  tho  dead  centres  are  passed.  Generally  three  single- 
acting  cylinders  are  used,  so  that  the  engine  will  readily 
start  in  all  positions,  and  the  driving  efiFort  on  the  crank 
pin  is  very  uniform. 

Mr  Brotherhood's  well-known  three-cylinder  steam  engine 
has  been  modified  so  as  to  be  used  as  a  water-pressure 
engine.  Tho  three  cylinders  are  formed  in  one  casting. 
The  valve  is  a  circular  revolving  disc  with  segmental  ports, 
which  pass  over  corresponding  apertures  in  the  valve 
seating  during  rotation.  Tho  valve  seating  is  of  lignum 
vitae. 

Fig.  175  shows  a  similar  engine  made  by  Messrs  Hastio  of 
Greenock.  0,  G,  0  are  the"  three  plungers  which  pass  out  of 
the  cylinders  through  cup  leathers,  and  act  on  the  same  crank 
pin.  A  is  tho  inlet  pipe  which  communicates  with  the  cock  B. 
This  cock  controls  the  action  of  the  engine,  being  so  constmcted 
that  it  acts  as  a  reversing  valvo  w  hen  tho  handle  0  is  in  its  extreme 
positions  and  as  a  brake  when  in  its  middle  position.^    AVith  the 


Fig.  175. 
handle  in  its  middle  position,  the  ports  of  the  cylinders  are  in  com- 
munication with  the  exhaust.  Two  passages  are  formed  in  the 
framing  leading  from  the  cock  B  to  the  ends  of  tho  cylinders,  oui 
being  in  communication  with  the  supply  pipe  A,  the  other  with  the 
discharge  J'ipe  Q.  These  passages  end  as  shown  at  E.  The 
oscillation  of  the  cylinders  puts  them  alternately  in  couimunication 
with  each  of  these  passages,  and  thus  the  water  is  alternately 
admitted  and  exhausted. 

In  any  ordinary  rotative  engine  the  length  of  stroke  is  iuvariablt. 
Consequently  the  consumption  of  water  depends  simply  on  the  speed 
of  the  engine,  irre- 
spective of  the  effort 
overcome.  If  the 
power  of  the  engine 
must  bo  varied  with- 
out altering  the 
number  of  rotations, 
then  the  stroke  must 
bo  made  variable. 
Messrs  Hastie  have 
contrived  an  exceed-  f^'fi''  ^i^- 

ingly  ingenious  method  of  varyiug  the  stroke  automatically,  lu 
proportion  to  the  amount  of  work  to  be  done  (fig.  176j.  The 
crank  pin  I  is  carried  in  a  slide  H  moving  in  a  disk  M.  In  this 
is  a  double  cam  K  acting  on  two  small  steel  rollers  J,  L  attached  to 
the  slide  H.  If  the  cam  rotates  it  motes  the  elide  and  imreasex 
or  decreases  the  radius  of  the  circle  in  which  the  cmnk  pin  1  rotates. 
Tho  disk  M  is  keyed  on  a  hollow  shaft  surrounding  the  dri\  ing  shaft 
P,  to  which  the  cams  are  attached.  The  hollow  shaft  N  has  two 
snugs  to  which  the  chains  RR  are  attached  (fig.  177).  The  shaft  P 
carries  the  spring  case  SS  to  which  also  are  attached  the  other  <"nds 
of  the  chains.  When  the  engine  is  at  rest  the  springs  cxteud  then  - 
selves,  rotating  the  hollow  shaft  N  and  the  frame  M,  so  as  to  place 
the  crank  pin  I  at  its  nearest  position  to  the  axis  of  roftion.     When 
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a  resistance  has  to  be  overcome,  the  ahaTt  W  rotates  relatively  to  P, 
compressing  the  springs,  till  their  resistance  balances  the  preasure 
due  to  the  resist- 
ance tothe  rotation 
of  P.  The  engine 
then  commences  to 
\Q>rk,  the  crank  pin 
being  in  the  posi- 
tion in  which  the 
turning  effort  just 
overcomes  the  re- 
sistance. If  tlie 
-esistance  dimiu- 
tshes,  the  springs 
force  out  the  chains 
and  shorten  the 
stroke  of  the  plun- 
gers.and  vice  versa. 
The  following  ex- 
periments, on  an 
engine  of  this  kind 
working  a  hoist, 
show  how  the  auto- 
matic arrangement 
adjusted  the  water 
used  to  the  work  done. 


Fig.  177'! 
The  lift  was  22  feet  and  the  water  pressure 
in"  the  cylinders  SO  Ih  per  square  inch. 
Weightlifted,      Chain 


in  pounds 
Water  used,  in 
gallons..,.. 

165.  Acciimnlalor 


only 

n 


427     633     745    857 


1081     1193 


10 


14      16      17      20      21 


22 


Machinery. — It  has  already  been 
pointed  out  that  it  is  in  some  cases  convenient  to  use  a 
steam  engine  to  create  an  artificial  head  of  water,  which  is 
afterwards  employed  in  driving  water-pressure  machinery. 
Where  power  is  required  intermittently,  for  short  periods, 
at  a  number  of  different  points,  as,  for  instance,  in  moving 
the  cranes,  lock  gates,  &c.,  of  a  dockyard,  a  separate  steam 
engine  and  boiler  at  each  point  is  very  inconvenient ;  nor 
can  engines  worked  from  a  common  boiler  be  used,  because 
of  the  great  loss  of  heat  and  the  difficulties  which  arise 
out  of  condensation  in  the  pipes.  If  a  tank,  into  which 
water  is  continuously  pumped,  can  be  placed  at  a  great  ele- 
vation, the  water  can  then  be  used  in  hydraulic  machinery 
in  a  very  convenient  way.  Each  hydraulic  machine  is  put 
in  communication  with  the  tank  by  a  pipe,  and  on  opening 
a  valve  it  commences  work,  using  a  quantity  of  water 
directly  proportional  to  the  work  done.  No  attendance  is 
required  when  the  machine  is  not  working. 

A  site  for  such  an  elevated  tank  is,  however,  seldom  avail- 
able, and  in  place  of  it  a  beautiful  arrangement  termed  an 
accumulator,  invented  by  Sir  W.  Armstrong,  is  used.  This 
consists  of  a  tall  vertical  cylinder ;  into  this  works  a  solid 
ram  through  cup  leathers  or  hemp  packing,  and  the  ram  is 
loaded  by  fixed  weights,  so  that  the  pressure  in  the  cylinder 
is  700  B)  or  800  B)  per  square  inch.  The  pumping  engines 
which  supply  the  energy  that  is  stored  in  the  accumulator 
should  be  a  pair  coupled  at  right  angles,  so  as  to  start  in 
any  position.  The  engines  pump  into  the  accumulator 
cylinder  till  the  ram  is  at  the  top  of  its  stroke,  when  by  a 
catch  arrangement  the  engines  are  stopped.  If  the  accumu- 
lator ram  descends,  in  consequence  of  water  being  taken  to 
work  machinery,  the  engines  immediately  recommence 
working.  Pipes  lead  from  the  accumulator  to  each  of 
the  machines  requiring  to  be  driven.  These  pipes  do  not 
require  to  be  of  large  size,  as  the  pressure  is  so  great. 
They  are  generally  flanged  pipes  about  \\  inches  bore,  the 
joints  being  made  by  a  gutta-percha  ring. 

Fig.  178  shows  in  a  diagrammatic  way  the  scheme  of  a  system  of 
accumulator  machinery.  A  is  the  accumulator,  with  its  ram  carry. 
'ng  a  cylindrical  wrought-iron  tank  W,  in  which  weights  are  placed 
'o  load  the  accumulator.  At  R  is  one  of  the  pressure  engines 
worked  from  the  accumulator,  discharging  the  water  after  use  into 
the  tank  T.  In  this  caao  the  pressure  engine  13  shown  working  a 
Bet  of  blocks,  the  fised  block  b".ing  on  the  ram  cylinder,  the  running 
block  on  the  ram.  The  chaiu  running  over  these  blocks  works  a 
lift  ca^T  C.  t.h«i  speed  oi  v;Uicli  is  as  maay  times  greater  thu  that  of 


+)  (+ 
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the  ram  as  there  are  plies  of  chain  on  the  block  tackle.     B  is  the 
balance  weight  of  the  cage. 

In  the  nse  of  accumulators  op  shipboard  for  working  gun  gear 
or  steering  gear, 
the  accumulator 
ram  is  loaded  by 
springs,  or  by 
steam  pressure 
acting  on  a  piston 
much  larger  than 
the  ram. 

Mr  Twcddell  has 
used  accumulators 
with  a  pressure  of 
2000  lt>  per  square 
inch  to  work  hy- 
draulic riveting 
machinery. 

The  amount  of 
energy  stored  in 
the  accumulator, 
having  a  ram  cl 
inches  iu  dia- 
meter, a  stroke  of 
S  feet,  and  work- 
ing at  p  pounds 
pressure  per  square 
inch,  is 

J^pcPS  foot-poaiid9. 
4 

Thus,  if  the  ram 
is  9  inches,  the 
stroke  20  feet,  ind 
the  pressiue  800 
lt>  per  square  inch, 
the  work  stored 
in  the  accumula-. 
tor  when  the  ram 
is  al  the  top  of 
the  stroke  is 
1,017,600  foot- 
pounds,    that 


Fig.  178 


enough  to  drive  a  machine  requiring  one  horse  power  for  about  halt 
an  hour.  As,  however,  the  pumping  engine  replaces  water  as  soot 
as  it  is  drawn  off,  the  working  capacity  of  the  accumulator  is  vert 
much  greater  than  this. 


Fig.  iro. 
Water  WheeU. 
\QQ.— Overshot  and  High  Breast  Wheels.— Viliexi  a.  water 
fill  rangee  between  10  and  70  feet,  and  the  water  sufiplj 
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ia  fpjin  Z  to  25  cubic  feet  per  second,  it  is  possible  to  con- 
struct a  bucket  wheel  on  which  the  water  acts  chiefly  by 
its  weight  If  the  variation  of  the  head-water  level 
(loeM  not  exceed  2  feet,  an  overshot  wheel  may  be  used 
(fig.  179).  The  v.ater  is  then  projected  over  the  summit 
of  the  wheel,  and  falls  in  .a  parabolic  path  into  the 
buckets.  With  greater  variation  of  head-water  level,  a 
pitch-back  or  high  breast  wheel  is  better.  The  water  falls 
over  the  top  of  a  sliding  sluice  into  the  wheel,  on  the  same 
side  as  the  head  race  channel.  By  adjusting  the  height 
of  the  sluice,  the  requisite  supply  is  given  to  the  wheel  in 
all  positions  of  the  head-water  level. 

The  wheel  consists  of  a  cast-iron  or  wrought-iron  axle  C 
supporting  the  weight  of  the  wheel.  To  this  are  attached 
two  sets  of  arms  A  of  wood  or  iron,  which  support  circular 
segmental  plates  termed  shrouds  B.  A  cylindrical  sole  plate 
dd  extends  between  the  shrouds  on  the  inner  side.  The 
buckets  are  formed  by  wood  planks  or  curved  wrought-iron 
plates  extending  from  shroud  to  shroud,  the  back  of  the 
buckets  being  formed  by  the  solo  plate. 

The  elTicienoy  may  bo  Inken  at  075.  Hence,  if  h.p.  is  the  efTcc- 
tive  horso  power.  H  tbo  available  fall,  and  Q  tlie  arailabla  water 
Mii>ply  per  accou'l. 

h.p. -0-7Z  ''j|"-O085  QII. 

K  the  peripheral  velocity  of  iho  water  wheel  is  too  great,  water  ia 
tliro\Tn  out  of  the  backets  before  reacliinR  tbo  bottom  of  the  fall. 
Id  practice,  the  circuinfcrcntiol  velocity  of  water  wbeels  of  the  kind 
now  described  is  from  4  ^  to  10  feet  per  aecond,  about  6  feet  being  the 
usual  velocity  of  good  iron  wheels  not  of  very  small  size.  In  order 
that  the  water  may  enter  the  buckets  easily,  it  must  have  a  greater 
Telocity  than  the  wheel.  Usually  the  velocity  of  the  w.ater  at  the 
point  where  it  entcts  the  wheel  is  from  9  to  12  feet  per  second,  and 
to  produce  this  it  must  enter  the  wheel  at  a  point  16  to  27  inches 
below  tho  hcad-wntcr  level  Uenco  the  diameter  of  an  overshot 
wheel  may  be 

D-It-li  to  H-2i  feet. 
Overshot  andhigh  breast  whcelswork  badly  in  back-water,  and  hence 
if  the  tail -water  level  varies,  it  is  better  to  reduce  the  diameter  of 
Iho  wheel  so  that  its  greatest  immersion  in  flood  is  not  more  than 
1  foot  The  depth  d  of  the  shrouds  is  about  10  to  16  inches.  The 
number  of  buckets  may  be  about 

•NT       *D 

Let  V  be  tho  peripheral  velocity  of  the  wheel  Then  the  capacity 
of  that  portion  of  the  wheel  which  passes  the  sluice  in  one  second  is 

=  vbd  nearly, 
6  being  the  breadth  of  the  wheel  between  the  shrouds.  If,  however, 
this  (|uantity  of  water  were  allowed  to  pass  on  to  the  wheel  the 
buckets  would  begin  to  spill  their  contents  almost  at  the  top  of  the 
fall  To  diminish  the  loss  from  spilling,  it  is  not  only  necessary  to 
give  tho  buckets  a  suitable  form,  but  to  restrict  the  water  supply  to 
one-fourth  or  one-third  of  the  gross  bucket  capacity.  Let  m  bo  tho 
valua  of  this  ratio ;  then,  Q  being  the  supply  of  water  per  second. 

Q-)«Q,"=w6(i!i. 
This  gives  the  breadth  of  the  wheel  if  the  water  supply  is  known. 
Tho  form  of  the  buckets  should  b«  determined  thus.  The  outer 
element  of  the 
bucket  should  be  in 
the  direction  of  mo- 
tion of  the  water 
entering  relatively 
to  tho  wheel,  so  that 
the  water  may  enter 
without  siilashing  or 
shock.  The  buckets 
shonid  retain  the 
water  as  long  as  pos- 
sible, and  the  width 
of  opening  of  the 
buckets  should  be  2 
or  3  inches  greater 
than  the  thickness 
of  the  sheet  of  water 
entering. 
For     a     wooden 


'-.10"toJi 
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bucket  (fig?  180,  A),  take  aj -distance  between  two  buckets  on  pori- 
pliery  of  wheel    Make  erf— i  «4,  and  ic-{  to  J  nj.    Joined.     For 


an  iron  bucket  (fig.  ISO,  B),  tnko  ed-\  eb  ;  ic-J  ab.  Draw  cO 
making  an  angle  of  10°  to  li"  with  tho  radius  at  e.  On  Oe 
tako  a  centre  giving  a  circular  arc  passing  near  d,  and  rotmd  the 
curve  into  tho  radial  part  of  tho  bucket  dc. 

There  are  two  ways  in  which  the  power  of  a  water  wheel 
is  given  off  to  the  machinery  driven  In  wooden  wheels 
and  wheels  with  rigid  arms,  a  spur  or  bevU  wheel  keyed 
on  the  axle  of  the  turbine  will  transmit  tho  power  to  the 
shafting.  It  is  obvious  that  the  whole  turning  moment 
due  to  the  weight  of  tho  water  is  then  transmitted  through 
the  arms  and  axle  of  tho  water  wheel  When  the  water 
wheel  is  an  iron  one,  it  usually  has  light  iron  suspension 
arms  iucapablc  of  resisting  tho  bending  action  due  to  the 
transmission  of  tho  turning  efTort  to  the  axle.  In  that 
case  spur  segments  arc  bolted  to  one  of  the  shrouds,  and 
the  piniou  to  which  tho  power  is  transmitted  is  placed  so 
that  the  teeth  in  gear  arc,  as  nearly  as  may  be,  on  the  line 
of  action  of  tho  resultant  of  the  weight  of  the  water  in  the 
loaded  ore  of  the  wheel. 

1G7.  The  PoncelH  Water  IfViet/.— When  the  fall  does 
not  exceed  6  feet,  tho  best  water  motor  to  adopt  in  many 
cases  is  the  Poncelet  undershot  water  wheel  In  this  the 
water  acts  very  nearly  in  the  same  way  as  in  a  turbine, 
and  tho  Poncelet  wheel,  although  slightly  less  efficient 
than  the  b.est  turbines,  in  normal  conditions  of  working,  is 
superior  to  most  of  them  when  working  with  a  reduced 
supply  of  water.  A  general  notion  of  the  action  of  ths 
water  on  a  Poncelet  wheel  has  already  been  given  in  §  145. 
Fig.  181  shows  its  construction.     The  water  penned  back 

r 


Fig.  181. 
between  the  side  walls  of  the  wheel  pit  is  allowed  to  flow 
to  the  wheel  under  a  movable  sluice,  at  a  velocity  nearly 
equal  to  the  velocity  due  to  tho  whole  fall     The  water  is 
guided  down  a  slope  of  1   in  10,  or  a  curved  race,  and 
enters  the  wheel  without  shock.     Gliding  up  the  curved 
floats  it  comes  to  rest,  falls  back,  and  aciuires  at  the  point 
of  discharge  a  backward  velocity  relative  to  the  wheel  nearlj 
equal  to  the  forward  velocity  of  the  wheel.     Consequently 
it  leaves  the  wheel  deprived  of  nearly  the  whole  of  its 
original  kinetic  energy. 
t\  Taking  tho  einciency  at  0'60,  and  putting  H  for  tho  available  fall, 
h.p.  for  the  horse-power,  and  Q  for  the  water  supply  per  secoud, 
A.i>. -0068  QH. 

The  diameter  D  of  the  wheel  does  not  depend  on  the  fall  With 
a  straight  channel  of  appro.ach  the  smallest  convenient  diameter  is 
about  14  feet,  with  a  curved  channel  10  feot.  Tho  diameter  is  often 
taken  at  four  times  the  fall 

Let  H'  bo  the  fall  measured  from  the  free  surface  of  the  head-water 
to  the  poiut  F  where  the  mean  layer  cutera  tlio  wheel ;  theu  tho 
velocity  at  which  the  water  enters  is  v~\J2g\l',  and  tho  best 
circumferential  velocity  of   tho  wheel  is  A'  — 0  (iSii  to  0  6p.     Tho 

number  of  rotations  of  tho  wheel  per  second  i:   N  —  —5;  • 

irD 

The  thickness  of  the  sheet  of  water  entering  fho  wheel  is  very  Im- 
portant The  best  thickness  according  to  experiment  is  8  to  10 
inches.  Tho  maximum  thickness  should  not  exceed  12  to  16  inches, 
when  there  is  a  surplus  water  supply.  Let  e  be  the  thickness  of  tbo 
sheet  of  water  entering  the  wheel,  and  b  its  width  ,  thea 

t«-Qi    or.  -^ 
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Greshof  takes  e  -  i  H,  end  then 
b 


Q 

Allowing  for  tho  contraction  of  the  stream,  the  area  of  opening 
through  the  eluico  may  be  1  25  be  to  1  '3  be.  The  inside  width  of 
the  wheel  is  made  about  4  inches  greater  than  b. 

Several  constructions  have  been  given  for  the  floats  of  Poncelct 
wheels.     One  of  the  simplest  is  that  s1u>wn  in  figs.  181,  182. 

Let  OA  (fig.  181)  be  the  vertical  radiusof  the  wheel.  Setoff  OB, 
OD  making  angles  of  15°  with  OA.     Then  BD  may  be  the  length  of 


Fig.  182. 

the  close  breasting  fitted  to  the  wheel.  Draw  the  bottom  of  the 
!iead  race  BC  at  a  slope  of  1  in  10.  Parallel  to  this,  at  distances  Je 
and  c,  draw  EF  and  GH.  Then  EF  is  the  mean  layer  and  GH  the 
surface  layer  entering  the  wheel.  Join  OF,  and  make  OFK-23°. 
Take  FK-OS  to  07  H.  Thea  K  is  the  centre  from  which  the 
bucket  curve  is  struck  and  KF  is  the  radius.  The  depth  of  the 
shrouds  must  be  sufficient  to  prevent  the  water  from  rising  over  the 
top  of  the  float.  It  is  iH  to  |H.  The  number  of  bucket*  is  not 
very  important.  They  are  usually  1  .foot  apart  on  the  circumfer- 
ence of  the  wheel. 

The  efficiency  of  a  Poncelet  wheel  has  been  found  in  experiments 
to  reach  0'68.  It  is  better  to  take  it  at  0'6  in  estimating  the  power 
of  the  wheel,  so  as  to  allow  some  margin. 

In  fi".  182  Vi  is  the  initial  and  v,  the  final  velocity  of  the  water, 
r,  parallel  to  the  vane  the  relative  velocity  of  the  water  and  wheel, 
and  V  the  velocity  of  the  wheel. 

Turhiites. 

168. — The  name  turbine  was  originally  given  in  France 
to  any  water  motor  which  revolved  in  a  horizontal  plane, 
the  axis  being  vertical.  The  rapid  development  of  this 
class  of  motors  dates  from  1827,  when  n  prize  was 
offered  by  the  Society  d'Encouragement  for  a  motor  of 
this  kind,  which  should  be  an  improvement  on  certain 
wheels  then  in  use.  The  prize  was  ultimately  awarded 
to  M.  Fourneyron,  whose  turbine,  but  little  modified,  is 
still  constructed. 

Classification  of  Turbines. — In  some  turbines  the  whole 
available  energy  of  the  water  is  converted  into  kinetic 
energy  before  the  water  acts  on  the  moving  part  of  the 
turbine.  Such  turbines  are  termed  Imjmlse  Turbines,  and 
they  are  distinguished  by  this  that  the  wheel  passages  are 
never  entirely  filled  by  the  water.  To  ensure  this  condition 
they  must  be  placed  a  little  above  the  tail  water  and  dis- 
charge into  free  air. 

Turbines  in  which  part  only  of  the  available  energy  is 
[■onverted  into  kinetic  energy,  before  the  water  enters  the 
tarbine  wheel,  may  be  termed  Reaction  Turbines.  In  these 
the  pressure  is  greater  at  the  inlet  than  at  the  outlet  ends 
of  the  wheel  passages.  The  wheel  passages  must  therefore 
be  entirely  filled,  and  the  wheel  may  be  and  generally  is 
placed  below  the  tail-water  level. 

Next  there  is  a  difference  of  constructive  arrangement 
of  turbines,  which  does  not  very  essentially  alter  the  mode 
of  action  of  the  water.  In  axial  flow  or  so-called  parallel 
flow  turbines,  the  water  enters  and  leaves  the  turbi:;e  in  a 
direction  parallel  to  the  axis  of  rotation,  and  the  paths  of 
the  molecules  lie  on  cylindrical  surfaces  concentric  with 
that  axis.     Tn  radial  outward  and  inward  flow  turbines, 


the  water  enters  and  leaves  the  turbine  in  directions 
normal  to  the  axis  of  rotation,  and  the  paths  of  the 
molecules  lie  exactly  or  nearly  in  planes  normal  to  the 
axis  of  rotation.  In  outward  flow  turbines  the  general 
direction  of  flow  is  away  from  the  axis,  and  in  inward  flow 
turbines  towards  the  axis.  There  are  also  mixed  flow 
turbines  in  which  the  water  enters  normally  and  is  dis- 
charged parallel  to  the  axis  of  rotation. 

Another  difference  of  construction  is  this,  that  the  water 
may  be  admitted  equally  to  every  part  of  tho  circumference 
of  the  turbine  wheel  or  to  a  portion  of  the  circumference 
only.  In  the  former  case,  the  condition  of  the  wheel 
passages  is  always  the  same ;  they  receive  water  equally  in 
all  positions  during  rotation.  In  the  latter  case,  they  re- 
ceive water  during  a  part  of  the  rotation  only.  The  former 
may  be  termed  turbines  with  complete  admission,  the  latter 
turbines  with  partial  admission.  A  reaction  turbine  should 
always  have  complete  admission.  An  impulse  turbine  may 
have  complete  or  partial  admission. 

When  two  turbine  wheels  similarly  constructed  are  placed 
on  the  same  axis,  in  order  to  balance  tho  pressures  and 
diminish  journal  friction,  the  arrangement  may  be  terooed 
a  twin  turbine. 

If  the  water,  having  acted  ou  one  turbine  wheel,  is  then 
passed  through  a  second  on  the  same  axis,  the  arrangement 
may  be  termed  a  compound  turbine*  The  object  of  such 
an  "arrangement  would  be  to  diminish  the  speed  of  rotation. 

Many  forms  of  reaction  turbine  may  be  placed  at  any 
height  not  exceeding  30  feet  above  the  tail  water.  They 
then  discharge  into  an  air-tight  suction  pipe.  The  weight 
of  the  column  of  water  in  this  pipe  balances  part  of  tho 
atmospheric  pressure,  and  the  diff'erence  of  pressure,  pro- 
ducing the  flow  through  the  turbine,  is  the  same  as  if  tho 
turbine  were  placed  at  the  bottom  of  tlft  fall. 


I.  Impulse  Turbines. 
(^Vlleel  passages  not  filled,  and 

discharging    above    the    tail 

water. ) 
(a.)  Complete  admission.   (Rare.) 
(J.)  Partial  admission.     (Usual.) 


II.  Rcaclion  Turbines. 

(Wheel  passages  filled,  dis- 
charging above  or  below  the 
tail  water  or  into  a  suction- 
pipe.) 

Always  with  complete  admission. 


Axial  flow,  outward  flow,  inward  flow,  or  mixed  flow. 

Simple  turbines  ;  twin  turbines  ;  compound  turbiuES. 

169.  The  Simple  Readion  Wheel. — It  has  been  shown,  in  s  lOl. 
that,  when  water  issues  from  a  vessel,  there  is  a  reaction  on  the 
vessel  tending  to  cause  motion  in  a  direction  opposite  to  that  of  the 
jet.  This  principle  was  applied  in  a  rotating  water  motor  at  a  very 
early  period,  and  the  Scotch  turbine,  at  one  time  much  used,  difl'^rs 
in  no  essential  respect  from  the  older  form  of  reaction  wheel. 

Tho  old  reaction  wheel  consisted  of  a  vertical  pipe  balanced  on  a 
vertical  axis,  and  supplied  with  water  (fig.  183).  From  the  bottom 
of  the  vertical  pipe  two  or  more  hol- 
low horizontal  arms  extended,  at  the 
ends  of  which  were  orifices  from 
which  the  water  was  discharged.  The 
reaction  of  the  jets  caused  the  rotation 
of  the  machine. 

Let  H  be  the  available  fall  measured 
from  the  level  of  the  water  in  the  ver- 
tical pipe  to  the  centres  of  the  orifices, 
r  the  radius  from  the  axis  of  rotation 
to  the  centres  of  the  orifices,  v  the  / 
velocity  of  discbarge  through  the  jets, 
o  tho  angular  velocity  of  the  machine. 
When  the  machine  is  at  rest  the  water 
issues  from  the  orjficcs  with  the 
velocity  \/'2g\i  (friction  being  ne- 
glected). But  when  tho  machine 
rotates  the  water  in  the  arms  rotates  a.so,'  and  is  in  the  condition 
of  a  forced  vortex,  all  the  particles  having  the  same  angulai 
velocity.     CJonsequently  the  pressure  in  the  arms  at  the  orificc«  ia 


Fig.  183. 


H-^ 


2? 


feet  of  water,  and  tho  Telocity  of  discharge  throut,-h  the  orifieei  iA 
D-V2<7H-l-o«r». 
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If  the  total  area  oftlieotiiiccs  is  a,  tbe  (jaastity  dUcUarged  from  thn 
tf  lieel  per  secoud  is 

Q  =  ai,  =  a>\'2<,H+aV. 

Wliile  tlie  water  paa^es  tlirough  the  orifices  with  the  velocity  »,  the 
.'fifices  are  ino\ing  iu  the  opposite  direction  with  the  velocity  or. 
The  absolute  velocity  of  tlie  water  is  therefore 


7-a)-\  2yH  +  ah^ 


GQ, 


The  niomenliiin  generated  per  secoii  I  is  —  {v - o>)  ,  which  is  uu- 

merical'.y  ecjual  to  the  force  driving  the  motor  at  the  radius  r.     The 
woik  lioiie  hj  the  «  ater  in  rotating  the  wheel  is  therefore,  per  second, 

(b  -  ar'jor  foot-pouQ  I'. 

The  work  expended  by  the  water  fall  ioGQn  foot-pounds  per  second. 
C<>nsei|'ientlj  the  efficiency  of  the  motor  is 

(r-ai)tti' _  {\  2gH+mh^-ar}a)' 


!!» 


9» 


N'2-,lll«V-«.-|^^'''"' 


2o'i- 


tliti; 


"^20.- 


■  0-828, 


which  incna.es  towards  the  limit  1  as  or  lucre.ises  towards  infinity. 
Neglecting  friction,  therefore,  the  inaxiinuni  efficiency  is  reached 
when  the  w  heel  has  an  infinitely  f;reat  velocity  of  rotation.  But 
this  condition  is  impracticable  to  realize,  and  even,  at  practicable  but 
hi^h  velocities  of  rotation,  the  friction  would  considerably  reduce 
the  efficiency.  Experiment  sccnis  to  show  that  the  best  efficiency 
i.'  reached  when  o>"—  \'^li  ■  Then  the  effieiencj  apart  from  fric- 
liou  is 

(\'2^«-o))ai' 

0-4JUoV' 
~~<jH 

nb.  ut  17  |<er  cent,  of  the  encrg)  of  the  fall  l»cing  cairied  away  by, 
the  walei  discharged.  The  actual  elRcienc}  realized  appears  to  be 
about  60  pel  cent.,  so  that  about  21  per  cent.  of.  the  energy  of  the 
fall  is  lost  iu  friction,  in  addition  to  the  cnergj-  carried  away  by  the 
water. 

1 70.  Gcnei  il  .ll  UemeiU  of  Hydrodynai,iic.il  I'rvicipla  neiess  try  for 
the  Theory  of  Turbines. 
1.  Wiien  water  (Iohs  through  anj  pipe-slinpcd  passage,  such  as 
the  |)a6sa;fe  between  the  ^ancs  of  n  turbine  wliccl,  the  relation  be- 
tween the  changes  of  pressure  and  ^elocit)  is  given  by  Bernoulli's 
theorem  (§  20).  Suppose  that,  at  a  section  A  of  such  a  passage,  A, 
is  the  presoure  inea.ured  iu  feet  of  water,  «;,  the  velocity,  and  2,  the 
elevation  abo\e  an)  horizontal  datum  plane,  and  that  at  a  section 
B  »he  same  Quantities  are  denoted  by  A„  t^,  s,.     Then 


»,-A.-- 


2y 


■■{  :,-z, 


If  the  now  is  I'oii^onlal,  z,—2i ;  and 
/i,-Aj-- 


2j 


a). 


{U). 


2.  \\  hen  there  is  an  abinpl  change  of  section  of  the  passage,  or 
in  abrupt  change  of  section  of  the  stream  ^uc  to  a  contraction,  then, 
in  applying  Bernoulli's  equation  allowsnce  must  be  made  for  the 
lops  of  head  in  shock  (§  32).  Let  ti,,  fj  be  the  velocities  before  and 
after  the  abrupt  change,  then  a  etieani  or  -.  tlocitj  r^  impinges  on  a 
strcnm  at  a  \eIocity  r,  and  the   telali\e   velocitj  is  », -e^     The 


hoad  lost  is 


2? 


Then  eijualion  (la)  becomes 


'      ■'  23  ij      ~        g  ■     ■      •     w- 

To  diminish  ix  much  as  possible  the  loss  of  energj  from  irregular 
eddying  motions,  the  change  of  section  in  th»  turbine  (lassages  must 
b«  very  gradual,  and  the  cunature  without  discontinuity. 

3.  Equnlity  of  Angular  Impulse  and  Change  of  Angal  ir  Momen- 
tum.— Suppose  that  a  couple,  the  moment  of  which  is  M,  acts  on  a 
body  of  weight  \V  for  /  seconds,  during  which  it  moves  from  A,  to 
A,  (fig.  184).  I/!t  r,  be  the  velocity  of  the  body  at  A„  r,  its  velocity 
at  A,,  and  let  p„  p>be  the  perpendiculars  from  C  on  r,  and  r^  Then 
Mi  is  termed  the  inirular  impulse  of  the  couple,  and  the  quontitv 
W 


is  the  change  of  augular  momentum  relatii  elj  to  C.  Then,  from  the 
equality  of  angular  impulse  and  change  of  angular  momedlum 


"iPi)  t 


or,  if  the  change  of  momentum 
is  estimated  for  one  second, 

Let  r„  Tj  be  the  radii  draw  u 
from  C  to  A„  A,,  and  let 
ic,,  u>,  be  the  components  of 
r„  t'j,  perpendicular  to  these 
radii,  making  angles  /3  and  a 


with  1 


Then 


ei-Wj  sec  /3  ;  fj-to,  sec  a; 
p,-ri  cos  fi  :  p,-r,  cos  o. 


""7  (""«'■«■ 


w,)-,)-    (3), 


Fig.  184. 

where  the  moment  of  the  couple  is  exj  lessed  in  terms  of  the  radii 
drawn  to  the  positious  of  the  bod)  at  the  beginning  and  end  of  a 
secoud,  and  the  tangential  components  of  its  velocity  at  those 
points. 

Now  the  water.flowing  through  a  turbine  enters  at  the  admission 
surface  and  lea\e3  at  the  discharge  surface  of  the  wheel,  with  its 
angular  momentum  relatiieh  to  the  axis  of  the  wheel  changed.  It 
therefore  exerts  a  couple  -  Jl  tending  to  rotate  the  wheel,  equal  and 
opposite  to  the  couple  M  which  tlie  wheel  exerts  on  the  water.  Let 
Q  cubic  feet  enter  and  leave  the  wheel  pet  second,  and  let  tc,,  tc,  be 
the  tangential  components  of  lhe\tlocit>  of  Ihe  water  at  the  receiv- 
ing and  discharging  surfaces  of  the  ^heel,  7„  r^  the  radii  of  those 
surfaces.     By  the  principle  aboie, 


.M--j-(a7jr,- 


•h'l) 


(4). 


If  a  is  the  angular  \tlocity  of  Ihe  wheel,  the  work  done  by  the 
water  on  the  "jtheel  is 


T-Ma — ~{v:i>; 


■  lOjis'^a  loot-pounds  per  second   .     (6J 


171.  Total  andAtailalle  Fall.—htl  11,  be  the  total  difference  of 
level  from  the  head-water  to  the  tail-water  surface.  Of  this 
total  head  a  jiortion  is  expended  in  overcoming  the  resistances  of 
the  head  race,  tail  race,  suppi)  pijie,  or  other  channel  conveying  ths 
water.  I^t  h^  be  that  loss  of  head,  which  lailes  with  the  local  con- 
ditions in  which  the  lurbine  is  placed.     Tlien 

is  the  available  head  for  working  the  turbine,  and  on  this  the  cal- 
culations for  the  turbine  should  be  based.  In  some  cases  it  is  urces- 
j  sary  to  place  the  turbine  above  the  tail-walei  level,  and  tl.ete  is  then 
I  a  fallf)  from  the  centre  of  the  outlet  surface  of  the  turbine  to  the  tail- 
water  level  which  is  wasted,  but  which  is  properly  one  of  the  losses 
belonging  to  the  turbine  ilself.  In  that  case  the  velocities  of  the 
water  in  the  turbine  should  be  calculated  for  a  head  H  -  i),  but  tbe 
efficiency  of  the  turbine  for  the  head  H. 

172.  Gross  Efficiciicy  and  Uy  Irmtlic  Efficiency  of  a  Turbine. — Let 
Ti  be  the  nsclul  work  done  b)  the  turbine,  in  foot-pounds  per 
second,  Ti  the  work  exipciidcd  in  friction  of  the  tuibine  shaft, 
gearing,  &c.,  a  qnanlit)  which  varies  with  Ihe  local  conditions  io 
which  the  turbine  is  jdaced.  Then  the  effectiie  work  done  hv  the 
water  in  the  turbine  is 

T-T<  I  Ti  . 
The  gross  efficienc)  of  the  whole  arramremenl  of  InrbiH".  racea. 
and  transniiisive  machiiier)  is 

"'"CQH, 
And  the  hydraulic  efficienc}  of  (he  turbine  alone  is 

T 

"•"cyn    ■  -  •  • 

.'  It  is  this  last  efficiency  onl)  with  which  lln-  Iheorv  oflnibinea  b 
concerned. 
From  equations  (5)  siid  (7;  we  get 

'/GQU-y  twi'i-  Wj'/t. 

(If  .r,  -  'P,r,)a  ,., 

, ^{j  •  to; 

This  is  the  fundamental  equation  in  the  thoorj    of  (nrblnes.      In 
general,'  tt',  and  ti'j,  the  tangential  components  of  the  water's  motion 

'  In  freneral,  becau^ie  when  the  water  leaves  the  turbine  wheel  it 
ceases  to  act  on  the  machine.  If  deflecting  vanes  or  a  whirlpool  are 
added  to  a  turbine  at  the  dif^charging  side,  then  v,  may  In  part  depend 
on  Vy  and  the  statement  above  Is  no  longer  true. 


If 


a> 
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Ml  antoriug  and  Icnving  the  wheel,  aro  completely  inaepenJent. 
That  the  officicm7  umy  bo  as  great  as  possible)  it  is  obyioasly 
ary  that  f,-0.     In  that  caso 


w,r,a 


(9). 

or,  is  the  circumferential  velocity  of  the  wheel  at  the  inlet  sur 


Fig.  187 
face. »  Calling  this  V..  the  enuation  becomes 


SH 


■°a). 


This  remarkably  simple  equation  is  the  fnnaamental  equation  in 


Fig.  ISS. 
the  theory  of  turbines.      It  was  first  given  by  Herr  v.  Beicli* 
(Turhinen-baues,  1877). 

173.  General  Description  of  a  Reaction  Turbine. — Profes- 
sor James  Thomson's  inward  flow  or  vortex  turbine  has  been 
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selected  as  tbe  type  of  reaction  turbines.  It  is  one  of  the 
best  evenin  normal  conditions  of  working,  and  the  mode 
of  regulation  introduced  is  decidedly  superior  to  that  in 
most  reaction  turbines;  it  might  almost  be  said  to  be  the 
only  mode  of  regulation  which  satisfies  the  conditions  of 
efficient  working,  and  it  has  been  adopted  in  a  modified 
form  in-  the  Leffel  turbine,  which  is  now  largely  used  in 
America. 

Figs.  185  and  186  are  external  views  of  the  turbine  case  ; 
figs.  187  and  188  are  the  corresponding  sections  ;  fig.  189  is 


ILLLLU 
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riLuj 

p^>"=p^' 

^~~T — 

1 

i.-       'ij  ' 

Fig.  189. 
the  tuibine  wheel.  The  example  cnosen  for  illustration 
has  suction  pipes,  which  permit  the  turbine  tfl  bo  placed 
nt  any  height  less  than  30  feet  above  the  tail-water  level 
The  water  enters  the  turbine  by  cast-iron  supply  pipes  at 
A,  and  is  discharged  through  two  suction  pipes  S,  S.  The 
water  on  entering  the  case  distributes  itself  through  a 
rectangular  supply  chamber  SC,  from  which  it  finds  its 
way  equally  to  the  four  guide-blade  passages  Q,  G,  O,  G._ 
In  these  passnges  it  acquires  a  velocity  about  equal  to  that 
due  to  half  tlie  fall,  and  is  directed  into  the  wheel  ot  an 
angle  of  about  10°  or  12°  with  the  tangent  to  its  circum- 
ference. The  wheel  W  receives  the  water  in  equal  propor- 
tions from  each  guide-blade  passage.  It  consists  of  a  centre 
plate  p  (fig.  189)  keyed  on  the  shaft  aa,  which  passes  through 
stuffing  boxes  on  the  suction  pipes.  On  each  side  of  the 
centre  plate  are  the  curved  wheel   vanes,  on   which  the 


pressure  of  the  water  acts,  and  the  Tanee  are  bounded  on 
each  side  by  dished  or  conical  coverpl^tes  c,  c.  Joint- 
rings  j,  J  on  the  cover  plates  make  a  sufficiently  water- 
tight joint  with  the  casing,  to  prevent  leakage  from  the 
guide-blade  chamber  into  the  suction 'pipes.  The  pressure 
near  the  joint  rings  is  not  very  great,  probably  not  one- 
fourth  the  total  head.  The  wheel  vanes  receive  the  water 
without  shock,  and  deliver  it  into  central  spaces,  from 
which  it  flows  on  either  side  to  the  suction  pipes.  Th6 
mode  of  regulating  the  power  of  the  turbine  is  very  simple. 
The  guide-blades  are  pivoted  to  the  case  at  their  inner 
ends,  and  they  are  connected  by  a  linkwork,  so  that  they 
all  open  and  close  simultaneously  and  equally.  In  this 
way  the  area  of  opening  through  the  guide-blades  is  altered 
without  materially  altering  the  angle  or  the  other  conditions 
of  the  delivery  into  the  wheel.  The  guide-blade  gear  may 
be  variously  arranged.  In  this  example  four  spindles, 
passing  through  the  case,  are  linked  to  the  guide-blades 
inside  the  case,  and  connected  together  by  the  links  /,  /,  / 
on  tho  outside  of  the  case.  A  worm  wheel  on  one  of  the 
spindles  is  rotated  by  a  worm  f/,  the  motion  being  thus 
slow  enough  to  adjust  the  guide-blades  very  exactly. 
These  turbines  are  made  by  Jlessrs  Williamson  Brothers 
of  Kendal,  who  supplied  the  drawing  of  the  turbine. 

Fig.  190  slioiTs  another  nrrangcment  nf  the  same  turliinc,  with 
some  adjuncts  not  shown  in  the  other  dfawings.  In  this  case  the 
turbine  rotates  horizontally,  and  the  turbine  case  is  placed  entirely 
below  the  tail  water.  The  water  is  supplied  to  the  turbine  by  a 
vertical  pipe,  over  w  hich  is  a  wooden  pcntrougli,  containing  a  strainer, 
which  prevents  sticks  and  other  solid  bodies  getting  into  the  tuibine. 


Fig.  190. 
The  turbine  rests  on  three  foundation  stones,  ana,  the  pivot  for  tbe 
vertical  shaft  being  under  water,  there  is  a  screw  and  lever  arrange-, 
ment  for  adjusting  it  as  it  wears.  The  vertical  shaft  gives  motion 
to  the  machinery  driven  by  a  pa=r  of  bevel  wheels.  On  the  right 
are  tho  worm  and  wheel  for  working  the  guide-blade  gear 


174.  Different  Forms  of  Turbine  WTuel.  —The  wheel  of  a  turbine  or 

}vart  of  the  machine  on  which  the  water  acts  is  an  annular  space, 
umi.ihed  Vith  curved  vanes  dividing  it  into  poisages  exactly  or 
roughly  rectangular  in  cross  section.  For  radial  flow  turbines  tho 
*heel  may  ha»c  tho  form  A  or  B,  fig.   191,  A  being  most  usual 


Fig.  191. 

with  inward,  and  B  with  outward  flow  turbines.  In  A  the  wheel 
vanes  are  fi.xcd  on  each  side  of  a  centre  plate  ki'yed  on  the  turbine 
shaft  The  vanes  are  limited  by  tliglitly-conid  annular  cover 
plates.  In  B  tho  vanes  are  fi.xcd  on  one  side  of  a  disk,  kcycd_on  the 
shaft,  and  limited  by  a  cover  plate  painlkl  to  the  disk.     ~ 


Farallel 
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turbine  wheel.     That 


(10). 


flow  or  axial  flow  turbines  have  the  wheel  as  in  C. 
are  limited  by  two  concentric  cylinders. 

Reaction  Turbines. 
176.    Velocity  oj  Whirl  and  Velocity  of  Flow.— het  acb  (fig.  JI92) 
be  the  path  of  the  particles  of  water  in  '  '         .     .      ~. 

path  will  be  in 
a  plane  normal 
to  the  axis  of 
rotation  in  tadial 
flow  turbines, 
and  on  a  cylin- 
drical surface  in 
axial  flow  tur- 
bines. At  any 
point  e  of  the 
path  the  water 
will  have  some 
Telocity  v,  in  the 
direction     of     a 

tangent    to    the  „.      ,„„ 

imtli.    Thatvelo-  '''S-  ■"'- 

city  may  be  resolved  into  two  components,  a  whirling  velocity  w  in 
the  direction  of  the  wheel's  rotation  at  the  point  c,  and  a  component 
u  at  right  angles  to  this,  radinl  in  radial  flow,  and  parallel  to  the 
axis  in  axial  flow  turbines.  This  second  component  is  termed  the 
velocity  of  flow.  Let  Vf„  io„,  u^  be  the  velocity  of  the  water,  the 
whirling  velocity  and  velocity  of  flow  at  the  outlet  surfaceof  the  wheel, 
and  v',Wi,ui  the  same  quantities  at  the  inlet  surface  of  the  wheel. 
Let  a  and  3  be  the  angles  which  the  water's  direction  of  motion  makes 
with  the  direction  of  motion  of  the  wheel  at  those  surfaces.    Then 

Wo-fo  cos  $  ;  !/o-''o  sin  fi  1 
iot  =  V(i  cos  o;  Ui=Vi  sin  o  I 

The  velocities  of  flow  are  easily  ascertained  independently  from 
the  dimensions  of  the  wheel.  The  velocities  of  flow  at  the  inlet 
and  outlet  surfaces  of  the  wheel  are  normal  to  those  surfaces.  Let 
O,,,  (li  be  the  areas  of  the  outlet  and  inlet  surfaces  of  the  wheel,  and 
Q  the  volume  of  water  passing  through  the  wheel  per  second  :  then 

-!=-£    ^")- 

Using  the  notation  in  fig.- 191,  we  have,  for  au  inward  flow  turbinft 
(neglecting  the  space  occupied  by  tho  vanes), 

Oo-27rr(,rf(,;  0,-2irrA     ....     (12a). 

Similarly,  for  an  outward  flow  turbine, 

U(,  =  2wr^d;  Ht-i^rd (12J); 

and,  for  an  axial  flow  turbine, 

n.-0.=  ,r(r,»-,-.=j, (12c). 

Relative  and  Common  Velocity  of  the  Water  and  IVhccl. — There 
is  another  way  of  resolving  tho  velocity  of  the  water.  Let  V  be  the 
velocity     of      tho 


wheel  at  tho  point 
c,  fig.  193.  Then 
the  velocity  of  the 
water  may  be  re- 
solved into  a  com- 
ponent V,  which 
the  water  has  in 
common  with  the 
wheel,  and  a  com- 
ponent Vri  which 
is  the  velocity  of 
the  water  rcl.itivcly 
to  the  wheel. 

Velocity  of  Flow. 
— It  is  obvious  that 

tlie  frictional  losses  Fij.  193. 

of  head  in  tlio  wheel  passages  will  increase  as  the  velocity  of  flow  is 
greater,  that  is,  the  smaller  the  wheel  is  made.  But  if  tho  wheel 
works  untler  water,  the  skin  friction  of  the  wheel  cover  increases  as 
the  diameter  of  the  wheel  is  made  greater,  and  in  any  case  tho  weight 
of  the  wheel  and  co.iseriuently  tho  journal  friction  increase  as  the' 
<"heol  is  made  larmier.  It  is  therefore  desirable  to  choose,  for  the 
velocity  r-f  flow,  as  largo  a  value  as  is  consistent  with  the  condition 
that  the  friciional  losses  in  the  wheel  passages  are  a  small  fraction 
of  the  total  beat^ 

Tho  values  most  commonly  assumed  in  practice  are  these ; — 

la  axial  flow  turbincc,        Uj-u,— ni5  to  0-^'J^U. ; 

wi-V  n  toO-J7\-SrM     ^  ■ 
In  inwara  &ow  turbines,    tt|,-«i-0'125V2<;H 


176.  Speed  of  the  Wheel. — The  best  epced  of  the  wheel  depends 
partly  on  the  frictional  losses,  which  the  ordinary  theory  of  turbines 
disregards.  It  is  best,  therefore,  to  assume  for  V,  and  V  valned 
which  experiment  has  shown  to  be  most  advantageous. 

In  axial  flow  turbines,  the  circumferential  velocities  at  the  mean 
radius  of  the  wheel  may  be  taken 

Vo=  V.-O-eVl^  to  0-56\^2^ 

In  a  radial  outward  flow  turbine, 

V,=  0-56V29(H-f)) 

V„=V.--. 

where  r,,,  ri  are  the  radii  of  the  outlet  and  inlet  surfaces. 
In  a  radial  inward  flow  turbine,  ' 

V.=0-66V2^, 

V  =-^V. 

If  the  wheel  were  stationary  and  the  water  flowed  through  it,  the 
water  would  follow  paths  parallel  tii  tho  wheel  vane  curves,  at  least 
when  the  vanes  were  so  close  that  irregular  motion  was  prevented 
Sirailarlj',  when  the  wheel  is  in  motion,  the  water  follows  paths  rela- 
tively to  the  wheel,  which  are  curves  parallel  to  the  wheel  vanes. 
Hence  the  relative  component,  r,,  of  the  water's  motion  at  e  is  tan 
gential  to  a  wheel  vane  curve  drawn  through  the  point  c.  Let  i-j. 
V„,  !),,  be  the  velocity  of  the  water  and  its  common  and  relative 
components  at  the  outlet  surface  of  the  wheel,  and  f/,  Vf,  j-rj  ho 
the  same  quantities  at  the  inlet  surface  ;  and  let  9  and  (f>  be  the 
angles  the  wheel  vanes  make  with  tho  inlet  and  outlet  surfaces; 
then 


V- V(V  +  Vo'-2V<,r,o  cos  4>)  j 
n   -  V(nr-hV.-=-2V,i-rf  cos  8)  I 


(13). 


equations  which  may  be  used  to  determine^  and  9. 

177.  Condition  determining  the  Angle  of  the  Varus  cU  tht  OutUI 
Surface  of  the 
Wheel.  —  It  has 
been  shown  that, 
when  the  water 
leaves  the  wheel, 
it  should  have  no 
tangential  velo- 
city, if  the  effi- 
ciency is  to  be  as 
great  as  possible; 
that  is,  w^  —  O. 
Hence,  from  (10\ 
cos  3-0, /3- 90', 
w,  — t'o,  and  the 
direction    of  tho 

water's  motion  is  t^      ,„, 

normal     to     the  _  Fig.  iVi.\ 

outlet  surface  of  the  wheel,  radial  in  radial  flow,  and  axial  in  axijj 
flow  turbines. 

Drawing  »,,  or  «„  rauial  or  axiai  as  the  case  may  be,  and  Vj  tan- 
gential to  the  direction  of  motion,  jjr^  can  be  found  by  the  parallelo- 
gram of  velocities.     From  fig.  194, 

tan*-,';?--^ ;    (14)i 

•  o      '  0 

but  <p  is  tho  angle  which  the  wheel  vane  makes  with  the  outlet  eur> 
face  of  the  wheel,  which  is  thus  determined  when  the  velocity  ol 
flow  Kj  and  velocity  of  the  wheel  V„  are  known.  AVhen  <t>  is  thus 
determined, 

"r,  -  "a  cosec  ^  -  V,     /  i  +  ""^  .   ...  ,.tf  (Ua). 

Correction  of  tho  Angle  </>  to  allow  for  Thichncsa  of  Vanes. — In 
determining  <p,  it  is  most  convenient  to  calculate  its  value  approxi- 
mately at  first,  from  a  value  of  w„  obtained  by  neglecting  the  thick- 
ness of  tho  vanes.  As,  however,  this  angle  is  the  most  important 
angle  in  the  turbine,  tho  value  should  be  afterwards  corrected  to 
allow  for  the  vane  thickness. 

Let 

i«o     ,.,.    I    Q 


(()'  — tan" 


v:-'*"  irvr 


be  the  first  or  approximate  value  of  <^j  and  let  t  be  the  thickness, 
and  n  tho  nurab-jr  of  wheel  vanes  which  reach  the  outlet  surface  of 
the  wheel.  As  the  vanes  cut  the  outlet  surface  approximately  at 
the  angle  ^',  their  width  measured  on  that  surface  is  t  cosec  0'. 
Hence  the  space  occupied  by  tho  vanes  on  the  outlet  surface  is 

ForA,  iifr.   191,  »i^'„  cosec  ^  I 


c,  tig.  i»i,  s<  (.'t-r-'o*"' 


\ 
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Call  thU  nrcn  occuiiicd  liy  Hio  vauo3  w.     Then  llio  triio  value  of  tlio 
clear  discharging  outlet  of  llio  whorl  is  Cl^-a,  ami  the  true  value 

of  Kg  ia         -  .     The  corrected  value  of  the  aoglo  of  tho  vanes  will 
lo 

^-tan-'-T-^^ C^'- 

178.  iraid  jiro'fiiclnj  Yclocitij  with  vhieh  tlie  IValer  ciitcra  the 
li^liecl. — ronsiiler  tho  variation  of  prouuro  in  a  wheel  passosOi 
which  satiaGcs  the  condition  that  the  sections  change  so  f;ratiua!ly 
that  thcro  u  no  Iohs  of  head  in  shock.  When  tho  flow  is  in  a  hori- 
zontal piano,  there  is  no  work  done  by  gravity  on  the  water  passing 
Ihrougfi  tho  wheel.  In  the  case  of  an  axial  Mow  turbine,  iu  which 
the  How  is  vertical,  tho  fall  U  between  the  iulet  and  outlet  surfaces 
should  be  taken  iuto  account. 

Iiet  Vi,  Vg  be  the  velocities  of  the  wheel  at  tlio  inlot  and 
outlet  surfaces, 
ti,  r,    tho  velocities  of  tho  water, 
Ui,  II,  tho  velocities  of  How, 
Vri,  r,,  the  relative  velocities, 
htf  /*,   tho  pressures,  measured  in  feet  of  water, 
rtt  r^    the  radii  of  tlie  wheel, 

a     the  angular  velocity  of  tho  wheoL 

At  any  point  in  tho  path  of  a  [lortion  of  water,  at  radius  r,  the 
velocity  V  of  tho  water  may  bo  resolved  into  a  coiupouont  V  — or 
ctptal  to  the  velocity  at  that  point  of  tho  wheol,  and  a  relative  com- 
ponent f,.  Ilcnco  the  motion  of  the  water  may  be  considered  to 
consist  of  two  parts  : — (n)  a  motion  identical  with  that  in  a  forced 
vortex  of  constunt  angular  velocity  a ;  (i)  a  flow  along  curves 
parallel  to  tlic  wheel  vane  curves.  Taking  the  latter  first,  and  using 
IJernoulli's  theorem,  the  change  of  pressure  duo  to  flow  through 
tho  wheel  passages  ia  given  by  tho  equation 

,r  .  '■ri'     ,.  ,  «■«'  . 


h'l-h'o 


2? 


Tho  voriallou  of  iircsburo  duo  to  rotation  iu  a  forced  vortex  is 


h"i-h"„— 


Consequently  the  whole  ditTercnco  of  pressure  at  the  inlet  and  outlet 
surfaces  of  the  wheel  is 


Vr-Vp'     r,o'-r,.-' 


(17). 


Case  1.  Ajrinl  Flow  Turbines. — V/- V, ;  and  tho  first  term  on  tho 
light,  iu  equation  17,  disnpiK'ars.  Adding,  however,  tho  work  of 
gravity  duo  to  a  fall  of  d  feet  in  passing  through  tho  wheel. 


lH-h„- 


2y 


(17n). 


Case  2.  Outionrd  Flow  T:i>htnes. — Tho  inlet  radiua  is  less  than 
the  outlet  radius,  and i  is  negative.     Tho  centrifugal  Load 

diminishes  the  pressure  at  tlio  inlet  snrfaco,  and  increases  the  velocity 
with  which  the  water  enters  tho  wheel.  This  somewhat  increases 
the  frictional  loss  of  head.      Further,  if  the  wheel  varies  in  velocity 

from  variations  in  tho  useful  work  done,  tho  quantity  — 2-  in- 
creases when  tho  turbine  siwed  increases,  and  rice  rcrsti.  Conpc- 
quently  the  flow  into  tho  turbine  increases  when  tho  s[ieed  increases, 
and  Uiminiahis  when  tho  speed  diminishes,  and  this  ogain  augments 
the  variation  of  speed.  The  action  of  tho  centrifugal  head  in  an  out- 
ward flow  turbine  is  thercforo  pRJudiciol  to  steadiness  of  motion. 
For  this  reason  r,  :  rt  is  made  small,  generally  about  5  :  4.  Even 
tlien  a  governor  is  sometimes  required  to  regulate  tho  speed  of  tho 
turbine. 

Case  3.  Intcard  Flow  Tiirbina. — Tho  inlet  radius  is  greater  than 
tho  outlet  radius,  and  tho  centrifugal  head  diminishes  tho  velo- 
city of  flow  into  tho  turbine  This  tends  to  diminish  the  frictional 
losses,  but  it  has  a  more  important  influenco  in  securing  steadiness 
of  motion.  Any  increase  of  speed  diminishes  the  flow  into  the  tur- 
bine, and  vice  vcraa.  Honco  tho  variation  of  speed  is  less  than  the 
variation  of  resistance  overcome.  In  tho  so-called  centre  vent 
wheels  in  America,  the  ratio  n  :  r^  is  about  5  :  4,  and  then  the  in- 
fluence of  tho  centrifugal  head  is  not  vei-y  important.  Professor 
James  Thomson  first  pointed  out  the  advantage  of  a  much  greater 
difference  of  radii.  Cy  making  n  :  r,  — 2  :  1,  the  centrifugal  head 
MUncoa  about  half  tho  head  in  the  supply  chamber.   Then  tLi  velo- 
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city  through  the  gui.k-bln.lesdocs  note.vcccd  tho  velocity  duo  to  half 
tho  fall,  aud  the  action  of  tho  centrifugal  head  iu  securiu?  steadioea* 
of  speed  is  considerable. 

Since  the  total  head  producing  flow  through  tho  turbine  is  H-' 
and  of  this/ij-Aj  is  exi>«nded  in  overcoming  the  pressure  iu  tL» 
wheel,  tho  velocity  of  flow  into  the  wheel  is 

where  c,  may  be  taken  0'90. 
From  (14a), 

f^-V,^/(l  +  ^'). 

It  will  be  shown  immediately  that 

v,i—  ui  cosec  B ; 

or,  as  this  is  a  small  term,  and  0  is  on  the  avcmgo  90°,  wo 

may  tako,  for  tho  present  purpose,  Vri—ui  ncaily. 

Inserting  these  values,  and  remembering  that  for  an  axial  flow 
turbine  V(- V,,,  l;-0,  and  the  fall  d  iu  the  wheel  ia  to  be  added, 

'.-'Vl"("-¥(-?j)*tf-')l- 

For  an  outward  flow  turbine, 

..-.VL"i"-»-;'(-^)<i'i]- 

For  on  inward  flow  turbine, 

179.  Juijle  Khich  thf  Ouide-Dladca  nmJce  wilh  the  Circum/crenee 
of  Ihr.  ly/iccl. — At  tho  moment  the  water  enters  tho  whcid,  the 
radial  component  of  tho  velocity  is  «„  and  tho  velocity  is  Vi. 
Hence,  if  7  is  tho  angle  between  the  guido-bladca  and  a  tangent  to 
the  Avheel 


This  angle  can,  if  necessary,  bo  corrected  to  allow  for  tho  thickness 
of  the  guiilo-blades. 

180.  Coiidilion  Dctcnniinng  the  Aiiglcoflhc  Kane'sattheJnJct  Sur- 
face 0/  the  IVhccl. — The  single  condition  necessary  to  be  satisfied  at 
tho  inlet    suifacu 

of    the    wheel    is 
that     the    water 
should   enter  tho 
wheel       without 
shock.   This  con- 
dition is  satisfied 
if  the  direction  of 
relative  motion  of 
the     water     and   / 
wheel   is  parallel  / 
to   tho    first    elc-j 
ment  of  the  wheel 
vancfl.  ' 

Let  A  (fig.  195) 

bo  a  point  on  tho  inlet  surface  of  tho  whmd,  and  let  »|  represent 
in  magnitude  and  direction  tho  velocity  nf  tlio  water  entering 
the  wheel,  and  V,  the  velocity  of  the  wheel.  Comideting  the 
parallelogram,  rr/  is  llio  direction  of  relative  motion,  lleiieo  the 
anglo  between  rw  and  Vi  is  tho  angle  fl  which  tho  vanes  shoald 
mako  with  tho  inlet  snrfaco  of  the  wheeh 

181.  E^nm/il"  0/ Ihc  Mflhnd  q/'  Dcsigninj  a  Turiine.  FrofeuoT 
James  Thomson's  Inward  Flow  Ttubine. — 

Lot  n  -  the  available  fall  after  deducting  loss  of  head  in  pipo* 
and  channels  from  the  pross  fall; 
Q-tho  supply  of  water  in  cubic  feet  per  second  ;  and 
i)-tho  elhciency  of  tho  turbine. 
Tho  wora.  dono  pqt  second  is 

dGQH, 

and  tho  liorse-powcrof  the  turbine  is 

.         nGQH 
*''-"650'- 

If  11  is  taken  at  0'75,  an  allowance  w  ill  bo  made  for  tho  frictional 
losses  in  tho  turbine,  the  leakage,  and  tho  friation  of  the  turUne 
shaft.     Then  A.p. -0  095QH. 

Tho  velocity  of  flow  through  the  turbine  (uncorrected  for  the 
space  occupied  by  the  vanes  and  guidc-bladci)  may  bo  taken 

u'-M--0126v'2fl'ir, 

\II.   —  67 


Fig.  195. 
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in  wbich  caso  about  ('jtu  of  tliD  energy  of  llie  (all  is  carried  nway  by  | 
the  water  discharged. 
The  areas  of  the  outlet  and  inlet  surface  of  tlie  wheel  are  then 


2».-|,'/,-2ir/-A- 


Q 


If  wo  take  )■„,  so  that  the  axial  velocity  of  discharge  from  the  central 
orifices  of  the  wheel  is  equal  to  Ug,  wo  get 


r|,-0-39Si 

If,  to  obtain  considerable  steadying  action  of  the  ccntrifagnl  head, 

Ti  —  2j„  then  di -  —<fi, • 

Speed  of  the  IVheel.  —Let  V,  -  0  66  \^pl,  or  the  speed  due  to  half 
the  fall  nearly.  Then  the  number  of  rotations  of  the  tiu'bine  per 
second  is 


^-^rr^-^^^v/R-i' 


I  H\/1I  I  . 


&iso  v„  =  —  Vi  -  0  -33  s/igH  ^ 

Angle  of  Vanes  with  Outlet  Stirface. 

V  —  21°  nearly. 

If  this  value  is  revijed  for  the  vane  thickness  it  wijl  ordinarily- 
l)ecome  about  25°.  ^ 

Velocity  with  which  tlie  Water  enters  the  JVTiccl. — The  head  pro-, 
ducing  tha  velocity  is 

^n  \l'-  -4356(1  +  0  0358)  +  -0156^ 
;-0-5646H.' 
Then  the  velocity  is 

^=-96V23(-5646H)  =  0-721v'23Hj, 
JngU  of  Guide-Bla:W 

sin.=^„-».o-n^ 

7  =  10°  nearly. 
Tangential  Velocity  of  IValcr  cntcrimj  Wheel. 
Wi  =  v,  cos  7=07101  Vijif.' 


Angle  of  Vanes  at  Intrt  Surface. 


•66 


-  -4008  ;•• 


7)-- 


7101  X  -66x2 
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«  =  68°  nearly. 
JTjfirauUc  Efficiency  of  Wheel. 

"  ffH  • 
=  0-9373. 

This,  ihowever,  neglects  the  friction  of  wheel  covers  and  leak- 
age. The  efficiency  from  experiment  has  been  found  to  be  075  to 
0-80.- 

Impulse  and  Partial  J  amission  Turbines. 

182.  The  principal  defect  of  most  turbines  with  complete 
admission  is  the  imperfection  of  the  arrangements  for 
working  with  less  than  the  normal  supply.  With  most 
forms  of  turbine  the  efficiency  is  considerably  reduced 
when  the  regulating  sluices  are  partially  closed,  but  it  is 
exactly  when  the  supply  of  water  is  deficient  that  it  is 
most  important  to  get  out  of  it  the  greatest  possible  amount 
of  work.  The  imperfection  of  the  regulating  arrangements 
13,  therefore,  from  the  practical  point  of  vie w,  a  serious  defect. 
AH  turbine  maimers  have  sought  by  various  methods  to 
improve  the  regulating  mechanism.     Fourneyron,  by  divid- 


ing his  wheel  by  horizontal  diaphragm?,  virtually  obtained 
three  or  more  separate  radial  flow  tuibine?,  which  could  be 
successively  set  in  action  at  their  full  power,  but  the 
arrangement  is.  not  altogether  successful,  because  of  tho 
spreading  of  the  water  in  tho  space  between  the  wheel 
and  guide-blades.  M.  Fontaine  similaily  employed  two 
concentric  axial  flow  turbines  formed  in  the  same  casing. 
One  was  worked  at  full  power,  th*e  other  regulated.  By 
this  arrangement  the  loss  of  efficiency  due  to  the  action 
of  the  regulating  sluice  affected  only  half  the  water  power. 
Many  makers  have  adopted  the  expedient  of  erecting  two 
or  three  separate  turbineij  on  the  same  waterfall  Then 
one  or  more  could  be  put  out  of  action  and  the  others 
worked  at  full  power.  This  Ls  an  excellent  plan,  but  the 
separate  turbines  co.st  more  than  a  single  one.  All  these 
methods  are  rather  palliatives  than  remedies.  The  movable 
guide-blades  of  Professor  James  Thomson  meet- the  difiBculty 
directly,  but  of  course  they  are  uot  applicable  to  every  form 
of  turbine. 

A  subsidiary  defect  of  turbines  with  complete  admission 
is  their  very  great  epeed  of  rotation  on  high  falls.  The 
turbine  wheel  cannot  be  increased  in  diameter  without 
great  increase  of  the  fluid  friction  in  the  passages  and  on 
the  surface  of  the  ^vheel,  and  it  also  becomes  impossible  in 
radial  flow  turbines  to  adjust  properly  the  vane  angles,  if 
the  diameter  is  made  very  large. 

M.  Gallon,  iu  1810,  patented  an  arrangement  of  sluices 
for  axial  or  outward  flow  turbines,  which  were  to  be  closed 
successively  as  the  water  supply  diminished.  By  preference 
the  sluices  were  closed  by  pairs,  two  diametrically  opposite 
sluices  forming  a  pair.  The  water  was  thus  admitted  to 
opposite  but  equal  arcs  of  the  wheel,  and  the  forces  driving 
the  turbine  were  sj-mmctrically  placed.  As  soon  as  this 
arrangement  was  adopted,  a  modification  of  the  mode  of 
action  of  the  ^^ale^  iu  the  turbine  became  necessary.  If 
the  turbine  ^\heel  pa.-'sages  remain  fuU  of  water  during  the 
whole  rotation,  the  water  contained  in  each  passage  must 
be  put  into  motion  each  time  it  passes  an  open  portion  of 
the  sluice,  and  slopped  each  time  it  passes  a  closed  portion 
of  the  sluice.  It  is  thus  put  into  motion  and  stopped  twic? 
in  each  rotatiou.  This  gives  rise  to  violent  eddying  motions 
and  great  loss  of  energy  in  phock.  To  prevent  this,  the 
turbine  wheel  with  partial  admission  must  be  placed  above 
the  tail  water,  and  the  wheel  pasr^ages  be  allowed  to  clear 
themselves  of  w-ater,  while  passing  from  one  open  portion 
of  the  sluices  (o  the  next. 

But  if  the  wheel  passages  are  free  of  water  when  they 
arrive  at  the  open  sluices,  theu  there  can  be  no  pressure 
other  than  atmoppherio  pressure  in  the  space  between  the 
sluices  and  wheel  The  water  must  issue  from  the  sluices 
with  the  whole  velocity  due  to  the  head ;  received  on  the 
curved  vanes  of  tho  wheel,  the  jets  must  be  gradually 
deviated  and  discharged  with  a  radial  velocity  only,  pre- 
cisely in  the  same  way  as  when  a  single  jet  strikes  a  cur\'ed 
vane  in  the  free  air.  Turbines  of  this  kind  are  therefore 
termed  turbines  of  free  deviation.  There  is  no  variation  of 
pressure  in  tho  jet  during  the  whole  time  of  its  action  on 
the  wheel,  and  the  whole  energy  of  the  jet  ia  imparted  to 
the  wheeljfsirapiy  by  tho  impulse  due  to  its  gradual  change 
of  momentum.  It  is  clear  that  the  water  may  be  admitted 
in  exactly  the  same  way  to  any  fraction  of  the  circumference 
at  pleasure,  without  alteiiug  the  efficiency  of  the  wheel 
The  diameter  of  tho  wheel  may  be  made  ns  large  as  con- 
venient, and  thus  tho  speed  of  rotation  on  high  falls  may 
bo  kept  down  to  a  manageable  amount.  The  Poncelet 
water  wheel  is  a  turbine  of  free  deviation,  in  which,  how- 
ever, the  action  of  gravity  causes  the  water  to  flow  back 
along ithe  vanes,  so  that  it  is  discharged  at  the  same  point 
of  tho  wheel  at  which  it  enters. 

So  long  as  the  tail-water  level  ia  invariable,  no  difficulty 
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arises  in  adopting  the  system  of  partial  admission.  But 
if,  as  is  more  commonly  the  case,  the  tail-water  level  varies, 
then  there  Ls  danger  that  the  turbine  will  be  drowned  in 
flood  time,  and  the  essential  condition  of  the  system  tliat 
the  wheel  passages  should  be  empty  wlien  they  coma  in 
front  of  the  open  sluces  will  not  be  satisfied.     If  the  faU 


is  considerable,  a  portion  of  it  may  bo  sacrificed  withou< 
much  harm,  and  the  wheel  placed  sufficiently  high  ubova 
the  tail  water  to  secure  it  from  being  drowned;  but  with 
low  falb  this  is  impossible.  The  difficulty  has  been  over- 
cotne  by  a  method  invented  by  JI.  L  D.  Girard  in  1849, 
and  termed  the  hydropncumatic  system.     The  turbine  ia 


Fig.  196. 


placed  below  the  tail-water  level  in  a  casing  supplied  with 
air  by  a 'small  air-pump.  It  therefore  always  discharges 
freely,  into  an  atmosphere  of  air,  the  pressure  of  which, 
however,  varies  with  the  height  of  the  tail-water  level  out- 
side the. casing.     Inside  the  casinc  the  free  water  surface 


13  maintained  at  an  invariable  level  just  below  tne  ois- 
charge  orifices  of  the  wheel. 

183.  Ocrural  Dcscriplion  of  an  Impulse  Turbine  or  Turhine  xrith 
Free  Deviation. — Fig.  196  shows  a  general  sectional  elevation  of  o 
Girard  turbine,  in  which'  the  flow  is  oxiaL    The  water,  admitted 
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above  a  horiiontal  floor,  passca  down  through  the  annular  wheel  con- 
tainiug  the  guide-blades  G,G,  and  thence  into  the  revolving  wheel 
WW.  The  re- 
volving wheel  is 
Gxe<l  to  a  hollow 
shaft  suspended 
from  the  pivot  ^. 
The  solid  inter- 
nal shaft  ss  is 
merely  a  fixed 
column  support- 
ing the  pivot. 
The  advantage  of 
this  is  that  the 
pivot  is  accessible 
for  lubrication 
bnd  adjustment. 
R  is  the  mortise 
bevel    wheel    by 

kvhich  the  power,-  _,     -._ 

Dt  the  turbme  is  .-"S-  l^'- 

given  off.  The  sluices  are  worked  by  the  hand  wheel  A,  which  raises 
them  successively,  in  a  way  to  be  described  presently,  a,  a  are  the 
sluice  rods.  Figs.  197,  J98_Ehow  the  sectional  form  of  the  guide- 
blade  chamber  and  ' 
wheel  and  thei 
eiirves  of  the  wheel 
vanes  and  guide- 
blades,  when  drawn 
Bn  a  plane  develop-'' 
tnent  of  the  cylin- 
drical section  of  the 
|lvhee^;  a,  a,  a  are 
the  sluices  for  cut- 
ting off  the  water ; 
b,  b,  b  are  apertures 
fey  which  the  en> 
trance  or  exit  of  air 
Ss  facilitated,  as  the 
J)uckets  empty  and 
^1.  Figs.  199,  200 
show,  -the  guide- 
^lade  gear,  a,  a,  a 
are  the  sluice  rods  Fig.  198. 

as  before.  At  the  top  o.  each  sluice  rod  is  a  small  block  e,  having  a 
projectihg  tongue,  which  slides  in  the  groove  of  the  circular  cam 
plate  d,  d.  •'•This  circular  plate  is  supgorted  on  the  frame  e,  and 


Fig.  199. 

revolves  on  it  by  means  of  the  flanged  rollers/.  '  Inside,  at  the  top, 
the  cam  plate  is  toothed,  and  gears  into  a  spur  pinion  connected 
with  the  hand  wheel  h.    At  gg  is  an  inclined  groove  or  shunt 


^^^^^^ 


T-W 


u    u    y   L)  y 


~m 


Fig.  200. 


When  the  tongues  of  the  blocks  e,  c  arrive  at  g,  they  slide  np  to  a 
^licond  groove,  or  the  reverse,  according  as  the  cam  plate  is  revolved 
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in  one  direction  or  in  the  other.  As  this  operation  takes  place  with 
each  sluice  successively,  any  number  of  sluices  can  bo  opened  or 
closed  as  desired.  The  turbine  is  of  48  horse  power  on  6'12  feet 
fall,  and  the  supply  of  water  varies  from  35  to  112  cubic  feet  per 
second.  The  efficiency  in  normal  working  is  given  as  73  per  cent.' 
The  mean  diameter  of  the  wheel  is  6  feet,  and  the  speed  27 '4  pe-j 
volutions  per  minute.' 

184.  Theory  of  the  Impulse  Turbine. — The  theory  of  the  impulsa 
turbine  does  not  essentially  differ  from  that  of  the  reaction  tuTDina^ 
except  that  there  is  no  pressure  in  the  wheel  opposing  the  discharge 
from  the  guide-blades.  Hence  the  velocity  with  which  the  water 
enters  the  wheel  ia  simply 

n=0-96V2(;(H-W'. 

where  \)  is  the  height  of  the  top  of  the  wheel  above  the  tail  wataC.^ , 
If  the  hydiopneumatic  system  is  used,  then  ^  — 0.     Let  Q,  be  fho 
maximum  supply  of  water,  r^  r,  the  internal  and  external  radii  o£ 
the  wheel  at  the  inlet  surface  ;  then 

Q» 

The  value  of  n<may  be  ahont  0-45V2srCH  -  f)),  whence  rj.r,  can  b# 
determined. 
The  giiide-blade  angle  is  then  given  by  the  equation 

sinv-ifi  =  0-«     -IS-' 
'     Vi     0-94 
7-29°, 

The  value  of  «,  should,  however,  be  corrected  for  the  space  occnpieii 
by  the  guide-blades. 
The  tangential  velocity  of  the  entering  water  ia 

Wi^Vi  cos  7  =  0-82V2g'(il-t)). 
The  circumferential  velocity  of  the  wheel  may  be  (at  mean  radina) 

V.  =  0-5V2s(H-f)). 
Hence  the  rave  angle  at  inlet  surface  is  given  by  the  eqnatton 


fl-66°. 


0-45 


The  relative  velocity  of  the  water  striking  the  vane  at  the  inlet 

Ige  is  VTi  =  m  cosec  fl  =  1 '222^ .     This  relative  velocity  remains 

unchanged  during  the  passage  of  the  water  over  the  vane  ;  consc 

quently  the  relative  velocity  at  the  point  of  discharge  is  Vn — 1  '22v(, 

Also  in  an  axial  flow  turbine  Vj  =  V,- .  « ,' 

If  the  final  velocity  of  the  water  is  axial,  then 


cos  (p' 


v„ 


0-5 


--cos  24°  28'. 


1  •22x0-45 

This  should  be  corrected  for  the  vane  thickness.  Neglecting  thL, 
u^  —  Vro  sin  ^  =  »rf  sin  ^  =  «i  cosec  9  sin  ^  —  0  'Sui .  The  discharging 
area  of  the  wheel  must  therefore  be  greater  than  the  inlet  area,  in 
the  ratio  of  at  least  2  to  1.  In  some  actual  turbines  the  ratio  ii 
7  to  3.  This  greater  outlet  area  is  obtained  by  splaying  the  whee^, 
as  shown  in  the  section  (fig.  198). 

185.  The  Hydraulic  Earn. — The  hydraulicT-anTiB  an  ari 
raagement  by  which  a  quantity  of  water  falling  a  distancf 
(A  forces  a  portion  of  the  water  to  rise  to  a  height  A,,  greater 
thaa  h.  It  consists  of  a  supply  reservoir  (A,  fig.  201),  into 
which  the  water  enters  from  some  natural  stream.  A  pipe 
s  of  considerable  length  conducts  the  water  to  a  lower  level, 
where  it  is  discharged  intermittently  through  a  self-acting 
pulsating  valve  at  d.  The  supply  pipe  s  may  be  fitted  with 
a  flap-valve  for  stopping  the  ram,  and  this  is  attached  fli 
some  cases  to  a  float,  so  that  the  ram  starts  and  stops  itseS 
automatically,  according  as  thesupply  cistern  fills  or  empties. 
The  pipe  «  should  be  as  long  and  as  straight  as  possil^, 
and  as  it  is  subjected  to  considerable  pressure  from  the 
sudden  arrest  of  the  motion  of  the  water,  it  must  be  strong 
and  strongly  jointed,  d  is  an  air  vessel,  and  e  the  delivery 
pipe  leading  to  the  reservoir  at  a  higher  level  than  A,  int* 
which  water  is  to  be  pumped.  Fig.  202  shows  in  section 
the  construction  of  tho  ram  itself,  d  is  the  pulsating 
discharge  valve  already  mentioned,  which  opens  inwards 
and  downwards.  The  stroke  of  the  valve  is  regulated  by 
the  cotter  through  the  spindle,  under  which  are  washers  bgr 

'  The  drawings  of  this  turbine  have  been  taken  partly  from  Meisaner 
Die  ffydtaiUik.  partly  froia  UbUnd,  Shiaxntmch. 
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which  the  amount  of  fall  can  be  regulated.  At  o  is  a 
dSlivery  valve,  opening  outwards,  which  is  often  a  ball-valve 
btlt  sometimes  a  flap-valve.  The  water  which  is  pumped 
passes  through  this  valve  into  the  air  vessel  a,  from  which 
it  flows  by  the  delivery  pipe  in  a  regular  stream  into  the 
cistern  to  which  the  water  is  to  be  raised.  In  the  vertical 
chamber  behind  the  outer  valve  a  small  air  vessel  is  formed, 


n 


cii=p=^^^ 


Fig.  201. 
and  into  this  opens  an  aperture  \  inch  in  diameter,  made 
in  a  brass  screw  plug  6.  The  hole  is  reduced  to  -^  inch  in 
diameter  at  the  outer  end  of  the  plug  and  is  closed  by  a 
small  valve  opening  inwards.  Through  this,  during  the 
rebound  after  each  stroke  of  the  ram,  a  small  quantity  of 
air  is  sucked  in  which  keeps  the  air  vessel  supplied  with 
its  elastic  cushion  of  air. 

The  discharge  valve  d  Is  of  greater  weight  than  the 
statical  pressure  of  the  water  on  its  under  side.  When, 
therefore,  the  water  is  at  rest  in  the  supply  pipe  thb  valve 
•pens.  In  conse- 
quence of  the  flow 
through  this  valve, 
the  water  in  the 
supply  pipe  ac- 
quires a  gradually 
increasing  velo- 
city. The  upward 
flow  o  the  water, 
towards  the  valve 
d,  increases  the 
pressure  tending 
to  lift  the  valve, 
and  at  last,  if  the 
valve  is  not  too 
heavy,  lifts  and 
closes  it  The 
forward  momen- 
tum of  (he  column 
in  the  supply  pipe 
being  destroyed 
by  the  stoppage  of  ' 

the  flaw,  the  water  ^'S-  202. 

eserts  a  pressure  at  the  end  of  the  pipe  sufficient  to  open  the 
delivery  valve  o,  and  to  cause  a  portion  of  the  water  to  flow 
into  the  air  vessel  As  the  water  in  the  supply  pipe  comes  to 
fest,  the  valve  d  opens  again  and  the  operation  is  repeated. 
ftrt  of  the  energy  of  the  descending  column  is  employed 
ki  compressing  the  air  at  the  end  of  the  supply  pipe  and 
expanding  the  pipe  itself.  This  causes  a  recoil  of  the  water 
which  momentarily  diminishes  the  pressure  in  the  pipe 
below  the  pressure  due  to  the  statical  head.  This  assists 
ID  opening  the  valve  d.  Mr  W.  Anderson  states  that  the 
recoil  of  the  water  is  sufliciently  great  to  enable  a  pump  to 
bo  attached  to  the  ram  body  instead  of  the  direct  rising  pipe. 
With  this  arrangement  a  ram  working  with  muddy  water 
may  be  employed  to  raise  clear  spring  water.  Instead  of 
Hftiog  the  delivery  valve  as  in  the  ordinary  ram,  the 
Bwmentnm  of  the  column  drives  a  sliding  or  elastic  piston, 
and  the  recoil  brings  it  back.  This  piston  lifts  and  forces 
alternately  the  clear  water  through  ordinary  pump  valves. 


PuMP& 

186.  The  difl"crent  classes  of  pumps  correspond  ahnoet 
exactly  to  the  diflerent  classes  of  water  motors,  although 
the  mechanical  details  of  the  construction  are  somewhat 
different.  They  are  properly  reversed  water  motors. 
Ordinary  reciprocating  pumps  correspond  to  water-pressure 
engines.  Chain  and  bucket  pnmps 
are  in  principle  similar  to  water 
wheels  in  which  the  ■  water  acts 
by  weight.  Scoop  wheels  are 
similar  to  undershot  water  wheels, 
and  centrifugal  pumps  to  turbines. 
Reciprocating  Pumps  are  single 
or  double  acting,  and  differ  from 
water-pressure  engines  in  that  the 
valves  are  moved  by  the  water 
nstead  of  by  automatic  machinery. 
They  may  be  classed  thus  : — 
(I.)  Lift  Pumps. — The  water  drawn  through  a  foot 
valve  on  the  ascent  of  the  pump  bucket  is  forced  through 
the  bucket  valve  when  it  descends,  and  lifted  by  the 
bucket  when  it  reascends.  Such  pumps  give  an  inter- 
mittent discharge. 

(2.)  Plunger  or  Force  Pumps,  in  which  the  water  drawn 
through  the  foot  valve  is  displaced  by  the  descent  of  a 
solid  plunger,  and  forced  through  a  delivery  valve.  They, 
have  the  advantage  that  the  friction  is  less  than  that  of 
lift  pumps,  and  the  packing  round  the  plunger  is  easily 
accessible,  whilst  that  round  a  lift  pump  bucket  is  not.! 
The  flow  is  intermittent 

(3.)  The  Double-acting  Force  Pump  is  in  principle  a' 
doui)le  plunger  pump.  The  discharge  fluctuates  from  zero! 
to  a  maximum  and  back  to  zero  each  stroke,  but  is  i^tl 
arrested  for  any  appreciable  time. 

(4.)  Bucket  and  Plunger  Pumps  consist  of  a  lift  pump 
bucket  combined  with  a  plunger  of  half  its  area.  The 
flow  varies  as  in  a  double-acting  pump. 

(5.)  Diaphragm  Pumps  have  been  used,  in  which  the 
solid  plunger  is  replaced  by  an  elastic  diaphragm,  alter- 
nately depressed  into  and  raised  out  of  a  cylinder. 

The  variation  of  velocity  of  discharge  would  cause  great 
waste  of  work  in  the  delivery  pipes  when  they  are  long, 
and  even  danger  from  the  hydraulic  ramming  action  of  the 
long  column  of  water.  An  air  vessel  is  interposed  between 
the  pump  and  the  delivery  pipes,  of  a  volume  from  5  to 
100  times  the  space  described  by  the  plunger  per  stroke. 
The  air  in  this  must  be  replenished  from  time  to  time,  or 
continuously,  by  a  special  air-pump.  At  low  speeds  not 
exceeding  30  feet  per  minute  the  delivery  of  a  pump  is 
about  90  to  95  per  cent  of  the  volume  described  by  the 
plunger  or  bucket,  from  5  to  10  per  cent  of  the  discharge 
being  lost  by  leakage.  At  high  speeds  the  quantity  pumped 
occasionally  exceeds  the  volume  described  by  the  plunger, 
the  momentum  of  the  water  keeping  the  valves  open  after 
the  turn  of  the  stroke. 

The  velocity  of  large  mining  pumps  is  about  140  feet 
per  minute,  the  indoor  or  suction  stroke  being  sometimes 
made  at  250  feet  per  minute.  Kotative  pumping  engines 
of  largo  size  have  a  plunger  speed  of  90  feet  per  minute. 
Small  rotative  pumps  are  run  faster,  but  at  some  loss  of 
efficiency.  Fire-engine  pumps  have  a  speed  of  180  to  220 
feet  per  minute. 

The  efliciency  of  reciprocating  pumps  varies  very  greatly. 
Small  reciprocating  pumps,  with  metal  valves  on  lifts  of 
15  feet,  were  found  by  Morin  to  have  an  efficiency  of  16 
to  40  percent,  or  on  the  average  25  per  cent  When  used  to 
pump  water  ut  considerable  pressure,  through  hose  pipes,  the 
efficiency  rose  to  from  28  to  57  per  cent.,  or  on  the  average, 
with  50  to  100  feet  of  lift.  alx)ut  50  per  cent     A  large 
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pump  witL  barrels  18  inches  diameter,  at  speeds  under  60 
feet  per  minute,  gave  the  following  results  : — 

Lift  in  feet W-  84  47 

Efficiency 46  -66  70 

The  very  krgo  steam-pumps  employed  for  waterworks, 
with  150  feet  or  more  of  lift,  appear  to  reach  an  efficiency 
ef  90  per  cent,  not  including  the  friction  of  the  discharge 
pipes. 

The  Centrifugal  Pump. 

187.  The  efficiency  of  reciprocating  pnmps  diminishes 
with  the  lift.  When  large  quantities  of  water  are  to  be 
raised  on  a  low  lift,  no  pump  is  so  suitable  as  a  centrifugal 
pump.  The  first  pump  of  this  kind  which  attracted  notice 
was  one  exhibited  by  Mi;  Appold  in  1851,  and  the  special 
features  of  his  pump  have  been  retained  in  the  best  pumps 
Mnce  constructed.    Mr  Appold's  oumo  raised  continuously 
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a  volume  of  water  equal  to  1400  limes  its  own  capacity  per 
minute.  It  had  no  valves,  and  it  permitted  the  passage  of 
solid  bodies,  such  as  walnuts  and  oranges,  without  obstruc- 
tion to  its  working.  Its  efficiency  was  also  found  to  be  good. 
Fig.  203  shows  a  centrifugal  pump  differing  from  ordinary 
centrifugal  pumps  in  one  feature  only.  The  water  rises 
through  a  suction  pipe  S,  which  divides  so  as  to  enter  tho 
pump  wheel  at  the  centre  on  each  side.  The  pump  disk 
or  wheel  is  very  similar  to  a  turbine  wheel.  It  is  keyed 
on  a  shaft  driven  by  a  belt  on  a  fast  and  loose  pulley 
arrangement  at  P.  The  water  rotating  in  the  pump  disk 
presses  outwards,  and  if  the  speed  is  sufficient  a  continuous 
flow  is  maintained  through  the  pump  and  into  tho  discharge 
pipe  D.  The  special  feature  in  this  pump  is  that  the 
water,  discharged  by  the  pump  disk  with  a  whirling  velocity 
of  not  inconsiderable  magnitude,  is  allowed  to  continue 


rotation  itTa  chamber  somewnat  larger  than  the  pump. 
The  use  of  this  whirlpool  chamber  was  first  suggested  by 
Professor  James  Thomson.  It  utilizes  the  energy  due  to 
the  whirling  velocity  of  the  water  which  in  most  pumps  is 
Wasted  in  eddies  in  the  discharge  pipe.  In  the  pump  shown 
guide-blades  are  also  added  which  have  the  direction  of  the 
ttream  lines  in  a  free  vortex.  They  do  not  therefore  inter- 
fere with  the  action  of  the  water  when  pumping  the  normal 
quantity,  but  only  prevent  irregular  motion.  At  A  is  a  plug 
by  which  the  pump  case  is  filled  before  starting.  If  the  pump 
is  .above  the  water  to  be  pumped,  a  foot  valve  is  required  to 
permit  the  pump  to  be  filled.  Sometimes  instead  of  the  foot 
valve  a  delivery  valve  is  used,  an  air-pump  or  steam  jet 
pamp  being  employed  to  exhaust  the  air  from  the  pump  case. 
188.  Desig)i  and  FroporUons  of  a  CcrUrifugal  Fump.—The  design 
}f  the  piirtip  disk  is  very  simple.  Let  n,  r,  he  the  radii  of  the  inlet 
ani  outlet  surfaces  of  the  pump  disk,  A,  rf,  the  clear  axial  width  at 
those  radii.  Tho  velocity  of  itow  through  the  pump  may  bo  taken 
the  same  as  for  a  turbine.  If  Q  is  the  quantity  pumped,  and  H  tho 
lift, 

«,-=.0-25V2jH    .     .  -.-'-.-.     . 


203. 

Usually  r,=2r(, 

and  _  d^^di  or  Jrf/ 

according  as  the  disk  is  parallel-sided  or  coned.    The  water  enten 
the  wUed  radially  with  the  velocity  a,,  and 

.....      .    (3). 


2l7T(,rf(, 


Also  in  practice  i 
Eenc«^ 


2rr.t?,-i^  . 


<fi-l-2ri  -» . 


ra.-2m^/:^^- 


(1). 


(2). 


Fig.  204  shows  the  notation  adopted  for  ths  velocities. '  Suppose 
the  water  enters  the  wheel  with  the  velocity  r;,  while  the  velocity  of 
the  wheel  ia  Vj. 
Completing  the 
paraUelograni,iio  is 
the  relative  velo- 
city of  the  water 
and  wheel,  and  is 
the  properdirection 
of  the  wheel  vanea. 
Also,  by  resolving, 
«i  and  VH  are  the 
component  velo- 
cities of  flow  and 
velocities  of  whir 
of  the  velocity  vi  of 
the  water.  At  the 
outlet  surface,  r,  is  Fig.  204. 

th«  final  velocity  of  discharge,  and  the  rest  ot  the  notation  Is  sunilar 
to  that  for  the  inlet  surface.  , 

Usually  tho  water  flows  eaually  in  all  directions  in  the  eye  of  th« 
wheel,  in  that  case  n  is  radial  Then,  in  normal  conditions  of  work- 
ing Bt  the  inlet  sorface. 


MACHINEEY.] 


HYDROMECHANICS 


533 


J!,-U,.  . 

Wi-O  ... 


ten0-- 


«r<— u.  cosec  fl-V«i'+  Vi* 

If  the  pump  is  raising  [ess  or  more  than  its  proper  quantity,  9  will 
not  satisfy  the  last  condition,  and  there  is  then  Rome-losa  of  head  in 
ehock. 

At  the  enter  circnmferonce  of  the  wheel  or  outlet  soiface, 

Cj-UpCOSCO  ^  ) 

''.-«/{"<>'+(v»-«ocot^)'}  y 

Variation  of  Pressure  in  the  Pump  Dist.— Precisely  as  in  the  caso 
of  tuibines,  it  can  be  shown  that  the  variation  of  pressure  between 
the  inlet  and  outlet  sarfaces  of  the  pump  is 

Insertiiig  the  values  of  v,o,  v,t  in  (4)  and  (6),  we  get  fr>r  normal 
conditions  of  working 

.,.a+Vi> 


h.    h     V-'^f'    «.'  cosec  V,  V! 


2J 


V  > 

23 


«o'  cosec  *^     u? 
2j         ■*■  2g 


(6). 


Hydraulic  Eficienc'j  of  the  Pump.— Neglecting  disk  friction, 
journal  friction,  and  leakage,  the  efBciency  of  the  pump  can  be  found 
in  the  same  way  as  that  of  turbines  (§  172).  Let  AI  be  the  moment 
of  the  couple  rotating  the  pump,  and  a  its  axgular  velocity;  w^  r, 
the  tangential  velocity  of  the  water  and  radius  at  the  outlet  surface; 
wi,  n  the  same  quantities  at  the  inlet  surface.  Q  being  the  dis. 
charge  per  secona,  the  change  of  angular  momentnm  per  second  is 


Hence 


OQ 
9 


Wiri). 
v>(ri) . 


la  normal  working,  Wi = 0.  Also,  mnltiplyinghy  the  angular  velocity, 
the  work  done  per  -second  is 

ff 

But  the  nseful  work  done  in  pumping  is  GQH.    Therefore  the 

efficiency  is 

GQH      ?H      VH 

-"- — ^    .    •    •    •  ^ 


D-- 


Ma 


V(,rt,a 


(7). 


189.  Case  1.  Centrifugal  Pump  with  no  Whirlpool  Chamber. — 'V\Tien 
no  special  provision  is  made  to  utilize  the  energy  of  motion  of  the 
water  leaving  the  wheel,  and  the  pump  discharges  directly  into  a 
chamber  in  which  the  water  is  flowing  to  the  discharge  pipe,  nearly 
the  whole  of  the  energy  of  the  water  leaving  the  disk  is  wasted.  The 
water  leaves  the  disk  with  the  more  or  less  considerable  velocity  r,, 
and  impinges  on  a  mass  flowing  to  the  discharge  pipe  at  the  much 
slower  velocity  v,.  The  radial  component  of  r,  is  almost  necessarily 
wasted.    From  the  tangential  component  there  is  a  gain  of  pressure 


«»,»-f.»    (wo-".)' 


which  will  be  small,  if  r,  is  small  compared  with  Wif-'-  Its  greatest 


falue,  if  Vi  — iw^  is  i-r^  ,  which  will  always  be  a  small  part  ol' the 
whole  head.  Suppose  this  neglected.  The  whole  variation  of  pressure 
in  the  pump  disk  then  balances  the  lift  and  the  head  —  necessary 
to  give  the  initial  velocity  of  flow  in  the  eye  of  the  ■whceL 
«^     „    V,'    Ud'  co3ec'»      u? 

„    V    V  cosecV  \ 

~i3~        2g  K. 

or  Vo-V(2?H +  «,'«»«<!'*)  j 

and  the  efficiency  of  tho  punp  is,  from  (7), 
gK  gH 


f  a. 


(8); 


II- 


V.u-,     V<,(Vo-u„cot#) 


Uo'  cosec  ^ 


2Vo(V,-t£oCot#) 


(»). 


For  ^-90°, 


,-^'-"o'. 


aT,> 


which  is  necessarily  less  than  i.    -That  is,  half  the  work  exptnJcdm 
driving  the  pump  is  wasted.    By  recurving  iLo  vsiies,  i  pfan  intro- 
duced by  Mr  Appoid,  the  elficienoj'  is  increased,  Itcause  the  velocitj 
r,  of  discharge  from  tbe  i>limp  is  diminished      If  ^  is  vciy  small, 
cosec  ^- cot  (p; 


and  then 


n- 


Vt'  +  »a  C08CC  (p 


2V, 


190° 


which  may  approach  the  value  1,  as  <(.  tends  toT«r(j&0.  Equation  (8) 
shows  that  u^  cosoo  <p  cannot  be  greater  then  A  ^    Tutting 

U|,-0-25N/3pl 

we  got  the  followinii;  numerical  values  of  the  efflciTicy  and  tb* 
circumferential  velocitjr  of  the  pump  :— 

V  V 

0-47  103Vp[ 

45'  0-68  108       „ 

30'  0  1)5  112       „ 

20'  0-73  1-24       „ 

10"  0-84  175      „ 

9  cannot  practically  he  msae  less  tliau  20';  and,  allowing  for  the  frio- 
tional  losses  neglected,  the  efficiency  of  a  pump  in  nliich  ^  — 20°i« 
found  to  be  about  '60. 

190.  Cose  2.  Pump  with  a  Whirlpool  Chdt.iher,  as  in  fig.  203. — Pro- 
fessor James  Thomson  first  suggested  that  tbe  energy  of  the  water 
after  leaving  the  pump  disk  mi^ht  be  utilized,  if  a  space  were  left 
in  which  a  free  vortex  could  be  formed.  In  such  a  free  vortex  th<> 
velocity  varies  inversely  as  the  radius.  Tho  gain  of  pressure  ic  tbe 
vortex  chamber  is,  putting  r„  r.  for  the  radii  to  the  outlet  sariace 
of  wheel  and  to  outeide'of  free  vortex, 


2? 


K-s:)-l*(-'^)' 


The  lift  is  then,  adding  this  to  the  lif^in  the  last  case. 

H  -  i  I  V  -  u<,»  cosecV  +  va\-\.  - 1-»)  I . 

But.  V  -  V,'  -  2  V(,«o  cot  <>  +  «u'  coscc'^  ; 

.-.    H-i|(2-i»)Vo»-2i\oV„cot^-l%o-c03Cc'?|     HO). 

Putting  this  in  the  expression  for  the  efficiency,  we  find  •  coa< 
siderable  increase  of  efficiency.    Thus  with 

^-90°  and  t-4.        ij- J  nearly; 

^  a  small  angle  and  £-4,        ig-l  nearly. 

With  this  arrangement  of  pump,  thueforo,  the  angle  at  the  outer 
ends  of  the  vanes  is  of  comparatively  little  importance.  A  moderate 
angle  of  SO"  or  40°  may  very  well  be  adoi'tcd.  The  following 
nunferical  values  of  the  velocity  of  the  circumference  of  the  pump 
have  been  obtained  by  taking  i-J  ,  ond  «|,-0-25\/2trH . 

<P  ^0     , 

af)"  762  s'^ 

45°  -842      „ 

80°  -911      .. 

20°  1023      „ 

The  quantity  of  water  to  be  pumped  by  a  cenlrifngol  pump  nec«#. 
sarily  varies,  and  an  adjustment  for  dilTerent  quantities  of  water  can- 
not easilv  be  introduced.  Hyice  it  is  that  llio  avcrago  effitiency  o| 
pumps  of  this  kind  is  in  practice  less  than  tho  efficiencies  given  sbore. 
The  advantage  of  a  >-ortei  chamber  is  also  generally  neglected.  Th« 
velocity  in  the  supply  and  discharge  pipes  is  also  often  made  greatei 
than  is  consistent  with  a  high  degree  of  efficiency.  Veiocilies  of  t 
or  7  feet  per  second  in  tho  discharge  and  suction  pipes,  when  the  lift 
is  small,  causo  a  very  sensible  woste  of  energy  ;  8  to  6  feet  would 
be  much  better.  Centrifugal  pumps  of  very  large  size  have  been 
constructed.  Messrs  Easton  and  Anderson  hove  made  pumps  for 
tho  Korth  Sea  Canal  in  Holland  which  deliver  each  670  tons  of  water 
per  minute  on  a  lift  of  B  feet  Tho  pump  disks  are  8  feet  di.iniet<T. 
Messrs  J.  and  H.  Gwynne  constructed  some  pumps  for  draining  tbe 
Ferrarese  Marshes,  which  together,  deliver  2000  tons  per  minota. 
A  pump  made  under  Professor  J.  Thomeon'A  direction  for  drainage 
works  in  Barbados  had  a  pump  disk  1&  feet  in  diameter  and  a  whin- 
pool  chamber  32  feet  in  diameter.  The  efficiency  of  centrifngsl 
pumps  when  delivering  less  or  more  than  tho  normal  quantity  of 
water  ia  discussed  in  a  paper  in  the  Proe.  IntL  qf  Civil  Engimtn, 
vol  UiL  ^  fW.  C.  O.) 
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HYDROMETER.  The  object  of  the  hydrometer  is  the 
determination  of  the  density  of  bodies,  generally  of  fluids, 
bat  some  forms  of  the  instrument  are  adapted  to  the 
determination  of  the  density  of  solids. 

It  is  shown  in  the  article  Hydromechanics  that,  when 
.1  body  floats  in  a  fluid  under  the  action  of  gravity,  the 
weight  of  the  body  is  equal  to  that  of  the  fluid  which  it 
displaces.  It  is  upon  this  principle  that  the  hydrometer 
'is  constructed,  and  it  obviously  admits  of  two  modes  of 
application  in  the  case  of  fluids  :  either  we  may  compare 
the  weights  of  floating  bodies  which  are  capable  of  displac- 
ing the  same  volume  of  difi'erent  fluids,  or  we  may  com- 
pare the  volumes  of  the  difi'erent  fluids  which  are  displaced 
by  the  same  weight.  In  the  latter  case,  the  densities  of 
the  fluids  will  be  inversely  proportional  to  the  volumes 
thus  displaced. 

Perhaps  the  simplest  method  of  experimentally  deter- 
mining the  densities  of  dIS'erent  liquids  is  aflforded  by  the 
series  of  areometrical  glass  beads,  or  hollow  balls,  first 
proposed  by  Dr  Wilson,  professor  of  astronomy  in  the 
university  of  Glasgow.  As  subsequently  improved  by  Jlrs 
Lovi,  these  beads  were  constructed  in  sets,  each  bead  in 
the  set  differing  in  density  from  its  predecessor  by  '002  (of 
the  density  of  water).  Each  bead  is  numbered  according 
to  its  density,  and  in  order  to  determine  the  specific  gravity 
of  a  liquid  it  Is  only  necessary  to  throw  into  it  the  set  of 
beads,  or  so  many  of  them  as  are  known  to  include  between 
their  extremes  the  density  of  the  liquid,  when  all  the  beads 
whose  densities  exceed  tiat  of  the  liquid  will  sink,  while 
those  whose  densities  are  less  than  that  of  the  liquid  will 
float.  If  there  is  a  bead  of  exactly  the  same  density  as 
the  liquid,  it  will  rest  in  any  position,  provided  it  is  com- 
pletely immersed.-  Tailing  this,  all  that  is  immediately 
apparent  is  that  the  density  is  intermediate  between  that 
of  the  lightest  bead  that  sinks  and  that  of  the  heaviest 
that  floats.  For  example,  if  all  the  beads  numbered  1'466 
and  upwards  sink,  ivhile  those  below  1"466  float,  it  is 
obvious  that  the  density  of  the  liquid  is  intermediate 
between  1"464  and  1'466.  In  the  case  of  most  fluids  the 
intervals  may  be  divided  approximately  by  slightly  warm- 
ing the  liquid.  Thus,  if  on  heating  the  liquid  6°  C  it  is 
found  that  the  bead  1'466  begins  to  sink,  and  on  heating 
it  still  farther  through  12°  C.  (i.e.,  through  18°C.  altogether) 
the  bead  1"468  begins  to  sink,  then  the  density  of  the  liquid 
ia  approximately  1'465. 

The  hydrometer  is  said  by  Synesius  Cyreneus  in  tis  fifth 
letter  to  have  been  invented  by  Hypatia  at  Alexandria,^ 
but  appears  to  have  been  neglected  until  it  was  reinvented 
by  Robert  Boyle,  whose  "  New  Essay  Instrument,"  as 
described  in  the  Phil.  Trans,  for  June  1675,  difi'ers  in  no 
essential  particular  from  Nicholson's  hydrometer.  This 
instrument  was  devised  for  the  purpose  of  detecting  counter- 
feit coin,  especially  guineas  and  half-guineas.  In  the  first 
section  of  the  paper  (Phil.  Tram.,  No.  115,  p.  329)  the 
author  refers  to  a  glass  instrument  exhibited  by  himself 
many  years  before,  and  "  consisting  of  a  bubble  furnished 
with  a  long  and  slender  stem,  which  was  to  be  put  into 
several  liquors,  to  compare  and  estimate  their  specific 
gravities."  This  seems  to  be  the  first  reference  to  the 
hydrometer  in  modern  times. 

In  fig.  1  C  represents  the  instrument  used  for  guineas,  the 
circular  plates  A  representing  plates  of  lead,  which  are  used 
aa  ballast  when  lighter  coins  than  guineas  are  examined. 
B  represents  "  a  small  glass  instrument  for  estimating  the 
specific  gravities  of  liquors,"   an    account  of   which  was 

•  In  A'icholson's  Journal,  vol.  iii.  p.  89,  Citizen  Eusebe  Salverte 
calls  attentioa  to  the  poem  *'  De  Ponderibus  et  Mensuria  "  generally 
ascribed  to  Khemniua  Fannius  Palsemon,  and  consequently  300  yeara 
older  than  Hj-patia,  in  which  the  hydrometer  ia  desjribed,  and  attri- 
buted to  Archimedes. 


^ 


promised  by  Boyle  in  the  following  number  of  the  PMl. 
Trans.,  but  did  not  appear. 

The  instrument  represented  at  B  (fig.  1),  which  is  copied 
from  Robert  Boyle's  sketch  in  the  Phil.  Trans,  for  1676. 
is  generally  known  as  the  com- 
mon hydrometer.  It  is  usually 
made  of  glass,  the  lower  bulb 
being  loaded  with  mercury  or 
small  shot  which  serves  as  bal 
last,  causing  the  instrument  to 
float  with  the  stem  vertical. 
The  quantity  of  mercury  or  shot 
inserted  depends  upon  the  den- 
,  eity  of  the  liquids  for  which  the 
hydrometer  is  to  be  employed,  it 
being  essential  that  the  whole 
of  the  bulb  should  be  immersed 
in  the  heaviest  liquid  for  which 
the  instrument  is  used,  while 
the  -length  and  diameter  of  the 
stem  must  be  such  that  the  hy- 
drometer will  float  in  the  lightest 
liquid  for  which  it  is  required. 
The  stem  is  usually  divided  into 
a  number  of  equal  parts,  the  Fio.  1. — Boyle's  New  Essay 
divi;sions  of  the  scale  being  varied  Instrument 

in  difi'erent  instruments,  according  to  the  purpoaee  lor 
which  they  are  employed. 

Let  V  denote  the  volume  of  the  instrument  immersed  (i.d.^of 
liquid  displaced)  when  the  6uiface,of  the  li(jui3  in  which  the  bydVo- 
meter  floats  coincides  with  the  lowest  division  of  the  scale,  A  the 
area  of  the  transverse  section  of  the  stem,  I  the  length  of  a  sealo 
division,  n  the  number  of  divisions  on'the  stem,  and  \V  the  weight 
of  the  instrument.  Suppose  the  successive  divisions  of  the  scale  to 
be  numbered  0,  1,  2  ...  .  n  starting  with  the  lowest,  and  let  w^ 
v>^,  K!j .  .  .  w,  be  the  weight*  of  unit  volume  of  the  liquids  in  which 
the  hydrometer  sinks  to  the  divisions  0, 1,  2  ...  .  n  respectively. 
Then,.,by  the  priaciple  of  Archimedes, 


Also 


So 


and 


"W 

^y_(T  +  ^A)w, 

w 
""'"wTa"- 

w 


or  the  densities  of  the  several  liquids  vary  inversely  aa  the  respec- 
tive volumes  of  the  instrument  iitmefBed  in  them  ;  and,  since  the 
divisions  of  the  scale  correspond  to  equal  increments  of  volume 
immersed,  it  follows  that  the  densities  of  the  several  liquids  iu 
which  the  instrument  sinks  to  the  successive  divisions  form  a 
harmonic  series. 

If  V  — NiA  then  N  expresses  the  ratio  of  the  volume  of  the  in- 
strutoeut  up  to  the  zero  of  the  scale  to  that  of  one  of  the  scalj- 
divisiona.  If  we  suppose  the  lower  part  of  the  instrument  replacecl 
by  a  uniform  bar  of  the  same  sectional  area  as  the  stem  and  of 
volume  V,  the  indications  of  the  instrument  will  be  in  no  respect 
altered,  and  the  bottom  of  the  bar  will  be  at  a  distance  of  N  scale- 
divisions  below  the  zero  of  the  scale. 

In  this  case  we  have 

vr      . 

"'''~(N-hiJ);A  ■ 

or  the  density  of  the  liquid  varies  inversely  as  N  +/),  that  is,  as  the 
whole  number  of  scale-divisions  between  the  bottom  of  the  tube 
and  the  plane  of  flotation. 

If  wo  wish  the  successive  divisions  of  the  scale  to  corresnond  to 
equal  increments  in  the  density  of  the  corresponding  liquids,  then 
the  volumes  of  the  instrument,  measured  up  to  the  successive 
divisions  of  the  scale,  must  form  a  series  in  harmonical  progression, 
the  lengths  of  the  divisions  increasing  as  we  go  np  the  stem. 

The  greatest  density  of  the  liquid  for  which  the  instrument  de- 
scribed above  can  bo  employed  is  ^,  while  the  least  densKy  U 

'^  .  or  -^,  where  «  represents  the  volume  of  the  stem  between 
V  +  niA        V  +  j) 
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the  extreme  diTiaions  of  the  sc&Ie.  Now,  by  increasing  r,  leaving  'W 
ahd  V  unchanged,  we  may  increase  the  rauge  of  the  instrument  in- 
definitely. But  it  is  clear  that  if  ne  increase  A,  the  sectional  area  of 
the  stem,  we  shall  diminish  {,  the  length  of  a  scale-division  corre- 
sponding to  a  given  variation  of  density,  and  thereby  proportionately 
diminish  the  sensibility  uf  the  instrument,  while  diminishing  the 
section  A  will  increase  I  and  proportionately  increase  the  sensibility, 
but  will  diminish  the  range  over  which  the  instrument  can  be  em- 
ployed, unless  we  increase  the  length  of  the  stem  in  the  inverse 
ratio  of  the  sectional  area.  Hence,  to.  obtain  great  sensibility  along 
with  a  considerable  range,  we  require  very  long  slender  stems,  and 
to  these  two  objections  apply  in  addi«ion  to  the  question  of  porta- 
bility ;  for,  in  the  first  place,  an  instrument  with  a  very  lon^  stem  re- 
quires a  very  deep  vessel  of  liquid  for  its  complete  immersion,  and, 
in  tho  second  place,  when  most  of  the  stem  is  above  the  plane  of 
flotation,  this  aiminishes  or  may  destroy  the  stability  of  the  instru- 
ment when  floating.  The  various  devices  which  have  been  adopted 
to  overcome  this  diflSculty  will  be  described  in  the  account  given  of 
the  geveral  hydrometers  which  have  been  hitherto  generally  em- 
ployed. 

The  plan  commonly  adopted  to  obviate  the  necessity  of  incon- 
veniently long  stems  is  to  construct  a  number  of  hydrometers  as 
nearly  alike  as  may  be,  but  to  load  them  differently,  so  that  the  scale- 
divisions  at  the  bottom  of  the  stem  of  one  hydrometer  just  overlap 
those  at  the  top  of  tho  stem  of  the  preceding.  Ky  this  means  a  set 
of  six  hydrometers,  each  having  a  stem  rather  more  than  five  inches 
long,  wiU  be  ecjnivalent  to  a  single  hydrometer  with  a  stem  of  thirty 
inches.  But,  instead  of  employing  a  number  of  instruments  difl'er- 
ingonly  in  the  weights  with  which  they  are  loaded,  we  may  employ 
the  same  instrument,  and  alter  its  weiglit  cither  by  adding  mercury 
or  shot  to  the  interior  (if  it  can  be  opened)  or  by  attaching  weights 
to  the  exterior.  These  two  operations  are  not  quite  equivalent,  since 
a  weight  added  to  the  interior  does  not  aflect  the  volume  of  liquid 
displaced  when  the  instrument  is  immersed  up  to  a  given  division 
of  the  scale,  while  the  addition  of  weights  to  the  exterior  increases 
the  displacement.  This  difficulty  may  be  met,  as  in  Eeene's  hydro- 
meter, by  haying  all  the  weights  of  precisely  the  same  volume  but 
of  different  masses,  and  never  using  the  instrument  except  with  one 
of  these  weights  attached. 

The  first  hydrometer  intended  for  the  .determination  of 
the  densities  of  liquids,  and  furnished  with  a  set  of  weights 
to  be  attached  when  necessary,  was  that  constructed  by 
Mr  Clarke,  and  described  by  Dresaguliere  in  the  Pkilo- 
eophiccU  Traruactiont  for  March  and  April  1730,  No.  413, 
p.  278.  The  following  is -Desaguliers's  account  of  the 
instrament  (fig.  2) : — 

,"  After  having  made  several  fruitless  trials  with  ivory ,"T)ecanse  it 
imbibes  spirituous  liquors,  and  thereby  alters  its  gravity,  he  (Mr 
Clarke)  at  last  made  a  copper  hydrometer,  re- 
presented in  fig.  2,  having  a  brass  wire  of  about 
1  inch  thick  going  through,  and  soldered  into 
the  copper  ball  Bd.  The  upper  part  of  this  wire 
is  filed  flat  on  one  side,  for  the  stem  of  the  by- 
drotneter,  with  a  mark  at  m,  to  which  it  sinks 
exactly  in  proof  spirits.  There  are  two  other 
marks,  A  and  B,  at  top  and  bottom  of  the  stem, 
to  show  whether  the  liquor  be  iVth  above  proof 
(as  when  it  sinks  to  A),  or  -^th  under  proof  (as 
when  it  emerges  to  B),  when  a  brass  weight 
such  as  C  has  been  screwed  on  to  the  bottom 
at  c.  There  are  a  great  many  such  weights,  of 
difl'erent  sizes,  and  marked  to  be  screwed  on 
instead  of  C,  fofliquors  that  differ  more  than 
T^jth  from  proof,  so  as  to  serve  for  the  specific 
gravities  in  all  such  proportions  as  relate  to 
the  mixture  of  spirituous  Uqnors,  in  all  the 
variety  made  nse  of  in  trade.  There  are  also 
other  balls  for  showing  the  specific  gravities 
Ijuite  to  common  water,  which  make  tho  instru- 
ment perfect  in  its  kind." 

Clarke's  hydrometer,  as  afterwards  con- 
structed for  the  purposes  of  the  excise,  was  provided  with 
thirty-two  weights  to  adapt  it  to  spirits  of  different  specific 
gravities,  and  eleven  smaller  weights,  or  "  weather  weights" 
OS  they  were  called,  which  were  attached  to  the  instrument  in 
order  to  correct  for  variations  of  temperature.  The  weights 
were  adjusted  for  successive  intervals  of  5"  Fahr.,  but  for 
degrees  intermediate  between  these  no  additional  correction 
was  applied.  The  correction  for  temperature  thus  afforded 
was  not  sufiBciently  accurate  for  excise  purposes,  and  Mr 
Speer  in  his  essay  on  the  hydrometer  (Tilloch's  Phil.  Mag., 
voL  xiv.)  mentions  cases  in  which  this  imperfect  compensa- 
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tion  led  to  the  extra  duty  payable  upon  spirits  which  were 
more  than  10  per  cent- over  proof  being  demanded  on 
spirits  which  were  purposely  diluted  to  below  10  per  cent, 
over  proof  in  order  to  avoid  the  charge. 

Desaguliers  himself  constructed  a  hydrometer  of  the 
ordinary  typo  for  comparing  the  specific  i  gravities  of 
different  kinds  of  water  (Desaguliers's  Expmmental  Philo- 
8ophi/,\o\.  ii.  p.  234).  In  "order  to  give -great  sensibility 
to  the  instrument,  the  large  glass  ball  was  made  nearly  3 
inches  in  diameter,  while  the  stand  consisted  of  a  wire  10 
inches  in  length  and  only  •j'j  inch  in  diameter.  The  instm- 
meat  weighed  4000  grains,  and  tho  addition  of  a  grain 
caused  it  to  sink  through  an  inch.  By  altering  tho  quantity 
of  shot  in  the  small  balls  the  instrument  could  bo  adapted 
for  liquids  other  than  water. 

To  an  instrument  corstructed  for  the  same  purpose,  biit 
on  a' still  larger  scale  than  that  of  Desaguliers,  M.  De- 
parcieuz  added  a  small  dish  on  the  top  of  the  stem  for 
tho  reception  of  the  weights  necessary  to  sink  the  instru- 
ment to  a  convenient  depth.  The  effect  of  weights  placed 
in-  such  a  dish  or  pan  is  of  course  the  same  as  if  they  were 
placed  within  the  bulb  of  the  instrument,  since  they  do 
not  alter  the  volume  of  that  part  which  is  immersed.' 

The  first  important  improvement  in  the  hydrometer  after 
its  reinvention  by  Boyle  was  introduced  by  Fahrenheit, 
who  adopted  the  second  mode  of  construction  above  referred 
to,  arranging  his  instrument  so  as  always  to  displace  the 
same  volume  of  liquid,  its  weight  being  varied  accordingly. 
Instead  of  a  scale,  only  a  single  mark  is  placed  upon  the 
stem,  which  is  very  slender,  and  bears  at  the  top  a  small 
scale  pan  into  which  weights  are  placed  until  the  instrument 
sinks  to  the  mark  upon  its  stem.  The  volume  of  the  dis- 
placed liquid  being  then  always  the  same,  its  density  will 
be  proportional  to  the  whole  weight  supported,  that  is,  to 
the  weight  of  the  instrument  together  with  the  weights  re- 
quired to  be  placed  in  the  scale  pan. 

Nicholson's  hydrometer  (fig.  3)  combines  the  character- 
istics of  Fahrenheit's  hydrometer  and  of  Boyle's  essay  in- 
strument.^ The  following  is  tho  description  given  of  it 
by  Nicholson  in  the  Manchester  Memoirs,  vol  iL  p.  374. 

"  AA  represent3''a  small  scale.  It  may  \s  taken  off  at  D. 
Diameter  IJ  inch,  weight  44  grains. 

"  B  a  stem  of  hardened  steel  wire.     Diameter  ^fj  inch. 

"  E  a  hollow  copper  globe.  Diameter  2iu  h'ches.  VTeight  witi 
stem  369  grains. 

"  FF  a  stirrup  of  wire  screwed  to  the  -globe 
at  C. 

"  G  a  small  scale,  serving  likewise  as  a  counter- 
poise. Diameter. IJ  inch.  Weight  with  stirrup 
1634  grains. 

"The  other  dimensions  may  be  had  from  the 
drawing  which  is  one-sixth  of  the  linear  mag- 
nitude of  the  instrument  itself. 

"  In  the  construction,  it  is  assumed  that  tho 
upper  scale  shall  constantly  carry  1000  grains 
when  the  lower  scale  is  empty,  and  the  instrument 
sunk  in  distilled  water  at  the  temperature  of  60° 
Fahrenheit  to  the  middle  of  the  wire  or  stem. 
The  length  of  the  stem  is  arbitrary,  as  is  like- 
wise the  distance  of  the  lower  scale  from  tho  .  n..jro_,ater 
surface  of  tho  globe.  But,  the  length  of  the  stem  «<>°  '  HJ  aromeier.^ 
being  settled,  the  lower  scale  may  be  made  lighter,  and,  conse- 
quently, the  globe  less,  the  greater  its  ^distance  is  taken  from  the 
surface  of  the  globe  ;  and  tho  contrary." 

In  comparing  the  densities  of  different  liquids,  it  is  cleat 
that  this  instrument  is  precisely  equivalent  to  that  of 
Fahrenheit,  and  must  be  employed  in  the  same  manner, 
weights  being  placed  in  the  top  scale  only  until  the  hydro- 
meter sinks  to  tho  mark  on  the  wire,  when  the  specific 
gravity  of  the  liquid  will  bo  proportional  to  the  weight  of 
the  instrument  together  with  the  weights  in  the  scale. 
In  the  subsequent  portion  of  the  paper  above  referred  to, 
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Nicholson  explains  how  the  instrument  may  be  employed 
as  a  thermometer,  since,  fluids  generally  expanding  more 
than  the  solids  of  which  the  instrument  is  constructed,  the 
instrument  will  sink  as  the  temperature  rises. 

To  delermino  the  density  of  soliJa  heavior  than  water  with 
this  instrument,  let  the  solid  bo  placed  in  the  upper  scale  pap,  and 
let  the  weight  now  required  to  cause  the  instrument  to  sink  in 
distilled  water  at  standard  temperature  to  the  mark  B  be  denoted 
by  w,  while  W  denotes  the  weight  required  when  the  solid  is  not 
present  Then  W-w  is  the  weight  of  the  solid.  Now  let  the 
solid  bo  placed  in  the  lower  p»i!,  lars  being  taken  that  no  bubbles 
»f  air  remain  attached  to  it,  and  let  «?,  be  the  weight  now  required 
in  the  scale  pan.  This  weight  will  exceed  w  in  consequence  of  the 
water  displaced  by  the  solid,  and  the  weight  of  the  water  thus  dis- 
placed will  bo  W|  - 10,  which  is  therefore  the  weight  of  a  volume  of 
water  equal  to  that  of  tho  solid.     Hence,  since  the  weight  of  the 

solid  itself  is  W- w,  its  density  must  be . 

to,  -  to 

The  above  example  illustrates  how  Nicholson's  or 
Fahrenheit's  hydrometer  may  be  employed  as  a  weighing 
machine  for  sipall  weights. 

In  all  hydrometers  in  which  a  part  only  of  the  instrument 
is  immersed,  there  is  a  liability  to  error  in  consequence  of 
the  surface  tension,  or  capillary  action,  as  it  is  frequently 
called,  along  the  line  of  contact  of  the  instrument  and  the 
surface  of  the  liquid  (see  Capillaey  Action).  This  error 
diminishes  as  the  diameter  of  the  stem  in  reduced,  but  is 
sensible  in  the  case  of  the  thinnest  stem  which  can  be 
employed,  and  is  the  chief  source  of  error  in  the  employ- 
ment of  Nicholson's  hydrometer,  which  otherwise  would 
be  an  instrument  of  extreme  delicacy  and  precision.  The 
following  is  Nicholson's  statement  on  this  point : — 

"  One  of  the  greatest  difficulties  which  attends  hydrostatical 
experiments  arises  from  the  attraction  or  repulsion  that  obtains  at 
the  surface  of  the  water.  After  trying  many  experiments  to  obviate 
the  irregularities  arising  from  this  cause,  I  find  reason  to  prefer  tbe 
simple  one  of  carefully  wiping  the  whole  insti'ument,  and  especially 
the  stem,  with  a  clean  cloth.  The  weights  in  the  dish  must  pot 
be  esteemed  accurate  while  there  is  either  a  cumulus  or  a  caviU' 
in  the  water  round  the  stem." 

It  is  possible  by  applying  a  little  oil  to  tne  upper  part  of 
the  bulb  of  a  common  or  of  a  Sikes's  hydrometer,  and  care- 
fully placing  it  in  pure  water,  to 
cause  it  to  float  with  the  upper 
part  of  the  bulb  and  the  whole  of 
the  stem  emerging  as  indicated  in 
fig.  i,  wh«n  it  ought  properly  to 
sink  almost  to  the  top  of  the  stem, 
the  surface  tension  of  the  water 
around  the  circumference  of  the 
circle  of  contact,  AA',  providing 
the  additional  support  required. 

The  universal  hydrometer  of  Mr  G. 
Atkins,  described  in  the  Phil.  Uag.  for 
1808,  vol.  xxxi.  p.  254,  is  merely 
Nicholson's  hydrometer  with-the  screw 
at  C  projecting  through  the  collar  into 
which  it  is  screwed,  and  terminating 
in  a  sharp  point  above  the  cup  G.  To 
this  point  soft  bodies  lighter  than  water 
(which  would  float  if  placed  in  the  cup) 
could  be  attached,  and  thus  com- 
pletely immersed.  Atkins's  instru  mcnt 
was  constructed  so  as  to  weigh  700 
grains,  and  when  immersed  to  the  mark 
on  the  stem  in  distilled  water  at  60° 
F.,  it  caiTied  300  grains  in  the  upper  dish.  Tho  hydrometer 
therefore  displaced  1000  grains  of  distilled  water  at  60'  F.,  and 
hence  the  specific  gravity  of  any  other  liquid  was  at  once  indicated 
by  adding  700  to  the  number  of  grains  in  the  pan  required  to  make 
the  instrument  sink  to  tho  mark  on  the  stem.  The  small  divisions 
on  the  scale  corresponded  to  dill'erences  of  ^th  of  a  grain  in  the 
weight  of  the  insti-ument. 

The  "  Gravimeter,"  constructed  by  Citizen  Guyfnn  and  described 
In  Nicholson' I  JouYimI,  4to,  vol.  i.  p.  110,  differs  from  Nicholson's 
instrument  in  being  constructed  of  glasa,  and  having  a  cylindrical 
bulb  about  21  centimetres  in  length  and  22  uiillimotres  in  diameter. 
Its  weight  is  so  adjusted  that  an  additional  weight  of  6  grammes 


must  be  placed  in  the  upper  pan  'lo  cause  ths  instrument  to  sink 
to  the  mark  on  the  stem  in  distilled  water  at  the  standard  tempera- 
ture. The  instrument  is  provided  with  an  additional  piece,  or 
"plongcur,"  whose  weight  exceeds  6  grammes  by  the  weight  of 
water  which  it  displaces  ;  that  is  to  say,  it  is  so  constructed  as  to 
weigh  5  grammes  in  water,  and  consists  of  a  glass  envelope  filled 
with  mercury.  It  is  clear  that  the  effect  of  this  "  plongeur,"  when 
placed  in  the  lower  pan,  is  exactly  the  same  as  that  of  the  5  giamme 
weight  in  the  upi>er  pan.  Without  the  extra  5  grammes  the  instru- 
ment wciglis  about  20  grammes,  and  therefore  lloats  in  a  liquid  of 
specific  gravity  "8.  Thus  deprived  of  its  additional  weight  it  may 
be  used  for  spirits.  To  use  the  instnmient  for  liquids  of  mucL 
greater  density  than  water  additional  weights  mu.st  be  placed  in  the 
upper  pan,  and  tlie  "  plongcur"  is  then  placed  in  the  lower  pan  for 
the  purpose  of  giving  to  the  instrument  tlie  requisite  stability. 

Charles's  balance  areometer  is.similar  to  Nicholson's  hydrometer, 
except  that  the  lower  basin  admits  of  inversion,  thus  enabling  the 
instrument  to  be  employed  for  solids  lighter  than  water,  the 
inverted  basin  serving  the  same  purpose  as  the  pointed  screw  in 
Atkins's  modification  of  the  instrument. 

Adie's  sliding  hydrometer  is  of  the  ordinary  form,  but  can  be 
adjusted  for  liquids  of  widely  differing  specific  gravities  by  drawing 
out  s  sliding  tube,  thus  changing  the  volume  of  the  hydrometer 
while  its  weight  remains  constant. 

Adie's  statical  hydrometer  is  really  a  specific  gravity  balance,  one 
of  the  arms  of  which  is  2J  inches  in  length,  and  the  other  8  inches. 
A  brass  ball,  whose  volume  is  '01  gallon,  is  suspended  from  the 
shorter  arm,  and  immersed  in  the  liquid  whose  density  is  to  be 
deteimined.  The  ball  is  balanced  by  means  of  a  weight  whicli 
slides  along  the  beam,  and  a  smaller  weight  which  also  slides  along 
the  beam  serves  to  make  the  necessary  correction  for  temperature. 

The  hydrometer  of  Beairm^,  which  has  been  extensively  used  in 
France,  consists  of  a  common  hydrometer  graduated  in  the  following 
manner.  Certain  fixed  points  were  firat  determined  upon  the  stem 
of  the  instrument.  The  first  of  these  was  found  by  immersing  the 
hydrometer  in  pure  water,  and  marking  the  stem  at  the  level  of  the 
surface.  This  formed  the  zero  of  the  scale.  Fifteen  standard 
solutions  of  pure  common  salt  in  water  were  then  prepared,  contain- 
ing respectively  1,  2,  3,  ...  .  16  per  cent,  (by  weight)  of  dry 
salt.  The  hydjometer  was  plunged  in  these  solutions  in  Older,  and 
tbe  stem  having  been  marked  at  the  several  surfaces,  the  degrees 
fo  obtained  were  numbered  1,  2,  3,  ...  .  15.  These  degrees 
were,  when  necessary,  repeated  along  the  stem  by  the  employment 
of  s  pair  of  compasses  till  80  degrees  were  marked  off.  The  instru- 
ment thus  adapted  to  the  deterratnation  of  densities  exceeding  that 
of  water  was  called  the  hydrometer  for  salts. 

The  hydrometer  intended  for  densities  less  than  that  of  water, 
or  the  hydrometer  for  spirits,  is  constructed  on  a  similar  principlo. 
The  instrument  is  so  arranged  that  it  floats  in  pure  water  with 
most  of  the  stem  above  the  surface.  A  solution  containing  10  pei 
cent  of  pure  salt  is  used  to  indicate  the  zero  of  tbe  scale,  and  the 
point  at  which  the  instrument  floats  when  immersed  in  distilled 
water  at  10°  R.  (54^°  F.)  is  numbered  10.  Equal  divisions  are  then 
marked  off  upwards  along  the  stem  as  far  as  the  60th  d?gree. 

The  densities  corresponding  to  the  several  degrees  of  Beaumfs' 
hydrometer  are  given  by  Nicholson  [Journal  of  Philosophy,  voL  i. 
p.  89)  as  follows  ; — 

Bcaumffs  ITydrmneler  for  Spirits.     Tempcratvre  10°  H. 


Degrees, 

Density. 

Dcgreca. 

Dcnslly. 

Pegreea. 

Densily. 

10 

1-000 

21 

•922 

31 

•861 

11 

•990 

22 

•915 

32 

•856 

12 

•«85 

23 

•909 

33 

•852 

13 

•977 

24 

•903 

34 

•847 

14 

•970 

25 

•897 

35 

•842 

15 

•963 

26 

•892 

36 

•837 

16 

•955 

27 

■883 

37 

•832 

17 

•949 

28 

•880 

88 

•827 

18 

•943 

29 

•874 

39 

•822 

19 

•935 

30 

•867 

40 

•817 

20 

•928 

Beaumi's  Hydrometer  for  Salts. 


Degrees. 

Density. 

Degrees. 

Density. 

Degrees. 

Density. 

0 

1-000 

27 

1-230 

51 

1-547 

3 

1-020 

30 

1-261 

64 

1-594 

6 

1-040 

33 

1-295 

57 

1-659 

9 

1-064 

36 

1-333 

60 

1-717 

12 

1-089 

39 

1-373 

63 

1-779 

15 

1-114 

42 

1-414 

66 

1-848 

18 

1-140 

45 

1-455 

69 

1-920 

21 

1-170 

48 

1^500 

72 

2-000 

24 

1-200 

- 

Cartier's  hydrometer  was  very  similar  to  that  of  Bcaum(i.  Cartiei- 
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having  been  employed  by  tho  latter  to  construct  liis  instruments  for 
tliB  French  ruveuue.  The  point  at  which  tho  instrument  floated 
iu  distilled  water  was  marked  10°  by  Cartier,  and  30"  on  Carticr's 
scale  corresponded  to  32°  on  Beauine  a. 

Though  constructed  upon  a  very  difTerent  principle  from  ordinary 
hydrumetsrs,  wo  may  briefly  refer  here  to  Brewster's  capillary  hy- 
drometer or  staktometcr,  which  ia  based  upon  tho  dilTerence  in  the 
surface  tension  and  density  of  pure  water,  and  of  mixtures  of  alcohol 
and  water  in  varying  proportions.  If  a  small  piece  of  paper  be  bent 
into  such  a  shape  as  tins,  _/\_,  it  may  be  made  to  rest  upon  the  surface 
of  water  without  being  immersed.  If  now  a  drop  of  alcohol  bo 
placed  on  one  corner  of  tho  paper,  it  will  rush  Tiolcntly  away  and 
generally  spin  round;  soniewnat  resembling  tho  action  of  pieces  of 
camphor,  indicating  that  tho  surface  tension  of  the  water  is  dimin- 
ished by  tho  presence  of  alcohol.  If  the  water  be  very  pure  it  is  suffi- 
cient to  bring  a  drop  of  alcohol  on  the  extremity  of  a  jiipettc  near  to 
tho  paper,  without  touching  eitlier  it  or  the  water,  and  tho  vapour 
absorbed  will  produce  the  same  effect.  For  other  proofs  of  the  same 
action  see  tlio  article  CAriLLART  Action.  Now,  if  a  drop  of  water  bo 
allowed  to  form  at  the  extremity  of  a  fine  tube,  it  will  go  on  increas- 
in«  until  its  weight  overcomes  tho  surface  tension  by 
which  it  clings  to  the  tube,  and  then  it  will  fall.  Hence 
any  impurity  which  diminLshea  the  surface  tension  of 
the  water  will  diminish  tlio  eizo  of  the  drop  (unless  tho 
density  is  proportionately  diminished).  Now,  according 
to  Quincke,  tho  surface  tension  of  pure  water  in  con- 
tact with  air  at  20°  C.  is  81  dynes  per  linear  centimetre, 
while  that  of  alcohol  is  only  25' 6  dynes.  Also,  a  small 
percentage  of  alcohol  produces  much  more  than  a  pro- 
portional docrease  in  the  surface  tension  when  added 
to  pure  water.  Tho  capillary  hydrometer  consists 
simply  of  a  small  pipette  with  a  bulb  in  tho  middle  of 
the  stem,  the  pipette  terminating  in  a  very  fine  capillary 
psint.  The  instrument  being  filled  with  distilled  water, 
the  number  of  drops  required  to  empty  tho  bulb  and 
portions  of  the  stem  between  two  marks  tn  and  n  (fig.  5) 
on  the  latter  is  carefully  counted,  and  the  experiments 
repeated  at  different  temperatures.  The  pipette  having 
been  carefully  dried,  tho  process  is  repeated  with  pure 
alcohol  sr  with  proof  spirits,  and  the  strength  of  any 
admixture  of  water  and  spirits  is  determined  from  the 
corresponding  number  of  drops,  but  the  formula  gene- 
rally givsn  is  not  based  upon  sound  data.  Sir  David 
Brewster  found  with  ono  of  these  instruments  that  the  meter, 
number  of  drops  of  pure  water  was  734,  while  of  proof  spirit,  so. 
gr.  920,  the  number  of  drops  required  waa  2117. 
•  Perhaps  the  main  object  for  which  hydrometers  have  been  cou- 
•tracted  is  the  determination  of  tho  value  of  spirituous  liquors, 
cluefly  for  revenue  purposes.      To  this  end  an  „^ 

immeose  variety  of  hydrometers  have  been  con- 
stracted,  differing  mainly  in  the  character  o&their 
scales. 

Ib  Speer's  hydrometer  the  stem  has  the  form  of 
an  octagonal  prism,  and  upon  each  of  the  eight 
faces  a  scale  is  engraved,  indicating  tho  percentage 
strength  of  the  spirit  corresponding  to  the  several 
divisions  of  the  scale,  the  eight  scales  being 
adapted  respectively  to  the  temperatures  35°,  40°, 
45°,  50°,  55°,  60°,  65°,  and  70'  F.  Four  small 
pins,  which  can  bo  inserted  into  tho  counterpoiso 
of  the  instrument,  serve  to  adapt  the  instrument 
to  the  temperatures  intermediate  between  those 
for  which  the  scales  are  constructed.  William 
Speer  was  supervisor  and  chief  assayer  of  spirits 
in  the  port  of  Dublin.  For  a  more  complete  ac- 
count of  this  instrument  see  Tillocli's  Phil.  Mag., 
vol.  xiv.  p.  151. 

Tho  hydrometer  constructed  by  Mr  Jones  of 
Holborn,  consists  of  a  spheroidal  bulb  with  a  rect- 
angular stem  (fig.  6).  Between  the  bulb  and 
counterpoise  is  placed  a  thermometer,  which  serves 
to  indirate  the  temperature  of  the  liquid,  and  the 
instrument  is  provided  with  three  weights  which 
can  bo  attached,  to  the  top  of  the  stem.  On  tho 
fonr  sides  of  the  stem  AD  are  engnive<l  four  scales 
corresponding  respectively  to  the  unloaded  instru-  ■ 

ment,  and  to  the  instrument  loaded  with  the  re-  9^ 

spective  weights.    The  instrument  when  unloaded  r>,„    * Jonea' 

serves  for  the  range  from  74  to  47  above  proof;  Hydrom  ter  ' 
whAj  loaded  with  the  first  weight  it  indicates  from 
46  to  13  over  proof,  with  tho  second  weight  from  13  over  proof  to 
29  under  proof,  and  with  the  third  from  29  under  proof  to  pure 
water,  tho  graduation  corresponding  to  which  is  marked  W  at  the 
bottom  of  the  fourth  scale.  One  side  of  the  stem  AD  is  shown  in 
fi^.  6,  the  other  three  in  fig.  7.  The  thermometer  is  also  provided 
with  fonr  scales  corresponding  to  the  scales  above  mentioned. 
Each  scale  has  its  zero  in  tho  middle  corresponding  to  60°.F;    ]f 
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Fig.  7. 


the  mercury  in  the  thermometer  sUiid  above  this  z»ro  tlie-Siuril 

must  be  reckoned  weaker  than  tho   hydrometer  indicates  by  tlio 

number  on  the  thermometer  scale  level  with  the  top  of  the  mercnn- 

while  if  tho  thermometer  indicate  a  teni- 

peraturo  lower  than  tho  zero  of  the  scale  /'X^      /'XN       CT\ 

(60°    F.)    the    spirit    must    bo    reckoned  Vl/      V_y       \Z  ^ 

stronger  by  the  sj:alo  reading.     At  the  sictc 

of  each  of  the  four  scales  on  the  stem  of 

the  hydrometer  is  engraved  a  set  of  small 

numbers    indicating    the    contraction r  in 

volume  which  would  bo  experienced  if  the    ^ 

rounisite  amount  of  water  (or  spirit)  «ore 

added   to  bring  tho  sample  tested  to   the 

proof  strength. 

The  hydrometer  constructed  by  Jfr  Die.-is 
of  Liverpool  is  provided  with  a  sliding 
scale  which  can  be  adjusted  for  different 
temperatures,  and  which  also  indicates  the 
contraction  in  volume  incident  on  bringing 
the  spirit  to  proof  strength.  It  is  provided 
with  thirty-sir   different   weights   which, 

with  the  ton  divisions  on  the  stem,  form  a  scale  from  0  to  370.  The 
employment  of  so  many  weights  renders  the  instrument  ill  adapted 
for  practical  work  where  speed  is  an  object.  It  was  adopted  for 
the  United  States  revenue  by  Act  of  Congress,  August  10,  1790. 

Quin's  universal  hydrometer  is  described  in  the  Transactiona  of 
the  Society  of  Arts,  vol.  viii.  p.  98.  It  is  provided"  with  a  sliding 
rule  to  adapt  it  to  dilfcrent  tempcraturesf  and  has  four  scales,  one 
of  which  is  graduated  for  spirits  and  the  other  tliree  serve  to  show 
tho  strengths  of  worts.  The  peculiarity  of  the  instrument  con- 
sists in  the  pyramidal  form  given  to  the  stem,  which  renders  the 
scale-divisions  more  nearly  equal  in  length  than  they  wculd  be  on 
a  prismatic  stem. 

Atkins's  hydrometer,  as  originally  constructed,  is  described  iu 
NichoUon  3  Journal,  8vo,  vol.  ii.  p.  276.  It  is  made  of  brass,  and  is 
provided  with  a  spheroidal  bulb  whose  axis  is 
2  inches  in  length,  the  conjugate  diameter 
being  1 J  inches.  The  whole  length  of  the  in- 
strument is  8  inches,  the  stem  square  of  about 
1  inch  side,  and  tho  weight  about  400  grains.  ( 
It  b  provided  with  four  weights,  marked  1,  2, 
3,  4,  and  weiglWng  respectively  20,  40,  61, 
and  84  grains,  which  can  be  attached  to  tho 
shank  of  the  instrument  at  C  (fig.  8),  and 
retained  there  by  the  fixed  weight  B.  Tho 
scole  engraved  upon  one  face  of  the  stem 
contains  fifty-fivo  divisions,  the  top  and 
bottom  being  marked  0  or  zero,  and  the 
alternate  intermediate  divisions  (o 
there  are  twenty-six)  being  marke 
tho  letters  of  the  alphaliet  in  order.  The 
four  weights  are  so  adjusted  that,  if  the  instni- 
ment  floats  with  the  stem  emerging  as  far  as 
thjj  lower  division  0  with  one  of  tiie  weights 
attached,  then  replacing  the  weight  by  tho 
next  heavier  causes  the  instrument  to  sink 
through  the  whole  length  of  the  scale  to  the 
upper  division  0,  and  the  first  weight  pro- 
duces the  same  effect  when  applied  to  the 
naked  instrument.  The  stem  is  thus  virtu- 
ally extended  to  five  times  its  length,  and  the 
number  of  divisions  increased  practically  to 
272.  When  no  weight  is  attached  the  in- 
strument indicates  densities  from  "806  to 
■843  ;  with  No.  1  it  registers  from  -843  to 
■880,  with  No.  2  from  -880  to  -9]  8,  with 
No.  3  from  ■918  to  -958,  and  with  No.  4  from 
•958  to  l-OOO,  the  temperature  being  65°  F. 
It  will  thus  be  seen  that  the  whole  length 
of  the  stem  corresponds  to  a  difference  ot 
density  of  about  04.  and  one  division  to  about 
■00074,  indicating  a  difference  of  little  more 
than  i  per  cent,  in  the  strength  of  any 
sample  of  spirits. 


® 


',    and   the     >'-rx 

(of    which    f  r\\ 
rked   with    \\< J 


P 


The  instrument  is  provided  with  a  sliding 
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Hydrometer. 


rule,  with  scales  corresponding  to  the  several 
weights,  which  indicate  the  specific  gravity  corresponding  to  tho 
several  divisions  of  the  hydrometer  scale  compared  with  water  at 
65°  F.  The  slider  upon  the  rule  serves  to  adjust  the  scale  for 
different  temperatures,  and  then  indicates  the  strength  of  the  spirit 
in  percentages  over  or  under  proof.  Tl'.e  slidrr  is  niso  provided 
with  scales,  marked  respectively  Dicas  and  Clarke,  which  serve  to 
show  the  readings  which  would  have  been  obtained  had  the  instru- 
ments of  those  makers  been  employed.  Tlie  lino  ^n  the  scale 
marked  "concentration"  indicates  the  diiuinutian  in  volume  oon- 
sequent  upon  reducing  the  sample  to  proof  strength  (if  it  is  0.  P.) 
or  upon. reducing  £roof  s^irit-to^  tho  streng^lvol  the  saPE^'  '"^ 
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it  is  U.  P-)-  By  applyiiig  t'ue  several  weiglita  in  succession  in' 
addition  to  No.  4,  the  instrument  can  be  employed  for  liquids 
heaTier  than  water ;  and  giaduations  on  tho  otlier  three  sides  of 
the  stem,  together  with  an  additional  slide  rule,  adapt  the  instru- 
ment for  tho  deteriuination  of  the  strength  of  worts. 

Mr  Atkins  subsccjuently  modified  the  instrument  {Nicholson's 
Journal,  8vo,  vol  iii.  p.  60)  by  constructing  the  ditTorent  weights 
of  different  shapes,  viz. ,  circular,  square,  triangular,  and  pentagonal, 
instead  of  numbering  them  1,  2,  3  and  4  respectively,  a  hgure  of  the 
weight  being  stamped  on  the  sliding  rule  opposite  to  every  letter  in 
the  series  to  which  it  belongs,  thus' diminishing  the  probability  of 
mistakes.  Ho  also  replaced  the  letters  on  the  stem  by  the  corre- 
sponding specific  gravities  referred  to  water  as  unity.  Further 
information  concerning  these  instruments  and  the  state  of  hydro- 
metry  in  1803  will  be  found  in  Mr  Atkins's  pamphlet  On  the  Relation 
between  the  Specific  Grax'ities  and  the  Strength  of  SpirUuoua 
Liquors,  1803  ;  or  Phil.  Mag.,  vol.  xvi.  pp.  26-33,  205-212,  305- 
312  ;  vol.  xvii.  pp.  204-210  and  329-341. 

In  Gay  Lussac's  alcoholometer  the  scale  is  divided  into  100  parts 
corresponding  to  the  presence  of  1,  2,  ,  .  .  per  cent,  by  volume  of 
alcohol  at  15 C,  the  liighcst  division  of  the  scale  corresponding  to 
the  purest  alcohol  he  could  obtain  (density  7947)  and  the  lowest 
division  corresponding  to  pure  water.  A  table  provides  the 
necessary  corrections  for  other  temperatures. 

Tralles's  hydrometer  diffei-a  from  Gay  Lussac's  only  in  being 
graduated  at  4°  C.  instead  of  15°  C,  and  taking  alcohol  of  density 
7939  at  16  5°  C.  for  pure  alcohol  instead  of  7947  as  taken  by  Gay 
Lussao  (Keene's  Handbook  of  Hydrometry). 

In  Beck's  hydrometer  the  zero  of  the  scale  corresponds  to  density 
1  '000  and  the  division  '30  to  'density  "850,  and  equal  divisions  on 
tho  scale  are  continued  as  far  as  is  required  in  both  directions.  The 
following  table  serves  to  indicate  the  relation  between  the  degrees 
and  the  corresponding  densities  : — 


Relation  between  Degrees  of  Beck's 

Sy'drometer  and  Densities. 

i 

Density. 

i 

Density. 

1 

Density. 

Greater 

Less 

Grealtr 

Less 

Greater 

Less 

o 

than 

than 

Q 

than 

than 

a 

than 

than 

1000. 

lOOO. 

1000. 

1-000. 

1-000. 

1-000. 

1 

1-006 

•994 

25 

1-172 

-872 

48 

1-393 

•780 

2 

1-012 

•988 

26 

ri8i 

•867 

49 

1-405 

•776 

3 

1-018 

-983 

27 

1^189 

•863 

60 

1-417 

•773 

4 

1-024 

•977 

28 

1^197 

•859 

51 

1-429 

•769 

5 

1-030 

•971 

29 

1^206 

•854 

B2 

1^441 

766 

6 

1-037 

•966 

30 

1-214 

•850 

53 

1  ^453 

•762 

7 

1-043 

•960 

31 

1^223 

•846 

H 

1-466 

759 

8 

1-049 

•955 

32 

1^232 

•842 

65 

1-478 

756 

9 

1-05S 

•950 

33 

r241 

•837 

66 

1^491 

752 

10 

1-063 

•944 

34 

1-250 

•833 

57 

1-504 

749 

11 

1-069 

•939 

36 

1-259 

•829 

58 

1-518 

•746 

12 

1-076 

•934 

36 

1-268 

•825 

69 

1-532 

742 

13 

1-083 

•929 

37 

1-278 

•821 

60 

1-546 

739 

14 

1-090 

•924 

38 

1-288 

•817 

61 

1-660 

•736 

15 

1-097 

•919 

39 

1-298 

•813 

62 

1-574 

733 

16 

1-104 

•914 

40 

1-30S 

•810 

63 

1-589 

730 

17 

1111 

•909 

41 

1-318 

•806 

64 

1-G04 

727 

18 

1-118 

•904 

42 

1-328 

•802 

65 

1-619 

723 

19 

1-126 

•899 

43 

1-339 

798 

66 

1-635 

720 

20 

1-133 

•895 

44 

1-349 

•794 

67 

1-651 

717 

21 

1-141 

■890 

45 

1-360 

791 

68 

1^667 

714 

22 

1-149 

•885 

46 

1-371 

•787 

69 

1-683 

711 

23 

1-157 

•881 

47 

1-382 

783 

70 

1^700 

•708 

24 

1-164 

•876 

In  the  centesimal  hydrometer  of  M.  Prancceur  the  volume  of  the 
stem  between  successive  divisions  of  the  scale  is  always  tlistb  of  the 
whole  volume  immersed  when  the  instrument  floats  in  water  at  4° 
C.  In  order  to  graduate  the  stem  tho  instrument  is  first  weighed, 
then  immersed  in  distilled  water  at  4°  C,  and  tho  lino  of  flotation 
miirked  zero.  The  first  degree  is  then  found  by  placing  on  the  top 
of  the  stem  a  weight  equal  to  yt^th  of  the  weight  of  the  instrument, 
which  increases  the  volume  immersed  by  i^th  of  the  original 
volume.  The  addition  to  tho  top  of  tho  stiiu  of  successive  weights, 
each  iJitth  of  the  weight  of  the  instrument  itself,  serves  to  ucterinino 
the  successive  degrees.  Tho  length  of  100  divisions  of  the  scale,  or 
the  length  of  the  uniform  stem  the  volume  of  which  would  bo 
equal  to  that  of  the  hydrometer  up  to  the  zero  graduation,  Fian- 
ccEur  called  the  "modulus"  of  tlie  hydrometer.  He  constructed 
his  instruments  of  glass,  using  different  instruments  for  different 
portions  of  the  scale  (FranccEur,  Traiti  d' ureomctrie,  Paris,  1842). 
I  Dr  Bori^s  of  Montpellier  constructed  an  hydrometer  which  was 
based  upon  the  results  of  his  experiments  on  mixtures  of  alcohol 
nitd  water.  The  interval  between  tho  points  corresponding  to  pure 
alcohol  and  to  pure  water  Bories  divided  into  100  equal  parts, 
|hougli_tho  stem  was  prolonged  so  as  to  contain  only  10  of  these 
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divisions,  tho  other  80  being  provided  for  by  the  addition  of  9 
weights  to  the  bottom  of  the  instrument  as  in  Clarke's  hydrometer. 

Sikes's  hydrometer,  on  account  of  its  similarity  to  that  of  Boriee, 
appears  to  have  been  borrowed  from  that  instrument.  It  is  made 
of  brass,  and  consists  of  a  spherical  ball  A  (fig.  9), 
1-5  inches  in  diameter,  below  which  is  a  weight  B 
connected  with  the  ball  by  a  short  conical  stem  C. 
Tlie  stem  D  is  rectangular  in  section,  and  about 
Z\  inches  in  length.  This  is  divided  into  ten  equal 
parts,  each  of  which  is  subdivided  into  five.  As  in 
Bori^s'a  instrument,  a  series  of  9  weights,  each  of 
tho  form  shown  at  E,  serves  to  extend  the  scale 
to  100  principal  divisions.  In  the  centre  of  each  ' 
weight  IS  a  hole  capable  of  admitting  the  lowest  and 
thickest  end  of  the  conical  stem  C,  and  a  slot  is  cut 
into  it  just  wide  enough  to  allow  the  upper  part  of 
the  cone  to  pass.  Each  weight  can  thus  be  dropped 
on  to  the  lower  stem  so  as  to  rest  on  the  counter- 
poise B.  The  weights  are  marked  10,  20,  .  .  .  .90; 
and  in  using  the  instrument  that  weight  must  be 
selected  which  will  allow  it  to  float  in  tho  liquid 
with  a  portion  only  of  the  stem  submerged.  Tnen 
the  reading  of  the  scale  at  tho  lino  of  flotation, 
added  to  the  number  on  the  weight,  gives  the 
reading  required.  A  small  supernumerary  weight 
F  is  added,  which  can  be  placed  upon  the  top  of 
the  stem.  F  is  so  adjusted  that  when  the  60  weight 
is  placed  on  the  lower  stem  the  instrument  sinks  to  „.,     , 

the  same  point  in  distilled  water  when  F  is  attached  *'°-  9.— hiJ^es  s 
as  in  proof  spirit  when  F  is  removed.  HydromeUr. 

Tho  following  table  gives  tho  specific  gravities  corresponding  to 
the  principal  graduations  on  Sikes's  hydrometer  at  60°  F.  and  at  62° 
F.,  tcgetherwith  the  corresponding  strengths  of  spirits.  The  latter 
are  based  upon  the  tables  of  Gilpin,  for  which  the  reader  is  referred 
to  the  Phil.  Trans,  for  1794. 

Table  showing  the  Densities  corresponding  to  the  Indications  of 

Sike^s  Hydrometer. 


CO"F.          1 

62°  F. 

,"  o 

11 

60*  F. 

'62-F.       "1 

Proof 

Proof 

Proof 

Proof 

Density. 

Spirit 
per 

Density. 

Splllt 
per 

Density. 

Sph-lt 
per 

Density. 

Spirit 
per. 

rent. 

cent 

cent. 

cent. 

0 

-815297 

1670 

-815400 

106-5 

61 

•905024 

111-4 

•905138 

110  7 

1 

-81B958 

1061 

■817059 

166-6 

62 

•906869 

110-0 

■906'.183 

109-3 

2 

■8186-21 

165  3 

-818725 

164  8 

63 

•908722 

108-6 

■908837 

107-9 

.*  -3 

•828294 

104-5 

-820397 

163-9 

64 

-910582 

107-1 

•910697 

106-5 

u 

■821973 

168-6 

-822077  1  103-1 

66 

-912450 

105-e 

•912605 

105  0 

i  6 

■823059 

1627 

■823763 

102-3 

66 

•914826 

104-2 

-014441 

103-5 

*   6 

-825352 

1618 

-825457 

161-4 

67 

•916-209 

102-7 

916323 

102-0 

7 

-827052 

160-9 

■827157 

100-5 

63 

-918100 

101  3 

-918216 

I0O5 

8 

•828759 

160-0 

-S2S864 

1696 

69 

-919999 

997 

•920115 

989 

9 

•830473 

169  1 

830578 

168-7 

GO 

-921906 

98-1 

•922022 

97-4 

10 

-832195 

158-2 

■882300 

157-8 

60b 

-B21S84 

98-1 

•922000 

97-4 

11 

•833888 

157-3 

■833993 

166-8 

61 

-923760 

06-6 

•923877 

95-9 

12 

•835587 

166-4 

-835092 

155-9 

62 

025643 

960 

•926760 

94-2 

13 

•837294 

155-5 

■837400 

1550 

63 

-927634 

93-3 

-927652 

92-6 

14 

•839008 

1546 

■839114 

154-0 

64 

-929433 

91-7 

•929560 

909 

15. 

■840729 

153-7 

-840836 

168-1 

65 

-931339 

900 

931467 

892 

16 

•842453 

162-7 

-842564 

1521 

66 

-933264 

88-3 

-933372 

67-6 

17 

-844193 

1517 

■841299 

161-1 

67 

936176 

86-5 

•936294 

85-8 

18 

-845936 

150-7 

■846042 

160-1 

68 

-937107 

84-7 

-937226 

84-0 

19 

■847685 

149-7 

■847792 

149-1 

69 

-639046 

82-9 

•939163 

82-2 

20 

-849442 

H8-7 

■849649 

148-1 

70 

■940991 

81-1 

•941110 

80-3 

20b 

■849393 

148-7 

■IM9500 

1481 

70b 

-940981 

811 

•041100 

80-3 

21 

-851122 

147-6 

■851229 

1471 

71 

•942897 

70-3 

•943016 

78-4 

22 

-832857 

1466 

■852964 

14K-1 

72 

•944819 

77-3 

•944938 

76-5 

23 

-854699 

1466 

■S54707 

14.51 

73 

-946749 

76-3 

940809 

74-8 

24 

•85f348 

144  6 

■865466 

144-0 

74 

-948087 

73-3 

•948807 

725 

25 

■858195 

143-5 

-858-.'13 

142-^ 

76 

•950634 

71-2 

-960753 

70.-4 

26 

-859869 

142-4 

•850978 

141-8 

76 

•952588 

69-0 

-962708 

68-2 

27 

■861640 

141-3 

-861749 

140  8 

77 

■954560 

66-8 

•954070 

66-0 

28 

■863419 

140-2 

•803528 

1397 

78 

■960620 

64-4 

•950041 

63-6 

29 

■865204 

1391 

■866313 

138  6 

79 

•958498 

61-9 

•958019 

611 

30 

■866998 

1380 

-867107 

1374 

80 

•960485 

69-4 

•960606 

68-6 

30b 

•866991 

1380 

■867101) 

1.37-4 

80b 

■960479 

69-4 

•960600 

68-6 

81 

■8C8765 

136-9 

■868805 

1B6^2 

81 

■902433 

66-7 

•902555 

668 

82 

■870526 

1357 

■870036 

1351 

83 

•964396 

53-9 

•964617 

68^0 

33 

■872305 

134-5 

-872415 

133-9 

83 

•966366 

60-9 

•966488 

60^0 

34 

■874090 

133-4 

-874200 

1.'12  8 

84 

■968344 

47^8 

•968466 

47-0 

3J  . 

■875S83 

132-2 

■875994 

131-6 

86 

•970331 

445 

•970453 

43-8 

33 

•877C84 

1310 

■877995 

130-4 

86 

•972326 

41-0 

-972448 

404 

37 

■87949,2 

129-8 

•879003 

129-1 

87 

•974328 

37^6 

•974461 

36-9 

38 

-881307 

128-5 

•881419 

127-9 

88 

■976340 

34^0 

-976463 

S3^5 

39 

■883129 

127-3 

•883241 

126-7 

89 

•978359 

S0^6 

■978482 

SO^l 

40 

■884960 

1200 

•886072 

1-25-4 

90 

•980386 

27-2 

•980610 

26-7 

40b 

■881888 

120-0 

■886000 

1-2.V4 

gOB 

•980376 

27-2 

•980500 

26-7 

41 

■886689 

124-8 

•880801 

124-2 

91 

•982371 

23^9 

-082496 

23« 

42 

■888497 

123-5 

•888609 

122-9 

92 

•984374 

20-8 

•981498 

206 

-43 

■890312 

1222 

•890425 

121  6 

93 

•986386 

177 

•986510 

174 

44 

■892135 

120-9 

■892248 

1-20  3 

94 

•988404 

14-8 

■988629 

U-i 

4S 

•893965 

1196 

-894078 

119-0 

95 

•990431 

12-0 

•990657 

11-7 

40 

■895803 

118-3 

-896916 

1176 

96 

-992468 

93 

•992593 

9-0 

47 

■897047 

116-9 

■897761 

116  3 

97 

-994612 

6^7 

•994637 

6-6 

48 

■899500 

1160 

-899614 

1149 

98 

-996665 

41 

•990691 

40 

49 

■901360 

J142 

-901417 

113-6 

99 

■998626 

1-8 

•998762 

1^« 

60 

■903229 

1128 

•B03343 

1121 

WO 

1000696 

00 

1^000822 

^00 

SOB 

•903180 

1128 

•903300 

112') 

' 

- 

HYDROMETER 
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TatU  of  the  DemUiU  of  Bodies  (from  Mr'TocCa  tcriet  of  Tablet). 


Nwna  of  BodlM. 


ilelaU. 

AoUmony,  CAaC 

Zinc,  cue  ....« „ 

Iron,  cast 

Tin,  cut  

Tin,  hardened 

Pewlcr 

Iron,  bar 

Cob«lt,  caat 

Steel,  liard  _ 

Steel,  aoft  

Iron,  meteoric,  haminpnsd . 

Nickel,  cast 

Brass,  cast  , 

Brass,  wire 

Nickel,  hammered 

Gun  metaj 

Copper,  cast 

Copper,  wire  , 

Copper,  coin  

Bismath,  cast 

SllTCr,  hammered 

SUTCr,  coin 

Silver,  pure,  cast 

Rbodlam , 

Lead,  cast  

Palladium  

UercDry  (quicksilver),  common 
Hercurr,  „  pure 

GolJ,  tilnket 

Gold,  coin  

Gold,  pure,  cast .'. 

GoIJ,  hammered 

Platinum,  pure 

Platinum,  hammered  

Platinum,  «tro  

Platinum,  laminated 

Iridium,  banunered 


Earth,  SlOMI,  it. 

Xmbcr 

Coal  

Saod 

Brick 

Snlphor,  nativo 

Ppal 

C>»y .'■ 

Gypsum 

Porcelain,  LImoycs  

Porcelain,  China  

Stone,  paving..., 

Stone,  common 

Fnnt 

Spar „ 

Pebble,  English 

lOrmnlto,  Aberdeen 


Weight  of  a  cubic 
foot  In  ox.  and  lb. 


laas,  green  

Crystal,  rock 

Granlto,  red  Ee>-pUan 

iOranite,  ComUh  „..'.. 

Marble,  Egyptian 

jfilate 

Coral _ 

Pearl,  Oriental 

Glass,  bottle  

Marble  green  Campanlaa  

Emerald  of  Peru  

iChalk,  British 

•  Marble,  Parisn 

.Basalt,  Giants'  Causeway  

Glass,  white  

Limestone 

Asbestos 

'Hornblende.... .-..., 

While  lead 

Glass,  British  flint 

Diamond,  average 

Beryl.  Oriental „ 

Garnet,  common 

Topai,  averacc ,. 

Sapphire,  Orienltl.... 

Garnet,  preclcos 

Itnby,  Oriental 

Jargon  of  Ceylon « 

.Spar,  heavy 

Loadstone 

The  e*rth  (mean  of  tile  globe) . . 

Re*in*,  Oums,  ic. 

Gunpowder,  loose  heap...... 

Living  men 


01. 

«7M 

7190 

7207 

7J'l 

7299 

7471 

7788 

7811 

7818 

7833 

7965 

8279 

8391 

8S44 

86C6 

8784 

87  e« 

8878 

891S 

9822 

lOJIO 

10534 

10744 

11000 

11332 

11800 

13568 

14000 

15709 

17647 

19258 

19318 

19500 

20336 

21041 

220C9 

23000 


1078 
1250 
1500 
5000 
2033 
2114 
2160 
2380 
2341 
2385 
2418 

•aio 

2594 
2594 
2619 
2625 
2640 
2643 
2653 
2654 
2662 
36C8 
3672 
3680 
2684 
2733 
2743 
3775 
3784 
3837 
2884 
2892 
2960 
299«' 
3000 
8160 
3329 
3536 
3549 
3576 
3800 
3994 
4230 
4383 
4418 
4430 
49.10 
5210 


836 
891 


D>. 
418-8750 
449-3750 
450-4375 
455-6875 
458-1875 
466-9374 
486-7500 
488-187S 
488-5000 
489-5625 
497-8125 
617-4376 
524-6875 
534-0000 
641-6250 
649-0000 
649-2500 
554-8760 
657-1875 
613-8750 
656-8750 
658-3750 
671-3000 
68^5000 
709-5UOO 
737-6000 
848-0000 
8750000 
981-8135 
1102-9375 
1203-6250 
1210-0626 
1218-7500 
1271-0000 
1315-0625 
1379-3123 
1437-5000 


67-3750 
78-7500 
93-7500 
125-0000 
127-0625 
132-1251) 
135-0000 
143-5000 
146-3135 
1473600 
131-4000 
1.57-5000 
163-1-230 
1631350 
163-6875 
164-0635 

165  0000 
1651250 
165-8125 
165-8730 

166  3750 
166-7300 
167-0000 
167-3000 
167-7500 
170-8135 
171-3750 
173-4376 
174-0000 
177-3125 
179  0000 
180-7500 
184-3760 
187-3500 
187-6000 
197-5000 
208-0625 
321-0000 
231-8125 
223-5000 
237-5000 
243-3750 
364-3750 
367-6875 
376-0000 
376-8750 
S08-I350 
325-6250 


62-2500 
66-6876 


Vfelgblrof 

Number  of 

a  cubic 

cubic  In. 

hichlooa. 

In  a  &>. 

OS. 

cub.  in. 

8-8748 

3-8866 

4-1608 

8-8431 

4-1797 

8-8364 

4-2193 

8-7920 

4-2239 

3-7878 

4-3334 

S-7007  . 

4-5069 

8-5500 

4-3-202 

8-6396 

4-3-231 

3-6378 

4-5329 

8-5296 

4-6093 

8-4793 

4-7910 

8-3395 

4-3582 

3-2933 

4-9444 

3-2359 

6-0160 

3-1903 

6-0833 

3-1476 

6-0856 

3-1461 

6-1377 

3-1140 

6-1591 

3  0959 

3-6840 

2-8149 

6-0821 

2-e30ii 

6-0960 

3-6246 

6-2176 

2-5733 

6-3657 

3-5134 

6-3694 

3-4355 

6-8287 

2-5134 

7-8518 

2-0577 

8-1018 

1-9748 

9  0908 

1-7600 

10-2123 

1-6124 

11-1446 

1-4356 

11-2042 

1-4280 

11-2847 

1-4178 

11-7683 

1-3595 

12-1763 

1-3140 

12-7714 

1-2528 

13-3101 

1-2021 

0  62384 

25-0474 

0-72337 

21-9428 

0-86803 

18-4320 

1-15740 

13-8240 

1-17650 

13-5996 

1-2-233; 

13-0r«5 

1-25O00 

12-8000 

1-31944 

12-1203 

1-35474 

11-8103 

1-38020 

11-7351 

1 -398 14 

11-4437 

1-45833 

10-9714 

1-50115 

10-6584 

1-50113 

10-6384 

1-51362 

10-5566 

1-51909 

105335 

1-52777 

10-4737 

1-52893 

10-4648 

1-53530 

10-4214 

1-53587 

10-4175 

1-53936 

10-.3861 

1-54976 

10-3623 

1-54639 

10-3478 

1-65092 

10-3164 

1-55324 

10-3010 

1-53159 

10-1163 

1-58735 

10-0831 

1-60595 

9-3632 

I'Sllll 

9-9310 

1-64178 

9-7455 

1-63740 

9-6536  , 

1-67361 

9-5601  ' 

1-70-17 
1 -73379 

9-3721 

9-2283 

1-73611 

0-2160 

1-82S70 

8-7493 

1-92650 

8-3052 

2-04639 

7-8190 

3-05381 

7-7903 

3 -00944 

7-7315 

2-19907 

7-2800 

2-25347 

7-1001 

2-44791 

6-5361 

2-<7«8 

8-4390 

3-5656?^ 

6-3603 

2  36365 

6-2410 

S -84300 

6-6081 

3-01504 

6-3067 

0  48379 

33  0717 

0-61562 

31-0303 

Name  of  Bodies. 


lU»in*,  Oums,  Jtc. 

Wax. 

Ice 

Gunpowder,  doso  abakon.. 

TaUow 

Butt«r  ., „ 

Beeswax  

Sodium 

Camphor....... 

Roeln _ 

Pilch 

Opium 

Gum  Arabic 

Honey  ..., 

Bono,  of  an  ox». 

Bone,  dry „..» 

Pliospfaonu 

Alum 

Gunpowder,  solid  ..» 

Nitre  (saltpetre) 

Ivory 


Woodt. 

Cork 

Poplar .-. „.-,.. 

Larch  „... 

lir.  North  of  England  ,. 

Mahogany,  Honduras 

Cedar,  American 

Porn 

Willow, 

Cedar  

Cvpress  

Elm „ 

Pitch  pln« 

Pesr-tree 

Walnut 

Fir,  Mar  Forest 

Elder-tree 

Orange-tree 

Cherry-tree 

Teak 

Fir,  Riga  

Maple 

Oak,  Dantilc 

Yew,  Dutch 

Apple-tree  

Yow,  Spanish 

Ash  

Beech  

Oak,  Canadian  

Logwood  

Oak,  English  

Box,  French  „ 

Brazil  wood,  red 

Mahogany,  Spanish 

Oak,  English,  60  yean  old  . 

Ebony,  American 

Llgnmu-vitA  


Liquid t. 

Ether,  sulphuric 

Alcohol,  absolute 

Brandy „ 

Bitumen,  liquid 

Tur7»entine,  oil  of 

Ethir,  muriatic 

OUvc  oil 

Moselle  wine  , 

Whale  oil 

Proof  spirit 

Linseed  oil 

Castor  oil 

Wine,  red  port „ 

Wine  of  Burgundy 

Wine  of  Bordeaux 

Wine,  white  Champagne 

Water,  dIstUled 

Tar 

Vmegar 

Sea- water 

Milk 

Ale  (average) 

Blood,  human 

Muriatic  add  of  commeivc. 

Aqua  rcgia 

Water  of  Dead  Sea.. 

Nitrous  acid  

Nitric  acid,  or  aquafortis  .... 

Boracic  acid 

Sulphuric  acid  

Quicksilver.    (See  metals)... 


Weight  of  a  cubic 
foot  111  oz.  and  lb. 


oz. 
897 
930 
987 
»42 
943 
956 
973 
989 
1100 
1150 
1337 
1463 
1458 
1659 
1660 
1714 
1714 
1746 
1900 
1917 


340 
383 
544 

636 
660 
661 
679 
685 
596 
698 
600 
660 
661 
681 
694 
693 
705 
716 
746 
760 
766 
760 
768 
793 
807 
845 
853 
873 
913 
970 
1030 
1031 
1063 
II70 
1331 
1333 


720 

796 

837 

848 

870 

874 

915 

916 

923 

930 

940 

970 

990 

991 

994 

997 

1000 

1015 

1026 

1028 

1030 

1035 

1043 

1218 

1234 

1240 

1432 

1500 

1830 

1848 


64-0636 
68-1250 
68-5636 
68-8750 
68-8750 
59-7500 
60-7600 
61-81-25 
68-7000 
718;50 
83-6625 
90-7600 
91-0000 
103-6873 
103  7500 
107  1250 
107-1250 
109-0635 
118-7300 
119-8126 


16-0000 
33-9375 
34-0000 
34-7500 
35-000O 
35-0633 
36-1875 
36-5623 
87-2500 
87-8750 
37-5000 
41  3500 
41-3125 
43-5025 
43-3750 
43-4375 
44-0633 
4<0875 
41-5625 
46-8730 
47-1867 
47-3000 
49-2500 
49-3625 
60-i376 
62  8125 
63-2500 
64-5000 
57  0635 
60-6250 
64-3750 
64-3123 
66-4230 
73-1250 
83-1876 
83-3125 


45-0000 
49-7500 
62-3133 
53-0000 
54-3750 
64-6230 
67-1876 
57-2300 
67-6873 
58-1250 
68-7500 
60  6250 
61-8750 
61-9375 
62-1250 
62-3125 
62-5000 
63-4375 
64-1350 
64-3500 
64-3760 
64-6875 
65-8126 
76-1260 
77-1250 
77^6000 
80-7600 
93-7500 
114-3730 
1380000 


Weight  of  Number  ol 

a  cubic      cdbic  In. 
Inch  Inoz.      In  a  lb. 


Namo  of  Bodies. 


t7(u«i. 

Hydrogen 

Ammonia^. ....... 

Nitrogen 

OieAant  gas 

Atmospheric  air 

Nitric  oxide 

Oxygen 


oz. 

0-61909 
0-63819 
0-542-24 
054513 
0-34513 
055324 
'0-66260 
0-66666 
0-63667 
066650 
0-77372 
081027 
0-84259 
0  86006 
0-96064 
0-99184 
0^9184 
1-00983 
1-09953 
1-10937 


0-18888 
e-22164 
0-81461 
0  32175 
0-32407 
0.32465 
0-33506 
O-SSSM 
0-34490 
0-34664 
0-34723 
0-38194 
0-3S252 
0-39467 
(-40162 
040219 
0-40798 
0-41377 
.0-43113 
(y-43102 
(1-43C95 
(I-439P1 
0-43590 
0-45891 
0-46701 
0-48900 
0-49305 
0-30694 
0-53125 
0-56134 
0-39006 
0-,-.9664 
0-61516 
0-6770S 
0-77023 
0-77141 


041666 
0-46064 
048437 
•0-4»074 
0-50347 
0-50578 
0  52951 
n  53009 
0-53414 
0-33919 
0-54398 
0-56134 
0-57291 
0-57349 
0-67523 
0-57696 
0-57870 
.0-5S738 
059375 
0-39490 
0-59606 
0-51l>95 
eCiM74 
0-70486 
0-71412 
0-71759 
0-84024 
0-86805 
1-05903 
1-06944 


cub.  In; 

80-8J2T 
38-7398 
29-6W9 

3»-atot 

29-3991 
38-9306 
38-4*44 
37-9656 
36-090* 
3I04I7 
30-6791 
19-0413 
18-9890 
16-6654 
16-6664 
16-130^ 
16-1307 
16-8441 
14-6516 
14-4433 


115-3000 
71-7660 
60-8235 
49-7266 
4;i-3714 
49-2933 
4-7312 
47  2616 
40-3892 
40-.'341 
46-0800 
41  8909 
41-6276 
40-5991 
39  8386 
39-7813 
39-2170 
38-6683 
37-1114 
36-8640 
36-6198 
36-3789 
35-0862 
34-8656 
34-3603 
83-7195 
83-4507 
81-7064 
30-3825 
28-5030 
26-8427 
30-8680 
26-0143 
23-6307 
30-7723 
207411 


38M00& 
84-74«7 
33-0331 
32-603T 
(1-9683 
81-6S38 
S0-31U 
90-1834 
39-9544 
29-7290 
29-4137 
28-J030 
27-9272 
37-8990 
37-8148 
37-7311 
27-6480 
37-3396 
26-9473 
36-8949 
26-8437 
26-7130 
26-4.574 
31-6995 
33-4031 
33-3680 
19-0083 
18-4000 
15-1081 


Weight  of  a  cubic 
f&ot  in  ox.  and  lb. 


Weight  of 

a  cubic  In. 

in  oz. 


oz. 
0-069 
0-590 
0-971 
0-983 
I-OOO 
1-043 

nil 


lb. 
■0043133 
-0368730 
•0607500 
•0618750 
-0635000 
-0661350 
-0694376 


-0000399. 
•0003414 
-0005636 
•0003681 
•0005787 
-0OO6O3O 
-0006439 


Number  of  Number  of 
cubic  In.      cubic  ft. 
In  a  lb.        In  a  lb. 


cubic  in. 

400695-6 
4686 10 
38444-4 
38154-7 
37648-0 
36533-6 
34886-6 


cubic  ft. 

231-M40 
27-1186 
16-4609 
16-2933 
160000 
15-35.50 
14-4014 


Name  of  Bodies 


Ga4ft, 

Sipriatlcadd 

Carbonic  add 

Cyanogen . 

Sulphurous  add.. 

Chlorine 

FluoslMilc  add.... 
Hydrtodlcadd.... 


Weight  of  a  cubic 
foot  In  oz.  and  B>. 


oz. 
1-380 
1-634 
1-805 
3-223 
3-444 
S611 

4-aoo 


lb. 

•0800000 
■0953500 
■1129125 
•1388730 
•1537.500 
•22.56875 
1687600 


Weight  of 

a  coble  In. 

In  oz. 


oz. 
•0007407 
-0008819 
•0010446 
•0012868 
•0014143 
-C020896 
■0034684 


Number  of  Number  01 
cubic  In.  cable  ft. 
In  a  lb.        b>  a  tb. 


cuMf  In. 
3ICOOO 
18141-7 
15317-4 
134)3-8 
ir.l3-R 
■Kiti 
,i4297 


coble  ft. 
12  5O0O 
]0'4MC 
■  8-8643 
J-3007 

e-54«e 

4410* 

a>T30f 
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In  tlie  above  tablo  for  Sikcs's  hydrometer  two  densities  are  given 
corresponding  to  each  of  the  degrees  20,  30,  40,  50,  60,  70,  80,  and 
90,  indicating  that  the  successive  weights  belonging  to  the  particular 
instrument  lor  which  the  table  has  been  calculated  do  not  quite 
agree.  The  discrepancy,  however,  does  not  produce  any  sensible 
error  in  the  strength  of  the  corresponding  spirit. 

A  tablo  which  indicates  the  weight  ]>er  gallon  of  spiritnousliqnors 
for  every  degree  of  Sikes's  hydrometer  isprintcd  in  23  and  24  Vict.  c. 
114,  schedule  B.  This  table  dillers  slightly  from  that  given  above, 
which  has  been  abridged  from  the  table  given  in  Keene's  Handbook 
of  Uydrometry,  apparently  from  tho  equal  divisions  on  Sikes's  scale 
liaving  been  taken  as  corresponding  to  equal  increments  of  density. 

Sikes's  hydrometer  was  established  for  the  purpose  of  collecting 
tire  revenue  of  the  United  Kingdom  by  Act  of  Parliament,  56  Geo. 
III.  c.  140,  by  which  it  was  enacted  that  "all  spirits  shall  be 
deemed  and  taken  to  be  of  tlie  degree  of  strength  which  tho  said 
hydrometers  called  Sikes's  hydrometers  shall,  upon  trial  by  any 
officer  or  officers  of  the  customs  or  excise,  denote  such  spirits  to  be." 
This  Act  came  into  force  on  January  5,1817,  and  was  to  have  remained 
in  force  until  August  1,  1818,  but  was  repealed  by  58  Geo.  III.  c. 
2S,  which  established  Sikes's  hydrometer  on  a  permanent  footing. 
By  3  and  4  Will.  IV.  c.  52,  §  123,  it  was  further  enacted  that  the 
same  instruments  and  methods  should  bo  employed  in  determining 
the  duty  upon  imported  spirits  as  should  in  virtue  of  any  Act  of 
Parliament  be  employed  in  the  determination  of  the  duty  upon 
spirits  distilled  at  homo.  It  is  the  practice  of  the  officers  of  the 
inland  revenue  to  adjust  Sikes's  hydrometer,  at  62°  F.,  that  being 
the  temperature  at  which  the  imperial  gallon  is  defined  as  contain- 
ing 10  ib  avoirdupois  of  distilled  water.  The  speciBc  gravity  of  any 
sample  of  spirits  thus  determined,  when  multiplied  by  ten,  gives 
the  weight  in  pounds  per  imperial  gallon,  and  the  weight  of  any  bulk 
of  spirits  divided  by  tnis  number  gives  its  volume  at  once  in  imperial 
gallons. 

JMr  J.  B.  Keeno  of  the  Hydrometer  Office,  i^ondon,  has  constructed 
on  instrument  after  the  model  of  Sikes's,  but  provided  with  twelve 
weights  of  different  masses  but  equal  volumes,  and  the  instrument 
is  never  used  without  having  one  of  these  attached.  When  loaded 
with  either  of  the  lightest  two  weights  the  instrument  is  specifically 
lighter  than  Sikes's  hydrometer  when  unloaded,  and  it  may  thus  be 
used  for  specific  gi-avities  as  low  as  that  of  absolute  alcohol.  The 
volume  of  each  weight  being  the  same,  the  whole  volume  immersed 
is  always  the  same  when  it  floats  at  the  same  mark  whatever  weight 
may  bo  attached. 

Besides  the  above,  many  hydrometers  have  been  employed  for 
special  purposes.  TwaddeU's  hydrometer  is  adapted  for  densities 
greater  than  that  of  water.  The  scale  is  so  arranged  that  the  read- 
ing multiplied  by  5  and  added  to  1000  gives  the  specific 
gravity  with  reference  to  water  as  1000.  To  avoid  an 
inconveniently  long,  stem,  different  instruments  are 
employed  for  different  parts  of  the  scale  as  mentioned 
above. 

Tho  lactometer  constructed  by  Dicas  of  Liverpool 
IS  adapted  for  the  determination  of  the  quality  of  milk. 
It  resembles  Sikes's  J»ydroraeter  in  other  respects,  but 
is  provided  wsith  eight  weights.  It  is  also  provided 
with  a  thermometer  and  slide  rule,  to  reduce  the 
readings  to  the  standard  temperature  of  55°  F, 

The  marine  hydrometers,  as  supplied  by  the  British 
Government  to  the  royal  navy  and  the  merchant 
marine,  are  glass  instruments  with  slender  stems,  and 
generally  serve  to  indicate  specific  gravities  from  I'OOO 
to  1'040.  Before  being  issued  they  are  compared  with 
a  standard  instrument,  and  their  errors  determined. 
They  are  employed  for  taking  observations  of  tho 
density  of  sea-water. 

The  salinometer  is  a  hydrometer  intended  to  indi- 
cate the  strength  of  the  brine  in  marine  boilers  ia 
which  sea-water  is  employed.  Saunders's  salinometer 
consists  of  an  hydrometer  which  floats  in  a  chamber 
through  which  the  water  from  the  boiler  is  allowed  to 
How  in  a  gentle  stream,  at  a  temperature  of  200°  F. 
The  peculiarity  of  the  instrument  consists  in  the 
stream  of  water,  as  it  enters  the  hydrometer  chamber, 
being  made  to  impinge  against  a  disk  of  metal,  by 
which  it  is  broken  into  drops,  thus  liberating  tb<» 
steam,  which  would  otherwise  disturb  the  instrument. 

Say's  stercometcr  is  an  instrument  for  the  deter- 
mination of  the  volumes,  and  hence  of  the  densities, 
of  bodies  which  cannot  be  conveniently  measured  by 
the  ordinary  hydrometer,  as,  for  example,  soluble  ci..^"^  L  - 
and  porous  bodies,  powders,  &c.  The  instrument  •='"<=°™«''«'^- 
consists  of  a  glass  tube  PC  (fig.  10),  of  uniform  bore,  terminating 
in  a  cup  PE,  the  mouth  of  which  can  be  rendered  air-tight  by  the 
plate  of  glass  E.  The  substance  whose  volume  is  to  be  determined 
is  placed  in  the  cup  I'E,  and  the  tube  PC  is  immersed  in  the 
vessel  of  mercury  D,  until  the  mercury  reaches  the  mark  P.  The 
plate  E  is  then  placed  on  the  cup,  and  the  tube  PC  raised  jmtil 
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the  surface  of  the  mcrcnry  in  the  tulx)  stands  at  M,  that  in  the 
vessel  D  being  at  C,  and  the  height  MC  is  measured.  Let  k 
denote  this  height,  and  let  I'M  bo  denoted  by  /.  Let  u.  represent 
the  volume  of  air  in  the  cup  before  tho  body  was  inserted,  v  tho 
volume  of  the  body,  a  the  area  of  the  horizontal  section  of  the 
tube  PC,  and  h  the  height  of  the  mercurial  barometer.  -Tben, 
by  Boyle's  law, , 

{u-v-\-aT)(h-h)"{u-  v)h, 

k 
The  volume  u  may  he  determined  by  repeating  tho  experiment 
when  only  air  is  in  the  cup.     In  this  caso  i;  =  0,  and  the  equation 

becomes 

whence  u-=al'  — p—  • 

Substituting  this  value  in  the  expression  for  v,  the  volume  of  the 
body  inserted  in  the  cup  becomes  known,  and  if  m  represents  its 
mass  its  density. is— .  (W.  G.) 

HYDROPATHY  is  the  treatment  of  disease  by  water, 
used  outwardly  and  inwardly.  Like  many  descriplive 
names,  the  word  "  hydropathy "  is  defective  and  even 
misleading,  the  active  agents  in  the  treatment  being  heat 
and  cold,  of  which  water  is  little  more  than  the  vehicle, 
and  not  the  only  one.  Thermo-therapeutics  (or  thermo- 
therapy)  is  a  term  less  open  to  objection.  The  name 
"  hydropathy,"  however,  as  being  itself  an  advance  on  an 
earlier  and  less  happy  designation,  "  the  water  cure,"  as 
having  obtained  general  currency,  is  here  employed. 

Hydropathy,  as  a  system,  or  mode  of  treatment  complete 
in  itself,  dates  from  about  1829,  when  Vincenz  Priessnitz 
(1801-51),  a  farmer  of  Grafenberg  in  Silesia,  Austria,  be- 
gan his  public  career  in  the  paternal  homestead,  extended 
80  as  to  accommodate  the  increasing  numbers  attracted 
by  the  fame  of  his  cures.  Two  English  works,  however, 
on  the  medical  uses  of  water  had  been  translated  into 
German  in  the  century  preceding  the  rise  of  the  move- 
ment under  friessnitz.  One  of  these  was  by  Sir  John 
Floyer,  a  physician  of  Lichfield,  who,  struck  by  the  reme- 
dial use  of  certain  springs  by  the  neighbouring  peasantry, 
investigated  the  history  of  cold  bathing,  and  published  in 
170^  his  " 'ifv)(po\ov<Tia^  fir  the  History  of  Cold  Batkhig, 
both  Ancient  and  Modern."  The  book  ran  through  six 
editions  within  a  few  years,  and  the  translation  was  largely 
drawn  upon  by  Dr  J.  S.  Hahn  of  Silesia,  in  a  work  pub- 
lished in  1738,  O.'i  the  Healing  Virtues  of  Cold  Water, 
Inwardly  and  Outwardly  applied,  as  proved  by  Experience. 
The  other  work  was  that  of  Dr  Currie  of  Liverpool, 
entitled  Medical  Reports  on  the  Effects  of  Water,  Cold  and 
Warm,  as  a  Remedy  in  Fevers  and  other  Diseases,  published 
in  1797,and  soon  aftertranslated  into  German  by  Michaelis 
(1801)  and  Hegewisch  (1807).  It  was  highly  popular, 
and  first  placed  the  subject  on  a  scientific  basis.  Hahn's 
writings  had  meanwhile  created  much  enthusiasm  among 
his  countrymen,  societies  having  been  everywhere  formed 
to  promote  the  medicinal  and  dietetic  use  of  water ;  and 
in  1804  Professor  Oertcl  of  Ansbach  republished  them  and 
quickened  the  popular  movement  by  unqualified  commeB- 
dation  of  water  drinking  aa  a  remedy  for  all  diseases.  In 
him  the  rising  Priessnitz  found  a  zealous  advocate,  and 
doubtless  an  instructor  also.  The  origin  of  hydropathy  h 
thus  to  be  traced  to  an  English  source  and  to  the  medical 
profession.  The  broad  conception  that  water  had  curative 
relations  to  the  whole  realm  of  disease  seems  to  have  beet/ 
first  grasped  by  a  Capuchin  monk  of  Sicily,  Father  Bernardo, 
who,  at  Malta,  in  1724,  obtained  results  by  iced  water 
alone,  which,  according  to  Hahn,  caused  a  great  stir  through- 
out Europe  ;  but,  owing  to  the  excesses  of  his  imitators,  it 
was  of  no  long  duration.  With  this  exception  there  i^ 
as  regards  the  remedial  use  of  water,  nothing  in  the  hiator 
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of  medicine  that  approaches  in  completcncsa  the  system 
of  Priessnitz,  though  much  leading  up  to  it  can  be  dis- 
covered. Among  most  primitive  peoples,  indeed,  both  in 
the  Old  and  in  the  New  World,  the  existence  of  one  kind 
or  another  of  hydropathic  practice  can  be  traced ;  and  the 
fathers  of  medicine  made  frequent  reference  in  their 
writings  to  the  employment  of  water.  The  warm  bath 
came  into  use  at  an  early  period  (see  Baths,  vol.  iiL 
p.  434) ;  and  the  clyater,  shower  bath,  douche,  plunge,  wet 
compre39,  drop  bath,  head  and  foot  baths,  are  mentioned 
from  time  to  time,  as  also  combinations  of  heat  and  cold 
and  primitive  modes  of  sweating,  until,  before  the  end  of 
the  17th  century,  all  the  processes  of  modern  hydropathy, 
the  wet  sheet  pack  and  induced  cutaneous  crisis  alone 
excepted,  had  become  known  and  were  in  a  measure  prac- 
tisedL  Prominent  in  the  roll  of  names  associated  more  or 
less  with  the  advocacy  of  water  in  earlier  times  are  those 
of  Asclepiades  of  Prusa  (90  B.C.),  sumamed  *vxpo\ovri/s 
("  cold  bather  "),  Antoninus  Musa  (30  B.C.),  famed  for  his 
cure  of  Augustus  by  cold  water -(comp.  Hor.,  Epiat.  i.  15, 
3-5),  Galen  (130  A.D.),  Khazes  (923),  Avicenna  (1036), 
Cardan,  and  Van  der  Hoyden.  Raymond  of  Marseilles 
(1756)  gained  a  prize  for  tho  best  treatise  on  the  applica- 
tions of  cold  water  in  disease,  and  another  prize  essay  by 
Marteau  shows  what  knowledge  of  the  subject  prevailed 
in  his  time. 

At  Griifenberg,  to  which  the  fame  of  Priessnitz  drew 
people  of  every  rank  and  many  countries,  medical  men  wero 
conspicuous  by  their  numbers,  some  being  attracted  by 
curiosity,  others  by  the  desire  of  knowledge,  but  the  majo- 
rity by  the  hope  of  cure  for  ailmeuts  which  had  as  yet 
proved  incurable.  Many  records  of  experiences  at  Griifen- 
berg wero  published,  oil  more  or  less  favourable  to  tho 
claims  of-  Priessnitz,  and  some  enthusiastic  in  their  eati- 
raate  of  his  genius  and  penetration ;  and  from  these  alone 
can  a  knowledge  of  his  practice  and  views  be  obtained,  not 
a  line  having  ever  been  written  by  this  singular  man.  To 
Captain  Claridge  was  due  the  introduction  in  1840  of 
hydropathy  to  England,  his  writings  and  lectures,  and  later 
those  of  Drs  Wilson,  Gully,  and  Edward  Johnson,  making 
numerous  converts,  and  filling  tho  establishments  opened 
soon  after  at  Malvern  and  elsewhere.  In  Germany,  Franco, 
and  America  hydropathic  establishments  multiplied  with 
great  rapidity.  Antagonism  ran  high  between  the  old  prac- 
tice and  the  new.  Unsparing  condemnation  was  heaped  by 
each  on  the  other ;  and  a  legal  prosecution,  leading  to  a 
royal  commbsion  of  inquiry,  served  but  to  mako  Priessnitz 
and  his  system  stand  higher  in  public  estimation. 

But  increasing  popularity  diminished  before  long  that 
timidity  which  hitherto  had  in  great  measure  prevented 
trial  of  the  new  method  from  being  made  on  the  weaker 
and  more  serious  class  of  cases,  and  had  caused  hydro- 
pathists  to  occupy  themselves  mainly  with  a  sturdy  order 
of  chronic  invalids  well  able  to  bear  a  rigorous  regimen 
and  the  severities  of  unrestricted  crisis.  The  need  'of  a 
radical  adaptation  to  the  former  class  was  first  adequately 
recognized  by  John  Smedley,  a  manufacturer  of  Derbyshire, 
who,  impressed  in  hia  own  person  with  the  severities  as 
well  as  the  benefits  of  "  the  cold  water  cure,"  practised 
among  his  workpeople  a  milder  form  of  hydropathy,  and 
began  about  1B52  a  new  era  in  its  history,  founding  at 
Matlock  a  counterpart  of  the  establishment  at  Grafenberg. 

Whilst  hydropathy  as  a  system  has  been  gaining  favour 
with  the  people,  and  receiving  ample  acknowledgment  from 
the  more  liberal  members  of  the  medical  profession,  indi- 
▼idnal  measures  have  from  time  to  time  been  advocated  in 
the  medical  journals  and  adopted  more  or  less  widely  in 
particular  diseases.  Brand  of  Berlin,  Raljen  and  Jiirgensen 
of  Kiel,  and  Licbermeister  of  Basel,  between  1 860  and  1 870, 
employed  the  cooling  bnth  in  abdominal  typhus  with  results 


which,  after  every  deduction  on  the  scoro  of  defective  ciasui' 
fication  had  been  made,  were  striking  enough,  and  led  to 
its  introduction  to  England  by  Dr  Wilson  Fox,  whoso  abl» 
monograph  commanded  general  acceptance.  In  tlie  Franco- 
German  war  the  cooling  bath  was  largely  employed,  in 
conjunction  frequently  with  quinine;  and  it  now  holds  a 
recognized  position  iu  tho  treatment  of  hyperpyrexia.  Tho 
wet  sheet  pack  has  of  late  been  much  used  in  fevers  of  all 
kinds  both  in  private  and  hospital  practice;  and  the  Turkish 
bath,  introduced  about  twenty-four  years  ago  by  Mr  David 
Urquhart  on  his  return  from  the  East,  and  ardently  adopted 
by  Sir  Barter  of  Cork,  has  become  a  public  institution,  and, 
with  tho  "  morning  tub  "  and  the  general  practice  of  water 
drinking,  is  the  most  noteworthy  of  the  mauy  contributions 
by  hydropathy  to  public  health. 

The  theoretical  basis  of  hydropathy  is  wide  and  funda- 
mental enough  to  include  within  its  scope  all  disease. 
Each  individual  coll  of  the  mass  constituting  in  various 
forms  and  combinations  the  human  body  being  in  its  growth 
and  function  dependent  on  and  regulated  by  the  nervous 
and  vascular  systems,  themselves  cellular,  and  every  de- 
rangement of  these  cells  originating  in  or  being  attended 
with  a  derangement  of  their  nervous  and  vascular  supply, 
and  that  supply  being  powerfully  and  in  quite  diverse  ways 
influenced  by  heat  and  cold, — all  morbid  conditions  of  the 
economy  may  be  influenced  materially  by  the  regulated 
employment  of  heat  and  cold,  which  are  entitled  therefore 
to  rank  as  powerful  factoi-s  in  therapeutics. 

Hydropothy  insists  in  quite  a  special  way  on  the  necessity 
of  regarding  disease  Jirst  in  relation  to  its  cause.  It  next 
requires  that  whatever  assistance  may  be  afforded  to  the  vi> 
medicaliix  uatxirce  should  in  the  first  placo  be  similar  in 
kind  (i.e.,  should  be  natural  or  physiological),  rather  than 
alien  to  it  and  drawn  from  sources  remote  and  strange ; 
and,  while  proceeding  on  lines  which  have  been  commou  to 
all  medical  practice  from  an  early  period,  it  does  so  by  agenti 
hitherto  strangely  neglected,  though  not  unknown,  and 
eS'ects  its  purpose  in  ways  less  open  to  objection  than 
those  it  would  displace.  For  example,  when  local  deple- 
tion is  required,  as  of  tho  lung  in  pneumonia,  or  the  brain 
in  hoemorrhagic  apoplexy,  the  final  withdrawal  from  the 
general  circulation  of  a  quantity  of  blood  is  deprecated  as 
unnecessary  for  the  attainment  of  the  object  in  view,  and 
prejudicial  in  the  after  period  of  convalescence.  Hydro- 
pathy substitutes  a  diversion  to  parts  indifferent,  as  the 
extremities  and  general  cutaneous  surface,  and  so  material 
and  sustained  as  to  be  much  more  effectual;  while  at  the  same 
time  it  holds  in  reserve  the  abstracted  blood  to  perform  its 
part  in  the  restoration  of  strength.  Where  purgation  is 
employed  to  derive  blood  from  the  brain,  liver,  or  kidneys, 
a  highly  sensitive  and  vital  membrane  is  more  or  lesi' 
injured  thereby,  and  convalescence  proportionately  imper- 
illed. Hydropathy  selects  the  skin  as  more  accessible  than 
the  mucous  membrane  of  the  alimentary  tract,  more  service- 
able olso,  and  less,  if  at  all,  susceptible  of  injury,  either 
temporary  or  permanent.  Tho  skin  can  with  safety  be  used 
for  counter-irritation,  and  is  a  reservoir  of  capacity  almost 
unlimited,  into  which  to  divert  the  excess  of  blood  from 
the  brain  or  other  part,  while  for  purposes  of  excretion  it 
is  not  inferior  to  the  bowels  themselves,  and,  unlike  tho 
latter,  is  left  even  more  efficient  than  before.  In  the  febrile 
state,  a  reduction  of  pulse  and  temperature,  and  relief  from 
pain  and  sleeplessness,  were  commonly  attempted,  at  tho 
period  when  hydropathy  was  introduced,  by  depressant,",  as 
antimony,  ipecacuanha,  and  perhaps  large  doses  of  alcohol, 
in  combination  with  sedatives,  as  opium  and  chloral.  Im- 
paired digestion  and  depressed  vitality  were  results  in  some 
measure  inevitable,  and  always  of  moment,  especially  in  the 
more  protracted  fevers,  where  recovery  becomes  a  question 
often  of  simple  physical  endurance.     By  means  of  the  wet 
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sheet  pact,  cooling  compresses,  spongings,  and  aUied  mea- 
sures, these,  ends  are  attained  with  comparaUve  ease  cer- 
tainty,  and  simplicity,   and  with   entire   freedom   from, 
obiectionable  secondary  effects.  . 

The  acents  of   hydropathy  are  at   once    simple   and 
comples,l^implo  in  their  elements,  and  complex  m  their 
combinations  and  modifications.    They  afford  the  physician 
a  series  of  effects  almost  infinite  in  variety,  both  m  kind  and 
in  de^rae,  both  immediate  and  remote.     According  as  heat 
and  wldi  are  used  in  their  extreme  or  their  intermediate 
ae"r.ee3,  singly  or   in  combination,  successively  or  alter- 
nately, momentarily  or  continuously,  dry   or  moist,  and 
According  as  the  primary  action  is  utilized  or  the  secondary 
flo  their  effects-  differ.     The  direct  or  primary  effect  of  cold 
IS  to  depress,  cool,  and  deplete  the  part  concerned.     If  its 
exhibition  is  brief,  reaction  (an  important  factor  m  hydro- 
bathic  practice)  quickly  establishes  an  opposite  condition, 
Emulating  the  part,  and  determining  an  increased  flow 
of  blood  to  it,  with  increase  of  its  temperature  and  vital 
activity.     If  it  is  continuous,  the  primary  depression  is 
maintained,  and  the  revulsive  or  secondary  effect  delayed 
or  averted.     The  direct  effect  of  heat  is  to  increase  the 
amount  of  blood  present;  but  if  the  exhibition  is  brief, 
and  evaporation  is  permitted,  the  contrary  effect  is  pro- 
duced, viz.,  depression,  coolness,  and  depletion ;  if  it  is 
continuous,  the  primary  effect  is  preserved.  Thus  with  truth 
It  may  be  said  that  cold  heats  and  heat  cools,  whde  the 
converse  holds   good,    and  that  by   simple  variations   o 
detail     From  the  intermediate  temperatures  (80   to  lUU  J 
simple  sedative  effects  are  obtained,  with  absence  of  second- 
ary or  revulsive  effects  in  proportion  as  the  temperature 
of  the  part  is  approximated  to.     Kesults  vary  also  accord- 
in-'  to  the  heat  of  the  subject.      In  local  inflammations, 
continuous  cold  benumbs  and  contracts,  contmuous  heat 
soothes  and  relaxes.     Momentary  cold  excites,  heats  by 
reaction,  and  intensifies  inflammation ;  while  momentary 
heat  soothes  and  ultimately  cools  the  inflamed  part  by  the 
after  evaporation.     In  the  earlier  stages  and  acute  varieties 
of  inflammation,  therefore,  continuous  cold  or  transient  hot 
applications  are  appropriate,  and  brief  applications  of  cold 
in  the  later,  congestive,  and  chronic  forms.    But  where  the 
local  inflammation  coexists  with  general  fevenshness,  con- 
tinuous cold  as  the  local  application  is  preferable,  helping, 
as  it  does,  to  reduce  the  general  exaltation  of  temperature. 
In  collapse  the  low  general  temperature  makes  heat  the 
best  local  application.     On  internal  parts  the  application 
of  heat  and  cold  externally  has  definite  therapeuUc  effects 
either  identical  or  opposite  (as  remarked  by  J  ohp  Hunter) 
through  reflex  or  sympathetic  nervous  action.     Through 
the  VMCular  system  also  remote  effects  are  produced,  as 
in  heating  the  lowef  extremities  to  derive  blood  from  the 
brain      The  counter  relation  also  of  the  entire  cutaneous 
Bnrface  to  the  internal  organs,  as  the  kidneys  and  alimen- 
tary mucous  membrane,  is,  in  hydropathy,  largely  utilized 
for  remedial  purposes.     This  sympathy  is  .familiar  enough 
in  the  etiology  of  disease,  which  may  be  said  likewise  of 
aU  the  physiological  laws  applied  to  curative  purposes  in 

hydropathy.  ,■,.,,     ^      , 

The  appliances  and  arrangements  hy  means  of  vrhich  heat  and 
cold  are  brought  to  bear  on  the  econoiny  are--(o)  P^kinS?.  l""] 
and  cold,  general  and  local,  Bweating  and  cooling ;  (i)  hot  «.r  and 
Bteam  taths  ;  (c)  general  baths,  of  hot  water  and  cold  ;  (rf)  sitz 
epinal,  head,  and  foot  baths  ;  («)  bandages  (or  compresses),  wet  and 
'dry  •  klso  (/)  fomentations  and  poultices,  hot  and  cold,  sinapisms, 
Btupes,  rubbings,  and  water  potations,  hot  and  cold. 

A^Packin™  — The  full  pack  consists  of  a  wet  sheet  enveloping 
the  body,  with  a  number  of  dry  blankets  packed  tightly  ovct  it.  in- 
clading  a  macintosh  covering  or  not.  In  an  hour  or  less  these  are 
removed  and  a  general  bath  administered.    The  pack  is  a  derivative^ 


^  Roughly,  and  for  practical  purposes,  temperature  lower  than  60 
may  be  called  cold;  from  60°  to  80°,  temperate  or  tepid;  from  90 
to  100',  warm  ;  and  above  100°,  hot  (compare  vol  iiL  p.  440). 


sedative,  Bndorific,  and  stimulator  of  cntanoous  excretion.  Tfcero 
ara  numerous  modifications  of  it,  notably  the  cooling  pack,  where 
the  wrappings  are  loose  and  scanty,  permitting  evaporation,  aftd  the 
appUcation  of  indefinite  duration,  the  sheet  being  rewetted  «8  it  dnes; 
Ills  of  great  value  in  protracted  febrile  oond.t.ons.  Jhe:^  are  al«. 
local  paclS,to  trunk,  limbs,  or  head  separately,  which  are  derivative. 
Boothmg,  or  stimulating,  mcordin^  to  circumsUnee  ^d- detetL 

(b  )  Hot  air  baths,  the  chief  of  wTiich  is  the  Turkash  (properly,  the 
Roman)  bath,,  consisting  of  two  or  more  '^^'^^^JTff^^f^r 
temperature  iiom  120°  to  212°  or  higher,  but  mamly  used  atlSO  for 
cuXe  purposes.  Exposure  is  from  twenty  mmutes  up  to  two  hours 
accordiu?  to  the  effect  sought,  and  is  foUowed  by  a  general  bath-,  and 
occ^&ybysoapingandshampooing.   Itisstimulatmg.denvative, 

S  S  sudorific:  and  alterative,  PO^^rf""? .  P^T<.Tt!r^fn» 
change  by  increase  of  the  natural  waste  and  repair.  "  detenninea 
the  blood  to  the  surface,  reducing  internal  congesUons,  is  a  poUnt 
diaphoretic,  and,  through  the  extremes  °{^^K<^^^f\}^^^^T^ 
tive  nervou^  anci  vasciSar  stimulant  and  tonia  Morbid  growths 
Ind  sec7e?ions.  as  also  the  uremic,  gouty  and  ri^eumatic  duithesu^ 
are  beneficially  influenced  by  it.  The  full  pack  and  Turkish  bath 
have  between  them  usurped  the  place  and  bettered  the  [uneUon  of 
the  once  familiar  hot  bath.  The  Russian  or  steam  bath  and  the 
lamp  bath  are  primitive  and  inferior  varieties  of  the  modern  Turkiah 
bath,  the  atmosphere  of  which  cannot  be  too  dry  and  pure 

<e  \  General  iaths  comprise  the  rain  (or  needle),  spray  (or  rose), 
shower  shallow,  plunge,  douche,  wave,  and  common  morning 
^Ze'baths,  with  the  Gripping  sheet,  and  hot  and  cold  spongings 
aKe  comlJinations,  as  a  rale,  of  hot  and  cold  water,  ^hey  are 
Rtimulatinc,  tonic,  derivative,  and  detergent    .    ,      ,     , 

^.)  Local  bathi  comprise  the  sitz  (or  sitting)  douche  (or  spont- 
ine)  spinal,  foot,  and  head  baths,  of  hot  or  cold  water,  s'^gly  or  J" 
combin^aticA.  successive  or  alternate.  The  dtz.  head,  and  foot  bat^ 
are  used  "  flowing  "  on  occasion.  Eapid  alternations  of  hot  and 
cold  water  have  a  powerfvfl  efl-ect  in  vascular  stasis  and  lethargy  of 
?he  nervous  system  and  absorbents,  yielding  valuable  results  in 
local  conzestions  and  chronic  inflammations. 

(O  Bandages  (or  compresses)  are  of  two^,inis,-cool^n9.  of  wet 
material  left  exjJosed  for  evaporation,  used  i>  local  inflammations 
Tnd  fevers;  and  tefiTij,  of  the  same,  covered  with  waterproof 
material  used  in  conges&n,  external  or  internal,  for  short  or  long 
periods  '  Poultices,  warm,  of  bread,  linseed,  bran,  *?;;  <=h'."ced  ^t 
twice  in  twenty-four  hours,  are  identical  in  action,  with  the  heating 
blnda-e,  and  superior  only  in  the  greater  warmth  and  consequent 
vital  a°  tivity  their  closer  application  to  the  skin  ensures. 

(f.)  Fomentations  and  poultices,  hot  or  cold,  smapisius,  stupes, 
rubefacients,  irritants,  frictions,  kneadings,  calisthenics,  gymnasties 
dectricity,   &c.,   are   adjuncts  largely  employed   in  hydropathic 
pracrice.^  Water  drinking,  while  still  an  important  factor  m  hydro- 
pathy, has  declined  somewhat  since  the  early  times  of  the  system. 
^  But  that  which  has  from  the  first  distinguished  modern  hydro- 
pathy, and  stUl   makes  its   strict   practice  a  thing  apart,  is  the 
-crisis"  so  called.     It  U  related  of  Pnessnit:!  that,  when  a  boy  of 
fourteen,  and  treating  a  sprain,  as  was  the  ""jt'^?; '^;^^'°?;:  ^"^^'.f 
cloths  he  observed  an  eruption  appear  beneath  them,  with  immeai. 
ate   lecovery  of  the   part.     Gradually  the  significance  and  wider 
application  of  this  eruption  dawnedupon  him,  nntU  it  came  to  hold 
so  prominent  a  place  in  his  practice  as  to  ^e  regarded  by  many  as 
his  greatest  discovery.     The  eruption  comciding  in  point  of  tune 
wTth  recovery  as  a  rule,  it  was  called  the  cnsis.  involving  doubtless 
a  reference  to  the  term  as  used  by  Hippocrates  and  his  successora. 
But  with  PriessniU  crisis  attained  a  higher  rank  a  wider  appUcation, 
and  ^more  definite  character.     He  first  showed  it  to  be  producbU 
at  will  under  given  conditions  of  the  patient,  and   amenable  U 
direction  and  control.    JThis  eruption,  it  is  claimed,  appears  only  u> 
morbid  states  of  the  blood  (cachexia)  resulting  from  derangement  or 
defect  in  the  organs  of  assimilation  or  excretion  or  both  (e.</.,  gout, 
rheumatism),  or  from  the  presence  of  a  specific  poison  [eg.,  syphilis). 
The  continuous  application  to  a  given  tract  of  skin  of  the  heating 
bandage  or  poultice  (mediums  merely  for  the  exhibition  of  warmth 
and  moisture)  stimulates,  in  a  cumulative  way,  its  vascular  and 
nervous  activity,  and  leads,  it  may  be  in  a  few  days  or  weeks  (in 
some  cases  hours,  in  others  months),  to  an  eruption,  papular,  'Aen 
puTtular,  and  ultimately  resolving  itself  into  a  suppurtrting  surface 
commensurate  with  the  area  covered  by  the  bandage.     There  is,    n 
thTlatter  stage,  a  copious  discharge  of  yellowish-green  pne,  usually 
f»tid.  varied  occasionally  with  patches  of  brown,  blue   or  metallK 
crcen    and   accompanied  with   itchmg,  sometimes  intense.     The 
cenerkl  temperature  is  not,  as  a  rule,  disturbed  ;  the  pulse,  except 
fcrhaps  for  the  first  day  or  two,  falls,  if  previously  quick,  to  a 
Wural  rate  ;  the  weight  and  strength,  in  the  most  faVourabh.  cases 
?rom  the  outset,  and  ?a  the  rest  later  on,  increase,  and  it  is  not  M,- 
coTmon  to  find  the  anomaly  of  a  patient  exu  ting  "J  freedom  from 
Bufferingand  a  return  of  the  impulses  of.health  B.mnltaneously  w^h 
tlio   appearance  of  an  extensive  mflammatiou  of   the   akin.     Iho 
V.' 1: „„„t;„„o,l  nitbnnt  intermission  and  unalterea  (e 


the    appearance  oi  an  tiicu^i.u  u...»....- —    — - 

arplicaUons,  continued  without  intermission  ''°'i,?"»l«"«^j«^^l?^ 
cleanliness  requires)  for  weeks  or  months,  according  to  tho  nature 
of  the  case,  arc  at  lost  no  more  stained  with  pus  but  w.th  serunj 
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Kmply  ;  and  finally,  alill  withoot  ch&ngo  of  application,  the  akin 
will  heal,  or,  at  most,  show  a  little  psoriasis,  pityriasis,  or  eczema, 
or,  it  may  be,  but  a  faint  tinge  of  red.  The  bandages  ar«  then 
trithdrawn.  The  original  symptoms  meanwhile  have  disappeared 
with  more  or  less  celerity  and  completeness  ;  and  with  the  eruption 
has  departed  the  disease  that  called  for  it  and  made  it  possible. 
Strength  grows  a-^acc,  no  longer  taxed  by  disease  or  crisis,- until 
recovery  in  appropriate  cases  is  absolute  and  secure. 

Occasionally  the  cutaneous  inflammation  extends  in  the  form  of 
psoriasis,  eczema,  sudamina,  a  papular  rush,  or  a  succession  of  boils, 
invading  parts  untouched  by  the  wet  compress.  This  is  called  a 
general  crisis;  it  usually  occurs  in  the  last  stage  of  the  local  one, 
sometimes  after  it  has  ceased,  and  is  advantageous  and  transient 
Debility,  whether  pre-existing  or  consequent  on  the  crisis,  may  call 
for  some  modification  of  its  severity  and  duration,  whether  by 
instalments  at  proper  intervals,  or  curtailment  in  the  later  stages, 
the  natural  emunctories  being  relied  on  to  complete  the  work  of 
lurificatiou  at  greater  leisure.  A  residuum  of  incurable  organic 
degeneration,  as  of  the  kidneys  or  liver,  may  likewise  put  limits  to 
recovery,  and  provide  perpetual  material  for  crisis  untQ  the  patient 
is  worn  out  in  a  vain  and  ignorant  attempt  at  cure.  It  was  tho 
failure  of  tho  earlier  bydropathistt — through  inexperience,  default 
of  medical  education,  or  inordinate  enthusiasm — to  rccoftnize  these 
limitations,  that  brought  crisis  into  its  present  discredit  and  com- 
parative desuetude.  Where  it  is  necessary  from  these  or  othnr 
causes  to  relieve  the  patient  of  tho  eruption,  the  substitution  of 
simple  ointment,  unsalted  lard,  or  other  oleaginous  or  viscid 
material- for  the  stimulating  bandages  or  poultices,  permiti  the 
excitement  to  subside,  and,  with  occasional  exceptions,  the  skiu,  in 
a  few  days,  it  may  be  hours,  bears  little  trace  of  the'  eruption. 

In  tho  course  of  hydropathic  treatment  there  occur,  though  rarely, 
attacks  of  diarrhoea,  sickness,  diuresis,  or  diaphoresis,  which,  having 
been  obierved  frequently  to  mark  the  turning  point  in  the  history 
of  the  case,  are  held  to  be  varieties  of  crisis,  disturbances  attendant 
on  the  expulsion  of  tho  materies  morbi  from  the  system. 

The  theory  of  crisis  may  bo  stated  thus.  Tho  digestiye  and 
assimilative  organs  are,  as  is  well  known,  involved,  whether 
primarily  or  secondarily,  in  by  far  tho  majority  of  morbid  conditions. 
Theirproduct,  the  blood,  undergoing  constant  renewal,  bccomesneces- 
aarily  more  or  less  impaired, — deprived  of  the  blandness  that  pertains 
alone  to  a  pure  and  perfect  condition,  with  what  may  be  termed  an 
inflammatory  disposition  as  tho  result.  The  most  familiar,  because 
pronounced,  forms  are  the  gouty,  rheumatic,  tubercular,  and 
strumous  diatheses.  Later  the  excretory  organs,  in  common  with 
the  whole  economy,  must  more  or  less  become  deranged,  with 
additions,  in  consequence,  to  the  sum  of  morbid  elements  in  the 
blood,  such  as  uremic  and  biliary  matters.  A  vicious  circle  of  action 
and  reaction  is  established  from  which  escape  is  difficult,  if  not  im- 
possible, in  its  more  pronounced  developments.  The  digestive  dis- 
order begets  imperfect  and  impure  blood,  and  the  morbid  blood 
keeps  up,  and  ccUeris  parilms  increases,  the  initial  and  originating 
digestive  disorder.  In  all  but  its  most  advanced  stages  ordinary 
measures,  hydropathic  or  other,  may  suflice  to  break  this  chain.'and, 
by  eliminating  one  or  more  of  its  links,  render  recovery  possible, 
)r  accomplish  it.  It  is  when  the  complication  is  beyond  their  reach 
hat  the  domain  peculiar  to  crisis  begins.  The  superior  vascularity 
nd  vitality  of  the  digestive  organs — the  alimentary  tract  of  mucous 
nemhrane,  the  pancreas,  and  tho  liver — is  what  makes  them  (in 
■ddition  to  their  susceptibility  to  injury  through  errors  in  diet)  so 
:ommonly  tho  seat  of  diseased  action.  The  highly  nervous  and 
vascular  structure  of  the  skin  makes  easy  its  elevation  to  at  least  an 
equality  in  vital  activity  with  the  mucous  membrane.  Warmth 
and  moisture  continuously  applied  to  a  ^ven  portion  will,  in  time, 
effect  this,  aided  doubtless  uy  maceration  and  denudation  of  the 
cuticle  and  exposure  of  the  sensitive  cutis  vera.  It  thus  becomes 
the  seat  of  greatest  vital  activity  ;  pre-eminence  in  morbid  activity 
naturally  follows,  and  a  genuine  metastasis  is  effected,  such  as  tho 
natural  nistory  of  disease  is  rich  in  examples  of.  There  is  a  decline, 
fro  tanto,  of  the  primary  internal  disorder  under  this  combined 
pressure,  first  b^ttio  diversion  of  morbific  elements,  and  then  by 
the  divei-sion  of  an  appreciable  quantity  of  the  blood  itself,  and  by 
counter-irritation,  when  the  site  of  the  vicarious  inflammation  has 
been  selected  with  that  in  view.  The  aid  of  a  sustained  derivation 
to  the  entire  cutaneous  surface  and  the  extremities  is  at  the  same 
time  secured  by  means  of  ih:  Turkish  bath,  full  packs,  and  other 
stimulating  agents,  while,  at  the  same  time,  due  care  is  taken  to 
eliminate  and  neg.\tivo  tho  original  causes  of  disease.  The  sum  of 
morbid  activity  is  for  the  time  oeing  increased  and  intensified  ;  but, 
in  the  new  location,  no  longer  self-supporting  and  self -perpetuating, 
it  is  soouer  or  later  exhausted. .  The  change  in  the  relation  of  tho 
materies  morbi  to  the  digestive  system  puts  an  end  at  one  and  tho 
same  time  to  the  originating  and  sustaining  conditions.  The  failure 
of  simple  counter-irritation  (where,  as  by  sinapisms,  vesicatories, 
kc,  the  irritant  is  derived  from  without)  to  eflect  the  same  result 
in  many  of  the  cases  aftcnvards  cured  by  crisis  negatives  of  itself 
the  view  that  the  results  of  tho  Utter  are  to  be  attributed  to  the 
ilement  in  it  of  counter-irritation  alone.  - 
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HYDROPHOBIA,  frooi  v8<op,  water,  and  ^o/Jt'u,  to  fear 
(Syn.  Rabies,  Lyssa),  an  acute  infectious  disease,  occurring 
chiefly  in  certain  of  the  lower  animals,  particularly  the  can- 
ine species,  and  liable  to  be  communicated  by  them  to  other 
animals,  and  to  man.  The  main  features  of  the  disease  are 
similar  alike  in  the  lower  animals  and  me-n,  but  that  peculiar 
symptom  from  which  the  malady  derivjes  its  name,  viz.,  the 
dread  of  water,  appears  only  to  afTect  the  latter.  Eabies 
as  it  manifests  itself  in  animals  belongs  to  the  subject  of 
veterinary  medicine;  the  present  notice  refers  only  to  hydro- 
phobia occurring  in  man.  The  disease  has  been  known  from 
early  times,  and  is  alluded  to  in  the  works  of  Aristotle,  Xeno- 
phon,  Plutarch,  Virgil,  Horace,  Ovid,  and  many  others,  as 
well  as  in  those  of  the  early  writers  on  medicine.  Celsus 
gives  detailed  instructions  respecting  the  treatment  of  men 
who  have  been  bittenby  rabid  dogs,  and  dwells  on  thedangers 
attending  such  wounds.  After  recommending  suction  of 
the  bitten  part  by  means  of  a  dry  cupping  glass,  and 
thereafter  the  application  of  the  actual  cautery  or  of  strong 
caustics,  and  the  employment  of  baths  and  various  internal 
remedies,  he  says :  "  Idque  cum  ita  per  triduum  factum  est, 
tutus  esse  homo  a  periculo  videtur.  Solet  autera  ei  eo 
vulnere,  ubi  parum  occursuin  est,  aqua;  timer  nasci,  vSpo<^o« 
piav  Gra;ci  appellant,  lliserrimum  genus  morbi ;  in  quo 
simul  seger  et  siti  et  aquae  metu  cruciatur ;  quo  oppressis  in 
angusto  spes  est."  Subsequently  Galen  described  minutely, 
the  phenomena  of  hydrophobia,  and  recommended  the  ex- 
cision of  the  wounded  part  as  a  protection  against  the 
disease.  Throughout  many  succeeding  centuries  little  or 
nothing  was  added  to  the  facts  which  the  early  physicians 
had  made  known  upon  the  subject.  The  malady  was 
regarded  with  universal  horror  and  dread,  and  the  unfortu- 
nate sufferers  were  generally  abandoned  by  all  around  them 
and  left  to  their  terrible  fate.  In  later  times  tho  investiga- 
tions of  Boerhaave,  Van  Swieten,  John  Hunter,  Magendie, 
Breschet,  Virchow,  Reder,  as  also  of  Yonatt.'Fleming, 
Tileynell,  Hertwig,  and  others,  have  furnished  important 
information  ;  nevertheless  much  remains  obscure  as  to  the 
nature  and  pathology  of  this  formidable  disease. 

Whatever  may  be  said  as  to  the  spontaneous  development 
of  rabies  in  animals — a  view  which  is  now  generally  dis-| 
credited — there  can  be  no  doubt  that  in  man  the  disease  is 
in  every  instance  the  result  of  the  inoculation  of  the  virus! 
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contail  3d  in  the  secretions  of  the  mouth  of  the  affected 
animal  into  a  wound  or  abrasion  of  the  skin  or  mucous 
membrane.  In  the  great  majorrty  of  cases  (90  per  cent.) 
this  is  due  to  the  bite  of  a  rabid  dog,  but  bites  of  rabid  cats, 
wolves,  foxes,  jackals,  &c.,  are  occasionally  the  means  of 
conveying  the  disease.  There  is  no  evidence  that  the  poison 
can  be  introduced  into  the  system  without  an  abrasion  of 
the  surface.-  But  it  must  be  observed  that  even  of  those 
who  have  undoubtedly  been  bitten  by  rabid  animals,  only 
a  proportion  subsequently  suffer  from  hydrophobia.  Thus 
where  the  bite  has  been  inflicted  on  a  part  of  the  body  pro- 
tected by  clothing,  the  virus  may  be  wiped  from  the  teeth 
of  the  animal  before  they  penetrate  the  skin.  Hence  it  is 
found  that  bites  on  exposed  parts  s\ich  as  the  face  are  very 
much  more  dangerous  than  on  other  parts  which  are  ordin- 
arily covered.  But  further,  individual  susceptibility  must 
be  taken  into  account,  for  it  is  undeniable  that  many 
persons  in  whom  the  virus  of  rabies  has  been  inoculated 
escape  hydrophobia,  John  Hunter  mentions  one  remark- 
able instance  in  which  of  twenty-one  persons  Ijitten  by  a 
rabid  dog  only  one  subsequently  died  from  hydrophobia ; 
and  a  comparison  of  the  best  authorities  would  seem  to 
show  that  the  proportion  of  those  who  are  attacked  with 
the  disease  to  those  who  are  bitten  is  less  than  one-half. 
Numerous  popular  fallacies  prevail  on  the  subject  of  hydro- 
phobia. Thus  it  is  supposed  that  the  bite  of  an  angry  dog 
may  produce  the  disease,  and  all  the  more  if  the  animal 
should  subsequently  develop  symptoms  of  rabies.  The 
ground  for  this  erroneous  notion  is  the  fact,  which  is 
unquestionable,  that  animals  in  whom  rabies  is  ia  the  stage 
of  incubation,  during  which  there  are  few  if  any  symptoms, 
may  by  their  bites  convey  the  disease,  though  fortunately 
during  this  early  stage  they  are  little  dicposed  to  bite.  The 
bite  of  a  non-rabid  animal,  however  enraged,  cannot,  give 
rise  to  hydrophobia.  Another  fallacious  notion,  not  alto- 
gether of  popular  origin,  but  maintained  by  a  few  eminent 
professional  authorities,  is  to  the  effect  that  there  is  no  such 
disease  as  hydrophobia  at  all,  but  that  the  symptoms  desig- 
nated by  that  name  are  entirely  mental  phenomena  produced 
l^y  the  effect  of  fear  of  the  consequences  following  a  bite. 
It  might  be  sufficient  as  a  reply  to  this  to  point  to  the  uni- 
form sequence  of  terrible  symptoms  which  mark  the  pro- 
gress of  the  malady  when  it  has  commenced,  and  to  its 
acute  course  and  invariably  fatal  termination  ;  but  there  is 
the  additional  fact  that  very  young  children,  in  whom  this, 
feeling  could  scarcely  be  expected  to  OEerate,  may  suffer 
and  die  from  hydrophobia. 

The  period  of  incubation  of  the  disease,  or  that  "time 
which  elapses  between  the  introduction  of  the  virus  and  the 
development  of  the  symptoms,  appears  to  vary  in  a  remark- 
able degree,  being  in  some  cases  as  short  as  a  fortnight,  and 
in  others  as  long  as  several  months  or  even  years.  '  On  an 
average  it  seems  to  be  from  about  six  weeks  to  three 
months.  The  rare  instances  of  the  appearance  of  hydro- 
phobia many  years  after  the  introduction  of  the  poison  are 
always  more  or  less  open  to  question  as  to  subsequent  inocu- 
lation. During  the  period  of  latency,  in  which  the  patient 
seems  perfectly  well,  it  is  supposed  that  the  poison  is  under- 
going a  sort  of  multiplication,  both  in  the  previously 
wounded  part  and  in  the  system  at  large,  somewhat  analo- 
gous to  the  fermentive  process,  and  that  ultimately  it  comes 
lo  tell  with  deadly  effect  upon  certain  nortions  of  the 
nervous  system. 

When  the  disease  is  about  to  declare  itself  it  not  unfro- 
quently  happens  that  the  wound,  which  had  quickly  and 
entirely  healed  after  the  bite,  begins  to  exhibit  evidence  of 
irritation  or  inflammatory  action,  or  at  least  to  be  the  seat 
of  morbid  sensations  such  as  nymbness,  tingling,  or  itching. 
The  symptoms  characterizing  the  premonitory  stage  are  great 
mental  depression  and  disquietude,  together  with  restless- 


ness aud  a  kind  of  indefinite  fear.  There  is  an  nnnsuaJ 
tendency  to  talk,  and  the  articulation  is  abrupt  and  rapid. 
Although  in  some  instances  the  patients  will  not  acknow- 
ledge that  they  have  been  previously  bitten,  and  deny  St 
with  great  obstinacy,  yet  generally  they  are  well  aware  of 
the  nature  of  their  malady,  aud  speak  despairingly  of  its 
consequences.  There  is  in  this  early  stage  a  certain  amount 
of  constitutional  disturbance  showing  itself  by  feverishneas, 
loss  of  appetite,  sleeplessness,  headache,  great  nervous 
excitability,  respiration  of  a  peculiar  sighing  or  sobbing 
character,  and  even  occasionally  a  noticeable  aversion  to 
liquids.  These  symptoms — constituting  what  is  termed  the 
melancholic  stage — continue  in  general  for  one  or  two  days, 
when  they  are  succeeded  by  the  stage  of  excitement  iu 
which  all  the  characteristic  phenomena  of  the  malady  are 
fully  developed.  Sometimes  the  disease  first  shows  itself 
in  this  stage,  without  antecedent  symptoms. 

The  agitation  of  the  sufferer  now  becomes  greatly  in- 
creased, and  the  countenance  exhibits  anxiety  and  terror. 
There  is  noticed  a  marked  embarrassment  of  the  breathing, 
but  the  most  striking  and  terrible  features  of  this  stage  are 
the  effects  produced  by  attempts  to  swallow  fluids.  The 
patient  suffers  from  thirst  and  desires  eagerly  to  drink,  but 
on  maJcing  the  effort  is  seized  with  a  most  violent  suffocative 
paroxysm  produced  by  spasm  of  the  muscles  of  swallowing 
and  breathing,  which  continues,  for  several  seconds,  and  is 
succeeded  by  a  feeling  of  intense  alarm  and  distress  With 
great  caution  and  determination  the  attempt  is  renewed, 
but  only  to  be  followed  with  a  repetition  of  the  seizure, 
until  the  unhappy  sufferer  ceases  from  sheer  dread  to  try 
to .  quench  the  thirst  which  torments  him.  Inde'ed  the 
very  thought  of  doing  so  suffices  to  bring  on  a  choking 
paroxysm,  as  does  also  the  sound  of  the  running  of  water. 
The  patient  is  extremely  sensitive  to  any  kind  of  external 
impression;  a  bright  light,  a  loud  noise,  a  breath  of  cool 
air,  contact  with  any  one,  are  all  apt  to  bring  on  one  of 
these  seizures.  But  besides  these  suffocative  attacks  there 
also  occur  general  convulsions  affecting  the  whole  muscular 
system  of  the  body,  and  occasionally  a  condition  of  tetanic 
spasm.  These  various  paroxysms  increase  in  frequency 
and  severity  with  the  advance  of  the  disease,  but  alternate 
■with  intervals  of  comparative  quiet,  in  vvhich,  however, 
there  is  intense  anxiety  and  more  or  less  constant  difficulty 
-of  breathing,  accompanied  with  a  peculiar  sonorous  expira- 
tion, which  has  suggested  the  notion  that  the  patient  barks 
"like  a  dog.  In  majy  instances  there  is  great  mental  dis- 
turbance, with  fits  of  maniacal  excitement,  in  which  he 
strikes  at  every  one  about  him,  and  accuses  them  of  being 
the  cause  of  his  sufferings, — these  attacks  being  succeeded 
by  calm  intervals  in  which  he  expresses  great  regret  for 
Lis  violent  behaviour.  During  all  this  stage  of  the  disease 
the  patient  is  tormented  with  a  viscid  secretion  accumulate 
iug  in  Lis  mouth,  which  from  dread  of  swallowing  he  is 
constantly  spitting  about  him.  There  may  also  be  noticed 
snapplug  movements  of  the  jaws  as  if  he  were  attempt, 
ing  to  bite,  but  these  are  in  reality  a  manifestation  of 
the  spasmodic  action  which  affects  the  muscles  generally. 
There  is  no  great  amount  of  fever,  but  there  is  constipa^ 
tion,  diminished  flow  of  urine,  and  often  sexual  excitement 

After  two  or  three  days  of  suffering  of  the  most  terrible 
description  the  patient  succumbs,  death  taking  place  either 
in  a  paroxysm  of  choking,  or  on  the  other  hand  in  a  tranquil 
manner  from  exhaustion,  all  the  symptoms  having  abated, 
and  the  power  of  swallowing  returned  before  the  end.  The 
duration  of  the  disease  from  the  first  declaration  of  the 
symptoms  is  generally  from  three  to  five  days. 

Post-mortem  examination  has  not  hitherto  thrown  much 
light  upon  this  malady,  but  the  subject  is  at  the  present 
time-  engaging  the  special  attention  of  certain  emineoJb 
pathologists,  and  important  and  valuable  information  may 
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be  anticipated.  The  chief  morbid  changes  which  have  been 
described  are.  evidences  of  congestion  and  inflammatory 
action  in  certain  portions  of  the  brain  and  spinal  cord,  but 
more  particularly  in  the  locality  known  as  the  "  respiratory 
centre"  of  the  medulla  oblongata,  where  the  accumulation 
of  "leucocytes"  around  the  small  blood-vessels  and  in  the 
surrounding  nervous  substanceare  a  prominent  phenomenou. 
Similar  changes  have  been  found  in  the  salivary  glands. 
On  the  whole,  however,  it  can  scarcely  be  said  that  the 
formidable  array  of  symptoms  above  narrated  are  accounted 
for  by  these  appearances,  which  in  the  opinion  of  some  are 
ill  all  likelihood  merely  the  results  of  antecedent  processes 
of  an  occult  nature  aflfecting  the  nerve  centres  and  forming 
the  essence  of  the  disease. 

That  emotional  disturbance  is  present  is  undeniable,  for 
it  Ls  found  that  those  cases  of  hydrophobia  are  less  severe 
whore  there  is  no  suspicion  on  the  part  of  the  sufferer  of 
the  nature  of  hia  complaint ;  yet  this  only  represents  one  of 
many  elements.  The  function  of  the  eighth  pair  of  nerves 
(which  are  largely  concerned  in  the  processes  of  respiration 
and  deglutition)  is  disturbed  in  a  marked  degree,  and  it  is 
probable  that  this  is  the  portion  of  the  nervous  system 
upon  which  the  poison  most  powerfully  exerts  its  specific 
action.  But  that  the  great  nerve  centres,  viz.,  the  brain  and 
spinal  cord  as  a  whole,  are  profoundly  affected,  is  manifest 
in  the  tendency  to  general  convulsion,  the  remarkable 
hyperaesthesia,  and  the  mental  perturbation  of  the  patient. 

The  treatment  of  most  avail  in  this  disease  is  that  which 
is  directed  towards  preventing  the  absorption  of  the  poison 
into  the  system.  This  may  be  accomplished  by  excision 
of  the  part  involved  in  the  bite  of  the  rabid  animal,  or, 
where  this  from  its  locality  is  impracticable,  in  the  appli- 
cation to  the  wound  of  some  chemical  agent  which  will 
destroy  the  activity  of  the  virus,  such  as  potassa  f  usa,  lunar 
caustic  (nitrate  of  silver),  or  the  actual  cautery  in  the  form 
of  a  red-hot  wire.     The  part  should  be  thoroughly  acted 


on  by  these  agents,  no  matter  what  amount  of  tempoi-ary 
suffering  this  may  occasion.  Such  applications  should  be 
resorted  to  immediately  after  the  bite  has  been  inflicted, 
or  as  soon  thereafter  as  possible.  Further,  even  though 
many  hours  or  days  should  elapse,  these  local  remedies 
should  still  be  applied ;  for  if,  as  appears  probable,  some 
at  least  of  the  virus  remains  for  long  at  the  injured  part, 
the  removal  or  effectual  destruction  of  this  may  prevent 
the  dread  consequences  of  its  absorption.  Every  effort 
should  be  made  to  tranquillize  and  reassure  the  patient. 

When  once  the  symptoms  of  hydrophobia  have  declared 
themselves,  little  can  be  achieved  by  the  resources  of  the 
physician  beyond  palliating  the  agonizing  sufferings  and 
rendering  easier  the  inevitably  fatal  event. 

Medicines  cannot  be  administered  by  the  mouth,  owing  tr^ 
the  impossibility  of  swallowing  and  the  distress  occasinna-^ 
by  the  effort  to  do  so ;  they  must  therefore  be  given 
either  by  the  bowel  in  the  form  of  enema,  by  hypodermic 
injection,  or  by  inhalation.  The  most  approved  and  potent 
agents  are  opium,  belladonna,  curara,  chloral,  and  chloro- 
form inhalation.  The  vapour  bath  is  also  recommended. 
It  need  scarcely  be  said  that  those  coming  in  contact  with 
the  patient  should  guard  against  the  risk  of  being  bitten 
during  the  paroxysms  of  excitement,  or  of  being  inoculated 
by  the  saliva,  for  although  there  are  few  if  any  well-authen- 
ticated case^  of  the  disease  being  communicated  in  this 
way,  yet  the  possibility  must  be  admitted. 

It  should  be  remarked  that  occasionally  an  individual 
who  may  have  at  some  time  been  bitten  by  a  non-rabid  dog 
manifests  symptoms  strongly  resembling  in  many  points 
those  of  hydrophobia.  These  are  often  simply  the  effect 
of  fear,  and  have  much  of  the  hysterical  element  mixed 
up  with  them.  They  are  generaHy  of  much  less  severity 
in  every  way  than  those  of  the  true  disease,  and  yield 
readily  to  treatment  appropriate  to  the  disturbed  nervous 
condition.  (j.  o.  a.) 
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THE  Hydeozoa  form  one  of  the  three  classes  into 
which  the  Ccelenlera  nemalopkoia  (distinguished  from 
the  CceUntcra  porifera,  or  Sponges)  have  been  divided, — 
recognized  a-s  such  in  the  article  Ccelentera,  to  which  the 
reader  is  referred.  It  results  from  observations  made  by 
Ernst  Haeckel,  since  that  article  and  the  article  Actinozoa 
were  penned,  that  the  Ctenopkora  should  not  be  regarded  as 
a  class  equivalent  to  the  Ilydrozoa  and  Actinozoa,  nor  as  a 
Bubdivision  of  the  latter  class,  but  that  tliey  must  be  con- 
sidered as  a  peculiar  modification  of  the  medusiform 
Hydrozoa  (see  final  paragraph).  If  this  conclusion  be 
accepted,  it  will  be  necessary  to  divide  the  Hydrozoa  into 
two  primary  groups  or  grades,  for  which  the  names  Polypo- 
morpha  and  Ctenopkora  are  proposed. 

The  Hydrozoa  correspond  to  the  Linnasm  genera  Hydra, 
Tubularia,  Sertularia,  and  Medusa,  The  name  was  applied 
by  Huxley  in  1856  to  a  group  corresponding  to  that  termed 
Ilydromedusae  by  Vogt  (1851)  and  Medmoe  by  Leuckart 
(1853),  and  embracing  the  forms  placed  by  Gegenbaur  in 
his  Elenienp  o/  Comparative  Analomy  {l&'S)  in  four  classes, 
viz.,  Uydromedusx,  Calycozoa,  Thecomedusce,  and  Medus<e. 
Our  knowledge  of  the  structure  and  life-history  of  the 
Hydrozoa,  many  of  which,  on  account  of  their  delicacy  and 
oceanic  habits,  are  excessively  diflacult  to  obtain  in  a  state 
fit  for  investigation,  has  greatly  extended  within  the  last 
five  years.  Whilst  in  the  two  decades  preceding  this  period 
the  admirable  researches  of  Huxley,  Gegenbaur,  Agasslz, 
and  Allman  had  brought  to  light  and  systematized  a  vast 
mass  of  information  with  regard  to  these  organisms,  the 
later  observations  of  Glaus,  the  Hertwies,  Haeckel.  and 


Metschnikoff,  Lave  corrected,  extended,  and  added  to 
their  history,  especially  in  respect  of  embryological  and 
histological  detail  An  epitome  of  the  present  condition 
of  our  knowledge  of  the  group  is  afforded  by  the  subjoined 
tabular  classification  of  its  families,  orders,  and  sub-classes. 
The  definition  and  synonymy  of  the  divisions  recognizee' 
will  be  entered  into,  after  a  sketch  has  been  given  of  thf 
comiMon  structural  features  of  typical  Hydrozoa. 

Class  HYDROZO.^. 
f-jb-Cl»«  I.  Scyphomeduaao  (^yn.  Ephyromedusa). 

Order  1.  LicEi!SAiti.E.  ,.^"""f'"-,.     .„ 

Faro.  1.  Elculhcrocarfldic  {n«ikl}iius. 

„     5.  ClclstocanildJ! I  SlAuanlju 

frdcr!.  DiscoiirncsT,  (lUcckel). 
Sub-Order  l.Ciibo^tomie. 
F«m.  1.  PiolcphyiWK. 

„     2.  Xiusiiholda; -..    KiMitnoe.. 

„     3.  Ei'hyiclUdlB. 
,     4.  AtolllJr. 
„     6.  Cvcloicliidre. 
Sub-Order  3.  Scniostcme.  ,.-,-, 

Fam.  1.  rclasld-T!   (  Pclilftla.     ^°-  '" 

2.  CyanJElde CyinM. 

3.  Silicnonlde    -■.    Sihenonla. 

„     4.  Aurelldm    - Aureli*  (Ogj.  5«-4I) 

Sub-Order  3.  RhUostonic.  ,  _    , 

_       .  -               ..  (Cephea. 

Tarn.  :.  Tctragamelli Ka»iop»ia. 

„     ?.  jronoganieU«  - -•  i  rrambeaMT 

Orf«r  S.  CoN-oirenrs.*  (Haeckel).  ' 

Fam.  1.  CharyMeldia  Charybdaea  (flga.  »-»> 

„      2.  Bursarlda. 
,.      3.  ChliopsalmldB. 
Order  4.  PKROuct>L-B«  (Haeckel). 
Fam.  I.  Perlpti>mdae. 
„     ».  Perlcryptldie. 
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£u1)-C1<9s  n.  Hydromeduss. 

Order  I.  GriiwoBLASTEA-ANTnoitEDUS-c. 

(Tiibnlarla  (flg.  3S). 
llyliocodon. 
Corymorpha  (fig.  81). 

.     ».renn«Mo« _....;  i:--Ji»;, 

(Boutralnvlllli  (Ags.  36, 37). 
PeiiBonlura. 
Llzzla  (fig.  «). 
I  CladoneinQ, 
1  Clavatello. 


M     4.  CladoncmldoB . 


6.  Blraerlda |  Stylactis. 

C.  Dlcorj-nidffl  .._.-.. Dicoiyno(flK.  41), 

{Sarslads  (flg.  45). 
Corync. 
Syncoryne  (fisa  4'.  45)- 


fi.  FTydractloIdte  . 
J  Carids 


I  Hydrncllnla  (flg.  35). 
"•"'•1  Podocoryne. 


„   10.  Hydridffl ..„ 

Order  2.  CAtTPTOBLASIliA-LEPTOyEDCS/E. 

Fam.  1.  Plnmulaiids « 


I  Clava-Tmris  (flg.  : 
'  t  Corrtylophortt, 

I  Hyrlia  (flg.  42). 
■  i  Piotohydia(?). 


(Plu 
I  Am 


umalarla. 

Antcnnularlx 

(  Sevtnlaiia. 

(  nalccium. 

/  Eucopidx. 

a  Can,paB„)arid:e l^af'^'  '"«• "'' 


2.  Sertnlorldcp  . 


•  J  Laomcdea. 
(  Obelia. 
(jTlinumantlas. 

•    4.  Thanraantiads i  m' Stura. 

(Tim  a. 

(^quorea. 
Zycodactyla. 
Ithegmatodca. 
Order  3.  TnACHOsrcDrg^  (Tlflccl^el). 

Fam.  1,  PctQsldiB    ..*    Petasus. 

„     2.  Tinchynemidffl Rhopalor.ema. 


3.  AglaurlUie ».- 

„     4.  GeryonidK 

Order  4.  Katicomedus^  CHaeckcl)- 

Fnm.  1.  Cunnnrliirtae  , 

„     2.  PegantlildM  

„      3.  iEglnidffi  


Aglaura. 
(Llriope.  , 

'*  I  CarmarSna  (flgs.  48,  40). 

„    Cunina  (flgs.  60,  51). 
,.    Polyxeiiia. 

f  ^gina. 
""i  jEglnopsIs 


"  ^•^='-'>''» iioS^r 

Order  5.  HrDROcoRAtLiMX  (Xlosclcy), 

Fam.  1.  Millepoilda; Millepora  fflgs.  S2,  63). 

(Sporndopora. 
Distichopora. 
Astylua  (flg.  54). 
Order  6.  Sphonophora. 

Sub-Order  I.  PhysophoHdw. 

Fam.  1.  Athorybladre Athor>-bIa. 

„     2.  Physophovidx „..    Pliysophora  (flg.  67,  O- 

iFor-ikallia. 
Hallstomma. 
Agalma  (flg.  67,  E) 

„     4.  Apoleniladffl Apolemia. 

„     6.  RhizopliyaldK Ehlzopliysa. 

Sab-Oi-derS.  PhysaiidK, 

Fam  1.  Physalida Physalla, 

Snb-Order  3,  Calycophoi  id». 

Fam.  I.  nippopodiidas Gleba. 

(  Pi-ay  a. 

»     S.Diphyldffi  i  Dlphyea  (ag.67,A), 

I  Abyla. 

„   ■'3.  MonophyldK Spliffironectes, 

Sat)*Oi'dcr  4.  Discoldcae. 

•^--^-^'^'^i'^- {t^LX 

The  JTi/drozoa  present  a  greater  simplicity  of  ultimate 
structure  than  do  any  animal  organisms  possessed  of  as 
great  a  complexity  of  external  form.  As  in  all  Meiazoa  or 
Eiilerozoa,  the  life  cycle  of  a  hydrozoon  starts  with  an  egg 
which  is  at  first  a  single  cell  or  unit  of  protoplasm,  but 
proceeds  after  fertilization  to  multiply  by  transverse  fission 
in  such  a  way  that  the  resulting  cells  or  units  are  arranged 
in  two  layers,  each  one  cell  deep,  disposed  around  a  central 
cavity — the  enteron  or  archenteron.  The  sac  thus  formed 
is  known  as  a  diblastula  (figs.  1,  2,  and  25).  By  the  forma- 
tion' of  a  mouth  to  the  sac,  the  enteron  acquires  the  functions 
of  a  digestive  retort  in  which  food  matters  taken  in  at 
the  mouth  are  brought  into  a  chemical  condition  suitable 
for  the  nutrition  of  the  surrounding  cells.  The  two  layers 
of  cells  (of  which  the  outer  only  acquires  additional  layers- 

'  In  Bydromedusce  the  inner  layer  of  cells  forms  by  delaminalion, 
in  Scyphomedusa  by  invagination.  In  the  latter  case  the  sac  closes 
up,  and  the  mouth  is  formed  by  a  new  opening. 

*  It  is  probable  that  the  numerous  rows  of  cells  described  in  the 
endoderm  of  Ttiiularia  and  Corymorpha  by  Allman,  in  his  great  mono- 
graph of  the  Ttiiularian  Bydroidt,  are  due  to  a  plication  of  the 


by  the  division  cf  the  primary  cells,  and  that  by  no 
means  in  all  cases)  received  from  AUmaa  {Phil.  Trans., 
1855)  the  names  respectively  of  the  a 

ectoderm  and  the  endoderm,  having 
previously  been  shown  by  Huxley 
(1849)  to  be  the  fundamental  mem- 
branous constituents  of  which  the 
most  varied  parts  of  the  more  com- 
plex llydrozoa — such  as  tentacles, 
swimming  bolls,  and  air-bladders — 
are  built  up  in  the  adult  condition. 
Huxley  also  pointed  out  the  iden- 
tity of  these  membranes  with  the 
two  primary  layers  of  the  vertebrate 
embryo.  The  endoderm  and  the ''w■astuia."'a'nHflcooruI- 
ectoderm,  which  present  themselves,     "B'n'i'on   (blastopore); 

,  ^       ,        ...  ,  1     /  ^'  aichenteilc  cavity;    c, 

as  is  now  known,  in  the  diblastula  (or  endortcim  :  </.  ectoderm, 
gastrula)  phase  of  all  Enterozoa,  re-  'l^^^  ^''^^Z'ara^^. 
main  mllydrozoa  (and  alsoin  the  allied  ^uctomy ) 
groups  of  Ccelentera)  as  permanently  distinguishable  ele- 
ments of  structure.  This  important  disposition  is  associ- 
ated with  and  dependent  on  the  simple  character  which  the 
archenteron  or  primitive  digestive  space  retains.  Into  what- 
ever lobes  or  processes  the  sac-like  body  mav  be,  so  to 


Fio.  J.— FormaHon  of  the  DlMnstnla  of  Euterpe  (one  o(  the  Catyptoblastic  Ilfdrp- 
inedusce)  by  delaminalion.  (From  Balfour,  after  Kowalewsky  )  A,  B,  C,  three 
auccessive  stages,   v,  ectoderm  ;  Ay,  cndoderro  ;  at,  eatetic  cavity. 

speak,  moulded,  whether  tentacles'  or  broader  expansions, 
into  these  the  cavity  of  the  archenteron  is  extended  in  the 
first  instance  j  and  where  the  actual  cavity  is  obliterated 
the  endodermic  cell-layer  remains  to  represent  it  (Gefiiss- 
platte  or  endoderm-lamella,  see  figs.  7  and  IC). 

Conversely,  whatever  canals  or  spaces  are  discovered  in 
the  substance  of  a  hydrozoon  (excepting  only  the  cavity  of 
ectodermal  otocysts)  are  simple  and  direct  continuations 
of  the  one  original  enteric  cavity  of  the  diblastula,  and  afl 
euch  spaces  are  permanently  in  free  communication  with 
one  another,* 

The  whole -of  tho  Hydrozoa  seem  to  present  alowergrada 
of  structure  than  the  Actinozoa,  in  so  far  as  the  latter, 
whilst  retaining  permanently  free  communication  between 
all  parts  of  the  archenteric  space,  yet  exhibit  a  difi'erentia- 
tion  of  this  space  into  an  axial  and  a  periaxial  portion — a 
digestive  tube  and  a  body  cavity.  The  differentiation  has 
only  to  proceed  a  step  further,  namely,  to  the  closure  or 
shutting  off  of  the  axial  from  the  periaxial  portion  of 
the  archenteric  space,  and  we  obtain  the  condition  which 
characterizes  the  adult  forms  of  the  Ccelomata,  or  animals 

original  endodermal  cell-layer.  The  two  kinds  of  cells  in  two  layers 
figured  by  the  same  authority  in  the  endoderm  of  Oemmellaria  inpkxa, 
pi,  vii.  fig.  5,  cannot,  however,  be  thus  explained. 

'  Some  solid  tentacles,  with  a  single  ajcial  row  of  endodermal  cells, 
form  an  exception  to  this  statement. 

•  The  observations  of  Eilhard  Scbulze  cited  in  tlie  article  C(ELENTEBi 
do  not  form  any  real  exception  to  this  statement. 
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with  blood-lymph  spaco  distinct  from  digestive  canaL* 
With'tho  attainment  of  the  ccelomate  condition,  the  two 
fundamental  cell-layers,  ectoderm  and  endoderm,  which  still 
appear  in  the  embryo,  become  so  far  interwoven,  and  their 
products  90  highly  differentiated,  that  it  is  no  longer  possible 
to  recognize  thein  as  anatomical  structures  in  the  adult. 

The  only  deep-seated  distinction  between  Ilydrozoa  and 
Anthozoa  (tho  Actinozoa  being  thus  termed  when  the 
Ctenopliord  are  detached  from  them)  appears  to  be  the 
particular  differentiation  of  the  archenteric  spaco  ia  Anthozoa 
which  has  just  been  noted.  It  is  no  longer  possible  to 
separate  the  two  groups  from  one  another'  as  Kxoarii  and 
Endoarii,  as  was  proposed  by  Kapp  ( Ueber  die  Polypen  im 
AUgemeinen  wid  die  Aclinien  insbesonderf,  Weimar,  1829) 
— tho  first  term  indicating  tho  Ilydrozoa  as  possessed  of 
external  generative  organs,  whilst  by  the  latter  term  the 
Anthozoa  are-  pointed  to  as  having  internal  generative 
organs.^  This  distinction  breaks  down  completely  in  tho 
case  of  Luceinaria,  and  even  in  that  of  the  so-called  phanero- 
carpous  and  some  other  medusae  which  discharge  their 
genital  products  by  the  mouth,  and  quite  rarely  by  rupture  of 
the  outer  body-waU,  >The  tendency  to  form  calcareous 
deposits  in  the  deep  layers  of  the  ectoderm,  or  mesoderm,- 
as  it  has  been  termed,  exhibited  almost  universally  by  the 
Anthozoa  (whence  the  name  CoraUigena  applied  to  thera), 
is  distinctive  of  them,  though  it  has  been  shown  first  by 
Louis  Agassiz,  and  more  fully  and  recently  by  Moseley,  to 
be  paralleled  among  Ilydrozoa,  by  the  external  calcareous 
deposits  of  the  abundant  and  widely  distributed  Jlillcpores 
and  Stylasterids.  A  minute  distinction  between  Ilydrozoa 
and  Anthozoa,  which  does  not,  however,  hold  good  uni- 
versally, is  found  in  the  form  of  the  barbed  threads  ejected 
by  the  neraatocysts.  Instead  of  the  complicated  forms 
present  in  tho  latter  group,  the  Ilydrozoa  are  usually  pro- 
vided witli  either  an  unbarbed  thread  or  one  in  which  the 
barbs  are  confined  to-  three  at  the  base  and  a  few  minute 
barblets  (fig.  5). 

FimdamerUal  Form)  of  the  Hydrozoa. — The  diblastula 
ierived  from  the  egg  of  a  hydrozoon,  when  provided  with 
%  mouth,  may  be  spoken  of  (as  are  the  equivalent  forms 
in  other  animals  groups)  as  a  person.  Either  this  person 
elongates  and  develops  tentacles  in  a  cu'clet  around  or  near 
the  mouth,  and  usually  becomes  fixed  by  the  aboral  pole  of 
the  sac-like  body,  or  the  sac  gradually  assumes  the  form 
of  a  clapper-bell  or  of  an  umbrella  with  greatly  thickened 
handle,  the  mouth  being  placed  at  the  free  end  o£  the  handle 
or  of  the  clapper,  and  the  animal  freely  swimming  by  the 
contractions  and.  expansions  of  the  dome  of  the  bell  (disc 
of  the  umbrella).  The  two  forms  of  persons  are  known, 
— the  former  as  the  "hydriform"  (2,  3  in  fig.  16),  the 
latter  as  tho  "medusiform"  (4,  5,  6  in  fig.  16). 

.The  HYDRIFORM  PERSONS  usually  occur  as  fixed  branching 
colonies  or  trees(figs.  36  and  37)pr'^duced  by  lateral  budding 
from  an  original  hydra-form  developed  from  a  diblastula; 

The  hydriform  person  in  its  most  fully  developed  state 
ia  seen  in  the  polonies  of  Tubularia.  In  such  a  colony  a 
number  of  hydriform  persons  are  united  likl  the  flowers  of 
a  plant  on  its  branches  (whence  AUman's  terms  hydranth, 
hydrophyton).  Each  hydriform  person  (fig.  35)  has  an 
elongated  body  wkh  oral  and  abural  pole.  The  mouth  is 
placed  centrally  at  the  oral  pole,  which  is  somewhat  enlarged 
and  conical  At  the  apex  of  the  cone,  immediately  aroond 
the  mouth,  is  a  circlet  of  small  tentacles ;  at  the  base  of 
the  cone  is  a  second  circlet  of  larger  tentacles ;  the  surface 
of  the  oral  cone  is  termed  the  hypostome.     In  other  genera 

'  The  j^nteroica  or  Jfttaioa  admit  of  divisioa  into  two  grades — (1) 
the  Caltntera,  including  spoqges,  polyps,  jelly-fish,  and  corals,  arid 
(2)  the  Calomata,  including  all  remaining  forms. 

•  8e«,  however,  note  In  ths  paragraph  headed  D^niiion  of  the 
Byiroioa,  p.  {&&. 


{e.g.,  Hydra,  fig.  42)  the  smaller  circle  of  tentacles  is 
wanting ;  in  others,  again,  the  tentacles  are  irregularly 
placed  and  not  concentrated  into  one  circlet  (fig.  38). 
We  regard  tho  former  as  the  typical  condition.  In  the 
hydriform  persons  of  tho  Scyphomedusce  (figs.  26  and  27) 
the  vertical  axis  is  much  shortened,  the  hypostome  is  flat, 
and  the  whole  body  cup-liko  or  hemisphericaL 

The  tentacles  of  the  hydriform  person  are  sometimes 
hollow  {Hydra,  Garveia  nutans,  Ilydrocorallinoe),  being 
mere  prolongations  of  tho  sac-like  body ;  but  usually, 
though  tho  endodermal  cell-layer  is  continued  into  them, 
they  are  solid  (2  in  fig.  16).  Very  generally  the  tentacles 
of  the  hydra-form  are  indefinite  in  number,  but  in  those 
belonging  to  the  group  of  Scyphomedasoe  a  primary  series 
indicating  four  radii  (perradial)  can  be  distinguished,  to 
which  are  added  four  interniediato  to  these, 'marking  four 
secondary  radii  (interradial),  whilst  eight  more  placed 
between  tho  eight  of  tho  perradial  and  interradial  series 
are  known  as  adradial  tentacles.  The  surface  of  the  hydra- 
form  may  bo  entirely  naked,  or  encased  in  a  horny  tube 
(perisarc)  formed  by  tho  ectoderm  :  this  may  be  confined 
to  tiie  aboral  portion  of  tho  hydranth  and  to  the  common 
stem  which  unites  the  persons  of  a  colony,  or  it  may  rise 
up  and  form  a  cup  (or  hydrotheca)  around  the  oral  region 
of  the  hydranth  (ligs.  32  and  33). 

The  bodies  of  all  hydriform  persons,  as  well  as  the  ten- 
tacles, are  excessively  contractile,  and  when  hydrothecse  are 
present  can  be  withdrawn,  into  them.      .^ 

The  ectoderm  or  outer  cell-layer  furnishes  the  protective 
and  contractile  tissues  of  the  hydra-form.  Very  usually 
it  ia  not  more  than  one  or 
two  cells  deep,  and  is  sepa- 
rated from  tho  endoderm  by 
a  structureless   lamella  of 

firm  consistence.    In  Ilndra  ^ ^ 

large  colls  of  the  ectoderm  F,o'g._Epidormc..m»scui.r«ii7of"ffW'«. 

(neurO-mUSCUlar  cells  of  m,  lnu«culor- fibre  proceMtl.  (AlUr 
Kleinenberg)     bound      the      K.cln^oberg,  from  CegcnUur, 

external  surface  (fig.  3)  and  give  off  horizontal  muscular 
processes  which  lie  side  by  side  on  the  structureless  lamella- 
forming  thus  a  deep  muscular  coat,  the  fibrous  elements  of 


Fio  i.-va-iV.n  of  the  b6dy-..ll  of  H,dra,  thowlnit  «  ode™  tellt  .h»Te. 
•eoLtcd  by  -.Urtuiole.B  fcmcll."  from  ll.rc.  S.gc  l.te  eri(J<>(Jerm  jcJ^ 
below  The  l.tt'r. re  vKpolated,  .nd  conltln  e.cb  a  nudeo.  ""l  KTer.)  i^\. 
cJln'lM  In  the  middle  ecloJcrra  cell  are  «eo  a  nudeui  .nd  three  nemato- 
rt.  .-lit.  iri^cfr  hairs  rrolccilng  beyond  the  cuticle.  A  large  nematocyit, 
'Jlfh  oJortei  S'  li  .e'en  m  Ihf  rlg'ht.h.nd  ectodermal  ceU.  (After  F.  E, 
SohuUe.) 

which  are  not  independent  cells.  In  larger  species  some  of 
the  fibres  may  become  separated  from  the  tegumentary  or 
superficial  cells,  and  acquire  the  character  of  independent 
nucleated  corpuscles  {Hydractinia,  Van  Beneden).  No 
nervous  elements  nor  sense-organs  occur  in  any  hydra-form 
(except  perhaps  the  Lucemarioe).  In  Jntennularia  some 
ectoderm  cells  are  amoebiform,  and  project  processes  which 
change   Dhape  (nematophors).     Tactile, hairs  (palpociU), 
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however,  occnr  on  tne  ectodermal  cells,  and  the  solid  ten- 
tacles are  essentially  tactile  organs.  'Placed  in  and  between 
the  large  cells  of  the  ecto- 
derm (l/ycfra,  Cordylophora, 
AUman,  Kleiiienberg,  F.  E. 
Scholze)  are  small  nucleated 
cells  which  become  con- 
verted into  vesicles  contain- 
ing a  three-barbed  (figs.  4 
and  6)  or  simple  filament 
(nematocysts).  These  are 
frequently  grouped  on  the 
surface  in  wart-like  pro- 
cesses or  "  batteries."  Ne- 
matocysts also  are  found  in 
the  endoderni;  but  it  is  prob- 
able that  their  presence 
there  is  due  to  their  having 
been  swallowed. 

The  endoderm  is  usually  _^ 

but  one  cell  deep,  and  lines  no.  5.— NemutocyBt  of  ni/ira,  showing 

the  entire  cavity  of  the  bodv       ceU-snbatanco  and  nucleus,  cyst,  tilg- 
.  •;  ,     ^       ger  hair,  and  everted  thread.    (Alter 

Starting  from  the  margin  of  f.  e.  schuize.) 
the  mouth.  In  the  region  of  the  body  proper,  and  in  hollow 
tentacles,  the  cells  are  ciliated  (fig.  4).  In  this  region  they  are 
concerned  in  the  secretion  of  digestive  fluids  and  in  absorp- 
tion, and  sometimes  contain  colouredgranules  (hepatic!).  All- 
man  found  in  Myriothela  (Phil.  Trans.,  1875)  that  the  endo- 
derm cells  project  processes 
like  the  pseudopodia  oi  Pro- 
tozoa, and  suggests  that  solid 
food  particles  are  incepted 
by  them.  T.  J.  Parker  has 
published  similar  observa- 
tion on  Bydra  (1880).    In  ^-  ,    ,.      ,  _    ,  , 

,1  Tj    A      .1        ./  Fio.  G.— Vacuolated  endoderm  cells  o/cartl- 

tlie  SOUa  tentacles  tne  en-     lagmous  consistence  from  the  ails  of  the 


tentacle  of  a  Medusa  (Cuninn).  (From 
Oegenbaur's  EUmenU  of  Compmaliva 
Anatomii.) 


doderraal  cells  are  greatly 
modified,  forming  a  kind 
of  skeletal  tissue,  each  cell  recalling  by  its  vacuolation 
and  firm  cell-wall  the  characters  of  vegetable  parenchyma 
(fig.  6).  In  the  stems  of  Siphonophora  endoderm  cells  give 
origin  to  muscular  processes  like  those  of  the  ectoderm 
(Claus).  This  latter  fact  has  a  morphological  significance 
which  cannot  be  too  gravely  estimated. 

Generative  products  are  not  developed  by  anyhydriform 
persons  (excepting  the  Lncernarice),  thesosual  process  being 
carried  on  by  a  distinct  set  of  buds  developed  on  the  sides 
of  hydriform  persons.  These  buds  either  become  meduai- 
form  persons,  or  are  degenerated  representatives  of  such 
persons  (sporosacs)  (figs.  17  and  18).  Even  the  fresh-water 
Hydra  (fig.  42)  does  not  appear  to  be  an  exception  to  this 
generalization.  The  single  egg-cell  of  Hydra  projects  at 
the  breeding  season  in  an  ectodermal  covering,  as  a  wart, 
from  the  lower  part  of  the  body.  A  conical  eminence  or 
two  nearer  the  mouth  contains  the  spermatozoa.  Each 
ovarium  and  each  spermarium  represents  an  aborted  gene- 
rative person.  According  to  Kleinenberg  the  egg-cell  and 
tlie  sperm-cells  are  both  derived  from  the  ectoderm.  The 
Lueernarice  develop  internal  generative  organs  (fig.  19) 
which  correspond  closely  with  those  of  the  meduaiform 
persons  of  the  group  Scyphomedusce  (see  below),  with  which 
they  are  classified.  Both  ova  and  testis  are  ondodermal  in 
origin  in  Lucemaria  and  in  the  medusiform  persons  of  the 
Seyphomedusce,  whilst  they  appear  to  be  ectodermal  in 
origin  in  the  complete  medusiform  persons  of  Uydro- 
mediism,  though  in  the  degenerate  medusiform  persons 
known  as  sporosacs  they  may  either  or  both  have  an 
endodermal  origin. 

Medusipoeu  peebons  usually  present  themselves  as 
isolated  free-swimming   individuals,   but  like  hydriform 


persons  they  have  the  power  of  producing  new  persons  by 
budding  (figs.  44,  45,  and  46),  which  may  become  detached 
or  may  remain  connected  with  the  primary  person  (fig.  67) 
to  form  a  freely  swimming  colony  (Siphonophora)  compar- 
able to  the  fixed  colonies  of  hydriform  persons.  Medusi- 
form persons  are  often  produced  as  the  immediate  result  of 
the  development  of  the  diblastnla  without  any  intermediate 
hydriform  phase  {Pelagia  among  Scyphomedusce,  Tracho- 
medusce,  Narcomeduscc,  and  probably  some  J  nMom^rfwacE  and 
Leptomeduaae),  but  quite  as  frequently  originate  as  lateral 
luda  upon  the  body-walls  of  hydriform  persons  (figs.  34, 
37,  and  43),  or  of  other  medusiform  persons  (see  below),  or 
as  metameric  fission-products  of  hydra-forms.  The  typical 
medusa-form  is  a  hemispherical  cup  (the  nectocalyx,  or 
umbrella,  or  disc),  from  the  centre  of  which  rises  up  a 
cylindrical  or  conical  process  (the  manuhrium,  erroneously 
polypite)  at  the  summit  of  which  is  the  mouth  (4,  5  in  fig. 
10).  Four  perradial  (see  above  for  use  of  this  term)  ten- 
tacle-like lobes  very  commonly  surround  the  mouth,  oi 
numerous  small  tentacles  (fig.  58),  whilst  the  margin  of 
the  disc  is  beset  with  tentacles  four  in  number,  or  a  mul- 
tiple of  four  (sometimes  six,  or  one  only,  or  indefinite). 
The aboral  pole  is  domelike,  and  is  never  attached  except 
in  those  forms  which  take  their  origin  as  buds  on  a  hydri- 
form colony  when  the  connexion  exists  at  this  point.  The 
tentacles  are,  as  in  the  hydriform  persons,  some  solid,  some 
hollow  ;  both  occur  in  the  same  individual. 


Fio.  7.— Portions  of  sections  through  the  disc  of  mednsff,— the  upper  one  oiLittia. 
the  lower  of  Aurelia.  et,  endodei-m  lamella,  or  vascular  lamella;  m,  muscular 
processes  of  the  ectoderm  colls  In  cross  section ;  d,  ectoderm ;  <n,  endoderm 
lining  the  enteric  cavity;  e,  vondei'lug  CBdodcrm  cells  of  the  gelatlnooa  sub- 
stance. (After  Hertwlg.) 

The  body  is  not  so  completely  hollowed  out  as  in  the 
hydriform  persons.  The  mouth  leads  into  a  straight  tube 
(the  stomach)  which  occupies  the  axis  of  the  manubrium, 
and  expands  at  its  insertion  into  the  disc.  The  disc,  even 
when  thick  and  fleshy,  is  not  fully  excavated  by  the  enteric 
cavity.  In  young  forms  the  cavity  does  occupy  it  right  up 
to  the  margin,  but  gradually  the  lumen  disappears  (fig.  29), 
leaving  a  series  of  canals  and  a  continuous  plate  of  endo- 
derm (fig.  7)  formed  by  the  coalesced  walls  of  the  space  (the 
endoderm-lamella  of  the  Hertwigs,  see  Organismvs  dcr 
Medusen,  1878;  the  vascular-lamella  of  Claus,  "Polypen 
wud  Quallen  der  Adria,"  Wiener  Denkseh.,  1878).  The 
peripheral  portion  of  the  lumen  of  the  original  enteric  cavity 
forms  the  ring'-canal, 'which  runs  all  round  the  margin  of 
the  disc,  and  is  continued  into  the  hollow  tentacles.  The 
lumen  is  further  retained  at  intervals  in  the  form  of  radiat- 
ing canals  connecting  the  axial  enteric  cavity  with  the  ring- 
canaL  These  may  be  perradial,  interradial,  and  adradial 
(see  above  as  to  tentacles  of  hydra-form),  and  may  branch 
dichotomously  in  the  disc  or  form  networks. 

The  medusae  are  thicker  and  more  fleshy  to  the  touch 
than  are  the  hydra-forms,  and  are  at  the  same  time  trans- 
[■.nrent.  This  is  entirely  due  to  the  enormous  development 
of  a  structureless  substance  between  ectoderm  and  endoderm, 
corresponding  to  the  "  Stutz-lamella"  or  structureless  lamella 
of  tho  hydra-forms.  (See  figs.  49  and  51,_re£re«enting 
sections  of  Carmarina  and  ot  Cmiina,) 
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The  remarkable  development  of  this  substance  in  a  hyaline  con- 
JiUon  has  led  to  the  description  of  canals  and  spaces  where  none 
exist — the  supposed  spaces  being  really  occupica  by  this  hyaline 
■abstance.  t.  E.  Schulze's  slalemcnts  as  to  extra-enteric  spaces  in 
Sarsiatre  thus  explained — and  more  decidedly  the  supposed  circular 
and  longitudinal  canals  attributed  by  soma  authors  to  the  scyphi- 
•toma  phase  of  Disem"cdu3ce,  In  the  same  manner  (according  to 
Clans)  Allman'a  oosomtions  on  SUphanosnjphua  are  reconciled 
with  those  of  F.  E.  Scliulza  on  Spongicola—<:U,KT\y  the  same  form. 
SUphanosc'jjihus  is  devoid  of  cither  circular  or  longitudinal  canals, 
and  thou"h  it  has  four  remarkable  ridges  on  the  enteric  wall  like 
those  of  the  scyphistoma  of  Scyphmneduscc  (see  fig.  26)  stands  in  all 
probability  very  close  indeed  to  the  Tubularian  genus,  Perigonimus. 

In  a  large  number  of  medusa-forms  the  hyaline  gelatinous 
substance  is  structureless,  but  in  many  of  the  larger  Scy- 
pkomfduxe  it  is  occupied  by  in-wandoringamoeboid  cells  de- 
rired  from  the  endoderm  and  by  fibrous  trabeculaa  (fig.  8). 


flio.  8. — Gelatlnoos  substance  of  the  dJsc  of  Auretia^  shelving— a,  flbroas  tra- 
becaln,  and  b,  wacdcriog  endoderm  cells,  vlch  amoeboid  movements.  (From 
Oeguitt&ur.) 

The  wandering  endodermal  cells  are  nutrient  in  function, 
«nd  represent  so  far  isolated  elements  of  the  enteric  canal 
System. 

The  medusiform  person  is  fundamentally  adapted  to 
Bwimming  movements.  The  muscular  fibres  are  mostly 
toansversely  striated,  and  are  as  a  rule  outgrowths  of  super- 
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Pio.  9^Uiiscular  cells  of  medusa  (LUria).  Tho  uppermost  la  a  purely  mnscojar 
cell  from  the  sub-umbrclla;  the  two  lower  are  t-pldermo-muscular  cells  from 
the  tuLio  of  A  tcntacio;  tho  upstanding  nucleated  portion  forma  part  of  the 
epidermal  mosaic  on  tho  free  aurfaco  of  the  l>ody,    (\f  tcr  llertwlg.) 

£cial  ectoderm  cells  as  in  Hydra  (fig.  9),  (though  in  some 
cases  distinct  cells) ;  they  are  confined  to  a  sheet  spread  on 
tlie  oral  face  only  of  the  disc  or  swimfning-bell  (sometimes 
callsd  sub-ambrella),  to  the  extensile  manubrium  and 
tentacles,  and  to  an  inwardly  directed  flap  of  the  margin  of 
the  disc  known  as  the  velum  (Te  in  4  of  fig.  16),  which  is 
present  in  those  medusie  that  are  not  flattened  but  conical 
(bell-like).  The  muscular  fibres  on  the  oral  face  of  the  disc 
and  on  tho  velum  h&ve  a  circular  direction,  interrupted 
in  some  cases  by  radial  tracts.  The  direction  of  the  swim- 
ming movement^  is  obvious  from  this  arrangement. 

l^e  velum  is  not  a  constant  element  in  the  medusa's 
disc ;  it  serves  to  contract  the  space  by  which  water  is 
expelled  from  beneath  the  Lell  in  the  act  of  swimming. 


All  fully-developed  ITi/dromeJtuce  possess  ilio  velum,  but 
only  a  few  of  tho  Sct/p/tomedusce  {Charylxiaa).  In  the 
former  the  endoderm  plate  (va.scular  lamella)  is  not  con- 
tinued into  it;  in  the  latter  vessels  of  tho  enteric  system  aro 
present  in  it  (fig.  21),  and,  being  probably  morphologically 
distinct,  it  has  been  here  termed  the  "pseudo-velum." 

Unlike  the  hydra-forms,  the  medusa-forms  of  Uydrozoa 
possess  in  addition  to  the  tentacles  highly-developed  sense- 
organs  and  gangliouic  nerve-centres  and  nerves.  The  sense- 
organs  appear  to  be  either  eye-spots,  or  else  otocysts,  or 
to  combine  tho  functions  of  both.  In  addition  to  these 
are  olfactory  tracts  or  pits  connected  with  the  preceding. 
The  sense  organs  are  placed  along  the  margin  of  the  disc 
(hence  called  marginal  bodies),  and  are  of  three  kinds: — 
(1)  ocelli— rounded  pigment  spots,  rarely  provided  with  a 


Fig.  10. 

Fig. 10. — Ott\\\i&et imoiyan  itUzta KotUiktri).  oc, pigmented  ectodermal  cellsi 
/,  lens.    (After  Henwig,) 

Fio.  11. — Otocynt  (formed  entirely  by  cctodenn)  of  Phtalidtum^  one  of  the 
vesiculate  medussi.  d*.  supcrliclal  layer  of  ectoderm;  <p,  deep  layer  of  ecto- 
derm; h,  andltory  ceila  ^f  ectoderm;  hh,  aQdltor>'  hairs;  itp,  nerve  bodyt 
nri,  upper  nervo-iiog;  ^,  eododorm  cells  of  the  circular  canal.  'Hie  otollib 
cavity  Is  seen  above  A. 

lens  {Li:zia)  (fig.  1 0),  always  placed  at  the  base  of  a  tentacle 
or  in  the  radius  of  one  on  the  oral  surface  {Lu:ia),  entirely 
ectodermal  in  origin  ;  (2)  vesiculi  or  otocysts — formed  (as 
discovered  by  the  Hertwigs,  1878)  by  an  invagination  of  tho 
ectoderm  (fig.  11)  containing  concretions  and  hair  cells; 
either  open  or  ehtirely  closed,  generally  numerous,  and 
placed  between  tentacles,  sometimes  at  the  bases  of  tentacles 
(Obelia)  •  (3)  teutaculocysts — which  are  reduced  and  modi- 
fied tentacles:  into  them  alone  of  tiie  three  kinds  of  mar- 


Fio.  12. — simple  Icntaculocyst  of  one  of  the  Tractnmr^mct  (RliopaloRtma 
tttaium).  The  process  cirrylng  the  otolith  or  concretion  A*,  formed  by 
endoderm  cells,  ta  enclosed  by  an  upgrowth  forming  tiie  "veaide,"  which  la 
not  yet  quite  closed  In  at  the  lop.    (After  Herlwlg  ) 

ginal  bodies  do  the  endoderm  and,  in  the  more  complex, 
the  enteric  canal  system  enter  (figs:  12,  13,  and  30).  The 
endodermal  sac  forms  the  axis  of  the  tenfaculocyst,  its  cells 
secrete  crystalline  concretions, and  it  functions  as  an  otocyst ; 
pigment  spots,  which  may  have  cornea,  lens,  and  retln.i 
well  developed,  are  formed  sometimes  to  the  number  ol 
six  (Charybdcta)  on  the  ectoderm  of  the  tenfaculocyst  (fig. 
13).  The  olfactory  sense-epithelium  (fig.  14)  is  either  dis- 
tributed in  a  continnous  band  on  the  margin  of  the  disc 
{Hydromedutw,  discovered  here  by  tho  Hertwigs),  ot  it  ia 
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confined  to  deep  pits  (fovese  nervosce)  from  each  of  which 
a  tentaculocyst  arises  (discovered  in  the  Scyphomedusce  in- 
dependently by  Schafer  and  Claus).  With  some  exceptions, 
medusae  provided  with  ocelli  are  destitute  of  vesiculi,  which 
alone  occur  in  the  vesiculate  Lep'omedusce.    ,Tentaculocysts 


Fig.  13.  Fig.  14. 

Fio.  13. — Tcntaculocyats  of  mcdus.T  {A,  of  Pe1agia\^ B,  i>i  Charyhdaa)^ 
a,  the  free  tentacle  hanging  In  the  notch  of  the  disc;  &,  stalk;  r,  enteric 
canal  contlnned  Into  It;  d,  enlarged  portion  of  the  canal;  e,  concretions 
on  eodoUertnnl  cells;  /.pigmented  ectoderm;  f7.  lens.    (From  Gegenbaur.) 

Fio.  14.— Cells  from  the  olfactoiy  pits  (foveie  ncrvo.sffi)of  Aurelia.  (After  Schafer.) 

characterize  to  the  exclusion  of  the  ocelli  and  vesiculi  the 
Trachomediisce  and  Narcomedits<E  among  Hydromedusce  and 
all  the  Scypkomedusce,  except  Zucernaria,  where  they  are 
replaced  by  ''  coUeto-cystophors." 

The -nervous  system  has  only  recently  been "  correctly 
recognized  in  medusas,  though  seen  by  .Agassiz  as  long  ago 
as  1849,  and  described  both  by  Fritz  Miiller  and  Haeckol 
in  certain  forms  (Geryonidw)  more  recently  (I860}.  It 
differs  remarkably  in  the  two  great  groups  into  which  the 
Hydroioa  are  divisible.  In  the  Scyphomedxisx  there  is 
no  continuous  nerve-centre,  but  around  and  about  each 
tentaculocyst  nerve-fibres  and  cells  are  grouped  in  such  a 
,way  as  to  divide  the  disc  into  zones  of  nerve  supply  corre- 
Bponding  to  the  number  of  tentaculocysts  (usually  eight). 


Fig.  15.— Scattered  nerre  ganglion  cells,  c,  from  the  sub-umbreUft  of  Aurelia 
aurita.    (After  Sdiiifer.) 

Both  the"  Hertwigs  {Nerven-System  der  2fedusen,  1878)  and 
Eimer  {Die  Medtisen,  1879)  entirely  missed  in  their  re- 
searches the  large  nerve-fibres  and  prominent  ganglion  cells 
(fig.  15)  which  were  discovered  by  Professor  Schafer  of 
University  College,  London  {Phil.  Trans.,  1879),  in  the 
Scyphomedusce.  The  writer  can  confirm  Schafer'a  observa- 
tion of  the  existence  of  such  fibres  and  ganglion  cells  in 
the  region  of  the  circular  muscular  zone  on  the  oral  face 
of  the  disc  of  Aicrelia,  immediately  beneath  the  flattened 
epithelium  of  the  ectoderm.  Professor  Claus  of  Vienna 
has  independently  described  ("  Polypen  und  Quallen  der 
Adria,"  1878)  similar  nerve-cells  and  fibres  in  Chry- 
saora  atfd  Charyhdaia  Professor  Schafer  failed  to  ascer- 
tain satisfactorily  the  origin  and  termination  of  the  fibres, 
which  appear,  however,   to  originate  in  superficial  ecto- 


dermal cells  ("sense-opithelium")  in  the  neighbourhcod 
of  the  tentaculocysts  and  in  the  cells  of  those  organs,' 
and  to  teriiinate  without  any  plexiform  connexion  with 
one  another  in  the  muscular  fibres.  Eimer  has  described 
very  abundant  and  excessively  fine  fibres,  often  moniliform, 
which  extend  from  epithelial  cells  in  the  neighbourhood  of 
tentaculocysts  and  form  a  network  traversing  the  gelatinous 
substance  of  the  disc  in  every  direction.  This  observation, 
though  supported  by  the  fact  that  such  fibres  ars  indi- 
cated by  the  extended  experimental  investigation  of  Eimer 
and  of  Romanes  (Eimer,  Die  Medvsen ;  Romanes,  PIiU. 
Tram.,  1876,  et  seq.),  is  not  confirmed  by  other  observers, 
and  the  fibres  described  are  regarded  as  skeletal  tissue.  If 
Elmer's  fibres  do  not  exist,  the  muscular  tissue  of  the 
medusse  must  be  regarded  as  acting  to  a  large  extent  inde- 
pendently of  nerve-control ;  and  this  is  borne  out  by  Claus'a 
observation  of  the  absence  of  sense-organs  and  nerve-fibres 
from  the  swimming-bells  of  the  Siphoiwphora  (compound 
medusas).  In  the  Hydromedusce  the  nerve  ganglion  cells 
are  grouped  in  a  continuous  ring  around  the  margin  of  the 
disc,  separated  horizontally  into  an  inferior  and  superior 
portion  by  the  insertion  of  the  velum.  The  difference  in 
the  form  of  the  nervous  system  has  led  Eimer  to  propose 
the  names  Cycloneura  for  the  Hydromedusce  and  Toponerara 
for  the  Scyphomedusce.  Amongst  the  latter,  however, 
Charj/hdoea,  having  a  continuous  velum  like  Hydromiduzue, 
has  also  a  continuous  nerve-ring. 

Comparison  and  Relations  of  Hydriform  and  Medxisifomi 
Fp-soHS. — A  simple  shortening  of  the  vertical  axis,  an(J  a 
widening  of  the  hypostome,  with  obliteration  of  the  lumen 
(but  not  of  the  cells)  of  the  endoderm  over  a  considerable 
region  of  the  disc  thus  produced,  suffice  to  convert  the  hydra- 
form  into  the  medusa-form.  ^  This  change  of  proportion 
made  (fig.  16),  the  sense-organs  of  the  medusiform  person 
have  to  be  added,  and  the  change  is  complete.  Thus  it  be- 
comes clear  that  we  have  to  deal  with  one  fundamental  form, 
appearing  in  a  lower,  fixed,  nutritive  phase  and  a  higher, 
locomotor,  generative  phase  in  the  two  cases  respectively. 

The  phylogeny  of  the  Hydroioa  and  the  historical  relation- 
ship of  the  two  phases  (hydriform  and  medusiform)  appears 
to  be  as  follows. 

A  two-cell-layered  sac-like  form,  with  mouth  and  with  or 
without  tentacles,  was  the  common  ancestor  of  Hydroioa, 
Anihozoa,  and  Sponges.  The  particular  form  which  the 
proximate  ancestor  of  the  Hydroioa  took  (1  in  fig.  16)  is 
most  nearly  exhibited  at  the  present  day  in  Zucernaria 
and  in  the  scyphistoma  larva  (hydra-tuba)  of  Discomedusce. 
It  was  a  hemispherical  cup-like  polyp  with  tentacles  in 
multiples  of  four,  with  four  lobes  to  the  wide  enteric 
chamber.  This  polyp,  after  passing  a  portion  of  its  life  fixed 
by  the  aboral  pole,  loosened  itself  and  swam  freely  by  the 
contractions  of  the  circular  muscular  fibres  of  its  hypostome 
(sub-umbrella),  and  developed  its  ovaria  and  spermaria  on 
the  inner  walls  of  the  enteric  chamber.  This  ancestor 
possessed,  like  its  descendants,  a  very  marked  power  of 
multiplication,  either  by  buds  or  by  detached  fragments  of 
its  body.  Accordingly  it  acquired  definitely  the  character 
of  multiplying  by  bud-formation  during  the  earlier  period 
of  its  life ;  each  of  the  buds  so  formed  completed  in  the 
course  of  time  its  growth  into  a  free  swimming  person. 
We  must  suppose  that  the  peculiarities  of  the  two  phases 
of  development  became  more  and  more  distinctly  developed, 
the  earlier  budding  phase  exhibiting  a  more  elongated  form 
and  simple  enteric  cavity  (hydra-form),  which  subsequently 


'  This  relationship,  demonstrated  by  the  Hertwigs'  discovery  o(  the 
endoderm  layer  of  the  medusa's  disc,  differs  from  that  supposed  to 
obtain  by  Profes.sor  Alltnan.  He  supposed  the  medusa  s  disc  to 
represent  the  coalesced  tentacles  of  a  hydra-form,  and  cited  the  webbed 
tentacles  of  Laomcdea  flexuosa  in  support  of  the  identification,  whick 
had  at  the  time  very  much  to  commend  it. 
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becamo  clmngcd  ia  tUo  course  of  the  ontogeny  (develop- 
ment of  the  individual)  into  the  umbrella  or  disc-like 
form,  with  coalesced  enteric  walls  and  radial  and  circular 
surviving  spaces  (medusa-form).  And  now  the  ancestry 
took  two  distinct  lines,  which  have  given  rise  respectively 
to  the  two  great  groups  into  which  the  Ilydrozoa  are  divi- 
fifble — the  Sct/pltomedusce  and  the  IIijdrom.edus<x.  In  the 
one  aet  the  hydriform  persons  of  a  colony,  instead  of  each 
becoming  metamorphosed  into  a  medusiform  person,  pro- 
ceeded each  to  break  up  into  a  series  of  transverse  divisions  ; 
each  division  became  a  medusiform  person,  and  was 
liberated  in  its  turn  as  a  free  swimming  organism  (6gs. 
26  and  27).  We  must  suppose  that  this  process  began 
historically  by  the  outgrowth  of  new  tentacles  around  the 
poijat  wUere  the  disc  of  a  person  fully  transformed  from  the 

Te 


Tio.  16. — DUgniina  to  exhibit  the  plan  of  structme  of  hyilriform  and  meduslfni-m 
penona  (ull  except  5  arc  vertical  sections).  A,  base  of  lontaclcs,  ma) gin  of  the 
dire;  d,  oral  maigln;  Ma,  manubrium;  TV,  tentacle;  CV,  circular  veaaci ; 
^£mL,  endiidcrm  lamella;  ot,  otocyst;  oc,  ocellus  of/,  olfacloi'y  pit;  ff,  hood  of 
lantaculncyat;  my,  genitalia  developing  in  munubi-lum;  t/{7.  genitalia  dcrelop- 
InK  In  the  disc  (wall  of  a  radiutini;  canni);  <?/*,  sub-genllal  pits  of  tiie  autn 
'nmbrelia;  OF,  Raatrdl  fliaments;  ('«,  velum.  1,  Form  InteiTnedlate  between 
medusa-form  and  hydra-form.  2,  Hydra-form  with  wide  disc,  manubrium, 
and  solid  tentacles  <  Tufru/arian).  y.  Hydra-form  with  nan-ower  disc,  and 
hollow  tentacles  {Hydra).  4,  Mcdusa-form  with  endoderm  lamella  on  Iho 
left,  the  aection  paaslng  throoKh  a  rtidlatinff  canal  on  the  right;  a  velum,  two 
pnaalble  pnslllona  of  the  Kenltalio,  and  two  kinds  of  sense-organs  are  shown 
\ilydfoinedusir),  0,  A  similar  medusa-form  seen  from  the  suiface.  6,  Section 
iiT  Aurelia  aurila,  to  show  especially  the  naturo  of  the  aub-genital  pItA,  O/*, 
onlside  the  genital  frills,  and  tlio  position  of  the  gastial  AlameDts  OF^  ai  wcU 
aa  the  flattened  form  of  the  disc. 

hydriform  to  the  medusiform  phase  was  loosened  in  its 
attachment  and  about  to  separate  from  the  colony.  The 
"fastening  of  events,"  a  B'ell-known  feature  of  organic 
growth-sequences,  would  complete  the  development  of  the 
newly  sprouting  person  before  the  loosened  medusa  had 
got  well  away,  and  so  on  with  a  third,  fourth,  and  even 
with  twenty  such  successive  buds.  The  separation  of  the 
adnit  form  from  its  fixed  larva  by  fission  has  been  justly 
compared  by  Louis  Agassiz  to  the  separation  of  the 
Comatula  from  its  pentacrinoid  larval  stalk.  If  the  stalk 
coald  only  produce  new  Comatula',  the  analogy  would  be 
complete.  Lucernaria  is  in  the  same  way  comparable  with 
the  stalked  crinoids,  being  an  adult  form  which  retains  the 
characters  exhibited  by  the  immature  phases  of  its  congeners. 
The  Sryphomedusce  do  not,  however,  all  exhibit  a 
bydriform   phase,   and  a  production   of   medusie    by   the 


"  strobilation "  or  "  metamcrizing "  of  a  scypbistoma. 
Some  of  them  {Pelagia)  "hasten  events"  so  far  that  the 
diblastula  never  fixes  itself,  but  becomes  at  once  a  single 
medusa,  the  hydriform  phase  of  the  ontogeny  being  alto- 
gether omitted.  Certain  peculiarities  of  the  medusa's  struc- 
ture, above  all  the  possession  of  gastral  filaments  (solid 
filaments  like  tentacles  projecting  in  four  interradial  groups 
near  the  genitalia  into  the  enteric  cavity),  serve  to  unite 
Pelaijia,  which  has  no  larval  stage,  and  Lucemari'i  (which 
is  always  of  intermediate  character  between  hydra-form 
and  medusa-form)  with  the  numerous  species  which  develop 
by  the  strobilation  of  hydriform  larvae. 

The  second  line  of  descent  which  has  given  rise  to  those 
Ilydrozoa  known  as  Ilydromednsa;  not  only  acquired  at 
the  start  a  ditferent  mode  of  producing  medusiform  persons, 
but  the  medusifprm  persons  acquired  characters  differing 
from  those  of  the  Sci/jJiomediisce  in  important  (but  not 
fundamental)  features.  The  larval  stage  in  this  scries 
developed  the  property  of  budding  to  a  very  great  degree, 
so  as  often  to  form  fixed  tree-like  colonics  of  considerable 
ni.^e.  Then  the  transformation  of  the  identical  colony- 
furming  persons  into  free-swimming  persons  was  finally  and 
definitively  abandoned,  and  only  a  late-appearing  set  of  buds 
proceeded  to  complete  the  typical  changes  and  to  become 
medusa;.  The  earlier-produced  buds  were  thus  arrested 
in  development,  and  became  specially  modified  for  the 
purposes  of  a  fixed  life  as  members  of  a  colony.  Thus 
they  acquired  the  elongate  form  and  the  sporadic  position 
of  the  tentacles  which  we  see  in  some  hydriform  persons  of 
the  J/ydromediisa:  group  (figs.  38  and  40),  and  were  adapted 
to  nutrition  solely  (hence  the  terra  tro[iliosome  applied  by 
Allraan  to  such  colonies).  The  characters  of  the  mature 
generative  person,  with  its  power  of  detachment  and  free 
locomotion,  being  confined  to  the  later  buds  borne  on  the 
sides  of  the  hydriform  persons  or  on  special  portions  of  the 
colony,  we  find  that  the  former  becamo  more  and  more 
specialized  as  sexual  medusiform  persons  in  proportion  as 
the  latter  became  specialized  as  asexual  hydriform  persons, 
and  thus  it  is  that  we  have  the  remarkable  phenomenon  of 
hydriform  colonies,  developed  from  the  eggs  of  raedusx, 
producing  as  it  were  crops  of  medusae  (figs.  34  and  37) 
which  detach  themselves  and  swim  away  to  deposit  their 
eggs  (alternation  of  generations).  The  Ilydromedusae  never 
produce  medusae  by  strobilation  or  transverse  division  of  a 
hydriform  person,  although  in  rare  cases  the  cicatrix  left 
by  a  detached  medusa-bud  has  been  observed  to  sprout 
and  produce  a  hydriform  person.  Neither  medusiform 
nor  hydriform  persons  of  the  Hydromedusce  series  ever 
have  gastral  filaments  (unless  they  are  represented  by  the 
"villi"  of  the  Siphonophora  described  by  Huxley,  Oceanic 
Hydrozoa),  whilst  the  medusa-forms  always  possess  a  velum 
and  a  comparatively  simple  set  (four,  six,  or  eight)  of  radi- 
ating canals  in  the  disc,  the  remains  of  the  enteric  lumen. 

The  complete  differentiation  of  hydriform  and  medusi- 
form persons  existing  on  one  and  the  same  colony  having 
been  attained  in  the  Uydromedxtsof,  further  changes  of  a 
most  remarkable  character  were  brought  about  in  some  of 
the  descendants  of  these  forms.  The  condition  which  we 
have  so  far  noted  is  perpetuated  at  the  present  day  in 
Bougainvillia  {Eudendrium),  Camoauularia,  and  a  vast 
number  of  the  so-called  hydroid  polyps;  others  have 
undergone  further  adaptational  change.i.  We  have  to 
notice  at  least  four  important  additional  modifications 
independent  of  one  another. 

(1.)  The  hydriform  stage  was  suppressed  altogether, 
and,  as  in  some  Scyphomedusce,  so  here  too  the  diblastula 
developed  directly  into  a  medusa  (Trachomedusce,  Narco- 
meduste,  and  probably  some  Leptomedusae  like  Thaumantiat 
and  jEquorea,  ond  some  Antkomcdutce  like  Oceania  and 
Turritopsii). 
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(2.)  The  jneJusiform  persons  being  early  produced  did  not 
separate  tliemselves  from  the  colony,  but  the  whole  colony 
became  free  (if  it  ever  were  fixed),  the  mcdusiform  persons 
carrying  the  hydriform  persons  away  with  them.  Thus  the 
highly  differentiated  swimming  and  floatinz  colonies  of  the 
Si)iho)iopliora  originated. 

(3.)  Tlio  medusiform  persons'  ceased  to  detach  themselves 
from  the  iixod  hydriform  persons  or  colonies,  and  develo[)ed 
the  ova  aud  sperm  within  themselves,  whilst  still  small  in 
size  and  attached  to  the  hydriform  stock.  Having  once 
abandoned  the  detached,  freo-swioiming  life,  the  medusae 
underwent  in  different  genera  a  varying  amount  of  degene- 
ration and  atrophy,  of  which  we   have  in  existence  all 


no.  17.— Diagrams  lllaarratlng  Iho  RvaJual  dcfrcncratlon  of  tho  mcdnsa  bnd 
Into  tho  fomi  of  a  snoroBQc.  Tho  black  represents  the  enteric  cavity  and  Ita  cun- 
tlnujtlona;  the  llghtor  ehajlnff  represents  tho  Renltal  pi-txlucls  (ova  or  sperm). 
A.  meduslfonn  person  srlll  altachcd  by  a  stalk  at  the  aboraj  iiclo  to  a  colony 
<plianorocotlonlc  gonophor  of  Allman):  B,  modlflea  mcUuslfortn  person,  with 
margin  of  tho  disc  (ambrclla)  united  above  and  Imperforate  (mout liless)  manu- 
brium (adclccodonlc  gonophor  of  Allman);  C,  sporosac,  »Uli  Incomplcto 
extension  of  tho  enteric  cavity  Into  tho  umbrella,— rudimentary  Invagination 
above  to  form  tho  sub-timbrclla  cavity;  I>,  sporoaac  with  manubrlal  portion 
only  of  tho  enteric  cavity;  E,  eporoaac  without  any  traco  of  manubrium. 

possible  degrees,  leading  from  tho  fixed  "  phanerocodonic 
gonophors "  (Allman,  bell-like  genital  buds)  of  many 
Siphonophora  through  the  "  adelocodonic  gonophors " 
(genital  bui;ls  with  tho  bell  no  longer  open  but  closed  by  the 
union  of  the  margins  of  the  disc)  of  Cordi/lopliora  to  the 
eporosacs  of  lli/dractinia,  and  e?en  to  the  simple  genital 
warts  of  the  little  degenerate  Ilydra  viriJis  of  fresh  waters 
(see  fig.  17,  and  explanation).    By  this  process  a  large  num- 
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Fio.  18.— Two  female  sporosacs  (degenerate  mednsip)  of  Uydractlnta  ecfitnata, 
(From  Gcgonbaur,  after  Van  I'.cneden.)  a,  ccttidemi ;  ft,  cndodeiin;  e.  cgc- 
cells;  ff,  enteric  cavltj.  In  A  an  invagination  of  tho  ectoderm,  which  la 
more  complete  In  B,  represents  the  rudiment  of  tho  sub-umbrella  space. 

ber  of  Ilt/dromeduscB  (figs.  35,  38,  39,  40,  and  42)  have  lost 
all  evidence  of  the  real  characters  of  their  medusa-forms,  just 
as  others  have  suppressed  the  evidence  of  their  hydra-forms 
by  direct  development  from  the  egg  ;  and  inasmuch  as  both 
these  processes  take  place  in  genera  having  the  closest  affinity 
with  genera  in  which  both  hydra-form  and  medusa-form  are 
fully  preserved,  it  is  not  possible  to  erect  groups  similar  to 
the  Haplomorpha  of  Carus  or  the  Monopsea  of  Allman  for 
their  reception.  The  difficulty  of  classification  is,  however, 
rendered  very  great,  for  a  double  system  becomes  necessary, 
which  shall  deal  with  the  characters  of  hydriform  and 
medusiform  persons  in  parallel  equivalent  series.  The 
difficulty  is  considerably  enhanced  when  we  find  that  iden- 
tical medusa-forms  may  spring  from  unlike  hydra-forms, 
and,  conversely,  that  closely  allied  hydra-forms  may  give 
rise  to  very  different  medusarforma.  The  character  first 
noticed  by  Rapp  as  distinguishing  the  hydroid  polyps  from 
the  coral-polyps,  namely,  that  of  developing  their  genitalia 
as  external  bodies  (Uxoarii)  instead  of  internally  (.ffratfoam), 


is  seen  by  the  considerations  j  'ist  adduced  to  be  faltacioua 
The  JIi/dromediistT,  it  is  true,  often  (not  always)  develop 
their  generative  products  from  the  ectoderm,  and  the  geni- 
talia frequently  project  as  ridges  and  discharge  themselves 
directly  to  tho  exterior  in  this  division.  The  J/ydromediuw 
contrast  in  this  respect  with  the  Scyphoniedusce  and  An- 
t}w;oa,  which  develop  their  genitalia  from  the  endoderm, 
and  are  (to  use  llapp's  terms)  Eiidoarii  whilst  the  former 
are  Exoarii.  But  the  boclies  mistaken  for  external  generative 
organs  by  Rapp  and  other  early  obsei-vers  in  many  hydroids, 
and  in  llijdra  itself,  are  aborted  degenerate  medusse. 

(4.)  A  further  set  of  changes,  which  have  affected  the 
original  hydriform  colonics  and  their  medusa-buds  so  as  to 
produce  now  complications  of  structure  among  the  Uydro- 
medusce,  are  summed  up  under  the  head  of  "  polymorphism." 
The  differentiation  of  hydriform  and  medusiform  persons  is 
a  case  of  dimorphism;  a  further  distribution  of  functions, 
with  corresponding  modification  of  form,  gives  us  "polymor- 
phism." Polymorphism  is  unknown  in  the  Scypliomedwsa, 
and  it  is  chiefly  confined  to  two  groups  of  Uydromedusce  (the 
Ilydi-ocorallince  and  the  Siphonophora),  In  the  hydriform 
colonies  of  Ilydractiiiia  (one  of  the  GymnoUastea-A  nt/tome- 
dusrp)  the  outer  hydriform  persons  of  tho  colony  (fig.  39) 
differ  in  form  from  tho  rest,  and  have  wart-like  tentacles.  In 
the  same  genus,  and  also  in  many  Calypiohlastea,  the  hydri- 
form persons  which  are  destined  especially  to  give  origin 
to  medusa-buda  are  devoid  of  tentacles  and  mouth,  and 
are  known  as  blastostyles  (Allman),  (fig.  43).  In  Ilydro- 
corcdlinw  (fig.  C3)  elongated  hydriform  persons  (dacty- 
lozooids)  with  no  mouth  aud  sporadic  tentacles  are  set  in 
scries  around  a  central  short  mouth-bearing  person  (gastro- 
znoids)  forming  the  "  cyclo-systems  "  of  Mr  Moseley  (figs. 
52  and  55).  In  tho  Siphonophora,  in  addition  to  nutritive 
(hydriform)  persons  and  generative  (medusiform)  persons, 
there  may  bo  rows  of  swimming-bells  (medusa;  devoid  of 
mouth  and-of  genitalia),  covering-pieces  (flattened  medusse), 
aud  tentacle -bearers  (hydriform  persons  with  ono  long  highly- 
developed  tentacle),  (ace  figs.  50  and  57). 

Hy/mthesis  of  the  Individ  nation  of  Orijans. — Tho  building 
up  of  complex  individualities,  such  as  a  Iiydrozoon  colony, 
a  flowering  plant,  or  a  segmented  worm  or  arthropod — in 
any  ono  of  which  a  number  of  common  units  are  repeated 
but  with  varied  form  and  function  in  each  part  of  tho  com- 
pound body — -is  generally  admitted  to  be  explicable  in  two 
ways,  and  which  of  tho  two  explanations  may  be  adopted 
in  any  ono  coso  must  depend  on  tho  ultimate  inference 
from  a  wide  series  of  observations.  The  first  hypothesis, 
which  undoubtedly  applies  to  tho  ordinary  hydriform 
colonies  of  Uydrozoa,  to  the  segments  of  Txnia,  and  to 
plants  formed  by  the  repetition  of  phyllomes,  is  that  an 
original  unit  like  those  which  constitute  the  composite 
organism  has  freely  budded,  and.  repeated  its  own  structure 
in  the  well-marked  units  which  remain  conjoined  to  form  an 
aborescent  or  linear  aggregate.  This  is  "  eumerogenesis," 
and  such  aggregates  may  be  termed  eumeristia  By  a 
division  of  labour  and  consequent  modification  of  form 
among  the  units  of  a  eumeristic  aggregate,  such  an  aggregate 
may  (in  tho  course  of  phylogeny)  acquire  varied  shape  and 
definite  grouping  of  its  constituent  units,  and  a  high  speci- 
alization as  an  individual.  The  high  degree  of  individual 
tion  which  may  bo  thus  attained  is  due  to  the  mora  ot 
less  complete  synthesis  of  a  eumeristic  colony.  The  more 
highly  individnated  Chaetopods  and  Arthropods  are  syn- 
thesized linear  colonies.  The  cyclo-systems  of  the  Jlydro- 
corallince  are  undoubted  examples  of  synthesized  colonies. 
The  second  hypothesis  is  one  which  is  applicable  to  cases 
which,  in  the  absence  of  special  evidence  to  the  contrary, 
might  be  regarded  as  highly  synthesized  colonies.  Accordi 
ing  to  this  second  hypothesis,  such  highly  individuatecl 
composite  organisms  have  not  (in  their  phylogeny)  passd 
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tbrougli  a  eumerUtic  phase  in  nliich  the  units  were  well 
developed  and  alike,  but  the  tendencj  to  bud-furmation 
(whether  lateral,  linear,  or  radial)  has  all  along  acted  con- 
currently with  a  powerful  synthetic  tendency,  so  that  new 
units  have  from  the  first  made  but  a  gradual  and  disguised 
appearance.  This  is  "dysmerogenesis,"  and  such  aggregates 
OS  exhibit  it  may  be  called  dysmeristic  In  dysmeristic 
forms  the  individuality  of  the  primary  unit  dominates  from 
the  first,  and  the  merogenesis  (segmentation  or  bud-forma- 
tion) can  only  show  itself  by  partially  here  and  more  com- 
pletely there  compelling  (as  it  were)  the  organs  .or  regions 
of  the  body  of  the  primary  unit  to  assume  the  form  of  new 
units.  The  arms  of  star-fishes  are,  when  we  consider  them 
as  derived  from  the  antimera  of  a  Holothurian,  explained 
oa  examples  of  dysmerogenesis.  So,  too,  the  series  of 
segments  constituting  a  leech,  and  probably  also  the 
segments  of  a  vertebrate.  Eumerogencsis  and  dysmero- 
genesis are  only  variations  of  one  process,  merogenesis,  and 
no  sharp  line  can  be  drawn  between  them.  Individuation 
may  appear  at  any  period  in  the  phylogeny  oi  a  eumeristic 
aggregate  and  synthesize  its  units.  On  the  other  hand,  in- 
dividuation is  more  or  less  completely  dominant  throughout 
the  history  of  a  dysmeristic  aggregate,  and  is  gradually 
broken  down  as  a  more  and  more  complete  analysis  of  the 
primary  unit  into  new  units  is  effected.  It  will  be  observed, 
however,  that  in  dysmerogenesis,  the /orm  which  individua- 
tion tends  to  preserve  is  that  of  the  primary  unit  (notably 
the  case  in  leeches  as  compared  with  the  ameristic  flukes), 
whereas  when  we  have  eumerogenesls  followed  by  synthesis 
the  resnlting  form-individuality  is  something  absolutely 
new.  Thus,  using  the  terms  eumeromorph  and  dysmcro- 
morph,  we  have — (1)  synthesized  eumeromorph  simulates 
normal  dysmeromorph ;  (2)  analyslzed  dysmeromorph 
simulates  normal  eumeromorph. 

Whether  the  fixed  hydriform  colonies  of  the  Hydrozoa, 
with  their  more  or  less  complete  medusiform  buds,  and 
further,  the  floating  colonies  of  Siphonophora,  wjth  their 
polymorphous  units,  are  to  be  regarded  as  synthesized 
oumeromorphs  or  as  dysmcromorphs)  more  or  less  analysed, 
is  perhaps  still  open  to  discussion.  The  former  view  (that 
adopted  here)  is  that  held  by  Allman  {Monograph  of  the 
Tubidarian  Hydroids,  1874),  by  Leuckart  (1851),  by 
Oegenbaur  (Grundrits,  1874),  by  Claus  (Grundziige  dcr 
Zoologie,  1876),  and  by  the  Hertwigs  (Organismua  der 
Medxuen,  1878).  On  the  other  hand,  Huxley  {Oceanic 
Hydrozoa,  1856),  formerly  Oegenbaur  {Zur  Lehre  der  Gene- 
rationa-Wechsel, 185i),  and,  more  recently,  Ed.  Van  Beneden 
("  De  la  distinction  origincUe  du  testicule  et  de  I'ovaire," 
Bull.  Acad.  Boy.  Belg.,  1874)  have  held  that  the  meduei- 
form  person  is  a  generative  wart  which  has  gradually 
assumed  the  characters  of  a  bud,  and  that  the  various 
phases  presented  by  it  in  different  genera  are  so  many  more 
or  less  successful  strivings  after  complete  assumption  of  the 
hydra-form  (from  which  the  medusa-form  is  thus  secondarily 
derived).  Similarly  the  variously  modified  units  of  the 
siphonophorous  colony  have  been  regarded  as  the  organs  of 
a  parent  unit  which  hare  each  more  or  less  completely 
acquired  the  form  of  that  parent  unit,  or,  in  other  words, 
the  colonies  in  question  have  been  held  to  bo  dysmero- 
morphs.  Recently  ascertained  facts  as  to  the  polymorphism 
of  Hydrocorallince,  but  more  especially  the  demonstration 
of  the  identity  of  structure  of  the  medusa  of  the  Scypho- 
roednsan  and  Hydromedusan  groups, and,  further,  the  mode 
of  development  of  the  Scyphomeduta  from  the  ecyphistoma 
and  the  relations  of  the  generative  products  to  the  enteric 
cavity,  combine  to  render  the  view  that  the  polymorphous 
and  dimorphous  colonies  of  Hydrozoa  are  synthesized 
eumeromorphs  more  probable,  in  the  judgment  of  the 
present  writer,  than  that  which  would  exoliin  them  as 
dysmeromorphs. 


The  term  "merogenesis,"  and  its  subordinate  terms, 
"  eumerugenesis,  dysmerogenesis,"  <tc.,  are  applicable  to 
Doits  of  the  first  order,  namely,  cells,  as  well  as  to  the 
"  persons  "  which  are  built  up  by  them.  Ordinary  cell- 
division  is  an  example  of  eumerogenesis; 'free-formation  of 
nuclei,  as  in  the  fertilized  ovum  of  Arthropods,  is  dysmero- 
genesis. A  syncytium  is  usually  a  synthesized  eumero- 
morph, but  may  be  a  dysmeromorph. 

Definition  of  the  Hydrozoa. — The  Hydrozoa  ore  Ccelentera 
nemalophora,  distinguished  from  the  fellow-group  Anthozoa 
(the  name  applied  to  Actinozoa  when  the  Clenophora  are 
removed  from  them)  by  not  possessing  the  latter's  constant 
and  shafp  difl'erentiation  of  the  arch-enteric  cavity  into 
axial  digestive  and  periaxial  septate  portions,  usually  by  a 
simpler  form  of  nematocyst,  and  generally  by  lower  histo- 
logical differentiation.! 

The  following  is  a  brief  summary  of  the  chief  charactera 
of  the  larger  divisions  of  the  Hydrozoa: — 

Sub-class  I.  ScYPUOMEDUSi:. — These  are  Hydrozoa  which 
in  the  adult  coudition  al- 
ways have  four  or  eight 
interradial  groups  of 
gastral  filaments  ("  pha- 
cellse"  of  Haeckel)  (Ggs.  16 
(6),  23,  and  26).  Thegeni- 
talia  (ovaria  and  spcr- 
maria)  are  developed  from 
endoderm,  and  are  always 
interradial    (in   the   four 

radii  formed  after  the  first  f,o.  i9.— Di.(n-aromatic  rcrucai  uciion  of  • 
four).  The  hydra-form 
is  not  a  "hydroid,"  but  a 
short  polyp  with  broad 
hypostome — the  "scyphi- 
atoraa,"which  gives  rise  to 
medusa-forms  by  trans- 
verse fission  (strobilation), 
or  itself  develops  genitalia 
{Lucernariae).  Combined  visual  and  auditory  organs  in 
the  form  of  modified  tentacles  (tentaculocysts)  to  the 
number  of  four,  eight,  or  more  occur  on  the  edge  of  the 
disc  (except  in  Lucernariae,  where  they  are  represented 
by  the  "colleto-cystophors").  The  medusa-form  in  some 
cases  develops  from  the  egg  without  the  intermediate 
scyphictoma-stage  {Pelagia,  Charyhdcea  ?).  The  edge  of 
its  disc  is  provided  with  lappets,  which  cover  the  sensorial 
tentacalocysts  (hence  Steganophthalmia  of  Forbes),  and  is 
not  provided  with  a  velum  (hence.  "Aeraspeda"  of  Oegen- 
baur), excepting  the  rudimentary  velum  of  Aurelia  (fig.  31) 
and  the  well-developed  vascular  velum  (pseudo-velum)  of 
Charybd<ca  (fig.  21).  There  is  no  continuous  marginal 
nerve-ring  (except  in  Charybdcca),  but  several  separate 
marginal  nerve  centres  (hence  Toponeura  of  Eimer).     The 

•  Qnite  recently  the  Hertwigs  {Jenaitche  ZeiUchr.,  bd.  ri.,  new 
series,  1879)  have  insisted  that  in  the  Bydromeduia  the  genitalis 
(both  ova  and  testes)  are  developed  from  the  ectoderm,  whilst  In  the 
Sc'jphomedusa  and  in  the  A  nthozoa  they  develop  from  tlic  endoderm. 
On  this  account  they  propose  to  abandon  the  grouping  into  Bydrotoa 
and  Anl/iozoa  of  Ccslenlera  nematophora,  and  ragRest  two  groups,  the 
Eclocarpea  and  the  Endocarpea—iht  former  equivalent  to  Hydro- 
mtduta,  the  latter  embracing  Scyphotnedusm  and  AnOuaoa.  The 
A  nthotoa  exhibit  a  farther  predominance  of  the  endoderm  In  it«  ex- 
tensive origination  in  them  of  mnscular  flb*,  which  but  rarely  and  in 
small  qaautity  develops  from  endoderm  in  the  HydToncduta  or  in  the 
Scyphotnedusa.  The  Hertwigs  base  their  generalization  on  their  own 
studies  of  meduste,  but  they  have  ignored  the  observations  of  Van 
Beneden  on  HydracUnia  and  of  Ciamician  on  various  Tubularians,  in 
which  the  origin  of  either  sperm  or  ova  from  endoderm  is  establiahed. 
Recently  Fraipont  has  repeated  an  observation  of  Van  Beneden'e  on 
CampanvIaria,viA  shown  conclnsively  that  the  ova  in  that  form  arise 
from  endoderm.  Weismann  (Zoclogischer  Anuiger,  May  1880)  shows 
the  same  for  Plumularida  and  Scrtydarida;  the  render  is  referred  to 
his  paper. 


Lutemm-ia  la  tlic  plane  of  an  Interradina 
a,  ODO  of  the  interradial  anfcles  of  tbe 
disc,  Riving  rise  at  a'  to  two  groups  of 
tentacles  sdradldl  In  position;  h,  axisl  en- 
teric cavity;  c,  endoderm;  d,  bai>d-llke 
gcidtal  gland  (ovary  or  tcatU),  adiadial  la 
posltlnn,  and  attached  to  ttie  Interradial 
septum  wlilch  runs  along  tbe  angular  pro- 
cess of  the  disc,  to  viilch  the  letters  c,  d 
point;  p,  aborai  region  or  "foot";  f,  (lie 
Interradial  gastral  lllaments  or  ptaacelle. 
(After  Allman.) 
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diblaiitula  in  all  cases,  as  yet  observed,  is  formed  bj  in- 

vasiintion,  the  blastopore  closing  up  (BulfourV 


fifi   ^1. 


Fig.  22. 


Tig.  20. 


Fig.  23. 


in.  iO.—Cfiarybdam  maravpiaHt  (natural  eize,  after  Cans).  The  four  annulated 
tentacles  are  seen  deoendinf;  from  tlie  four  lappets  placed  at  ttie  four  covnera  of 
the  quadrangular  umbrella.  These  are  intetTadlal.  Two  of  the  four  perradlal 
enteiic  pouchesof  the  umbrella,  representing  radlatl  up  canals,  are  seen  of  a  pale 
tint.  Fg,  BHStral  filaments  (Internidlal);  R,  tlio  modified  perradial  tentacles 
forming  tentflculocysts;  O.  comer  ridge  facing  the  observer  and  dividing 
adjticent  pouches  of  the  umbrella;  OF,  position  of  one  of  the  genital  bands. 
*I6.  21. — View  of  the  margin  of  the  umbrella  of  C/tart/Mipa  mar.^upia/is  (nalunil 
•Ize,  after  Claus).  At  the  four  comers  aie  seen  the  lappets  which  support  tlie 
long  tentacle^  and  in  the  middle  of  each  of  the  four  sides  is  seen  a  tentaculo- 
cyst.     Vel,  the  vascular  velum  or  pseudo-velum,  with  Its  hianched  vessels. 

?I0.  22. — Horizontal  section  tlirough  the  umbrella  and  manubrium  of  Charybdaa 
marsupialis  (modified  from  Claus).  Jifa.  manubrium;  Sit,  side  ridge  (pemidlal); 
C^,  comer  ridgea  separated  by  CO,  the  tnterradial  comer  groove:  Qe,  the 
Renital  lamella;  in  section,  piojectingjrom  the  interradlai  angles  on  each  side 
Into  i^F,  the  entei-ic  pouches  of  the  umbrella;  SU,  the  sub-umbrella  space. 

lo.  23. — Vertical  sections  of  Chartibdaa  marsupialis,  to  the  left  In  the  plane  of 
an  Inten-adius,  to  tho  right  in  the  plane  of  a  penadlua.  J/a,  manubrium; 
S.ir,  axial  enteron ;  Oh,  gastral  filaments  {pliacelto!);  CO,  corner  groove; 
BR,  side  ridge  ;  EnL,  endoderm  lamella  (line  of  concrescence  of  the  walls  of 
the  entei  Ic  cavity  of  tho  umbrella,  whereby  its  single  chamher  is  broken  up  Into 
four  pouches) ;  Oe,  line  of  attachment  of  a  genital  band ;  EU,  enteiic  pouch  of 
flm  umbieila.  In  the  left-hand  figure,  points  to  the  cavity  uniting  nelghbooHng 
pouches  near  the  margin  of  the  urabi  elln  and  giving  origin  to  TCa,  the  tentacular 
canal ;   Ve,  velum ;  Fr,  freuum  of  the  velum ;  Tc^  tentaculocyst. 

The  binary  division  of  the  Hydrozoa  was  established  by  Esch- 
boltz  (System  der  Acnleplien,  1829)  whose  Discophorce  phancro- 
rpa  coiTeepond  to  the  Sajphomcduscc,  whilst  his  Diacophorm 
yptocarpce  represent  the  HydTomcdusa.  The  terms  point  to  dis- 
ictioDS  which  ore  oat  v&lid.    In  1853  Kblliker  used  the  term  DU- 


copliora  for  the  Scyphaniedusa  alone,  an  illegitimate  limitali6o  ol 
the  terra  which  was  followed  by  Louis  Agassiz  in  1860.  Nichol- 
son has  used  the  term  in  the  reverse  sense  for  a  heterogeneous 
assemblage  of  those  medusie  not  classified  by  Huxley  as  Luamarida, 
nor  as  yet  recognized  as  derived  from  hydroid  tropbosomes.  This 
use  of  the  term  adds  to  the  existing  confusion,  and  renders  its 
abandonmeut  necessary.  The  term  VUcotnednsce  was  used  for  the 
Sajphomcdusoe  by  Haeckel  in  his  Ocneretle  Morphologic  (exclud- 
tng  Charybdcca) — whilst  Carus  (Handbuch,  1867)  confines  the  term 
"  Medusa  "  to  them  alone,  which  is  objectionable,  since  it  belongs 
as  jiLstly  to  the  Hydromeduscr.  Forbes's  term  for  them,  Steganopn- 
lluilmia,  indicates  a  true  characteristic,  failing  only  in  the  Litcey- 
narice,  but  its  complementary  term  Oymnophlkatmia  is  inaccuratti. 
Similarly  the  terms  Acraspeda  and  it3  complement  Craspedota  are 
inacccptable.  Eimer  h  :s  proposed  to  use  the  terms  TopoTuura  and 
Cycloneura  for  the  two  divisions — but  Charyidma  appears  to  break 
down  this  division  as  to  many  others.  The  old  terra  Acalepha, 
which  is  retained  by  Gegtnbaur  in  its  proper  sense  for  all  the 
Cwlentera  iiematophora,  is  used  as  the  designation  of  the  Scypho- 
medusce  alone  by  Claus  (Orundzilge  der  Zool.,  1878),  which  cannot 
fail  to  produce  confusion.  The  term  Lucemaridm,  proposed  so  long 
ago  as  1856  by  Huxley  (Med.  Times  and  Gazette),  most  truly  indi- 
cates the  relationships  of  these  organisms  which  he  was  the  first  to 
recognize,  but  it  seems  desirable  to  restrict  this  term  to  the  limited 
order  in  which  Lucerimria  is  placed,  and  to  employ  for  the  larger 
group — Scyphomedusce — a  term  which  is  the  true  complement  uf 
the  convenient  name  assigned  to  the  other  division  oi  Hydrozoa, 
viz.,  ffydromedusce.^ 

Order  1.  L^icernartce, — Scyphomednsae  devoitl  of  tenta- 
culocysts,  with  tlie  aboral  pole  of  the  body  produced  itfto 
an  Ddliesive  disc  by  wliicli  tlie  organism  (which  possesses 
tlie  power  of  swimming  by  contraction  of  the  circular 
muscular  zone  of  the  hypostome)  usually  affixes  itself.  The 
enteric  cavity  is  divided  into  four  perradial  cliambers  by 
four  delicate  interradial^  septa.  The  genitalia  are  developed 
as  four-paired  ridges  at  the  sides  of  the  interradial  ?eptft 
f.n  the  oral  wall  of  the  chambers  (fig.  19).  No  reproduc- 
tion by  fission  nor  "alternation  of  generations"  is  known 
in  tlie  group.  At  the  edges  of  the  disc  capitate  tentacles 
are  developed  in  eight  adradial  ^  groups ;  between  these  are 
modi6ed  tentacles  in  some  genera, — the  marginal  ancliors 
or  coUeto-cystophora.  The  canal  system  which  has  sometimes 
been  described  in  them  is  a  product  of  erroneous  observation. 
A  very  few  genera  and  species  of  this  order  are  known. 
Tliey  may  be  justly  called  the  coenotype  of  the  medusae 
(James  Clark),  and  their  relationship  to  the  free  swimming 
fiirms  may  be  compared,  as  was  done  by  L.  Agassiz,  to  the 
relationship  of  the  stalked  Crinoids  to  such  forms  as  Coma- 
tula.    Three  species  are  not  uncommon  on  the  British  coasts. 

By  Milne  Edwards  the  animals  forming  this  group  were  termed 
rodaciinaria  aud  associated  with  \h»  Anthozoa.  By  Lenckart  they 
were  termed  Calycozoa  ;  it  is  only  of  late  that  the  closeness  of  their 
relationship  to  the  Seyphomeduste  has  been  fully  recognized,  though 
long  since  insisted  on  by  Huxley  and  by  James  Clark.  Haeekel  in 
his  new  system  of  the  meduste  (Sitzungtbcr.  der  Jewtistlie  Oescllsehaft 
far  Medicin  und  Naturwiss.,  July  26,  1878)  adopts  for  them  the 
term  Scyphomcdusa:  in  allusion  to  their  permanently  maintaining  the 
distinctive  features  of  the  scyphistoina  larval  form  of  the  Acraspedce, 
the  term  which  he  adopts  from  Gegenbaur  for  our  Scyphomedusce. 

Order  2.  Discomedusce. — These  are  Scyphomedusce  de- 
veloping as  sexual  medusiform  persons  by  transverse  fission 
from  a  scyphistoina,  or  else  directly  from  the  egg.  They 
have  eight  tentaculocysts,  four  perrndiali  four  interradial, 
and  sometimes  accessory  ones  (adradial).  Four  or  eiglit 
genital  lobes  (ovaria  or  spermaria  or  hermaphrodite)  are 
developed  from  the  endoderm  forming  the  oral  floor  of  the 
central  region  of  the  enteric  cavity,  which  is  produced  into 
a  corresponding  number  of  pouches.  The  mouth  is  eithtn- 
a  simple  opening  at  the  termination  of  a  rudimentary 
manubrium  (sub-order  Cubostnmw),  or  it  is  provided  with 
four  or  eight  arm-like  processes  (sub-orders  Semostomce  and 
Rhizostom<e),     In  the  sub-order  Rhizostomm  (fig.  24,  a),  tho 

'  Scyphomedusce  (<rK6<pot,  a  cup)  are  medusiB  wliich  are  related  by 
etrobilation  to  Scyphistoma, — a  wide-mouthed  polyp  with  four  gastrll 
ridges.  HydromeduscB  are  medasoe  related  to  a  Hydra, — a  narrowPr 
polyp,  devoid  of  gastral  ridges, — by  lateral  gemmation. 

•  For  use  of  these  terms  see  paragraphs  on  Aurdia  below.  > 
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edges  of  tho  oral  opening  fuse  together  at  an' early  age 

and  leave  several  sucker-like  secondary  mouths,  which  were 
fcrmorly  mistaken  for  ind  ependent  persona.  Tho  central 
nteric  chamber  is  contin  ued  through  tho  disc  by  a  com- 
plicated often  reticulate  system  of  radiating  canals,  which 
excavate  tho  cndoderm  Uinella. 


development  have  recently  formed  the  subject  of  investiga- 
tion by  Claus,  Eimer,  and  others;     Aa  the  current  nccuvmts 


Fio.  31. — &}fphomeduttx.    a,  Rhitottomapulmo;  6,  Chrytaora  hi/oteetia 

In  the  Semostoitue  and  Rhizostomce  (not  in  the  Ctiboitomce) 
four  remarkable  (respiratory)  sub-genital  pita  (fig.  28)  are 
hollowed  out  in  the  gelatinous  substaiice  of  the  sub-umbrella 
(oral  face  of  the  umbrella).    These  do  not  communicate,  as 


Pio.  a  —Poor  tUg«a  la  the  dcTdoproent  of  Chr\taora.  A,  Dlblastala  8ta(^ ; 
Btitrnffe  liter  closaro  or  blaatopore;  C,  fixed  larra  with  commencing  BtomoOa-um 
or onJ  ingrowth  ;  O,  fixed  Urv&  with  mouth,  short  teot&clefl.  &c. ;  <p,  cctodenn ; 
Ay.  eadoderm ;  U.  MomodAom ;  m,  moath ;  b'.^  blastopore,  (From  UaUoor,  after 
CUiu.) 

has  been  erroneously  supposed,  with  the  genital  organs,  tne 
products  of  which  normally  are  evacuated  by  the  mouth. 
Id  the  Tetragamelian  Rhuostomce  these  pits  remain  distinct 
from  one  another  aa  in  Semottomce,  but  in  the  ^fonogamolian 
Rhitottomoe  they  unite  to  form  one  continuous  sub-genital 
cavity  placed  between  the  wall  of  the  enteric  cavity  and 
the  polystomous  oral  disc.  The  common  English  forms, 
Aurelia,  Chrytaora,  and  Cyancea,  are  typos  of  the  Semo- 
ttomae,  the  somewhat  less  common  Rhizostoma  of  the 
Monogamelian  Rhuoatomae,  whilst  Nausithoe  and  Ditco- 
meduta  represent  the  simple  Cuboilomce. 

Tho  writer  has  adopted  tho  terra  naed  hy  Haecliel  for  this  tfrder, 
and  is  indebted  to  his  preliminary  notices  of  a  large  work  on  tho 
Hidusa,  now  in  the  press,  for  outlines  of  the  classification  and  de- 
finitions vhich  have  been  introdaccd  with  modifications  in  relation 
to  these  and  tho  other  iltduxe.  The  term  Discopftora  is  used  by 
Clans  {OrundiOge)  for  the  Dixomtduaa.  It  is  quite  clear  from  the 
varied  and  inconsistent  use  by  different  authors  of  tl  at  term,  and 
olso  of  the  terms  AcaUpha  and  Mtduace,  that  they  must  bo  ejected 
altogether  from  use  in  systematic  treatises. 

The  structure  of  the  common  Aurelia  aurita  and  ite 


Fio  26. — Later  doTelopmcnt  of  Chrytaora  and  Aurelta  (aft«r  Oaos).  A,  ScyphI 
stoma  of  Chrytaora,  with  four  pcrradloJ  tenucles  and  homy  basal  perlsare. 
B,  Oral  surface  of  later  stage  of  scyphtstoma  of  Aurtlta,  vlth  commencemetl 
of  four  Interradtal  tentacles.  Tbo  quadrangulnj  mouth  Is  seen  In  the  centre; 
the  outline  of  tho  stomach  wall,  seen  by  transparency  around  It.  la  nipped  Im 
four  places  Intcrradlalty  to  form  the  four  gastric  ridges.  C,  Oral  suiface  of 
a  Blxtoen-tonUcled  acyplilstoma  of  Auretia.  The  four  gastric  tnterradlal 
ridges  are  seen  through  tho  mouth.  P,  First  constdction  of  iha  Awelta 
ecyphlstoma  to  foiin  the  pile  of  eph>Tffi  or  young  medSsc  (see  fig  27).  The 
singlo  ephyra  carries  tho  sixteen  scyphlstoma  tentacles,  which  will  atroptky 
and  disappear.  Tho  four  longitudinal  gastric  ridges  arc  seen  by  tianHporcnry. 
E,  Young  cpliyra  Juat  liberated,  showing  the  eight  bifurcate  arms  of  tho  disc 
and  the  tnterradlal  single  gastral  fllamcnta,  F,  Eph}Ta  dereUiping  Into  a 
medusa  by  the  growth  of  the  adradlal  reglona.  Iho  gastral  flUment«  hare 
Increased  to  three  In  each  of  tho  four  sets.  A,  msrglji  of  the  month;  Ai, 
adradlal  radius;  P,  gastral  filament;  /n,  Interradlal  radius;  JO,  adradilol 
putral  canal;  y/i:=7Z*.  adradlal  lobe  of  the  disc;  K,  lappet  of  aperradlal  arm; 
M.  sti'inach  wall;  Mit,  muscle  of  tho  gastral  ridge;  i^ir.  gastral  rldse; 
Ml,  mesoderm ;  0.  teutacolocyst;  P, perradlnl  radius;  R',  Interradiul  ratUua; 
A>,  adradlal  mdlua;  SO.  commencement  of  lateral  Teasel. 

in  text-books  are  very  inaddiuate,  a  short  sketch  of  the 

morphology  of  that  form  is  appended  here. 
From  the  egg,  according 

to  tho  researches  of  Clans 

(whose  figures,  here  repro-' 

duced,  refer  more  especially 

to  the  closely  allied  genus 

Chrysaora,  up  to  the  comple- 
tion of  the  scyphistoma),  a 
single-cell-layered  blastula  de- 
velops which  forms  a  diblastula 
by  invagination  (fig.  25,  A,  B, 
C).  The  orifice  of  invagination 
closes  up,  and  the  ciliated 
"  planula  "  (as  this  ptage  used 
to  be  termed  in  all  Calentera), 
after  swimming  around  for  a 
time,  fixes  itself,  probably  by  p,o  „ 
the  blastoporal  pole.  The  true 
mouth  then  forma  by  inruption 
at  the  opposite  pole.  Two  ten- 
tacles now  grow  out  near  the 
mouth  opposite  to  one  another 
(fig.  25,  D),  and  are  followed 
by  two  more  (fig.  26),  these 
indicating  the  fonr  primary 
radii  of  the  body  which  pass 
through  the  angles  of  the  four- 
sided  mouth,  and  are  termed  perradial.  Meanwhile 
the  aboral  pole  narrows  and  forms  a  distinct  stalk, 
which  in   Chrytaora  secretes  a  horny  perisarc  (fig.   29, 


DcTelopment  of  Aarelt^ 
AboTe  to  left,  young  acyphlatoisa 
with  four  pemdlal  tenlaclcfl.  Be- 
low to  left,  scyphistoma  with  six- 
teen tentacles  and  first  con  sti  let  Ion. 
To  the  right,  stroblla  condlUon  of 
the  scyphistoma,  consisting  of  thir- 
teen metaroerlc  segments;  the  up- 
permost still  possesses  the  sixteen 
tentacles  of  the  scyphlitoma;  the 
remainder  have  no  tentacles,  bnt 
are  epby-se,  each  with  eight  bifid 
arms  (pr  jcesaee  of  the  disc).  £a£b 
segment  when  detached  becomee 
an  cphyrs,  anch  as  that  drawn  la 
fig.  2«,  E,  F.    (From  Qegenbanr.) 
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D).  Pour  new  tentacles^' those  ot  the  intermediate  or 
secondary  radii,  now  appear  between  the  first  four,  and 
are  termed  tnterradial.  At  the  same  time  four  longi- 
tudinal ridges  grow  forward  on  the  wall  of  the  enteric 
cavity  (fig.  26).     These  interradial  ridges  have  sometimes 
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Fio.  28.— Snriaco  view  of  tho  Bnb-ilmbrclla  or  oral  nspect  of  Atireaa  auHta,  to 
•how  the  position  o(  the  openings  of  tho  suh-genltal  pits,  0J>.  In  the  centre 
la  tho  month,  with  four  perradlal  arms  correspondintc  to  Its  angles  (compaje 
flg.  26).  The  four  sub-genltal  pits  aia  seen  to  bo  Inlcnadlol.  •  i  Indicales  the 
outline  of  the  roof  (aboral  limit)  ot  a  sub-genital  pit;  n,  the  outline  of  Us  floor 
or  oral  Uinlt,  In  which  is  tho  opening  (compare  6  of  flg.  16). 

been  erroneously  described  as  containing  each  a  longitudinal 
canal  connected  with  a  circular  canal  at  the  base  of  the 
tentacles.  They  are  i-.  reality  solid,  as  is  the  margin  of  the 
liypqstome  from  which  the  tentacles  spring.  It  is  ia  con- 
nexion with  these  four 
ridges  that  the  gastral 
filaments  w'ill  subse- 
quently appear,  as  also 
the  genital  organs  either 
along  their  middle  line 
or  adradially  to  them. 
The  riflges  correspond 
to  the  mesenteries  of 
the  Anthozoa.  Eight 
additional  tentacles 
placed  one  on  each  side 
of  the  perradial  ten- 
tacles (or  of  the  inter- 
radial, according  as  we 
may  choose  to  regard 
the  matter)  next  appear, 
and  are  distinguished  as 
adradial.  All  the  ten- 
tacles reaching  an  equal 
size,  we  obtain  the  ap- 
pearance seen  in  fig.  26, 
when  tho  young  scyphi- 
stoma^  is  looked  at  from 
above.  Looked  at  from 
the  side,  with  its  wide 
hypostome  and  short 
vertical  axis,  the  scy- 
phistoma  difi'ers  widely  from  an  ordinary  hydra-form,  and 
approaches  the  medusa-form,  to  which  its  four  longitudinal 
gastral  ridges  further  assimilate  it.  The  little  creature  is 
now  about  an  eighth  of  an -inch  in  height ;  in  other  genera, 
but  not  in  Chrysaora,  it  may  now  multiply  by  the  produc- 
tion of  a  few  buds  from  its  fixed  basal  disc.  After  nourish- 
ing itself  for  a  period,  and  increasing  to  four  or  five  times 
tho  size  just  noted,  the  vertical  axis  elongates  and  a  series 
ot  transverse  constrictions  appear  on  the  surface,  marking 
off  the  body  of  •  the  scyphistoma  into  a  series  of  discs 
(figs.  26  and   27),  each   of   which  by  the  development 


Fio.  29. — Half  of  the  lower  surface  of  AureUa 
aurila.  The  transparent  tissues  allow  tho 
enteric  cftvitiea  and  canals  to  bo  seen  throngh 
them,  a,  marginal  lappets  hiding  tentacnlo- 
cysts;  6,  oral  arms;  r,  axial  or  gastric  portion 
of  the  enteric  cavity;  go,  radiating  and  ana- 
Btomosing  canals  of  the  cnteiic  system ;  op, 
ovaries.  The  gastral  filaments  near  to  tlicse 
are  not  drawn,    (From  Gegenbaur.) 


of  tentacles  and  completion  of  the  constriction  will  becomo 
a  separate  medusa  (in  its  young  state  called  "  ephyra "). 
The  tentacles  of  the  AureUa  and  the  structure  of  the 
margin  of  Its  hypostome  are  very  dififerent  from  those  of 
the  scyphistoma.  They  are  exhibited  in  their  earliest 
condition  (when  the  yfurc/t'a-medusa  ia  first  liberated  from 
its  attachment  and  is  an  ephyra)  in'  fig.  26,  E,  F.  The 
margin  of  the  hypostome  is  drawn  out  into  eight  arms 
(which  are  not  to  be  confused  with  tentacles) ;  the  end  of 
each  arm  is  bifid,  carrying  a  pair  of  lappets — the  marginal 
lappets  which  persist  in  the  adult  (see  figs.  30  and  31).  Be 
tween  the  lappets  is  placed  a  short  and  peculiar  tentacle,  the 
tentaculocyst  or  sense-organ.  The  eight  arms  of  the  disc 
and  their  tentaculocysts  are  perradial  and  interradial  As 
the  organism  grows,  a  set  of  eight  adradial  tentacles  appear 
in  the  notches  between  the  eight  arms,  but  never  attain  any 
relatively  large  size  in  Avrelia.     The  asteroid  arm-bearing 
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Fio.  30.— Tentacnlocyst  and  marginal  lappets  ot  Aurclia  aurita.  In  the  left' 
hand  figure — J/i,  marginal  lappels;  T,  tcntaciUocyst ;  A,  superior  or  aboml 
olfactoiy  pit ;  MT,  marginal  tentacles  of  the  disc.  The  view  Is  from  tlie  aboral 
surface,  magnified  about  60  diameters.  In  the  right-hand  figure— .,4,  superior 
or  aboi-al  olfactnry  pit;  B,  inferior  or  adoral  olfactory  pit;  //,  biidgc  between 
the  two  marginal  lappets  forming  the  hood;  7*,  tentaculocyst;  End,  endodemi; 
Ent,  cartal  of  the  enteric  system  conlinucd  into  the  tentacnlocyst;  Con,  endo- 
dermal  concretion  (auditory) ;  oc,  ectodermal  pigment  (ocellus).  The  drawing 
represents  a  section,  taken  in  a  radial  vertical  plane  so  as  to  pass  through  tho 
long  dsis  of  the  lentaculocyat.    (After  Elmer.) 

character  of  the  margin  of  the  disc  is  soon  obliterated  by 
the  relative  growth  of  the  intermediate  adradial  areas,  whicli 
become  quite  filled  up,  so  that  in  the  adult  the  tentaculocyst 
is  carried  in  a  notch  instead  of  on  a  prominence,  and  ia 
concealed  by  the  two  lappets  '   '  '         '    ' ' 

(figs.  28  and  30).  The  margin 
of  the  disc  between  adjacent 
pairs  of  lappets  gives  rise  to 
a  fold  which  grows  inwards 
(toward  the  mouth)  during 
an  early  stage  (fig.  31),  and 
numerous  small  tentacles  (the 
fringe)  appear  ^  along  the 
margin  of  the  disc,  which 
soon  •€qual  in  size  the  first 
adradial  tentacle.  The  in- 
growing fold  is  the  velum  or 
"  pseudo-velum,"  and  never 
increases  in  size,  so  that  in 
the  adult  it  is  not  observ- 
able. The  tentacles  also  remain  very  small  and  fine  in 
Aurelia,  forming  a  continuous  fringe  along  tho  edge  cif 
the  disc,  interrupted  only  by  the  eight  notches  for  tho 
tentaculocysts  (fig.  29), 

The  sixteen  tentacles  of  the  scyphistoma  are  necessarily 
attached  to  tho  most  anterior  of  the  pile  of  medusa; ;  they 
atrophy,  but  to  what  extent  they  may  be  metamorphosed 
to  form  the  parts  of  the  ephyra  or  young  medusa  has  not 
been  determined.  The  scyphistoma,  having  given  rise  to 
its  pile  of  ephyrce,  may  (in  some  genera,  AureliaV) 
redevelop  its  own  kind  of  tentacles  below  the  constriction 
marking  off  the  last  ephyra.  Hence  scyphistoma  tentacles 
appear  sometimes  at  the  top  and  sometimes  at  the  bottom 


Fio.  81. — Part  of  the  margin  of  the  ditc 
of  a  young  Aurttui,  to  show  the  mdl- 
mcnraty  velum,  Tet,  extending  from 
the  marginal  lappets,  ML,  on  cither 
Bide ;  7",  the  small  tentacles  fringing 
tJic  dlse. 
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of  the  pile,  which  has  led  to  diverse  accounts  of  the  mode 
of  devclopineut  of  the  ephyrse. 

■Whilst  changes  are  going  on  in  the  configuration  of  the 
margin  of  the  disc  of  an  ephyra  on  its  way  to  the  perfect 
form  of  the  adult  Aurclia,  the  enteric  cavity  has  also  under- 
gone most  important  changes.  Foremost  in  importance  is 
the  development  of  a  single  gastral  filament  on  each  of  the 
four  gastral  ridges  which  necessarily  are  present  in  the 
transverse  slice  (so  to  call  it)  of  a  scyphistoma,  which 
becomes  an  ephyra  (fig.  26).  These  rapidly  increase  in 
number  as  the  ephyra  grows.  Further,  the  enteric  cavity 
at  first  follows  the  outline  of  the  ephyra,  sending  a  process 
into  each  arm,  but  then  by  adhesion  of  its  walls  is  converted 
into  a  four-Iobed  central  chamber,  a  marginal  canal,  and  an 
endoderm  lamella.  A  system  of  canals,  the  arrangement  of 
which  is  seen  in  figs.  29  and  31,  subsequently  opens  out  again 
certain  lines  and  tracts  of  the  conjoined  endoderm  walls. 

In  the  adult  Aurelia  we  find  the  mouth  surrounded  by 
four  large  arm  like  perradial  processes  (figs.  25  and  29) 
(not  tentacles),  and  leading  through  a  short  manubrium 
into  a  flattened  four-lobed  chamber,  the  lobes  being  inter- 
radial,  and  having  on  their  oral  floor  numerous  gastral 
filaments  (rich  in  thread  cells)  (G  in  fig.  16).  Each  pouch 
or  lobe  gives  off  a  canal,  which  rnns  towards  the  circular 
canal  at  the  margin  of  the  disc,  but  breaks  Aip  into  three  or 
four  secondary  canals  on  its  way.  Between  the  pouches 
come  off  eight  other  "radiating"  canals  (adradial),  which 
do  not  branch;  but  go  straight  to  the  circular  canal 

The  oral  floor  of  the  concavity  of  each  lobe  of  the  enteric 
cavity  is  occupied  by  a  horse-shoe-shaped  frill  (fig.  29,  ov), 
either  testis  or  ovary  (the  sexes  being  in  separate  indi- 
viduals). The  open  arms  of  the  horse-shoe  are  turned 
towards  the  centre  of  the  disc,  and  the  folds  of  the  genital 
frill  are  so  deep  as  to  show  themselves  on  the  outer  ecto- 
dermal wall  of  tlte  disc  Here,  however,  there  is  a  very 
remarkable  arrangement,  which  has  rarely,  if  ever,  been 
correctly  described  and  figured  in  our  common  Aurelia. 
The  gelatinons  substance  of  the  disc  is  hollowed  out  on 
that  part  of  the  oral  face  corresponding  to  the  position  of 
the  genital  frills,  so  as  to  form  four  separate  extensive  pits 
or  chambers.  Each  of  these  sub-genital  pits  has  in  Aurelia 
a  small  round  opening  on  the  oral  face  of  the  disc  (fig.  28, 
OP),  but  is  otherwise  entirely  closed,  having  no  com- 
munication with  the  genital  tissues,  from  which  it  is 
separated  by  a  delicate  layer  of  ectoderm  (6  in  fig.  16). 
The  pits  probably  serve  to  admit  water  for  respiratory  pur- 
poses into  close  proximity  with  the  genital  tissues. 

The  whole  enteric  surface,  including  canals,  is  ciliated, 
whilst  the  ectoderm  is  not  ciliated,  but  provided  with 
groups  of  nematocysts. 

.  The  teutaculocyst  in  the  adult  Aurclia  is  relatively  an 
extremely  minute  body,  completely  hidden  by  the  two  large 
marginal  lappets  (fig.  30,  T).  Above  it  (that  is,  on  the 
aboral  surface,  as  the  Aurelia  swims)  is  a  deep  pit  (A), 
SchUfer's  fovea  nervosa  superior,  sunk  in  a  sort  of  bridge 
which  connects  the  two  lappets  and  overhangs  the  tenta- 
culocyst.  A  similar  pit  (the  fovea  inferior)  c-dsts  on  the 
oral  surface.  These  Ijara  been  recognized  by  Claus,  Eimer, 
and  the  Hertwigs  as  olfactory  organs.  Tho  tentaculocyst 
is  seen  in  section  in  fig.  30  (right-hand  figure),  which  ex- 
hibits its  central  cavity  continuous  with  the  enteric  cavity, 
its  ectodermal  pigment  spot  (eye),  and  its  endodermal  mass 
of  concretions  (auditory  organ). 

The  chief  muscular  mass  of  Aurelia,  except  that  of  the 
oral  arms,  is  a  circular  zone  on  the  oral  face  of  the  disc. 
The  muscular  fibres  are  not  distinct  cells,  but  transversely- 
striated  processes  of  the  epidermic  cells  (epidermo-muscular 
cells)  (fig.  9).  In  the  "arms "of  other  medusas,  and  pre- 
sumably of  Aurelia,  the  muscular  fibre  is  formed  by  inde- 
pecdent  nucleated  cells  (fig.  9). 


The  nerve-epithelium  froci  the  olfactory  pits  ol  Aurelia  is 
drawn  in  lig.  14.  Starting  from  this  and  from  the  cells  <pf 
the  tentaculocysts  are  nerve-libres,  which  upread  thcmscK-ca 
on  the  surface  of  the  circular  muscular  zone  in  the  neigh- 
bourhood of  the  tentaculocj  sts,  and  these  are  connected  earli 
and  separately  with  large  isolated  uerve-gangliou  cells  (fig. 
15).  The  nerve  fibre  is  continued  beyond  the  cell,  an"il 
in  some  instances  has  beeu  traced  into  a  broadened  ex- 
pansion lying  on  a  muscular  fibre  (SchUfcr).  The  nerve- 
ganglion  cells  lie  very  superficially  inin'.cJintely  below  tho 
flat  epithelium  of  the  body  surface  and  between  it  and  its 
muscular  processes. 

Tho  ova  and  spermatozoa  of  Aurelia  develop  in  tho 
genital  frills  from  endoderm  cells  in  separate  individuals. 
They  pass  to  tho  exterior  through  the  month. 

Order  3.  Conomcdusae, — Scr/phomeJus<t:  with  only  four 
tentaculocysts,  and  the.'e  perradial.  A  broad  velum  (so- 
called  pseudo-velum)  of  complete  circular  form  Ls  present, 
difiering  from  that  of  tho  Ut/droTnedus<je  in  the  fact  that  it 
is  penetrated  by  canals  of  the  enteric  .system  {Charyhdcea). 
The  whole  umbrella  is  bell-shaped.  The  genital  organs  are 
four  pairs  of  lamelliform  ridges  (fig.  22)  which  are  attached 
to  the  four  narrow  interradial  septa  that  divide  the  largo 
enteric  cavity  of  tho  urabrcUa  iuto  four  perradial  gastro- 
canal  pouches.  The  lamelliform  genital  glands  hang  freely 
in  these  pouches.  At  the  edge  of  the  umbrella  are  four 
interradial  lappet-like  prolongations  of  the  gelatinous  sub- 
stance of  the  disc,  which  support  each  a  long  tentacle  (fig. 
20).  The  nerve-ring  is  complete,  like  that  of  the  Hijdr'S- 
viedusas. 

There  is  now  no  doubt  thut  Cluiryhdaa,  which  has  been  pUced  in 
ench  of  the  two  large  divisions  of  the  Hydrozoa,  must  be  classed 
with  tho  Scyphomcdusce.  The  recent  investigations  of  Claua 
(ArbeiUn  aus  dim  Zool.  InstiliU  zu  WUn,  Bd.  i.  Hft.  ii.,  1878),  as 
well  as  those  of  Hacckel  and  Fritz  Miiller,  lead  to  tliis  conclosion. 
The  term  Conomcdusa:  is  adopted  from  Haeckel,  who  (ilaces  here, 
besides  Charyldcca  and  Tumoija,  other  forms,  a  fuller  di-scrijition  of 
which  may  be  expected  in  his  forthcoming  S'jslan  dcr  Mcduscn.  In 
many  respects— its  quadrangular  form,  its  marginal  lappets,  its 
broad  enteric  pouches  in  place  of  fine  canals,  its  vascular  velum,  and 
its  highly  complicated  tentaculocysts  (fig.  13,  B) — Ckaryhduca 
is  peculiar.  The  simplicity  of  the  enteric  system  and  the  arrange- 
ment of  the  genital  glands  brings  it  near  to  Luccnt<u-ia.  The  ex- 
istence of  four  interradial  groups  of  gastral  filaments,  and  the  dis- 
jiosition  of  the  p.iired  genital  glands  at  the  sides  of  the  interradial 
septa,  determine  i-ts  position  to  be  among  the  Sci/j/homcduscc.  Its 
development  is  not  known.  Figs.  20  to  23  illustrate  the  structure 
of  Charybdaxi. 

Order  4.  Peromedusce, — Sct/pkomedusce  with  four  inter- 
radial tentaculocysts.  The  enteric  system  consists  of  three 
divisions, — an  aboral  main  stomach  with  four  interradial 
gastral  ridges  and  filament  groups  ;  a  mid-stomach,  which 
commuiiicates  by  means  of  four  perradial  slits  with  a  very 
large  ring-sinus  (occuping  two-thirds  of  the  umbrella) ;  and 
thirdly,  an  oral  portion  or  phar}-nx,  with  four  wide  per- 
radial pouches.  The  genital  organs  are  four  pairs  of 
sausage-shaped  interradial  ridges  lying  on  the  oral  floor  of 
the  ring-sinus. 

This  is  a  new  group  founded  by  Haeckel,  of  which  we  have  at 
present  no  furtlier  details. 

Sub-classII.  HyrnoMEDUSX — These  are  iTyrfroroa  devoid 
of  gastral  filaments  ;  the  sexual  persons  are  always  medusi- 
form,  tho  genital  glands  are  developed  sometimes  from  ecto- 
dermal cells,  sometimes  from  endoderm,  aud  are  always  per- 
radial (in  tho  radii  of  the  first  order;.  The  medusiform  per- 
sons always  possess  a  muscular  non-vascular  velum  (hence 
Craspedota)  and  a  complete  nerve-ring  (hence  Cycloneura  of 
Eimer).  The  marginal  sense-organs  are  either  ocelli  or  oto- 
cysts  or  tentaculocysts.  Tho  diblastula,  in  all  cases  as  yet 
observed,  is  formed  by  delamination  (Balfour).  The  sexual 
medusiform  persons  may  develop  directly  from  tho  egg,  but 
more  usually  the  egg  gives  rise  to  a  hydriform  person — the 
liydroid — which  dillers  from  a  scvohiatoma  in  ita  clon.','e'.e 
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Vertical  axis,  the  indefinite  number  (often  also  position)  of 
its  tentacles,  and  its  frequent  formation  of  a  colony  of  large 
aiie  by -lateral  budding     By  lateral   budding   (n^t^by 


Fio.  32.— Diagram  showing  possible  modifications  of  persons  of  a  jfymnoljlastic 
Hydromedusa.  a,  hydrocaulus  (stem);  6,  liydrorhiza  (root);  f,  enteric  cavity; 
d,  endoderm:'*,  ectoderm;  /,  perisarc  (homy  cose);  g,  hydranth  (hydrifonn 
person)  e:(panded  ;  jt',  hydranth  (hydriform  person)  contracted;  A,  hypostorae, 
bearing  mouth  at  Its  extremity;  k,  eaccifoi-m  ponophor  (sporosac)  springing 
from  the  hydrocaulus;  **,  sporosac  springing  from  m.  a  modified  hydriform 
person  (blastostyle):  the  genitalia  are  seen  surrounding  the  spadlx  or  manu- 
brium; /,  medusiform  pei'son  or  medusa;  m,  blastostyle.     (After  AlJnian.) 

naetameric  fission)  medusiform  persons  which  alone  develop 
Miual  glands  are   produced  on   the  hydriform    colonies ; 


j*;j 


Fio.  88. — Diagram  showing  possible  modifications  of  the  peraons  of  a  Calypto- 
blastlc  Bi/dromeduia.  Lettera  a  to  A  same  as  In  fig.  33.  i,  the  homy  cup  or 
hydrotheca  of  the  hydriform  persons;  /.  medusiform  person  springing (t'om  m, 
a  modified  hydriform  person  (blastostyle);  n,  the  horny  case  or  gojangium 
enclosing  the  blastostyle  and  its  buds.  This  and  the  hydrotheca  i  give  origin 
to  the  name  Cati/ploblajtea.    (.\fter  AUman.) 

these  may  separate  from  the  colony,  or  may  be  retained  in 
a  more  or  less  degenerate  form  adherent  to  it,  as  generative 
buds  or  warts. 


The  medusiform  persons  of  this  group  are  the  Ditcophofa  eryjM>- 
carpa:  of  Eschscholtz,  the  Craspedota  of  Gegenbaur  (1864),  and  the 
Hydromedusida  of  Kblliker  (1853)^th6  last  two  authors  at  that 
time  separating  the  hydriform  persons  as  HydroicUa.  Louis 
Agassiz  (1860)   includes   both. sets  of  persons    imder  th%  term 


Fig.  34 


Fio.  S4. — Diagram  of  Corymorpha.  A,  a  hydriform  person  gtrlng  rfae  to 
meduslfoim  pei^ons  by  budding  from  the  margin  of  the  dlsc;^B.  free  swim- 
ming medusa  (Steenitrupia  of  Forbes)  detached  from  the  same,  with  mano- 
brial  genitalia  (Aniftomedusir)  and  only  one  tentacle.     (After  Allman.) 

Ftc.  35. — Diagram  of  Tubular-ia  indivisa.  A  single  hydriform  person  a  bearing  a 
(.talk  carrying  numerous  degenerate  medtisifonn  persons  or  sporosacs  b.  (Altel 
Allman.) 

Bydroida  (together  with  Lucemaria),  which  also  is  the  term  adopted 
by  Allman  in  his  beautiful  monograph(1871-74).  J.  V.  Cams,  amend- 
ing the  limitations  given  by  Carl  Vogt,  was  the  first  to  use  the  term 
EydTomedusa  in  the  sense  here  adopted  (Handbueh  der  Zoologii, 
1863),  and  it  is  now  employed  in  the  same  sense  by  Gegenbadi 
{Elements  of  Comparative  Anatomy,  London,  1878),  namely,  to  em- 
brace  both   the   cryptocarpous   medusse   of   Eschscholtz   and   tba 


Fio.  36. — Colony  of  BougaintiUea  /ruticosa,  natural  Mze.  attached  to  the 
underatdo  of  a  piece  of  floating  timber.    (After  AJlman.) 

hydroids  related  to  them.  The  term  Hydromedusce  is  used  nnwiseJy 
by  C\&\13  {OruTidzuge  d.  Z.)  for  the  whole  group  of  Bydrozoa.  It 
has  been  the  practice  of  some  authors  to  give  a  double  classification 
of  the  group — one  based  on  the  characters  of  the  medusiform  p^T- 
sons,  the  other  on  that  of  the  hydriform  persons.  In  the  present 
article  a  double  name  will  in  some  cases  be  assigned  to  a  group — 
but  the  attempt  is  made  to  bring  both  sets  of  persons  under  one 
system. 

Order  1.  Gymnohlastea-Anthomedusce. — These  are  fiyiro- 
mednsce  which  all,  as  far  as  is  known,  pass  through  a 
hydriform  phase,  but  in  which  the  medusiform  persons 
may  either  reach  full  development  or  exhibit  the  extremest 
degeneration    {Htjdra.\.^    The  ectoderm  of  the   hydriforrn 
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parsons  may  secreto  a  hurny  tubular  protective  case 
(perisarc),  but  this  does  not  form  cups  for  tho  reception  of 
the  tentacular  crown  nor  cases  enclosing  groups  of  mcdusi- 
(orm  buds  (gonangia).     The  fully-developed  medusiform 


f  10. 87.— Portion  of  colony  of  Boui7a(iiciHta(E''*'i*-<"'n)A'''fc<'"'(^'' '*<""«<'""'- 
flfptoblattta)  more  magolHed.    (From  Lubbock,  oftcr  AUman.) 

persona  never  possess  otocysts  nor  tont.-vculocysts,  but  always 
ocelli  at  the  base  of  the  tentacles.  Tho  latter  are  usually 
four  or  six,  corresponding  to  the  same  number  of  simple 
radial  enteric  canals,  but  may  be  more  numerous  or  reduced 
to  one  or  to  two ;  rarely  they  are  branched  (Cladonema). 


Fig.  33. 


Fig.  89. 


Fig.  40. 


Fio.  M.— Dl«gmtn  of  CtavtL,  ihowlnft  a  hydrifonn  peraon  aaiToandcd  by  a 
verticil  of  dcgenertlo  mcduslform  pursnns  (sporosaca).    (After  Allman.) 

Fio.  89. — Diagram  of  acolony  of  //|frfraf/(nfa,'»howlng  fonr  fonni  of  perrons,  ii, 
hydrlforra  perscn;  6,  modified  bydiifonn  puison,  or  blast. -style,  bearing  c, 
dcKcnerafe  medimlfo.-m  persons  or  sporosacB;  d,  mcdlfled  hydrifonn  person 
alluAtcd  at  the  margin  of  the  colony  (dactyloioold).     (Afrcr  Allraon.) 

Fio.  40. — Dlagmm  of  a  colony  of  Diforgne,  sIiowlDg  three  forms  of  persons  o, 
normal  hydrifonn  person:  ft.  modlllcd  bad-bearlng  hydrifonn  person  (blasto- 
atylc);  r,  degenerate  nicdualform  personi  (sporosacs).    (After  Allman.) 

The  seiual  glands  are  placed  in  the  wall  of  the  mauubrium, 
either  equally  distributed  all  round  it  or  in  four  separate 
perradial  groups,  which  are  often  divided  into  eight  ad- 
radial  groups  by  the  perradial  longitudinal  muscles. 


This  is  a  very  wi-U  defined  group,  aiiica  tlie  OijmnobhsUa  of 
AUman,  based  on  the  characters  of  the  hydiiform  persons — also 
known  as  Tubulnricc  and  Gymnotoka — oorroupmid  exactly  with  the 
AnlkomeduKC  of  Haockel's  new  system.  Ilijdm  is  included  here, 
though  placed  in  a  separate  order  by  Allman.  Some  of  the  leading 
forms  of  hydriform  and  medusiform  persons  are  given  in  the  cuts 
(figs.  34  to  42).  The  greatest  range  in  the  amount  of  degenera- 
tion of  tho  medusiform  persons  is  seen  even  in  genera  of  the  same 
family— C.7.,  Turris  and  Clava — the  former  producing  fre" 
medusae,  the  latter  sessile  sporosaca.  Tho  Oaanidcc  of  Gegcnbaur 
(excluding  tbo  JVilliadcc,  which  Haeckel  assigns  to  thoiiext  group) 
correspond  on  the  whole  to  the  mcdusa-fomis  of  this  order. 


Fig.  41.  Fig.  42. 

Fio.  41.— ITydrlform  person  of  Syncori/nf,  «Uli  medusiform  perioDS  budding fnmi 

It,  and  sho«n  la  various  alages  of  deTclopraent,  a,  ^  c,  <f,  «.    (From  Gegcnbaur, 

after  Dcsor.) 
Via.  ii.— Hydra  rlridli.    or,  ovary;  ff,  tcslls. 

Order  2.  Calyptoblastea-Leptomeduiae. — These  are  Hydra- 
mcdtiscB  of  which  the  hydriform  phase  is  known  in  a 
large  number  of  cases,  whilst  of  others  only  the  medusa- 
forms  are  known  ;  none  are  known  to  develop  directly  from 
the  egg  to  the  medusa-form.  As  in  the  preceding  group, 
the  medusiform  persons  may   reach   full  development  or 


Fig.  43.  ^'8-  <*• 

Fio.  43 -Diagram  of  a  colony  of  Camponti/arfa,  showing  four  tonns  of  per. 
son"'  A,  portion  of  a  fl«d  colony:  *  hydrifonn  per«o ;  ft.  budbeartng 
hydriform  ierMn  (blastostyle) :  R  ft».-awtamlng  col.ny,  be  ng  a  Kxln. 
meduXnu'^person  (bl^itochon..  of  Allcan).  -Kb  modincd  meduslfonn  person, 
budding  fiom  lis  radiating  canals,  aasporoaacs.  (*'"f/""""-,'  ,,^  ,„„  ., 
F.o  44 -Mednslfonn  person  (i.rxfc.),  Me  of  the  '<,"'*»"''^"'''' ".'"'J^'JJ'^^ 
hydtold  colony  of  tho  f.mlly  Bnd,^nd<r  Ocelli  •f'.r'"  *'  'j!^  ""f  °L',™ 
tentacle.,  and  two  medusiform  bud.  on  tho  side,  of  Uie  m.nabrium.  (Aflcr 
Allman.)  . 

exhibit  themselves  as  degenerate  sexaal  eacs  on  the  hydri- 
form colonies.  The  ectoderm  of  the  hydra-forms  ^ ways 
secretes  a  perisarc  which  forms  a  cup-like  protection  (hydro- 
theca)  to  the  tentacle-crown,  and  which  also  encloses  the 
group  of  medusa-buds  in  peculiar  horny  cases  (gofW 
The  fally-developsd  medusiform  persons  (fig.  47)  eim  r 

XJ\     --  7 I 


562 


HYDROZOA 


have  no  otocysts,  but  only  ocelli  {Ocellatw),  or  they  have 
otocysts  (fig.  11)  (ectodermal  sacs),  four,  eight,  or  over  a 
hundred,  not  homologous  with  tentacles,  and  sometimes  in 
addition  ocelli  [Vesiculatce).  The  radial  enteric  canals  are 
usually  four  or  eight  in  number,  but  may  be  more  numerous, 
whilst  the  marginal  tentacles  of  the  disc  are  either  few  or 


Fig.  45.  Fig.  4G. 

iFlo.  45.— Jlcduslfonn  jicrson  (,Sarlta),  rmc  of  \'hc'Anlltomcdusa;  detached  fronTa 
liydioid  colony  of  tlie  family  Co/i/n/rfie.     6,   the  long  manubrium,  beurlnR  \ixi 
on  exception)  mcdusjfoiin  buJa;  a,  mouth. 
[Flo.  4'6. — Mcdiisiform person,  one  of  the  Anlfiomedusce,  detached  from  a  hydro. ^ 
^  colony  of  5(/ncor{/nc'.     Ocelli  are  seen  at  the  base  of  the  tcntaclca,  and  also  (us 
an  exception)  groups  of  raedusKoiTn  buds.  — 

jvery  numerous.  The  genital  glands  always  are'placed  in 
the  course  of  the  radial  canals  of  the  disc  (not  in  the  manu- 
brium), and  stand  out  as  groups  of  wart-like  processes  on 
the  fiub-umbrellar  surface  (6g.  43).'  Their  mode  of  dis- 
charge is  uncertain. 


Fl«.  47.— View  of  the  oral  surface  of  one  of  the  Leplomeduice  iJrene  pelluiida, 
naeckel).  to  show  the  numerous  tentacles  ana  the  otocysts.  gc,  genital  planda ; 
J/,  manubrium;  o/,  otocysts;  re,  the  four  radiating  canals;    Ve,  the  velum.  "^ 

The  CahjptoblasUa  of  Allman,  Skcnotoka  of  Carus,  and  Ca;r.paiiu? 
Itiria  of  authors  form  a  wsll-marked  group  of  hydroiJs  wlircli,  wheoi, 
they  give  rise  to  free  medus.T,  give  rise  to  those  termed  Lcplanicdicsce 
by  Haeckel,  corresponding  to  the  Tfiaumantiadce  and  Eucopida  of 
Gegenbaur'sfystem.  The  calyptoblastic  hydroidZc;><05i:i/;)Aus, which, 
According  to  Allman,  gives  rise  to  a  Lizzia-XWi^  medusa  [Antho- 
\mediis(t),  is  the  only  recorded  exception  to  this  correspondence.' 
fl'he  ^qiioridcc  ind  other  medusae  of  similar  structure  have  not  been 
traced  iuto  connexion  with  any  hydrifonn  trophosome,  but  we  are 
pot  justified  therefore  in  concluding  that  they  develop  directly  from 
the  egg  without  hydriform  phase.  The  chief  point  distinguishing 
fhe  Leplomedxua  as  a  lot  from  the  Anthomcdvs<e  is  the  development 
pf  the  generative  bodies  in  the  radial  canal.s.  This  position  is  simi- 
lar to  that  occupied  bj  the  same  organs  in  Traclwviadvsce  and 
pcyplu>medi(sce.  Allman,  however,  considers  the  genital  glands  of 
the  Leptoiiudusce,  not  as  mere  glands  like  those  of  Aurclia  or 
'flharybdcca,  but  as  a  seiies  of  buds — a  generation  of  aborted 
medusse  or  sporosaca.  In  consequence  lie  terms  the  medusa  of  the 
^eptomedasa  a  blastocheme  (or  bud-producer),  as  distinguished  from 
^  gouocheme   (or  geuital-pro<Jucer>       In   support   of    this   view. 


Allman  {Monograph,  1874)  adduces  the  various  rcmarKaoie'Case; 
of  production  of  buds  by  medusm  wliich  have  been  recorded  (Hr,' 
44,  45,  4(j),  and,  further,  tho  very  striking  similarity  between  the 
structure  of  a  lobe  of  the  genital  gland  of  Obelia  and  a  sporosati 
such  as  we  find  in  HydrcuUiiiia.  It  seems  necessary  to  accept 
AUmau's  view  on  this  matter,  unless  we  are  prepared  to  abandon 
the  homology  of  sporosacs  with  medusse  in  the  case  of  hydrifonn 
^lersons. 

,.  The  colonies  of  hyariiorm  j.ciSonsol  tlie  present  group  differ  fiitar 
sc  according  to  the  arrangement  of  the  cupd  or  hydrothecte. .  '  Ir 
Plumularidce  they  are  sessile,  and  all  on  one  side  of  a  branch  ;  iii 
Serlularidix\.hey  ara  sessile,  and  alternately  placed  on  either  side  ;  ijl 
CampamUaridce  each  cup  is  raised  on  a  jiedicel  or  stalk.  The 
.medusiform  persons  sometimes  remain  abortive  and  sessile  in  their 
gonangia.' 


Fig. 48. — Catmarina{G«ryoD\a)haitnta,OT\aot\\\QTrac]iomrdtti{i.  (AftciHaeckcl.) 
'"'^fl,  neive-ring;  a',  ratUdl  nerve  ;  6, fcntu(uIoc>st ;  c,  circular  canal;  *,  radiating 
canal ;  ^',  ovary  ;  h.  peronia  or  f  atlilacinoiis  process  ascending  from  the  carti- 
ilMHinous-margin  of  the  disc  ccntHpctalty  in  liic  outer  surface  of  the  jelly-like 
disc;  si  .K  of  these  arc  per  rod  inl.  six  interi'ttdiel,  coirx'spondinR  to  the  twelve  solid 
lur-vil  tentuelcs,  resembling  those  of  Ctinina;  k,  dilatation  (stomach)  of  the 
manubrium;  /,  jelly  nf  tl.a  dise;  p,  manubrium;  (,  tentacle  (hollow  and 
tertiaiy,i.e.,  preceded  by  six  perradial  and  six  intelTadiol  sohd  larval  tentacles) ; 
u,  cartilaginous  margin  of  the  disc  covered  by  thrcad-ccUi  ;  e,  velum. 


Order  3.   Trackomediiscr,- 
sense-organs  tentaculocysts. 


-llydromedvsce  which  have  as 
The  otoliths    (6g.    12)    are. 


^- 


Fig.  49.— DlapT'inn  of  a  vertical  section  of  Canuai  ina  bnstata,  passing  on  the 
rIcHt  llirouRh  the  whole  lcng:ih  of  a  indiatirp  comil.  nn'd  on  the  Ic/t  through 
the  outfipread  lobe  of  an  ovary.  /,  pclatinous  substance  of  the  disc  and  Rustric 
Blalk  (manubrium);  t;  radiatJnff  canal;  rs,  its  nuter,  rf.  Its  inner  wall;  j7, 
ovHiiea;  k;  fltomach  (dilatation  of  Ihe  manubrium) ;^Z,  tongue-Ilke  pioccsa  of 
the  gelntinou«  bubstance;  A,  cartilaginous  pioccss  ascending  fiom  the  niarRinn) 
ling  at  the  slie  of  a  tcntaculocyst ;  c,  circular  cunnl ;  b,  tentaculocyai;  •  tt 
velum;  «*,  cariilagiiious  marginal  ring.     (Fiom  Gegcnbanr.)  ■ 

formed   by  -eudodermic   cells   as   in  iSq/phom€dusce,^aad 
ocelli  may  or  may  not  be  present  on  the  tentaculocysfci 
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The  genital  glands  have  the  form  of  wide  outgrowtha  or 
lamciliform  enlargements  in  Ibe  course  of  the  radial  canals 
(figs.  48,  49).  No  hydriform  pbase  is  known  in  any 
member  of  this  group,  and  one  at  least  (Gcryonia)h&s  been 
observed  to  develop  from  the  egg  directly  into  the  medusa- 
form. 

Order  4.  Xarcomeduscc. — These  have  tlie  same  characters 
OS  the  Trachomedmae,  excepting  that  the  genital  glands  are 
in  the  wall  of  the  manubrium  or  in  pocket-like  radial  out- 
growths thereof  (figs.  50  and  51).  Further,  the  marginal 
tentacles  of  the  disc  possess  peculiar  "  roots,"  which  can  bo 
traced  upwards  into  the  gelatinous  substance  of  the  body. 
No  hydriform  phase  has  been  observed  in  this  group, 
whilst  ^gina  and  ^yinopsis  have  been  shown  to  develop 
directly  from  the  egg  to  the  medusa-fonu. 


Fio.  60. — Cuntna  rfiododaelj/la,  one  of  tlio  Hareomfduxfe.  f,  cl.-cul&r  canal;  h, 
"otoporpa"  (ear-rlvet.4)  or  centripetal  process  of  the  mArglnal  corUlactnoua 
ring  connected  wllh  tcntBciilocyst;  k,  stomach;  /,  Jelly  of  ttie  disc;  r-,  radlat- 
ln|( canal  (pouch  of  stomach);  ff,  tentacles;  ftc,  tentacle  root.  (After  HocckcL) 
The  lappets  of  the  margin  of  the  disc,  aeparotcd  by  deep  notches,  above 
which  (nearer  the  aborai  pole)  the  tonlaclcs  projectfrom  the  disc  (not  mar- 
ffinal  tliereforc.^,  are  clnractcristic  of  many  KaffcmrJu^  e  txii  ''Yacfioiiieduitg. 
Cartilaginous  atrdnds  (the  manilq  rivets  or  pcronlai)  cvDucct  the  tentacle  root 
with  the  solid  marginal  ring. 

The  two  orders  TmcJiomedusa  and  Narcomedusce  are  established 
liy  Haeckel  in  lis  now  "  system  "  for  the  peculiar  forms  cl.issed  by 
Carua  as  Haplomorpha,  and  by  Allnian  as  Monopsea.  These  latter 
names  have  reference  to  the  fact  that  no  hydriform  phase  is  known 
to  occur  in  the  life-history  of  these  organisms,  a  fact  which  is  not 
peculiar  to  them,  and,  if  ic  sliould  prove  to  bo  not  universal  amongst 
them,  would  by  no  means  invalidate  their  claim  to  a.  distinct  posi- 
tion on  the  grounds  afforded  by  the  characters  above  given.  They 
are  remarkable  for  a  certain  hardness  and  stilfiicss  of  tiie  gelatinous 
substance  of  the  disc,  or  at  any  rate  of  the  cellular  axis  of  the 
tentacles,  on  accout  of  which  the  orders  are  contrasted  by  Haeckel 
as   TrachyiUnos  with  Anthomedusoo  and  Leptomedtisa,  which  are 


Fia.  81. — Diagram  of  a  Tcrllcol  section  throngh  a  young  Cunina  rhododactyJa^ 
passing  on  the  right  aldo  tlironph  a  radiating  pouch.  6,  tenlaculocysl;  c, 
circular  canal;  y,  ovary;  h,  marginal  cartilage  and  connecting  process 
springing  from  a  tentaculocyst  (ntopoipa) ;  A.  stomach;  f,  Jelly  of  the  ditc; 
r,  radiating  canal  or  pouch;  ((,  tenUdo  (soUd,  cortUaelnous) ;  lie,  tentacle 
root;  V,  velum.    (From  Gegeubaur.) 

termed  Z^<p((>/imc  ;  a  curious  itarallelism  as  to  the  position  of  the 
genitalia  exists  between  AiU/tomedusit  and  Narcomcditace  on  the 
one  hand  and  Lfptonudusw  and  Trachomedusir,  on  the  other. 
The  orders  present  a  vcrv  high  degree  of  development,  both  in 
coarser  and  histological  difTerehtiation.  At  one  time  it  was  sup- 
posed, in  accordance  with  Haeckel'a  observations,  that  Ocryonia 
(Carmarina,  fig.  481,  one  of  the  Traehonudusa:,  gave  rise  by  buds 
from  its  enteric  walls  to  young  dining  {Karcomedusa:,  fig.  60), 
but  this  has  been  explained  by  the  observations  of  Franz  Schuizo 
and  of  Uljanin  as  due  to  parasiti-sm,  young  Cuninoc  in  the  condition 
of  ciliated  Planulce  entering  the  mouth  and  enteric  chamber  of  the 
Carviaritia,  The  same  explanation  probably  applies  (Clans)  to  the 
aupposed  internal  buds  of  Cunina  observed  by  Oegcnbaur,  Fritz 
Miiller,  and  Metsehnikow.  The  jiroccsa  is  aufliciently  remarkable 
according  to  the  last  observer,  for  the  first  generation  of  buds  pro- 
duce a  second  generation  by  external  gemmation,  before  attaining 
the  characters  of  the  parent  Cunina.     The  anatomy  of  these  forms 


is  fully  given  in  HneckePa  memoin  in  the  JenniK^t  ZtUtcUrlft,  vol* 
i.  and  ii. ,  1 864-60  ;  also  further  details  as  to  Cannarina  are  girtn  is 
Kimer's  J/ci/iMCH,  1878. 

Order  5.  //yc/r(x-orn//iHfF.— These  are  I/yJromeduta  iu 
which  the  l\ydriforra  phase  forms  large  colouies,  presenting 
a  copioua  calcareous  deposit  — ris-rdiFTw 
in  tlio  ectodermal  tissue  (coe-  fK^M'  - 

nosteura  of  Moseley),  leav-  T^^- 
ing  only  the  hydrantlis  or  ten- 
tacular region  free  from  such 
hardening.  The  mcdusifonu 
persons  are,  at  present,  only 
known  in  the  degenerate 
form  of  sporosacs,  which 
occupy  cavities  (ampullaj 
of  Moseley)  -.n  the  har- 
dened base  of  the  colony 
(Stylasteridae).  No  such 
cavities  have  been   detected''"'-  •^r'-'>''i/'i,  "'  "'•"'"'«»• 

'   .         ,  ,  ir-ii  'J    \       1-1        cotallum  of  JVif/cpor^  norfoia,  show. 

I    in  others  (.l/l/fC/JOCKIrt'),  which      Ingtho  cyclical  an-angcmcnt  of  tha 

miv     thprpfnrp     aivn    ri«ft    tn      P°r<-»  occupied  by  the  ■•pcnons"  or 

I  miy,  inereiore,  give  rise  lo  iiydiamhB.  T»ito  thenaiuial  »im. 
complete medusiforra  persons.  C'™"  >io«icr) 
In  all  a  marked  polymorphism  has  been  observed  (fig.  53), 
consisting  in  the  differentiation  of  longer  tentacle-like 
persons  (dactylozooids)  and  shorter  mouth-bearing  persons 
(gastrozooids).  The  persons  of  both  kinds  are  either 
scattered  irregularly  or  the  dactylozooids  are  arranged 
around  the  gastrozooids  in  cyclosystems  of  greater  or  leas 
definiteness,  or  in  distinct  rows  (fig.  55)  The  positioa  oi 
these  two  kinds  of  hydriform  persons  is  marked  by  definite 
graups  of  pits  (cyclosystems)  in  the  dried  calcareous  skeleton 
of  the  colonies,  which  simulate  the  calvcles  of  the  stony 
corals  (Anlhozoa). 


FlO.  63.— Enlarged  view  of  the  aurfaco  of  a  living  ifitlrpcra.  slio«  ir.g  Uvt 
dactylozooids  suiTOundlng  a  central  gastrozo<4<l.    (From  Uoselcy.) 

Louis  Agassiz  was  the  first  to  recognise  the  true  nature  of  the 
MilUporidtB,  and  his  imperfect  observations  have  been  fully  coo 
firmed  and  greatly  extended  by  Mr  Moseley  (Phil.  Tram.,  1878)  wht, 
fttided  tlio  StyJakeridce  previously  regarded  as  Anihozoa  to  th» 
category  of  calcigcnoas  hydroids,  and  founded  the  order  of 
HydrocoruUina.  The  Styiaitcridce  differ  from  the  ililleporidte  \\. 
possessing  a  calcified  axial  style  at  the  base  of  the  dilated  portion  ol 
each  grwitrozooid,  and  further  in  t!ie  ascertained  development  of 
sporosacs,  and  in  the  greater  comjdicatiou  of  their  cyclosystema 
These  forms  arc  abundant  in  tropical  sens,  and  contribute  with  iht 
Anlliotoa  and  Corallines  lo  the  formation  of  coral  reefa.  Allopora 
and  Stylaatcr  occur  oil  the  Norwegian  const  The  woodcuts  illuk 
trating  the  structure  of  <this  group  are  boiTOWcd  from  Mr  Moseley  • 
Note*  of  a  Katxiralisl  on  the  "  Challenger." 

The  nearest  alli»»  of  the  Hydroeorallina  are  such  polymori'bu 
Oymnotlo''  "  '  .'i'um  (fig.  89);  the  definite  division  of  labour 
and  the   )  '    i"  *ho  former,  together  with  their  Culu 

genous  jiic ,    .■.:!!>'  ilicm  to  rank  as  a  diatinct  ordex. 
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Order  6.  Siphonophora. — These  are  Hyiromeimce  in 
Wliicli  hydrlform  persons  alone  {Velella)  or  hydriform 
persons  and  sterile  medusiform  persons  are  united,  under 
many  special  modifications  of  form,  to  constitute  .floating 
colonies  of  very  definite  shape  and  constitution.  In 
addition  to  these  are  developed  medusiform  sexual  persons 
which  usually  are  sporosacs  and 
only  exceptionally  attain  full  de- 
velopment so  as  to  be  liberated 
from  the  colony  as  free-swimming 
medusae  (Velella,  as  Ckrytomitra; 
Physalia,  only  liberating  female 
medusae).  The  medusiform  persons, 
where  sufficiently  developed,  exhibit 
the  velum  characteristic  of  Hydro- 
tnednsce;  the  larger  mouth-bearing 
hydriform  persons,  which  are  some- 
times the  only  representatives  of 
their  kind,  are  remarkable  for 
difiFerentiation  into  four  regions, — 
a  proboscis,  a  stomach,  a  basal  ring, 
and  a  short  stalk  on  which  the 
tingle  tentacle  of  great  length  is 
situated  (fig.  56,  f).  In  the  sub- 
order Physophoridce  (fig.  67,  C)  the 
persons  are  united  by  a  short  or 
long  •  and  spiral  stem,  terminated 
at  one  end  by  a  flask-like  air-sac 
(pneumatocyst);  below  the  air-s.ac  a  p,„,;4._p„^i;;r7fl„eTorai 
biserialor  multiserialrangeof  swira-  lum  o(  Asiyiu$  jutrivwu 
ming-bells  (nectocalyces  =  medusas 
■with  suppression  of-  manubrium, 
tentacles,  and  sense-oi'gans)  are 
placed.!  'Covering  pieces .  (hydro- 
phyllia,  'reduced  medusas)  and  dactylozooids  are  affixed 
to  the  succeeding  region  of  the  stem,  and  alternate  in 
definite  order  with  the  mouth-bearing  hydriform  persons 
(polyps  or  nutritive  persons)  and  generative  medusiform 
persons.  In  the  sub-order  Physalidoe  the  stem  is  con- 
verted into  an  air-sac,  enormously  enlarged,  and  the  necto-_ 


(one  of  the  StylasteyiJiF), 
showing  cyclosystems  placed 
at  intervals  on  the  branches, 
each  with  a  central  gastro- 
pore  and  zone  of  slit-like  dac- 
tyloporcs.    (After  Moseley.) 


fio.  65.— Dlapi-araa  lUusti-oting  the  successive  stages  In  the  development  of  the 
cyclosystema  of  the  SlylatUridce.  1,  Sporadopora  dichotoma.  2,  3,  AUopora 
nobUit.  I  4,  Altopora  profunda,  b^  AUopora  miniacca.  C,  Attytvs  tubvirxdia, 
7,  Oitlifhopora  eoccinea.  i,  style;  rfp,  dactylopore  ;  j?;),  gastropore;  &,  In  fig.  6, 
Inner  borseshoo-shaped  mouth  of  gastropore.    (After  MoscleyO 

lalyces  and  hydrophyllia .  are  absent.  In  the  Bub-ord(;r 
Calycophoridce  the  air-sac  is  not  developed,  the  nectocalyces 
Bire  in  a  biserial  group, .  or  reduced  to  two  or  to  one. 
Dactylozooids  are  wanting,'  The  modified  persons  (append- 
ages, Huxley)  arise  from  the  stem  in  groups,  and  can  be 
withdrawn  into  (he  fcffVitv  of  a  swimming-bell  (fig.  67,  B). 


Each  group  consists  of  a  nutritive  person,  with  long  ten- 
tacle, of  generative  medusoids,  and  usually  also  an  umbrella- 
shaped  or  funnel-like  covering  piece.  The  latter  separate 
in  some  Diphyidce,  and  lead  an  independent  life  aa 
Eudoxicc. 

In  the  suborder  Discoidce  the  stem  is  converted  into  a 
flattened  dise  with  a  system  of  canalicular  cavities.  Above 
this  lies  the  air  sac,  a  flattened  reservoir  of  cartilaginous 
consistence.  The  hydriform  persons  depend  from  the  disc, 
centrally  a  large  nutritive  person  surrounded  by  smaller 
similar  persons  carrying  at  their  bases  the  generative 
medusoids ;  near  tlie  edge  of  the  disc  are  dactylozooids. 
The  medusoids  develop  into  complete  medusiform  persons, 
and  develop  the  genital  products  after  liberation  from  the 
colony,  when  they  are  known  as  Chrysomitra. 


Tig.  5C. — Diflgram  showing  possible  modifications  of  medusiform  and  hydrl. 
form  persons  of  a  colony  of  t^phonophora.  n,  pneumatocyst;  k,  necto- 
calyces (swimming  bells);  f,  hydiopliyllium  (covering-piece/:  i,  generative 
medusiform  pei'son;  g,  dactylozooid  with  attached  .  tentacle,  A;  e,  nutritive 
hydriform  person,  with  branched  grappling  tentacle,  /;  m,  stem.  The  thick 
black  line  represents  endoderm,  the  thinner  line  ectoderm.    (After  Allman.) 

Tlie  SipluyiiophcraaXorie,  amongst  the  colonies  formed  by  Ifi/drozoa, 
exhibit  a  high  degree  of  division  of  labour  and  consequent  individua- 
tion. The  mode  of  origin  of  such  colonies  has  been  discussed  above. 
The  locomotive  habit,  as  contrasted  with  the  sessile  habit  of  other 
colonies,  is  no  doubt  correlated  with  the  sharply  defined  individuality 
which  they  attain  (compare  CrislatcUa  among  Polyzoa).  Velella 
ani  Physalia  are  occasionally  seen  on  the  southern  and  western 
shores  of  England,  but  as  a  rule  the  Siphonophora  are  met  with  only 
in  the  open  ocean  and  in  the  Mediterranean.  By  some  authorities 
iht  Siphonophora  are  assigned  a  distinct  position  among  the  Hydro- 
zqa,  side  by  side  with  the  Hydromcdusce  nnd  Scyphovicduste ;  their 
interpretation  as  floating  colonics  of  ITydromalusce,  an  interpre- 
tation necessitated  by  the  structure  of  tlicir  medusiform  persons, 
forbids  their  separation  from  that  group. 

Fossi^  HvDEOZOA. — Theresearchesof  Moseley  have  neces- 
sitated a  redistribution  of  the  group  of  Anihozoa  known  as 
the  Tahulata.  Among  these  appear  to  be  a  few  Hydro- 
corallince,  which  occur  in  the  fossil  state.  The  Palaeozoic 
forms  known  as  graptolites  are  by  some  authors  assigned 
to  the  Ilydrozoa,  but  the  grounds  for  placing  them  in  this 
position  are  very  slight,  owing  to  the  imperfect  nature  of 
fhe  remains.  A  discussion  of  the  small  amount  of  structure 
which  they  present  would  be  out  of  place  hero. 

Remarkable  Scypliomeditsce  have  been  obtained  from  the 
Solenhofen  slates  (Jurassic);  excepting  these,  no  noteworthy 
extinct  Ilvdrozoa  are  known  (see  Haeckol  m  Zeitsch.  tuiss. 
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and  Jenaiiche  Zeitsch.,  vol   viii., 
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Zod.,  voU.   XV.,   xix., 
1874). 

Relationship  of  the  Ctenophora  to  tht  HyJiozoa.—TU 
remarkable  medusa-form  recently  described  by  Haeckel 
(SiUungiber.  Jenaische  Gesellich.,  1878)  as  Clenaria  cteno- 
phora, and  classed  by  him  amongst  the  AnthomeJutce,  seems 
to  furnish  a  very  direct  transition  from  the  structure  of  a 
medusa  to  that  of  such  a  ctonopLor  as  Cydippe  {Pleuro- 


disc  narrowed  so  as  to  give  the  organism  a  spherical  form. 
The  approximated  margins  bound  au  ori6ce  leading  to  the 
sub-umbrella  space.  Tbis  ori6ce  corresponds  to  the  so- 
called  mouth  of  a  Cydippe.  Further,  Clenaria  has  two, 
ond  only  two,  long-fringed  tentacles,  like  those  of  Cydippe, 
and  each  springing  from  a  pocket  as  in  that  genus,  nnd 
on  the  surface  of  its  spheroidal  umbrella  eight  rows  of 
differentiated   ectodermal  cells,  which   though  not  ciliated 


'  fio  57.— FlMllnlt  rolonlts  of  Slphotophora.  A,  Diphnei  eampanuJala  B.  A 
croup  of  (ippendftgct  from  lli«  stem  of  the  Mine  Dtpfiifii.  C,  P/tt/tnp/ioj-a 
kgdrottatUa.  D,  Scpir«to  ncctocajyx  of  tho  ume.  £,  Closter  of  ftmalo 
•porOBac«  (aborted  mcdiisK)  of  A'jatma  taraiL  a,  stem  or  axis  of  the  colony; 
a*.  pneamatocyBt  (alr-bUddcr);  m,  necfocalyx;  e,  sub-nmbrcllar  cavity  of 
nectticalyx;  r,  radiating  cannla  of  the  umbrella  of  tho  nectocalyx;  o,  orifice 
formed  by  ttte  margin  of  ihe  umbrella;  f,  hydruphyllla  In  B.  daclylozooida  In 
C\  n,  itomach;  f,  tcnt^iclcs;  Qt  aporosdca.    (From  Gegenbaur.) 

brachia).  The  woodcut  and  appended  explanation  (fig.  58) 
copied  from  Haeckel's  memoir  will  render  the  relations 
of  the  two  forms  clear.     Clenaria  has  the  margin  of  its 


Fio.  ti^.—  C'tenaria  C'tnophora  (IlaCckcI).  ono  of  the  AnV'(im''luitr,  conncctln|< 
that  croup  with  the  Cttvoj-hora.  A,  lateral  Tlew  of  the  entire  mcduia  ;  B,  twft 
horizontal  views,  that  to  tho  left  representinc  the  suiface  of  tho  aboral  hcmN 
aphcre,  that  to  the  rlfiht  a  section  passing  nearly  cquatoilally.  a,  Ihe  ciKhl 
(ciliated  7)  rows  of  thread-cells,  adradlal  In  position,  and  corrtspondlnic  to  tba 
elfiht  ctenophoral  tones  of  PUurcArachia',  h.  jelly  of  the  umbrella;  e.  drcnlar 
muscle  of  the  sub-umbrella;  </.  longitudinal  muscles  of  llio  sub-umbrella;  e, 
stomachal  dllotatlon  of  the  enteric  cavity ;  /,  the  sixteen  orol  tentacles;  p.  the 
four  pcnadial  generative  elands  In  tlie  stomach  wall  (manubrium);  A.  the 
four  peiradlnl  primary  radiating  canals;  t,  the  eight  adiadial  bifurcations  of 
the  preceding  ;  t.  ring  canaMn  tho  margin  of  the  umbrella;  f.  velum  ;  m.  tho 
two  lateral  tentacle  pouches;  n.  (ho  two  lateral  unilaterally  filngcd  tentacles; 
0,  the  apical  cavity  (infun<llbulum)  above  the  stomach.  Tho  canal  system, 
with  Its  four  primary  and  elcht  secondary  rami  agrcea  In  Clinaria  and  Pltur^ 
brachia.  The  mouth  of  the  latter  Is  homologous  with  trie  margin  of  the 
umbrella  tff  tho  former.  The  mouth  of  Cl'natia  Is  homologous  with  the 
Junction  of  the  so-called  funnel  of  ^/rurc&raMi'ii  with  Its  so-called  digestive 
cavity.  This  last  Is  the  homolog-ue  of  the  sob-unibrellar  cavity  of  Clinaria. 
The  apical  opening  or  openings  of  tlio  funnel  of  CUnophora  Is  paralleled  by 
the  stalk  canal  of  medusa,  whilst  thi  agreement  between  tho  tentacles  and 
(bilr  pouches  la  Cttnaria  and  Ptturolrachia  Is  complete. 

correspond  closely  in  position  with  the  eight  ctenophoral 
ambulacra  of  Cydippe.  TLe  disposition  of  the  enteric  canal- 
system  of  Clenaria  is,  as  shown  in  the  cut,  also  transitional 
in  the  direction  of  Cydippe.  Aiiart  from  the  existence  of 
Ctenaria,  the  homologies  suggested  by  Haeckel  between 
Ilydromedusm  and  Ctenophora  are  such  as  to  commend 
themselves  very  strongly  to  acceptance.  (e.  e.  l.) 


HYDRUNT'JM.     See  Otraxto. 

HYERES,  a  town  of  France,  in  the  department  of  Var 
and  nrrondissement  of  Toulon,  about  3  miles  from  the 
coast  of  the  Mediterranean.  It  is  connected  by  a  branch 
line  with  the  railway  from  Toulon  to  Cannes,  and  by  dili- 
gences with  the  neighbouring  towns.  The  town  proper  is 
situated  on  the  south-eastern  side  of  a  steep  hill  (650  feet 
high)  which  forms  ono  of  the  last  buttresses  of  tho 
Miiurettes,  a  group  of  picturesque  hills  covered  with  olive, 
pine,  and  cork  trees,  and  underw(Kid  of  myrtles  and  other 
shrubs.  In  front,  towards  the  south  and  south-east,  a 
fertile  plain,  once  famous  for  its  orange  groves,  and  now 
mainly  occupied  by  vineyards  and  farms,  stretches  to  the 
sea,  while  towards  the  south-west,  across  a  narrow  valley, 
rises  a  cluster  of  low  but  well-clad  hills.  The  older  part 
of  the  town,  still  on  its  eastern  and  northern  sides  sur- 


rounded by  its  ancient  and  dilapidated  wall,  is  o  labyrinth 
of  steep  dirty  streets  ;  but  the  new  quarters  which  have 
grown  up  at  the  foot  of  the  hill  have  handsome  boulevards 
and  villas,  many  of  them  with  beautiful  gardens  full  of 
semi-tropical  plants.  Of  best  note  among  the  objects  of 
interest  at  Hyires  are  the  house  (Rue  Rabaton,  No.  7) 
where  Massillon  was  born  ;  the  cathedral  or  church  of  St 
Louis,  a  low  building  of  the  12th  century  (restored  in 
1840),  which  belonged  to  tho  Cordeliers;  and  the  ancient 
castle,  crowning  the  highest  part  of  tho  hill.  The  Place 
des  Palraiei-s  takes  its  name  from  the  seven  palm  trees 
planted  there  in  1834.  On  the  plain  between  the  town 
and  the  sea  are  large  nurseries,  an  excellent  jardin  d'ac- 
cllmatation,  and  the  famed  kitchen  gardens  which  supply 
Paris  with  early  fruits  and  vegetables  and  with  roses  in 
winter.     Thrro  are  estensive  salt-beds  on  the  peninsiUa  ol 
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Giens,  wliich  juts  due  soutli'into  the'  Mediterranean,  wHere  ! 
salt  is  made  by  the  exposure  of  the  sea-water  to  the  sun.  | 
Up  to  the  14th  century  Hyferes  was  a  larger  and  more  im-  j 
portant   town  than  Toulon;    and  in  the  16th  century  it  j 
became  famous  as  a  winter  resort    Catherine  de'  Medici  at  | 
one  time  thought  of  making  it  the  seat  of  a  royal  residence;   j 
At  present  the  more  brilliant  social  attractions  of  sonre  j 
of  the  neighbouring  watering-places  of  the  Riviera  divert  | 
tlie  moro  fashionable  visitors  from  Hyires.     In  climate  it  ' 
differs  little  from  its  more  favoured  compeers.     From  the 
east  and  north  east  winds  it  is  completely  sheltered,  but  it 
lies  open  to  the  ravages  of  the  mistral.     The  population 
in  1872  was  returned  at  5881  for  the  town  and  11,212  for 
the  commune;  in   1876  the  corresponding  figures    were 
6797  and  12,289.     The  islands  of  Hyferes  (the  Stoechades 
— at  ^Toixa&K  iTJo-oi— of  the  classical  geographers),  other- 
wise called  Les  lies  d'Or,  lie  to  the'east  of  the  peninsula 
of  Giens,  and  form  a  protection  to  the  roads  of  Hyferes,  one 
of  the  great  rendezvous  of  the  French  fleets.     The  principal 
islands  are  Porquerolles,  which  rises  to  a  height  of  600 
feet,  Port-cros,  and  Titan.     The  population  is  scanty.     A 
inarquisate  of  the  lies  d'Or  was  created  by  Francis  I 

Pee  .Alphouse  Denis,  Promenades  pittoresques  A  ffyires,  1842; 
lEuyine  Farenc,  Les  riciis  du  tourisU  Provenpd,  1859;  Aiifcuvre, 
ffyires  et  sot  vullie,  1862;  Joanne,  Uyires  et  Toulon,  1870('  "'en- 
Iheric,  La  Provence  maritime,  1880. 

HYGIENE  is  the  science,  Practical  Hygiene  the  art, 
of  preserving  health.  The  name  has  been  adopted  from  the 
JFrench,  from  which  language  it  has  also  been  iutroduced 
into  most  other-  tongues ;  it  is  derived  from  the  Greek 
vyieio.  or  vytt's,  healtli.  Writings  on  heaUh  are  among  the 
oldest  in  the  world,  for  the  subject  has  engaged  the  attention 
of  the  profoundest  thinkers  and  the  most  renowned  leaders 
of  men.  VTe  have  only  to  point  to  the  elaborate  directions 
iu  the  Mosaic  laws  for  the  preservation  of  health  through 
scrupulous  attention  to  cleanliness,  the  isolation  of  the  sick, 
and  extreme  care  in  the  use  of  wholesome  articles  of  food 
and  drink.  Throughout  the  whole  of  their  history  the  Jews 
enjoyed  a  remarkable  immunity  from  epidemic  disease,  the 
most  of  the  instances  in  which  such  disease  occurred  being 
reoreaented  as  those  in  which  they  departed  from  the  law 
»nd  doubtless  relaxed  the  wholesome  vigilance  enjoined 
(>7  it  In  mediaeval  and  modem  history  they  have  often, 
even  down  to  our  own  time,  been  spared  the  ravages  of 
•ql demies,  when  their  Christian  neighbours  were  perishing 
around  them.  Ignorant  superstition  often  gave  rise  to  the 
idea  that  they  had  poisoned  the  wells,  and  they  fell  victims 
to  the  fanaticism  of  the  times.  It  is  highly  probable  that 
the  periodical  cleansing  of  their  dwellings,  involved  in 
the  thorough  search  for  the  leaven  wliich  preceded  the 
yearly  passover  {Mishna.  Pesaohim,  i.  11),  had  a  notable 
inftoencs  in  preventing  that  continuous  deposition  of  organic 
matter,  which  is  no  doubt  one  most  powerful  factor  in  the 
production  of  zymotic  disease.  On  the  other  hand,  the  filthy 
habits  of  the  Christian  populations  offered  a  premium  to 
plagues  of  e^  ery  kind  ;  for  there  is  no  parallel  in  ancient 
history  to  the  terrible  invasions  of  disease  which  from  time 
to  time  ravaged  Europe  down  to  quite  recent  times. 

It  is  the  province  of  hygiene  to  seek  out  and  determine 
tha  causes  of  disease,  and  to  formulate  rules  for  their 
prevention  and  removal.  It  may  thus  be  called  also 
preventive  medicine,  although  this  term  does  not  quite 
express  all  that  must  be  included.  The  progress  of  hygiene, 
such  as  it  was,  rested  for  many  ages  upon  an  empirical 
basis,  and  indeed  to  a  large  extent  this  is  still  the  ease. 
The  subject  haoj-  however,  in  later  times  at  least,  been 
studied  to  considerable  advantage,  although  much  remains 
to  b»  done.  Two  centuries  ago  the  mortality  of  London 
waa  80  per  1000 — at  the  present  day  it  is  under  23.  A 
century  ago  shipa  conld  barely  keep  the  ees  for  icurvy,  vliikt 


jails  and  hospitals  were  in  many  cases  the  hotbeds  of  fatal 
disease  ;  now  those  conditions  are  rectified,  or  at  least  thft 
means  of  rectifying  tliem  are  known.     Thirty  years  an-o  the 

English  troops  at  home  died  at  the  rate  of  20  per  1000 

now  their  death-rate  is  less  than  one-half  of  this.  A  know- 
ledge of  the  causes  and  modes  of  propagation  of  disease 
being  necessary  in  order  to  provide  rules  for  its  prevention, 
it  is  obvious  that  hygiene  must  be  largely  dependent  upon 
the  advances  made  in  pathology  and  setiology  ;  hence  the 
impossibility  of  any  very  marked  progress  in  former  times, 
by  reason  of  the  imperfection  of  the  collateral  sciences,  and 
the  want  of  the  appliances  more  recently  made  available 
for  inquiries  of  such  a  difficult  and  recondite  character. 
Within  this  century,  however,  and  especially  within  the  last 
forty  or  fifty  years,  it  has  been  possible  to  follow  out  the 
subject  on  a  more  strictly  scientific  basis,  and  bo  to  lay  a 
foundation,  at  least,  on  which  to  build  a  structure,  which 
may  one  day  entitle  hygiene  to  a  place  among  the  more 
exact  sciences. 

The  special  subjects  which  hygiene  embraces  are  the  fol- 
lowing:— I.  Tliose  which  concern  the  surroundings  of  man; 
such  as  meteorological  conditions,  roughly  included  under 
the  head  of  climate ;  the  site  or  soil  on  which  his  dwelling 
is  placed  ;  the  character,  materials,  and  arrangement  of  his 
dwelling  ;  the  air  he  breathes  ;  the  cleansing  of  his  dwell- 
ing, and  the  arrangements  for  the  removal  therefrom  of 
excreta  and  other  effete  matters. 

II.,  Those  which  concern  the  personal  care  of  health;  such 
as  the  food  he  eats  and  the  water  and  other  beverages  he 
drinks;  clothing;  work  and  exercif-e;  personal  cleanlinsas; 
special  habits,  such  as  the  use  of  tobacco,  narcotics,  <tc. ; 
control  of  sexual  and  other  passions. 

III.  Certain  pointj  not  directly  included  in  the  above ; 
such  as  the  management;  of  infancy ;  the  prevention  of 
disease;  the  hygiene  of  the  sick-chamber;  and  the  disposal 
of  the  dead. 

It  is  obvious  that  it  is  impossible  to  draw  any  hard  and 
fast  line  in  these  divisions,  and  that  they  must  constantly 
run  into  and  overlap  each  other.  Such  a  division,  however, 
gives  a  general  idea  of  the  scope  of  the  science,  and  a  brief 
consideration  of  the  different  sections  wiU  enable  us  to 
furnish  a  slight  sketch  of  the  nature  of  the  subject. 

1.  Meteorological  o]i  {io-ca\\id)  cUmatic  coniitioui.  Here 
temperature  and  humidity  are  the  two  points  that  obviously 
present  themselves  for  consideration,  but  it  is  very  difficult 
indeed  to  separate  their  influence  from  tliose  of  soil  or  site. 
It  is  also  certain  that  much  that  has  been  attributed  to 
climate  is  really  due  to  other  causej.  It  may  be  laid  down 
as  a  general  principle  that,  if  moderate  care  be  taken,  man 
may  preserve  his  health  in  almost  any  part  of  the  world, 
although  it  must  be  admitted  that  in  some  places,  such  as 
hot  and  moist  climates,  disease  causes  appear  to  be  more 
easily  called  into  action  than  under  colder  or  drierconditions. 
Some  diseases,  such  as  yellow  fever,  appear  to  require  a 
certain  temperature  for  their  development  and  propagation ; 
others,  such  as  enteric  (commonly  called  "typhoid")  fever, 
appear  to  exist  indiscriminately  under  any  meteorological 
conditions;  others,  such  as  cholera,  although  undoubtedly 
originating  in  hot  and  moist  countries,  app  ar  capable  of 
being  propagated  in  most  parts  of  the  world.  In  some 
cases  great  heat  and  dryness  arrest  disease,  as  used  to  1)6 
observed  in  Egypt,  where  the  plague  was  commonly  said  to' 
cease  after  St  John's  da)'.  During  the  hot  harmattan  wind 
of  the  west  coast  of  Africa  small-pox  is  arrested,  and 
successful  vaccination  becomes  impossible.  To  the  sick  or 
delicate,  meteorological  conditions  are  of  great  importance, 
but- this  part  of  the  subject  belongs  more  to  the  treatment 
of  disease  than  to  geuerai  hygiene.  To  the  healthy, 
meteorological  conditions,  however  much  they  may  affect 
pcrscnd  comfort,  (jca  of  coicparativoly  little  moment  w 
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regards  Lealtli,  so  lung  03  reasonable  care  U  observed.  In 
a  healthy  body  an  adaptation  to  circumstances  rapidly  takes 
place,  and  an  equilibrium  is  soon  established.  Thus,  it  used 
to  be  supposed  that  great  heat  increased  the  temperature 
of  the  body,  but  later  observations  have  shown  this  to  bo 
erroneous,  and  that  the  balance  is  soon  re-established  by  the 
process  of  transpiration; — should  this,  however,  bo  arrested, 
then  a  rise  of  temperature  may  take  pla:e,  and  disease  of  a 
febrile  character  be  established. 

2.  The  soil  or  site  of  the  dwelling  u,  however,  of  greater 
moment,  and  much  that  has  been  attributed  to  climate  has 
been  more  truly  due  to  locality.  Soila  are  generally  divided 
into  moist  and  dry,  permeable  and  impermeable,  and  again 
subdivided  arcordiog  to  formation,  composition,  slope,  ic. 
Healthy  soils  are  those  which  are  dry  and  permeable,  or 
which  have  such  a  slope  aj  renders  drainage  easy;  on  the 
other  hand,  soils  which  are  flat,  moist,  and  impermeable  are 
generally  unhealthy.  Soils  containing  muchorganic  matter 
are  to  be  avoided,  such  as  alluvial  soils  generally,  as  well 
as  all  marshy  districts.  The  air  in  soils  is  generally  more 
or  less  impure,  hence  the  unadvijability  of  occupying 
■dwellings  below  the  ground  level  or  situated  immediately 
on  its  surface.  The  water  in  the  soil  is  a  que.=tion  of  great 
importance,  apart  from  tLe  mere  moisture.  At  varying 
distances  from  the  surface,  but  everywhere,  there  exists  a 
great  subterranean  lake  or  sea,  known  as  the  ground-u-ater 
or  water-table,  which  is  constantly  in  motion,  both  vertically 
and  horizontally.  Its  horizontal  movement  'u  towards  the 
nearest  water-course  or  towards  the  sea ;  its  vertical  move- 
menfis  determined  by  rainfall  chiefly.  JIuch  importance 
has  been  attached  to  it,  and  the  follow  ing  points  may  be  con- 
sideredas  accepted  by  most  hygienijts  : — (\)  a  permanently 
high  ground-water,  that  is,  within  5  feet  of  the  surface,  is 
bad,  while  a  permanently  low  ground-water,  that  is,  more 
than  15  feet  from  the  purface,  is  good  ;  and  (2)  ^iolent 
fluctuations  are  bad,  even  with  an  average  low  ground-w  ater; 
a  comparatively  high  ground-water  with  moderate  and  slow 
fluctuations  may  be  healthy.  According  to  the  school  of 
Pettenkofer,  it  is  the  ground-water  which  determines  the 
spreal  of  certain  forms  of  disease,  such  as  cholera  and 
enteric  fever.  A  previously  high  level,  Bucceeded  by  a  fall, 
with  a  certain  height  of  temperature  in  the  soil-air,  is  the 
condition  believed  by  them  to  be  the  one  most  fa\ourable 
for  disease  production.  Healthy  soils  are  the  granites, 
mctamorphic  rocks,  clay-slate,  limestone,  Bandstone,  chalk, 
gravel,  and  sand ;  unhealthy  are — clay,  sanJ  and  gra\  el 
■with  clay  subsoil,  alluvial  soil,  and  marsh-lands,  with  the 
exception  of  peatlands.  Among  the  unhealthy  soils  ought 
also  to  be  included  all  "made"  soils,  particularly  those 
that  are  formed  so  often  in  towns  from  rubbish  of  all  sorts. 
Such  soils  ought  uot  to  be  occupied  as  building  cites  for  at 
least  two  years. 

3.  The  sanitation  of  dwellings  involves  numerous  points. 
The  site  has  been  considered  in  the  previous  section,  but 
the  importance  of  excluding  rfoil  emanations  must  bo  insisted 
upon  The  placing  of  a  dwelling  in  any  spot  of  ground 
tends  to  exert  an  extractive  force  upon  the  soil,  because  the 
air  pf  the  dwelling  is  almost  always  warmer  than  the 
external  air,  and  there  is  therefore  a  constant  danger  of 
sucking  up  the  more  or  less  impure  soil-air  into  the  dwell- 
ing. Not  only  is  this  a  recognized  source  of  di=ea.-e,  but 
fatal  cases  of  direct  loisoning  have  sometimes  resulted,  as 
when  coal-gas  has  escape'l  into  the  soil  below  or  near  a 
dwelling.  An  imperviou.-"  foundation  is  therefore  necessary, 
although  this  precaution  is  too  often  uegi.ected,  even  in 
high-class  dwellings.  Hou.-cs  ought  to  be  so  arranged  tliat 
they  may  receive  plenty  of  light,  not  merely  for  work  or 
convenience,  but  as  a  matter  of  health.  Sunlight,  for  full 
health,  is  as  necessary  as  air,  and  this  is  now  so  strongly 
recognized  in  America  that  in  many  of  the  hospitals  in 


that  country  rooms. are  provided  where  patieut)  may  tako 
a  "  sun-bath." 

The  materials  of  which  housej  are  built  are  variooa. 
Wooden  dwellings  have  advantages,  but  there  v  alwajs  tho 
danger  of  fir&  Brick,  or  stone  is  mopt  commonly  used,  but 
very  good  dwellings  may  be  made  of  concrete^  or  even  o{ 
mud.  Probably  the  best  material  is  good,  sound,  well- 
burnt  brick.  Dryness  must  bo  secured  by  means  of  damp, 
proof  courses  along  the  foundations,  hollow  walls,  and 
cementing  or  slato-hanging  externally.  Non-absorbent 
surfaces  internally  are  important,  although  some  writers, 
such  as  Pettenkofer,  <tc.,  have  been  inclined  to  attribute 
the  unhealthine.=s  of  dwellings  to  the  impermeability  of  the 
walls  obstructing  air  change.  But  where  air  can  pass, 
organic  matter  can  lodge  and  become  a  source  of  danger. 
It  is  better,  therefore,  to  have  non-absorbent  surfaces  as 
much  as  possible,  and  to  provide  for  ventilation  in  other 
ways.  Paint  that  can  be  washed  h  therefore  better  than 
paper  ;  if  the  latter  is  used  it  had  belter  be  glazed.  Care 
should  be  taken  to  scrape  ofT  all  old  papers  beneath,  as  they 
and  the  paste  used  with  them  tend  to  decomposeand  become 
injurious  to  health  Ceilings  ought  to  be  impervious  aa 
well  as  \vall3,  and  floors  ought  to  be  made  of  well-fitting 
seasoned  wood,  caulked,  and  oiled  or  varnished  so  ad  to 
make  them  water  tight. 

Proper  cubic  space  is  a  matter  of  great  importance,  for 
upon  it  depend':  the  renewal  of  air.  The  air  of  an  air-spaco 
can  seldom  be  changed  oftener  than  three  times  an  hour, 
hence  the  space  ought  to  be  large  enough  to  allow  of  such 
rate  of  change  providing  enough  of  air  for  respiratory 
purposes.  The  furniture  of  rooms,  especially  sleeping  rooms, 
ought  not  to  bo  too  massive ;  whilst  curtains  and  hangings 
too  often  form  tra[»  for  dust  and  organic  matter. 

The  warming  of  houses  is  important,  and  is  generally 
badly  and  wastefuily  done.  The  open  fire-place  has  great 
advantages,  but  it  is  in  many  cases  insufficient.  \Vher» 
any  general  p)  stem  is  employed  it  is  better  to  warm  the  air 
in  the  room  itself,  as  by  pipes  conveying  hot  water  or 
steam,  than  to  warm  it  before  delivery.  Overheated  rooms 
are  a  source  of  illhr;alth.  For  sitting-rooms  60°  to  65°  is 
quite  enough  ;  fur  a  study  or  work-room  60°  is  sufficient, 
even  in  some  cases  less  than  this.  A  sleeping-room  need 
never  be  above  60°,  often  with  advantage  below  it.  Fresh 
air  ought  not  to  be  sacrificed  to  temperature,  except  unds* 
extreme  circumstances.  Dwellings  should  not  be  occupied 
for  some  time  after  building,  till  they  are  thoroughly  dry 
lllieumatism,  chest  disease^,  ic,  are  very  apt  ta  ariaa  front 
neglect  of  this  precaution. 

Scrupulous  attention  to  cleanliness  is  necessary  ir 
dwellings,  and  there  is  wi.-dom  in  their  periodical  vacation 
for  a  certain  time,  so  as  to  let  them  lie  fallow,  as  it  were; 
and  interrupt  the  continuity  of  deposit  of  organic  matter, 
Dwelliiigs  ought  to  be  scattered  over  as  wide  an  area  aa 
possible,  for  statistics  show  that  sickness  and  death-rate  ara 
often  inversely  proportional  to  the  amount  of  area  per  head 
occupied  by  a  community.  The  area  per  head  in  London  is 
estimated  at  double  that  of  Paris  and  many  other  cities, 
whilst  at  the  same  time  its  death-rate  is  smaller  than  that 
of  any  other  large  city  in  Europe. 

4.  A'}-  is  the  prime  necessity  of  life.  Food  or  wated 
may  be  abstained  from  for  a  considerable  time,  and  we  may] 
thus  have  an  opportunity  of  replacing  either  should  we 
doubt  its  purity  or  wholesomeness,  but  the  atmosphere 
around  us  we  must  breathe  or  die.  Hence  the  paramount 
necessity  for  having  it  pure.  But,  although  this  is  apparently 
so  obvious,  attention  to  its  importance  has  been  very 
generally  omitted.  Air  consists  of  a  mechanical  mixture 
of  oxygen  and  nitrogen,  in  the  proportion  of  nearly  21  pel 
cent,  of  the  former  to  79  of  the  latter,  with  small  quantities 
in  addition  of  carbonic  acid,  moisture,  organic  matter. 
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&c.  By  respiration  and  combustion  air  becomes  vitiated, 
the  oxygen  dirainishing  and  the  carbonic  acid  and  organic 
and  suspended  matter  increasing.  Within  certain  limits 
the  amount  of  carbonic  acid  is  in  itself  immaterial  to  health, 
but  it  is  important  as  a  measure  of  the  amount  of  organic 
matter,  which  is  really  the  dangerous  impurity.  Air 
vitiated  by  respiration  is  also  much  more  dangerous  than 
when  the  carbonic  acid  is  partly  the  result  of  combustion. 
It  is  now  pretty  generally  admitted  that  air  cannot  be  con- 
Bidered  as  really  good  and  fit  for  respiration  in  which  the 
respiratory  impurity  reckoned  "as  carbonic  acid  much  ex- 
ceeds two  parts  in  10,000  by  volume.  On  the  other  hand, 
if  air  can  be  kept  down  to  this  point,  the  condition  may 
be  looked  upon  as  satisfactory.  The  amount  of  impurity 
given  off  by  living  beings  varies  of  course  with  size,  weight, 
age,  sex,  and  work,  but  it  may  bo  allowed  that  under  ordi- 
nary circumstances  it  amounts  to  about  six  cubic  feet  of 
carbonic  acid  per  head  in  ten  Lours  during  repose.  This 
requires  an  hourly  supply  per  head  of  3000  cubic  feet  of 
fresh  air  for  its  dilution,  and  this  amount  should  be  largely 
increased  during  work  or  in  sickness  (see  HosriTAL).  The 
diseases-  which  have  been  shown  to  arise  from  the  effects  of 
vitiated  air  are  widely  prevalent,  including  such  as  con- 
sumption and  other  forms  of  scrofulous  disorders,  bronchitis 
and  pneumonia,  sore  throat,  &c.  Crowded  and  ill-venti- 
lated places  also  tend  to  increase  the  virulence  and  the 
rapidity  of  spread  of  the  various  communicable  diseases. 

5.  Cleansing,  including  the  removal  of  slops,  excreta,  &c., 
forms  one  of  the  most  important  and  also  most  difficult 
of  questions.  The  main  principle  is  that  all  should  be 
immediately  and  effectually  removed  from  the  house  and 
its  neighbourhood,  and  that  there  should  be  no  possibility 
of  reflux  of  foul  air  from  drain  or  cesspool.  The  system  of 
water-carriage  is  certainly  the  cleanest  and  most  convenient, 
especially  among  large  communities,  but  other  systems  find 
advocates.  In  villages  and  isolated  houses  the  earth 
Bystem  and  other  dry  methods  have  many  advantages.  The 
question  of  the  disposal  of  sewage  is  a  very  large  one,  into 
which  it  is  impossiljle  to  enter  here.  Hitherto  all  or  almost 
all  the  material  has  been  -wasted  by  being  poured  into 
rivers  or  the  sea,  the  streams  being  thus  polluted  and  the 
shores  rendered  offensive.  The  object  to  be  aimed  at  is  to 
utilize  a  product  of  undoubted  fertilizing  influence,  without 
endangering  the  health  of  the  community.  The  diseases  to 
be  apprehended  from  imperfect  methods  of  sewage  removal 
we  enteric  fever,  cholera,  diphtheria,  sore  throat,  and  an 
aggravation  of  most  other  diseases,  especially  those  of  an 
eruptive  character.  Ashpits  ought  to  be  especially  attended 
to,  their  neglect  being  attended  with  much  danger. 

6.  Water-supply,  although  included  under  the  head  of  food 
and  beverages,  merits  special  consideration,  so  important 
is  its  relation  to  health,  both  directly  as  a  drink  and  indi- 
rectly with  reference  to  its  many  other  uses.     It  is  required 
for  drinking,  cooking,  the  cleansing  of  person,  clothes,  and 
dwelling,  and  the  flushing  of  closets,  sewers,  and  drains. 
The  hygienic  requirements  are  that  water  should  be  good 
in  quality  and  sufficient  in  quantity.     Good  water  should 
be  clear,  colourless,  quite  free  from  suspended  matter,  of  a 
good  lustre,  and  should  have  a  pleasant  sparkling  taste,  the 
latter  qualities  being  due  to  the  carbonic  acid  and  atmo- 
spheric air  dissolved  in  it.     lii  its  chemical  composition  it 
ought  to  be  as  free  as  possible  from  organic  matter.     The 
evidence  in  favour  of  communication  of  disease  by  means 
of  drinking  water  is  now  very  extensive,  and  we  may  cite 
diarrhoea,  dysentery,  ague,  enteric   fever,  and  cholera  as 
among  the  diseases  which  may  be  conveyed  through  this 
channel.     Numerous  parasites  also  find  their  way  into  the 
human  body  by  this  means.     Hard  water  is  objectionable 
for  cooking  and  "washing,  nor  can  it  be  recommended  for 
drinking,  althoi!,gh  acme  insist  upon  a  certain  amount  of 


hardness  being  essential.  In  the  case  of  water  being 
impure,  boiling,  distilling,  or  filtering  may  be  resorted  to. 
The  two  former  are  the  most  efficacious,  but  the  last  has 
advantages  of  convenience  if  properly  carried  out.  Char- 
coal filters,  if  properly  cleansed,  or  renewed  sufficiently 
often,  are  useful,  but  it  is  better  to  have  a  material  that 
purifies  without  risking  any  deterioration  of  the  water  itself. 
Such  filters  as  the  spongy  iron  and  the  carferal  effect  this. 
All  filtoi-s,  however,  require  the  medium  to  be  cleansed  or 
renewed  periodically.  In  a  house  the  chief  dangers  arc 
from  dirty  cisterns  and  from  pipes  being  connected  with 
drains  and  closets.  All  supply  should  be  on  the  constant 
system,  and  no  pipe  supplying  a  closet  should  be  resorted 
to  for  drinking  purposes.  All  overflow  pipes  should  deliver 
in  the  open  air.  The  quantity  of  water  required  per  head 
may  be  stated  at  a  minimum  of  12  to  16  gallons  per  diem 
where  there  is  no  general  system  of  drainage,  and  about  26 
gallons  with  drainage.  In  towns  more  than  this  is  neces- 
sary, and  from  30  to  50  gallons  are  desirable.  In  sickness 
generally  double  the  amount  is  necessary  that  is  required 
in  health.  The  source  of  the  water  ought  to  be  pure, — 
springs,  deep  wells,  and  upland  surface  water  being  the 
best.  Shallow  wells  and  rivers  to  which  sewage  gains 
access  are  most  to  be  avoided. 

7.  For  food  and  leverages  the  reader  is  referred  to  the 
article  Dietetics. 

8.  Work  and  Exercise. — The  kinds  of  work  performed 
by  man  are  of  course  very  various,  but  they  may  be  reduced 
more  or  less  to  a  uniform  standard,  which  is  usually  reckoned 
as  so  many  tons  (or  pounds)  raised  through  one  foot,  or, 
tersely,  as  foot-tons  or  tonfeet.  A  fair  day's  work  is 
generally  taken  at  300  foot-tons,  a  laborious  day's  work  at 
450,  and  the  maximum  to  be  expected,  except  under  very 
special  conditions,  at  600.  For  this  work  a  certain  time 
should  be  allowed,  as  the  strain  increases  (almost  in  a 
geometrical  ratio)  with  the  velocity.  Usually  speaking  50 
foot-tons  an'  hour  is  a  fair  amount,  and  this  ratio  is  equal 
to  a  walk  of  three  miles  for  an  average  man.  The  amount 
for  mental  work  has  not  been  accurately  calculated,  but  it 
may  be  safely  assumed  that  a  man  of  sedentary  occupation 
ought  to  take  exercise  of  a  physical  kind  varying  from  50 
to  100  foot-tons  per  diem.  In  all  cases  his  food  ought  to 
be  proportioned  to  his  work,  for  it  is  now  recognized  that 
man  is  a  machine,  whose  work  depends  upon  the  energy 
derived  from  the  food  he  eats. 

9.  Clothing  and  Personal  Cleanliness. — Clothing  should 
fulfil  the  functions  of  preserving  warmth  in  cold  weather, 
providing  covering  without  being  too  oppressive  in  hot 
weather,  keeping  out  wet  in  wet  weather,  and  yet  allowing 
sufficient  transpiration  for  health.  At  the  same  time  it 
ought  to  admit  of  frequent  change  and  cleansing.  Dr 
Parkes  has  pointed  out  that  it  is  probably  due  in  some 
measure  to  cleaner  habits  with  reference  to  clothing  that 
the  diminution  of  typhus  fever  should  have  been  so  marked 
in  recent  times.  Personal  cleanliness  is  also  a  matter  of 
great  importance,  a  daily  general  bath  being  advisable  for 
every  one.  For  animals  as  well  as  human  beings  it  has 
been  shown  that  cleanliness  is  conducive  to  improved 
appetite  and  general  health.  Filth  is  one  of  the  priine 
factors  in  the  production  and  propagation  of  most  of  the 
devastating  plagues  known  to  mankind. 

10.  Prevention  of  Disease. — This  is  a  largo  question,  on 
which  we  can  only  briefly  touch.  Much  depends  upon  our 
knowledge  of  setiology  or  the  remote  causes  of  disease. 
The  best  rule  forpreventing  disease  is  to  follow  out  care- 
fully the  principles  of  general  hygiene,  laid  down  with 
reference  to  pure  air,  pure  water,  proper  food,  cleanliness, 
ifec.  Some  diseases  may  be  more  specially  provided  against, 
such  as  paroxysmal  fevers  by  the  use  of  quinine,  and  small- 
pox by  vaccination,  but  for  the  great  majority  of  diseaiwa 
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110  BucU  special  preventive  is  known.  Somo  diseases,  sucb 
as  typhus  fever  and  plague,  are  successfully  combated  by 
scattering  the  population  over  a  large  area  and  inducing 
the  freest  ventilation,  and  to  all  diseases  this  plan  may  bo 
applied  with  more  or  less  effect  In  those  diseases  which 
arf>  known  to  be  communicable,  such  as  scarlet  fever, 
isolation  of  the  patients  is  an  effectual  means  of  arresting 
the  spread ;  but  the  poisons  of  others,  such  as  measles  and 
]io''ping-cough,  are  so  subtle,  that  isolation  can  only  bo 
looked  upon  as  a  measure  of  doubtful  success.  Much  stress 
hx'i  been  laid  upon  disinfection  as  a  means  of  preventing 
diieaso,  and  if  properly  carried  out  it  has  some  efficacy. 
Bit  it  is  a  mistake  to  place  too  implicit  reliance  upon  it  a3 
orlinarily  practised.  In  dealing  with  clothing,  bedding, 
(ti;.,  the  best  method  is  the  application  of  heat,  at  or  above 
the  boiling-point  of  water,  wiiich  may  bo  done  by  means 
o'  dry  heat,  superheated  steam,  or  boiling  water.  In 
fumigating  places,  burning  sulphur  or  the  vapour  of  chlorine 
oc  nitrous  acid  is  used,  but  to  be  effectual  the  air  must  be 
Dndered  for  tlio  time  irrespirable.  The  solid  and  liquid 
r  isinfectants  (so-called)  aro  chloride  of  lime,  the  perman- 
(;nnates,  carbolic  acid,  and  a  great  many  similar  substances, 
many  of  which  have  been  made  the  subjects  of  patents.  A 
•  argo  number  of  them  aro  merely  deodorants.  It  may  be 
itated  generally  that  disinfectants  aro  useful  as  adjuncts  to 
v.ther  hygienic  measures,  but  that  they  cannot  replace  them, 
except  to  a  small  extent,  and  in  a  very  imperfect  way. 

11.  Disposal  of  (lie  Dead. — The  most  frequent  plan  is 
interment  in  the  earth,  but  it  mjiy  well  be  a  question  if 
this  bo  the  best  plan  ;  it  has  certainly  led  to  much  evil 
when  carried  out  near  habitations.  Two  other  plans  have 
been  suggested,  viz.,  burial  at  sea  (suggested  by  the  late  Dr 
Parkes)  and  cremation.  The  former  is  hardly  likely  to  be 
resorted  to,  but  the  latter  would  be  effectual  in  preventing 
the  evil  consequences  of  ordinary  interment.  At  the  same 
time  the  danger  that  it  might  too  effectually  conceal  much 
secret  crime  has  to  be  taken  into  account. 

Bibliography. — E.  A.  Parkes,  Manual  of  Practical  Hygiene, 
■cilitej  by  >'.  de  Cliauiuout;  G.  Wilson,  Handbook,  of  Hygiene;  A. 
Wyntcr  Blytli,  Dictionary  of  Hygiene  {after  TorJicu);  F.  de  Chau- 
iiiont,  Lectures  em,  State  Medicine;  A.  H.  Buck,  Hygiene  and  Public 
Health,  Now  York;  Michel  Levy,  Trailf  d'Hygiine  Pubtlgue  el 
Privie;  Von  Pappcnhcim,  Handbuch  dcr  Saniidts-Polizci;  liotli  and 
Lex,  Handbuch  der  Militdrische  Gcsundhcitsji/lege ;  and  numerous 
works  and  monographs  on  special  Jcpaitmcnts.  (F.  Di;  C. ) 

HYGINUS,  Caius  Julius,  a  native  of  Spain,  and  the 
freedman  of  Augustus,  by  wliom  lie  was  made  chief  of  the 
Palatine  library.  He  is  said  to  have  fallen  into  great 
poverty  in  his  old  age,  and  to  have  been  supported  by  one 
C.  Licinius.  He  was  a  voluminous  author,  and  his  works 
included  topographical  and  biographical  treatises,  commen- 
taries on  Cinna  and  on  Virgil,  and  disquisitions  on  agricul- 
turoj  bee-keeping,  and  the  military  art.  All  of  these  aro 
lest.  But  there  have  come  down  under  his  name  two 
school  treatises  on  mythology,  which  have  produced  much 
discussion.  They  are  entitled  (1)  Fahularum  Liber,  con- 
taining 277  mythological  legends,  and  valuable  for  the  use 
Blade  of  the  Greek  tragedians;  and  (2)  Poelicon  Astrono- 
mi'coii  Libri  IV.,  an  astronomical  treatise  of  little  value. 
.Roth  are  abridgments ;  both  are  by  the  same  hand ;  but 
j'com  the  "  tyro-like  mistakes "  in  both  they  have  been 
thought  unworthy  of  the  librarian  of  Augustus.  It  is  not, 
however,  impossible  that  they  are  early  compositions  of  his, 
■written  before  he  had  gained  full  command  of  the  Latin 
language.  A  suggestion  has  also  been  made  (Bursian  in 
Fieckeisen's  Jahibuch,  xciii.  p.  773)  that  a  work  of  Hy- 
gii'us,  named  Geuealofjice,  was  abridged  by  a  grammarian 
of  the  latter  half  of  the  2d  century,  who  appended  a 
treatise  on  the  whole  mythology  arranged  according  to  my- 
tlvilogical  views.  This  text-book,  retaining  the  name  of 
Hyginus,  would  be  used  in  the  schools,  and  would  be  from 


lime  to  time  altered  and  augmented.  But  in  these,  as  iu 
the  many  other  opinions  tliat  have  been  advanced,  there  is 
nothing  beyond  conjecture. 

HYGINUS  (surnamed  Grojtaticus,  from  t;nima,  a  sur- 
veyor's measuring  rod),  a  writer  on  land  surveying  and 
castrametation,  who  flourished  in  the  reign  of  Trajan 
(98-117  A.D.).  There  survive  fragments  of  a  comprehen- 
sive treatise  De  nmiiitionibus  cailroTiim  or  De  castramela- 
lione,  and  of  a  work  De  limilibu)  coiisliluendis,  which  may 
be  found  in  Lachmonn's  edition  of  the  works  of  the 
Roman  Gromatics  (1848),  i.  103-134. 

IIYGROMETRY.  In  tlie  British  Islands  all  arc  familiar 
with  the  arid  character  of  the  east  winds  of  spring,  and  not 
a  few  are  only  too  painfully  aware  of  the  discomfort 
experienced  while  under  their  influence;  and  all  aro  like- 
wise familiar  with  the  opposite  state  of  tho  atmosphere, 
most  frequently  and  unmistakably  occurring  also  with  east 
winds,  wlien  every  object  feels  damp  and  clammy  to  the 
touch,  and  horses  on  tho  streets  are  seen  each  with  a  steam- 
ing cloud  of  dense  mist  around  it.  In  certain  other 
climates,  such  as  are  met  with  in  India  and  South  Africa, 
these  effects  aro  greatly  intensified,  so  that  on  the  one  hand 
tho  ivory  scales  of  thermometers,  quill  pens,  and  other 
objects  curl  up,  articles  of  furniture  open  at  the  joints  and 
split  up,  and  the  grass  which  covers  the  soil  h  reduced 
to  a  state  of  tinder;  and  on  the  other  hand,  everything 
becomes  so  permeated  with  moisture  that,  even  in  tho 
interior  of  houses,  furniture,  books,  and  wearing  apparel 
become  sodden  with  wet.  These  different  effects  depend 
on  tho  states  of  tho  air  as  regards  tho  quantity  of  aqueous 
.vapour  diffused  through  it  taken  in  connexion  -with  the 
temperature,  these  varying  from  the  completest  possible 
saturation  of  the  air,  which  is  of  occasional  occurrence  in 
the  rainy  season  of  some  tropical  climates,  to  that  extreme 
desiccation  of  the  air  which  sometimes  happens  in  Great 
Britain  in  spring,  but  more  completely  and  frequently  in 
such  dry  summer  climates  as  that  of  the  Punjaub. 

A  large  number  of  substances,  such  as  sugar,  flour,  ana 
bread,  possess  the  property  of  absorbing  moisture,  and  most 
gases,  as  well  as  air,  absorb  and  retain  aqueous  vapour. 
Tho  term  hyr/romeiry  is  employed  to  signify  the  measure- 
ment of  the  degree  of  dampness  of  substances,  and  to  denote 
the  processes  by  which  their  humidity  is  ascertained.  The 
term,  however,  may  bo  considered  as  restricted  to  the 
humidity  of  the  atmosphere,  owing  to  the  paramount  im- 
portance of  that  branch  of  the  subject,  and  the  slight  and 
unsatisfactory  knowledge  we  yet  possess  of  the  laws  of 
hygrometry  of  other  substances. 

All  organic  substances  contain  pores  for  the  conveyance 
of  their  juices,  and  aro  influenced  by  the  accession  of  mois- 
ture, somo  of  them  very  markedly  so.  Every  species  of 
wood  is  liable  to  these  hygrometric  changes,  the  amount  of 
contraction  and  expansion  being  much  greater  acvos.s  the 
grain  of  the  wood  than  lengthways.  Hence  the  panels  of 
doors  are  fitted  into  grooves  so  as  to  allow  of  shrinkage,  for, 
if  secured  at  the  edges,  the  panels  must  inevitably  split. 
Tho  hair  of  animals  is  also  eminently  hygrometric,  curling 
and  uncurling  as  tho  air  becomes  drier  or  moister,  and  it 
is  because  of  the  peculiar  sensations  accompanying  these 
hygrometric  changes  that  the  cries  and  behaviour  of  many 
of  the  lower  animals  furnish  valuable  prognostications  at 
weather  changes.  Similarly  many  manufactured  objects,' 
!  such  as  paper^ cordage,  ic,  vary  in  weight,  bulk,  form,  and 
'  elasticity  with  the  varying  degrees  of  humidity  of  the  air, 
and  other  interesting  prognostics  have  been  drawn  from 
these  hygrometric  changes. 

In  the  earlier  stages  of  the  investigation  of  the  hygro- 
metry of  the  air,  tho  hygrometric  properties  of  several  sub- 
stances were  made  use  of  as  instruments  of  observation. 
Of  these  may  be  named  tho  twisted  Indian  grass  (Oobeeaa 

XII.  —  71 


570 


HYGROMETRY 


Hooloo),  employed  by  Captain  Kater  on  account  of  its 
remarkable  property  of  twisting  aod  untwisting  according 
to  the  dampness  of  the  air ;  a  slip  of  whalebone  cut  across 
Ihe  fibres,  used  by  De  Luc ;  and  the  hygrometer  of  Saussure, 
which  was  formed  of  a  hair  from  which  the  oily  matter  had 
been  previously  removed,  and  which  stretches  when  moist 
and  contracts  when  dry.  Eiiperience  has,  however,  shown 
that  none  of  these  hygrometers  are  satisfactory  instruments, 
seeing  they  give  inconsistent  results,  and  are  liable  when 
in  use  to  great  and  uncertain  changes.  Hence,  while  they 
Berve  to  give  the  roughest  idea  of  the  state  of  the  air  as 
Tegards  moisture,  they  have  fallen  into  disuse  as  accurate 
inatruments  of  observation  of  the  hygrometry  of  the  atmo- 
flphere.  But  in  the  intensely  cold  climates  of  Russia  aud 
Siberia,  the  hair  hygrometer  still  continues  to  be  used  as 
an  instrument  of  observation  ;  and  when  we  consider  the 
tediousness  and  difficulty  of  making  hygrometric  observa- 
tions with  the  hygrometer  in  most  general  use  when  the 
temperature  of  the  air  descends  below  the  freezing-point  of 
water,  the  hair  hygrometer  should  perhaps  be  considered 
as  good  an  instrument  as  is  available  to  put  into  the  hands 
of  ordinary  observers  in  times  of  low  temperature. 

The  most  accurate  hygrometers  are  those  which  are  con- 
structed, not  as  the  above,  on  the  principle  of  absorption  of 
vapour,  but  on  the  principles  of 
condensation  or  evaporation.  The 
well-known  fact  that  the  tempera- 
ture of  a  wet  body  is  lower  than 
that  of  a  dry  one  when  under  the 
same  atmospheric  conditions  was 
applied  by  Sir  John  Leslie  to  mea- 
sure the  humidity  of  the  air. 
Leslie's  hygrometer  (fig.  1),  which 
is  an  adaptation  of  his  differential 
thermometer,  is  formed  by  uniting 
two  tubes  having  a  ball  blown  on 
the  end  of  each,  into  which  some 
coloured  sulphuric  ether  has  been 
previously  introduced.  When  both 
bulbs  are  at  the  same  temperature, 
Ihe  fluid  stands  at  the  zero  of  the 
scale,  but  when  one  of  them  is 
oovered  with  wetted  paper  or 
muslin  the  instrument  shows  the 
depression  of  temperature  of  the 
wetted  bulb.  In  order  to  ascer- 
tain the  quantity  of  moisture  cor- 
responding to  the  reading  of  a 
Lsslie's  hygrometer,  we  must  de- 
duct from  the  total  quantity  of 
moisture  which  the  air  of  the  tem- 
perature at  the  time  of  observa- 
tion is  capable  of  holding  the 
deficiency  due  to  the  degree  of  cooling  shown  by  the 
hygrometer. 

As  no  air  is  ever  absolutely  dry,  but  contains  more  or 
less  moisture,  it  is  evident  that  if  any  mass  of  air  be  cooled 
sufficiently  it  may  be  made  to  deposit  its  moisture.  A 
familiar  example  of  the  condensation  of  vapour  is  seen  in 
the  formation  of  dew  on  a  tumbler  filled  with  cold  water 
aud  brought  into  a  warm  room.  This  dew  is  caused  by  the 
deposition  of  moisture  from  the  air  in  contact  with  the  cold 
surface  of  the  glass,  which  is  cooled  down  below  the  point 
of  aaturation.  The  temperature  of  the  glass  at  the  instant 
dew  begins  to  form  on  its  surface  is  termed  the  dew-point, 
which  corresponds  with  the  point  of  saturation  of  the  air. 

Daniell's  and  Eegnault's  hygrometers  are  constructed  on 
the  principle  of  this  simple  phenomenon,  various  contriv- 
ances being  used  for  lowering  the  temperature  quickly  to 
Buy  point  that  may  ba  desired,  and  for  observing  with 
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requisite  precision  the  temperature  at  which  the  dew  begin'S 
to  form.  In  both  cases  ether  is  employed  to  lower  the 
temperature. 

Daniell's  hygrometer  consists  of  a  glass  tube  bent  at  right 
angles  at  two  points  with  a  bulb  at  each  extremity,  one 
bulb  being  of  black  and  the  other  of  clear  glass,  the  latter 
covered  with  muslin.  The  liquid  within  the  bulbs  is  ether, 
which  at  the  time  of  being  sealed  is  made  to  boil  for  the 
purpose  of  expelling  the  air.  If  the  temperature  of  the 
two  bulbs  be  made  to  differ  from  each  other,  all  the  ether 
is  transferred  from  the  warmer  to  the  colder  bulb.  In 
making  an  observation  the  whole  of  the  ether  is  first  trans- 
ferred to  the  black  bulb,  and  ether  is  then  droiJ^jed  on  the 
muslin  covering  outside  the  clear  bulb.  This  ether  quickly 
evaporates,  and  in  doing  so  rapidly  lowers  the  temperature 
of  the  clear  bulb  so  that  the  ether  inside  the  black  bulb 
distils  over  into  the  clear  bulb.  The  result  is  a  lowering 
of  the  temperature  of  the  black  bulb,  and,  as  soon  as  this 
falls  to  the  temperature  of  the  dew-point  of  the  air  where 
the  experiment  is  conducted,  a  ring  of  vapour  begins  to  be 
formed  outside  the  black  bulb,  more  or  less  dulling  its 
surface.  At  this  instant  a  thermometer  placed  inside  the 
tube  with  its  bulb  immersed  in  the  ether  filling  the  black 
bulb  is  read,  and  the  reading  gives  the  dew  point  of  the 
air  at  the  time. 

Eegnault's  hygrometer  is  a  little  more  complicated  thaa 
Daniell's,  but  its  indications  are  much  more  trustworthy. 
It  consists  (fig.  2)  of  a  glass  tube  or  cap- 
sule A,  having  on  the  bottom  and  a  little 
way  up  a  highly  polished  silver  surface, 
and  closed  by  a  cork  with  two  holes. 
Through  one  of  these  holes  the  stem  of  a 
thermometer  B  passes,  having  its  bulb  at 
the  bottom  of  the  silvered  capsule,  while 
through  the  other  hole  passes  a  narrow 
metallic  tube  C,  one  end  of  which  opens 
close  to  the  bottom  of  the  capsule,  and  the 
other  end  may,  if  desired,  be  connected 
with  an  aspirator  or  air-pump.  In  making 
an  observation  as  much  ether  is  introduced 
into  the  capsule  A  as  will  cover  the  bulb 
of  the  thermometer,  and  then  by  trans- 
mitting air  through  the  tube  C  the  ether 
vapour  is  withdrawn  from  the  capsule  A 
through  another  tube  D.  By  this  means 
the  temperature  of  the  ether  is  very  rapidly 
reduced,  and  since  the  whole  mass  of  the 
ether  is  agitated  by  the  air-bubbles  which 
rise  through  it  from  the  bottom  of  the 
capsule,  the  cooling  of  the  ether  is  equal 
throughout.  The  thermometer  is  then 
read  quickly,  but  td"eusure  an  accuracy  to 
the  tenth  of  a  degree  a  second  and  a  third 
experiment,  conducted  more  slowly,  should 
be  made.  As  showing  the  rapidity  with 
which  observations  can  be  made  with  this 
hygrometer,  Henry  F.  Blanford  on  one 
occasion  made  six  observations  in  six 
minutes  in  the  dry  climate  of  Sccundera- 
bad,  when  the  temperature  of  the  air  was  93°,  the  deWJ 
point  51  ,  and  the  relative  humidity  consequently  24°.  The 
temperature  of  the  air  at  the  time  of  observation  may  be 
ascertained  in  the  usual  way,  or  by  means  of  the  thermo- 
meter E,  if  care  be  taken  that  its  temperature  is  unafi'ccted 
by  the  proximity  of  the  person  of  the  observer. 

Owing  to  the  expense  and  great  trouble  attending  the  uss 
of  hygrometers  which  give  the  dew-point  directly  by  con- 
densation, another  hygrometer  has  come  into  extensive  use 
by  which  the  dew-point  is  determined  indirectly  by  evapo- 
ration.     This  is  August's  hygrometer,  sometimes  caller 
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Fia.  3.— Dry  and  Wet 
Bulb  Hygrometer. 


Mason's  hygrometer,  but  more  generally  known  as  tho  dry 
and  wet  bulb  hygrometer,  which  has  tho  strung  recom- 
inciidation  of  being  self-acting,  and  requiring  only  the  read- 
ings of  the  two  thermometers  in  making  air  observations. 
This  hygrometer  (fig.  3)  consists 
of  two  thermometers  a  and  h 
similar  to  each  other  in  all  re^ 
spects  except  that  one  uf  them 
has  a  piece  of  muslin  tied  closely 
over  the  surface  of  its  bulb  c, 
and  kept  constantly  wet  by  a 
few  threads  of  cotton  which  con- 
nect it  with  the  water  in  the 
ve.ssel  d.  The  water  then  which 
rises  from  the  vessel  by  capil- 
lary attraction  spreads  over  the 
muslin,  and  evaporates  from  its 
surface  with  more  or  less  rapidity 
according  to  the  dryness  or  moist- 
ness  of  the  air ;  and  the  greater 
the  dryness  of  the  air  the  greater 
is  the  difference  between  tho 
observed  readings  of  the  dry  and 
the  wet  thermometers. 

The  formula  for  deducing  the 
iygrometric  state  of  the  air  from 
these  two  observations  has  been 
investigated  by  Professor  Apjohn 
(Trans.  Rot/.  Irish  Acad.,  vol. 
ivii.),  and  has  been  already  de- 
scribed (see  Atmosphebe,  vol. 
iii.  p.  32).  As  it  is  very 
troublesome  to  go  through  the  calculations  for  each  fresh' 
observation,  tables  have  been  prepared  which  give  the  dew- 
point  by  inspection.  The  best  of  these  tables  in  English 
measures  are  those  of  Glaisher,  fifth  edition,  constructed 
empirically  from  direct  experiments  cariied  on  at  Green- 
wich, combined  with  Renault's  last  revised  tables  relat- 
ing to  aqueous  vapour.  There  can  be  but  one  opinion 
ns  to  the  great  service  rendered  to  meteorology  by  Glaisher 
in  tho  preparation  of  these  tables,  which  give  results 
aiiproximately  correct  for  high  and  moderate  humidities 
and  for  situations  at  no  great  height  above  the  sea;  in  other 
words,  they  may  be  regarded  as  accurate  for  at  least  such 
conditions  as  are^  presented  by  the  climates  of  the  British 
Islands.  They  are,  however,  insufficient,  owing  to  the  com- 
pai^atively  large  errors  attending  their  use,  for  the  reduction 
of  observations  made  in  elevated  situations  and  in  such 
arid  states  of  the  atmosphere  as  are  of  frequent  occurrence 
in  India  and  South  Africa.  The  preparation  of  such  tables 
remains  still  a  serious  desideratum  in  meteorology;  and 
another  desideratum  equally  important  is  the  introduction 
of  a  simple,  handy,  and  accurate  method  of  observing  the 
hygroractry  of  the  air  when  its  temperature  descends  below 
tho  freezing-point  of  water,  some  method  which  would  in- 
volve only  a  minimum  of  manipulative  skill  and  trouble  in 
making  an  observation.     See  Atmosphere.  (a.  b.) 

HYMEN,  or  Hymex.eus,  was  originally  tho  name  of  the 
eong  sung  at  marriages  among  the  Greeks.  As  usual  the 
name  gradually  produced  the  idea  of  an  actual  person  whose 
adventures  gave  rise  to  the  custom  of  this  song.  He  occurs 
often  in  association  with  Linus  and  lalemus,  who  represent 
similar  personifications,  and  is  generally  called  a  son  of 
Apollo  and  a  Muse.  In  Attic  legend  he  was  a  beautiful  youth 
who, being  in  love  with  a  girl,  followed  her  in  a  procession  to 
Eleusis  disguised  as  a  woman,  and'  saved  the  whole  band 
from  pirates.  As  reward  he  obtained  the  girl  in  marriage, 
and  his  happy  married  life  caused  him  ever  afterwards  to 
be  invoked  in  marriage  songs.  At  other  times  the  tale  is 
oL  in  opposite  character;  Hymen  was  unfortunate  either 


by  dying  on  his  marri.nge  day  or  in  some  other  way,  and  ho 
was  invoked  to  propitiate  him  and  avert  a  similar  fate.  Ho. 
occurs  often  in  tho  train  of  Aphrodite,  along  with  Eros.' 
Himerus,  Pothus,  ic.  According  to  Orphic  legend  he  was 
restored  to  life  by  Asclcpius. 

HYMENOPTERA  {tho  Plcala  ot  Fahrklwa,  ITaut/luycr 
or  Adeyfliiytr  in  German),  an  order  of  Instcta  (so  named 
from  their  wings  being  joined,  as  hereafter  described) 
containing  the  insects  commonly  called  bees,  wasps,  ants, 
ichneumons,  gall-flies,  saw-flies,  and  others  less  known 
which  have  received  no  English  names.  The  main  charac- 
teristics of  the  order  are  these  : — the  possession  of  foul 
wings,  of  which  tho  anterior  are  always  larger  than  the 
posterior,  always  of  tho  samo  texture,  and  mostly  with 
nervurcs  arranged  in  regular  patterns;  a  dense  hard  skin,' 
smooth,  shining,  or  very  hairy  ;  a  mouth  always  provided 
with  mandibles  adapted  for  biting,  though  the  other  moutU 
parts  may  be  so  modified  as  to  serve  for  mastication,  or  for 
tho  sucking,  or  rather  lapping,  of  liquids.  The  female  is 
provided  with  an  anal  instrument  connected  with  oviposi- 
tion,  and  sometimes  serving  for  defence,  in  which  case  it 
is  in  communication  with  a  poison  gland.  They  undergo  a 
.regular  transformation,  and  have  larvaj  provided  with  legs 
on  the  thorax  and  abdomen,  or  on  the  former  part  only,  or 
(as  is  more  often  the  case)  entirely  footless.' 

The  wings  have  few  nervurcs,  and  may  be  oveti  entirely 
devoid  of  them;  when  present  they  proceed  from  the  base  of 
the  wing,  or  from  the  costa  (the  part  which  bounds  the  wing 
in  front)  towards  the  apex,  which  they  may  or  may  not 
reach.  Connected  with  the  lateral  nervures  are  others 
(recurrent  nervures)  which  unite  them  together,  and  form' 
in  this  way  regular  cellules.  Tho  first  two  lateral  nervures 
(those  nearest  the  top)  are  the  most  important,  and  are 
called  the  "marginal"  and  "siibmarginal"  respectively.' 
The  cellules  which  they  foim  by^means  of  the  cross  or  re- 
current nervures  are  called  the  "marginal"  nnd' "sub- 
marginal  cellules."  Not  unfrequently  there  is,  towar'ds  the 
apical  third  of  the'costa,  a  thickened  spot  (considered  by 
some  to  act  as  a  counterpoise  when  the  insect  is  flying) 
termed  the  "stigma"  or  "pterostigma."  It  is  not  always 
present,  however,  and  when  present  may  be  very  small, 
or,  as  in  Pachyloslica,  very  large  and  projecting.  In  a 
similar  way  the  hind  wing  may  contain  lateral  and  cross 
nervures,  but  they  are  fewer  in  number  and  in  importance, 
and  may  be  entirely  absent,  although  present  in  the  larger 
pair.  The  arrangement  of  the  nervures  in  the  Hymenoptera 
undergoes,  in  the  various  families,  great  diversity;  and,  what 
is  of  great  importance  in  classification,  their  form,  in  the 
different  families,  and  even  genera,  is,  within  certain  limits, 
remarkably  constant.  On  this  account  great  attention  has 
been  paid  to  them ;  and  each  ncrvure  and  cellule  has 
received  a  distinct  name.  The  use  of  the  nervures  and 
cellules  does  not  lead  to  the  formation  of  artificial  groups ; 
for  we  find  that  the  existence  of  a  particular  arrangement 
of  the  nervures  in  a  hymenopterous  insect  denotes  the  pre- 
sence of  other  characters.  Each  family  indeed  has  its  own 
form  of  wing,  as  will  be  seen  from  tho  accompanying  figures. 
The  relative  value,  however,  of  the  neuration  in  classifica- 
tion is  not  always  tho  same.  It  is  of  much  greater  import- 
ance, for  instance,  with  saw-flies  than  with  bees.  The 
wini'S  are  usually  shorter  than  the  body,  and  may  be  so 
short  as  to  bo  useless  for  flight ;  they  may  be  even  entirely 
absent.  Apterous  species  are  found  in  almost-all  the  fami- 
lies. In  most  cases  it  is  the  females  only  which  arc  thus 
deprived  of  the  power  of  flight  Bat  the  opposite  of  this 
may  exist;  as,  for  instance,  with  a  curious  species  of 
Chalcididce  which  lives  in  the  nest  of  bees  as  a  parasite. 
With  ants,  again,  the  neuters  are  always  wingless ;  and  the 
females  lose  their  wings  when  they  commence  the  formation 
of  a  colony.     It  is  worthy  of  remark,  too,  that  som;  C/ioki 
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dtdije  and  Oxyvra,  which  are  normally  winged,  occasionally 
appear  in  an  apterous  or  semi-apterous  condition.  On  the 
anterior  margin  of  the  hind  wings  are  placed  a  number  of 
very  minute  hooks,  which  fit  into  a  thickened  rim  on  the 
posterior  margin  of  the  front  wings,  bo  that  the  two 
become  united,  and  strike  the  air  as  one  whole.  The  wings 
are  usually  transparent,  and,  in  certain  arrangements  of 
the  light,  are  seen  to  bo  highly  iridescent.  Occasionally 
they  are  coloured  in  patches,  or  are  entirely  black  or  blue  ; 
in  the  latter  case,  they  are  not  unfrequently  of  a  thickish 
"texture  and  have  a  metallic  lustre,  as,  e.g.,  in  Hylotoma. 
The  smaller  forms  {Clialcididce  and  Oxyura)  have  few  or  no 
nervures.     Some  .of  these  have  the  wings  deeply  fringed  ■ 


Wings  of  hymenoptera. 

1.  TenthredlnldiB  {Tfylotoma)—\,  marginal ;  2,  appemJIcalnr;  3,  4,  5,  6.  8Ub- 
surelnal;  7,  8,  9,  disceridal ;  10,  costal;  11,  12,  branchial;  and  13,  lanceolate 
cellules;  a,  b,  e,  subinar>^lnal  nei-vutes';  d,  baaal  nervures;  e,  /,  recurrent  ner- 
Tures;  U,  etl^ma  ;  £co,  coata.  2.  Cynlpldffl  (Cynipt).  3.  Ch;ilcldidie  (Peri- 
lampus).  4.  Oxyura  (Codrus).  6,  Oxyura  C^yma-).  6.  Braconldee  (Bracon). 
7.  IchDenmoDJde  ^Trogiu).  8.  Chrysldlde  (Cleptes).  9.  Formlclda  ^Formica). 
10.  Diploptera  {Ve*/)a).    11.  AnthopblUa  (.Apathus), 

and  Mymar  unAFlabrinus  have  the  wings  as  it  were  cleft  and 
etalked ;  that  ia  to  say,  there  is  a  long,  thin  stalk  projecting 
from  the  thorax  for  a  certain  distance ;  then  it  dilates  into 
(a  number  of  deeply  fringed  branches  (see  fig.  5). 

The  head  is  seldom  broader  than  the  thorax.  It  is 
/Usually  of  a  more  or  less  globular  shape,  but  may  be  much 
flattened  and  long.  The  compound  eyes  are  placed  along 
the  sides,  while  the  simple  eyes,  or  ocelli,  are  arranged  in 
a  triangle  on  the  vertex.  Certain  ants  and  Chalcididce  are 
blind.  Others  have  eyes,  but  want  the  ocelli.  The  mouth 
organs  are,  except  with  bees,  adapted  solely  for  mastication 
or  for  prehension ;  while,  in  addition  to  performing  these 
(functions,  wasps  use  them  for.  building  up  or  digging  out 
their  nests  in  the  ground  or  wood.  Some  worker  ants  and 
other  aculeates  (especially  males)  have  the  mandibles  enor- 
laottsly  developed.  Blaitophaga,  an  insect  found  in  figs, 
Las  a  curious  mandible,  remarkable,  not  in  itself,  but  by 
liaving  attached  to  it  an  appendage  whose  use  is  supposed 
to  be  to  clean  away  the  juice  of  the  fig  from  the  mouth. 
The  maxilla  and  labium  are  provided  with  jointed  palpi. 


The  number  of  Joints  in  the  maxillary  palpi  is  usually 
five,  but  may  be  more  or  less  than  that ;  the  labial  palpi 
are  two-  to  four-jointed.  It  is  with  bees  that  the  mouth 
parts  (and  especially  the  ligula)  have  their  greatest 
development  and  specialization.  With  them  the  various 
parts  (except  the  mandibles)  are  elongated  to  form  a 
sucking  tube,  by  means  of  \(hich  they  lap  up  the  nectar 
of  flowers. 

The  form  of  the  antennae  is  very  variable.  They  may 
nave  three  [Hylotoma)  to  sixty  joints  (ichneumons);  may  be 
very  long  and  thin  as  in  ichneumons,  or  scarcely  projecting 
beyond  the  head  as  in  Perga  ;  of  uniform  thickness,  or  dis- 
tinctly clavate  as  in  Cimbex ;  bare,  or  very  hairy.  Then  they 
often  dift'er  very  much  in  the  males,  Lophyrus  (Tenthre- 
dinidce)a.nd  many  CAa/ciWi't/cehavethempectinated  invarious 
degrees ;  they  are  deeply  forked  in  Schizocera ;  and  many 
others  have  them  covered  with  long  hair,  although  they  are 
quite  bare  iu  the  other  sex.  In  some  families  the  number 
of  joints  varies  very  much,  but  most  Aculeata  have  the 
same  number,  namely,  13  in  the  male  and  12  in  the 
female.  These  appendages  serve  as  sense  organs,  especi- 
ally for  the  dfecovery  of  iood,  and,  in  the  male,  for  finding 
the  female.  At  any  rate  an  ichneumon  (for  instance) 
when  searching  for  a  larva  in  which  to  lay  its  eggs  (and 
this  has  especially  been  noticed  with  those  which  oviposit 
in  concealed  larvai)  keeps  them  in  a  state  of  continuous 
trembling  motion,  and  males  have  also  been  observed  to 
do  the  same  when  searching  for  the  females. 

The  three  divisions  of  the  thorax — pro-,  meso-,  and  meta-'Ti,<-rv< 
thorax — have  pretty  much  the  same  relative  proportions  in 
all  the  families.  The  prothorax  is  small.  The  upper  part 
is  strongly  articulated  to  the  mesothorax,  while  the  lower 
is  freer ;  and  it  is  by  means  of  this  lower  part  that  the  head 
is  united  to  the  thorax.  The  metathorax  is  very  large,  as 
might  be  expected,  from  its  having  to  take  such  an  import- 1 
ant  part  in  flight.  As  for  the  scutellum  it  varies  more  than 
any  other  portion  of  the  thorax.  Mostly  it  is  flat,  or  at 
least  only  slightly  raised  above  the  mesonotum;  but  in 
the  smaller  groups  {Oxyura,  Chalcididce,  Cynipidce)  its 
form  is  sometimes  very  curious.  In  jEgilips  (Cynipidce) 
and  Agriotypes  (Ichneumonidce)  it  is  produced  into  a  sharp 
more  or  less  curved  spine ;  in  Euccela  it  is  cup-shaped,  that 
is  to  say,  it  ia  raised  up,  and  has  the  centre  hollow.  It 
undergoes,  however,  its  greatest  development  with  some 
ChalddidcK.  In  Chirocerus,  for  example,  it  is  lengthened 
so  much  that  it  roaches  the  middle  of  the  abdomen.  The 
metathorax  is  never  very  large,  nor  does  it  exhibit  any 
marked  peculiarities. 

The  legs  show  the  same  manifold  diversity  in  form  that  Legy 
we  found  to  exist  with  the  other  appendages.  The  basal 
parts — thecoxae  and  trochanters — are  not  usually  of  any  size, 
except  in  the  lower  tribes,  e.g.,  Chalcididce.  In  classifica- 
tion the  trochanters  are  of  value,  for  we  find  with  the 
Aculeata  they  are  joined  to  the  femora  by  a  single  joint, 
whereas  in  all  the  other  Hymenoptera  there  are  two  joints. 
Hence  the  bees,  wasps,  &c.,  form  the  divisiou  Monotrocha  ; 
and  the  ichneumons,  saw-flies,  <fec.,  are  denominated 
Ditrocha.  Some  Chalcididce  have  the  femora  greatly 
thickened,  and  toothed  on  the  under  side  ;^  but  as  a  rule 
it  does  not  show  any  striking  peculiarity  unless  it  be  with  ' 
some  male  insects.  As  might  be  expected  from  their  more  ' 
intimate  connexion  with  the  habits  of  the  insects,  the  tibias 
and  tarsi  vary  according  to  the  uses  they  are  put  to,  apart 
from  locomotion.  With  bees  (at  least  with  the  non-parasitic 
species)  they  are  employed  to  carry  the  pollen  necessary  for 
the  nourishment  of  the  young ;  for  this  purpose  they  are 


'  The  enormous  development  of  the  hind  femora  in  Chakis  and 
Leucaspis  does  not  appear  to  give  these  insects  extra  leaping  power. 
Other  Chalcididce  which  have  not  thickened  femora  can  leap  consider- 
able distances. 


HYMENOPTERA 


573 


provided  with  hairs,  or  the  apex  of  the  tibiae  and  base  of 
the  tarsi  are  flattened  out  to  form  a  plate  on  which  tlie 
pollen  ia  stored  for  its  easier  and  mora  economical  convey- 
ance to  the  hive.  They  are  richly  spined  in  the  sand-wasps, 
and  are  thus  useful  to  the  animals  in  digging  out  the  nests 
which  they  form  in  the  earth.  At  the  base  of  the  tibia;  are 
placed  two  spurs  (calcaria),  which,  however,  may  be  absent. 
Finally  the  tarsi  are  provided  with  plate-like  processes 
termed  patellae,  which  may  be  very  largely  developed, 
especially  with  males  ;  and  the  front  pair  may  terminate  in 
large  jointed  raptorial  claws,  as  is  the  case  with  Chelogynut 
(fixyura). 

The  abdomen  may  be  united  to  the  metathorax  in  two 
ways  :  it  may  be  joined  to  it  by  its  entire  width,  or  by  a 
narrow  pedicle  only.     In  the  tormer  case  the  thorax  and 
abdomen  form  as  it  were  one  whole,  so  that  the  body  has 
the   appearance   of  being  composed  of  only  two  parts; 
whereas  in  the  other  section  the   three  divisions,  head, 
thorax,  and  abdomen,  are  clearly  separated,  or  specialized. 
It  is  only  the  Siricidce  and  TenthreJinidce  which  have  the 
abdomen   united  by  the  whole   width.     Thus   the   order 
becomes  divided  into  two  well-marked  divisions,  one  repre- 
sented by  the   Tenthrediuidce  (having  the  abdomen  sessile) 
and  the  other  by  the  Acnleata,  Ichneumonidce  (having  it 
appeudiculated).     The  abdomen  shows  little  variation  in 
structure  or  form  in  the  Tenlhrtdinido'  •  but  does  so  to  a 
large  extent  with  the  others.     Usually  more  or  less  globular 
and  rounded,  and  not  of  any  great  length  compared  to  the 
head  and  thorax,  it  is  often  very  much  compressed  and 
sabre-like,  as  in  Ophion,  or  very  long  and  thread-like  as  in 
Pelecinus;  then  it  may  be  joined  to  the  thorax  in  such  a 
way  as  to  be  semi-sessile,  or  by  a  very  long,  thin,  thread- 
like pedicle  (Pelopcous,  many  Chnlcididcr,  and  Cpnipidct). 
Between  these  two  extremes  there  ore  all  gradations,  the 
form  of  the  abdomen  depending  on  the  habits  of  the  insect, 
upon  its  manner  of  self-defence  or  of  oviposition.     As  re- 
gards the  number  of  the  segments,  it  varies:    It  is  8  with  the 
TenthndiiiidcB  aud  with  the  Siiicidw,  but  in  other  groups 
it  is  less.     Through  one  or  other  of  the  basal  segments 
being  greatly  developed,  and  the  terminal  ones  correspond- 
ingly reduced  in  size,  some  groups  appear  to  have  only  3  or 
4  (Chrt/sididce)     The  Aculeata  have  always  the  same  num- 
ber, namely,  7  in  the  males  and  6  in  the  females.     Some 
bees  (CccUoxyi)  and   Chrytididm  have  the  abdomen  armed 
with  spines  or  teeth  at  the  apex, 
lapro-         The  male  aud  female  organs  are  situated  at  the  end  of 
luctivs    thQ  abdomen.      They   are    rarely  conspicuous    externally 
"**'"■     with  the  males;  but    in  some  females  they  are  of  great 
length,  and  may  indeed  exceed  considerably  the  length  of 
thf  body.     lloMiVfi-  (lilierHUt  in  thf  various  jjroup.s  of 
Hyiiirnoptprti  the  organs  connfc-tt'd  with  the  laying  of  the 
eggs  may  be,  they  are  fundamentally  constructed  on  the 
same  plan  in  all  of  them,  no  matter  how  different  they  may 
appear  or  how  various  t  he  ways  ia  whicli  they  may  be  used. 
A  typical  ovipositor  in  the Hywenoptera  may  be  described 
aa  being  composed  of  three  bristle-like  organs — one  placed 
above,  and  the  others  below.  This  upper  bristle  is  channeled 
throughout,  and  has  (when  in  use)  the  others  pressed  to  it 
in  such  a  way  that  the  three  together  form  a  narrow  tube, 
through  which  the  egg  passes.    The  two  lower  bristles  are 
toothed  at  the  lower  end.    These  three  jinrts  are  enclosed 
betwe<>n  a  couple  of  two-jointed  valves,  situated  at  their 
base,  which  serve  them  as  supports.    Thus  the  ovipositor 
consists  of  five  different  parts.    It  exists  under  two  forms. 
In  the  bees  and  wasps  (Aculeata)  it  takes  the  form  of  a 
sting,  or  weapon  of  defence ;  and  it  is  connected  with  a 
gland  secreting  a  poi.son  (the  principal  constituent  being 
formic  acid  )  which  the  in.iect  injects  by  means  of  the  sting 
into  anything  that   attacks  it.      Besides  this  defen.sive 
(or  offensive)  use  to  which  it  is  put,  it  is  employed  by  the 


sand-wasps  to  benumb  the  larva)  and  other  insects  or  spider^ 
with  which  they  store  their  nests  for  the  Dse  of  their  young; 
in  such  a  way  that  they  rcroaia  to  all  intents  and  purpose! 
lifeless,  yet  still  keeping  fresh,  until  such  time  os  the  wasp' 
laiTx  escape  from  the  eggs  and  are  ready  to  feed  on  them 
Iq  the  rest  of  ths  order— with  ichneumons,  saw-flies,  &c — 
it  is  not  used  as  au  instrument  of  defence  (some  ichneu- 
mons, indeed,  will  attempt  to  pierce  the  hand  with  it 
when  caught,  but  they  are  never  able  to  do  any  harm) ;  it 
is  simply  an  instrument  for  laying  the  eggs,  and  is  not 
connected  with  a  poison  gland,  or  at  any  rate  with  a  gland 
secreting  a  poison  similar  to  that  of  a  wasp.  A  poison 
gland  exists,  for  instance,  with  saw-flies,  but  its  purposQ 
and  also  the  manner  of  its  use  are  ditlercnt  from  wha^ 
they  are  in  the  case  of  the  aculcatcs.  Its  function  is  to 
act  on  the  plant  in  which  the  eggs  are  laid, — either  to  raise 
galls  in  which  the  larveo  will  And  food  and  shelter,  or  to 
prevent  the  hole  made  by  the  ovipositor  for  the  reception 
of  the  egg  from  closing  in  on  the  egg,  and  thereby  crush- 
ing it ;  for  we  £nd  that  eggs  laid,  for  example,  on  leaves 
are  not  closely  pressed  by  the  substance  of  the  leaf,  but 
have  a  more  or  less  open  space  surrounding  them. 

From  the  obBer\'alion8  of  Kraepelin  on  the  development 
of  the  ovipositor,  it  seems  clear  that  the  grooved  central 
bristle  and  the  two  basal  sheaths  arise  in  the  larva  from 
papills  situated  on  the  nnder  side  of  the  ninth  abdominal 
segment,  while  the  two  lateral  (or  rather  lower)  bristles 
have  their  origin  in  similar  papillae  on  the  eighth.  It 
would  appear  also  highly  probable  that  the  parts  ere  true 
appendages  of  the  abdominal  Bogmonts,  rather  than  modi- 
fied portions  of  the  body  walla. 

The  ovipositor  is  either  hidden  (as  is  mostly  the  case)  or 
may  be  exeertcd  to  a  greater  or  less  extent.  Its  length 
varies  with  the  habits  of  the  species ;  that  is  to  say,  the 
longer  it  is,  the  deeper,  in  wood,  or  in  any  sther  substance, 
does  the  larva,  on  which  the  ichneumon  is  a  parasite,  live 
Species  with  long  ovipositors  occur  in  all  the  parasitic 
families,  except  the  Oxijura  and  Chryiidida:.  With  the 
last-mentioned  family  it  is  tubular.  It  is  strangely  modified 
with  the  saw-flies.  With  them  it  forms  a  veritable  sawing 
apparatus  (hence  the  name  of  these  insects),  being  broad, 
plate-like,  and  toothed  in  various  ways  and  degrees  accord- 
ing to  the  habits  of  the  insects ;  according  as  the  eggs  are. 
laid  in  leaves  or  in  bark  it  is  slender  and  thin  or  broad 
and  thick.  In  the  pnpa  state  Uymenoptera  with  long 
ovipositors  have  them  curled  up  on,  and  closely  pressed  to, 
the  back.  It  is  a  curious  circumstance  that  this  embryonic- 
condition  of  the  ovipositor  is  retained  in  the  perfect  etat€> 
by  a  few  forms,  as,  e.g.,  Leucaspii. 

As  remarked  at  the  beginning  of  tbisartlcle,  Ih^Hymtnoptfrago 
through  a  regular  metamorphosis  — appearing  In  four  distinct 
forms.  The  egg  is  generally  longer  than  ills  broud.and  rounded  at 
both  ends.  The  skin  is  always  thin,  never  sculptured,  and  rarely 
colored :  the  only  instance  of  color  in  any  of  their  eggs  known  to  the 
writer  being  in  those  of  certain  saw-tlles  which  are  more  or  less 
greenish,  and  this  color  may  have  been  Imbibed  from  the  leal. 
Many  parasitic  species  (0;i/i ion,  Cynipr.Mymar)  have  pedunculated 
eggs— eggs  provided  with  a  long  pedicle  or  stalk,  by  means  of  wbicb 
they  are  attached  to  the  plant  or  insect,  as  the  case  may  be.  A  Try 
phou,  for  example,  attaches  her  stalked  eggs  to  the  larva's  skin  ;  it 
bangs  by  the  stalk ;  and  when  the  young  trypbon-Iarva's  develop- 
ment Id  the  egg  is  matured  it  leaves  It  by  the  lower  end,  and  then 
proceeds  to  bore  its  way  into  the  Inside  of  its  victim.  Acurloue 
phenomenon  bas  been  observed  to  take  place  in  bymenopterous 
eggs  shortly  after  being  laid :  it  Is  that  they  swell  up  (perhaps  by 
Imbibing  moisture,  although  this  cannot  be  the  sole  cause  of  the 
swelling)  to  double. or  more  than  double  the  size  they  were  when 
laid.  The  number  of  eggs  laid  by  a  female  varies,  of  course,  with 
the  species.  Colonial  species  lay  the  greatest  number;  but  with 
them  the  eggs  are  not  laid  all  at  once,  as  is  the  case  with  solitary 
species.  Some  social  forms  lay  comparatively  few  eggs,  while. on 
the  other  band,  many  saw-flies  and  ichneumons  must  lay  some 
hundreds.  Solitary  bees  and  wasps  do  not  lay  many:  but  It  must 
bo  remembered  that  the  storing  of  food  and  the  bulldiug  and 
digging  of  the  nest  are  works  of  labor  and  time. 
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Tlic  larvre  oro  of  two  sorts.  Those  of  sj-ccics  with  a  petiolaleJ 
'abdomen  are  white,  footless  grubs,  iiionpablo  of  any  extended 
motion  ;  nor  is  this  necessary,  for  they  liave  not  to  seek  their  food, 
I  Which  is  jirovided  for  them  by  tlieir  niuthers, — either  collected  nnd 
stored  up  for  them  in  nests  made  by  the  female,  as  with  bees  aud 
wasps,  or  by  the  c^gs  being  placed  in  the  bodies  of  other  insects  on 
whii-h  they  live  as  parasites,  or  in  galls  uidieaved  on  \)lant9.  It  is, 
however,  of  interest  to  note  that,  while  the  larva  after  leaving  the 
egg  shows  no  trace  of  legs,  yet  they  were  present  when  it  was  in  the 
egg.  This  shows  clearly  that  the  legs  wi  ro  lost  through  disuse. 
And  this  view  is  eonfin.ieil  by  the  fact  that  the  larvse  of  the  lowest 
division  of  the  Hi/iiunoptcra,  those  with  a  sessile  abdomen,  have 
jointed  thoracic  legs,  and  often  abdominal  legs  as  well,  while  they, 
for  the  most  part,  lead  a  free  e.\istence.  In  the  lowest  group  of 
this  division,  the  Siricidcc,  as  well  as  in  those  Tcnlhrediuida:  most 
nearly  allied  to  them,  the  larva  have  only  the  thoracic  or  true  legs. 
They  live  either  boring  in  wood,  as  Sircr,  or  in  stems  of  plants, 
as  Ccphus,  or  in  leaves  rolled  together  by  silken  tlireads,  as  Lijda. 
Except  L'jda,  Ccphns,  and  Xijcla,  all  t)ie  saw-fly  larvte  have  the 
usual  thoracic  and  a  variable  number  of  false  or  abdominal  legs, 
which  are  in  fact  merely  prolongations  of  the  ventral  suiface  of  the 
body,  as  with  many  phytophagous  Colcejitera  ;  nor  have  they  any- 
thing like  the  claspers  of  lepiJopterous  caterpillars.  With  their 
similar  habits  and  the  presence  of  these  ventral  legs,  saw-fly  larvaj 
have  a  considerable  resemblance  to  the  caterpillars  of  Lepidoptcrn, 
but  they  may  bo  known  from  them  in  two  ways, — by  always  having 
more  than  five  pairs  of  ventral  legs  (eight  in  Chnbcc,  seven  in  A'fi- 
tncUus,  and  six  in  some  Hylotomidcs),  and  never  having  more  than 
two  ocelli — one  on  each  side  of  the  he.ad — instead  of  six  on  each  side 
43  in  LcpidopUra.  As  with  lci)idopterou3  caterpillars,  given  is  the 
prevailing  colour  of  saw-fly  larvw.  They  agree  with  them,  too, 
in  their  general  habits :  they  live  on  the  leaves  of  various  plants, 
devouring  them  in  dilferent  ways,  roll  down  loaves,  raise  galls,  and 
mine  leaves.  It  is  interesting  to  note  further  that,  as  with  lepi- 
dopterous  caterpillars,  larva  which  are  innoxious  and  eaten  by  birds 
are  either  entirely  green,  or  green  with  black,  pink,  or  white  stripes 
along  the  sides  and  back,  while  noxious  hrvne— those  with  bad 
•flmells  or  secretions  whit-h  render  them  unpalatable  to  birds— have 
bright  contrasting  colours  with  irregular  markings,  tubercles,  &c., 
*nd  they  feed  exjioscd,  so  that  they  may  be  readily  seen  and  avoided. 
Some  hymenopterous  larvie  before  becoming  pujiaj  moult  a  ceitain 
number  of  times.  According  to  Packard,  a  Boutbus  casts  olf  its 
akin  ten  times  ;  Tcnthrcdinida  do  it  five  times  ;  but  many  (all 
parasitic,  and  most  aculeates)  do  not  irwult  until  they  become  pupre; 
nor  do  they  emjity  the  contents  of  the  stomach  till  then.  The 
period  during  which  a  hymcnopteron  remains  in  the  larva  state  is 
seldom  long  ;  it  may  be  eight  or  nine  days,  or  a  mouth  or  two,  but 
this  depends  on  the  season  of  the  year;  for  many  hirvai.  which  have 
not  been  able  to  reach  maturity  in  the  autumn,  remain  in  the  same 
Icondition  until  the  following  spring,  when  they  pupate.     In  order 


;that  this  period  may  be  passed  in  quietness,  a  cocoon  is  usually 
epuQ  by  the  larva.  For  tnis  purpose  it  is  provided  with  a  spinning 
apparatus,  and  a  glanil/or  secreting  the  silk  reijuircd  for  the  con- 


struction of  the  cocoon.  With  the  Aculeata  it  is  thin  and  almost 
'transparent  ;  it  is  of  a  firmer  consistency  with  ichneumons,  ami  is 
often  coloured  black,  brown,  or  grey,  ilicrogasici'  and  other  /?/•«- 
conidie  spin  their  cocoons  in  company,  and  often  aiound  the  dead 
body  of  the  larva  which  they  have  devoured.  They  m.ay  be  placed 
together  without  any  regularity,  or  closely  pressed  in  regularly  ar- 
ranged rows  like  the  cells  in  a  hive.  Some  ichneumons  suspend 
I  their  cocoons  from  twigs,  &c. ,  by  means  of  a  silken  thread.  Gene- 
rally the  cocoon  is  single,  but  certain  saw-flics  (f.f/.,  Cimhcy)  spin 
double  ones, — a  thin  inner  one  (which  may  be  sej>nrated  from  the 
outer  one  by  a  considerable  space)  placed  inside  an  outer,  harder, 
and  more  tenacious  covering.  A  cocoon,  however,  is  not  always 
spun.  C'jnipidcs  never  spin  one,  nor  aiijurently  do  Cltalcididcc  nor 
some  ants,  e.g.,  Myrmica.  The  empty  skin  of  the  caterpillar  which 
they  have  devoured  is  utilized  by  some  iciineumous  instead  of  a  co- 
coon ;  galls  serve  the  same  purpose  with  others ;  whili  Einphytua 
and  other  Tenthrcdinidie  bore  into  pithy  stems,  where  they  pass  into 
pupae  without  any  other  protection.  Finally,  others  make  a  cell  in 
the  earth  for  the  same  purpose. 

The  pupa  resembles  very  closely  tlie  perfect  insect,  save  that  the 
wings  are  not  developed,  although  visible  as  pad-like  structure! 
along  the  sides.  The  lees  and  antennre  are  laid  along  the  front  of 
the  body,  enclosed  in  thin  poUicleai  In  certain  Chahididcc  (Eula- 
fi/iiis)  the  pu)ia  is  of  that  form  called  "  coarceate  " ;  that  is  to  say, 
the  entire  body  is  enveloped  in  a  case  which  conceals  its  form,  anc! 
this  case  is  hard  and  of  some  thickness,  instead  of  being  a  mere 
thin  transparent  skin.  When  the  insect  leaves  this  pupal  covering 
the  latter  retains  its  form  intact  Most  pupre  are  white.  Many 
saw-fly  pupee  are  green,  with  orange  spots  on  the  abdomen.  A  few 
Braccmidx  {Apantclcs)  have  orange-coloured  pups. 

In  the  pupa  state  Hi/menoplcra  remain  but  a  short  time, — as  a 
rule,  not  more  than  seven  to  ton  days.  They  are  not  entirely  quies- 
cent in  this  condition,  but  have  considerable  power  of  motion, 
especially  if  exposed  to  the  light,  or  disturbed  in  any  way.     As  the 


insect  gradually  reaches  maturity,  the  pupa  becomes  more  or  Icsn 
black, — at  first  on  the  back  of  the  thorax,  then  on  the  abdomen  and 
limbs.  When  maturity  is  gained,  the  in.scct  splits  the  pellicles 
which  so  closely  envelop  its  body;  the  limbs  are  freed;  the  wings 
spread  out  and  lose  tlrcir  flabby  consistency  ;  the  nervurcs  become 
hard  and  firm  ;  the  insect  moves  about,  ejects  from  the  anna  a 
coloured  liquid,  and  enters  on  its  new  mode  of  existence 

Hymenopterous  insects  procreato  by  the  miioa  of  the  Th« 
two  sexes.  This  takes  place  usually  in  the  .sunshine,  sexes, 
Sometimes  tho  connexion  does  not  last  more  than  a  few 
seconds,  and  is  not  preceded  by  any  preliminary  courting. 
On  tho  other  hand  many  bees  remain  united  for  hours,  and 
the  genital  parts  of  the  male  get  torn  and  ruptured,  so  that 
it  dies  immediately  after.  Home  species  of  Chalcidida 
have  been  observed  coquetting  together  for  more  than  an 
hour  before  uniting.  Generally  copulation  takes  place  on 
the  ground  ;  but  a  few  forms  pair  on  tlio  wing.  The  male 
Ant/iophora,  for  instance,  carries  the  female  with  him  into 
the  air  for  tho  marriage  flight.  This  is  the  reason  why 
the  male  Anthophora  is  larger  than  the  female,  instead  of 
being  smaller,  as  is  usually  the  case. 

While,  as  has  been  said,  lli/menoptera  reproduce  by  the 
union  of  the  two  sexes,  yet  parthenogenesis  or  virgin  repro- 
duction is  of  not  uncommon  occurrence,  and  has  been 
observed  in  all  the  families  whose  development  for  more 
than  one  generation  can  be  traced  with  sufticient  facility  and 
accuracy.  We  meet  with  this  phenomenon  under  (broadly 
speaking)  two  or  three  phases.  JIany  females,  if  they 
cannot  get  access  to  males,  will  readily  lay  eggs,  which  are 
fertile  and  give  issue  tolarvre  ;  but  these  larvae,  when  they 
reach  maturity,  yield  invariably  males.  Any  one  can  test 
this  for  himself  with  the  too  common  gooseberry  grub, 
Sematns  rihexii.  The  same  thing  occurs  with  wasps,  ants, 
and  bees.  With  saw-flies,  again,  there  are  sume  species 
whose  males  are  quite  unknown,  although  the  species  have 
been  caught  and  bred  from  the  larvte  in  hundreds,  «.</., 
Ufiorniii/ia  ova/a.  Others  have  males,  but  they  are  ex- 
tremely rare,  e.ff ,  ?i'emaius  gallicola.  It  has  been  shown, 
too,  that  tho  species  just  mentioned  and  some  others  {Phyl- 
lolnnia  nemnrata,  Pacilosoma  piiheraiiim,  ic.)  with  males 
unknown  readily  lay  fertile  eggs.  The  queen  bee  can  lay 
eggs  which  will  produce  males  or  females,  by  opening  or 
closing  the  spermatic  sac,  and  letting  the  eggs  come  in  con- 
tact or  not  with  the  spermatic  fluid.  In  the  former  case 
females  will  be  the  result,  in  the  latter  males.  Worker 
bees,  wasps,  and  ants  deposit  eggs  which  produce,  however, 
only  males.  A  still  more  curious  phenomenon  in  connexion 
with  the  reproduction  of  some  gall-insects  (Ci/nijnJte) 
requires  to  be  mentioned  In  early  spring  will  be  found 
on  oak  leaves  and  flowers  soft,  juicy,  greenish,  globular 
pea-shaped  galls.  Out  of  these  come  in  summer  the  gall-, 
flies  represented  by  both  sexes.  In  the  autumn  (also  on 
oak  leaves)  are  found  those  curious  flat  brownish  galls 
commonly  called  "  oak  spangles,"  which  by  many  are  taken 
for  fungi,  and  have  indeed  been  described  as  such. 
Those  "spangle  galls"  retain  very  much  the  same  form 
during  tho  autumn  and  winter ;  then  in  March  they  swell 
up  and  become  juicy,  and  a  larva  makes  its  appearance; 
this  soon  becomes  a  pupa  and  finally  a  fly,  but  only  in  one 
sex,  the  female.  It  was  long  supposed  that  these  two  insects 
had  no  relationship  with  each  other,  that  they  belonged  in 
fact  to  two  distinct  genera,  for  not  only  did  the  gaNs  differ, 
but  the  insects  themselves  differed  in  the  form  of  the  body, 
the  wings,  ifec.  But  it  has  recently  been  shown  by  Dr  Adler 
that  tho  two  are  forms  of  the  same  species,  that  there  is  an 
alternation  of  a  spring  bisexual  form,  with  an  autumnal 
unisexual  one. 

A  dimorphism  of  another  kind  exists  among  the  social 
bees,  wasps,  and  ants.  An  ordinary  colony  of  these 
insects  consists  of  three  sorts  of  individuals.  There  is 
the  large  female  which  founded  tho  colony ;  then  there 
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are  tlie  workers  or  neuters,  undeveloped  foaales  on  whom 
tlie  work  of  the  colony  depends  ;  and,  lastly,  there  are 
the  males.  It  is  with  ants  that  the  workers  are  most  pro- 
foundly modified.  They  are  wingless  and  there  may  be 
in  a  colony  several  sorts,  each  kind  performing  different 
duties,  and  having  the  body  modified  in  accordance  with  the 
work  it  has  to  do.  Those  which  act  fj  soldiers  (when  a 
.special  kind  is  set  apart  for  this  work),  for  instance,  have 
the  mandibles  enormously  developed ;  another  Bet  may 
secrete  honey  for  the  benefit  of  the  others,  ic. 

The  Jlymenojjfera  must  be  regarded  as  one  of  the  most 
beneficial  and  useful  to  man  of  the  inx.ect  orders.  The  pro- 
duce of  the  hive  bee — wax  and  honey — has  been  employed 
by  man  since  the  earliest  ages,  and  forms  an  extensive  article 
of  commerce.  The  curious  structures  raised  by  Cynipidae 
on  the  oaks  of  eastern  Europe — galls — have  long  been  used 
in  the  mauufacture  of  ink.  But,  whatever  the  bee  may 
liave  done  in  contributing  to  our  luxuries,  and  the  gall-fly 
in  rendering  easier  the  advance  of  knowledge,  these  are 
smiU  benefits  compared  to  the  indirect  advantages  we  de- 
rive from  the  labours  of  the  parasitic  species  through  the 
h  ivoc  they  make  among  the  insects  which  devour  the  pro- 
duce of  our  fields  and  gardens,  and  too  often  destroy  the 
labours  of  the  farmer  and  gardener.  When  we  remember 
that  there  are  vast  numbers  of  insects  which  destroy  plants ; 
that  many  of  these  are  so  minute  and  obscu/e  in  their  mode 
of  life  as  to  escape  ordinary  observation,  save  when  the  in- 
jury is  done;  and  that  others  appear  in  enormous  numbers, 
— it  becomes  evidept  that  au  insect  which  causes  the 
death  of  a  single  caterpillar  does  good  service,  since  that 
caterpillar  would  have  (if  left  undisturbed)  given,  in  all 
probability,  origiu  to  an  imago  which  might  give  birth  to 
hundreds  of  others.  It  is  this  which  the  ichneumons  do, — 
they  destroy  the  larvae  of  plaut-devouring  insects.  Another 
division  oi  Ilymenoptera  does  equally  good  service.  It  has 
been  shown  by  modern  researches  that  without  the  aid  of 
bees  many  flowers  would  never  yield  seed.  Many  plants 
cannot  fertilize  themselves,  so  that  if  bees  did  not  carry  tiie 
pollen  from  one  plant  to  another,  and  thus  effect  fertiliza- 
tion, no  seed  would  be  produced.  The  red  clover,  for 
instance,  would  never  produce  seed  if  it  were  not  for  the 
humble  bees  fertilizing  it  in  their  visits  in  search  of  honey. 
It  must,  however,  be  coufcised  that  some  lli/nimoptera  do 
very  considerable  damage  to  vegetation,  especially  saw-flics 
and  ants.  Of  injurious  saw-flies  the  most  destructive  ore 
En'ocainjxi  ndumbrala,  on  fruit  trees ;  Kanatiis  libesii, 
which  is  60  destructive  to  the  gooseberry  and  red  currant ; 
Athalia  spinaruin,  at  one  time  so  destructive  to  the  turnip 
(probably  when  it  first  took  to  feeding  on  it)  ;  and  Cephus, 
in  the  stems  of  corn.  The  damage  dons  by  ants  in  Europe 
is  small;  but  in  the  tropics  the  leaf-cutling  ants  do  enor- 
mous damage  by  cutting  down  the  leaves  of  trees  (especially 
cultivated  ones),  which  they  convey  into  their  nests,  where 
they  are  used  (according  to  Belt)  to  rear  fungi  upon  which 
the  ants  feed. 

The  I/ymetioplera  are  almost  exclusively  dwellers  on  land, 
and  are  essentially  sun-loving  insects.  Two  or  three  only 
live  an  aquatic  or  quasi-aquatic  mode  of  life.  Sir  John 
Lubbock  discovered  two  minute  species  of  Oxyitra  (Po/y- 
iicmn)  which  descend  into  the  water  for  the  purpose  of 
depositing  their  eggs  in  the  eggs  of  aquatic  insects.  _  They 
use  the  wings  as  oars  to  swim  in  the  watc",  and  can  remain 
in  it  for  two  hours.  Au  ichm  mon  {A'jiiolypn)  has  long 
been  known  to  live  as  a  parasite  in  the  bodies  of  caddis- 
worjns  ;  and  it  has  been  observed  to  gndown  into  the  water 
to  find  the  worms,  which  are  said,  when  infested  by  the 
ichneumons,  to  uuchor  themselves  by  means  of  a  silken 
thread. 

Ifany  llymenopla-a  give  origin  to  sounds.  The  humming 
of  bees  is  one  of  the  most  familiar  and  delightful  of  country 


eaunds.  It  is  not  yet  quite  clearly  understood  how  it  ia 
caused,  but  there  is  evidence  enough  to  show  that  tho 
buzzing  originates  by  the  air  impinging  against  the  lips  of 
the  metathoracic  and  abdominal  stigmas ;  although  it  ia 
possible,  too,  that  the  rapid  vibration  of  the  wings  (224  pet 
second  with  tho  Bombiisniitscornm  and  410  with  the  honey 
bee)  may  also  have  something  to  do  with  the  production  ol 
sound,  for  a  bee  can  give  out  differently  pitched  notes 
according  to  its  mood,  as  it  is  pleased  or  angry.  Besidef 
the  buzzing  sounds,  a  few  other  species  chirp  by  means  of 
the  abdominal  segments.  MxUilla  stridulates  by  drawiny 
in  and  out 'the  raised  striated  surface  of  the  third  u.nder  th( 
edge  of  the  elongated  second  segment.  The  workers  ol 
Myrmica  stridulate  in  pretty  much  the  same  way. 

The  internal  anatomy  of  the  Ilymenoplera  presents  som^ 
interesting  features.  Their  organs  of  secretion  are  numerj 
ous.  The  poison  is  secreted  in  two  long  ramose  tubes;  and 
from  them  it  goes  into  a  sac  situated  near  the  base  of  the 
Bting  Wax  is  made  in  some  of  the  abdominal  segments.* 
The  salivary  glands  in  tho  hive  bee  (worker)  are  very  large 
and  complicated.  They  are  three  in  number,  two  (an  uppei 
and  a  lower)  placed  in  t]ie  head,  and  the  other  in  the  froni 
region  of  the  thorax.  Each  gland  is  difl°erent,  and  has 
excretory  ducts  of  its  own.  In  the  queen  bee  these  are  not 
nearly  so  much  developed  as  in  the  worker,  and  they  are 
even  less  in  the  drones.  JIany  saw-fly  larvse  secrete  fluids 
for  purposes  of  defence.  Some  species  of  Tenlhrcdo  secrete 
a  blackish  liquid,  which  they  eject  from  the  mouth ;  Perga 
throws  out  a  gummy  matter  from  the  same  orifice,  and 
Cimbex  an  acid  liquid  from  lateral  pores.  Then  there  are 
the  silk-secreting  glands  which  most  larvcs  possess.  Thej 
urinary  vessels  are  always  present,  and  may  be  as  many 
as  150.  According  to  Von  Siebold,  the  aculeates  have  a 
long  intestine  and  a  stomach  with  many  convolutions, 
while  they  are  short  in  the  tercbrant  forms.  The  trachea 
are  well  developed.  Many  dilatations  are  given  off  from 
the  main  stems,  a  pair  at  the  base  of  the  abdomen  being 
exceptionally  large.  In  connexion  with  the  female  organs 
of  generation,  it  is  worthy  of  remark  that  sebaceous  glands 
and  a  copulatory  pouch  are  absent  in  the  Aculeala,  although 
present  in  the  other  section.  The  ovaries  are  two  in  num- 
ber, and  consist  of  a  number  (it  may  be  as  many  as  a 
hundred)  of  distinct  many-chambered  tubes.  Each  tuba 
in  Alhalia,  for  instance,  contains  7  eggs,  and,  as  there  are 
18  of  such  tubes  in  each  ovary,  there  will  bo  thus  250  eggs 
in  all.  In  Plalygasttr  the  ovary  is  of  a  very  exceptional 
nature,  inasmuch  as  the  egg  tube  is  a  close  sac,  so  that  it 
is  burst  when  the  egg  is  laid. 

The  most  noteworthy  and  exceptional  features  in  tnr 
developmental  history  of  the  Ilymenoptera  are  those  shown 
by  some  very  minute  species  of  Oryura,  which  live  in  the 
bodies  of  Diptera  {Cecidomyia),  and  in  the  eggs  of  beetles 
and  dragon-flies.  After  the  eggs  of  Platygasler  have 
undergone  segmentation,  and  the  embryo  has  been  formed, 
there  leaves  the  egg  a  larva  of  a  very  unusual  form.  It  is 
broad  and  rounded  at  the  head,  but  contracted  towards  the 
tail,  which  terminates  in  four  spined,  bristle-like  appendages, 
so  that  the  larva  has  a  considerable  resemblance  to 'a 
copepod.  It  is  provided  with  a  mouth  and  hook-like  man- 
dibles, by  the  aid  of  which  it  anchors  itself  inside  the  body 
of  its  host  (tho  larva  of  a  Cecidomyia) ;  there  are  a  rudi- 
mentary stomach  and  antennse,  but  uo  trace  of  nerves, 
trachew,  or  organs  of  circulation.  Soou  it  changes  its 
form:  the  tail  with  its  bristles  is  thrown  off;  it  becomes 
shaped  somewhat  like  a  hen's  egg ;  the  nervous,  circulatory, 
and  rcpro<luctiTe  organs  become  visible,  while  the  elimen- 
tary  organs  show  an  advance  in  structure.     This  second 

'  Tlia  wax  i«  secnJcil  on  llio  ventral  surface  of  tho  liivebes,  l)Ut  on 
the  (lorMl  surface  villi  tlie  stiugleu  bee  of  Ameiita  {UelitKnu, 
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larva  is  succeeded  by  a  third,  wliich  differs  from  it  in  being 
longer  and  thinner,  while  the  various  organs  hav*  reached 
a  further  stage  of  advancement  in  complexity  of  structure. 
The  after  couise  of  its  development  does  not  differ  from 
that  of  other  Ilymenoptera.  Polynema  and  Mymar  (egg- 
parasites)  go  through  somewhat  similar  changes  in  their 
early  embryonic  life. 

Classificatimi. — As  regards  the  classlflcaiion  of  the  Hymenoptcra, 
the  order  divides  itseU  naturally  into  two  great  divisions,  as  lias 
been  already  indicated.  The  Aculeata  form  a  division  distinguished 
alike  by  the  form  of  the  sting,  with  its  connected  poison-bag,  and 
by  the  trochanter  being  joined  to  the  femur  by  a  single  joint.  Tlio 
other  division  (that  usually  called  Terebrantia  or  Ditrocha)  has  a 
double  joint  to  the  trochanter,  and  the  ovipositor  is  never  used  as 
ft  weapon  of  offence. 

The  Ditrocha  are  again  divided  into  two  sections,  well  distin- 
gviished  by  the  form  of  the  abdomen,  by  the  larva,  and  by  habits  : 
the  one  (the  Sccuri/era)  has  the  abdomen  sessile,  the  larvre  have  legs, 
and  they  are  phytophagous  ;  whrie  the  other  (the  Spiculifera)  has 
the  abdomen  potiolated,  the  larvoa  are  apodal,  and  they  ire  (except 
part  of  the  Cynipidce)  animal  feeders.  Th"e  Sccuri/cra  are  further 
distinguished  from  all  others  by  the  form  of  the  "ovipositor,  which 
forms  either  a  short  "saw,"  as  in  the  Tcnthredinidce,  or  a  stout 
exserted  "  borer,"  as  in  the  Siricklce ;  and  they  have  another 
peculiarity  in  having  at  the  bottom  of  the  anterior  win"  a  cellule, 
termed  the  "  lanceolate  cellule  "  (see  fig.  1,  above),  which  is  fouud 
in  no  other  family,  and  is  of  great  use  in  classification.  Tlie 
Securifera  embraces  the  families  Tenthndinidte  and  Siricidce  (by 
some  Cqihus  is  made  into  a  third  family,  while  by  others  it  is 
placed  among  the  Tcnthrcdiaidoe,  owing  to  its  agieeing  with  the 
saw-flies  iu  the  form  of  the  thorax  and  ovipositor,  and  by  others 
with  the  Hiricidcc,  because  it  has  only  one  spine  in  the  anterior  leg, 
while  the  saw-flies  have  two).  The  species  of  Siricidce  are  few 
in  number,  and  have  a  very  wide  distribution.  They  are  larger 
than  any  Tcnthrcdinutcc^  and  are  indeed  among  the  giants  of  the 
order.  All  live  in  wood,  especially  in  Conifcrx,  and  have  occasion- 
ally done  groat  damage  to  the  forests  in  Germany.  As  they  are 
easily  imported  along  with  timber,  they  very  often  make  their 
appearance  in  out-of-the-woy  places  and  frigliten  ignorant  people, 
although,  of  course,  they  are  perfectly  harmless. 

The  Spiculifera  contain  the  families  Cynipidcr,  Chalcididce,  Froc- 
totrypidx,  Evaiiidw,  Braconida;,  and  Ichneumonidce, 

The  Cyiiipidoe,  or  gall-flies,  are  small  insects,  rarely  exceeding  two 
lines  in  length.  The  antennte  are  straight,  inserted  iu  the  middle 
of  the  face  ;  the  joints  are  variously  shaped,  and  do  not  exceed  16  in 
number.  The  thora.x  is  large  ;  the  scutelluni  always  forms  a  con- 
spicuous object,  and  its  form  is  very  varied.  The  abdomen  is  much 
compressed,  especially  with  the  males ;  curled  up  over  the  apical 
segmeuts  is  the  long  thin  bristle-like  ovipositor.  A  few  species  are 
apterous.  There  is  always  a  radial  cellule  in  the  .anterior  wing, 
but  few  nervures  and  there  is  never  a  stigma.  What  distinguishes 
the  Cynipidcc  more  especially  is  their  habit  of  raising  galls  on  plants 
to  serve  as  food  and  lodgings  for  their  young.'  These  galls  have  the 
most  diversified  shapes,  and  are  raised  on  all  parts  of  a  plant — the 
buds,  leaves,  roots,  flowers,  and  fruit  all  being  used  by  the  gall 
insects.  «A  gall  may  serve  to  shelter  a  solitary  larva,  or  it  may  be 
so  large  as  to  contain  many  hundreds.  The  oak  is  the  principal 
tree  used  by  the  Cyiiipid<x; ;  next  is  the  rose,  upon  which  is  found 
the  well-known  "  bedeguargall  "  of  Rhodites  roscc,  once  used  medi- 
cinally ;  the  maple,  poppy,  bramble,  hawkweed,  and  some  other 
■jilants  have  likewise  their  galls.  All  Cynipidoe,  however,  are  not 
call-makers.  One  group  deposit  their  eggs  in  the  galls  raised  by 
the  true  gaU-makers,  when  tney  are  soft  and  young,  and  the  larva 
of  the  cuckoo-fly  lives  on  the  gall  at  the  expense  of  the  legitimate 
owner,  which  is  killed  by  the  more  energetic  intruder.  Another 
group  contains  pure  animal  feeders,  parasites  wliich  live  at  the 
expense  of  other  insects  (especially  plaut  lice). 

Closely  allied  to  the  Cynipidce  is  the  family  Clmlcididce,  an 
immense  tribe  of  very  minute  insects  with  brilliant  metallic  green 
bodies.  Their  wings  have  few  nervures,  and  they  never  form  closed 
cellules,  but  a  stigma  is  always  present.  The  antenna'  are  always 
elbowed  ;  they  have  never  more  than  13  joints,  and  may  have  as 
few  as  6.  With  the  males  tliey  are  sometimes  flabellate,  or  covered 
with  tufts  of  hair.  Generally  the  ovipositor  is  short  and  concealed, 
but  it  may  be  exserted  and  much  longer  than  the  entire  body.  In 
either  case  it  issues  from  the  lower  side  of  the  belly.  Apterous  and 
Bcini-apterous  species  are  not  uncommon.     In  habits  the  Chalddidx 

>  There  Is  a  radical  distinction  between  the  gnll-maklnff  Ci/tiipidce  and  the  Rall- 
maktng  aaw-tllcs.  The  latter  feed  on  the  gall  itself,  ao  that  In  coui-ae  of  thno  It 
becomes  reduced  to  a  mere  bladder;  and  ths  Rail  la  fully  formed  bcf.'ie  the 
larva  leaves  the  egR.  On  the  other  hand,  the  development  of  Cynips  and  the 
arrowth  of  the  gall  go  on  at  the  same  time, — the  reason  of  this  bcUig  that  It  feeds 
only  on  the  Juico  of  the  gall,  which  hardens  and  dries  very  soon  after  It  makes 
lt«  appearance,  so  that  ncccssailly  the  hirva  has  to  feed  up  rapidly.  After  the 
(fall  has  dried  the  larva  occupies  a  cell  of  harder  matter  than  the  rest  of  the  gull, 
not  much  larRcr  than  IM  own  buUi. 


are  very  diveisified.  They  are  parasites  on  fusects  of  all  orders  ihKl 
in  ell  stages.  While  no  definite  line  can  be  drawn,  yet  particu'ar 
groups  iu  the  mass  confine  their  attacks  to  certain  families  of  insec>«- 
Thus  Loucaspis  and  Chalcis  are  attached  to  bees  and  other  ne<t- 
building  aculeates,  the  long- tailed  Torymidts  to  oak  and  other  gal  Is, 
the  Encrytides  to  llomopUra  (Coccus  especially).  Species  of  Jsoso-.'ia 
appear  to  be  herbivorous,  and  one  in  Am»rica  is  destnictive  to  corn, 
by  raising  gall-like  structures  at  the  joints  and  thus  causing  the 
plant  to  wither.  Girand  has  likewise  described  Isosoma  to  be  a 
vegetable  feeder,  at  any  rate  during  a  considerable  portion  of  its  life, 
as  well  as  another  species  (Aulogyvinus  aceris)  which  liven  in  golU 
on  the  maple.  Those  curious  forms,  Sycophaya  and  Jllaslophaja, 
which  live  in  figs,  appear  undouiitedly  to  feed  on  their  seeds. 

The  species  of  Froctotnjpiila:  (called  also  Oxyura),  unlike  th.ise 
of  the  Chalcididce,  are  dull-coloured  insects,  usually  entirely  blovk, 
or  at  best  relieved  by  brown  or  red.  They  are  distinguished  fr.im 
the  last  family  by  the  non-elbowed  antennte,  which  are  8-  to  13- 
jointed.  The  wings  in  the  smaller  forms  may  be  without  uervuies, 
while  in  the  higher  they  are  much  more  developed  than  in  Uio 
Chahididijc.  The  edges  of  the  wings  are  deeply  fringed  with  soiiie 
species  ;  and  other  species  have  dense  patches  of  hair  on  the  thorax 
and  abdomen.  One  group  bears  raptorial  claws  on  the  front  tan.); 
and,  in  counexiou  with  this  structure,  it  is  worthy  of  notice  that  i\\i 
late  A.  H.  Haliday  obser\ed  one  species  to  kill  and  deposit  in  ,in 
empty  straw  a  caterpillar,  apparently  for  the  purpose  of  laying  its 
eggs  in  it;  so  that  in  habits  it  ajiproxiraatcs  to  the  fossoriil 
Hymenoptcra,  which  some  of  them  undoubtedly  do  iu  structur. . 
The  Oxyura  are  parasites.  Some  are  attached  to  gall  insects,  other ! 
to  aphides,  while  Diptcra  and  eggs  of  insects  of  all  orders  afford 
nourishment  to  many. 

The  insects  usually  called  "ichneumons"  belong  to  two  faniilieti 
—  the  Ichncumonidw d,m\  Braconidoe.  Both  are  readily  distinguished 
from  the  families  already  mentioned  by  the  wings  being  well  pro- 
vided with  nervures,  which  form  regular  cellules,  by  the  greater 
number  of  joints  in  the  antenna;,  and  generally  by  their  much 
greater  size.  The  only  radical  distinctions  between  the  groups  are 
that  the  Ichneuvwnidce  have  two  recurrent  nervures,  and  a  little 
joint  in  front  of  the  second  antennal  joint,  whereas  this  is  absent  in 
the  Braconida;,  which  have  besides  only  one  recurrent  nervure.  In 
habits  there  is  no  broad  distinction  between  thciii.  They  are  para- 
sites on  insects  of  all  orders.  The  Evanidce  are  a  small  and  some- 
what heterogeneous  assemblage  of  insects,  which  do  not  agree  very 
well  in  their  structure  ;  but  the  typical  species  may  be  known  by  the 
abdomen  being  inserted  in  the  middle  or  above  the  middle  of  the 
metathorux.  As  far  as  is  known  the  family  are  parasitic  on  cock- 
roaches, and  appear  to  be  not  very  numerous  in  species. 

In  some  respects  the  Chrysididce  are  intermeaiate  between  the 
Aculeata  and  the  Terebrantia,  for  they  have  the  single-jointed  tro- 
chanter of  the  fomier,  while  in  the  structure  of  the  ovipositor,  id 
having  the  antennte  13-jointed  in  both  sexes,  as  well  as  in  habit, 
they  agree  with  the  latter.  They  are  exceedingly  brilliant  insects  ; 
their  bodies  are  metallic,  with  shining  green,  purple,  or  golden  hues. 
The  abdomen  hangs  as  it  were  from  the  thorax,  and  is  somewhat 
concave  on  the  under  side.  It  can  be  bent  under  the  thorax,  so  that 
the  insect  can  roll  itself  up  into  a  ball,  which  is  its  way  of  protect- 
ing itself  when  attacked — its  hard  metallic  coat  of  mail  being  im- 
Sregnable  against  the  mandibles  of  other  insects.  These  insects 
ifl'er  from  other  terebrant  Bymenoptera  in  the  structure  of  the 
abdomen,  for  it  has  never  more  than  four  segments  visible  in  the 
female  and  five  in  the  male,  while  the  ichneumons  have  always  more. 
The  terminal  segments  form  a  tube,  which  is  used  in  oviposition. 
In  habits  the  Chrysididce  do  not  differ  from  the  ichneumons,  being 
parasites.  They  prey  principally  on  bees  and  wasps,  whose  nests 
they  enter  when  the  owners  are  absent,  and  should  they  be  dis- 
covered their  hard  skin  saves  them  frtni  serious  injury.  Indeed 
the  only  portions  of  their  bodies  which  can  be  muulated  are  (he 
wings.  St  Faigeau  observed  a  bee  do  this  to  a  ehrysis  ;  she  bit  off 
the  four  wings,  but  did  not  thereby  save  her  young,  for  as  soon  us 
the  bee  left,  the  now  wingless  parasite  crawded  into  the  nest  oi.d 
laid  her  eggs  therein. 

As  has  ueen  stated,  the  AcuUnla  are  di!,tinguished  from  all  othT 
Bymenoptera  by  having  a  sting,  a  single-jointed  trochanter,  and  tl/c 
antenn.T  with  12  joints  in  the  female  and  13  in  the  male.  TIk  ^ 
differ,  too,  in  habits  from  the  Tsccirajid'o,  for,  although  manyof  theiu 
are  parasites,  their  parasitism  is  unlike  that  of  the  ichneumons. 
Parasitic  Aculeata  earn  their  breod  differently  ;  they  enter  the  neslw 
of  other  aculeate  species  alul  lay  their  eggs  in  the  food  stored  up 
there  for  the  beuefit  of  the  young  of  the  builder,  which  are  starved 
or  destroyed  by  the  more  vigorous  larva  of  the  parasite.  In  order 
to  carry  out  their  ends  with  greater  ease,  some  parasites  mimic  the 
forms  of  the  species. upon  which  they  prey.  Thus  Apathiis  rupesliis 
is  coloured  exactly  like  Bombus  lapidarius,  its  host.  On  the  other 
hand  the  species  o(  Koinada,  an  extensive  genus  of  parasitic  bees, 
do  not  resemble  in  the  least  the  bees  on  which  they  prey  ;  they  hove 
instead  gaudily  coloured,  hairless  bodies.  One  of  the  most  interest- 
ing chopters  in  the  history  of  the  Aculeata  is  their  nest  building. 
The  nests  arc  built  in  all  sorts  of  places  and  of  all  kinds  of  materials. 
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Many,  like  Andrena,  dig  in  light  Boils  a  burrow,  consisting  of  a 
narrow  passage  goin^  down  some  inches,  and  liaving  at  each  side  of 
it  at  intervals  colls  in  wliich  the  food  is  stored.  M  ood  is  used  by 
others  to  form  somewhat  similar  cells,  which  may  be  lined  with 

tiieces  of  leaves  or  flowers.  The  stems  of  branildcs  are  utilized  by  a 
urge  number  of  species  of  bees  and  fossorial  Eyttienoplcra.  Osmia 
uses  empty  sliells  for  its  habitation.  Then  others  build  up  nests. 
Chalicodoma  and  otlier  bees,  with  many  wasps,  construct  cells  by 
cementing  together  bits  of  mud  and  clay.  Social  wasps  form  their 
Urge  nests  of  paper  made  of  masticated  wood  ;  humble  bees  and  the 
hive  bee  do  so  by  a  secretion  called  wax.  Some  ants  build  up  from  the 
ground,  of  leaves,  ic. ,  nests  shaped  like  a  hay-stack,  which  in  size 
they  may  almost  equal.  An  Indian  species  builds,  at  the  ends  of 
branches  of  trees,  large  nests  of  dead  and  living  leaves  matted 
together  with  a  white  web.  Finally,  the  thorns  of  Acacia  are 
hollowed  out  by  others  to  serve  as  a  residence. 

The  Acnteata  may  bo  divided  into  five  families — the  Formicida, 
or  ants,  Mutillidx  (commonly  called  "solitary  ants"),  Fosc'orcs 
(sand-wasps,  ic),  Diploptera,  or  true  wasps,  and  Anihuphila,  or 
bees.  The  ants  are,  as  a  rule,  social  insects,  and  their  workers  diflor 
from  those  of  wasps  and  bees  in  being  always  wingless.'  What  mor- 
phologically more  especially  distinjtuishes  ants  from  other  aculeates 
u  the  structure  of  the  abdomen,  which  at  the  base  (on  the  peduncle 
or  petiole)  is  provided  cither  wilh  a  flattened  plate-lika  projection 
or  with  two  nodes.  In  the  former  case,  there  is,  as  in  Formica, 
only  a  rudimentary  sting,  whilo  in  the  latter  there  is  an  efficient 
one,  as  in  Myrmica ;  but  there  are  exceptions  to  both  rules.  A  few 
ants  are  solitary  and  parasitic  in  habits,  and  in  this  case  the  female 
U  wingless.  Closely  allied  to  the  ants  are  the  ilulillidce  (by  somo 
anthors  the  two  are  placed  in  one  group,  Hetcrogena),  which,  how- 
ever, differ  from  them  in  being  solitary,  in  having  neither  a  scale  nor 
node,  while  the  tibiae  are  spined„and  the  tarsi  ciliated.  It  is  only 
the  males  which  are  winged,  and  they  have  the  abdomen  spined  and 
carved  at  the  apex.  They  are  brightly  coloured  insects,  and  aro 
very  numerous  in  species.  So  far  as  is  known  they  are  parasites  on 
bumble  bees.  The  group  of  Fossores  is  a  very  extensive  one.  Their 
habits  are  very  interesting  and  varied  even  in  the  same  genus.  They 
are  carnivorous,  storing  up  (after  having  benumbed  but  not  killed) 
caterpillars,  beetles,  flies,  aphides,  &c. ,  in  cells  formed  or  dugout 
of  wood  or  of  bramble  stems,  in  the  ground,  or  built  up  of  mud  or 
aand.  Some  build  no  nests,  and  store  up  no  food  for  their  young, 
but  live,  cuckoo  fashion,  on  other  Fossores  or  bees.  In  general 
structure  the  Diploptera  do  not  dilTer  essentially  from  the  Fossores  ; 
but  they  may  bo  readily  known  from  thera  by  the  wings  being 
folded  longitudinally  in  repose,  while  the  eyes  are  reniform  and 
reach  to  or  near  to  the  base  of  the  mandibles.  They  differ  too  from 
the  Fossores  in  some  of  them  being  social,  as  is  the  case  with  Polistes 
and  Vetpa.  In  habits  the  solitary  wasps  agree  more  or  less  with 
the  Fossores.  While  the  above-mentioned  tribes  are  caniivorous, 
the  bees,  on  the  other  hand,  are  entirely  vegetable  feeders,  livingon 
tlie  pollen  or  nectar  of  flowers.  As  might  bo  expected,  wo  find  with 
.hem  certain  peculiarities  of  structure  in  connexion  with  their  habits. 
The  great  business  of  a  l:e  is  the  storing  up  of  food,  for  its  own  use 
or  (and  more  esi>ecially)  for  that  of  its  young.  To  do  this  tq^the 
best  advantage  certain  parts  of  the  body  are  adapted  for  the  carry- 
ing home  of  pollen.  This  is  done  more  especially  on  the  legs.  The 
■  basal  joint  of  the  tarsus  is,  for  this  purpose,  flattened  and  com- 
pressed, and  covered  (at  least  on  the  inner  side)  with  hair.  This 
then,  is  a  character  which  distinguishes  them  from  all  other 
aculeates.  The  least  specialized  bees  carry  home  the  pollen  loose, 
bat  Apis  mixes  it  into  a  paste  in  the  field.  To  serve  the  same  end 
the  mouth  parts  are  profoundly  modified  for  the  lapping  of  nectar. 
Many  bees  aro  parasites  on  other  bees.  These  want  tho  pollen 
collecting  apparatus,  and  many  of  them  have  bright-coloured  hair- 
less bodies,  as  already  remarked. 

The  earliest  Hyvienoptera  known  belong  to  the  upper  Oolitic 
iformation  ;  but,  as  they  are  Apidae,  it  is  certain  that  the  o'der  must 
have  appeared  much  earlier  in  time  than  that     At  the  present  day. 


representatives  of  the  order  are  found  in  all  parts  of  the  world,  even 
as  far  north  as  78°  to  83°  N.  lat.,  where  Boiiibi  and  iclincuiiions 
were  found  by  the  naturalists  attached  to  tho  Arctic  expedition  of 
1875-76.  Many  genera  in  all  the  families  have  a  very  wide  dis- 
tribution, e.g.,  OpMomnd  Pimpla  among  the  ichneumons,  Ody- 
nerus  wilh  the  wasps,  Uegachile  with  bees.  Humble  bees  and 
saw-flics  are  characteristie  of  temperate,  if  not  northern,  latitudes; 
Mutilla  of  warm  regions,  although  it  also  appears  in  arctic  regions. 
K(f«pa  ismore  limited  in  its  range  than  the  solitary  wasps  (Odyiurus, 
ic),  being  absent  from  Africa,  Australia,  and  South  America. 
Many  individual  8i>eciea  have  a  very  extensive  range.  This  has 
been  brought  about  in  some  cases  by  the  aid  of  man.  In  this  way 
many  pests  have  been  carried  over  the  globe,  e.g.,  Kemalus  ribesii, 
the  gooseberry  grub,  which  is  now  spreading  over  the  American 
gardens ;  Eriocampa  adnmhrata,  the  slug  worm  of  Britioh  fruit 
trees,  has  reached  New  Zealand  ;  while,  among  ants,  tho  bouse  ant 
of  Madeira  (Pheidole pxLsilla)  is  now  cosmopolitan.  Many  species 
are  common  to  the  Paleearctic  and  Nearctic  regions,  e.g.,  Meaachile 
cerUuncularis,  Vespa  vulgaris,  Ilemichroa  rufa.  Others  have  a 
wider  geographical  range.  The  ant  Holcnopsis  gcmiiuUa,  for  instance, 
is  found  in  India,  the  Eastern  Archipelago,  South  America,  and  the 
Hawaiian  Islands.  JTylotoinc pagana,  again,  occurs  in  the  Southern 
Sta  tes  of  America,  and  all  over  Europe,  anuextends  to  India  and  Japan. 

There  being  no  complete  list  oi  uymcnoptera,  it  is  not  easy  to  give  Nunti 
the  number  of  described  species,  but  probably  it  is  not  much  over  of 
17,000.    The  actual  number,  however,  must  be  very  much  preaur ;  6p*ci«% 
probably  it  will  be  found  to  reach  70,000  or  80,000  ;  for  in  those 
countries  where  anything  like  the  same  attention  has  been  paid  to 
them  as  to  beetles  they  are  nearly  as  numerous  ;  and  in  no  country 
have  they  received  so  much  attention  as  Cokoplera.     As  regards 
the  number  of  British  species,  there  are  recorded  in  the  catalognes 
published  by  tho  Entomological  Society  of  London,  in  1871-2,  378 
Aeuleata,  1654  Ichneumo^iidoe  and  Beaconida:,  and  325  Oxyura; 
while  825  saw-flies  were  catalogued  in  1878 — in  all   about  2700. 
Besides  these  there  are  about  150  Cynipidcc,  and  upwards  of  1200 
Chalcididcc  have  been  described  by  Francis  Walker  ;  but  that  num- 
ber may  safely  bo  reduced  to  600  or  700. 
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HYMNS 


1.  Classical  Hymnodi/. 

1"'HE  word  "h}'ma''  (J/ivo?)  naa  employed  by  the 
ancient  Greeks  to  signify  a  song  or  poem  composed 
in  honour  of  gods,  heroes,  or  famous  men,  or  to  be  recited 
on  somo  joyful,  mournful,  or  solemn  occasion.  Polymnia 
was  the  name  of  their  lyric  muse.  Homer  makes  Alcinoos 
entertain  Odysseus  with  a  "hymn  "  of  the  minstrel  Demo- 
docus,  on  the  capture,  of  Troy  by  the  wooden  horse.  Tho 
Works  anil  Days  of  Hesiod  begins  with  an  invocation  to  the 

■  The  wings,  however,  may  be  distinguisLed  in  the  pupie  of  tlie 
neuters  thus  showing  clearly  that  they  have  been  lost  through  lisuse. 


Muses  to  address  hvmns  to  Zeus,  and  in  his  ITieogonia  ba 
speaks  of  them  as  singing  or  inspiring  "hymns"  to  all  the 
divinities,  and  of  the  bard  as  "their  servant,  hymning  the 
glories  of  men  of  old,  and  of  the  gods  of  Olympus."  Pindar 
calls  by  this  name  odes,  like  his  own,  in  praise  of  con- 
querors at  the  public  games  of  Greece.  The  Athenian 
dramatists  (Euripides  most  frequently)  use  tho  word  and  its 
cognate  verbs  in  a  similar  manner;  they  also  describe  by 
them  metrical  oracles  and  apophthegms,  martial,  festal, 
and  hymenieal  songe,  dirges,  aud  lamentatioos  or  incanta- 
tiona  of  woe. 
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Hellenic  hymns,  according  to  this  conception  of  them, 
have  come  down  to  us,  some  from  a  very  curly  and  others 
from  ft  lato  period  of  Greek  classical  literature  Those 
which  passed  by  the  name  of  Homer  were  already  old  in 
the  time  of  TJiucydides.  They  are  mylliological  poems 
(several  of  them  long),  in  hexameter  verse, — some  very  in- 
teresting. That  to  Apollo  contains  a  traditionary  history 
of  the  origin  and  progress  of  the  Delphic  worship  ;  those 
on  Hermes  and  on  Dionysus  aro  marked  by  much  liveliness 
and  poetical  fancy.  Hymns  of  a  like  general  character,  but 
of  less  interest  (though  these  also  embody  some  fine  poetical 
traditions  of  the  Greek  mythology,  such  as  the  story  of 
Tiresias,  and  that  of  the  wanderings  of  Leto),  were  written 
in  the  3d  century  before  Christ,  by  Callimachus  of  Cyrene. 
Cleantlies,  the  successor  of  Zeno,  composed  (also  in  hexa- 
meters) an  "  excellent  and  devout  hymn  "  (as  it  is  justly 
called  by  Cudworth,  in  his  Intellectual  System)  to  Zeus, 
which  is  preserved  in  the  Ecloycc  of  Stobajus,  and  from 
which  Aratus  borrowed  the  words,  "  For  we  are  also  His  oflf- 
spring,"  quoted  by  St  Paul  at  Athens.  The  so-called  Orphic 
hymns,  in  hexameter  verse,  styled  rcXfTai',  or  hymns  of  initia- 
tion into  the  "  mysteries "  of  the  Hellenic  religion,  are 
productions  of  the  Alexandrian  school, — as  to  which  learned- 
men  are  not  agreed  whether  they  are  earlier  or  later  than 
the  Christian  era. 

The  Eomans  did  not  adopt  tiio  word  "  hymn  ; "  nor  have 
;We  many  Latin  poems  of  the  classical  age  to  which  it  can 
jn-operly  bo  applied.  There  are,  however,  a  few, — such  as 
the  simple  and  graceful  "  Diauce  sumus  in  fide  "  ("  Dian's 
votaries  are  we")  of  Catullus,  and  ",Dianam  teneraj  dicite 
virgines"  ("Sing  to  Dian,  gentle  maidens")  of  Horace, — 
which  approach  much  more  nearly  than  anything  Hellenic 
to  the  form  and  character  of  modern  hymnody. 

2.    Ilehreu'  Hymnody, 

For  the  origin  and  idea  of  Christian  hymnody  we  must 
look,  not  to  Gentile,  but  to  Hebrew  sources.  St  Augustine's 
definition  of  a  hymn,  generally  accepted  by  Christian  an- 
tiquity, may  be  summed  up  in  the  words,  "praise  to  God 
with  song"  ("cum  cantico").  Bede  understood  the  "can- 
ticum "  as  properly  requiring  metre ;  though  he  thought 
that  what  in  its  original  language  was  a  true  hymn  might 
retain  that  character  in  an  unmetrical  translation.  Jlodern 
.use  has  enlarged  the  definition  :  Eoman  Catholic  writers 
extend  it  to  the  praises  of  saints  ;  and  the  word  now  com- 
jprehends  rhythmical  prose  as  well  as  verse,  and  prayer  and 
^spiritual  meditation  as  well  as  praise. 

The  modern  distinction  between  psalms  and  hymns  is- 
arbitrary  (see  Psalms).  The  former  word  was  used  by  the 
LXX.  as  a 'generic  designation,  probably  because  it  implied 
an  accompaniment  by  the  psaltery  (said  by  Eusebius  to 
have  been  of  very  ancient  use  in  the  East)  or  other  instru- 
ments. The  cognate  verb  ."psallere"  has  been  constantly 
applied  to  hymns,  both  in  the  Eastern  and  in  the  Western 
Church;  and  the  same  compositions  which  they  described 
gonerically  as  "  psalms  "  were  also  called  by  the  LXX. 
"odes"  {i.e.,  songs)  and  "hymn.s."'  The  latter  word  occurs, 
e.g.,  in  Ps.  Ixxii.  20  ("the  hymns  of  David  the  son  of  Jesse"), 
ill  Ps.  Ixv.  ■],  and  also  in  tlio  Greek  titles  of  the  Gth,  54tli, 
05th,  G7tli,  and  7Gth  (this  numbering  of  tlio  psalms  being 
that  of  the  English  version,  not  of  the  LXX.).  The  44th 
chapter  of  Ecclesiasticus,  "  Lot  us  now  praise  famous  men," 
itc,  is  entitled  in  tlu'  Greek  iraTepwv  iS/ii-os,  "The  Fathers' 
Hymn."  Bede  speaks  of  the  whole  book  of  Psalms  as  called 
'••"libor  hymnorum,"  by  the  universal  consent  of  Hebrews, 
Greeks,  and  Latins. 

^  ^In  the  New  Testament  we  find  our  Lord  and  His  apostles 
ringing  a  hymn '(i/^i'iycraiTt!  i^^iXOuf),  aitcr  the  institution 
of  the  Lord's  Supper;  St  Paul  and  Silas  doing  the  same 
{'nvouv  Tuv  Oiuy)  in  their  prison  at  Pliilippi ;  St  James  re- 


commending psalm-singing  (i^aXXtVoi),  and  St  Paul  "  psalms 
and  hymns  and  spiritual  songs "  {ifiaX/ioii  Kal  xfivoLi  k«1 
wSais  TryevfiaTiKOis)  St  Paul  also,  in  the  14th  chapter  of 
the  first  epistle  to  the  Corinthians,  speaks  of  singing 
(i/'aXw),  and  of  every  man's  psalm  (?Kao-Tos  vfiuiv  \j/a\fibv 
«X"),  in  a  context  which  plainly  has  reference  to  the'assem- 
blies  of  the  Corinthian  Christians  for  common  worship. 
All  the  words  thus  used  were  applied  by  the  LXX.  to  the 
Davidical  psalms  ;  it  is  therefore  possible  that  these  only 
may  be  intended,  in  the  ditl'erent  places  to  which  we  have 
referred.  But  there  are  in  St  Paul's  epistles  several 
passages  (Eph.  v.  U  ;  1  Tim.  iii.  16  ;  1  Tim.  vi.  15,  16  ; 
2  Tim.  ii.  11,  12)  which  have  bo  much  of  the  form  and 
character  of  later  Oriental  hymnody  as  to  have  been  sup 
posed  by  Jlichaelis  and  others  to  be  extracts  from  origina 
hymns  of  the  Apostolic  age.  Two  of  them  are  apparently 
introduced  as  Quotations,  though  not  found  elsewhere  ia 
the  Scriptures.  A  third  has  not  only  rhythm,  but  rhyme. 
The  thanksgiving  prayer  of  the  assembled  disciples, 
recorded  in  Acts  iv.,  is  both'  in  substance  and  in  niannci 
poetical;  and  in  the  canticles,  "Magnificat,"  "  Bencdictus," 
itc,  which  manifestly  followed  the  form  and  style  ok 
Hebrew  poetry,  liymns,or  songs,  proper  for  liturgical  use, 
have  always  been  recognized  by  the  church. 

3.   Eastern  Church  Hymnody. 

The  hymn  of  our  Lord,  the  precepts  of  the  apostles,  thd 
angelic  song  at  the  nativity,  and  "  Benedicite  omnia  opera^'J 
are  referred  to  in  a  curious  metrical  prologue  to  the  liymnary^ 
of  the  Mozarabic  Breviary,  as  precedents  for  the  practice; 
of  the  Western  Church.  In  this  respect,  however,  thei 
Western  Church  followed  the  Eastern,  in  which  hymnody 
prevailed  from  the  earliest  times. 

Philo  describes  the  "  Therapeutre  "  of  the  neighbourliood 
of  Alexandria  as  composers  of  original  hymns,  which  (as 
well  as  old)  were  sung  at  their  great  religious  festivals, — the 
people  listening  in  silence  till  they  came  to  the  closing 
strains,  or  refrains,  at  the  end  of  a  hymn  or  stanza  (the 
"  acroteleutia  "  and  "  ephymnia  "),  in  which  all,  women  as 
well  as  men,  heartily  joined.  These  songs,  he  says,  were 
in  various  metres  (for  which  he  uses  a  number  of  technical 
terms) ;  some  were  choral,  some  not ;  and  they  were 
divided  into  variously  constructed  strophes  or  stanzas. 

Eusebius,  who  thought  that  the  Therapeutaj  were  com- 
munities of  Christians,  says  that  the  Christian  practice  oi 
his  own  day  was  in  exact  accordance  with  this  description, 
Gibbon  considered  it  to  be  proved,  by  modern  criticism. 
that  the  Therapeutre  wore  not  Christians,  but  Essene  Jews  ;, 
but  he  recognized  in  their  customs  "  a  very  lively  image  of, 
primitive  discipline ; "  and  ho  states  that  the  Christian, 
religion  was  embraced  by  great  numbers  of  theni;  and  that 
they  were  probably,  by  degrees,  absorbed  into  the  church, 
and  became  the  fathers  of  the  Egyptian  ascetics.  Apollos, 
"  born  at  Alexandria,"  may  possibly  have  been  one  of  them. 

The  practice,  not  only  of  singing  hymns,  but  of  singing 
them  antiphonally,  appears,  from  the  well-known  letter  of 
Pliny  to  Trajan,  t6  have  been  established  in  the  Bithynian 
churches  at  the  beginning  of  the  2d  century.  They  were 
accustomed  "  stato  die  ante  lucem  convcnirc,  carmenquc 
Christo,  quasi  Deo,  dicere  sccum  invicem.  This  agrees 
well,  ii>  point  of  time,  with  the  tradition  recorded  by  the 
historian  Socrates,  that  Ignatius  (who  suffered  martyrdom 
about  107  A.D.)  was  led  by  a  vision  or  dream  of  angels 
singing  hymns^in  that  manner  to  the  Holy  Trinity  to  intro- 
duce antiphonal  singing  into  the  church  of  Antioch,  from 
which  it  quickly  spread  to  other  churches.  There  sccnu 
to  be  an  allusion  to  choral  singing  in  the  epistle  of  Ignatius 
himself  to  the  Komans,  where  he  exhorts  them,  "xopoi 
y(vuixtvoi"  ("having  formed  themselves  into  a  choir"),  tc 
"  sing  praise  to  the  Father  in  Christ  Jesus."     A  statemCP 
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of  Theodoret  has  sometimes  been  supposed  to  refer  the 
origin  of  antiphonal  singing  to  a  much  later  date;  but  this 
seems  to  relate  only  to  the  singing  of  Old  Testament  Psalms 
(■nji'  Aavi&iKijv  fieXwSi'ay),  the  alternate  chanting  of  which, 
by  a  choir  divided  into  two  parts,  was  (according  to  that 
etatement)  first  introduced  into  the  church  of  Antioch  by 
two  monks  famous  in  the  history  of  their  time,  Flavianus 
and  Diodorus,  under  the  emperor  Constantius  I[. 

Other  evidence  of  the  use  of  hymns  in  the  2d  century  is 
contained  in  a  fragment  of  Caius,  preserved  by  Eusebius, 
which  refers  to  "all  the  psalms  and  odes  written  by  faithful 
brethren  from  the  beginning,"  as  "  hymning  Christ,  the 
Word  of  God,  as  God."  TerluUian  also,  in  his  description 
'Of  the  "Agapa;,"  or  love-feasts,  of  his  day,  says  that,  after 
washing  hands  and  bringing  in  lights,  each  man  was  in- 
vited to  come  forward  and  sing  to  God's  praise  something 
cither  taken  from  the  Scriptures  or  of  his  own  composi- 
tion ("ut  quisque  da  Sacris  Scriptiiris  vel  proprio  ingenio 
potest").  Bishop  Bull  believed  one  of  those  primitive 
compositions  to  be  the  hymn  appended  by  Clement  of 
Alexandria  to  his  Pced/jgoyvs;  and  Archbishop  Ussher 
considered  the  ancient  morning  and  evening  hymns,  of 
which  the  use  was  enjoined  by  the  Apostolical  Constitutions, 
and  which  are  also  mentioned  in  the  "Tract  on  Virginity" 
printed  with  the  works  of  St  Atlianasius,  and  in  St  Basil's 
treatise  upon  the  Holy  Spirit,  to  belong  to  the  same  family. 
Clement's  hymn,  in  a  short  anapa;stic  metre,  beginning 
(TTofxiov  TTiLXwy  d&a!iv  (or,  according  to  some  editions, 
fia(ri\.(v  ayiuiv,  Xoyc  —avBaixaTutp — translated  by  Mr  Chat- 
field,  "  O  Thou,  the  King  of  saints,  nil-conquering  Word  "), 
is  rapid,  spirited,  and  well-adapted  for  singing.  The  Greek 
"  Morning  Hymn  "  (which,  as  divided  into  verses  by  Arch- 
bishop Ussher  in  his  treatise  Z)*  .SyTOlo/iV,  has  a  majestic 
rhythm,  resembling  a  choric  or  dithyrambic  strophe)  is  the 
original  form  of  "  Gloria  in  Excolsis,"  still  said  or  sung, 
with  some  variations,  in  all  branches  of  the  church  which 
have  not  relinquished  the  use  of  liturgies.  The  Latin  form 
of  this  hymn  (of  which  that  in  the  English  communion 
office  is  an  exact  translation)  is  said,  by  Bede  and  other 
ancient  writers,  to  have  been  brought  into  use  at  Rome  by 
Pope  Telesphorus,  as  early  as  the  time  of  the  emperor 
Hadrian.  A  third,  the  Vesper  or  "Lamp-lighting"  hymn 
{"  4>M<;  IXapov  dyi'as  Sdfijs," — translated  by  Canon  Bright 
"  Light  of  Gladness,  Beam  Divine  "),  holds  its  place  to  this 
3d  day  in  the  services  of  the  Greek  rite.     In  the  3d  century 

iontii ./  Origen  seems  to  have  had  in  his  mind  the  words  of  some 
other  hymns  or  hymn  of  like  character,  when  he  says  (in 
his  treatise  Against  Celsus) ;  "  We  glorify  in  hymns  God 
and  His  only  begotten  Son  ;  as  do  also  the  Sun,  the  Moon, 
the  Stars,  and  all  the  host  of  heaven.  All  these,  in  one 
Divine  chorus,  with  the  just  among  men,  glorify  in  hymns 
God  who  is  over  all,  and  His  only  begotten  Son."  So 
highly  were  these  compositions  esteemed  in  the  Syrian 
churches  that  the  council  whidh  deposed  Paul  of  Samosaia 
from  the  see  of  Antioch  in  the  tin.o  of  Aurelian  justified 
that  act,  iu  its  synodical  letter  to  the  bishops  of  Rome  and 
Alexandria,  on  this  ground  (among  others)  ttiat  he  had 
prohibited  the  use  of  hymns  of  that  kind,  by  uninspired 
writers,  addressed  to  Christ. 

After  the  conversion  of  Conslantine,  the  progress  of 
hymnody  became  closely  connected  with  church  controver- 
sies. There  bad  been  in  Edessa,  at  the  end  of  the  2d  or 
early  in  the  3d  century,  a  Gnostic  writer  of  conspicuous 
ability,  named  Bardesanes,  who  was  succeeded,  as  the 
head  of  his  sect  or  school,  by  his  son  Harmonius.  Both 
father  and  son  wrote  hymns,  and  set  them  to  agreeable 
melodies,  which  acquired,  and  in  the  4th  century  still 
retained,  much  local  popularity.  Ephraem  Syrus,  the  first 
voluminous  hymn  writer  whose  works  remain  to  us,  think- 
ing that  the  same  melodies  might  be  made  useful  to  the 


faith,  if  adapted  to  more  orthodox  words,  composed  to 
them  a  large  number  of  hymns  in  the  Syriac  language, 
principally  in  tetrasytlabic,  pentasyllable,  and  heptasyllabic 
metres,  divided  into  strophes  of  from  4  to  12,  IG,  and  even 
20  lines  each.  When  a  strophe  contained  five  lines,  the 
fifth  was  generally  an  "ephymniuro,"  detached  in  sense, 
and  consisting  of  a  prayer,  invocation,  doxology,  or  the 
like,  to  be  sung  antiphonally,  either  in  full  chorus  or  by 
a  separate  part  of  the  choir.  The  Syiiac  CItrestomathy  of 
Hahn  (published  at  Leipsic  in  1825),  and  the  third  volume 
of  Daniel's  Thesaurus  Uymnologicus,  contain  specimens  of 
these  hymns.  Some  of  them  have  been  translated  into 
(anmetrical)  English  by  the  Rev.  Henry  Burgess  {Select 
Metrical  ilymns  of  Ephrcm  Syrus,  &c.,  1853).  A  con- 
siderable number  of  those  so  translated  are  on  subjocts 
connected  with  death,  resurrection,  judgment,  ic,  and 
display  not  only  Christian  faith  and  hope,  but  much  sim- 
plicity and  tenderness  of  natural  feeling.  Theodoret  speaks 
of  the  spiritual  songs  of  Ephraem  as  very  sweet  and  profit- 
able, and  as  adding  much,  in  his  (Theodoret's)  time,  to  the 
brightness  of  the  commemorations  of  martyrs  in  the  Syrian 
Church. 

The  Greek  hymnody  contemporary  with  Ephraem  fol- 
lowed, with  some  licence,  classical  models.  One  of  its 
favourite  metres  was  the  Anacreontic;  but  it  also  made 
use  of  the  short  anapicstic,  Ionic,  iambic,  and  other  lyrical 
measures,  as  well  as  the  hexameter  and  pentameter.  Its 
princiixil  authors  were  Methodius,  bishop  of  Tyre  (who  died 
about  311  A.D.),  Synesius,  who  became  bishop  of  Ptole- 
mais  in  Cyrenaica  in  410,  and  Gregory  Nazianzen,  for  a 
short  time  (380-381)  patriarch  of  Constantinople.  The 
merits  of  these  writers  ha\e  been  perhaps  too  much  depreci- 
ated by  the  admirers  of  the  later  Greek  "  Melodists."  They 
have  found  an  able  English  translator  in  the  Rev.  Allen 
Chatfield  (Songs  and  Hymns  of  Earliest  Gre:h  Christian, 
Poets,  kc,  London,  187C).  Among  the  most  striking  of 
their  works  are  fivweo  Xpiari  ("  Lord  Jesus,  think  of  me  "), 
by  Synesius;  at  tw  a<p$tTor  fioidpxijv  (" O  Thou,  the  One 
Supreme  ")  and  ti'  o-oi  6t\(ts  yn  icrOcu  ("  O  soul  of  mine, 
repining  "),  by  Gregory  ;  also  ai  u^ci'  irapdivot  ("  The  Bride- 
groom cometh"),  by  Methodius.  There  continued  to  be 
Greek  metrical  hymn  writers,  in  a  similar  style,  till  a  much 
later  date.  Sophronius,  patriarch  of  Jerusalem  in  the  7th 
century,  wrote  seven  Anacreontic  hymns  ;  and  St  John 
Damascene,  one  of  the  most  copious  of  the  second  school 
of  "Melodists,"  was  also  the  author  of  some  long  composi- 
tions in  trimeter  iambics. 

An  important  development  of  hymnody  at  Constantinople  Period 
arose  out  of  the  Arian  controversy.  Early  in  the  4th  of  AiU' 
century  Athanasius  had  rebuked,  not  only  the  doctrine  of  ""otro- 
Arius,  but  the  light  character  of  certain  hymns  by  which  ""^ 
he  eudeavoured  to  make  that  doctrine  popular.  When, 
towards  the  close  of  tliat  century  (398),  St  John 
Chrj'sostom  was  raised  to  the  metropolitan  see,  the  Arians, 
who  (vere  still  numerous  at  Constantinople,  had  no  places 
of  worship  within  the  walls ;  but  they  were  in  the  habit  of 
coming  into  the  city  at  sunset  on  Saturdays,  Sundays,  and 
the  greater  festivals,  and  congregating  in  the  porticoes  and 
other  places  of  public  resort,  where  they  snug,  ell  night 
through,  antiphonal  songs,  with  "acroteleutia "  (closing 
strains,  or  refrains),  expressive  of  Arian  doctrine,  often 
accompanied  by  taunts  and  insults  to  the  orthodox. 
Chrysostom  was  apprehensive  that  this  music  might  draw 
some  of  the  simpler  church  people  to  the  Arien  side;  he 
therefore  organized,  in  opposition  to  it,  under  the  jiatronoge 
and  at  the  cost  of  Eudoxio,  the  empress  of  Arcndius  (then 
his  friend),  a  system  of  nightly  processional  hymn-singing, 
with  silver  crosses,  wax-lights,  and  other  circumstances  of 
ceremonial  pomp.  Riois  followed,  with  bloodshed  on  boli 
sides,  and  with  some  personal  injury  to  the  empress's  chief 
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ennach,  who  seemoi  to  have  officiated  as  conductor  or  director 
of  the  church  musicians.  This  led  to  the  suppression,  by 
an  imperial  edict,  of  all  public  Arian  siuging ;  while  in  the 
church  tlio  practice  of  nocturnal  hymn-siiigiug  on  certain 
solemn  occdiionj,  thas  first  introduced,  reuiaiued  an  estab- 
lishe"^!  iiutitution. 

it  is  not  improbable  that  some  rudiments  of  the  peculiar 
«yatem  of  hymno;ly  which  now  prevails  throughout  the 
Greek  comniuninu,  m'-l  «ho,-o  aflinities  are  rather  to  the 
Hebrew  anl  Ciyriac  than  to  the  classical  forms,  may  have 
pxioted  in  the  churcii  of  C.uistautlnople,  even  at  that  time. 
yVnatolius,  patriarch  of  Coustantinopb  in  the  middle  of  the 
5fh  century,  was  the  precurjor  of  that  jystem  ;  but  the 
T'-putation  of  beii/g  its  proper  fo'inJcr  belongs  to  Eomauu.i, 
of  whom  lit'la  more  in  known  than  that  he  wrote  hymns 
n.ill  extant,  and  livel  towards  the  end  of  that  century. 
The  importance  of  that  system  iu  the  services  of  the  Greek 
ch-'irch  may  be  un  lerstood  from  the  fact  that  the  late  Dr 
Neale  computed  four-fifths  of  the  whole  space  (about  5000 
I>ages)  contained  in  the  different  service-books  of  that 
church  to  be  occupied  by  hymnody,  all  in  a  language  or 
dialect  which  has  ceased  to  bo  anywhere  spoken. 

Tlie  system  lias  a  pcculio-  technical  terminology,  iu  wl-ich  the 
Tporlj  "troparion,"  "oilc,"  "  canon,"  ainl  "hirmua"  (tfp^os)  cliiLflj 
require  explanation. 

The  troparion  is  the  unit  of  tlio  system,  being  a  strophe  or 
etanzi,  jeen,  when  analyse!,  1o  bo  divisible  into  ^e^se3  or  clauses, 
Tvitb  regulated  CKsuras,  but  printed  in  the  liook.f  ad  a  single  prose 
Bentence,  without  maiking  any  divisions.  The  following  (turned 
into  Englisl),  from  a  "canon"  by  John  Jlauropus)  maybe  taken 
(18  an  example  : — "  The  never-sleeping  Guardian,  |  the  patron  of 
my  soul,  I  the  guide  of  my  life,  |  allotted  me  by  God,  ]  I  hymn 
thee,  .Divine  Angel  |  of  Almighty  God."  Dr  Neale  and  most 
other  ^\ titers  regard  all  tliese  "  troparia  "  as  rhythmical  or  modu- 
latcil  prose.  Cardinal  J.  B.  Pitra,  on  the  other  hand,  who  in  1S67 
and  1876  pulilished  two  learned  works  on  this  subject,  main- 
tains that  tney  are  really  metrical,  and  governed  by  definite  rules 
of  prosody,  of  wliich  he  lays  down  sixteen.  According  to  him, 
each  "  troparion  "  contains  from  three  to  thirty-three  verees  ;  each 
verse  vaiics  from  two  to  thirteen  syllatles,  ol'ten  in  a  continuous 
series,  uniform,  alternate,  or  reciprocal,  the  metre  being  ahways 
syllabic,  and  depending,  not  on  tlic  quantity  of  vowels  or  the  position 
.of  consonants,  but  on  an  harmonic  series  of  accents. 

In  various  parts  of  the  services  solitary  troimria  are  sung,  under 
(various  names,  "contacion,"  "oecos,"  "cathisma,"&c.,  which  mark 
jlistiuctions  either  in  their  character  or  in  their  use. 

An  ode  is  a  song  or  hymn  comijounded  of  several  similar 
"  troparia," — usually  three,  four,  or  live.  To  tliese  is  always  pre- 
6xed  a  typical  or  standard  "troparion,"  called  the  hirntus,  by 
T\hich  the  syllabic  measure,  the  periodic  scriej  of  accents,  and  in 
fact  the  whole  structure  and  rhythm  of  the  stanzas  which  follow  it 
are  regulated.  Each  succeeding  "  troparion  "  in  the  same  "ode  " 
contains  tlie  same  number  of  verses,  and  of  syllables  in  each  verse, 
and  similar  accents  on  the  same  or  equivalent  syllables.  The 
"hiimus"  may  either  form  the  first  stanza  of  Ihe  "ode"  itself, 
or  (as  is  more  frequently  the  case)  m.iy  be  taken  from  some  other 
piece  ;  and,  when  so  taken,  it  is  often  indicated  by  initi.-il  words 
only,  witliout  being  printed  at  length.  It  is  generally  printed 
within  commas,  after  the  proper  rubric  of  the  "ode."  A  hymn  iu 
irregular  "  stichera  "  or  stanzas,  without  a  "hirmuj,"  is  called 
"idiomelon."  A  system  of  three  or  four  odes  is  "triodion"  or 
"tetraodion." 

A  canon  is  a  system  of  eight  (theoretically  nine)  connected 
odes,  the  second  being  always  sup}>resscd.  Various  pauses, 
relieved  by  the  interposition  of  other  short  chants  or  readings,  occur 
during  the  singing  of  a  whole  "canon."  The  final  "  troparion  " 
in  each  ode  of  the  series  is  not  unfrequently  detached  in  sense  (like 
the  "ephymnia"of  Ei)hraem  Syrus),  particularly  when  it  is  in 
the  (very  common)  form  of  a  "  theotokion,"  or  ascription  of  j.raiso 
to  the  mother  of  our  Lord,  and  when  it  is  a  recurrins  refrain  or 
burden. 

There  were  two  principal  periods  of  Greek  hymnography 
constructed  on  these  principles, — the  first  that  of  Romanua 
and  hLs  followers,  extending  over  the  6th  and  7th  centuries, 
the  second  that  of  the  schools  which  arose  during  the 
Iconoclastic  controversy  in  tho  8th  century,  and  which 
continued  for  some  centuries  afterwards,  until  the  art  itself 
died  out. 

The  works  of  the  writers  of  the  former  period  were 


collected  in  Tropolorjin,  or  church  hymn-booke,  whicn 
were  held  in  high  esteem  till  tho  10th  century,  when  they 
ceased  to  be  regarded  as  church-books,  and  bo  fell  intc. 
neglect.  They  are  now  preserved  only  in  a  very  small 
number  of  manuscripts.  From  three  of  thc^c,  belonging 
to  public  libraries  at  Moscow,  Turin,  and  Rome,  Cardinal 
Pitra  has  lately  printed,  in  his  Annlect<i,  a  number  of 
interesting  examples,  the  existence  of  which  appears  to 
have  been  unknown  to  the  late  learned  Dr  Keale,  and 
which,  in  the  cardinal's  estimation,  are  in  many  respects 
superior  to  the  '-canons,"  <tc.,  of  the  present  Greek 
service-book.4,  from  which  all  Dr  Neale's  tran^dutions 
(except  some  from  Anatoliue)'are  taken.  Cardinal  Pitra's 
selections  include  twenty-nine  ■norks  by  Piomanus,  and 
some  by  Sergius,  and  nine  other  known,  as  well  as  some 
unknown,  authors.  He  describes  them  ns  having  generally 
a  more  dramatic  ch.iracter  than  the  "  melodies  "  of  the 
later  period,  and  a  much  wore  animated  style;  and  he 
supposes  that  they  may  have  been  originally  sung  w  ith 
dramatic  accompanimenlf,  by  way  of  substitution  for  the 
theatrical  performances  of  Pagan  limes.  As  an  iustance 
of  their  peculiar  character,  he  mentions  a  Christmas  or 
Epiphany  hymn  by  Rjmanu.j,  in  twenty-five  long  strojjhep, 
in  which  there  is,  fii-.-^t,  an  account  of  the  Nativity  and  it.-s 
accompanying  wonder.a,  and  then  a  dialogue  between  the 
wise  men,  the  Virgin  mother,  and  Joseph.  The  mngi 
arrive,  are  admitted,  describe  the  moral  and  religious  con- 
dition of  Persia  and  the  Eaot,  and  the  cause  and  adventures 
of  their  journey,  and  then  offer  their  gifts.  The  Virgin 
intercedes  for  them  with  her  Son,  instructs  them  iu  some 
parts  of  Jewish  history,  and  end's  with  a  prayer  for  tho 
salvation  of  the  world. 

The  controversies  and  persecutions  of  the  8th  and  suc- 
ceeding centuries  turned  the  thoughts  of  the  "  melodists  '■'• 
of  the  great  monasteries  of  the  Studium  at  Constantinople 
and  St  Saba  in  Palestine  and  their  followers,  and  those  of 
tho  adherents  of  the  Greek  rite  in  Sicily  and  South  Italy 
(who  suffered  much  from  the  Saracens  and  the  Normans)) 
into  a  less. picturesque  but  more  strictly  theological  course  ;» 
and  the  influence  of  tho.=e  controversie.o,  in  which  the  final 
success  of  the  cause  of  "Icons"  was  largely  due  to  the 
hymns,  as  well  as  to  the  courage  and  sufferings,  of  these 
confessors,  was  probably  the  cause  of  their  supplanting,  as 
they  did,  the  works  of  the  older  school.  Cardinal  Pitra 
gives  them  the  praise  of  having  discovered  a  graver  and 
more  solemn  style  of  chant,  and  of  having  done  much  to 
fix  the  dogmatic  theology  of  their  church  upon  itj  present 
lines  of  near  approach  to  the  Roman. 

Among  the  "  melodists  "  of  thi.<  latter  Greek  school  there 
were  many  saints  of  the  Greek  church,  feveral  patriarchi^ 
and  two  emperors, — Leo  the  Philosopher,  and  Constantine 
Porphyrogenitus,  his  son.  Their  greate.'-t  poets  were 
Theodore  and  Joseph  of  the  Studium,  and  Cosmas  and 
John  (called  Damascene)  of  St  Saba.  DrNeale  has  translated 
into  Engli.sh  verse  several  selected  portions,  orcentoes,  from 
the  works  of  the?e  and  others,  together  with  four  selections 
from  earlier  works  by  Anatolius.  Some  of  his  translations, 
— particularly  "  Tho  day  is  past  and  over,"  from  Anatolius, 
and  "  Christian,  dost  thou  see  them,"  from  Andrew  of  Crete, 
have  been  adopted  into  hymu-books  used  in  many  English 
churches  ;  and  tho  hymn  "Art  thou  weary,"  iStc,  which  is 
rather  founded  upon  than  translated  from  one  by  Stephen 
tho  Sabaite,  has  obtained  still  more  general  popularity. 

Tho  older  learning  on  the  subject  of  Greet  hymnody  and  church) 
music  is  collected  in  a  dissertation  prefixed  to  the  second  volume 
for  Juno  of  tlie  Bollandists'  Acta  Sanctorum  ;  the  more  recent  ii^ 
Cardinal  Pitra's  JItjmnograj'h'e  dc  I'^glisc  Grccque  (Kome,  1807)^ 
and  Analccia  Sacra,  &c.  (Paris,  1876),  in  tho  Anthologia  Orcfcai 
Cariiiiitvm  Christiinorum  (Leipsic,  1871),  and  in  Dr  Daniel'* 
Thcsanrris  ITiimiinloaicxis.  There  is  akso  an  able  paper  on  Cardinal 
Pitra's  works,  by  M.  E.  Jliller,  in  •CheJov.rnal  dcs  SavaiUs  forl87* 
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4.    Weslfrn  Church  Ilymnody. 

It  was  not  till  tho  4th  century  that  Greek  hymnody  was 
imitated  in  the  West,  where  its  introduction  was  due  to 
two  great  lights  of  tho  Latin  Church, —  St  Ililary  of 
Poitiers  and  St  Ambrose  of  Mikn. 

Hilary  was  banished  from  his  see  of  Poitiers  in  356, 
and  was  absent  from  it  for  about  four  years,  which  he 
spent  in  Asia  Minor,  takiug  part  during  that  time  in  one 
<?f  the  councils  of  tho  Eastern  Church.  He  thus  had  full 
opportunity  of  becoming  acquainted  with  the  Greek  church 
music  of  that  day ;  and  he  wroto  (as  St  Jerome,  who  was 
thirty  years  old  when  he  died,  and  who  was  well  acquainted 
with  his  acts  and  writings,  and  spent  some  time  in  or  near 
his  diocese,  •inform')  us)  a  "book  of  hymns,"  to  one  of 
which  Jerome  particularly  refers,  in  tho  preface  to  the 
second  book  of  his  own  commentary  on  the  epistle  to  the 
Oalatians.  Isidore,  archbishop  of  Seville,  who  presided 
over  the  fourth  council  of  Toledo,  in  his  book  on  the  offices 
of  the  church,  speaks  of  Hilary  as  the  first  Latin  hymn- 
writer;  that  council  itself,  in  its  13th  canon,  and  the  pro- 
logue to  the  Mozarabic  hymnary  (which  is  little  more  than 
a  versification  of  the  canon),  associate  his  name,  in  this 
respect,  with  that  of  Ambrose.  A  tradition,  ancient  and 
widely  spread,  ascribed  to  him  the  authorship  of  the  remark- 
oble  "  Hymnum  dicat  turba  fratrum,  hymnum  cantus 
personet "  ("  Band  of  brethren,  raise  the  hymn,  let  your 
song  the  hymn  .  resound "),  which  is  a  succinct  nar- 
rative, in  hymnal  form,  of  the  whole  gospel  history ;  and 
is  perhaps  the  earliest  example  of  a  strictly  didactic 
hymn.  Both  Bede  and  Hincmar  much  admired  this  com- 
position, though  the  former  does  not  mention,  in  connexion 
with  it,  the  name  of  Hilary.  The  private  use  of  hymns  of 
such  a  character  by  Christians  in  the  West  may  probably 
have  preceded  their  ecclesiastical  use  ;  for  Jerome  says 
that  in  his  day  those  who  went  into  the  fields  might  hear 
"  the  ploughman  at  his  hallelujahs,  the  mower  at  his  hymns, 
and  the  vine-dresser  singing  David's  psalms."  Besides 
this,  seven  shorter  metrical  hymns  attributed  to  Hilary 
are  still  extant. 

Of  the  part  taken  by  Ambrose,  not  long  after  Hilary's 
death,  in  bringing  the  use  of  hymns  into  the  church  of 
Milan,  we  have  a  contemporary  account  from  his  convert, 
St  Augustine.  Justina,  mother  of  tho  emperor  Valentinian, 
favoured  the  Arians,  and  desired  to  remove  Ambrose  from 
his  gee.  The  "  devout  people,"  of  whom  Augustine's  mother 
Monica  was  one,  combined  to  protect  him,  and  kept  guard 
in  the  church.  "Then,"  says  Augustine,  "it  was  first 
appointed  that,  after  tho  manner  of  the  Eastern  churches, 
hymns  and  psalms  should  bo  sung,  lest  the  people  should 
grow  weary  and  faint  through  sorrow  ;  which  custom  has 
ever  since  been  retained,  and  has  been  followed  by  almost 
oil  congregations  in  other  parts  of  the  world."  He  describes 
himself  as  moved  to  tears  by  the  sweetness  of  these  "  hymns 
and  canticles": — "The  voices  flowed  into  my  cars;  the 
truth  distilled  into  my  heart ;  I  overflowed  w  ith  devout 
affections,  and  was  happy."  To  this  time,  according  to  an 
uncertain  but  not  improbable  tradition  which  ascribed  the 
composition  of  the  "  I'e  Deum  "  to  Ambrose,  and  connected 
it  with  the  conversion  of  Augustine,  is  to  be  referred  tho 
commencement  of  the  uso  in  the  church  of  that  sublime 
Unmetrical  hymn. 

It  is  not,  however,  to  be  assumed  that  the  hymuody  thus 
introduced  by  Ambrose  was  from  the  first  used  according 
to  the  precise  order  and  method  of  the  later  Western  ritual. 
To  bring  it  into  (substantially)  that  order  and  method 
appears  to  have  been  the  work  of  St  Benedict.  Walafridus 
Strabo,  tho  earliest  ecclesiastical  writer  on  this  subject  (who 
lived  at  tho  beginning  of  the  9th  century),  says  that 
Benedict,  on  the  constitution  of  the  religiona  order  known 


by  his  name  (about  630),  appointed  the  Ambrosian 
hymns  to  be  regularly  sung  in  his  offices  for  the  canonical 
hours.  Hence  probably  originated  the  practice  of  the 
Italian  churches,  and  of  others  which  followed  thoir 
example,  to  sing  certain  hymns  (Ambrosian,  or  by  the  early' 
successors  of  the  Ambrosian  school)  daily  throughout  tUo 
week,  at  "  Vespers,"  "Lauds,"  and  "  Nocturns,"  and.ou 
some  days  at  "Compline"  also — varying  them  with  tho 
difl"erent  ecclesiastical  seasons  and  festivals,  commemora« 
tions  of  saints  and  martyis,  and  other  special  offices. 
Difi'crent  dioceses  and  religious  houses  had  their  own  pecu- 
liarities of  ritual,  including  such  hymns  as  were  approved 
by  their  several  bishops  or  ecclesiastical  superiors,  varying 
in  detail,  but  all  following  the  same  general  method.  Tho 
national  rituals,  which  were  first  reduced  into  a  form  snbj 
stantially  like  that  which  has  since  prevailed,  were  probably 
those  of  Lombardy  and  of  Spain,  now  known  as  the 
"  Ambrosian  "  and  the  "  Mozarabic."  That  of  Spain  was 
settled  in  the  7th  century  byLeanderand  Isidore,  brothers,' 
successively  archbishops  of  Seville.  It  contained  a  copious 
hymnary,  the  original  form  of  which  may  be  regarded  as 
canonically  approved  by  tho  fourth  council  of  Toledo  (633). 
By  tho  13th  canon  of  that  council,  an  opinion  (which  even 
then  found  advocates)  against  the  use  in  churches  of  any 
hymns  not  taken  from  the  Scriptures, — apparently  the  samo 
opinion  which  had  been  held  by  Paul  of  Samosata, — was 
censured  ;  and  it  was  ordered  that  such  hymns  should  bo 
used  in  the  Spanish  as  well  as  in  the  Gatlican  churches,  tho 
penalty  of  excommunication  being  denounced  against  all 
who  might  presume  to  reject  them. 

The  hymns  of  which  the  use  was  thus  established  ami 
authorized  were  those  which  entered  into  the  daily  and 
other  oSices  of  the  church,  afterwards  collected  in  tho 
"Breviaries;"  in  which  tho  hymns  "proper"  for  "tho 
week,"  and  for  "  the  season,"  continued  for  many  centuries, 
with  very  few  exceptions,  to  be  derived  from  the  earliest 
epoch  of  Latin  Church  poetry, — reckoning  that  epoch  as 
extending  from  Hilary  and  Ambrose  to  the  end  of  tho 
pontificate  of  Gregory  tho  Great.  Tho  "Ambrosian" 
music,  to  which  those  hymns  were  generally  sung  down  to 
the  time  of  Gregory,  was  more  popular  and  congregational 
than  the  "  Gregorian,"  which  then  came  into  use,  and  after- 
wards prevailed.  In  the  service  of  the  mass  it  was  not 
tho  general  practice,  before  the  invention  of  sequences  in 
the  9th  century,  to  sing  any  hymns,  except  some  from  the 
Scriptures  esteemed  canonical,  such  as  the  "Song  of  tho 
Three  Children"  ("  Benedicite  omnia  opera").  But  to 
this  rule  there  were,  according  to  Walafridus  Strabo,  fconio 
occasional  exceptions;  particularly  in  the  case  of  Paulinus, 
patriarch  of  Aquileia  under  Charlemagne,  himself  a  hymn- 
writer,  who  frequently  u'ed  hymns,  composed  by  himself 
or  others,  in  tho  eucharistic  oflSce,  especially  in  privato 
masses. 

Some  of  tho  hymns  called  "Ambrosian"  (nearly  100  in 
number)  are  beyond  all  question  by  Ambrose  himself,  and 
the  rest  probably  belong  to  his  time  or  to  the  following 
century.  Four,  those  beginning  "  jEtcrne  rerum  conditor  " 
("  Dread  Framer  of  tho  earth  and  sky ''),  "  Dcus  Creator 
omnium"  ("Maker  of  all  things,  glorious  God"),  "Veni 
ReJcmptor  Gentium  "  ("  Bedeemcr  of  the  nations,  come  "), 
and  "Jam  sorgit  hora  tertia"  ("Christ  at  this  hour  was 
crucified  "),  are  quoted  as  works  of  Ambrose  by  Augustine. 
These,  and  others  by  the  hand  of  the-  same  master,  have 
the  qualities  most  valuable  in  hymnS  intended  for  congre- 
gational use.  They  are  short  and  complete  in  themselves; 
easy,  and  at  tho  same  time  elevated  in  flicir  exprcfsion  and 
rhythm;  terse  and  ni.isculine  in  thought  and  language: 
and  (though  sometimes  criticized  as  deficient  in  theological 
precision)  simple,  pure,  and  not  tethnical  in  their  rendering 
of  the  great  facts  aud  doctrines  of  Christianity,  which  the* 


582 


H  Y  M  2s  S 


[wESTEES   CHUECH. 


present  in  an  objectiTe  and  not  a  subjective  manner.  Thej 
tare  exercised  a  powerful  influence,  direct  or  indirect,  upon 
many  of  the  best  worka  of  the  same  kind  in  all  succeeding 
generations.  With  the  Ambrosiao  hymns  are  properly 
classed  those  of  HUary,  and  the  contemporary  works  of 
Pope  Damasns  (who  wrote  two  hymns  in  commemoration 
of  saints),  and  of  Prudentius,  from  whose  Calhemerina 
("  Daily  Devotions  ")  and  Peritttphana  ("  Crown-songs  for 
Martyrs  "),  all  poems  of  considerable,  some  of  great  length, 
— about  twenty-eight  hymns,  found  in  various  Breviaries, 
were  derived.  Prudentius  was  a  layman,  a  native  of  Sara- 
gossa,  and  it  was  in  the  Spanish  ritual  that  his  hymns 
were  most  largely  used.  In  the  Mozarabic  Breviary  almost 
the  whole  of  one  of  his  finest  poems  (from  which  most 
churches  took  one  part  only,  beginning  "  Corde  natus  ei 
parentis  ")  was  appointed  to  be  sung  between  Easter  and 
Ascension-Bay,  being  divided  into  eight  or  nine  hymns ; 
apd  on  some  of  the  commemorations  of  Spanish  saints  long 
poems  from  his  PeritUpJuina  were  recited  or  sung  at  large. 
He  is  entitled  to  a  high  rank  among  Christian  poets,  many 
of  the  hymns  taken  from  his  works  being  full  of  fervour 
and  sweetness,  and  bv  no  means  deficient  in  dignity  or 
strength. 

These  writers  were  followed  in  the  5th  and  early  in  the 
6th  century  by  the  priest  Sednlius,  whose  reputation  per- 
hafjs  eiessded  his  merit ;  Elpis,  a  noble  Roman  lady,  wife 
of  the  philosophic  statesman  Boetius ;  Pope  Gelasins ;  and 
Ennodius,  bishop  of  Pavia..  Sedulius  and  Elpis  wrote  very 
little  from  which  hymns  could  be  extracted  ;  but  the  small 
number  taken  from  their  compositions  obtained  wide  popu- 
larity, and  have  since  held  their  ground.  Gelasius  was  of 
no  great  account  as  a  hymn-writer;  and  the  works  of 
Ennodius  appear  to  have  been  known  only  in  Italy  and 
Spain.  The  latter  part  of  the  6th  century  produced  Pope 
Gregory  the  Great,  and  Venantius  Fortnnatus,  an  Italian 
poet,  the  friend  of  Gregory,  and  the  favourite  of  Radegunda, 
queen  of  the  Franks,  who  died  (C09)  bishop  of  Poitiers. 
Eleven  hymns  of  Gregory,  and  twelve  or  thirteen  (mostly 
taken  from  longer  poems)  by  Fortunatns,  came  into  general 
nse  in  the  Italian,  Gallican,  and  British  chnrches.  Those 
of  Gregory  are  in  a  style  hardly  distinguishable  from  the 
Ambrosian  ;  those  of  Fortunatus  are  graceful,  and  some- 
times vigorous.  He  does  not,  however,  deserve  the  praise 
given  to  him  by  Dr  Xeale,  of  having  struck  out  a  new  path 
in  Latin  hymnody.  On  the  contrary,  he  may  more  justly 
be  described  as  a  disciple  of  the  school  of  Prudentius,  and 
as  having  affected  the  classical  style,  at  least  as  much  as 
any  of  bis  predecessors. 

Tlic  poets  of  this  rrimitive  epoch,  which  closed  with  the  6th 
centarj-,  wrote  in  the  old  classical  metres,  and  made  nse  of  a  con- 
sideraiile  variety  of  them — aDaparstic,  anacreontic,  hendec:isyllal>ic, 
■sclrpiai,  hciameters  and  pentameters,  and  others.  Gregory  and 
some  of  the'  Amhrosian  anthors  occasionally  wrote  in  sapphics  ; 
bat  the  most  frcqoent  measure  was  the  iamhic  dimeter,  and,  next 
to  that,  the  trochaic  The  full  alcaie  stanza  does  not  appear  to 
have  '  '  ■  r  church  purposes  before  the  16th  centnry,  though 

some  ts  were.     In  the  greater  number  of  these  works, 

ai^fr.i. a  to  conform  to  the  niles  of  Roman  prosody  is 

rriir.ife?t ;  but  even  those  writers  Q\\.e  Prndeutins)  in  whom  that 
(ill.' jrrmty  was  most  decided  allowed  themselves  much  libciiy  of 
deviation  from  it.  Other  works,  including  some  of  tUa  very  earliest, 
and  scime  of  conspicuous  merit,  were  of  tlie  kind  described  by  Bede 
as  not  metrical  but  "  rhythmical," — i.e.  (as  he  explains  the  term 
"rhythm"),  "modulated  to  the  ear  in  imitation  of  different 
metres."  It  would  be  more  correct  to  call  them  metrical — te.g., 
still  trochaic  or  iambic,  kc,  but,  according  to  new  laws  of  syllabic 
qoaniity,  dependinj  entirely  on  accent,  and  not  on  the  power  of 
rowels  or  t'  '    .   of  consonaiits. — laws  by  which  the  future 

prosody  of  ..jroj>e3n  nations  was  to  be  governed.    There 

are  also,  in  •'   '"•  '•  ■  -irnitive  period  (even  in   those  of 

Ambrose),  r   indeed    and   inconrtant,   but 

certainly  n'  —        ■      ..er  great  innovation,  destined  to 

receive  imporlajit  developments,  that  of  assonance  or  rhyme,  in 
the  final  letters  or  syllables  of  verseit.  Archbishop  Trench,  in  the 
inttoduction  to  his  Sacred  Latin  Poetry,  has  traced  the  whole  course 


of  the  transition  from  the  ancient  to  the  modem  forms  of  versifica- 
tion, ascribing  it  to  natural  and  aecessary  causes,  which  made 
such  changes  needful  for  the  due  development  of  the  new  forms  of 
spiritual  and  intellectual  life,  conse<juent  upon  the  conrendon  of 
the  Latin  speaking  nations  to  Christianity 

From  the  6th  century  downwards  we  see  this  transforma-  6tk 
tion  making  continual  progress,  each  nation  of  Western  centmf 
Christendom  adding,  from  time  to  time,  to  the  earlier  ^''*''- 
hymns  in  its  service-books  others  of  more  recent  and  fre-  *"^ 
quently  of  local  origin.  For  these  additions,  the  com- 
memorations of  saints,  Ac.,  as  to  which  the  devotion  of  one 
place  often  differed  from  that  of  another,  offered  especial 
opportunities.  This  process,  while  it  promoted  the  develop- 
ment of  a  mediaeval  as  distinct  from  the  primitive  style, 
led  also  to  much  deterioration  in  the  quality  of  hymns,  of 
which,  perhaps,  some  of  the  strongest  examples  may  be 
found  in  a  volume  published  in  18G5  by  the  Irish  Archseo- 
logical  Society  from  a  manuscript  in  the  library  of  Trinity 
College,  Dublin.  It  contains  a  number  of  hymns  by  IrisTi 
saints  of  the  6th,  7th,  and  8th  centuries, — in  several 
instances  fully  rhymed,  and  in  one  mixing  Erse  and  Latin 
barbarously  together,  as  was  not  uncommon,  at  a  much 
later  date,  in  semi-vernacular  hymns  of  other  countries. 
The  Mozarabic  Ercviarj-,  and  the  collection  of  hymns  used 
in  the  Anglo-Saxon  churches,  published  in  1851  by  the 
Surtees  Society  (chiefly  from  a  Benedictine  MS.  in  the 
college  library  of  Durham,  supplemented  by  other  MSS.  in 
the  Britbh  Museum),  supply  many  further  illustrations  of 
the  same  decline  of  taste : — such  sapphics,  e.y.,  as  the 
"Festum  insigne  prodiit  coruscum"  of  Isidore,  aud  the 
"O  veneranda  Trinitas  laudanda"  of  the  Anglo-Saxon 
books.  The  early  mediaeval  period,  however,  from  the  time 
of  Gregory  the  Great  to  that  of  Hildebrand,  was  far  from 
deficient  in  the  production  of  good  hymns,  wherever  learn- 
ing flourished.  Bede  in  England,  and  Paul  "the  Deacon," 
— the  author  of  a  fairly  classical  sapphic  ode  on  St  John 
the  Baptist, — in  Italy,  were  successful  followers  of  the 
Ambrosian  and  Gregorian  styles.  Eleven  metrical  hymns 
are  attributed  to  Bede  by  Cassnnder  ;  and  there  are  also  in 
one  of  Bede's  works  {Collectanea  ei  Florei)  two  rhythmical 
hymns  of  consideral-Ic  length  on  the  Day  of  Judgment,  willi 
the  refrains  "la  tremendo  die"  and  "Attendc  homo," 
both  irregularly  rhymed,  and,  in  parts,  not  unworthy  of 
comparison  with  the  "  Dies  Irae."  Paulinus,  patriarch  of 
AquUeia,  contemporary  with  Paul,  wrote  rhythmical  tri- 
meter iambics  iu  a  manner  peculiar  to  himself;  Theodulpb, 
bishop  of  Orleans  (793-835),  author  of  the  famous  pro- 
cessional hymn  for  Palm  Sunday  in  hexameters  and  penta- 
meters, "  Gloria,  lau£,  et  honor  tibi  sit.  Ilex  Chrislo 
Redemptor "  ("  Glory  and  honour  and  laud  be  to  Thee, 
King  Christ  the  Redeemer"),  and  Hrabanus  Maurus,  arch- 
bishop of  Mainz  (847-85C),  the  pupil  of  Alcuin,  and 
the  most  learned  theologian  of  his  day,  enriched  the  church 
with  some  excellent  works.  Among  the  anonymous  hymns 
of  the  same  period  there  are  three  of  grent  beauty,  of 
which  the  influence  may  be  traced  in  most,  if  not  all,  of 
the  "New  Jerusalem"  hymns  of  later  generations,  inclnd-' 
ing  those  of  Germany  and  Great  Britain  : — "  Urbs  bcala 
Hierusalem"  ("Blessed  city,  heavenly  Salem");  "Alleluia 
piis  edite  laudibus"  ("Alleluias  sound  ye  in  strains  of  holy 
praise," — called,  from  its  burden,  "  Alleluia  perenne")  ;  and 
"Alleluia  duke  carmen"  ("Alleluia,  song  of  sweetness"),' 
which,  being  found  in  Anglo-Saxon  hyninarics  certainly 
older  than  the  Conquest,  cannot  be  of  the  late  date  assigned 
to  it,  in  his  McJiarval  JIt/miii  and  Se/^iiencet,  by  Dr  Neab. 
These  were  followed  by  ihe  "Chorus  novse  Hierusalem" 
("Ye  Choirs  of  New  Jerusalem")  of  Fulbert,  bishop  of 
Chartres  (1007-1028).  This  group  of  hymns  isrcmarkaUe 
for  an  attractive  union  of  melody,  imagination,  poclic.il 
colourins,  and  faith.     It  represents,  nerliaps,  the  best  and 
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Lighest  type  of  the  mmdle  school,  between  the  severe  Am- 
brosian  simplicity  and  the  florid  luxuriance  of  later  times. 

Another  celebrated  hymn,  wliich  belongs  to  the  first 
mediaeval  period,  is  the  "Veni  Creator  Spiritus  "  ("Come, 
Holy  Ghost,  our  souls  inspire").  Tlie  earliest  recorded 
occasion  of  its  use  is  that  of  a  translation  (898)  of  the 
relics  of  St  Marcellus,  mentioned  in  the  Annals  of  the 
Benedictine  .order.  It  has  since  been  constantly  sung 
throughout  Western  Christendom  (as  versions  of  it  still  are 
in  the  Church  of  England),  as  part  of  the  appointed  offices 
for  the  coronation  of  kings,  the  consecration  and  ordination 
of  bishops  and  priests,  the  assembling  of  synods,  and  other 
great  ecclesiastical  solemnities.  It  has  been  attributed  — 
probably  in  consequence  of  certain  corruptions  in  the  text 
'.of  Ekkehard'a  Life.of  Nolker  (a  work  of  the  13th  century) 
— to  Charlemagne.  Ekkehard  wrote  in  the  Benedictine 
monastery  of  St  Gall,  to  which  Notker  belonged,  with 
full  access  to  its  records  ;  and  an  ignorant  interpolator, 
regardless  of  chronology,  added,  at  some  later  date,  the 
word  "Great"  to  the  name  of  "the  emperor  Charles," 
wherever  it  was  mentioned  in  that  work.  The  biographer 
relates  that  Notker, — a  man  of  a  gentle  contemplative 
nature,  observant  of  all  around  him,  and  accustomed  to  find 
spiritual  and  poetical  suggestions  in  common  sights  and 
sounds, — was  moved  by  the  sound  of  a  mill-wheel  to 
compose  his  "sequence"  on  the  Holy  Spirit,  "  Sancti 
Spiritus  adsit  nobis  gratia "  ("  Present  with  us  ever  be 
the  Holy  Spirit's  grace");  and  that,  when  finished,  ho 
sent  it  as  a  present  to  "  the  emperor  Charles,"  who  in 
return  sent  him  back,  "  by  the  same  messenger,"  the  hymn 
"  Veni  Creator,"  which  (says  Ekkehard),  the  same  "  Spirit 
had  inspired  him  to  write"  ("Sibi  idem  Spiritus  inspirii- 
verat").  If  this  story  is  to  be  credited, — and,  from  its 
circumstantial  and  almost  dramatic  character,  it  has  an 
air  of  truth, — the  author  of  "  Veni  Creator "  was  not 
Charlemagne,  but  his  grandson  Charles  the  Bald,  who 
succeeded  to  the  royal  crown  in  840,  about  the  time  when 
Notker  was  born,  and  to  the  imperial  in  875.  Notker 
himself  long  survived  that  emperor,  and  died  in  912. 

The  invention  of  "  sequences  "  by  Notker  may  be  regarded 
as  the  beginning  of  the  later  mediaeval  epoch  of  Latin 
bymnody.  In  the  eucharislic  service,  in  which  (as  has 
>een  stated)  hymns  were  not  generally  used,  it  had  been 
fhe  practice,  except  at  certain  seasons,  to  sing  "■  laud,"  or 
"Alleluia,"  between  the  epistle  and  the  gospel,  and  to  fill 
up  what  would  otherwise  have  been  a  long  pause,  by  extend- 
ing the  cadence  upon  the  two  final  vowels  of  the  "  Alleluia  " 
into  a  protracted  strain  of  music.  It  occurred  to  Notker 
that,  while  preserving  the  spirit  of  thai  part  of  the  service, 
the  monotony  of  the  interval  might  be  relieved  by  intro- 
ducing at  that  point  a  chant  of  praise  specially  composed 
for  the  purpose.  With  that  view  he  produced  the  peculiar 
species  of  rhythmical  composition  which  obtained  the  name 
of  "sequentia"  (probably  from  following  after  the  close 
of  the  "  Alleluia  "),  and  also  that  of  "  prosa,"  because  its 
structure  was  originally  irregular  and  unmetrical,  resembling 
in  this  respect  the  Greek  "troparia,"  and  the  "Te  Deum," 
"Eenedicite,"and  canticles.  That  it  was  in  some  measure 
isuggested  by  the  forms  of  the  later  Greek  hymnody  seems 
probable,  both  from  the  intercourse  (at  that  time  frequent) 
between  the  Eastern  and  Western  churches,  and  from  the 
application  by  Ekkehard,  in  his  biography  and  elsewhere 
(t.g.,  in  Lyndwood's  Provinciale),  of  some  technical  terms, 
borrowed  from  the  Greek  terminology,  to  works  of  Notker 
and  his  school  and  to  books  containing  them. 

,  Dr  Ncale,  in  a  learned  diasertatioii  prefixed  to  hi.?  collection  of 
sefincnccs  from  medi.-eval  Missals,  and  enlarged  in  a  Latin  letter  to 
Dr  Daniel  (printed  in  tho  fifth  volume  of  Daniel's  Thtsaunii),  has 
investigated  tlu)  laws  of  casura  and  modulation  which  are  discover- 
able in  these  works.  Those  first  brought  into  use  were  sent  by 
their  author  to  Nicholas  I.,  poue  from  858  to  867,  who  authorized 


their  use,  and  that    of    others  composed  after  the  same  modd 
by  other  brethren  of  St  Gall,  in  all  churches  of  tho  West. 

Although  tlie  sequences  of  Notker  and  liis  school,  which  then 
rapidly  passed  into  most  Gennan.  French,  and  British  £Iiss.tl8, 
weio  not  metrical,  the  art  of  "  .issonanco  "  was  much  practised  in 
them,  llany  of  those  in  the  Sait.m  and  French  Missals  have  every 
veise,  and  even  every  clause  or  division  of  a  verse,  ending  with  the 
same  vowel  "  a," — pej'haps  with  some  reference  to  the  terminal 
letter  of  "  Alleluia.'  'Artifices  such  as  these  naturally  led  tue  way 
to  the  adaptation  of  tbo  same  kind  of  compositio«  to  regular  metre 
and  fully  developed  rhyme.  Dr  Nealc's  lull  and  large  collection, 
and  the  second  volume  of  Dr  Daniel's  Thcsaiints,  contain  numerous' 
examples,  both  of  tho  "proses,"  properly  so  called,  of  the  Not-, 
kcrian  type,  and  of  those  of  the  later  school,  which  (from  the 
religious  house  to  which  its  chief  writer  belonged)  has  been  called' 
"  Victorine. "  Most  Missals  apponr  to  have  contained  some  of 
both  kinds.  In  tho  majority  of  those  from  which  Dr  Neale's  speci-' 
mens  arc  taken,  the  metrical  kind  largely  prevailed  ;  but  in  some' 
{e.g.,  those  of  Sarum  and  Liege)  the  greater  number  were  Not- 
kerian. 

Of  the  sequence  on  the  Holy  Ghost,  sent  by  Notker 
(according  to  Ekkehard)  to  Charles  the  Bald,  Dr  Neale 
says  that  it  "  was  in  use  all  over  Europe,  even  in  those 
countries,  like  Italy  and  Spain,  which  usually  rejected 
sequences";  and  that,  "in  the  Missal  of  Palencia,  the 
priest  was  ordered  to  hold  a  white  dove  in  his  hands, 
while  intoning  the  first  syllables,  and  then  "to  let  it  go." 
Another  of  the  most  remarkable  of  Notker's  sequences, 
beginning  "Media  in  vita"  ("In  the  midst  of  life  we  are 
in  death"),  is  said  to  have  been  suggested  to  him  whila 
observing  some  workmen  engaged  in  the  construction  of  a 
bridge  over  a  torrent  near  his  monastery.  Miss  Winkwortli 
states  that  this  was  long  used  as  a  battle-song,  until  tl/i 
custom  was  forbidden,  on  account  of  its  being  supposed  to 
exercise  a  magical  influence.  A  translation  of  it  ("  Mittca 
wir  im  Leben  sind  ")  is  one  of  Luther's  funeral  hymns ; 
and  all  but  the  opening  sentence  of  that  part  of  the  burial 
service  of  the  Church  of  England  which  is  directed  to  bo 
"said  or  sung"  at  the  grave,  "while  the  corpse  is  made 
ready  to  be  laid  into  tho  earth,"  is  taken  from  it. 

The  "Golden  Sequence,"  "  Veni,  saucte  Spiritus  "  ("Holy 
Spirit,  Lord  of  Light "),  is  an  early  example  of  the  transi- 
tion of  sequences  from  a  simply  rhythmical  to  a  metrical 
form.  Archbishop  Trench,  who  esteems  it  "  the  loveliest  of 
all  the  hymns  in  the  whole  circle  of  Latin  sacred  poetry  " 
is  inclined  to  give  credit  to  a  tradition  which  ascribes  its 
authorship  to  Robert  IL,  king  of  France,  son  of  HugTi 
Capet  (997-1031).  Others  have  assigned  to  it  a  later 
date, — some  attributing  it  to  Pope  Innocent  III.,  and  some 
to  Stephen  Langton,  archbishop  of  Canterbury.*  Many 
translations,  in  German,  English,  and  other  languages, 
attest  its  merit.  Bercngarius  of  Tours,  St  Bernard  of 
Clairvaux,  and  Abelard,  in  the  Ilth  century  and  early 
in  tho  l'2th,  followed  in  tho  same  track;  and  the  art  of 
tho  Victorine  school  was  carried  to  its  greatest  perfection 
by  Adam  of  St  Victor  (who  died  between  1173  and 
1194),— "the  most  fertile,  and"  (in  the  concurrent  judg- 
ment of  Archbishop  Trench  and  Dr  Neale)  "  the  greatest 
of  the  Latin  hymnographers  of  the  Middle  Ages."  _  The 
archbishop's  selection  contains  many  excellent  specimens 
of  his  works. 

But  the  two  most  widely  celebrated  of  all  this  class  of 
compositions, — works  which  have  exercised  the  talents  of 
the  greatest  musical  composers,  and  of  innumerable  trans- 
lators in  almost  all  languages,— are  the  "Dies  Irse"( 
("  That  day  of  wrath,  that  dreadful  day  "),  by  Thomas  de 
Celano,  the  companion  and  biographer  of  St  Francis  of 
Assisi  (who  died  in  1226),  and  the  "Stabot  Mater 
dolorosa"  ("By  the  cross  sad  vigil  keeping")  of  Jacopone 
or  Jacobus  de  Benedictis,  a  Franciscan  humorist  and 
reformer,  who  was  persecuted  by  Pope  Boniface  VIII.  for 
his  satires  on  the  prelacy  of  the  time,  and  died  very  old 
in  1306.  Besides  these,  the  13th  century  produced  the 
famous  sequence  "  Lauda  Sion  Salvatorcm  "  ("Sion,  lift 
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tliy  voice  and  sing  "),  and  the  four  other  wcJl-known  sacra- 
mental hymns  of  St  Thomas  Aquinas,  viz.,  "  Pange  lingua 
gloriosi  corporis  mysterium "  ("  Sing,  my  tongue,  the 
Saviour's  glory"),  "  Verbum  supernum  prodiens  "  {"The 
Word,  descending  from  above  " — not  to  be  confounded 
with  the  Ambrosian  hymn  from  which  it  borrowed  the  first 
line),  "  Sacris  solemniis  juncta  sint  gaudia  "  ("  Let  us  with 
hearts  renewed  our  grateful  homage  pay  "),  and  "  Adoro 
To  devote,  latens  Deitas"  ("  O  Godhead  hid,  devoutly  I 
adore  Thee  "), — a  group  of  remarkable  compositions,  written 
by  him  for  the  then  new  festival  of  Corpus  Christ!,  of  which 
he  induced  Pope  Urban  IV.  (1261-1265)  to  decree  the 
observance.  In  these  (of  which  all  but  "Adoro  Te  devote," 
<fcc.,  passed  rapidly  into  Breviaries  and  Missals)  the  doctrine 
of  transubstantiation  is  set  forth  with  a  wonderful  degree 
of  scholastic  precision ;  and  they  exercised,  probably,  a 
not  unimportant  influence  upon  the  general  reception  of 
that  dogma.  They  are  undoubtedly  works  of  genius, 
powerful  in  thought,  feeling,  and  expression. 
Mcdixval  These  and  other  mediceval  hymn-writers  of  the  12th  and 
hyn>ns  13th  centuries  may  be  described,  generally,  as  poet-school- 
men. Their  tone  is  contemplative,  didactic,  theological ; 
they  'are  especially  fertile  and  ingenious  in  the  field  of 
mystical  interpretation.  Two  great  monasteries  in  the  East 
had,  in  the  8th  and  9th  centuries,  been  the  principal 
centres  of  Greek  hymnology ;  and,  in  the. West,  three 
monasteries, — St  Gall,  near  Constance  (which  was  long 
the  especial  seat  of  Gorman  religious  literature),  Cluny  in 
Burgimdy,  and  St  Victor,  near  Paris, — obtained  a  similar 
distinction.  St  Gall  produced,  besides  Kotker,  several  dis- 
tinguished sequence  writers,  probably  his  pupils, — Hart- 
mann,  Hermann,  and  Gottschalk,— to  the  last  of  whom 
Dr  Neale  ascribes  the  "  AUeluiatic  Sequence"  ("  Cante- 
mus  cuncti  melodum  nunc  Alleluia"),  well  known  in 
England  through  his  translation,  "  The  strain  upraise  of 
joy  and  praise."  The  chief  poets  of  Cluny  were  two  of 
its  abbots,  Odo  (who  died  in  9i7)  and  Peter  the  Venerable 
(1122-1156),  and  one  of  Peter's  monk's,  Bernard  of  Morlaix, 
who  wrote  the  remarkable  poem  on  "  Contempt  of  the 
World"  in  about  3000  longrolling  "leonine-dactylic  "  verses, 
from  parts  of  which  Dr  Neale's  popular  hymns,  "  Jerusalem 
the  golden,"  ikc,  are  taken.  The  abbey  of  St  Victor, 
besides  Adam  and  his  follower  Pistor,  was  destined  after- 
wards to  produce  the  most  popular  church  poetof  the  17th 
century. 

There  were  other  distinguished  Latin  hymn-writers  of 
ithe  later  mediaeval  period  besides  those  already  mentioned. 
The  name  of  St  Bernard  of  Clairvaux  cannot  be  passed 
over  with  the  mere  mention  of  the  fact  that  he  was  the 
author  of  some  metrical  sequences.  He  was,  in  truth,  the 
father,  in  Latin  hymnody,  of  that  warm  and  passionate 
form  of  devotion  which  some  may  consider  to  apply  too 
freely  to  Divine  Objects  the  language  of  human  affection, 
but  which  has,  nevertheless,  been  popular  with  many  devout 
persons,. in  Protestant  as  well  as  Roman  Catholic  churches. 
Spee,  "Angelus,"  Madame  Guyon,  Bishop  Ken,  Count  Zin- 
zendorf,  and  Frederick  William  Faber  may  be  regarded  as 
disciples  in  this  school.  Many  hymns,  in  various  lan- 
guages, have  been  founded  upon  St  Bernard's  "  Jesu  dulcis 
memoria"  ("Jesu,  the  very  thought  of  Thee"),  "(Jesu 
dulcedo  cordium"  ("Jesu,  Thou  joy  of  loving  hearts  "),  and 
"Jesu  Rex  admirabilis  "  {"  O  Jesu,  King  most  wonderful "), 
— three  portions  of  one  poem,  nearly  200  lines  long. 
Cardinal  Damiani,  the  friend  of  Pope  Gregory  VIL, 
Marbode  (bishop  of  Rennes)  in  the  11th,  Hildebert  (arch- 
bishop of  Tours)  in  the  12th,  and  Cardinal  Bonaveutura 
in  the  13th  centuries,  are  other  eminent  men,  who  added 
poetical  fame,  as  hymnographers,  to  high  public  distinction. 
Before  the  time  of  the  Reformation,  the  multiplication 
of'.sequences  (often  as  unedifying  in  matter  as  unpoeticttl 


in  style)  had  done  much  to  degrade  the  comjnon  conception 
of  hymnody.  In  some  parts  of  France,  Portugal,  Sardinia, 
and  Bohemia,  their  use  in  the  vernacular  language  had 
been  allowed.  In  Germany  also  there  were  vernacular 
sequences  as  early  as  the  12th  centurj',  specimens  of  which 
may  be  seen  in  the  third  chapter  of  Miss  Winkworth's 
Christian  Singers  of  Germany.  Scoffing  parodies  upon 
sequences  are  said  to  have  been  among  the  means  used  in 
Scotland  to  discredit  the  old  church  services.  After  the 
15th  century  they  were  discouraged  at  Rome.  They 
retained  for  a  time  some  of  their  old  popularity  among 
German  Protestants,  and  were  only  gradually  relinquished 
in  France.  A  new  "  prose,''  in  honour  of  St  Maxentia,  is 
among  the  compositions  of  Jean  Baptiste  Santeul ;  and  Dr 
Daniel's  second  volume  closes  with  one  written  in  1855 
upon  the  dogma  of  the  Immaculate  Conception. 

The  taste  of  the  Renaissance  was  offended  by  all  deviations  fronJ 
classical  prosody  and  Latinity.  Pope  Leo  X.  directed  the  wholo 
body  of  the  hymns  in  use  at  Rome  to  be  reformed  j  «nd  a  volume 
of  "  new  ecclesiastical  hymns,"  prepared  by  Ferreri,  a  scholar  of' 
Viccnza,  to  whom  Leo  had  committed  that  task,  appeared  in  1523, 
with  the  sanction  of  a  later  pope,  Clement  VII.  The  next  step 
was  to  revise  the  whole  Roman  Breviary.  That  undertaking,  alter 
passing  through  several  stages  under  different  popes  (particularly 
Pius  V.  and  Clement  VIII.),  was  at  last  brought  to  a  conclusion  by 
Urban  VIII.,  in  1631.  Trora  this  revised  Breviary  a  large  num- 
ber of  media:val  hymns,  both  of  the  earlier  and  the  later  periods, 
were  excluded ;  and  in  their  places  many  new  hymns,  including 
some  by  Pope  Urban  himself,  and  some  by  Cardinal  Bellarmine 
and  another  cardinal  (Silvius  Antonianus)  were  introduced.  Tho 
hymns  of  the  primitive  epoch,  from  Hilary  to  Gregory  the  Great, 
for  the  most  part  retained  their  places  (especially  in  the  oQiccs  for 
everyday  of  the  week);  and  there  remained  altogether  from  seventy 
to  eighty  of  earlier  date  than  the  11th  century.  Those,  however, 
which  were  so  retained  were  freely  altered,  and  by  no  means  generally 
improved.  The  revisers  appointed  by  Pope  Urban  (three  leanied 
Jesuits, — Strada,  Gallucci,  and  Petrucci), professed  tohavemade  "as 
few  changes  as  possible  "  in  the  works  of  Ambrose,  Gregoiy,  Pru- 
dentius,  Sedulius,  Fortunatus,  and  other  "poets  of  great  name." 
But  some  changes,  even  in  those  works,  were  made  with  consider, 
able  boldness  ;  and  the  pope,  in  the  "  constitution"  by  which  his, 
new  book  was  promulgated,  boasted  that,  "  with  the  exception  o£ 
a  very  eniall  number  (' perpaucis'),  which  were  either  prose  or 
merely  rhythmical,  all  the  hymns  had  been  made  conformable  to 
the  laws  of  prosody  and  Latinity,  those  which  could  not  be  correctedj 
by  any  milder  method  being  entirely  rewritten."  The  latter  fato 
befcl,  among  others,  the  beautiful  "  Urbs  bcata  Hierus.alcm,'J 
which  now  assumed  the  form  (to  many,  perhaps,  better  known), 
of  "  Ccclestis  urbs  Jerusalem."  Of  t!.e  "very  few"  which  wer« 
spared,  the  chief  were  "  Ave  maris  Stella"  ("  Gentle  star  of  ocean  "), 
"  Dies  Iras,"  "  Stabat  Hater  dolorosa,"  the  hymns  of  Thomas 
Aijuinas,  two  of  St  Bernard,  and  one  Ambrosian  hymn,  "Jesu  nos- 
tra Redemptio"  ("0  Jesu,  our  Redemption  "),  which  approaches 
ne.irer  than  others  to  the  tone  of  St  Bernard.  A  then  recent  hymn 
of  St  Francis  Xavier,  with  scarcely  enough  merit  of  any  kind  to 
atone  for  its  neglect  of  prosody,  '.'  0  Deus,  egoamo  To"  ("  0  God,  I 
love  Thee,  not  because"),  was  at  the  same  time  introduced  without 
change.  This  hymnary  of  Pope  Urban  VIII.  is  now  iu  geueral 
use  throughout  the  Roman  Coriimunion. 

The  Parisian  hymnary  underwent  three  revisions — the  first  in' 
1527,  when  a  new  "  Psaltery  with  hymns"  was  issued.  In  this. 
such  changes  only  were  made  as  the  revisers  thought  justifiable 
upon  the  principle  of  correcting  supposed  corruptions  of  the  original 
text.  Of  these,  the  transposition,  "  Urbs  Jerusalem  bcata,"  instead 
of  "  Urbs  beata  Hierusalem,"  may  be  taken  as  a  typical  example. 
The  next  revision  was  in  1670-1630,  under  Cardinal  PerMxe,  pre- 
ceptor of  Louis  XIV.,  and  Francis  Harlay,  successively  archbishops 
of  Paris,  who  employed  for  this  purpose  Claude  Santeul,  of  tha 
monastery  of  St  Magloire,  and,  through  him,  obtained  the  assist- 
ance of  other  French  scholars,  including  his  more  celebrated 
brother,  Jean  Baptiste  Santeul,  of  the  abbey  of  St  Victor, — better 
known  as  "Sautolius  Victorinus."  The  third  and  final  revision 
was  completed  in  1735,  under  the  primacy  of  Cardinal  Archbishop 
de  Vintimille,  who  engaged  for  it  the  services  of  Charles  Coffin.l 
then  rector  of  the  university  of  Paris.  JIany  old  hymns  were' 
omitted  in  Archbishop  Harlay's  Breviarj',  and  a  large  number  of 
new  compositions,  by  the  Santeuls  and  others,  was  introduced.  It 
still,  however,  retained  in  their  old  places  (without  further  changes 
than  had  been  made  in  1527)  about  seventy  of  earlier  date  than  the 
11th  century,. — including  thirty-one  Ambrosian,  one  by  Hilary, 
eight  by  Prudentius,  seven  by  Fortunatus,  three  by  Paul  the  Deacon, 
twoeachby  Sedulius,  Elpis,  Grcgory.and  Ilrabanus  JIauru.s,  "Vcui 
Creator."  and  "  Urbs  Jerusalem  bcat.i. "    Most  of  these  disappcaivd 
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15  1735,  nltliougli  CarJinal  Viiitimillc,  in  liis  Jirefacc,  professed  to 
have  atill  ndiiiittcd  the  o]d  liyinns,  except  when  the  new  were  better 
— ("vetcribus  hyninia  locus  datns  est,  nisi  quibus,  obbeutentiarum 
vim,  cleguntiam  veiboruiii,  et  tencrioros  pictatis  sensus,  rccentiorcs 
ante[ioni  satius  visuin  eat").  The  number  of  tho  new  was,  at  tlie  samo 
time,  veiy  hirgcly  iiici'cused.  Only  twenty-one  inoic  ancient  than  the 
16th  century  remained,  of  wliic)i  tlioso  belonging  to  tlie  primitive 
epoch  were  but  eight,  viz.,  four  AmbrosiaiF,  two  by  Fortunatus,  and 
one  cacli  by  I'rudcntius  and  Gregory.  Thonuinbcr  of  Jean  Baptisto 
Santeul'a  hymns  (who  had  died  in  1697)  rose  to  ci;;lity.nino  ;  tboso 
by  Coffin,— including  some  oldhymns,  cjf.,  "Jam  lucisortosidero" 
("  Once  more  the  sun  i.s  beaming  blight"),  which  he  substantially  re- 
wrote,— were  eighty-three;  those  of  other  modern  French  writers, 
ninety-seven.  Whuteveropinionniay  be  entertained  of  the  principles 
on  which  these  Roman  and  Parisian  revisions  proceeded,  it  would 
be  unjust  to  deny  very  high  praise  as  hymn-writers  to  several  of 
thoir  poets,  especially  to  Collin  and  Jean  liaptiste  Santeul.  The 
noble  hymn  by  Collin,  beginning — 

**  O  luce  qui  mortallbua  "  O  Thou  vho  lo  ttto  llKht  dv8t  dvcU, 
Latcs  irfticccssa,  Deus,  To  mortals  unapproachable, 

Pi-rescnto  quo  aanctl  trcmunt  ^Vhc^oo^gcl9vcll  them  fromThj  rays, 

Kubuntquo  vuUua  angcll,"  Aad  tremble  as  they  gaze," 

and  several  others  of  his  works,  breathe  tho  true  Ambrosian  spirit ; 
and  though  Santeul  (generally  esteemed  the  better  poet  of  tho  two) 
delighted  in  alcaics,  and  did  not  greatly  affect  the  primitive 
manner,  there  can  be  no  question  aa  to  the  excellence  of  such  hymns 
as  his  ■"  Fumant  Sabais  templa  vaporibus"  ("Sweet  incense 
breathes  around"),  "  Stupeto  gentes,  lit  Deus  hostin"  ("Tremble, 
ye  Gentile  lands"),  "Hymnis  dum  rcsonat  curia  ccelitnm"  ("  Yo 
in  the  house  of  heavenly  morn  "),  and  "  Tcmpli  sacratas  pande, 
Sion,  fores"  ("0  Sion,  open  wide  thy  gates").  It  is  a  striking 
testimony  to  the  merits  of  those  writers  that  such  accomplished 
translators  as  tho  Rev.  Isaac  ^Villia^l3  and  tho  Rev.  John 
Chandler  appear  (from  the  title  page  of  the  latter,  and  the  prefaces 
of  both)  to  havo  supposed  their  hymns  to  bo  "ancient"  and 
"primitive."  Among  the  other  authors  associated  with  them, 
perhaps  the  first  place  is  due  to  tho  Abbe  Besnault,  of  Sens,  who 
contributed  to  the  book  of  1735  tho  "  Drbs  beata  vera  pacis  Visio 
Jerusalem,"  in  tho  opinion  of  Dr  Ncale  "much  superior"  to  tho 
"Coelcstis  urbs  Jerusalem"  of  the  Roman  Breviary.  This  stood 
•ide  by  side  with  the  "  Urbs  Jerusalem  beata"  of  1527  (ia  the  office 
for  the  dedication  of  churches)  till  1822,  when  the  older  form 
was  at  last  finally  excluded  by  Archbishop  de  Quelen. 
•  The  Parisian  Breviary  of  1735  remained  in  use  till  the  national 
French  scrvicc-books  were  superseded  (as  they  have  lately  been, 

Senerally,  if  not  universally)  by  tho  Roman.  Almost  oil  French 
ioceses  followed,  not  indeed  tho  Breriarj',  but  the  example,  of 
Paris;  and  before  tho  end  of  the  18th  century  the  ancient  Latiu 
hymnody  was  all  but  banished  from  France. 

In  some  parts  of  Germany,  after  the  Reformation,  Latin  hymns 
continued  to  be  used  even  by  Protestants.  This  was  the  case  at 
Halberstadt  until  quito  a  recent  date.  In  England,  a  few  are  still 
occasionally  used  in  the  older  universities  and  colleges.  Some,  also, 
have  been  composed  in  both  countries  since  the  Reformation.  The 
"Carmina  Lyrica  "  of  John  Jacob  Balde,  a  native  of  Alsace,  and  a 
Jesuit  priest  in  Bavaria,  have  received  high  commendaliou  from 
very  eminent  German  critics,  particularly  Herder  and  Augustus 
Schlegel.  Some  of  the  Latin  hymns  of  William  Alard,  a  Protestont 
■  refugee  from  Belgium,  and  pastor  in  Holstcin  (1572-1645),  have 
been  thought  'worthy  of  a  place  in  Archbishop  Trench's  selec- 
tion. Two  by  W.  Peterson  (printed  at  tho  end  of  Haberkorn's 
supplement  to  J.aoobi's  Psalmodia  Oennanica)  are  good  in  different 
ways, — one,  "  Jesu  dulcis  amor  meus"  ("Jesus,  Thee  my  soul 
doth  love"),  being  a  gentle  melody  of  spiritual  devotion,  and  the 
other,  entitled  Spcs  Sionis,  violently  controversial  against  Rome. 
An  English  hymn  of  the  17th  century,  in  tho  Ambrosian  style, 
"Te  Deum  Patrem  colimus"  ("Almighty,  Father,  just  and  good  "), 
is  sung  on  every  May-Day  morning  by  the  choristers  of  llagdalen 
College,  Oxford,  from  the  top  of  the  tower  of  their  chapel ;  and 
another  in  the  stylo  of  tho  Renaissance,  of  about  the  samo  date, 
"Te  do  profundis,  summe  Rex"  ("Thee  from  tho  depths. 
Almighty  King"),  is,  or  until  lately  was,  sung  as  part  of  a  grace  by 
"the  scholars  of  Winchester  College. 

I  Tho  principal  ancient  authorities  on  Latin  hymnody  are  the  25th 
chapter  ("De  hymnrs  ct  cantilenis  et  incrementis  eoruin")  of  tho 
treatise  of  Walafridus  Strabo,  and  a  treatise  of  tho  14th  century 
("Do  Psaltcrioobservandb"),  by  Radulphus,  deanof  Tongres  in  the 
'Netherlands.  Next  to  those  are  the  first  book  of  Cliehtovcus's 
Elucidatorium  Eccksiasticum  (Paris,  1556)  ;  the  chapter  on 
Ambrosian  and  other  hymns  in  the  works  of  George  Cassander 
(Paris,  1616)  ;  tho  Psaltcrium,  &c.,  in  the  second  volume  of  the 
works  of  Cardinal  J.  M.  Thomosius  (Rome,  1747)  ;  and  the  treatise 
"De  Hymnis  Ecclcsiasticis,"  prefixed  to  tho  ffipnnodia  Jlispanira 
of  FaustiiiHS  Arcvalus  (Rome,  17S6).  The  present  century,  more 
especially  within  the  last  fifty  years,  has  added  much  to  the  stores 
of  learning  accessible  on  this  subject.  In  Germany,  Ranihacli's 
Christian  AntholoQ>i ;  tXcuc'a  llym..i  Lalini  niedii  JEiii;  Daniel's 


Thc3aurua  Uymuologicis ;  and  Xlohuiku's  JJ i/mnologiuhe  Foraeh- 
uugen  ;— andin  England,  Archbishop  Trench's  &<TcdXa(uii'o<r<r!/ ; 
Dr  Neale's  two  coUctioiis  oi  Latin  Hyhins  and  Sejiunces  (Oxford, 
1851  and  1852),  and  his  Essays  on  Lilurgiology  and  Church  His- 
tory ;  the  Oxford  collection  of  Hymns  from  the  Roman,  Sainni, 
York,  and  other  Breviaries  (1838) ;  the  Psalter,  ic,  according  to 
Saruin  use,  of  ilr  J.  D.  Chambers  (1852);  and  the  two  volumes 
already  referred  to  of  Anglo-Saxon  and  Irish  hymns,  published  in 
1851  and  1863  by  the  Suiteea  Society  and  tho  Irish  Aichwological 
Society,  have  left  little  lo  bo  added  by  any  future  labourers  in 
this  field.  The  same  period  has  also  produced  numerous  English 
translationsof  Latin  hymns,  many  of  which  are  good  and  interesting, 
though  perhaps  few  of  tho  translators  have  overcome  the  inherent 
difficuitica  of  their  task  sullieicntly  either  to  represent  the  char- 
acteristic merits  of  tho  originals,  or  to  add  to  our  vernacular  hymns 
many  adaptations  really  well-suited  for  popular  use.  The  most 
important  arc — Jlr  Isaac  Williams's  Hymns  from  the  Parisian 
Breviary  (1839),  and  Mr  Chandler's /Ti/miu  of  the  Primitive  Church 
(1837)  ;  Bishop  Uant's  volume  of  1837,  and  the  Rev.  Edward 
Caswall's  Zyra  Catholica  (1849),  both  from  the  Roman  Breviary  ; 
the  versions  of  Mr  Chambers,  in  his  Sarum  Psalter,  kc;  Dr  Neale's 
i/edicnal  JTymns  and  Seqticnccs  (1862),  with  his  versions,,  separ- 
ately published,  of  some  other  works  ;  and  Hymns  of  the  Latin 
Chwch,  translated  by  David  T.  Morgan,  with  the  originals 
appended  (privately  printed  in  1871).  The  first  lines,  in  English, 
given  in  this  article,  are  generally  adopted  from  some  of  tbesev 

5.  German  Uymnodi/. 

Liitlicr  was  a  proficient  in  and  a  lover  of  music.  Ho  Luther 
desired  (as  bo  says  in  tlio  preface  to  his  hymn-book  of  1545) 
that  this  "beautiful  ornament"  might  "in  a  right  manner 
serve  tho  great  Creator  and  His  Christian  people."  The  per- 
secuted Bohemian  or  Hussite  Church,  then  settled  on  tho 
borders  of  Moravia  under  the  name  of  "United  Brethren" 
(which  their  descendants  still  retain),  had  sent  to  him, 
on  a  mission  in  1522,  Michael  Weiss,  who  not  long  after- 
wards published  a  number  of  German  translations  from 
old  Bohemian  hymns  (known  as  those  of  the  "  Bohemian 
Brethren  "),' with  some  of  his  own.  These  Lulber  highly 
approved  and  recommended.  He  himself,  in  1522,  pubn 
lishcd  a  small  volume  of  eight  hymns,  which  was  enlarged 
to  03  in  1527,  and  to  125  in  1545.  He  had  formed  what 
ho  called  8  "  house  choir"  of  musical  friends,  to  select  such 
old  and  popular  tunes  (whether  secular  or  ecclesiastical) 
as  might  bo  found  suitable,  and  to  compose  new  melodies, 
for  church  use.  His  fellow  labourers  in  this  field  (beside* 
Weiss)  were  Justus  Jonas,  his  own  especial  colleague ;  Paul 
Eber,  the  disciple  and  friend  of  Jlelanchthon ;  John 
Walther,  choirmaster  successively  to  several  German 
princes,  and  professor  of  arts,  <tc.,  at  Wittenberg ;  Nicholas 
Decius,  who  from  a  monk  became  a  Protestant  teacher  in 
Brunswick, and  translated  tho  "Gloria  in  Excelsis,"  ic. ;  and 
Paul  Sporatus,  chaplain  to  Duke  Albert  of  Prussia  in  1525; 
Some  of  their  works  are  still  popular  in  Gcmany.  Weies'a 
"  Funeral  Hymn,"  "  Nun  lasst  uns  den  Leib  begraben  " 
(''  Now  lay  we  calmly  in  the  grave  ")  ;  Eber's  "  Herr  Jesu 
Christ,  wahr  Meusch  und  Gott"  ("Lord  Jesus  Christ, 
true  Man  and  God  "),  and  "  Wcnn  wir  in  hochsten  Ncithen 
sein"  ("When  in  tlie  hour  of  utmost  need");  Walther'a 
"  New  Heavens  and  new  Earth  "  ("  Now  fain  my  joyous 
heart  would  sing") ;  Decius's  "To  God  on  high  bo  thanks 
and  praise;"  and  Speratus's  "Salvation  now  has  come  for 
all,"  iro  among  those  which  at  the  time  produced  the 
greatest  effect,  and  aro  still  best  remembered. 

Luther's  own  hymns,  thirty-seven  in  number  (of  which 
about  twelve  aro  translations  or  adaptations  from  Latin 
originals),  aro  for  tho  principal  Christian  seasons  ;  on  tho 
sacraments,  tho  church,  grace,  death,  <tc ;  and  paraphrases 
of  seven  psalms,  of  o  passage  in  Isaiah,  and  of  tho  Lord's 
Prayer,  Ten  Comniaudments,  Creed,  Litany,  and  "To 
4eura."  There  is  also  a  very  touching  and  stirring  song 
'  n  the  martyrdom  of  two  youths  by  fire  at  Brussels,  in 
i  523-24.  Homely  and  sometimes  rugged  in  iorm,  and 
fi  I  tho  most  part  objectivo  in  tone,  they  arn  full  of  firo, 
mtuly  simplicity,  and  strong  faith.     Three  rise  above  4l« 
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Test.  Ono  for  Christmas,  "  Vom  Himrael  hoch  da  komm 
ich  her"  ("From  Heaven  above  to  earth  I  come"),  has  a 
Teverent  tenderness,  the  influence  of  which  may  be  traced 
in  many  later  productiona  on  the  same  subject.  That  on 
salvation  through  Christ,  of  a  didactic  character,  "  Nun 
f reuet  euch, lieben  Christen  g'mein"  ("  DearChristian  people, 
now  rejoice"),  is  said  to  have  made  many  conversions,  and 
to  have  been  once  taken  up  by  a  large  congregation  to 
silence  a  Roman  Catholic  preacher  in  the  cathedral  of 
Frankfort.  Pre-eminent  above  all  is  the  celebrated  para- 
phrase of  the  4Gth  Psalm  :  "  Ein'  feste  Burg  ist  unser  Gott" 
("  A  sure  stronghold  our  God  is  He  "), — "  the  production  " 
(as  Hanko  says)  "of  the  moment  in  which  Luther,  engaged 
in  a  conflict  with  a  world  of  foes,  sought  strength  in  the 
consciousness  that  he  was  defending  a  divine  cause  which 
could  never  perish."  Carlyle  compares  it  to  "a  sound  of 
Alpine  avalanches,  or  the  first  murmur  of  earthquakes." 
Heine  called  i5  "  the  Marseillaise  of  the  Reformation." 

Luther  spent  several  years  in  teaching  his  people  at 
Wittenberg  to  sing  these  hymns,  which  soon  spread  over 
Germany.  Without  adopting  the  hyperbolical  saying  of 
Coleridge,  that  "Luther  did  as  much  for  the  Reforma- 
tion by  his  hymns  as  by  his  translation  of  the  Bible,"  it 
may  truly  be  affirmed  that,  among  the  secondary  means 
by  which  the  success  of  the  Reformation  was  promoted, 
none  was  more  powerful.  They  were  sung  everywhere, — 
in  the  streets  and  fields  as  well  as  the  churches,  in  the 
workshop  and  the  palace,  "  by  children  in  the  cottage  and 
by  martyrs  on  the  scaft'old."  It  was  by  them  that  a  con- 
gregational character  was  given  to  the  new  Protestant 
worship.  This  suRcess  they  owed  partly  to  their  metrical 
structure,  which,  though  sometimes  complex,  was  recom- 
mended to  the  people  by  its  ease  and  variety;  and  partly 
to  the  tunes  and  melodies  (many  of  them  already  well 
known  and  popular)  to  which  they  were  set.  They  were 
used  as  direct  instruments  of  teaching,  and  were  therefore, 
in  a  large  measure,  didactic  and  theological ;  and  it  may 
be  partly  owing  to  this  cause  that  German  hymnody  came 
to  deviate,  so  soon  and  so  generally  as  it  did,  from  the 
simple  idea  expressed  in  the  ancient  Augustinian  definition, 
and  to  comprehend  large  classes  of  compositions  which,  in 
most  other  countries,  would  be  thought  hardly  suitable 
for  church  use. 

The  principal  hymn-writers  of  the  Lutheran  school,  in 
.the  latter  part  of  the  16th  century,  were  Selnccker,  Nicholas 
Hermann,  and  Hans  Sachs,  the  shoemaker  of  Nuremberg, 
also  known  in  other  branches  of  literature.  All  these 
wrote  some  good  hymns.  They  were  succeeded  by  men  of 
another  sort,  to  whom  Cunz  gives  the  name  of  "  master- 
singers,"  as  having  raised  both  the  poetical  and  the  musical 
standard  of  German  hymnody : — Ringwaldt,  Helmbold, 
Pappus,  Schalling,  Rutilius,  and  Weingartner.  The  prin- 
cipal topics  of  their  hymns  (as  if  with  some  foretaste  of 
the  calamities  which  were  soon  to  follow)  were  the  vanity 
of  earthly  things,  resignation  to  the  Divine  will,  and  pre- 
paration for  death  and  judgment.  The  well-known  English 
hymn,  "  Great  God,  what  do  I  see  and  hear,"  is  founded 
upon  one  by  Ringwaldt.  Of  a  quite  difl'erent  character 
were  two  of  great  beauty  and  universal  popularity,  com- 
posed by  Philip  Nicolai,  a  Westphalian  pastor,  during  a 
pestilence  in  1597,  and  published  by  him,  with  fine  chorales, 
two  years  afterwards.  One  of  these  (the  "  Sleepers  wake  ! 
'a  voice  is  calling,"  of  Mendelssohn's  oratorio,  St  Paul) 
belongs  to  the  family  of  Advent  or  New  Jerusalem  hymns. 
The  other,  a  "  Song  of  the  believing  soul  concerning  the 
Heavenly  Bridegroom "  ("  Wie  schon  leucht't  uns  der 
Jlorgen^ern," — "  O  morning  Star,  how  fair  and  bright "), 
became  the  favourite  marriage  hymn  of  Germany. 

The  hymns  produced  during  the  Thirty  Years'  War  are 
characteristic   of    that   unhappy   time,    which    (as    Miss 


WinKworth  says)  "caused  religious  meirto  look  away 
from  this  world,"  and  made  their  songs  more  and  more 
expressive  of  personal  feelings.  In  point  of  refinement 
and  graces  of  style,  the  hymn-writers  of  this  period  excelled 
their  predecessors.  Their  taste  was  chiefly  formed  by  the 
inftueuce  of  Martin  Opitz,  the  founder  of  what  has  been 
called  the  "first  Silesian  school  "  of  German  poetry,  who 
died  comparatively  young  in  1039,  and  who,  though  not 
of  any  great  original  geniu.s,  exercised  much  power  as  a 
critic.  Some  of  the  best  of  these  works  were  by  men  who 
wrote  little.  In  the  famous  battle-song  of  Gustavus 
Adolphus,  published  (1G31)  after  the  victory  of  Leipsic, 
for  the  use  of  his  army,  "  Verzage  nicht  du  Hauflein  klein  " 
("  Fear  not,  O  little  flock,  the  foe "),  we  have  almost 
certainly  a  composition  of  the  hero-king  himself,  the 
versification  corrected  by  his  chaplain  Fabricius,  and  the 
music  composed  by  Altenburg,  whose  name  has  been  given' 
to  the  hymn.  This,  with  Luther's  paraphrase  of  the  67th' 
Psalm,  was  sung  by  Gustavus  and  his  soldiers  before  the 
fatal  battle  of  Liitzen.  Two  very  fine  hymns,  one  of  prayer 
for  deliverance  and  peace,  the  other  of  trust  in  God  under 
calamities,  were  written  about  the  same  time  by  Lowen- 
stern,  a  saddler's  son,  poet,  musician,  and  statesman,  who 
was  ennobled  after  the  peace  by  the  emperor  Ferdinand  III. 
Martin  Rinckhart,  in  1636,  wrote  the  "Chorus  of  God's 
faithful  children"  ("Nun  danket  alle  Gott,"— "  Now 
thank  we  all  our  God  "),  introduced  by  Mendelssohn  in  his 
"  Lobgesang,"  which  has  been  called  the  "  Te  Deum  "  of 
Germany,  being  usually  sung  on  occasions  of  public  thanks- 
giving. Weissel,  in  1635,  composed  a  beautiful  Advent 
hymn  ("  Lift  up  your  heads,  ye  mighty  gates "),  and 
Meyfart,  professor  of  theology  at  Erfurt,  in  1642,  a  fine 
adaptation  of  the  ancient  "  Urbs  beata  Hierusalem."  The 
hymn  of  trust  in  Providence  by  Neumarck,  librarian  to 
that  duke  of  Weimar  who  was  a  distinguished  general  iu 
the  war  ("  Wer  nur  den  lieben  Gott  lasst  walten  " — "iLeave 
God  to  order  all  thy  ways  "),  is  scarcely,  if  at  all,  inferior, 
to  that  of  Paul  Gerhardt  on  the  same  theme.  Paul 
Flemming,  a  great  traveller  and  lover  of  nature,  who  died 
young  in  1639,  also  wrote  excellent  compositions,  coloured 
by  the  same  tone  of  feelings  and  some,  of  great  merit,  were 
composed,  soon  after  the  close  of  the  war,  by  Louisa^ 
Henrietta,  electress  of  Brandenburg,  granddaughter  of  the 
famous  Admiral  Coligny,  and  mother  of  the  first  king  of 
Prussia.  With  these  may  be  classed  (though  of  later  date) 
a  few  striking  hymns  of  faith  and  prayer  under  mental 
anxiety,  by  Anton  Ulrich,  duke  of  Brunswick,  whose 
nominal  conversion  to  Romanism  cast  a  shade  over  the 
close  of  a  life  otherwise  conscientious  and  honourable. 

The  most  copious,  and  in  their  day  most  esteemca,  hymn- 
writers  of  this  first  half  of  the  17th  centui-y,  were  Heermann 
and  Rist.  Heermann,  a  pastor  in  SiTesia,  the  theatre  (in  a 
peculiar  degree)  of  war  and  persecution,  experienced  in  his 
own  person  a  very  large  share  of  the  miseries  of  the  time, 
and  several  times  narrowly  escaped  a  violent  death.  His 
Devoti  Muska  Cordis,  published  in  1630,  reflects  the  feel- 
ings natu'.'al  under  such  circumstances.  With  a  correct 
style  and  good  versification,  his  tone  is  subjective,  and  the 
burden  of  his  hymns  is  not  praise,  but  prayer.  Among  his 
works  (which  enter  largely  into  most  German  hymn-books), 
two  of  the  best  are  the  "  Song  of  Tears,"  and  the  "  Song 
of  Comfort,"  translated  by  Miss  Winkworth  in  her  Christian 
Singers  of  Germany.  Rist  published  about  600  hymns, 
"pressed  out  of  him,"  as  he  said,  "by  the  cross."  He 
was  a  pastor,  and  son  of  a  pastor,  in  Holstein,  and  lived 
after  the  peace  to  enjoy  many  years  of  prosperity,  being 
appointed  poet-laureate  to  the  emperor,  and  finally  ennobled. 
The  bulk  of  his  hymns,  like  those  of  other  copious  writers, 
are  of  inferior  quality ;  but  some,  particularly  those  for 
Advent,  Epiphany,  Easter  Eve,  and  on  Angels,  are  very 
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good.  They  are  more  objective  than  those  of  Heermann, 
nnd  written,  upon  the  whole,  in  a  more  manly  spirit. 
Next  to  Heermann  and  Riat  in  fertility  of  production,  and 
above  them  in  poetical  genius,  was  Simon  Dach,  pro- 
fessor of  poetry  at  Konigsberg,  who  died  in  1659.  Miss 
Winkworth  ranks  him  high  among  German  poets,  ■'  for  the 
s  weetness  of  form  and  depth  of  tender  contemplative  emotion 
to  be  found  in  his  verses." 

The  fame  of  all  these  writers  was  eclipsed  in  the  latter 
part  of  the  same  century  by  three  of  the  greatest  hymno- 
graphers  whom  Germany  has  produced, — Paul  Gerhardt 
(1G04-1676),  John  Franck  (1618-1C77),  and  John 
Scheffler  (1624-167.7),  the  founder  of  the  "second  Silesian 
school,"  who  assumed  the  name  of  "  Angelus."  Gerhardt 
is  by  universal  consent  the  prince  of  Lutheran  poets. 
His  compositions  (which  may  be  compared,  in  many  respects, 
to  thoae  of  the  Christian  Ytar)  are  lyrio  poems,  of  consider- 
able length,  rather  than  hymns,  though  many  hymns  have 
been  taken  from  them.  They  are,  with  few  exceptions, 
subjective,  and  speak  the  language  of  individual  experience. 
They  occupy  a  middle  ground  between  the  masculine  sim- 
plicity of  the  old  Lutheran  style  and  the  highly  wrought 
religious  emotion  of  the  later  Pietists,  towards  whom  they 
(on  the  whole)  incline.  Being  nearly  all  excellent,  it  is  not 
e.'xsy  to  distinguish  among  the  123  those  which  are  entitled 
to  the  highest  praise.  Two,  which  were  written  one  during 
the  war  and  the  other  after  the  conclusion  of  peace, 
"  Zeuch  ein  zu  doinen  Thoren  "  ("  Come  to  Thy  temple 
liere  on  earth"),  and  "Gottlob,  nun  ist  erschollen," 
("Thank  God,  it  hath  resounded"),  are  historically  in- 
teresting. Of  the  rest,  one  is  well  known  and  highly 
appreciated  in  England  through  Wesley's  translation, 
"Commit  thou  all  thy  ways,"  ic.  ;  and  the  Evening  and 
Spring-tide  hymns  ("  Now  all  the  woods  are  sleeping,"  and 
"  Go  forth,  my  heart,  and  seek  delight  ")  show  an  exquisite 
feeling  for  nature  ;  while  nothing  can  be  more  tender  and 
pathetic  than  "  Du  bist  zwar  meiu  und  bleibest  mein " 
("Thou'rt  mine,  yes,  still  thou  art  mine  own"),  on  the 
■death  of  his  son.  Franck,  who  was  burgomaster  of  Guben 
in  Lusatia,  has  been  considered  by  some  second  only  to 
Jerhardt.  If  so,  it  is  with  a  great  distance  between  them. 
His  approach  to  the  later  Pietists  is  closer  than  that  of 
Gerhardt.  His  hymns  were  published,  under  the  title  of 
Spiritual  Zion,  in  1674,  sorne  of  them  being  founded  on 
Ambrosian  and  other  Latin  originals.  Miss  Winkworth 
gives  them  the  praise  of  a  condensed  and  polished  style 
and  fervid  and  impassioned  thought.  It  was  after  his 
conversion  to  Romanism  that  Scheffler  adopted  the  name 
of  "Angelus,"  and  published  (1657)  his  hymns,  under  a 
fantastic  title,  and  with  a  still  more  fantastic  preface. 
Their  key-note  is  divine  love  ;  they  are  enthusia.stic,  in- 
tense, exuberant  in  their  sweetness,  like  those  of  St 
Bernard  among  mediaeval  poets.  An  adaptation  of  one  of 
them,  by  Wesley,  "Thee  will  I  love,  my  Strength,  my 
Tower,"  is  familiar  to  English  readers.  Those  for  the 
first  Sunday  after  Epiphany,  Sexagesima  Sunday,  and 
Trinity  Sunday,  in  Lt/ra  Germanica,  are  good  examples  of 
his  excellences,  with  few  of  his  defects.  His  hymns  are 
generally  so  free  from  the  expression,  or  even  the  indirect 
suggestion,  of  Roman  Catholic  doctrine,  that  it  has  been 
supposed  they  were  written  before  his  conversion,  though 
published  afterwards.  The  evangelical  churches  of  Germany 
found  no  difficulty  in  admitting  them  to  that  prominent 
place  in  their  services  which  they  have  ever  since  retained. 
Towards  the  end  of  the  17th  century,  a  new  religious 
school  arose,  to  which  the  name  of  "  Pietists  "  was  given, 
and  of  which  Philip  Jacob  Spener  was  esteemed  the  founder. 
He  and  his  pupils  and  successors,  August  Hermann  Francke 
and  Anastasius  Freylinghausen,  all  wrote  hymns.  Spener's 
hymns  are  not  remarkable,  and  Francke's  are  not  numer- 
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ous.  Freylinghausen  was  their  chief  singer :  liis  rhytlid 
is  lively,  his  music  florid  ;  but,  though  his  book  attained 
extraordinary  popularity,  he  was 'surpassed  in  solid  merit 
by  other  less  fertile  writers  of  the  same  school.  The  "  Auf 
hinauf  zu  deiner  Freude  "  ("  Up,  yes,  upward  to  thy  glad- 
ness ")  of  Schftdo  may  recall  to  an  English  reader  a  hymn 
by  Seagrave,  and  more  than  one  by  Lyte  ;  the  "  Mai  ibarian' 
hymn  "  (as  it  was  called  by  Jacobi)  of  Schiitz,  "  All  glory 
to  the  Sovereign  Good,"  has  been  popular  in  England 
as  well  as  Germany ;  and  one  of  the  most  exquisite  strains 
of  pious  resignation  ever  written  is  "  Whate'er  my  God 
ordains  is  right,"  by  Rodigast. 

Joachim  Neander,  a  schoolmaster  at  Diisseldorf,  and  a' 
friend  of  Spener  and  Schiitz  (who  died  before  the  full' 
development  of  the  "  Pietistic  "  school),  was  the  first  man 
of  eminence  in  the  "Reformed"  or  Calvinistic  Church  whoj 
imitated  Lutheran  hymnody.  This  he  did,  while  suffering 
persecution  from  the  elders  of  his  own  church  for  somet 
other  religious  practices,  which  he  had  also  learnt  frotn 
Spener's  example.  As  a  poet,  he  is  sometimes  deficient  ii* 
art ;  but  there  is  feeling,  warmth,  and  sweetness  in  many  of 
his  "  Bundeslieder  "  or  '.'  Songs  of  the  Covenant,"  and  they 
obtained  general  favour,  both  in  the  Reformed  and  it. 
Lutheran  congregations.  The  Summer  Hymn  ("  O  Thou 
true  God  alone  ")  and  that  on  the  Glory  of  God  in  Creation 
("  Lo,  heaven  and  earth  and  sea  and  air  ")  are  instances  ofj 
his  best  style. 

With  the  "  Pietists "  may  be  classed  Sclimolke  and 
Dessler,  representatives  of  the  "Orthodox"  division  of 
Spener's  school ;  Hiller,  their  leading  poet  in  South  Ger- 
many ;  Arnold  and  Tersteegen,  who  were  practically  inde- 
pendent of  ecclesiastical  organization,  though  connected,  one 
with  the  "  Orthodox  "  and  the  other  with  the  "  Reformed  " 
churches  ;  and  Louis  Count  Zinzendorf.  Sclimolke,  a' 
pastor  in  Silesia,  called  the  Silesian  Rist  (1672-1737), 
was  perhaps  the  most  voluminous  of  all  German  hymn- 
writers.  He  wrote  1188  religious  poems  and  hymns,  a 
large  proportion  of  which  do  not  rise  above  mediocrity.' 
His  style,  if  less  refined,  is  also  less  subjective  and  more 
simple  than  that  of  most  of  his  contemporaries.  Among 
his  best  and  most  attractive  works  (which,  indeed,  it  would 
be  difficult  to  praise  too  highly)  are  the  "  Hosianna  David's 
Sohn,"  for  Palm  Sunday, — much  resembling  a  shorter 
hymn  by  Jeremy  Taylor ;  and  the  Ascension,  Whitsuntide, 
and  Sabbath  hymns, — "  Heavenward  doth  our  journey 
tend,"  "  Come  deck  our  feast  to-day,"  and  "  Light  of  light, 
enlighten  me."  Dessler  was  a  greater  poet  than  Schmolke. 
Few  hymns,  of  the  subjective  kind,  are  better  than  his 
"I  will  not  let  Thee  go.  Thou  Help  in  time  of  need ; "  " O 
Friend  of  souls,  how  well  is  me ; "  and  "  Now  the  pearly 
gates  unfold,"  ic.  Hiller  was  a  pastor  in  Wiirtemberg 
(1699-1769),  who,  falling  into  ill-health  during  the  latter 
part  of  his  ministry,  published  a  Casket  of  Spiritual  Songs, 
in  a  didactic  vein,  with  more  taste  than  power,  but  (as  Miss 
Winkworth  says)  in  a  tone  of  "deep,  thoughtful,  practical 
piety."  They  were  so  well-adaptec(  to  the  wants  of  liis 
people  that  to  this  day  Hiller's  Cashet  is  prized,  next  to 
their  Bibles,  by  the  peasantry  of  Wurtemberg ;  and  the 
numerous  emigrants  from  that  part  of  Germany  to  America 
and  other  foreign  countries  generally  take  it  with  them 
wherever  they  go.  Arnold,  a  professor  at  Gicssen,  and 
afterwards  a  pastor  in  Brandenburg,  was  a  man  of  strong 
will,  uncompromising  character,  and  austere  views  of  life, 
intolerant  and  controversial  towards  those  whose  doctrine| 
or  practice  he  disapproved,  and  more  indifferent  to  sepa- 
ratism end  sectarianism  than  the  "  Orthodox  "  letsnerally 
thought  right.  His  hymns,  like  those  of  our  owr.  Toplady 
(whom  in  these  respects  he  resembled),  unite  with  con- 
siderable strength  more  gentleness  and  breadth  of  sympathy 
than  might  be  expected  from  a  man  of  such  a  character.. 
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Tersteegen  (1697-1769),  who  never  formally  separated 
himself  from  the  "  Reformed  "  communion,  in  which  he  was 
brought  up,  but  whose  sjTnpathies  were  with  the  Moravians 
and  Count  Zinzendorf,  was,  of  all  the  more  copioua  German 
hymn-writers  after  Luther,  perhaps  the  most  remarkable 
man.  Pietist,  mystic,  and  missionary,  he  was  also  a 
great  religious  poet.  His  111  hymns  were  published  in 
1731,  in  a  volume  called  The  Spiritual  Floiver-garden. 
They  are  intensely  individual,  meditative,  and  subjective. 
Wesley's  adaptations  of  two — "  Lo !  God  is  here ;  let  us 
adore,"  and  "Thou  hidden  Love  of  God,  whose  source " 
— are  well  known.  Among  those  translated  by  Miss 
Winkworth,  "  O  God,  O  spirit.  Light  of  all  that  live,"  and 
"  Come,  brethren,  let  us  go,"  are  specimens  which  exhibit 
favourably  his  manner  and  power.  Miss  Cox  speaks  of 
him  as  "a  gentle  heaven-inspired  soul,  whose  hymns  are 
the  reflexion  of  a  heavenly,  happy  life,  his  mind  being  full 
of  a  child-like  simplicity  ;  "  and  his  own  poem  on  the  child- 
character,  which  Miss  Winkworth  has  appropriately'  con- 
nected with  Innocents'  day  ("  Dear  Soul,  couldst  thou 
become  a  child ") — one  of  his  best  compositions,  ex- 
quisitely conceived  and  expressed — shows  that  this  was 
in  truth  the  ideal  which  he  sought  to  realize.  The 
hymns  of  Zinzendorf.  are  often  disfigured  by  excess  in 
the  application  of  the  language  and  imagery  of  human, 
affections  to  Divine  Objects  ;  and  this  blemish  is  also  found 
in  many  later  Moravian  hymns.  But  one  hymn,  at  least, 
of  Zinzendorf  may  be  mentioned  with  unqualified  praise, 
as  uniting  the  merits  of  force,  simplicity,  and. brevity, — 
"  Jesu,  geh  voran "  ("  Jesus,  lead  the  way "),  which  is 
taught  to  most  children  of  religious-  parents  in  German}'. 
Wesley's  "Jesus,  Thy  blood  and  righteousness"  is  a 
translation  from  Zinzendorf. 

The  transition  from  Tersteegen  and  Zinzendorf  to  Gel'ert 
and  Klopstock  marks  strongly  the  reaction  against  Pietism 
which  took  place  towards  the  middle  of  the  18th  century. 
The  Spiritual  Odes  and  Songs  of  C.  F.  Gellert  were  pub- 
lishedin  1757,  and  are  said  to  have  been  received  with  an 
enthusiasm  almost  like  that  which  "  greeted  Luther's  hymns 
on  their  first  appearance."  It  is  a  proof  of  the  modera- 
tion both  of  the  author  and  of  his  times  that  they  were 
largely  used,  not  only  by  Protestant  congregations,  but 
in  those  German  Roman  Catholic  churches  in  which  ver- 
nacular services  had  been  established  through  the  influ- 
ence of  the  emperor  Joseph  II.  They  became  the  model 
which  was  followed  by  most  succeeding  hymn-writers,  and 
exceeded  all  others  in  popularity  till  the  close  of  the 
century,'  when  a  new  wave  of  thought  was  generated  by 
the  movement  which  produced  the  French  E.evolution. 
Since  that  time  they  have  been,  perhaps,  too  much  depre- 
ciated. They  are,  indeed,  cold  and  didactic,  as  compared 
with  Schefiler  or  Tersteegen;  but  there  is  nevertheless  in 
them  a  spirit  of  genuine  practical  piety  ;  and,  if  not  marked 
by  genius,  they  are  pure  in  taste,  and  often  terse,  vigorous, 
and  graceful. 

Klopstock,  the  author  of  the  Messiah,  cannot  be  con- 
Bidered  great  as  a  hymn-writer,  though  his  "  Sabbath 
Hymn  "  (of  which  there  is  a  version  in  Hynuis  from  the 
Land  of  Luther)  is  simple  and  good.  Generally  his  hymns 
(ten  are  translated  in  Mr  Sheppard'a  Foreign  Sacred  Lyre) 
are  artificial  and  much  too  elaborate. 

Of  the  "romantic"  school,  which  came  in  with  the 
French  Revolution,  the  two  leading  writers  are  Frederick 
von  Hardenberg,  called  "Novalis,".  and  Frederick  de  la 
Motte  Fouque,  the  celebrated  author  of  Undine  and 
Sintram^ —  both  romance-writers,  as  well  as  poets. 
The  genius  of  Novalis  was  early  lost  to  the  world;  he 
died  in  1802,  just  thirty  years  old.  Some  of  his  hymns 
are  very  beautiful ;  but  even  in  such  works  as  "  Though 
all  to  Thee  were  faithless,"  and  "  If  only  He  is  mine," 


there  is  a  feeling  of  insulation  &nd  of  despondency  as  to 
good  in  the  actual  world,  which  was  perhaps  inseparable 
from  his  ecclesiastical  idealism.  Fouqu^  survived  till  1843, 
In  his  hymns  there  is  the  same  deep  flow  of  feeling,  richness 
of  imagery,  and  charm  of  expression,  which  distinguished 
his  prose  works.  The  two  missionary  hymns — "  Thoii, 
solemn  Ocean,  rollest  to  the  strand,"  and  "In  our  sails  all 
soft  and  sweetly," — and  the  exquisite  composition  which 
finds  its  motive  in  the  gospel  narrative  of  blind  Bartimeus, 
"  Was  du  vor  tausend  Jahren  "  (finely  translated  both  by 
Miss  Winkworth  and  by  Miss  Cox),  are  among  the  best 
examples. 

The  later  German  hymn-writers  of  ^he  present  century 
are  numerous,  aud  belong,  generally,  to  the  revived 
"  Pietistic  "  school.  Some  of  the  best,  e.g.,  Arndt,  Albertini, 
Krummacher,  and  especially  Spitta,  have  produced  works^ 
not  unworthy  of  the  fame  of  their  uation.  Mr  Massie,  the 
able  translator  of  Spitta's  Psaltery  and  JIarp  (piiblished  at 
Leipsic  in  1833),  speaks  of  it  as  having  "obtained  for 
him  in  Germany  a  popularity  only  second  to  that  of  Paul 
Gerhardt."  Such  praise  is  hyperbolical ;  posterity  alone 
can  adjust  the  relative  places  of  the  writers  of  this  and  of 
former  generations.  In  Spitta's  poems  (for  such  they 
generally  are,  rather  than  hymns)  the  subjective  and 
meditative  tone  is  tempered,  not  ungracefully,  with  & 
didactic  element ;  and  they  arc  not,  like  some  contemporary 
hymns,  disfigured  by  exaggerated  Eentiment,  or  by  a  to9 
florid  and  rhetorical  style. 

Tlie  best  and  fullest  modern  collection  of  choice  German  hymns  isl 
that  of  Baron  von  Bunsen,  in  his  Vcrsuck  eines  allgemcincn  OesanQ*\ 
und  Gcbclbiichs  of  1833,  unfortunately  not  reprinted  after  the  first 
edition.  This  contains  about  900  hymns.  In  his  later  Allgemeinca) 
evangclisdics  Gesang-  und  Gcbelbuch  of  1846  the  number  was  reducejl 
to  440.  JIany  other  authors,  besides  those  who  have  been  hero, 
mentioned,  are  represented  in  these  collections,  and  also  in  the 
excellent  English  translations  contained  in  the  Lyra  0€rn\anica\ 
of  Itiss  'Winkworth  ;  Miss  Cox's  Sacred  Hymns  from  the  Ger- 
man ;  Miss  Fry's  Hymns  of  the  Reformation  ;  Miss  Dunn's  Hymns 
from  the  Gasman  ;  the  Misses  Bortlnvick's  Hymns  from  the  Zand 
of  Luther ;  and  the  Ec7.  Arthur  T.  Russell's  Hymns  for  tht 
Church  of  Engta^id.  In  Cunz's  Geschichtc  dcs  detttschcn  Kirchen- 
ZkAs  (Leipsic,  1855),  tho  number  of  German  hymn-writer8  named 
considerably  exceeds  300.  '  Besides  the  volumes  of  mixed  trans. 
latious  from  different  authors  just  enumerated  (of  which  the  earliest 
is  that  of  Miss  Cox,  1841),  translations  of  Luther'shymns  were  pub- 
lished by  Mr  John  Hunt,  of  Preston,  in  1853,  and  by  Mr  Massie, 
of  Eccleston,  in  1854.  Tho  Lyra  Domeslica  of  Mr  Massie  (which 
appeared  in  1860)  contains  his  translations  from  Spitta.  A  much 
earlier  series  of  English  versions  of  ninety-three  mixed  German 
hymns  was  published  in  1722,  1725,  and  1732,  by  John  Chiistian 
Jacobi,  ui)der  the  patronage  of  Caroline,  queen  of  George  II.  To 
this  collection,  entitled  Psalmodia  Germaniea,  a  supplement,  con- 
taining thirty-one  more,  and  also  two  Latin  hymns  by  Petersen,  was 
added  by  John  Haberkorn  in  17C5,  with  a  dedication  to  the  mother 
of  George  111.  Some  of  these  arc  now  sung  (though  not  without 
considerable  alteration)  in  English  churches. 

iluch  of  the  historical  and  critical  information  contained  in 
the  foregoing  account  of  German  hymuody  has  been  taken  from 
Miss  Winkworth's  book,  entitled  Christian  Singers  of  Germany 
(Macmillan,  1869);  and  to  her  also  we  are  in  most  instances  in- 
debted for  our  English  renderings  of  the  first  lines  of  hymns.  The 
principal  German  authorities  on  the  subject,  "Wackernagel's  Vas 
Deutsche  Kirchenlied,  Koch's  Geschichtc  des  Kirchenliedcs  n  Kirch- 
cngesanges,  &c. ,  are  mentioned  in  her  preface;  to  which  may  ba 
added  the  work  already  mentioned  of  F.  A.  Cunz. 

C.  British  Hymnody. 
After  the  Reformation,  the  development  of  hymnody 
was  retarded,  in  both  parts  of  Great  Britain,  by  thoi 
example  and  influence  of  Genevn.  Archbishop  Cranmer 
appears  at  one  time  to  have  been  disposed  to  follow 
Luther's  course,  and  to  pre.sent  to  the  people,  in  an 
English  dress,  some  at  least  of  the  hymns  of  the  ancient 
church.  In  a  letter  to  King  Henry  VIIL  (7th  October 
1544),  among  some  new  "processions"  which  he  had  him- 
self translated  into  English,  he  mentions  the  East«r  hymn, 
"Salve,  festadies,  toto  memorabilis  sevo"  ("Hail,  glad  da;'. 
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W  'to  be  joyfully  kept  through  all  generation*"),  of  Fortunntus. 
la  the  two  "Primere  "  of  1535  (by  Marshall)  and  of  1539 
^by  Bishop  Hikey  of  Rochester,   published   by  order  of 

m         the  vicar-geueral  Cromwell)  there  had  been  several  rude 

■  luiglish  hymns,  none  of  tliem  taken  from  ancient  sources. 

King  Henry's  "Primer"  of  1545  (commanded  by  liia. 
injunction  of  the  6th  May  1545  to  be  used  throughout  his 
dominions)  was  formed  on  the  model  of  the  daily  offices  of 
the  Breviary  ;  and  it  contains  English  metrical  translations 
from  some  of  the  best-known  Ambrosian  and  other  early 
hymns.  But  in  the  succeeding  reign  different  views  pre- 
vailed. A  new  direction  had  been  given  to  the  taste  of 
the  "  Reformed"  congregations  in  Franco  and  Switzerland 
by  the  French  metrical  translation  of  the  Old  Testament 
Psalms,  which  appeared  about  1540.  This  was  the  joint 
work  of  Clement  Marot,  valet  or  groom  of  the  chamber  to 
Francis  I.,  and  Theodore  Beza,  then  a  mere  youth,  fresh 
from  his  studies  under  Wolmar  at  Orleans. 

Marot's  Psalms  were  dedicated  to  the  French  king  and 
the  ladies  of  France,  and,  being  set  to  popular  airs,  became 
fashionable.  They  were  sung  by  Francis  himself,  the  queen, 
the  princesses,  and  the  courtiers,  upon  all  sorts  of  secular 
occasions,  and  also,  more  seriously  and  religiously,  by  the 
citizens  and  the  common  people.  They  were  soon  perceived 
to  be  a  power  on  the  side  of  the  Reformation.  Calvin,  who 
had  settled  at  Geneva  in  the  year  of  Marot's  return  to  Paris, 
was  then  organizing  his  ecclesiastical  system.  He  rejected 
the  hymnody  of  the  Breviaries  and  Missals,  and  fell  back 
upon  the  idea,  anciently  held  by  Paul  of  Samosata,  and 
condemned  by  the  fourth  council  of  Toledo,  that  whatever 
was  sung  in  churches  ought  to  be  taken  out  of  the  Scrii-- 
tures.  Marot's  Psalter,  appearing  thus  opportunely,  was 
introduced  into  his  new  system  of  worship,  and  appended 
to  his  catechism.  On  the  other  hand,  it  was  interdicted 
by  the  Roman  Catholic  priesthood.  Thus  it  became  a 
badge  to  the  one  party  of  the  "  Reformed  "  profession, 
and  to  the  other  of  heresy. 

The  example  thus  set  produced  in  England  the  transla- 

hol.l  ana  ([q„  commonly  known  as  the  "  Old  Version  "  of  the  Psalms. 

Hop  Ml.  jj,  ^^^  begun  by  Thomas  Stcrnhold,  whoso  position  in  the 
household  of  Henry  VIII.,  and  afterwards  of  Edward  VI., 
was  similar  to  that  of  Marot  with  Francis  I.,  and  whose 
services  to  the  former  of  those  kings  were  rewarded  by 
(I  substantial  legacy  under  his  will.  Sternhold  published 
versions  of  thirty-seven  Psalms  in  1549,  with  a  dedication 
to  King  Edward,  and  died  soon  afterwards.  A  second 
edition  appeared  in  1551,  with  seven  more  Psalms  added, 
by  John  Hopkins,  a  Suffolk  clergyman.  The  work  was 
continued  during  Queen  Mary's  reign  by  British  refugees 

L         at  Geneva,  the  chief  of  whom  were  William  Whittingham 

|F  (afterwards  dean  of  Durham),  who  succeeded  John  Knox 
as  minister  of  the  English  congregation  there,  and  William 
Kethe  (or  Keith),  said  by  Strype  to  have  been  a  Scotchman. 
They  published  at  Geneva  in  1556  a  service-book,  rontaia- 
ing  fifty-one  English  metrical  Psalms,  which  number  was 
increased,  in  later  editions,  to  eighty-seven.  On  the  acces- 
sion of  Queen  Elizabeth,  this  Genevan  Psalmody  was  at 
once  brought  into  use  in  England, — first  (according  to  a 
letter  of  Bishop  Jewell  to  Peter  Martyr,  dated  5th  March 
1560)  in  one  London  church,  from  which  it  quickly  spread 
to  others  both  in  London  and  in  other  cities.  Jewell 
describes  the  effect  produced  by  large  congregations,  of  as 
many  as  6000  persons,  young  and  old,  women  and  children, 
singing  it  after  the  sermons  at  St  Paul's  Cross, — adding,  "Id 
sacriQcos  et  diabolum  aegre  habet;  vident  enim  sacras 
conciones  hoc  pacto  profundius  descenders  in  hominum 
animos."  The  first  edition  of  the  completed  "  Old  Version  " 
(containing  forty  Psalms  by  Sternhold,  sixty-seven  by 
Hopkins,  fifteen  by  Whittingham,  six  by  Kethe,  and  the 
rest   by   Thomas   Norton,   a   barrister,    Robert   Wisdom, 


Stern- 


John   Mardlcy,   and   Thomas   Churchyard)   nppeared    in 
1562. 

In  tho  mcnntimo,  tlio  Books  of  Common  Traycr,  kc,  of  1549, 
1552,  nnJ  1559  had  been  successively  CitablinlieJ  as  law  by  tli» 
Acts  of  Uniformity  of  EJword  VI.  ana  Queen  Klizobeth.  lu  ihcw 
no  i)rovision  was  made  for  tlio  us*-  of  any  metrical  (lealm  or  hymn 
on  any  occasion  whatever,  except  at  tbo  consecration  of  bislioia  and 
till,  ordination  of  priests,  in  which  offices  (first  added  in  1652)  an 
En;{lish  version  of  "  Veui  Creator"  (the  longer  of  Iho  two  now  in 
use)  was  oiipoiutcd  to  b«  "said  or  sung."  The  canticles,  "Te 
Doum,"  "  beneiUcite,"  ic,  tho  Nicone  and  AtUanasian  Creedi, 
tlio  "Gloria  in  Excelsis,"  and  some  other  parts  of  the  communion 
on  J  other  si>ecial  offices  were  also  directed  to  be  "said  or  sung;" 
and,  by  general  rubrics,  the  chanting  of  the  whole  service  W«i 
alloweJ. 

'  The  silence,  towover,  of  the  rubrics  in  these  books  as  to  any 
other  singing  v\a  not  meant  to  exclude  the  use  of  psalms  nut  ex- 
pressly appointed,  when  they  could  bo  used  without  interfering  with 
the  prescribed  order  of  any  service.  It  was  expressly  provided  by 
King  Edward's  First  Act  of  Uniformity  (bv  later  Acta  made  oppU- 
cable  to  tho  later  books)  that  it  should  be  lawful  "  for  all  men,  as 
well  in  churches,  chapels,  oratories,  or  other  places,  to  use  openly 
any  psalms  or  prayers  taken  out  of  the  Bible,  at  any  due  time,  not 
letting  or  omitting  thereby  the  service,  or  any  part  thereof,  men- 
tioned in  the  book.  And  Queen  Elizabeth,  by  one  of  the  injunc- 
tions issued  in  the  first  year  of  her  reigu,  declared  her  desire  that 
the  provision  made,  "  in  divers  collegiate  and  also  some  parish 
churches,  for  singing  in  the  church,  so  as  to  promote  the  laudable 
service  of  music,"  should  continue.  After  allowing  the  use  of  "» 
modest  and  distinct  song  iu  all  parts  of  tho  common  prayers  of  the 
church,  so  that  the  same  may  bo  as  plainly  underst.inded  as  if  it 
were  read  without  singing,"  the  injunction  proceeded  thus — "And 
yet,  nevertheless,  for  the  comforting  of  such  that  delight  in  music, 
it  may  be  permitted  that  in  the  beginning  or  iu  the  end  of  the 
Common  Prayer,  either  at  morning  or  evening,  there  may  be  sung 
an  hymn,  or  such  like  song  to  tho  praise  of  Almighty  God,  in  the 
best  sort  of  melody  and  music  that  may  be  conveniently  devised, 
having  respect  that  tho  sentence  "  {i.e.,  souse)  "of  hymn  may  be 
understanded  and  perceived." 

The  "  Old  Version,"  when  published  (by  John  Daye,  for  the 
Stationers'  Company,  "cum  gratia  ct  privilegio  Kogite  Majestatis "), 
boro  upon  the  face  of  it  that  it  was  "  newly  set  forth,  and  allowed 
to  bo  sung  of  the  people  in  churches,  before  and  after  morning  and 
evening  prayer,  os  also  before  and  after  the  sermon."  The  question 
of  its  authority  has  been  at  different  times  much  debated,  chiefly 
by  Heylin  and  Thomas  Warton  on  one  side  (both  of  whom  disliked 
and  disparaged  it),  and  by  Bishop  Bcvcridge  and  tho  Rev.  H. 
J.  Todd  on  the  other,  llcylin  says,  it  wos  "permitted  rather thon 
allowed,"  which  seems  to  be  a  distinction  without  much  difference. 
"  Allowance,"  which  is  all  that  the  book  claimed  for  itself,  is 
authorization  by  way  of  permission,  not  of  commandment.  Ite 
publication  in  that  fonn  could  hardly  have  been  licensed,  nor 
could  it  have  parsed  into  uso  as  it  did  without  question,  throughout 
tho  churches  of  England,  unless  it  had  been  "allowed"  by  some 
authority  then  esteemed  to  bo  sufficient.  Whether  that  authority 
was  royal  or  ecclesiastical  docs  not  appear,  nor  (considering  the 
provi.«o  in  King  Edward's  Act  of  Uuiformity,  and  Queen  Elizal>eth'8 
injunctions)  is  it  very  important.  No  inference  can  justly  be 
drawn  from  the  inability  of  inquirers,  in  Heylin's  time  or  since,  to 
discover  any  public  record  bearing  upon  this  subject,  many  public 
documents  of  that  period  having  been  lost. 

In  this  book,  as  published  in  1562,  and  for  many  years 
afterwards,  there  were  (besides  the  versified  Psalms)  eleven 
metrical  versions  of  the  "Te  Deum,"  canticles.  Lord's 
Prayer,  ic,  ic.  (the  best  of  which  is  that  of  the  "Bene- 
dicito  ") ;  and  also  "  Da  pacem,  Domine,"  a  hymn  suitable 
to  tho  times,  rendered  into  English  from  Luther ;  two  origi- 
nal hymns  of  praise,  to  be  sung  before  Morning  and  Evening 
Prayer ;  two  penitential  hymns  (one  of  them  tho  "  Humble 
Lamentation  of  a  Sinner");  and  a  hymn  of  faith,  begin- 
ning, "  Lord,  in'  Theo  is  all  my  trust."  In  these  respects, 
and  also  in  tho  tunes  which  accompanied  the  words  (stated 
by  Dr  Burney,  in  his  llUlory  of  Music,  to  be  German,  and 
not  French),  there  was  a  departure  from  the  Genevan 
platform.  Some  of  these  hymns,  and  some  of  the  psalms 
also  {e.g.,  those  by  Robert  Wisdom,  being  alternative 
versions),  were  omitted  at  a  later  period ;  and  many 
alterations  and  supposed  amendments  were  from^time  to 
time  made  by  unknown  hands  in  the  Psalms  which 
remained,  so  that  the  text,  as  now  printed,  is  in  many 
pl.ices  different  from  that  of  1562. 
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In  Scotland,  the  General  Assembly  of  the  kirk  caused  to 
be  printed  at  Edinburgh  in  1564,  and  enjoined  the  use  of, 
a  book  entitled  I'he  Form  0/  Prayers  and  Ministry  of  the 
Sacraments  used  in  the  English  Church  at  Geneva,  approved 
and  received  by  the  Church  of  Scotland;  whereto,  besides 
that  teas  in  the  former  books,  are  also  added  sundry  other 
prayers,  with  the  rrhoW  Ptalms  of  David  in  English  metre. 
This  contained  all  tho  Psalms  of  the  "  Old  Version "  by 
Sternhold,  Whittingham,  and  Kethe,  but  only  thirty-seven 
of  those  by  Hopkins,  and  none  by  any  of  the  other  English 
translators.  Instead  of  those  omitted,  it  had  nineteen  more 
by  Kethe  and  Whittingham  ;  one  by  John  Pulleyn  (one  of 
the  Genevan  refugees,  who  became  Archdeacon  of  Col- 
chester) ;  sis  by  Robert  Pont,  Knox's  son-in-lavr,  who  was 
a  minister  of  the  kirk,  and  also  a  lord  of  session ;  and 
fifteen  signed  with  the  initials  I.  C,  supposed  to  be  John 
Craig. 

So  matters  continued  in  both  churches  until  the  Rebellion. 
During  the  interval,  King  James  I.  conceived  the  project  of 
himself  making  a  new  versiu'  of  the  Psalms,  and  appears 
to  'have  translated  thirty-one  of  them.-^the  correction  of 
which,  together  with  the  translation  of  the  rest,  he  entrusted 
to  Sir  William  Alexander,  afterwards  earl  of  Stirling.  Sir 
William  having  coinpleted  his  task.  King  Charles  the  First 
(after  having  it  examined  and  approved  by  several  arch- 
bishops and  bishops  of  England,  Scotland,  and  Ireland) 
caused  it  to  be -printed  in  1631  at  the  Oxford  University 
Press,  as  the  work  of  King  James  ;  and,  by  an  order  under, 
the  royal  sign  manual,  recommended  its  use  in  all  churches 
of  his  dominions.  In  163'1  he  eryoined  the  Privy  Council 
of  Scotland  not  to  suffer  any  other  Psalms,  "  of  any  edition 
whatever,"  to  be  printed  in  or  imported  into  that  kingdom. 
In  1636.it  was  republished,  and  was  attached  to  the  famous 
Scottish  Service-book,  with  which  the  troubles  began  in 
1637.  It  need  hardly  be  added  that  the  king  did  not 
succeed  in  bringing  this  Psalter  into  use  in  either  kingdom. 

When  the  Long  Parliament  undertook,  in  1642,  the  task' 
of  altering  the  liturgy,  its  attention  was  at  the  same  time 
directed  to  psalmody.  It  had  to  judge  between  two  rival 
translations  of  the  Psalms — one  by  Francis  Kouse,  a  member 
of  the  House  of  Commons,  afterwards  one  of  Cromwell's 
councillors,  und  finally  provost  of  Eton ;  the  other  by 
William  Barton,  a  clergyman  of  Leicester.  The  House  of 
Lords  favoured  Barton,  the  House  of  Commons  Rouse, 
who  had  made  much  use  of  the  labours  of  Sir  William 
Alexander.  Both  versions  were  printed  by  order  of  parlia- 
taent,  and  were  referred  for  consideration  to  the  Westminster 
Assembly.  They  decided  in  favour  of  Rouse.  His  version, 
as  finally  amended,  was  published  in  1646,  under  an  order 
of  the  House  of  Commons  dated  14th  November  1645. 
In  the  following  year  it  was  recommended  by  the  parliament 
to  the  General  Assembly  at  Edinburgh,  who  appointed  a 
committee,  with  large  powers,  to  prepare  a  revised  Psalter, 
recommending  to  their  consideration  not  only  Rouse's  book 
but  that  of  1564,  and  two  other  versions  (by  Zachary  Boyd, 
and  Sir  William  Mure  of  Rowallan),  then  lately  executed 
in  Scotland.  The  result  of  the  labours  of  this  committee 
was  the  "  Paraphrase  "  of  the  Psalms,  which,  in  1619-1650, 
by  the  concurrent  authority  of  the  General  Assembly  and 
the  committee  &f  estates,  was  ordered  to  be  exclusively  used 
throughout  the  church  of  Scotland.  Some  use  was  made 
in  the  preparation  of  this  book  of  the  versions  to  which 
the  attention  of  the  revisers  had  been  directed,  and  also  of 
Barton's ;  but  its  basis  was  that  of  Rouse.  It  was  received 
in  Scotland  with  gieat  favour,  which  it  has  ever  since 
retained;  and  it  is  faii-ly  entitled  to  the  praise  of  striking  a 
tolerable  medium  between  the  rude  homeliness  of  the 
"  Old,"  and  the  artificial  modernism  of  the  "  New  "  English 
versions— -perhaps  as  great  a  success  as  was  possible  for 
auch  an  undertaking'.    Sir  Walter  Scott  is  aaid  to  have  dis- 


suaded any  attempt  to  alter  it,  und  to  have  pronounced  it, 
"  with  all  its  acknowledged  occasional  harshness,  so  beauti- 
ful, that  any  alterations  must  eventually  prove  only  so  many 
blemishes."  No  further  step  towards  any  •  authorized 
hymnody  was  taken  by  the  kirk  of  Scotland  till  the  follow- 
ing century. 

In  England,  two  changes  bearing  on  church  hymnody 
were  made  upon  the  revision  of  the  Prayer-book  after  the 
Restoration,  in  1 661-1 G62.  One  was  the  addition,  in  the 
offices  for  consecrating  bishops  and  ordaining  priests,  of  tLi> 
shorter  version  of  "  Veni  Creator"  ("Come,  Holy  Ghosr, 
our  souls  inspire  "),  as  an  alternative  form.  The  other,  an<y 
more  important,  was  the  insertion  of  the  rubric  after  the 
third  Collect,  at  Morning  and  Evening  Prayer  :  "Inquires 
and  places  where  they  sing,  here  followeth  the  Anthem."  By 
this  rubric  synodical  and  parliamentary  authority  was  given 
for  the  interruption,  at  that  point,  of  the  prescribed  order  of 
the  service  by  singing  an  anthem,  the  choice  of  which  was 
left  to  the.  discretion  of  the  minister.  Those  actually  used, 
under  this  authority,  were  for  some  time  only  unmetric' 
passages  of  Scripture,  set  to  music  by  Blow,  Purcell,  ana 
other  composers,  of  the  same  kind  with  the  anthems  still 
generally  sung  in  cathedral  and  collegiate  churches.  But 
the  word  "  anthem "  had  no  technical  signification  which 
could  be  an  obstacle  to  the  use  under  this  rubric  of 
metrical  hymns. 

The  "  New  Version "  of  the  Psalms,  by  Dr  Nicholas 
Brady  and  the  poet-laureate  Nahum  Tate  (both  Irishmen), 
appeared  in  1696,  under  the  sanction  of  an  order  in  council 
of  William  III.,  "allowing  and  permitting"  its  use  "in 
all  such  churches,  chapels,  and  congregations  as  should 
think  fit  to  receive  it."  Dr  Compton,  bishop  of  London, 
recommended  it  to  his  diocese.  No  hymns  were  then 
appended  to  it;  but  the  authors  added  a  "Supplement"  in 
1703,  which  received  an  exactly  similar  sanction  from  an 
order  in  council  of  Queen  Anne.  In  that  Supplement  there 
were  several  new  versions  of  the  canticles,  <kc.,  and  of 
the  "Veni  Creator;"  a  variation  of  the  old  "Humble 
Lamentation  of  a  Sinner ; "  six  hymns  for  Christmas,  Easter, 
and  Holy  Communion  (all  versions  or  paraphrases  of 
Scripture),  which  are  still  usually  printed  at  the  end  of  the 
Prayer-books  containing  the  new  version;  and  a  hymn  "On 
the  Divine  use  of  Music," — all  accompanied  by  tunes.  The 
authors  also  reprinted,  with  very  good  taste,  the  excellent 
version  of  the  "  Benedicite  "  which  appeared  in  the  book  of 
1562.  Of  the  hymns  in  this  "  Supplement,"  one  ("While 
shepherds  watched  their  flocks  by  night ")  greatly  exceeded 
the  rest  in  merit.  It  has  been  ascribed  to  Tate,  but  it  has 
a  character  of  simplicity  unlike  the  rest  of  his  works.- 

The  relative  merits  of  the  "Old"  and  "New"  ver-"jns 
have  been  very  variously  estimated.  Coxnpetent  judges 
have  given  the  old  the  praise,  which  certainly  cannot  be 
accorded  to  the  new,  of  fidelity  to  the  Hebrew.  In  both, 
it  must  be  admitted,  that  those  parts  which  have  poetical 
merit  are  few  and  far  between ;  but  a  reverent  taste  is  likely 
to  be  more  offended  by  the  frequent  sacrifice,  in  the  new,, 
of  depth  of  tone  and  accuracy  of  sense  to  a  fluent  common- 
place correctness  of  versification  and  diction,  than  by  any 
excessive  homeliness  in  the  old.  In  both,  however,  some 
Psalms,  or  portions  of  Psalms,  are  weU  enough  rendered  to 
entitle  them  to  a  permanent  place  in  our  hymn-books, — 
especially  the  8th,  and  parts  of  the  18th  Psalm,  by 
Sternhold;  the  57th,  84th,  and  lOOtt,  by  Hopkins;  the 
23d,  34th,  and  36th,  and  part  of  the  148th,  by  Tate  and 
Brady.  ^      ,._. ^_^  _, 

The  judgment  which  a  fast'dious Critic  mightbe  disposed 
to  pass  upon  both  these  books  may  perhaps  be  considerably 
mitigated  by  comparing  them  with  the  works  of  other 
labourers  in  the  same  field,  of  whom  Mr  Holland,  in  his 
interesting  volumes  entitled  Psalmists  of  Great  Britain^ 
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eaameraces  above  150.  Some  of  them  have  been  real 
poets — the  celebrated  earl  of  Surrey,  Sir  Philip  Sidney 
and  his  sister  the  countess  of  Pembroke,  George  Sandys, 
George  Wither,  John  Milton,  and  John  Keble.  In  their 
versions,  as  might  be  expected,  there  are  occasional 
gleams  of  power  and  beauty,  exceeding  anything  to  be 
found  in  Sterohold  and  Hopkins,  or  Tate  and  Brady;  but 
even  in  the  best  these  are  rare,  and  chiefly  occur  where 
the  strict  idea  of  translation  has  been  most  widely  departed 
from.  In  all  of  them,  as  a  rule,  the  life  and  spirit,  which 
in  prose  versions  of  the  Psalms  are  so  wonderf  uUy  preserved, 
have  disappeared.  The  conclusion  practically  suggested  by 
so  many  failures  is  that  the  difficulties  of  metrical  transla- 
tion, always  great,  are  in  this  case  insuperable ;  and  that, 
while  the  Psalms  (like  other  parts  of  Scripture)  are  abund- 
antly suggestive  of  motive  and  material  for  hymnographera, 
it  is  by  assimilation  and  adaptation,  and  not  by  any  attempt 
to  transform  their  exact  sense  into  modem  poetry,  that  they 
may  be  best  used  for  this  purpose. 

The  order  in  council  of  1703  is  the  latest  act  of  any  public  aatho- 
rity  by  which  an  express  sanction  has  been  given  to  the  use  of 
psalms  or  hymns  in  the  Church  of  England.  At  the  end,  indeed, 
of  many  modem  Prayer-books,  there  will  be  found,  besides  some  of 
the  hymns  sanctioned  by  that  order  in  council,  or  of  those  contained 
in  the  book  of  1562,  a  Sacramftital  and  a  Christmas  hymn  by  Dod- 
dridf;e  ;  a  Christmas  hymn  (varied  by  Martin  Madan)  from  Charles 
Wesley;  an  Easter  hymn  of  the  18  th  century,  beginning  "Jesus 
Christ  has  risen  to  day  ; "  and  abridgments  of  Bishop  Ken's  Morn- 
ing and  Evening  Hymns.  These  additions  first  bc^^n  to  be  made 
in  or  about  1791,  in  London  editions  of  the  Prayer-book  and 
Psalter,  at  the  mere  will  and  pleasure  (so  far  as  appears)  of  the 
printers.     They  have  no  sort  of  authority. 

Id  the  state  of  authority,  opinion,  and  practice  disclosed 
»y  the  preceding  narrative  may  be  found  the  true  explana- 
tion of  the  fact  that,  in  the  country  of  Chaucer,  Spenser, 
Shakespeare,  and  Milton,  and  notwithstanding  the  example 
t){  Germany,  no  native  congregational  hymntdy  worthy  of 
the  name  arose  till  after  iht  commencement  of  the  18th 
century.  Yet  there  was  no  want  of  appreciation  of  the 
power  and  value  of  congregational  church  music.  Milton 
could  write,  before  1645, — 

"  There  let  the  pealing  organ  blow 
To  the  full-voiced  quire  below 
In  service  high,  and  anthems  clear, 
As  may  with  sweetness  through  mine  ear 
Dissolve  me  into  ecstasies, 
An^  briug  all  Heaven  before  mine  eyes." 

Thomas  Mace,  in  his  Music's  Monument  (1676),  thus 
described  the  effect  of  psalm-singing  before  sermons,  by  the 
congregation  in  York  Minster  on  Sundays,  during  the  siege 
of  164-t :  "When  that  vast  concording  unity  of  the  whole 
congregational  chorus  came  thundering  in,  even  so  as  it 
made  the  very  ground  shake  under  us,  oh,  the  unutterable 
ravishing  soul's  delight !  in  the  which  I  was  so  transported 
and  wrapt  up  in  high  contemplations  that  there  was  no 
room  left  in  my  whole  man,  body,  soul,  and  spirit,  for  any- 
thing below  divine  and  heavenly  raptures ;  nor  could  there 
possibly  be  anything  to  which  that  very  singing  might  be 
truly  compared,  except  the  right  apprehension  or  conceiving 
of  that  glorious  and  miraculous  quire,  recorded  in  the 
Scriptures  at  the  dedication  of  the  Temple."  Nor  was 
there  any  want  of  men  well-qualified,  and  by  the  turn  of 
their  minds  predisposed,  to  shine  in  this  branch  of  litera- 
ture. Some  (like  Sandys,  Boyd,  and  Barton)  devoted  them- 
selves altogether  to  paraphrases  of  other  Scriptures  as  well 
as  the  Psalms.  Others  (like  George  Herbert,  and  Francis 
and  John  Quarles)  taoralized,  meditated,  soliloquized,  and' 
allegorized  in  verse.  Without  reckoning  these,  there  were 
a  few,  even  before  the  Itestoration,  who  came  very  near  to 
the  ideal  of  hymnody. 

First  in  time  is  the  Scottish  poet  John  Wedderburn,  who 
IraDslated  several  of  Luther's  hymns,  and  in  his  Compcndi- 
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out  Book  of  Godly  and  Spiritual  Songs  added  others  of  hip 
own  (or  his  brothers')  composition.  Some  of  these  poems, 
published  before  1560,  are  of  uncommon  excellence,  uniting 
ease  and  melody  of  rhythm,  and  structural  skill,  with  grace 
of  expression,  and  simplicity,  warmth,  and  reality  of 
religious  feeling.  Those  entitled  "Give  mo  thy  heart," 
"  Go,  heart,"  and  "  Leave  me  not "  (which  will  be  found  in 
a  collection  of  1860  called  Sacred  Songs  of  Scotland), 
require  little,  beyoud  the  change  of  some  archaisms  of 
language,  to  adapt  them  for  church  or  domestic  use  at  the 
present  day. 

Next  come  the  two  hymns  of  "  The  New  Jerusalem,"  by 
an  English  Roman  Catholic  priest  signing  himself  F.  B.  P. 
(supposed  by  the  late  Mr  Sedgwick  to  be  "  Francis  Baker, 
Presbyter  "),  and  by  another  Scottish  poet,  David  Dickson, 
of  which  the  history  is  given  by  Dr  Bonar  in  his  edition 
of  Dickson's  work.  This  (Dickson's),  which  begins  "  O 
mother  dear,  Jerusalem,"  and  has  long  been  popular  in 
Scotland,  is  a  variation  and  amplification  (by  the  addition 
of  a  large  number  of  new  stanzas)  of  the  English  original, 
beginning  "  Jerusalem,  my  happy  home,"  written  in  Qu6en 
Elizabeth's  time,  and  printed  (as  appears  by  a  copy  in  the 
British  Museum)  about  1616,  when  Dickson  was  still  young. 
Both  have  an  easy  natural  flow,  and  a  simple  happy  render- 
ing of  the  beautiful  Scriptural  iinagery  upon  the  subject, 
with  a  spirit  of  primitive  devotion  uncorrupted  by  mediaeval 
peculiarities.  The  English  hymn  (of  which  some  stanzas 
are  now  often  simg  in  churches)  is  the  true  parent  of  the 
several  shorter  forms, — all  of  more  than  common  merit, — 
which,  in  modem  hymn-books,  begin  with  the  same  first 
line,  but  afterwards  deviate  from  the.  original  Kindred 
to  these  is  the  very  fine  and  faithful  translation,  by 
Drummond  of  Ha\vtbomden  (who  was  Dickson's  contem- 
porary), of  the  ancient  "  Urbs  beata  Hierusalem  "  ("  Jera- 
salem,  that  place  divine").  Other  ancient  hymns  (two  of 
Thomas  Aquinas,  and  the  "Dies  Irae ")  were  also  well 
translated,  in  1646,  by  Crashaw,  after  he  had  become  a 
Roman  Catholic,  and  had  been  deprived  by  the  parliament 
of  his  feUowship  at  Cambridge. 

Conspicuous  among  the  sacred  poets  of  the  first  two 
Stuart  reigns  in  England  is  the  name  of  George  Wither, 
an  accomplished  layman,  of  strong  church  principles,  whose 
fate  it  was  to  be  opposed  and  slighted  while  he  was  a  staunch 
churchman  and  Royalist,  and  afterwards  to  be  driven  into 
the  parliamentary  and  Puritan  ranks;  for  which  cause, 
probably,. recognition  was  denied  to  his  genius  as  a  poet 
by  Dryden,  Swift,  and  Pope.  He  had  almost  fallen  into 
oblivion,  when  attention  was  recalled  to  his  merits  by  the 
more  discerning  criticisms  of  Charles  Lamb  and  Soutbey  ; 
and,  when  his  Hallelujah  was  republished  in  1857  by  Mr 
Farr,  only- two  copies  of  it  were  known  to  exist,  one  in  the 
British  Museum,  and  another  which  had  been  in  Mr  Heber'a 
library.  His  Hymns  and  Songs  of  the  Church  appeared  in 
1622-1623,  under  a  patent  of  King  James  L,  by  which  they 
were  declared  "  worthy  and  profitable  to  be  inserted,  in 
convenient  manner  and  due  place,  into  every  English  Psalm- 
book  to  metre."  This  patent  was  opposed,  as  inconsistent 
with  their  privilege  to  print  the  "singing-psalms,"  by  the 
Stationers'  Company,  to  Wither's  great  mortification  and 
loss.  His  Halhlvjah  (in  which  some  of  the  former  Hymns 
and  Songs  were  repeated)  followed,  after  several  intermediate 
publications  of  a  different  kind,  in  1641.  The  Hymns  and 
Songs  were  set  to  music  by  Orlando  Gibbons,  and  those  in 
both  books  were  written  to  be  sung,  though  for  the  most 
part  privately,  there  being  no  evidence  that  the  author 
contemplated  the  use  of  any  of  them  in  churches.  They 
included,  however,  hymns  for  every  day  in  the  week 
(founded,  as  those  contributed  nearly  a  century  afterwards 
by  Coffin  to  the  Parisian  Breviary  also  were,  upon  the 
successive  works  of  the  days  of  creation} ;  hymns  for  all 
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the  churcU  seasona  and  festivals,  includmg  saints'  days ; 
hymns  for  various  public  occasions ;  and  hymns  of  prayer, 
meditation,  and  instruction,  for  a  great  number  of  diQ'erent 
sorts  and  conditions  of  men  and  women,  in  a  variety  of  the 
circumstances  incident  to  human  life, — being  at  once  a 
"Christian  Year"  and  a  manual  of  practical  piety.  Slany 
of  them  rise  to  a  very  high  point  of  excellence, — particularly 
the  "general  invitation  to  praise  God"  ("Como,  O  come, 
in  pious  lays"),  with  which  Ilallehijah  opens  ;  the  Thanks- 
givings for  Peace  and  for  Victory,  the  Coronation  Hymn, 
a  Christmas,  an  Epiphany,  and  an  Easter  Hymn,  and  one 
for  St  Bartholomew's  day  (Hymns  1,  74,  75,  and  84  in 
part  i.,  and  2G,  29,  36,  and  54  in  part  ii.,  of  Ualldujak). 
All  these  are  properly  entitled  to  the  designation  of  hymns, 
which  can  hardly  be  conceded  to  some  others,  of  singulpr 
beauty,  viz.,  the  Cradle-song  ("  Sleep,  baby,  sleep,  what 
ails  my  dear"),  the  Anniversary  Marriage  Song  ("Lord, 
living  hero  are  we  "),  the  Perambulation  Song  ("  Lord,  it 
Lath  pleased  Thee  to  say  "),  the  Song  for  Lovers  ("  Come, 
sweet  heart,  come,  let  us  prove  "),  the  Song  for  the  Happily 
Married  ("  Since  they  in  singing  take  delight "),  and  that 
for  a  Shepherd  ("  Renowned  men  their  herds  to  keep  ") — 
(Nos.  50  in  the  first  part,  17  and  24  in  the  second,  and 
20.  21,  and  41  in  the  third).  There  is  also  in  the  second 
part  a  line  song  (No  59),  full  of  historical  as  well  as 
poetical  interest,  upon  the  evil  times  in  which  the  ooet 
lived,  beginning — 

"Kow  are  the  times,  these  are  the  days. 

Which  will  those  meu  aiiprovo 
Wlio  take  delight  in  honest  ways 

And  pious  courses  love ; 
Now  to  tlie  world  it  will  appear 

That  innocence  of  heart 
Will  keep  us  far  more  free  from  fear 

Than  helmet,  shield,  or  dart." 

Wither  wrote,  generally,  in  a  pure  nervous  English  idiom, 
and  preferred  the  reputation  of  "rusticity"  (an  epithet 
applied  to  him  even  by  Baxter)  to  the  tricks  and  artifices 
of  poetical  style  which  were  then  in  favour.  It  may  be 
partly  on  that  account  that  he  has  been  better  appreciated 
.by  posterity  than  by  his  contemporaries. 

Oosin.  Cosin,  afterwards  bishop  of  Durham,  published  in  X627 
a  volume  of  "Private  Devotions,"  for  the  canonical  hours 
and  other  occasions.  In  this  there  are  seven  or  eight 
hymns  of  considerable  merit, — among  them  a  very  good 
version  of  the  Ambrosian  "  Jam  lucis  orto  sidere,"  and  tUo 
shorter  version  of  the  "  Veui  Creator,"  which  was  introduced 
after  the  Restoration  into  the  consecration  and  ordination 
services  of  the  Church  of  England. 

Milton  The  hymns  of  Milton  (on  the  Nativity,  Passion,  Circum- 
cision, and  "  at  a  Solemn  Music  "),  -written  about  1629,  in 
his  early  manhood,  were  probably  not  intended  for  singing; 
but  they  are  odes  full  of  characteristic  beauty  and  power. 

Jeremy  During  the  Commonwealth,  in  1G54,  Jeremy  Taylor  piib- 
^^  °^'  lished,  at  the  end  of  his  Golden  Grove,  twenty-one  hymns, 
described  byiimself  as  "  celebrating  the  mysteries  and  chief 
festivals  of  the  year,  according  to  the  manner  of  the  ancient 
church,  fitted  to  the  fancy  and  devotion  of  the  younger  and 
pious  persons,  apt  for  memory,  and  to  bo  joined  to  their 
other  prayers."  Of  these,  his  accomplished  editor.  Bishop 
Heber,  justly  says  : — 

"Thoy  are  in  themselves,  and  on  their  own  account,  very  inter- 
esting compositions.  Their  metre,  indeed,  which  is  that  species  of 
spurious  Pindaric  which  was  fashionable  with  his  contemporaries, 
is  an  obstacle,  and  must  always  have  been  one,  to  their  introduction 
into  public  or  private  psalmody  ;  and  the  mixture  of  that  alloy  of 
conceits  and  quibbles  which  was  an  equally  frequent  and  still  greater 
defilement  of  some  of  the  finest  poclry  of  the  17th  century  will 
materially  diminish  their  effect  as  devotional  or  descriptive  odes. 
Yet,  with  all  these  faults,  they  are  powerful,  affecting,  and  often 
harmonious  ;  there  r  je  many  passages  of  which  Cowley  need  not 
hive  been  ashMued,  and  some  which  remind  us,  not  disadvantage- 
imsly,  of  the  corresponding  productions  of  Milton." 


Ho  mentions  particularly  the  Advent  hymn  ("  IjoM,  come 
away"),  part  of  the  hymn  "On  Heaven,"  and  (as  "more 
regular  in  metre,  and  in  words  more  applicable  to  public 
devotion  ")  the  "  Prayer  for  Charity  "  ("  Full  of  mercy,  full 
of  love  "). 

The  epoch  of  the  Restoration  produced  in  lG6i  SamuJ 
Crossman's  Youaj  Alan's  CaUinj,  with  a  few  "Divine 
Meditations"  in  verse  attached  to  it;  in  16G8  John 
Austin's  Devotions  in  the  Ancient  W<ii/  of  Ojjh-es,  with 
psalms,  hymns,  and  prayers  for  every  Jay  in  the  week  and 
every  holyday  in  the  year;  and  in  1681  Richard  Baxter's 
Poetical  Fragments.  In  these  books  there  are  altngcther 
seven  or  eight  hymns,  the  whole  or  parts  of  which  are 
extremely  good: — Crossman's  "New  Jerusalem"  (''Sweet 
place,  sweet  place  alone  "),  one  of  the  best  of  that  class,  and 
"  My  life  'a  a  shade,  my  days  ;"  Austin's  "  Hark,  my  soul, 
how  everything,"  "  Fain  would  my  thoughts  fly  up  to  Thee," 
"Lord,  now  the  time  returns,"  ''Wake  all  my  hopes,  lift 
up  your  eyes ;"  and  Baxter's  "  My  whole,  though  broken 
heart,  O  Lord,"  and  "  Ye  holy  angels  bright."  Austin's 
Offices  (he  was  a  Roman  Catholic)  seem  tu  have  attracted 
much  attention.  Theophilus  Dorrington,  in  1G8G,  and 
afterwards  Hickes,  the  non-juror,  published  variatiotis  of 
them  under  the  title  of  Reformed  Devotions ;  and  the 
Wesleys,  in  their  earliest  hymn-book,  adopted  hymns  from 
them,  with  little  alteration.  These  writers  were  followed 
by  John  Mason  in  1G83,  and  Thomas  Shepherd  in  1C92, — 
the  former,  a  country  clergyman,  much  esteemed  by  Baxter 
and  other  Nonconformists ;  the  latter  himself  a  Nonconfor- 
mist, who  finally  emigrated  to  America.  Between  these 
two  men  there  was  a  close  alliance,  Shepherd's  Penitential 
Cries  being  published  as  an  addition  to  the  Spiritital  Songs 
of  Mason.  Their  hymns  came  into  early  use  in  several 
Nonconformist  congregations ;  but,  with  the  exception  of 
one  by  Mason  ("There  is  a  stream  which  issues  forth"), 
they  are  not  suitable  for  public  singing.  In  those  of  Mason 
there  is  often  a  very  fine  vein  of  poetry ;  and  later  authors 
have,  by  extracts  or  centoes  from  different  parts  of  his 
works  (where  they  were  not  disfigured  by  his  general 
quaintness),  coustructed  several  hymns  of  more  than  average 
excellence. 

Three  other  eminent  names  of  the  1 7th  century  remain 
to  be  mentioned,  John  Dryden,  Bishop  Ken,  and  Bishop 
Simon  Patrick ;  with  which  may  be  associated  that  of 
Addison,  though  he  wrote  in  the  18th  century. 

Dryden's  translation  of  "Veni  Creator"  (a  cold  and 
laboured  performance)  is  to  be  met  with  in  many  hymn- 
books.  Abridgments  of  Ken's  Morning  and  Evening! 
Hymns  are  in  all.  These,  with  the  Midnight  Hymn  (not 
inferior  to  them),  first  appeared  in  1697,  appended  to  the 
third  edition  of  the  author's  Manual  of  Prayers  for 
Winchester  Scholars.  Between  these  and  a  large  number 
of  other  hymns  (on  the  Attributes  of  God,  and  for 
the  Festivals  of  the  Church)  published  by  Bishop  Ken 
after  1703  the  contrast  is  remarkable.  The  universal 
acceptance  of  the  Morning  and  Evening  Hymns  is  due  to 
their  transparent  simplicity,  warm  but  not  overstrained 
devotion,  and  extremely  popular  style.  Those  afterwards 
published  have  no  such  qualities.  They  are  mystical, 
florid,  stiff,  didactic,  and  seldom  poetical,  and  deserve  the 
neglect  into  v.-hich  they  have  fallen.  Bishop  Patrick's 
hymns  were  chiefly  translations  from  the  Latin,  most  of 
them  from  Prudentius.  The  best  is  a  version  of  "AUelnia 
dulce  carmen."  Of  the  five  attributed  to  Addison,  not 
more  than  three  are  adapted  to  public  singing;  t)no  ("The 
spacious  firmament  on  hiqh  ")  is  a  very  perfect  and  finished 
composition,  taking  rank  among  the  best  hymns  in  thn 
English  language.' 

'  The  authorship  of  this  and  of  one  other,  "  When  all  Thy  mercieb, 
0  my  God,"  has  bees  made  e,  subject  of  controversy, — being  claimed. 
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From  the  preface  to  Sitnou  Browne's  hymns,  jmblished 
ia  1720,  we  learn  thit  down  to  the  time  of  Dr  Watts  the 
only  hymns  known  to  be  "  in  common  use,  cither  in  private 
families  or  in  Christian  assemblies,"  were  those  of  Barton, 
Mason,  and  Shepherd,  together  with  "an  attempt  to  turn 
some  of  J[r  Herbert's  poems  into  coinmon  metre,"  and  a 
few  sacramental  hymns  by  authors  now  forgotten,  named 
Vincent,  Boyse,  and  (Joseph)  Stennett.  Of  the  1410  authors 
of  ori^'lnal  British  hymns  enumerated  in  Mr  Sedgwick's 
catalojjae,  published  in  1863,  1213  are  of  liter  Sate  than 
1707  ,  and,  if  any  correct  enumeration  could  be  made  of 
the  total  number  of  hymns  of  all  kinds  published  in  Great 
Britain  before  and  after  that  date,  the  proportion  subse- 
quent to  1707  would  be  very  much  larger. 

The  English  Independents,  as  represented  by  Dr  Watts, 
have  a  just  claim  to  be  considered  the  real  founders  of 
modern  English  hymnody.  Watts  was  the  first  to  under- 
stand the  nature  of  the  want,  and,  by  the  publication  of 
his  Hymns  in  1707-1709,  and  Psalms  (not  translations,  but 
hymns  founded  on  psalms)  in  1719,  he  led  the-way  in  pro- 
viding for  it.  His  immediate  followers  were  Simon  Browne 
and  Doddridge.  Later  in  the  18th  century.  Hart,  Gibbons, 
Grigg,  and  Mrs  Barbauld  (the  two  first  Independents,  the 
two  last  Presbyterians),  and  Miss  Steele,  Medley,  Samuel 
Stennett,  Ryland,  Beddome,  and  Swainc  (all  Baptists), 
succeeded  to  them. 

Among  these  writers  (most  of  whom  produced  some 
hymns  of  merit,  and  several  are  extremely  voluminous), 
Watts  and  Doddridge  are  pre-eminent  It  has  been  the 
fashion  with  some  to  disparage  Watts,  as  if  he'  had  never 
risen  above  the  level  of  his  Hymns  for  Little  Children.  No 
doubt  his  taste  is  often  faulty,  and  his  style  very  unequal, 
but,  looking  to  the  good,  and  disregarding  the  large  quantity 
of  inferior  matter,  it  ia  probable  that  more  hymns  which 
approach  to  a  very  high  standard  of  excellence,  and  are  at 
the  same  time  suitable  for  congregational  use,  may  be  found 
in  his  works  than  in  those  of  any  other  English  writer. 
Such  are  "When  I  survey  the  wondrous  cross,"  "Jesus 
shall  reign  where'er  the  sun  "  (and  also  another  adapta- 
tion or  the  same  72d  Psalm),  "Before  Jehovah's  awful 
throne  "  (which  first  line,  however,  is  not  his,  but  Wesley's), 
"  Joy  to  the  world,  the  Lord  is  come,"  "  My  soul,  repeat 
His  praise,"  "  AVhy  do  we  mourn  departing  friends,"  "  There 
is  a  land  of  pure  delight,"  "  Our  God,  our  help  in  ages 
past,"  "  Up  to  the  hills  I  lift  mine  eyes,"  and  many  more, 
[t  is  true  that  in  some  of  these  cases  dross  is,  found  in 
he  original  poems  mixed  with  gold ;  but  the  process  of 
ieparation,  by  selection  without  change,  is  not  difficult. 
As  long  as  pure  nervous  English,  unaffected  fervour,  strong 
simplicity,  and  liquid  yet  manly  sweetness  are  admitted 
to  be  characteristics  of  a  good  hymn,  works  such  as  these 
must  command  admiration. 

Doddridge  is,  generally,  much  more  laboured  and  arti- 
ficial ;  but  his  place  also  as  a  hymn-writer  ought  to  be 
determined,  not  by  his  failures,  but  by  his  successes,  of 

("or  Andrew  Jlarrcll  (who  died  In  1678),  in  tho  preface  to  Captain 
Thornton's  edition  (177ti)  of  Marrell's  irorks.  But  this  claim  doee  not 
appear  to  be  substantiated.  The  editor  did  not  give  his  readers  the 
means  of  jud^ng  as  to  the  real  age,  character,  or  value  of  ^  manuscript 
to  which  he  reftrred  ;  he  did  not  say  that  these  portion^  of  it  were  in 
Marrell's  handwriting;  he  did  not  even  himself  include  them  among 
Marvell's  poems,  as  published  in  the  body  of  his  edition  ;  and  ho 
advanced  a  liko  claim  on  like  grounds  to  two  other  poems,  la  very 
different  styles,  which  had  been  published  as  their  own  by  Tickell  and 
Mallet.  It  is  certain  that  all  the  five  hymns  were  first  made  public 
in  1712,  in  papers  contributed  by  Addison  to  the  Specialor{Vo3.  441, 
453,  465,  489,  513),  in  which  they  were  introduced  in  a  way  which 
might  have  been  expected  if  they  were  by  the  hand  which  wrote  those 
papers,  but  which  would  have  been  improbable,  and  unworthy 
of  Addison,  if  they  were  unpublished  works  of  a  writer  of  so  much 
genius,  and  such  note  in  his  day,  as  Marvell.  They  are  all  printed  as 
Addi'on's  lo  Dr  Johnson's  edition  of  the  Britiah  Poett. 
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which  the  number  is  not  inconsiderable.  In  his  better 
works  ho  is  distinguished  by  a  graceful  and  pointed,  some- 
times even  a  noble  stylo.  His  "  Hark,  the  glad  sound, 
the  Saviour  comes  "  (which  is,  indeed,  his  masterpiece),  is 
as  sweet,  vigorous,  and  perfect  a  composition  as  can  any- 
where be  found.  Two  other  hymns,  "  How  gentle  God's 
commands,"  and  that  which,  in  a  form  slightly  varied, 
became  the  "  O  God  of  Bethel,  by  whose  hand,"  of  the 
Scottish  "  Paraphrases,"  well  represent  his  softer  manner. 

Of  the  other  followers  in  the  school  of  Watts,  Miss  Steele 
(1780)  is  the  most  popular  and  perhaps  tho  best  Hei 
hymn  begiiming  "  Far  from  these  narrow  scenes  of  night  '■ 
deserves  high  praise,  even  by  the  side  of  other  good  perfor- 
mances on  the  same  subject 

The  influence  of  Watts  was  felt  in  Scotland,  and  among 
the  C  '  whom  it  reached  there  was  Ralph  Erskine,  This 
seems  to  have  been  after  the  {lublication  of  Erekine's  Gotpei 
Sonnets,  which  appeared  in  1732,  five  years  before  he  joined 
his  brother  Ebenezer  in  the  Secession  Church.  The  Gospel 
Sonnets  became  (as  some  have  said)  a  "  people's  classic  "; 
but  there  is  in  them  very  little  which  belongs  to  tho  category 
of  hymnody.  More  than  nineteen-twentieths  of  this  very 
curious  book  are  occupied  with  what  are,  in  fact,  theological 
treatises  and  catechisms,  mystical  meditations  on  Christ  as 
a  Bridegroom  or  Husba"nd,  and  spiritual  enigmas,  paradoxes, 
and  antithetical  conceits,  versified,  it  is  true,  but  of  o 
quality  of  which  such  lines  as — 

"  Faith  'a  certain  by  fiducial  acts, 
Sense  by  its  evidential  facts," 

may  be  taken  as  a  sample.  Tho  grains  of  poetry  scattered 
through  this  large  mass  of  Calvinistic  divinity  are  very 
few  ;  yet  in  one  short  pas.sage  of  seven  stanzas  ("  O  send 
mo  down  a  draught  of  love  "),  tho  fire  burns  with  a  bright- 
ness so  remarkable  as  to  justify  a  strong  feeling  of  regret 
that  the  gift  which  this  writer  evidently  had  in  him  was 
not  more  often  cultivated.  Another  passage,  not  so  well 
sustained,  but  of  considerable  beauty  (part  of  the  last  piece 
under  the  title  "  The  Believer's  Soliloquy  "),  became  after- 
wards, in  the  hands  of  Berridge,  the  foundation  of  a  very 
striking  hymn  ("  O  happy  saints,  who  walk  in  light ")  • 

After  his  secession,  Ralph  Erskine  published  two  p& 
phrases  of  the  "  Song  of  Solomon,"  and  a  number  of  othw 
"  Scripture  songs,"  paraphrased,  in  like  Ihanner,  from  the 
Old  and  New  Testaments.  In  these  the  influence  of  Watts 
became  very  apparent,  not  only  by  a  change  in  the  writer's 
general  style,  but  by  the  direct  appropriation  of  no  small 
quantity  of  matter  from  Dr  Watts's  hymns,  with  variations 
which  were  not  always  improvements.  His  paraphrases 
of  1  Cor.  L  24,  Gal.  vi.  14,  Heb.  vL  17-19,  Rev.  v.  11, 
12,  viL  10-17,  and  xiL  7-12  are  little  else  than  Watts 
transformed.  One  of  these  (Rev.  vii.  10-17)  is  interesting 
as  a  variation  and  improvement,  intermediate  between  the 
original  and  the  form  which  it  ultimately  assumed  as  the 
CCth  "  Paraphra.se  "  of  the  Church  of  Scotland,  of  Watts's 
"  AVhat  happy  men  or  angels  these,"  and  "  These  glorious 
minds,  how  bright  they  shine."  No  onu  can  compare  it 
with  its  ultimate  product,  "How  bright  these  glorious 
spirits  shine,"  without  perceiving  that  Cameron  followed 
Erskine,  and  only  added  finish  and  grace  to  his  work, — 
both  excelling  Watts,  in  this  instance,  in  simplicity  as  well 
as  in  conciseness. 

Of  the  contributions  to  tho  authorized  "  Paraphrases  " 
(with  the  settlement  of  which  committees  of  the  General 
Assembly  of  tho  Church  of  Scotland  were  occupied  from 
1745  or  earlier  till  1781),  the  most  noteworthy  (besides 
the  two  already  mentioned)  were  those  of  John  Morrison 
and  those  claimed  for  Michael  Bruce.  The  obligations  of 
these  "  Paraphrases  "  to  Enghsh  hymnody,  already  traced 
in  some  instances  (to  which  may  bo  added  the  adoption 
from  Addison  of  three  out  of  the  fivo  "  hymns  "  appended 
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to  them;,  ore  perceptible  in  the  vividness  nnd  force  with 
which  these  writeis,  while  adhering  with  a  severe  simplicity 
to  the  sense  of  the  passages  of  Scripture  which  they  under- 
took to  render,  fulfilled  the  conception  of  a  good  original 
hymn.  Morrison's  "  The  race  that  long  in  darkness  pined  " 
ond  "Come,  let  us  to  the  Lord  our  God,"  and  Bruce's 
"Wher<i  high  the  heavenly  temple  stands  "  (if  this  was  really 
his),  are  vrell  entitled  to  that  praise.  The  advocates  of 
Bruce  in  the  controversy,  not  yet  closed,  as  to  the  poems 
Baid  to  have  been  entrusted  by  him  to  John  Logan,  and 
published  by  Logan  in  his  own  name,  also  claim  for  him  the 
credit  of  having  varied  the  paraphrase  "  Behold,  the  moun- 
tain of  the  Lord,"  from  its  original  form,  as  printed  by  the 
committee  of  the  General  Assembly  in  1745,  by  some  excel- 
lent touches. 

Attention  must  no*w  be  directed  to  the  hymns  — -'iiccd 
by  the  "Methodist"  movement,  which  began  about  1738, 
And  which  afterwards  became  divided,  between  those 
esteemed  Arminian,  under  John  Wesley,  those  who  adhered 
to  the  Moravians,  when  the  original  alliance  between  that 
body  and  the  founders  of  Methodism  was  dissolved,  and 
the  Calvinists,  of  whom  Whitfield  (himself  no  poet)  was  the 
leader,  and  Selina,  countess  of  Huntingdon,  the  patroness. 
Each  of  these  sections  had  its  own  hymn-writers,  some  of 
whom  did,  and  others  did  not,  secede  from  the  Church  of 
England.  The  Wesleyans  had  Charles  Wesley,  Seagrave, 
Olivers,  and  BakeweU;  the  Moravians,  Cennick  and  Ham- 
mond (with  whom,  perhaps,  may  be  classed  John  Byrom, 
who  imbibed  the  mystical  ideas  of  some  of  the  German 
schools) ;  the  Calvinists,  Toplady,  Berridge,  William 
Williams,  Madan,  Batty,  Haweis,  Rowland  Hill,  John 
Newton,  and  Cowper. 

'  .  Among  aU  these  writers,  the  palm  undoubtedly  belongs 
to  Charles  Wesley.  In  the  first  volume  of  hymns  published 
by  the  two  brothers  are  several  good  translations  from  the 
German,  believed  to  be  by  John  Wesley,  who,  although 
Jie  translated  and  adapted,  is  not  supposed  to  have  written 
eny  original  hymns  ;  and  the  inflaence  of  German  hymnody, 
particularly  of  the  works  of  Paul  Gerhardt,  Scheffler, 
Tersteegen,  and  Zinzendorf,  may  be  traced  in  a  large  pro- 
portion of  Charles  Wesley's  works.  He  is  more  subjective 
and  meditative  than  Watts  and  his  school ;  there  is  a 
didactic  turn,  even  in  his  most  objective  pieces  (as,  for 
example,  in  his  Christmas  and  Easter  hymns) ;  most  of  his 
works  are  supplicatory,  and  his  faults  are  connected  with 
the  same  Imbit  of  mini  He  b  opt  to  repeat  the  same 
thoughts,  and  to  lose  force  by  redundancy — he  runs  some- 
times even  to  a  tedious  length;  his  hymns  are  not  always 
symmetrically  constructed,  or  well  balanced  and  finished 
olt  But  he  has  great  truth,  depth,  and  variety  of  feeling ; 
his  diction  is  manly,  and  always  to  the  point ;  never  florid, 
though  sometimes  passionate  and  not  free  from  exaggera- 
tion ;  often  vivid  and  picturesque.  Of  his  spirited  style 
there  are  few  better  examples  than  "  O  for  a  thousand 
tongues  to  sing,"  "  Blow  ye  the  trumpet,  blow,"  "  Rejoice, 
the  Lord  is  King,"  and  "  Come,  let  us  join  our  friends 
above  ;"  of  Lis  more  tender  vein,  "  Happy  soul,  thy  days 
are  ended  ;"  and  of  his  fervid  contemplative  style  (without 
going  beyond  hymns  fit  for  general  use),  "O  Thou  who 
earnest  from  above,"  "Forth  in  thy  name,  O  Lord,  I  go," 
ond  "Eternal  Beam  of  Light  Divine."  With  those  whose 
taste  is  for  hymns  in  which  warm  religious  feelings  are 
warmly  and  demonstratively  expressed,  "  Jesus,  lover  of 
my  soul,"  is  as  popular  as  any  of  these. 

Of  the  other  Wesleyan  hymn-writers,  Olivers  (originally 
Welsh  shoemaker,  afterwards  a  preacher)  is  the  most 
remarkable.  He  is  the  author  of  onjy  two  works,  both 
odes,  in  a  stately  meta-,  and  from  their  length  unfit  for 
congiegational  singing,  but  one  of  them,  "  The  God  of 
Abraham  praise,"  an  ode  of  singular  power  and  beauty. 


The  Moravian  Methodists  produced  few  hymns  now; 
available  for  general  use.  The  best  are  Cennick's  "Children 
of  the  heavenly  King,"  and  Hammond's  "Awake  and  sing 
the  song  of  Moses  and  the  Lamb,"  the  former  of  which 
(abridged),  and  the  latter  as  varied  by  Madan,  are  found 
in  many  hymn-books,  and  are  deservedly  esteemed.  Byrom, 
whose  name  we  have  thought  it  convenient  to  connect  with 
these,  though  he  did  not  belong  to  the  Moravian  com- 
munity, was  the  author  of  a  Christmas  hymn  ("  Christians 
awake,  salute  the  happy  morn")  which  enjoys  great  popu- 
larity in  the  county  (Lancashire)  of  which  he  was  a  native  ; 
and  also  of  a  short  subjective  hymn,  very  fine  both  in  feel- 
ing and  in  expression,  "  My  spirit  locgeth  for  Thee  within 
my  troubled  breast." 

The  contributions- of  the  Calvinistic  Methodists  to  English 
hymnody  are  of  greater  extent  and  value.  Few  writers  of 
hymns  had  higher  gifts  than  Augustus  Montague  Top- 
lady,  author  of  "  Rock  of  Ages,"  by  some  e.steemed  the 
finest  in  the  English  language.  He  was  a  man  of  ardent 
temperament,  enthusiastic  zeal,  strong  convictions,  and 
great  energy  of  character.  "  He  had,"  says  one  of  his 
biographers,  "  the  courage  of  a  lion,  but  his  frame  was 
brittle  as  glass."  Between  him  and  John  Wesley  there 
was  a  violent  opposition  of  opinion,  and  much  acrimonious 
controversy  ;  but  the  same  fervour  and  zeal  which  made 
him  an  intemperate  theologian  gave  warmth,  richness,  and 
spirituality  to  his  hymns.  In  some  of  them  (particularly 
those  which,  like  "  Deathless  principle,  arise,"  are  medita- 
tions after  the  German  manner,  and  not  without  direct 
obligation  to  German  originals)  the  setting  is  somewhat  too 
artificial ;  but  his  art  is  never  inconsistent  with  a  genuine 
flow  of  real  feeling.  Others  {f.g.,  "When  languor  and 
disease  invade,"  and  "  Your  harps,  ye  trembling  saints  ") 
fall  to  sustain  to  the  end  the  beauty  with  which  tttey  began, 
and  would  have  been  better  for  abridgment.  But  in  all 
these,  and  in  most  of  his  other  works,  there  is  great  force 
and  sweetness,  both  of  thought  and  language,  and  an  easy 
and  harmonious  versification. 

Berridge,  Williams,  and  Rowland  Hill  (all  men  remark- 
able for  eccentricity,  activity,  and  the  devotion  of  their 
lives  to  the  special  work  of  missionary  preaching),  though 
not  the  authors  of  many  good  hymns,  composed,  or  adapted 
from  earlier  compositions,  some  of  great  merit.  One  of 
Berridge,  adapted  from  Erskine,  has  been  already  men- 
tioned ;  another,  adapted  from  Watts,  is  "Jesus,  cast  a 
look  on  me."  Williams,  a  Welshman  (who  wrote  "  Guide 
me,  O  Thou  great  Jehovah  "),  was  especially  an  apostle  of 
Calvinistic  Methodism  in  his  own  country,  and  his  hymns 
are  still  much  used  in  the  principality.  Rowland  Hill 
wrote  the  popular  hymn  beginning  "  Exalted  high  at  God's 
right  hand." 

If,  liowever,  the  number  as  well  as  the  quality  of  good 
hymns  available  for  general  use  is  to  be  regarded,  the 
authors  of  the  "Olney  Hymns"  are  entitled  to  be  placed 
at  the  head  of  all  the  writers  of  this  Calvinistic  school. 
The  greater  number  of  the  Olney  Hymns  are,  no  doubt, 
homely  and  didactic  ;  but  to  the  best  of  them  (and  they  are 
no  inconsiderable  proportion)  the  tenderness  of  Cowper 
and  the  manliness  of  Newton  give  the  interest  of  contrast, 
as  well  as  that  of  sustained  rcalltv.  If  Newton  carried  to 
gome  excess  the  sound  principle  laid  down  by  him,  that 
"perspicuity,  simplicity,  and  ease  should  be  chiefly  attended 
to,  and  the  imagery  and  colouring  of  poetry,  if  admitted 
at  all,  should  be  indulged  very  sparingly  and  with  great 
judgment,"  if  he  is  often  dry  and  colloquial,  he  rises  at 
other  times  into  "soul  animating  strains,"  such  as  "Glorious 
things  of  thee  are  spoken,  Zion,  city  of  our  God;"  and 
sometimes  (as  in  "Approach,  my  soul,  the  mercy  scat") 
rivals  Cowper  himself  in  depth  of  feeling.  Cowper's 
,  hymns  in  this  book  are,  almost  without  exception,  worthy 
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of  b!8  name.  Among  them  are  "  Harkj  my  soul,  it  is  the 
Lord,"  "There  ia  a  fountain  filled  with  blood,"  "Far  from 
the  world,  O  Lord,  I  flee,"  "God- moves  in  a  mysterious 
way,"  aiid  "  Sometimes  a  light  surprises."  Some,  perhaps, 
even  of  these,  and  others  of  equal  excellence  (such  as  "  O 
for  a  closar  walk  with  God"),  speak  the  language  of  a 
Special  experience,  which,  in  Cowper's  case,  was  only  too 
real,  but  v?luch  could  not  (without  a  degree  of  unreality 
not  desirable  in  exercises  of  public  worship)  be  applied  to 
themselves  by  all  ordinary  Christians. 

During  tLo  first  quarter  of  the  present  century  there 
were  not  many  indications  of  the  tendency,  which  after- 
wards became  inanifeSt,  to  enlarge  the  boundaries  of  British 
hymnody.  A  few,  indeed,  of  Bishop  Heber's  hymns,  and 
those  of  Sir  Robert  Grant  (which,  though  offending  rather 
too  much  against  John  Newton's  canon,  are  well  known  and 
popular),  appeared  between  1811  and  181G,in  the  Christian 
Observer.  In  John  Bowdler'a  Remains,  published  soon  after 
his  death  in  1815,  there  are  a  few  more  of  the  same,  perhaps 
too  scholarlike,  Ciiaracter.  But  the  chief' hymn-writers  of 
that  period  were  iwo  clergymen  of  the  Established  Church 
— one  in  Ireland,  I'homas  Kelly,  and  the  other  in  England, 
William  Hum — who  both  becaipe  Nonconformists,  and  the 
Moravian  poet,  James  Montgomery,  a  native  of  Scotland 

Kelly  was  the  sou  uf  an  Irish  judge,  and  in  1801  pub- 
lished a  small  volume  of  ninety-six  hymns,  which  grew  in 
successive  editions  till,  in  the  last  before  his  death  in  1854, 
they  amounted  to  765.  There  is  (as  might  be  expected)  in 
this  great  number  a  largo  preponderance  of  the  didactic  and 
commonplace.  But  not  a  few  very  excellent  hymns  may 
bo  gathered  from  them.  Simple  and  natural,  without  the 
vivacity  and  terseness  of  Watts  or  the  severity  of  Newton, 
Kelly  has  some  points  in  common  with  both  those  writers, 
and  he  is  less  subjective  than  most  of  the  "  Methodist " 
schooL  His  hymns  beginning  "  Lo  I  He  comes,  let  all 
adore  Him,"  and  "  Through  the  day  Thy  love  hath  spared 
us,"  have  a  rich  melodious  movement ;  and  apother,  "  We 
eing  the  praise  of  Him  who  died,"  is  distinguished  by  a 
calm  subdued  power,  rising  giadually  from  a  rather  low  to 
a  very  high  key. 

Hum  published  in  1813  a  volume  of  370  hymns,  which 
were  increased  after  his  secession  to  420.  There  is  little 
in  them  which  deserves  to  be  saved  from  oblivion  ;  but  one 
at  least,  "There  is  a  river  deep  an^  broad,"  may  bear  com- 
parison with  the  best  of  those  which  have  been  produced 
upon  the  same  (and  it  is  rather  a  favourite)  theme. 

The  Psalms  and  Hymns  of  James  Montgomery  were 
published  in  1822  and  1825,  though  written  earlier.  More 
cultivated  and  artistic  than  Kelly,  he  is  less  simple  and 
natural.  The  number  of  his  valuable  contributions  to  our 
liymnals  is,  upon  the  whole,  considerable ;  and,  though  it 
may  be  doubted  whether  he  ever  attains  to  the  first  rank, 
all  must  acknowledge  that  he  stands  high  in  the  second. 
His  "  Hall  to  the  Lord's  Anointed,"  "  Songs  of  praise  the 
angels  sang,"  and  "  Mercy  alone  can  meet  my  case  "  are 
among  his  most  successful  efforts. 

During  this  first  quarter  of  the  present  century,  the 
collections  of  miscellaneous  hymns  for  congregational  use, 
of  which  the  example  was  set  by  the  Wesleys,  Whitfield, 
Toplady,  and  Lady  Huntingdon,  had  greatly  multiplied  ; 
and  with  them  the  practice  (for  which,  indeed,  too  many 
precedents  existed  in  the  history  of  Latin  and  German 
hymnody)  of  every  collector  altering  the  compositions  of 
other  men  without  scruple,  to  suit  his  own  doctrine  or 
taste ;  with  the  effect,  too  generally,  of  patching  and  dis- 
figuring, spoiling,  and  emasculating  the  works  so  altered, 
substituting  neutral  tints  for  natural  colouring,  and  a  dead 
for  a  living  sense.  In  the  Church  of  England,  the  use  of 
these  collections  had  become  frequent  ip  churches  and 
chapels  (principiUly  in  cities  and  towns)  where  the  senti- 


ments f>f  the  clergy  approximated  to  those  of  the  Noncon- 
foitaiists.  In  rural  parishes,  when  the  clergy  were  not  of 
the  "  Evangelical "  schoui,  they  were  generally  hehl  in 
disfavour;  for  which  (even  if  doctrinal  prepossessions  had 
not  entered  into  the  question)  the  great  want  of  taste  and 
judgment  often  manifested  in  their  compilation,  and  perhaps 
also  tli«  prevailing  mediocrity  of  the  bulk  of  the  original 
compositions  from  which  most  of  them  were  derived,  would 
bo  enough  to  account.  In  additi-n  to  this,  the  idea  that 
no  hymns  ought  to  be  used  in  an-  services  of  the  Church 
of  England  (except  prose  anthems  after  the  third  Collect), 
without  express  royal  or  ecclesiasticil  authority,  continued 
down  to  that  time  largely  to  prevail  among  churchmen  of 
the  higher  school. 

Two  publications,  which  appeared  almost  simvltaneously 
in  1827, — Bishop  Heber's  Hymns,  with  a  few  added  by 
Dean  Milman,  and  Keble's  Christian  y«ar  (not  a  hymn-book, 
but  one  froni  which  several  admirable  hymns  have  been 
taken,  and  the  well-spring  of  many  streams  of  thought  and 
feeling  by  which  good  hymns  have  since  been  produced), 
— introduced  a  new  epoch,  breaking  down  the  barrier  as 
to  hymnody  which  had  till  then  existed  between  the 
different  theological  schools  of  the  Church  of  England.  In 
this  movement  Bishop  Mant  was  also  one  of  the  first  to 
cooperate.  It  soon  received  a  great  additional  impulse  from 
the  increased  attention  which,  about  the  same  time,  began 
to  be  paid  to  ancient  hymnody,  and  from  the  publication 
in  1833  of  Bunsen's  Gesangbuch.  Among  its  earliest  fruits 
was  the  Lyra  Apostolica,  containing  hymns,  sonnets,  and 
other  devotional  poems,  most  of  them  originally  contributed 
by  some  of  the  leading  authors  of  the  Tracts/or  the  Times  to 
the  "British  Magazine";  the  finest  of  which  is  the  pathetic 
"  Lead,  kindly  Light,  amid  th'  encircling  gloom,"  by  John 
Henry  (now  Cardinal)  Newman, — well  known,  and  uui- 
versally  admired.  From  that  time  hymns  and  hymn- 
writers  rapidly  multiplied  in  the  Church  of  England,  and 
in  Scotland  also,  and  their  number  is  still  on  the  increase. 
Nearly  GOO  authors,  whose  publications  were  later  than 
1827,  are  enumerated  in  Mr  Sedgwick's  catalogue  of  1863, 
and  many  more  have  since  appeared.  Works,  critical  and 
historical,  upon  the  subject  of  hymns,  have  also  multiplied; 
and  collections  for  church  use  have  become  innumerable, — 
several  of  the  various  religious  denominations,  and  many 
of  the  leading  ecclesiastical  and  religious  societies,  having 
issued  hymn-books  of  their  own,  in  addition  to  those  ccm- 
piled  for  particular  dioceses,  churches,  and  chapels,  and  tQ 
books  (like  Hymns  Ancient  and  Modern)  which  have  become 
popular  without  any  sanction  from  authority.  In  these 
more  recent  collections,  an  improved  standard  of  taste  has 
become  generally  apparent.  There  is  a  larger  and  more 
liberal  admission  of  good  hymns  from  all  sources  than  might 
have  been  expected  from  the  jealousy,  so  often  felt  by 
churches,  parties,  and  denominations,  of  everything  which 
does  not  bear  their  own  mint-mark  ;  a  considerable  (perhaps 
too  large)  use  of  translations,  especially  from  the  Latin;  ancj 
an  increased  (though  not  as  yet  suflScient)  scrupulousness 
about  tampering  with  the  text  of  other  men's  works.  Tc 
mention  all  the  authors  of  good  hymns  since  the  commence- 
ment of  this  new  epoch  would  be  impossible  ;  but  probably 
no  names  could  be  chosen  more  fairly  representative  of  iti 
characteristic  merits,  and  perhaps  also  of  some  of  its  defects, 
than  those  of  Josiah  Condcr  and  James  Edmeston  amonp 
English  Nonconformists;  Henry  Francis Lyte  and  Charlotte 
Elliott  among  evangelicals  in  the  Church  of  England  ;  John 
Mason  Neale  and  Bishop  Christopher  Wordsworth  among 
English  churchmen  of  the  higher  school;  and,  in  Scotland, 
Dr  Horatius  Bonar.  Criticism,  in  this  place,  of  the  works  of 
these  and  other  living  or  recent  authors,  or  of  those  of  Heber 
and  Keble,  which  are  on  everybody's  lips,  and  in  every- 
body's hands,  would  be  at  once  premature  and  superfluous. 
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What  Las  been  said  of  British  Lymnody  during  the  last 
fifty  years  is  equally  true  of  American.  The  American 
hymn-writers  belong  to  the  same  schools,  and  have  been 
affected  by  the  same  influences.  Some  of  them  enjoy  a 
just  reputation  on  both  sides  of  the  Atlantic.  Among 
those  best  known  are  Bishop  Doane,  Dr  Muhlenberg,  and 
Mr  Thomas  Hastings ;  and  it  is  difficult  to  praise  too 
highly  such  works  as  the  Christmas  hymn,  "It  came  upon 
the  midnight  clear,"  by  Mr  Edmund  H.  Sears  ;  the  As- 
cension hymn,  "Thou,  who  didst  stoop  below,"  by  Mrs 
S.  E.  Miles  ;  and  two  by  Dr  Ray  Palmer,  "  My  faith  looks 
up  to  Thee,  Thou  Lamb  of  Calvary,"  and  "Jeaus,  Thou  joy 
of  loving  hearts,"  the  latter  of  vihich  is  the  best  among 
several  good  English  versions  of  "Jesu,  duleedo  cordium." 

Among  the  authorities  of  which  use  has  been  made  in  the  fore- 
going account  of  British  Hymnody  are  the  Appendix  on  Scottish 
Psalmody  in  Mr  Laing's  edition  o£  BaiUie's  Letters  and  Journals; 
Mr  Holland's  Psalmists  of  Britain  (18J3)  ;  Mr  Josiah  Miller's  Our 
Bymns,  their  Authors  and  Origin  (186G)  ;  Mr  John  Gadsby's 
Uemoirs  of  the  Principal  ifijmn-irritcrs,  kc.  (3d  ed.,  1861)  ;  the 
"  Annotations  "  of  the  Eev.  Louis  Coutier  Biggs  to  ffymns  Ancient 
and  Modem  (1867);  and  the  lato  Mr  Daniel  Sedgwick's  Compre- 
hensive Index  of  Names  of  original  Authors  of  Hymns,  &c.  (2d  ed. , 
1863).  Mr  Sedgwick's  name  cannot  be  mentioned  without  special 
honour,  as  one  of  the  most  painstaking,  sympathetic,  and  accurate 
of  all  modern  students  of  British  hymns. 

7.    Conclusion. 

The  object  aimed  at  iu  this  article  has  been  to  trace  the 
general  history  of  the  principal  schools  of  ancient  and 
modern  hymnody,  and  especially  the  history  of  its  use  in 


the  Christian  church.  For  this  purpose  it  has  not  been 
thought  necessary  to  give  any  account  of  the  hymns  of 
Racine,  Madame  Guyon,  and  others,  who  ^an  hardly  be 
classed  with  any  school,  nor  of  the  works  of  Caesar  Malan 
and  other  quite  modern  hymn-writers  of  the  Reformed 
churches  in  Switzerland  and  France. 

On  a  general  view  of  the  whole  subject,  hymnody  i> 
seen  to  have  been  a  not  inconsiderable  factor  in  religious 
worship.  It  has  bee^j  sometimes  employed  to  dis- 
seminate and  popularize  particular  views,  but  its  spirit 
and  influence  has  been  Catholic,  on  the  whole.  It  has 
embodied  the  faith,  trust,  and  hope,  and  no  small  part  of 
the  inward  experience,  of  generation  after  generation  of 
men,  in  many  different  countries  and  climates,  of  many 
different  nations,  and  in  many  varieties  of  circumstances 
and  condition  Coloured,  indeed,  by  these  differences, 
and  also  by  the  various  modes  in  which  the  same  truths 
have  been  apprehended  by  different  minds  (and  sometimes 
reflecting  partial  and  imperfect  conceptions  of  them,  and 
errors  with  which  they  have  been  associated  in  particular 
churches,  times,  and  places),  its  testimony  is,  nevertheless, 
generally  the  same.  It  has  upon  it  a  stamp  of  genuineness 
which  cannot  be  mistaken.  It  bears  witness  to  the  force 
of  a  central  attraction  more  powerful  than  all  causes  of 
difference,  which  binds  together  times  ancient  and  modern, 
nations  of  various  race  and  language,  churchmen  and  noncon- 
formists, churches  reformed  and  unreformed;  to  a  true  funda- 
mental unity  among  good  Christians;  and  to  a  substantial 
identity  in  their  moral  and  spiritual  experience.         (s.) 


HYPATIA  fYTrartV  or  "Y-artia),  mathematician,  philo- 
sopher, and  finally  one  of  "the  martyrs  of  paganism,  was 
the  daughter  and  disciple  of  the  mathematician  and  philo- 
sopher Theon,^  and  was  born  in  Alexandria  not  earlier 
than  350  a-D.'  After  a  long  period  ot  study  (partly, 
perhaps,  in  Athens)  she  became  a  distinguished  lecturer 
on  philosophy  in  her  native  town,  and  ultimately  became 
the  recognized  head  of  the  Neo-Platonic  school  there  (c. 
400).  The  fascination  of  her  great  eloquence  (she  is  said 
on  more  than  one  occasion  to  have  proved  an  effective 
advocate  in  the  courts  of  law),  and  the  charm'of  a  rare 
paodesty  and  beauty,  combined  with  her  remarkable  in- 
tellectual gifts  to  attract  to  her  class-room  a  large 
number  of  disciples,  over  some  of  whom  her  influence  was 
very  great.  Among  these  was  Synesius,  w-ho  afterwards 
(c.  410)  became  bishop  of  Ptolemais,  several  of  whose  letters 
addressed  to  her  (  rrj  (^iXocro'^u),  full  of  chivalrous  admira- 
tion and  reverence,  are  still  extant  {Epp.  10,  15,  16,  33, 
80,  124,  153).  In  the  conflicts  between  the  various 
elements  of  Alexandrian  society  which  took  place  shortly 
after  the  accession  of  Cyril  to  the  patriarchate  in  412,  she 
became  closely  identified  as  counsellor  and  friend  with  the 
prefect  Orestes,  and  in  the  same  degree  matie  herself  an 
object  of  fear  and  hatred  to  the  Nitrian  monks  and  the 
fanatical  Christian  mob,  by  whom  she  was  ultimately 
murdered  under  circumstances  of  revolting  barbarity 
(Lent,  415).  Socrates  has  related  how  she  was  torn  from 
her  chariot,  dragged  to  the  CKsareum  (then  a  Christian 
church),  stripped  naked,  cut  to  pieces  with  oyster  shells 
(ocrrpaKois  a^tXoi'),  and  finally  burnt  piecemeal.  Most  pro- 
minent among  the  actual  perpetrators  of  the  crime  was  one 
Peter,  a  reader ;  but  there  seems  little  reason  to  doubt 
Tieodoret's  assertion  .of  Cyril's  real  complicity. 

Hypatia,  according  to  Suidas,  was  the  author  of  com- 

*  For  some  account  of  whom  see  Suidas 7  compare  Fabricius,  Bibl. 
Or.,  ix.  178  sqq.  (180i).     Ho  observed  an  eclipse  in  365. 

'The  date  assigned  by  Wemsdorf  {Diss.  Acad.  IV.  de  Bypalia, 
Wittenberg,  1747).      Hoclie  {Philolagus,  xv.)  gives  370. 


mentaries  on  the  mathematician  Diophantus  and  on  the 
Conies  of  Apollonius  of  Perga,  and  also  of  an  astronomical 
canon.  None  of  these  works  have  come  down  to  our  time ; 
but  their  titles,  combined  with  expressions  in  the  letters 
of  Synesius,  who  consulted  her  about  the  construction 
of  an  astrolabe,  would,  seem  to  indicate  that  she  devoted 
herself  specially  to  astronomy  and  mechanics.  Of  her 
philosophical  opinions  iiothing  is  known,  except  that  they 
shared  the  general  eclectic  features  of  the  Alexandrian  Neo- 
Platonism.  A  Latin  letter  to  Cyril  on  behalf  of  Nestorius, 
which  has  sometimes  been  attributed  to  her,  is  undoubtedly 
spurious.  It  can  be  read  in  Baluzc.  The  story  of  Hypatia 
appears  in  a  considerably  disguised  yet  still  recognizable 
form  in  the  legend  of  St  Catherine  as  recorded  in  the 
Roman  Breviary  (Nov.  25),  and  still  more  fully  in  the 
Marty'rologies  (see  Jameson,  Sacred  and  Legendary  Art, 
p.  467  sqq.). 

The  chief  source  for  the  little  we  know  about  Hypatia  is  the 
account  given  by  Socrates, (if.  E.,  vii.  15).  The  article  in  Suidas, 
which  Gibbon  has  characterized  a5  "  curious  and  original,"  must  be 
received  with  some  caution.  It  is  on  his  authority  that  the  some- 
what doubtful  statement  is  made  that  she  was  the  wife  of  Isidoi-ua 
the  philosopher.  She  is  the  subject  of  an  epigram  by  Palladas  in 
the  Anthology  (ix.  400  ;  ed.  Jacobs).  See  Menage,  Hist.  Mul.  Phil., 
■p.  52  ;  Fabricius,  £ibl.  Gr.,  ix.  187  sqq.  •;  Wemsdorf,  op.  at.  ;  and 
the  exhaustive  monograph  of  Hocho  in  Philologus,TiT.  435  sgg.  (1860). 
An  anonymous  work  entitled  Hypatia,  or  the  history  of  a  most 
beautiful,  most  virtuotis,  most  learned,  and  every  tcay  accomplished 
lady,  who  was  torn  to  pieces  by  the  clergy  of  Alexandria  to  gratify  the 
pride,  emulation,  and  cruelty  of  their  arcJibishop  Cyril,  cmnvionly  hut 
undeservedly  styled  Saint  Cyril,  was  published  in  London  in  1720. 
The  history  of  Hypatia  has  also  been  made  the  basis  of  an  attractive 
historical  romance  by  Charles  Kingsley  (1853). 

HYPERIDES  ("YTrfpd'STjs),  one  of  the  ten  Attic  oi-ators, 
was  son  of  Glaucippus,  of  a  noble  family  of  the  tribe  Mge\a 
and  the  deme  Collytus.  He  was  probably  younger  than 
Lycurgus  (born  about  396  B.C.)  and  older  than  Demosthenes 
(born  about  385  B.C.).  Having  studied  under  Isocrates,  he 
began  life  as  a  writer  of  speeches  for  the  courts,  and  in 
360  B.C.  he  prosecuted  Autocles,  a  general  charged  with 
treason  in  Thrace.     From  the  end  of  the  Sacred  War,  346- 
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324  B.C.,  Ilyperides  supported  Demosthenes  in  the  struggle 
against  Maccdon  ;  but  in  the  affair  of  Harpalus  ho  was  one 
of  the  ten  public  prosecutors  of  Demosthenes,  and  on  the 
exile  of  hb  former  leader  he  became  the  head  of  the  patriotic 
party  (see  Demosthenes).  He  was  the  chief  promoter 
of  the  Lamian  War  against  Antipater  and  Craterus.  After 
the  decisive  defeat  of  Crannon,  322  B.C.,  Hyperides  with 
the  other  orators  demanded  by  Antipater  was  condemned 
to  death  by  the  subdued  Athenians,  but  fled  to  ./Egina  and 
theuce  into  sanctuary  in  the  temple  of  Dcmeter  at 
Hermione.  Antipater's  emissaries  dragged  him  forth  to  bo 
put  to  death  at  Athens.  Hypcrides  was  an  ardent  pursuer 
of  "  the  beautiful,"  which  in  his  time  gtnerally  meant 
pleasure  and  luxury.  His  temper  was  easy-going  and 
humorous  ;  and  hence,  though  in  his  development  of  the 
periodic  sentence  he  followed  Isocratcs,  the  essential  ten- 
dencies of  his  style  are  those  of  Lyaios,  whom  he  surpassed, 
however,  ia  the  richness  of  his  vocabulary  and  in  the 
variety  of  his  powers.  Hia  diction  was  plain  and  forcible, 
though  he  occasionally  indulged  in  long  compound  words 
probably  borrowed  from  the  Middle  Comedy,  with  which, 
and  with  the  everyd.iy  life  of  his  time,  ho  was  in  full 
sympathy.  His  composition  was  simple.  He  was  specially 
distinguished, for  subtlety  of  expression,  grace,  and  wit,  as 
well  OS  for  tact  in  approaching  his  case  and  handling  his 
subject  matter.  Professor  Jebb  sums  up  the  criticism  of 
Longinus  in  the  phrase — "  Hyperides  was  the  Sheridan  of 
Athens."  Of  his  lost  speeches  wa  should  perhaps  regret 
most  the  AtjXioxo?,  on  the  presidency  of  the  Delian  temple 
claimed  by  Athens  and  Delos,  which  was  adjudged  by  the 
Amphictyons  to  Athens. 

The  citant  works  of  Hyperides  are — 1,  Fragitcnt  of  the 
dvoKofta  iiwip  AvKifppovoi,  Pro  Lycophrow^  delivered  before  349 
B.d.,  iocidentally  interesting  as  throwing  light  on  the  order  of 
marriage  processions  and  other  details  of  Athenian  life,  and  on  the 
Athenian  government  of  Lemnos  ;  2,  'Ti-ifp 'Eujo'/mrou  «iVoyyfX(ar 
airoKoyia  irphs  TloKvtvKTov,  Pro  Evjunippo^  about  330  D.c,  nearly 
perfect  (a  locus  elassicus  on  <i(raY7cAfai)  ;  3,  fragments  of  the 
Kar^  ATj/jioad(vovs,  In  Demoslhcntm,  see  above  ;  4,  a  considerable 
portion  of  the  s6yos  iririfiot,  0rcUi4)  Furubris,  over  Lcosthencs 
and  his  comrades  who  fell  in  the  Lamian  war,  322  B.C.,  after 
Antiphilus's  victory  over  Leonnatas  at  Melitea.  This  is  an  elevated 
|)aneg3rric  in  the  stylo  of  Isocrates,  but  in  invention  and  sentiment  the 
best  specimen  we  have  of  epideictic  oratory.  Of  the  epilogue  a  portion 
■s  preserved  by  Stobsus  only.  The  MSS.  are  papyri — those  of  the 
first  two  speeches  found  by  Joseph  Arden,  January  1817,  that  of 
the  third  speech  by  A.  C.  Harris,  1847,  of  the  last  by  the  Rev.  H. 
6tobart,  1856,  all  at  Thebes  in  EJ^jpt  .  They  are  among  the  oldest 
extant  MSS.,  dating  within  the  hmits  300  B.C.  and  300  a.d. 
■  Frincipat  Ediiionx. — AU  Iho  rernllTM,  F.  B1  ws,  Lclpaic,  1869  :  Aoy.  •irira4^.  and 
v»J»  'Ewf...,  J.  C.  Cobct,  Lcydcn.  1877;  Kari  4w  ("I'h  /ariimilt  o(  MS). 
A.  C.  HuTlt.  LoDdoo,  1877;  Kara  Aw^.,  Prof«M«r  ChurchlU  Bablni^ton,  London, 
1850  ;  Oralioni  for  Life,  and /or  £»jgn.  (whh  faeiimile  of  US.),  Id,  C»njbr1dpe. 
1913;  Thl  Fuiural  Oration,  IJ,  (».,  1&5S.  Sc«  tita  Oralorel  Allici,  J.  O.  B«llcr 
and  n.  Saappe,  1850. '  Translations. — German,  W.  i  Teoffcl,  Stuttgart,  180i-«9  ; 
French.  Biuren.,  1860,  Or.  Fun.,  18S8,  H.  CalBani,  Valcnclennca. 

S«8  Egcer  In  Uim.  de  VAcad.dts  Initript.  et  BttUi  Uttrv,  1870;  W.  Tiobrt 
In  S<—  Ja/irb.  /.  tiati.  Philol.,  187«;  Herm.  Hasor  In  Cuniua'l  Oram.  Slud., 
1870  :  /»iirn.  o/  P/iHolo^f,  Cambrldce,  I873-7a  ;  Uibly  In  ftut  JaJiri,/.  class. 
PMIol.  u.  Pdilajo}..  1872  ;  ProfCMor  R.  C  Jebb,  Tht  Allii:  Orators  (toL  II..  ch. 
xxUtt  pp.  381-92).  L-indon.  M76;  G.  BocbnecXci  Dtmosthrnes,  L^kurgas,  11^. 
ftridis.  iind  ihr  Zettalirr,  Berlin,  1874.  There  Is  a  Raulan  jtudj  by  A.  K. 
Schwarx,  on  tho  speech  for  Eiuenlpptia,  pvbliatied  at  Moscow,  187S. 

HYPERTROPHY  (from  vir<p,  over,  and  rpotf,^,  nourish- 
ment), a  term  in  medicine  employed  to  designate  an 
abnormal  increase  in  bulk  of  one  or  more  of  the  organs  or 
component  tissues  of  the  body.  .  In  its  strict  sense  this 
terra  can  only  be  applied  where  the  increase  affects  tho 
natural  textures  of  a  part,  and  is  not  applicable  where  the 
enlargement  is  due  to  the  presence  of  some  extraneous 
morbid  formation.  Hypertrophy  of  a  part  may  manifest 
itself  either  by  simply  an  increase  in  the  size  of  its 
constituents,  or  by  this  combined  with  an  increase  in  their 
Bumber  (hyperplasia^  In  many  instances  both  are  as- 
lociated 

The  conditions  giving  rise  to  hypertrophy  are  the  reverse 
of  those  already  described  as'  producing  Atrophy  {q.v.). 
They  are  concisely  stated  by  Sir  James  Pag't  as  l»eui? 


I  chiclly  or  only  tlircc,  namely  :—(l)  the  increassil  ctcrci-p 
I  of  a  pnrt  in  its  healthy  functions  ;  (2)  an  incrisitcd  accu- 
mulation iu  the  blood  of  llio  particular  materials  v  liich  d 
part  appropriates  to  its  nutrition  or  in  secretion  ;  and  (3) 
an  increased  afflux  of  healthy  blood. 

Illustrations  are  furnished  of  the  first  of  these  conditions 
by  tho  high  development  of  muscular  tissue  under  habitual 
active  exercise  ;  of  the  second  in  the  case  of  obesity,  which 
is  an  hypertrophy  of  the  fatty  tissues,  the  elements  of 
which  are  furnished  by  tho  blood  ;  and  of  the  third  in  tho 
occasional  overgrowth  of  hair  in  tho  neighbourhoad  of 
parts  which  are  the  seat  of  infiammation.  Obviously  there-  * 
fore,  in  many  instances,  hypertrophy  cannot  be  regarded 
I  as  a  deviation  from  health,  but  rather  on  the  contrary  as 
indicative  of  a  high  degree  of  nutrition  and  physical  power. 
Even  in  those  cases  whero  it  is  found  associated  with  dis- 
ease, it  is  often  produced  as  a  salutary  effort  of  nature  lu 
compensate  for  obstructions  or  other  difficulties  which  have 
arisen  in  the  system,  and  thus  to  ward  off  evil  conscquencrs. 
No  better  example  of  this  can  be  seen  than  in  the  case  of 
certain  forms  of  heart  disease,  where  from  defect  at  some 
of  the  natural  orifices  of  that  organ  tho  onward  flow  of 
the  blood  is  interfered  with,  and  would  soon  give  rise  to 
serious  embarrassment  to  the  circulation,  were  it  not  that 
behind  the  seat  of  obstruction  the  heart  gradually  becomes 
hypertrophied,  and  thus  acquires  greater  propelling  power 
to  overcome  the  resistance  in  front.  Again,  it  has  been 
noticed,  in  the  case  of  certain  double  organs  such  as  tho 
kidneys,  that  when  one  has  been  destroyed  by  disease  tho 
other  has  become  hypertrophied  to  such  a  degree  as  enables 
it  to  discharge  the  functions  of  both. 

Hypertrophy  may,  however,  in  certain  circumstancea 
constitute  a  disease,  as  in  Goitke' and  Elephantiasis 
(q.v.),  and  also  in  the  case  of  certain  tumours  and  growths 
(such  as  cutaneous  excrescences,  fatty  tumours,  mucous 
polypi,  ic),  which  are  simply  e'-largemcnts  of  normal 
textures.  Hypertrophy  docs  not  in  all  cases  involve  an 
increase  in  bulk;  for,  just  as  in  atrophy  there  may  be  no 
diminution  in  the  size  of  tho  affected  organ,  so  in  hyper- 
trophy there  may  bo  no  increase.  This  is  apt  to  be  the 
case  whero  certain  only  of  tho  elements  of  an  organ 
undergo  increase,  while  the  others  remain  unaffected  or 
are  actually  atrophied  by  the  .pressure  of  the  hypertro- 
phied tissue,  as  is  seen  in  the  disease  known  as  cirrhosis 
of  the  liver. 

A  spurious  sort  of  hypertrophy  is  observed  in  the  rare 
disease  to  which  JI.  Duchenne  has  applied  tho  name  of 
jiseudo-hypertrophic  parali/sts.  This  ailment,  which  ap- 
pears to  be  confined  to  children,  consists  essentially  of 
a  progressive  loss  of  power  accompanied  with  a  remarkable 
enlargement  of  certain  muscles  or  groups  of  muscles,  moro 
rarely  of  tho  whole  muscular  system.  This  increase  of 
bulk  is,  however,  not  a  true  hypertrophy,  but  rather  an 
excessive  development  of  connective  tissue  in  the  substance 
of  tho  muscles,  the  proper  texture  of  which  tends  in  con- 
sequence to  undergo  atrophy  or  degeneration.  The  appear- 
ance presented  by  a  child  suffering  from  this  disease  is 
striking.  The  attitude  and  gait  are  remarkably  altered, 
the  child  standing  with  shoulders  thrown  back,  small  of 
tho  back  deeply  curved  inwards,  and  legs  wide  apart,  while 
w.ilking  is  accompanied  with  a  peculiar  swinging  or  rock- 
ing movement.  The  calves  of  the  legs,  the  buttocks,  the 
muscles  of  tho  back,  and  occasionally  other  muscles,  are 
seen  to  bo  unduly  enlarged,  and  contrast  strangely  with 
the  general  feebleness.  The  progress  of  the  disease  is 
marked  by  increasing  failure  oi  locomotory  power,  and 
ultimately  by  complete  paralysis  of  the  limbs.  Tho  malady 
is  little  amenable  to  treatment,  and,  although  often  pro- 
longed for  years,  generally  proves  fatal  before  the  perioc^ 
of  maturity. 
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HYPOCHOXDKIASIS  (synonyms— tha  spleen,  tbe 
vapours).  As  the  name  implies  (from  to  iiroxufSpiov,  tu 
vjroYoi'Spia,  the  soft  part  of  the  body  immedintely  under 
the  xoi-Spos  or  cartilage  of  the  breast-bone),  hypochondriasis 
;and  its  symptoms  wore  referred  by  the  ancients,  and  indeed 
by  physicians  down  to  the  time  of  CuUen,  to  diseases  or 
derangements  of  one  or  more  of  the  abdominal  viscera. 
Cullen  classified  it  amongst  nervous  diseases,  and  Falret 
more  fully  described  it  as  a  morbid  condition  of  the  nervous 
system  characterized  by  depression  of  feeling  and  false 
beliefs  as  to-an-impaired  state  of  the  health.  The  subjects 
of  hypochondriasis  are  for  the  most  part  members  of  fami- 
lies in  which  hereditary  predisposition  to  degradation  of 
the  nervous  system  is  strong,  or  those  who  have  suffered 
from  morbid  influences  affecting  this  system  during  the 
earlier  years  of  life.  It  may  be  dependent  on  depressing 
disease  affecting  the  general  system,  but  under  such  cir- 
cumstances it  is  generally  so  complicated  with  the  symp- 
toms of  hysteria  as  to  render  differentiation  difficult  (see 
Hysteria).  Hypochondriasis  is  often  handed  down  from 
one  generation  to  another  in  its  individual  form,  but  it  is 
also  not  unfrequently  to  be  met  with  in  au  individual  as 
the  sole  manifestation  in  him  of  a  family  tendency  to 
insanity.  In  its  most  common  form  it  is  manifested  by 
simple  false  belief  as  to  the  state  of  tho  health,  the  intel- 
lect being  otherwise  unaffected.  We  may  instance  the 
"vapourish"  woman  or  the  "splenetic"  as  terms  society 
has  applied  to  its  milder  manifestations.  Such  persons  are 
constantly  asserting  a  weak  state  of  health  although  no 
palpable  cause  can  be  discovered.  In  its  more  definite 
phases  pain  or  uneasy  sensations  are  referred  by  the  patient 
to  some  particular  region,  generally  the  abdomen,  the  heart, 
or  the  head.  That  these  are  subjective  is  apparent  from  the 
fact  that  the  general  health  is  good:  all  the  functions  of 
the  various  systems  are  duly  performed;  ^h6  patient  eats 
and  sleeps  well ;  and,  when  any  circumstance  temporarily 
overrides  the  false  belief,  he  is  happy  and  comfortable.  No 
appeal  to  the  reason  is  of  any  avail,  and  the  hypochondriac 
idea  so  dominates  his  existence  as  to  render  him  unable  to 
perform 'the  ordinary  duties  of  life.  In  its  most  aggravated 
form  hypochondriasis  amounts  to  actual-insanity,  delusions 
arising  as  to  the  existence  of  living  creatures  in  the  in- 
testines or  brain,  or  to  the  effect  that  the  body  is  materially 
changed,  e.g.,  into  glass,  wood,  ic.  (see  lNS.4NiTy).  The 
symptoms  of  this  condition  may  be  remittent;  they  may 
even  disappear  for  years,  and  only  return  on  the  advent  of 
some  exciting  cause.  Suicide  is  occasionally  committed  in 
order  to  escape  from  the  constant  misery.  As  there  is 
nothing  to  treat,  medication  is  of  no  avail,  and  recovery 
can  only  be  looked  for  by  placing  the  patient  under  such 
morally  hygienic  conditions  as  may  help  to  take  Lis  mind 
off  himself.  More  generally  he  lives  through  the  attack 
rather  than  is  cured  of  it. 

See  Cullen,  Clinical  Lectures,  ^p.  39-57  (London,  1777);  Georget, 
De  la  Phys.  du  Sijst.  Ncrv.  (Paris,  1819)  ;  Reynolds,  System  of 
Ifedicine,  vol.  ii.  p.  293  (London,  1868);  Griesinger,  Mental  Patho- 
logy and  Therapeutics  (1867) ;  Niemoyer,  Practicdl  Medicine  (1871). 

HYPOTHEC  (Eypotheca),  in  Roman  law,  is  the  most 
advanced  form  of  the  contract  of  pledge.  A  specific  thing 
may  be  given  absolutely  to  a  creditor  on  the  understanding 
that  it  is  to  be  given  back  when  the  creditor's  debt  is  paid  ; 
or  the  property  in  the  thing  may  bo  assigned  to  tho  creditor 
while  the  dobtor  is  allowed  to  remain  in  possession,  the 
creditor  as  owner  being  able  to  take  possession  if  his  debt 
is  not  discharged.  Here  we  have  the  kind  of  security 
known  as  pledge  and  mortgage  respectively.  In  the 
hypoiheca,  the  property  does  not  pass  to  the  creditor,  nor 
does  ho  get  possession,  but  ho  acquires  a  preferential- right 
to  have  his  debt  paid  out  of  the  hypothecated  property  ; 
■f  hit  is,  he  can  sell  it  and  pny  him?elf  out  of  the  proceeds. 


or  in  default  of  a  purchaser  he  can  become  the  owner 
himself.  The  name  and  the  principle  have  passed  into  the 
law  of  Scotland,  which  distinguishes  between  conventional 
hypothecs,  as  holloviyy  and  lespomUntla,  and  tacit  hypo- 
thecs established  by  law.  Of  the  latter  the  most  im- 
portant is  the  landlord's  hypothec  for  rent  (corresponding 
to  distress  in  the  law  of  England),  which  extends  over 
the  produce  of  the  land  and  the  cattle  and  sheep  fed 
on  it,  and"  over  stock  and  horses  used  in  husbandry. 
The  law  of  agricultural  hypothec  has  long  caused  much 
discontent  in  Scotland ;  its  operation  was  restricted  by 
30  &  31  Vict.  c.  42,  and  finally  by  43  Vict  c.  12  it  has 
been  enacted  that  the  "landlord's  right  of  hypothec  for 
the  rent  of  land,  including  the  rent  of  any  buildings  thereon, 
exceeding  two  acres  in  extent,  let  for  agriculture  or  pasture, 
shall  cease  and  determine."  As  a  set  off  the  landlord  i3 
to  have  the  same  rights  and  remedies  against  a  tenant 
when  six  months'  rent  or  twelve  months'  rent  is  due  and 
unpaid  as  he  had  formerly  against  a  tenant  when  twelve 
months'  rent  or  two  years'  rent  respectively  was  due  and 
unpaid. 

HYRAX,  a  genus  of  diminutive  plantigrade  mammals, 
the  position  of  which  in  the  mammalian  series  has,  owing 
to  their  apparent  affinity  with  several  widely  different 
groups,  given  rise  to  considerable  controversy.  Approach- 
ing the  hare  in  their  external  appearance  and  habits,  the 
rhinoceros  in  their  molar  teeth  and  much  of  their  skeleton, 
the  hippopotamus  in  the  form  of  their  lower  incisors,  and 
the  sloth  in  the  great  number  of  their  dorsal  vertebrae, 
they  were  at  first  classed  with  the  rodents,  and  afterwards, 
by  Cuvier,  with  the  pachyderms,  where  they  remained  until, 
on  the  breaking  up  of  that  most  heterogeneous  of  groups, 


Cape  Hyrai. 
Professor  Huxley  established  the  oraer  IIyracoi8,ta  for 
their  reception.  They  are  small,  rabbit-like  creatures,  the 
largest  not  exceeding  18  inches  in  length,  covered  with  a 
thick  soft  fur  with  numerous  bristles  interspersed.  Their 
cars  and  legs  are  short ;  the  tail  is  represented  only  by 
a  small  tubercle  ;  and  their  toes,  of  which  they  have  four 
on  each  foot  in  front  and  three  behind,  are,  with  the  excep- 
tion of  the  inner  one  on  each  hind  foot,  provided  with  flat 
hoof-like  nails.  They  have  twenty-one  pairs  of  ribs — a 
larger  number  than  is  possessed  by  any  other  mammals 
except  tho  sloths,  which  have  twenty-three  pairs.  They  are 
gregarious  animals,  dwelling  in  colonies  in  the  crevices  of 
rocks  and  in  the  caverns  which  abound  in  the  hilly  regions 
they  frequent,  and  feeding  on  grass  and  other  herbage,  on 
roots,  fruits,  and  the  tender  shoots  of  plants.  There  are, 
according  to  Dr  Gray,  thirteen  species  of  Hyrax,  many  of 
which  are,  however,  regarded  by  other  authorities  as  merely 
varieties.  They  are  all  confined  to  tho  African  continent 
with  the  exception  of  the  Syrian  hyrax  or  daman  {Ilyrax 
tyriacui),  whose  range  extends  from  Abyssinia  into  Arabia, 
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Syria,  and  Palestine.  This  spocies  is  generally  regarded 
na  the  "  shaplian,"  rendered  "  conies''  in  the  English  Bible, 
which  "are  but  a  fceblo  folk,  yet  make  their  houses  in 
the  rocks  "  (Prov.  xxi.  2G).  They  measure  about  a  foot  in 
length  and  11  inches  in  height,  and  are  of  a  greyish-brown 
colour  above,  fulvous  on  the  flanks,  and  white  beneath. 
They  are  active  little  creatures,  darting  in  and  out  of  their 
rocky  shelter?  with  remarkable  agility.  Bruce,  who  ob- 
served their  habits  in  Abyssinia,  states  that  largo  numbers 
of  them  were  frequently  to  be  seen  sitting  on  great  stones 
at  the  mouths  of  caves,  basking  in  the  sunshine,  or  enjoying 
the  coolness  of  the  summer  evening.  Of  timid  and  gentle 
•disposition,  they  can  be  readily  tamed,  although  when 
roughly  handled  at  first  they  are  said  to  bite  severely.  The 
Cape  hyrax  (//^^raj:  <;a;)ir»sis)  or  "  badger  "  (dasso  ;  Dutch, 
Das  ;  German,  Dachs)  is  the  largest  known  species,  measur- 
ing about  18  inches  in  length.  It  frequents  situations 
similar  to  those  occupied  by  the  Syrian  form,  and  is  exceed- 
ingly shy,  peeping  out  of  its  rocky  hiding  places  with  a 
circumspection  which  is  by  no  means  uncalled  for,  as  it 
forms  a  favourite  food  of  lions,  hyaenas,  and  the  larger  birds 
of  prey.  The  latter,  it  is  said,  may  often  be  seen  perched, 
for  hours,  like  statues  on  the  rocks,  watching  their  oppor- 
tunity to  dart  upon  the  luckless  "  badger."  To  guard 
against  such  surprises,  they  are  said,  when  feeding,  to 
place  one  of  their  number,  usually  an  old  male,  as  a 
sentinel,  whose  shrill  prolonged  cry  gives  timely  notice 
cf  approaching  danger.  Like  the  "conies,"  they  are 
readily  tamed,  and  seem  capable  of  considerable  attach- 
ment, although  their  natural  timidity  and  suspicion 
cause  them  to  hide  themselves  on  the  appearance  of  a 
stranger.  There  are  two  species  of  hyrax,  one  in  the 
south  and  the  other  in  the  west  of  Africa,  which  are  said 
to  be  arboreal  in  their  habits,  making  their  abode  in  the 
holes  of  trees.  Dr  Gray  has  placed  these  in  a  separate 
genus — Dendrohyrax.  The  island  of  Fernando  Po  possesses 
a  specieo  peculiar  to  itself,  while  the  genus  is  entirely 
wanting  in  Madagascar.  No  fossil  remains  of  the  byrax 
have  yet  been  found. 

HYRCANIA,  a  province  of  Asia,  south  of  the  Caspian 
Sea,  and  bounded  on  the  E.  by  the  river  Oxus.  It  was, 
however,  a  wide  and  indefinite  tract,  the  extent  of  which 
is  variously  conceived.  Its  chief  city  is  called  Tape  by 
Strabo,  Zadracarta  by  Arrian.  The  latter  is  evidently  the 
same  aa  Carta,  mentioned  by  Strabo  as  an  important  city. 
Some  parts  of  the  country  were  fertile,  but  the  general  idea 
prevalent  among  the  classical  writers  is  that  it  was  a  rude 
region  of  forests  full  of  dangerous  wild  animals.  Little  is 
known  of  the  history  of  the  country,  as  it  seldom  came  into 
connexion  with-the  better  known  races.  Xenophon  says  it 
was  subdued  by  the  Assyrians ;  Curtius  says  that  6000 
Hyrcanians  were  in  the  army  of  the  last  Persian  king 
Darius.  Two  towns  named  Hyrcania  are  mentioned,  one 
in  the  country  of  Hyrcania,  the  other  in  Lydia.  The  latter 
is  said  to  have  derived  its  name  from  a  colony  of  Hyr- 
canians, transported  thither  by  the  Persians. 
_  HYRCANUS  ('YpKovo!),  a  Greek  surname,  of  unknown 
origin,  borne  by  several  Jews  of  the  Maccabaean  period. 

John  Hyrcanus  L,  high.priest  of  the  Jews  from  135  to 
105  B.C.,  was  the  youngest  son  of  Simon  Slaccabasus.  In 
137  ac.  he,  along  with  his  brother  Judas,  commanded 
the  force  which  repelled  the  invasion- of  Judaea  led  by 
Cendebeus  the  general  of  Antiochui  VII.  (Sidetes).  On  the 
assassination  of  his  father  and  two  elder  brothers  by 
Ptolemy,  governor  of  Jericho,  his  brother-in-law,  in  Feb- 
ruary 135,  he  succeeded  to  the  high  priesthood  and  the 
supreme  authority  in  Judasa.  While  still  engaged  in  the 
struggle  with  Ptolemy,  he  was  attacked  by  Antiochus  with 
a  large  army  (134),  and  compelled  to  ihut  himself  up  in 
Jerusalem  ;  after  a  uerere  siaga  peace  was  et  last  secured 


on  condition  of  a  Jcwibh  disarro.imcnt,  and  llrt  pay- 
ment of  an  indemnity  and  an  annua'  tribute,  for  wliitl 
hostages  were -taken.  In  120  he  accompanied  Antiochut 
as  a  vassal  prince  on  his  ill-fated  Parthian  expedition  ;  re- 
turning, however,  to  Judsca  before  winter,  ho  escaped  the 
final  disaster.  By  the  judicious  mission  of  an  embassy  to 
Rome  ho  now  obtained  confirmation  of  the  alliance  wliich 
his  father  had  previously  made  with  the  growing  western 
power;  at  the  same  time  he  availed  himself  of  the  weak- 
ened state  of  the  Syrian  monarchy  under  Demetrius  II.  to 
overrun  Samaria,  and  olso  to  invade  Idumae?,  which  he 
completely  subdued,  compelling  its  inhabitants  to  rccuivt 
circumcision  and  accept  the  Jewish  faith.  After  a  long 
period  of  rest  he  directed  his  arms  ogainst  the  town  of 
Samaria,  which,  in  spite  of  the  intervention  of  Antiochus. 
his  sons  Antigonus  and  Aristobulus  ultimately  took,  and 
by  his  orders  razed  to  the  ground  (c.  109  B.C.).  He  died 
in  105,  and  was  succeeded  by  Aristobulus,  the  eldest  of  his 
five  sons.  The  external  policy  of  Hyrcanus  was  marked 
by  considerable  energy  and  tact,  and,  aided  as  it  was  by 
favouring  circumstances,  was  so  successful  as  to  leave  the 
Jewish  nation  in  a  position  of  independence  and  of  influ- 
ence such  as  it  had  not  known  since  the  days  of  Solomon. 
During  its  later  years  his  reign  was  much  disturbed,  how- 
ever, by  the  contentions  for  ascendency  which  arose  be- 
tween the  Pharisees  and  Sadducees,  the  two  rival  sects  or 
parties  which  then  for  the  first  time  (under  those  names 
at  least)  came  into  prominence  Joscphus  has  related  'tSo 
curious  circumstances  under  which  he  ultimately  transferred 
his  personal  support  from  the  former  to  the  latter. 

John  Hvrcanus  II.,  high  priest  from  78  to  -lO  B.C.,  wjs 
the  eldest  son  of  Alexander  Jannajus  by  his  wife  Aleianara, 
and  was  thus  a  grandson  of  the  preceding.  ^Yllen  his  father 
died  in  78,  he  was  by  his  mother  forthwith  appointed  high 
priest,  and  on  her  death  in  C9  he  claimed  the  succession  to 
the  supreme  civil  authority  also  ;  but,  after  a  brief  and 
troubled  reign  of  three  months,  ho  was  compelled  to  abdi- 
cate both  kingly  and  priestly  dignities  in  favour  of  his 
more  energetic  and  ambitious  younger  brother  Aristobulus 
II.  In  63  it  suited  the  policy  of  I'ompey  lliat  he  should 
be  restored  to  the  high  priesthood,  with  sumo  semblance  of 
supreme  command,  but  of  much  of  tuis  semblance  even  ho 
was  soon  again  deprived  by  the  arrangement  of  the  pro- 
consul Gabinius,  according  to  which  Palestine  was  in  57  B.a 
divided  into  five  separate  circles  (o-iVoSoi,  awihpia).  For 
services  rendered  to  Caesar  after  the  battle  of  Pharaalia,  he 
was  again  rewarded  with  the  sovereignty  (jr,-)ocrTa(7i'o  rov 
lOvovi,  Jos.,  Ant.,  XX.  10)  in  47  B.C.,  Antijiater  of  Idumasa, 
however,  being  at  the  samt  time  made  procurator  of 
Judaea.  In  41  B.C.  he  was  practically  superseded  by 
Antony's  appointment  of  Herod  and  Phasael  to  be  tetrarchs 
of  Juda-a  ;  and  in  the  following  year  he  was  taken  prisoner 
by  the  Parthians,  deprived  of  his  ears  that  he  might  bo 
permanently  disqualified  for  priestly  oflice,  end  carried  to 
Babylon.  He  was  permitted  in  33  b.c  to  return  to  Jeru- 
salem, where  on  a  charge  of  treasouable  correspondence  with 
Malchus,  king  of  Arabia,  he  was  put  to  death  in  30  B.C. 

See  Jo5cpliQ8  (Jnt.,  xiii.  8-10;  liv.  5-13,  Bell.  Jud.,  i.  2;  i. 
8-13),  upon  whose  narratire  all  the  modem  aocounts,  as,  t.g.,  those 
by  Ewaia,  GriU,  and  Hitzig  in  t>icir  Hiticries,  are  bnseJ; 

HYSSOP  (ffyssoput  oficinalis),  a  garden  herb  belonging 
to  the  natural  order  Labiatce,  cultivated  for  use  in  domestic 
medicine.  It  b  a  small  perennial  plant  about  2  feet 
high,  with  slender,  quadrangular,  woody  stems  ;  narrowly 
elliptical,  pointed,  entire,  dotted  leaves,  about  1  inch  long 
and  5  inch  wide,  growing  in  pairs  on  the  stem ;  and  long 
terminal,  erect,  half-v'erticillate,  leafy  spikes  of  small  violet- 
blue  flowers,  which  are  in  blossom  from  June  to  September. 
Two  varieties  of  the  plant  occur  in  gardens,  one  having 
Tariesated   leaves  and   the   other  reddish   flowers.     The 
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leaves  have  a  warm,  aromatic,  bitter  taste,  and  are  beli  "  I 
to  owe  their  properties  to  a  volatile  oil  which  is  present  in 
the  proportion  of  ^  to  |  per  cent.  Hyssop  is  a  native-  of 
the  south  of  Europe,  its  range  extending  eastward  to 
Siberia ;  it  was  introduced  into  England  by  Gerard  in 
the  year  1596.  A  strong  tea  made  of  the  leaves,  and 
sweetened  with  honey,  was  formerly  used  in  pulmonary 
and  catarrhal  aflfections,  and  externally  as  an  application 
to  bruises  and  indolent  swellings. 

The  Hedge  Hyssop  {Gratiola  officinalis)  belongs  to  the 
natural  order  Scropkulariacece,  and  is  a  native  of  marshy 
lands  in  the  south  of  Europe,  whence  it  was  introduced 
into  Britain  nearly  300  years  ago.  Like  Hi/ssopus  offici- 
nalis, it  has  smooth  opposite  entire  leaves,  but  the  stems 
are  cylindrical,  the  leaves  twice  the  size,  and  the  flowers 
solitary  in  the  axils  of  the  leaves  and  having  a  yellowish- 
red  veined  tube  and  bluish-white  limb,  while  the  cap- 
sules are  oval  and  many-seeded.  The  herb  has  a  bitter, 
nauseous  taste,  but  is  almost  odourless.  In  small  quan- 
tities it  acts  as  a  purgative,  diuretic,  and  emetic  when 
taken  internally.  It  was  formerly  official  in  the  Edin- 
burgh Pharmacopceia,  being  esteemed  as  a  remedy  for 
dropsical  and  scrofulous  affections.  It  has  also  been  given 
in  the  form  of  wine  for  hypochondriasis.  It  is  said  to 
have  formed  the  basis  of  a  celebrated  nostrum  for  gout, 
called  Eau  medicinale,  and  in  former  times  was  called 
Gratia  Dei,  on  account  of  its  medicinal  properties.  When 
growing  in  abundance,  as  it  does  in  some  damp  pastures  in 
Switzerland,  it  becomes  dangerous  to  cattle.  G.  peruviana 
is  known  to  possess  similar  properties. 

Tho  hyssop  {'ezob)  of  Scripture  (Ex.  lii.  22  ;  Lev.  xiv.  4,  6  ; 
Numb.  xix.  6,  18  ;  1  Kings  v.  13  (iv.  33);  Pa.  li.  9  (7) ;  John  xix. 
29),  a  wali-growing  plant  adapted  for  sprinkling  purposes,  has  long 
been  tho  subject  of  learned  disputation,  tho  only  point  on  which 
all  have  agreed  being  that  it  is  not  to  be  identified  with  the  ffys- 
lopui  officinalis,  which  is  not  a  native  of  Palestine.  No  less  than 
eighteen  plants  have  been  supposed  by  various  authora  to  answer 
the  conditions,  and  Celsius  has  devoted  more  than  forty  pages  to 
the  discussion  of  their  several  claims.  By  Tristram  {Oxford  Bible 
Jot  Teachers,  1880)  and  others  the  caper  plant  (Capparis  spinosa) 
ia  supposed  to  be  meant ;  but,  apart  from  other  difficulties,  this 
identificatioQ  is  open  to  the  objection  that  the  caper  seems  to  be, 
»t  least  in  one  passage  (Eccl.  xii.  5),  otherwise  designated  ('abiy- 
ydnah).  Thenius  (on  1  Kings  v.  13)  suggests  Orthotrichum,  saxaliU. 
The  most  probable  opinion  would  seem  to  be  that  found  in  Maimo- 
nides  and  many  later  writers,  according  to  which  the  Hebrew  'czob 
is  to  be  identified  with  the  Arabic  sa  alar,  now  understood  to  be 
Satunja  T/iym>i^,  a  plant  of  very  frequent  occurrence  in  Syria  and 
Palestine,  with  which  Thymus  Serpyllum,  or  Wild  Thyme,  and 
Saiureja  Thymbra  are  closely  allied.  Its  smell,  taste,  and  medi- 
cinal properties  are  similar  to  those  of  H.  officinalis.  In  Morocco 
the  sa  atar  of  the  Arabs  is  Origanum  compaclum,  Benth.  ;  and  it 
appears  probable,  as  suggested  by  Mr  W.  Carruthers,  that  several 
plants  of^the  genera  Thymus,  Origanum,  and  others  nearly  allied 
in  form  and  kabit,  and  found  in  similar  localities,  wore  used  under 
the  name  of  hyssop. 

See  Gerard,  Herball,  p.  578-582;  Stills  and  Maisch,  National  Dis- 
pensalory,  p.  7512;  Carruthers,  in  BibU  Educator,  vol.  iv.  p.  226-27 ; 
Thomson,  The  Land  and  the  Book,  p.  112;  J.  Smith,  Bible  Plants, 
p.  214  ;  Fiirrer,  art.  "  Ysop,"  in  Schenkel's  Bibcl- Lexicon,  vol.  v. 

HYSTERIA,  a  term  applied  to  a  disordered  condition  of 
the  nervous  system,  the  anatomical  seat  and  nature  of  which 
ore  unknown  to  medical  science,  but  of  which  the  symptoms 
consist  in  well-marked  and  very  varied  disturbances  of  nerve 
function.  By  the  ancients  and  by  modern  physicians  down 
to  the  time  of  Sydenham  its  symptoms  were  supposed  to  be 
due  to  disturbances  of  the  uterns  (io-r/po,  whence  the  name), 
but  it  is  now  universally  recognized  that  they  are  dependent 
on  a  variety  of  causes  with  which  that  organ  has  no  neces 
»ary  connexion.  The  causes  of  hysteria  may  be  divided 
into  the  predisposing,  such  as  hereditary  predisposition  to 
nervous  degeneration,  sex,  age,  occupation,  and  national 
idiosyncra-cy ;  and  the  immediate,  such  as  mental  and 
physical  exhaustion,  fright,  and  other  emotional  influences, 
pregnancy,  the  puerperal  condition,  diseases  of  the  uterus 


and  its  appendages,  and  the  depressing  influence  of  injur; 
or  general  disease.  Each  and  all  of  these  causes  may  act 
and  react  in  any  given  case ;  in  fact,  it  is  nearly  always 
impossible  to  assigo  a  particular  cause  in  a  particular 
instance.  Perhaps,  taken  over  all,  hereditary  predisposition 
to  nerve-instability  may  be  asserted  as  the  most  prolific 
cause.  It  is  often  noticed  in  families  in  which  this  insta- 
bility exists  that  hysteria  presents  itself  to  a  greater  or  less 
extent  in  a  considerable  number  of  its  members  as  the  sole 
indication  of  the  diathesis.  As  regards  age  the  condition 
is  apt  to  appear  at  the  evolutional  periods  of  life — puberty, 
pregnancy,  and  tho  climacteric — without  any  further  assign- 
able cause  except  that  first  spoken  of.  It  is  very  frequent 
in  girls  between  the  ages  of  twelve  and  fifteen,  and  in 
women  on  the  cessation  of  the  menstrual  flow.  It  is  much 
more  common  in  the  female  than  the  male, — in  the  propor- 
tion of  20  to  1, — which  circumstance  points  to  the  important 
influence  of  the  uterus  in  causation,  but  definitely  places 
hysteria  in  the  category  of  nervous  diseases.  It  has  been 
asserted  that  certain  races  are  more  liable  to  the  disease 
than  others — that  for  instance  the  Latins  and  the  Slavs 
are  more  prone  to  it  than  other  inhabitants  of  Europe. 
This,  however,  is  doubtful ;  in  the  more  excitable  races  we 
find  on  the  whole  a  greater  tendency  to  hysterical  excite- 
ment, in  those  whose  national  characteristic  is  calm  and 
impassionateness  a  tendency  to  hysterical  depression ;  and 
it  is  probable  that  the  greater  prominence  of  the  symptoms 
in  the  former  may  have  masked  the  more  subtle  yet 
not  less  important  manifestations  of  the  disease  presented 
in  the  latter.  Occupation,  or  be  it  rather  said  want  of 
occupation,  is  a  prolific  cause.  This  is  noticeable  in  all 
classes  of  society  :  in  the  higher  the  idle  luxurious  woman 
concentrates  herself  upon  herself,  and  the  frivolity  of  her 
existence  helps  to  aggravate  the  evil  which  may  be  innate 
in  her  constitution  ;  in  the  lower  classes  the  disease  is  not 
80  prevalent  except  among  women  who  live  a  vicious  and 
excited  life.  The  experience  of  prison  authorities  shows 
not  only  that  women  of  the  criminal  classes  aie  individually 
liable  to  the  hysterical  paroxysm,  but  that  it  is  very  apt  to 
assume  an  epidemic  form  amongst  them.  There  is  no  proof 
that  any  particular  legitimate  occupation  tend.''  to  its  develop- 
ment. The  depressing  effects  of  almost  any  disease  may 
be  directly  productive  of  hysteria,  more  especially  those 
accompanied  by  pain  and  loss  of  sleep.  There  can  be  little 
doubt,  however,  that  disease  of  the  uterus  and  its  append- 
ages has  a  greater  tendency  towards  its  production  than 
disease  of  any  other  system.  At  the  same  time,  hysteria 
seems  to  follow  more  frequently  on  the  less  severe  tiian  on 
the  graver  forms  of  uterine  complaints. 

In  point  of  duration  hysteria  may  be  transient  op  chronic. 
In  the  first  phase  it  consists  of  an  explosion  of  emotionalism, 
generally  the  result  of  mental  excitement,  to  which  the 
popular  term  "hysterics"  is  applied.  Such  attacks  are 
generally  preceded  and  accompanied  by  a  sensation  of  a 
lump  in  the  throat  (the  "  globus  hystericus "),  a  flow  of 
limpid  urine,  violsnt  outbursts  of  alternate  laughter  and 
weeping,  and  sometimes  even  convulsion.  In  the  chronic 
condition  we  find  an  extraordinary  complexity  of  symptoms, 
both  physical  and  mental  These  are  continuous,  constitut- 
ing the  "status  hystericus,"  and  paroxysmal.  The  physical 
symptoms  are  extremely  diverse:  there  may  be  a  pseudo- 
paralysis, the  patient  lying  palsied  wholly  or  partially,  or 
there  may  be  rigidity  of  one  or  more  limbs,  in  either  case 
the  symptom  persisting  for  wee^  or  months  or  even  years ; 
there  may  be  flushing  or  pallor  of  the  face,  an  increase  or 
decrease  of  temperature.  Perversions  of  sensation  are 
frequent  symptoms  ;  these  consist  in  complaint  of  pain,, 
generally  of  a  local  character:  a  common  instance  is  the 
sensation  of  a  nail  being  driven  through  the  vertex  j»f  the 
head  ("  clavus  hystericus  "),  or  of  increased  seneibility  of 
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particular  parts.  On  the  other  hand  loss  of  sensation  may 
be  complaiiieil  of,  or,  as  occasionally  happens,  hyperaesthesia 
and  anaesthesia  may  be  stated  by  an  individual  to  exist  iu 
different  parts  of  the  body.  The  region  of  the  spine  is  a 
very  frequent  seat  of  hysterical  pain.  Pain,  more  especially 
when  referred  to  a  joint,  is  apt  to  be  accompanied  by  swell- 
ing. Both  the  motor  and  the  sensory  symptoms  are  iu 
every  instance  out  of  all  proportion  to  any  assignable  cause, 
und  for  the  most  part  disappear  suddenly,  leaving  the 
patient  in  perfect  health.  It  is  to  such  cases  that  the 
wonderful  cures  effected  by  quacks  and  charlatans  may 
be  referred.  The  mental  symptoms  have  not  the  same 
tendency  to  pass  away  suddenly.  They  may  be  spoken  of 
as  interparoiysmal  and  paroxysmal.  The  chief  character- 
istics of  the  former  are  extreme  emotionalism  combined 
with  a  curious  obstructiveuess,  a  desire  to  be  an  object  of 
importance,  and  a  constant  craving  for  sympathy.  This  is 
sought  to  be  procured  at  an  immense  sacrifice  of  personal 
comfort,  and  to  this  may  be  referred  a  very  large  proportion 
of  the  motor  and  sensory  symptoms  above  spoken  of.  The 
paroxysmal  condition  does  not  materially  differ  from  the 
transient  hysteric  attack,  except  that  convulsion  is  more 
common  and  more  violent.  The  special  senses  of  taste, 
sight,  and  hearing  may  bo  affected,  sometimes  temporarily 
obliterated.     Hysteria  may  pass  into  absolute  insanity. 

Treatment  consists  in  attention  to  the  general  health, 
and  to  such  special  symptoms  as  may  arise,  notably  those 
connected  with  the  function  of  menstruation.  The  submis- 
sion of  the  patient  to  the  best  moral  influences  is  of  no 
mean  importance.  But  it  may  bo  admitted  that  the  results 
are  generally  unsatisfactory  so  far  as  medication  is  concerned, 
03  the  cure  is  usually  spontaneous  or  de^)oudeut  on  some 
sudden  mental  influence. 

See  Ziemsscn's  Cyclopedia  of  lite  Practice  of  iledicine,  vol.  xiv. ; 
Reynolds's  SysUm  of  iledicine,  vol.  ii.  (J.  B.  T.) 

HYSTERO-EPILEPSY,  a  nervous  disease  of  women, 
occurring  during  the  fertile  period  of  life,  first  observed 
and  described  by  Professor  Charcot  of  Paris.  As  yet  it 
has  been  rarely  observed  in  Great  Britain.  Its  phenomena 
are  very  extraordinary,  and  serious  doubts  have  been  en- 
tertained by  eminent  authorities  as  to  their  substantiality, 
it  being  asserted  that  they  are  merely  manifestations  of 
ordinary  hysteria,  intensified  by  a  process  of  education. 
But  these  doubts  are  being  rapidly  dissipated  by  the 
observations  of  competent  observers.  The  disease  is  of  a 
paroxysmal  nature,  and  its  symptoms  may  bo  divided  into 
inter-paroxysmal  and  paroxysmal.  The  former  consist  of 
extreme  sensitiveness  over  the  region  of  one  or  (less  fre- 
quently) both  ovaries,  and  loss  of  tactile  sensibility  and 
complete  insensibility  to  pain  in  one  lateral  half  of  the 
body,  the  side  on  which  ovarian  tenderness  exists.  Sight 
is  sometimes  implicated,  manifested  by  a  peculiar  form  of 
colour-blindness.  Perhaps  the  most  remarkable  pheno- 
menon presented  in  this  disease  is  that  uU  these  impair- 
ments of  sensation  may  be  shifted  to  the  other  side  of  the 
body  on  the  application  of  magnets  and  plates  of  metals, 
the  originally  affected  side  regaining  sensibility  so  long  as 
the  opposite  one  is  insensible.  In  some  cases  the  symp- 
toms are  permanently  bilateraL  The  paroxysm  consists  in 
violent  general  convulsion,  epileptiform  in  character,  which 
is  at  once  checked  by  pressure  over  the  tender  ovary.  The 
mental  faculties  are  generally  weakened,  and  the  disease 
is  for  the  most  part  incurable.  (See  Charcot,  Lectures  on 
Diseases  of  the  Nervous  Si/stem,  New  Sydenham  Soc,  1877.) 

HYTHE,  a  municipal  and  parliamentary  borough  of 
Kent,  England,  and  one  of  the  original  Cinque  Ports,  is 
beautifully  situated  at  the  foot  of  a  steep  cliff  near  the 
exstern  extremity  of  IJomney  Marsh,  nbout  half  a  mile 
from  the  sea,  on  a  branch  line  of  the  South-Easteru  Kail- 
yay,  66  miles  E.S.E  of  London,  16  S.W.  of  Dover,  and 
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5  W.  of  Folkestone,  It  consists  principally  of  one  long 
handsome  street  running  parallel  with  the  shore.  On  the 
slope  of  the  hill  above  the  town  stands  the  fine  old  church 
of  St  Leonard,  partly  Late  Norman  and  partly  Early 
English,  with  a  tower  rebuilt  about  1750.  In  a  vault 
under  the  chancel  thero  is  a  collection  of  human  skulls  and 
bones  supposed  to  be  the  remains  of  ancient  Britons  and 
Saxons  slain  iu  a  battle  which  took  place  near  Hythe  in 
456.  Of  late  the  church  has  been  undergoing  restoration 
at  a  considerable  cost,  and  it  is  proposed  to  complete  the 
chancel,  which  was  originally  left  unfinished.  At  Lympne 
there  are  the  remains  of  a  Roman  castrum,  and  excavation! 
made  some  years  ago  brought  to  light  many  iuteresiiog 
remains  of  the  old  Roman  town,  the  Partus  Lemann$. 
The  site  of  the  castrum  is  now  occupied  by  the  fine  old 
castellated  mansion  of  Studfall  Castle,  at  one  time  the 
residence  of  the  archdeacons  of  Canterbury,  but  at  pre- 
sent used  as  a  farmhouse.  Normau  portions  of  the 
Lyinpne  church  originally  built  by  Archbishop  Lanfranc 
are  still  standing;  and  a  small  distance  east  from  it  is 
Shipvray  or  Shepway  Cross,  where  the  great  assemblies 
relating  to  the  Cinque  Ports  used  to  bo  held  until  they 
were  removed  to  Romney.  Several  bronze  implements 
and  weapons  were  discovered  near  Ilytho  in  1873,  during 
the  excavation  of  the  railway  line  from  Hythe  to  Sand- 
gate.  A  mile  north  from  Hythe  is  Saltwood  Castle,  of  very 
ancient  origin,  but  rebuilt  in  the  time  of  Richard  II. 
Hythe  possesses  a  guild  hall  founded  in  1794,  and  two 
hospitals,  that  of  St  Bartholomew  founded  by  Haimo, 
bishop  of  Rochester,  in  1336,  and  that  of  St  John,  of  still 
greater  antiquity  but  unknown  date,  and  founded  origin- 
ally for  the  reception  of  lepers.  A  Government  school 
of  musketry,  in  which  iustructors  of  musketry  for  the 
army  are  trained,  was  established  in  1854  ;  and  the  Shorn; 
cliffo  military  camp  is  within  2i  miles  of  the  town.  On 
account  of  its  pleasant  situation  and  its  picturesque  and 
interesting  neighbourhood,  Hythe  has  become  a  favourite 
watering-place.  Baths  were  erected  in  1854  at  a  cost  of 
£2000,  and  the  sea  wall  and  parade  has  lately  been  ex- 
tended eastwards  to  Sandgate,  the  total  length  being  3 
miles.  From  the  town  to  the  sea-shore  there  is  a  stately 
avenue  of  wych  elms.  The  area  of  the  municipal  borough 
is  1744  acres,  and  of  the  parliamentary  borough  3571 
acres.  The  population  of  the  municipal  borough  in  1871 
was  3383,  and  of  the  parliamentary  borough  24,078. 
The  latter  includes  the  municipal  borough  of  Folkestone. 

Hytlie  occurs  iu  old  documents  as  Hethc,  nnd  in  Domesduy  Book 
ns  Ucdc.  Tlio  word  is  derived  from  the  Saxon  Nylh,  meaning  a 
harbour.  The  ])rcsent  town  of  Ilytlie  rose  to  imiiortonce  after  tli« 
decay  of  West  }Iythe  by  the  withdrawal  of  the  sea,  West  llytho 
having  (ireviously  succeeded  to  tlie  Portus  Lcmanus,  whose  decay 
had  been  diio  to  a  lil;o  cause.  Since  the  reign  of  Elizahclli  iho 
harbour  has  been  choked  up  with  sand.  It  is  o  theory  of  some 
writers  that  the  lauding  jdace  of  Juhus  C.-esar  on  his  fii^t  invasion 
of  Britain  was  in  the  vicinity  of  Lympne.  Anciently  Hythe, 
with  tho  parish  of  West  Hythe,  was  within  a  "  Ifundred '" 
of  its  own.  Alon^  with  Saltwood  it  was  given  in  1026  by 
Halfdan,  a  Saxon  thane,  to  Christ  Church  in  Cantcibur)';  and 
it  was  afterwards  held  for  knight's  seivice  by  Earl  Godwine. 
According  to  Leland,  it  at  one  time  had  a  line  abbey  and  four  pariah 
churches."  It  succeeded  to  the  ancient  privileges  which  West 
Hythe  enjoyed  as  a  Cinque  Port,  its  quota  being  6  ships,  105  men, 
ami  .5  boys.  When  Earl  Godwine  ravaged  the  coast  of  Kent  in 
1052  ho  took  several  ships  from  the  liarbour  of  Hytl'.e.  In  1293 
the  inhabitants  with  great  valour  repulsed  the  attacks  of  the  sea- 
men of  a  French  man-of-war  who  had  disembarked  in  tho  harbour 
and  were  beginning  to  plunder  the  town.  In  the  reign  of  Iliebard 
II.  a  great  conflagration  destroyed  200  of  the  houses  and  5  of  the 
ships  in  the  harbour.  Hythe  and  Saltwood  were  given  by  Arch- 
bishop Cranmer  to  Henry  VIII.  in  lieu  of  other  estates,  and  they 
continued  vested  in  the  crown  until  the  17th  year  of  Elizabeth,  when 
the  town  received  a  charter  of  incorporation.  It  is  now  governed 
by  4  aldenncn  and  12  eonncilloi-s,  oncof  whom  is  mayor.  From  tho 
4'jd  year  of  Edward  III.  it  possessed  tho  privilege  of  returning  tw» 
mecabon  U>  narliamcnt,  hut  einco  1832  it  has  returned  only  one. 
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Ii»  one  of  those  symbols  which  the  Greeks  employed 
differently  from  the  Phcenicians.  In  Phoenician  -It 
denoted  the  palatal  semi-vowel  y,  called  in  Hebrew  yodh. 
The  Greeks  disliked  this  sound,  and  it  vanished  at  an  early 
time  out  of  their  language.  Consequently  they  needed  no 
symbol  to  represent  it,  and  could  use  the  Phoenician  symbol 
to  denote  that  for  whichUhe  Pliocnician  alphabet  gave  them 
no  help,  namely,  the  vowel  ;'.  The  symbol,  however,  had 
not  at  that  time  its  present  simple  form,  as  may  be  seen  by 
reference  to  the  table  at  the  end  of  the  article  Axphabet. 
It  wag  made"  up  of  several  lines,  and  so  it  appears  in  the 
oldest  Gresk  inscriptions,  e.g.,  in  those  of  Thera,  about  the 
40th  Olympiad,  in  which  it  is  not  unlike  the  later  form  of 
sigma  (2).  In  the  old  Corinthian  alphabet  it  sometimes 
has  this  form  ;  sometimes  the  angles  to  the  left  are  rounded, 
so  that  it  resembles  an  e.  Generally,  however,  we  find  it 
in  Greek  simplified  into  the  single  straight  line  with  which 
we  are  familiar.  It  has  no  other  form  in  the  Latin  alphabet. 
In  the  last  century  before  Christ,  the  Romans  sometimes 
lengthened  the  symbol  to  denote  the  long  vowel,  so  that  it 
reached  above  the  top  of  the  line,  while  the  short  vowel 
was  expressed  by  a  lino  of  the  usual  length.  This  took  the 
place  of  the  older  method  by  which  the  symbol  was  doubled 
to  denote  the  long  vowel ;  as  aa,  ee,  ii.  But  it  never 
became  universal,  nor  was  the  lengthened  symbol  always 
put  to  the  same  ussJ ;  for  about  the  same  time  we  find  it 
used  to  denote  the  y  sound  in  words  like  Maia,  cuius, 
where  the  Romans  rightly  thought  it  expedient  to  have  a 
distinct  mark  for  the  semi-voweL  But  this  also  was  not 
permanent. 

The  value  of  the  symbol  is  generally  constant  in  all 
European  languages,  ancient  or  modern,  with  the  exception 
of  English.  It  is  the  vowel  sound  produced  by  raising  the 
front  of  the  tongue  towards  the  palate,  as  high  as  it  can  be 
raised  without  touching.  The  lips  are  not  rounded ;  by 
rounding  them,  when  the  tongue  is  in  this  position,  we 
should  produce  the  sound  of  the  French  u  or  the  German 
ii.  The  vowel  may,  however,  be  either  open  or  close,  and 
in  either  of  these  cases  it  may  be  short  or  long.  Therefore 
wa  have  four  variations,  of  which,  however,  probably  not 
more  than  two  are  found  in  any  spoken  language  : — (1)  the 
short  open  i,  heard  in  English  "sin";  (2)  the  long  open  i, 
which  is  not  one  of  our  spoken  sounds,  but  can  be  produced 
in  einging  ;  (3)  the  short  close  i,  which  again  is  not  English, 
but  is  the  Italian  short  i;  (4)  the  long  close  i,  which  is  the 
Italian  long  i,  and  is  also  common  in  English  ;  but  we 
denote  the  sound,  not  by  I,  but  by  ee,  as  iu  "seen."  It  is 
generally  supposed  that  the  sound  of  ee  stands  to  that  of  i 
in  English  as  a  long  vowel  to  the  corresponding  short ; 
but  this  is  not  so  ;  there  is  a  difference  in  quality  as  well ; 
ee  denotes  (as  has  been  just  explained)  a  close  vowel, 
whereas  i  is  open.  It  is  true  that  in  ordinary  English  the 
open  vowel  i  only  occurs  short,  and  the  close  vowel  long, 
therefore  the  confusion  is  natural.  A  Scotchman,  however, 
finds  no  difficulty  in  pronouncing  "seen"  short. 

It  is  practically  necessary  in  English  to  denote  the  simple 
long  i  sound  by  ee,  because  the  English  lang-uage  has 
habitually  altered  the  simple  sound  into  a  diphthong,  and 
has  retained  for  that  diphthong  the  original  spelling  i. 
Thus  iu  words  like  "  pride,"  "  mine,"  "  fire,"  Sic,  the  vowel 
had  once  in  England  the  same  sound  as  it  has  on  the  Con- 
tinent ;  but  now  it  is  sounded  as  the  diphthong  ai,  though 
the  spelling  hia  not  been  changed.  Il;  appears  from  Mr 
Alexander  J.  Ellis's  investigations  into  the  history  of 
English  prnnunciStion  that  t  had  become  a  diphthong  in 


the  IGth  century;  but  the  exact  date  of  the  change  must 
remain  uncertain.  There  can  be  little  doubt  that  its  nature 
has  been  correctly  explained  by  the  same  philologist.  It 
consists  in  pronouncing  the  long  vowel  without  sufficiently 
raising  the  tongue  at  the  beginning  of  the  sound ;  hence 
the  sound  is  at  first  too  open,  and  is  modified  into  th  i 
proper  i  sound  before  it  is  terminated.  Changes  of  this 
sort  are  natural  in  long  vowels,  because  there  is  time  to 
vary  the  original  sound,  either  as  a  refinement,  or,  more 
probably,  through  mere  inattention  and  laziness. 

lAMBLICHUS,  the  chief  representative  of  Syrian 
NeoPlatonism,  is  only  imperfectly  known  to  us  in  the 
events  of  his  life  and  the  details  of  his  creed.  We  learn, 
however,  from  Suidas,  and  from  his  biographer  Eunapius, 
that  he  was  born  at  Chalcis  in  Coele-Syria,  the  scion  of  a 
rich  and  illustrious  family,  that  he  studied  under  Anatolius 
and  afterwards  under  Porphyry,  the  pupil  of  Plotinus,  that 
he  himself  gathered  together  a  large  number  of  disciples  of 
different  nations  with  whom  he  lived  on  terms  of  genial 
friendship,  that  he  wrote  "various  philosophical  books," 
and  that  he  died  during  the  reign  of  Constantine, — accord- 
ing to  Fabricius,  before  333  a.d.  His  residence  (probably) 
at  his  native  town  of  Chalcis  was  varied  by  a  yearly  visit 
with  his  pupils  to  the  baths  of  Gadara.  Of  the  books 
referred  to  by  Suidas  only  a  fraction  has  been  preserved. 
His  commentaries  on  Plato  and  Aristotle,  and  works  on  tho 
Chaldfean  theology  and  on  the  soul,  are  lost.  For  our 
knowledge  of  his  system  we  are  indebted  partly  to  the 
fragments  of  these  writings  preserved  by  Stobaeus  and 
others,  and  to  the  notices  of  his  successors,  especially 
Proclus,  partly  to  his  five  extant  books,  the  sections  of  a 
great  work  on  the  Pythagorean  philosophy.  Besides  these, 
Proclus  (412-485)  seems  to  have  ascribed  to  him^  tho 
authorship  of  the  celebrated  book  On  the  Egyptian  Mysteries 
(so-called),  and  although  its  differences  in  style  and  in  somo 
points  of  doctrine  from  the  writings  just  mentioned  make 
it  improbable  that  tho  work  was  by  lamblichus  himself,  it 
certainly  emanated  from  his  school,  and  in  its  systematic 
attempt  to  give  a  speculative  justification  of  the  polytheistic 
cultus  of  the  day,  marks  the  turning-point  in  the  history  of 
thought  at  which  lamblichus  stood. 

As  a  speculative  theory  Neo-Platonism  had  received  its 
highest  development  from  Plotinus.  The  modifications 
introduced  by  lamblichus  were  the  elaboration  in  greater 
detail  of  its  formal  divisions,  the  more  systematic  application 
of  the  Pythagorean  number-symboliem,  and  chiefly,  under 
the  influence  of  Oriental  systems,  the  thorough-going  mythic 
interpretation  of  what  the  previous  philosophy  had  still 
regarded  as  notional.  It  is  on  the  last  account,  probably, 
that  lamblichus  was  looked  upon  with  such  extravagant 
veneration.  As  a  philosopher  he  had  learning  indeed,  but 
little  originality.  But  by  using  what  he  had  to  throw  a 
haze  of  philosophy  over  the  popular  superstition,  ho  acquired 
his  fame.  By  his  contemporaries  ho  was  accredited  with 
miraculous  powers  (which  he,  however,  disclaimed),  and  by 
his  followers  in  tho  decline  of  Greek  philosophy,  and  his 
admirers  on  its  revival  in  the  15th  and  IGth  centuries,  his 
name  was  scarcely  mentioned  without  the  epithet  "divine" 
or  "most  divine,"  while,  not  content  with  the  more  modest 
eulogy  of  Eunapius  that  he  was  inferior  to  Porphyry  only 
in    style,  the  emperor  Julian   regarded  him  as    not  even 

^  Besides  the  anonymous  testimony  prefixed  to  an  ancient  MS.  of 
Proclus,  De  ilyst.  viii.  3  seenw  to  be  quoted  by  the  latter  as 
lamblichus's.  Cf.  Meiners,  "  Judicium  de  Libro  qui  de  Myst.  Mg. 
inscribitur,"  in  Commcnl.   Soe.  Reg.  Sci.  Oott.,  vol.  iv.,  1781,  p.  77. 
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Second  to  Plato,  and  Eaid  that  he  would  give  all  tne  gold  of 
Lydia  for  one  epistle  of  lamblichus. 

Theoretically,  the  philosophy  of  Plotinus  was  an  attempt 
to  harmonize  the  principles  of  the  various  Greek  schools. 
At  the  head  of  his  system  he  placed  the  transcendent 
incommunicable  one  (ty  aficOtKroy),  whose  firsl-begotton  is 
intellect  (.ors),  from  which  proceeds  soul  (i/'i^'i),  which  in 
turn  gives  birth  to  i/>i'<ri?,  the  realm  of  nature.  Immediately 
after  the  absolute  one,  lamblichus  introduced  a  second 
euperexistent  unity  to  stand  between  it  and  the  many  as 
the  producer  of  intellect,  and  made  the  three  succeeding 
moments  of  tho  development  (intellect,  aoul,  and  nature) 
undergo  various  moditications.  He  speaks  of  them  as 
intellectual  (dcol  voepoC),  supramundane  {vrrtpKoo-fiiot),  and 
mundane  gods  (iyKoafiioi).  Tho  first  of  these — which 
Plotinus  represented  under  the  three  stages  of  (objective) 
being  (of),  (subjective)  life  (C<"^),  and  (realized)  intellect 
(vovi) — is  distinguished  by  him  into  spheres  of  intelligible 
gods  (Otol  vojjToC)  and  of  intellectual  gods  (fitoi  vocpoi), 
each  subdivided  into  triads,  the  latter  sphere  being  tho 
place  of  ideas,  the  former  of  the  archetypes  of  these  ideas. 
Between  these  two  worlds,  at  cmce  separating  and  uniting 
them,  Bon^  scholars  think  there  was  inserted  by  lamblichus, 
as  afterwards  by  Proclus,  a  third  sphere  partaking  of  the 
nature  of  both  (6(o\  vorfroX  koX  votpol).  But  this  supposition 
depends  on  a  merely  conjectural  emendation  of  the  text. 
We  read,  however,  that  "  in  the  intellectual  hebdomad  ho 
assigned  the  third  rank  among  the  fathers  to  the  Demiurge." 
The  Demiurge,  Zeus,  or  world-creating  potency,  is  thus 
identified  with  the  perfected  i-ois,  the  intellectual  triad 
being  increased  to  a  hebdomad,  probably  (as  Zeller  sup- 
poses) through  the  subdivision  of  it-s  first  two  members. 
As  in  Plotinus  vov^  produced  nature  by  mediation  of  i/^x"?- 
80  hero  the  intelligible  gods  are  followed  by  a  triad  of 
psychic  gods.  The  first  of  these  is  incommunicable  and 
supramundane,  while  the  other  two  seem  to  be  mundane 
though  rational  In  the  third  class,  or  mundane  goilfl  {6(o\ 
iyKoofiioi),  there  is  a  still  greater  wealth  of  divinities,  of 
various  local  position,  function,  and  rank.  We  road  of 
gods,  angels,  demons,  and  heroes,  of  twelve  heavenly  gods 
whose  number  is  increased  to  thirty-six  or  three  hundred 
ond  sixty,  and  of  seventy-two  other  gods  proceeding  from 
them,  of  twenty-one  chiefs  (Tyc/twts)  and  forty-two  nature- 
gods  {6(o\  yfvea-Lovpyoi),  besides  guardian  divinities,  of 
particular  individuals  and  nations.  The  world  is  thus 
peopled  by  a  crowd  of  superhuman  beings  influencing 
natural  events,  possessing  and  communicating  knowledge  of 
the  future,  and  not  inaccessible  to  prayers  and  oflFerings. 

The  whole  of  this  complex  theory  is  ruled  by  a  mathe- 
matical formulism  of  triad,  hebdomad,  (tc,  while  the  first 
principle  is  identified  with  the  monad,  voit  with  the  dyad, 
and  ^v;^  with  the  triad,  symbolic  meanings  being  also 
assigned  to  the  other  numbers.  "  The  theorems  of  mathe- 
matics," he  says,  "apply  absolutely  to  all  things,"  from 
things  divine  to  original  matter  (vKtj).  But  though  he  thus 
subjects  all  things  to  number,  he  holds  elsewhere  that 
numbers  are  independent  existences,  and  occupy  a  middle 
place  between  the  limited  and  unlimited. 

Another  difficulty  of  ths  system  is  the  account  given  of 
nature.  It  is  said  to  be  "  bound  by  the  indissoluHe  chains 
of  necessity  which  men  call  fate,"  as  distinguished  from 
divine  things  which  are  not  subject  to  fate.  Yet,  being 
itself  the  result  of  higher  powers  becoming  corporeal,  a 
continual  stream  of  elevating  influence  flows  from  them  to 
it,  interfering  with  its  necessary  laws  and  turning  to  good 
ends  the  imperfect  and  evil.  Of  evil  no  satisfactory  account 
is  given  :  it  is  said  to  Eare  been  generated  accidentally. 

In' his  doctrine  of  man  lamblichus  retains  for  tho  §oul 
the  middle  place  between  intellect  and  nature  it  occupies 
in  the  universal  order.     lie  rejects  the  passionless  and 


purely  intellectual  character  ascribed  to  t'l-;  buman  soul 
by  Plotinus,  distiiiguidling  it  bharply  both  from  those  abjve 
and  those  below  it  He  maintains  that  it  moves  betneea 
the  higher  aud  lower  spheres,  that  it  descends  by  a  iiece&- 
sari  law  (not  solely  for  trial  or  punishment)  into  the  body, 
and,  passing  pcrLaps  from  one  human  body  to  anotlicr, 
returns  again  to  the  supersensible.  This  return  is  effccte-J 
by  tho  virtuous  activities  which  the  soul  performs  througli 
its  own  power  of  free  will,  and  by  the  assistance  of  the  g(xl-i^ 
These  virtues  were  classified  by  Porphyry  as  political, 
purifying  (KaOapriKot),  tbeoietical,  and  paradigmatic ;  and 
to  those  lamblichus  adds  a  fifth  cla.ss  of  priestly  virtues 
(UpaTiKOi  apfTai),  in  which  the  divinest  port  of  tho  soul 
raises  itself  above  intellect  to  absolute  being. 

lamblichus  does  not  seem  ever  to  have  attained  to  that 
ecstatic  communion  with  and  absorption  in  deity  whicU 
was  the  aim  of  earlier  JCeo-Platouisni,  and  which  Plotinus 
enjoyed  four  times  in  his  life.  Porphyry  once.  Indeed 
his  tendency  was  not  so  much  to  raise  man  to  God  as  to 
bring  the  gods  down  to  men — a  tendency  shown  still  more 
plainly  in  tho  "  Answer  of  Abamon  tho  master  to  Porphyry's 
letter  to  Anebo  and  solutions  of  the  doubts  therein 
expressed,"  afterwards  entitled  the  Liber  de  MytUriis,  and 
ascribed  to  lamblichus. 

In  answer  to  questions  raised  and  doubts  expressed- by- 
Porphyry,  the  writer  of  this  treatise  appeals  to  the  iuiioto 
idea  all  men  have  of  tho  gods  as  testifying  to  tho  existence 
of  divinities  countless  in  number  and  various  in  rank  (to 
the  correct  arrangement  of  which  ho,  like  lamblichus,  at- 
taches the  greatest  importance).  He  holds  with  the  latter 
that  above  all  principles  of  being  and  intelligence  stands  the 
absolute  one  from  whom  the  first  god  aud  king  8i)oataucously 
proceeds ;  while  after  these  follow  the  elherial,  euipj  rcau, 
and  heavenly  gods,  and  the  various  orders  of  archangels, 
angels,  demons,  and  heroes  distingui-shcd  in  nature,  power, 
and  activity,  and  in  greater  profusion  thou  even  the  iuiagi 
nation  of  lamblichus  had  conceived.  He  says  that  all  the 
gods  aro  good  (though  he  in  another  place  admits  the 
existence  of  evil  demons  who  must  be  propitiated),  and 
traces  the  source  of  evil  to  matter ;  rebuts  the  objection 
that  their  answering  prayer  implies  passivity  on  the  part 
of  gods  or  demons;  defends  divination,  soothes jing, 'and 
theurgic  practices  as  manifestations  of  the  divine  ooii 
vity  ;  describes  the  appearances  of  the  different  sorts  ol 
divinities;  discusses  the  various  kinds  of  sacrifice,  which 
he  says  must  be  suitable  to  the  different  natures  of  tit 
gods,  material  and  immaterial,  and  to  the  double  condition 
of  the  saerificer  as  bound  to  the  body  or  free  from  il 
(differing  thus  in  his  psychology  from  lamblichus) ;  and, 
in  conclusion,  states  that  the  only  way  to  happiness  it 
through  knowledge  of  and  union  with  tho  gods,  and  thai 
theurgic  practices  alone  prepare  the  uiind  for  this  union 
— again  going  beyond  his  muster,  who  held  assiduous  con- 
templation of  divine  things  to  bo  sufficient.  It  is  the 
passionless  nature  of  the  soul  which  permits  it  to  be  thus 
united  to  divine  beings, — knowledge  of  this  myRtie  union 
and  of  the  worship  associated  with  it  hoving  been  deri\ed 
from  the  Egyptian  priests,  who  learnt  it  from  Hermes. 

On  one  point  only  does  the  author  of  the  De  Mysto-iit 
seem  not  to  go  so  far  as  lamblichus  in  thus  making  philo- 
sophy subservient  to  priestcraft  He  condemns  as  folly 
and  impiety  the  worship  of  images  Of  the  gods,  though  his 
master  held  that  these  "simulacra"  were  filled  with  divine 
power,  whether  made  by  the  band  of  man  or  (as  ho  believed) 
fallen  from  heaven.  But  images  could  easily  be  dispensed 
with  from  tho  point  of  view  of  the  writer,  who  not  only 
held  that  all  things  were  full  of  gods  (woi-ra  tAtJ^j;  6twv, 
as  Thales  said),  but  thought  that  each  roan  had  a  ej-ecial 
divinity  of  his  own— an  I'Sio?  Sai'uwv— as  his  guard  and 
companion. 
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Bihliographij. — Of  llio  Gvo  cxlnnt  boots  of  lamLIiclius  referred 
to  above,  (I)  that  On  ihf.  Pi/lhafjoyenti  Life  virepl  tov  riy^a-yopi^ou 
/3ioS)  was  first  eJiteJ,  iu  Greek  and  Latin,  by  Arcorius  TUcoilontos, 
1598;  again  by  Kustcr,  1707;  and  by  Kiessling,  Lcipsic,  1815-16; 
whilo  a  now  edition  is  promised  by  E.  Rhode,  who  discusses  tho 
sources,  &c.,  of  tho  work  in  tho  JVicin.  Museum,  vol.  xxvi.,  1871, 
pp.  bbisq.;  cf.  vol.  xxxiv.,  1S79,  pp.  2G0  sq.  (21  Tho  Eihoitalion 
io  Pkilosophij  {\6yoi  irporpurTiKoi  tU  <pt\oao<piQLv)  was  edited  first 
olong  with  tho  former  in  1598,  ami  again  by  Kiessling,  Leipsic, 
1813.  (3)  The  treatise  On  tlu:  Oencral  Science  of  Matlumatica  (x. 
T^s  KOtvns  na9TiixaTiKr{i)  was  edited  by  Villoison,  Ancal.  Gnrca, 
ii.  18&-225,  Venice,  1781 ;  and  a  useful  cceoiintof  tho  same  is  given 
by  J.  G.  Fiiis  in  his  IntrodiLclia  in  Librum  lamilicki  Terliiini, 
1790.  (4)  The  hooV.  On  the  Ar.ithynctic  of  Nicomachua  (v.  ttis  Niko- 
lidx'"  4p"9M'?'"iKTr  tlcrayayiis),  along  with  fragments  on  fate  (ir. 
t'l/iapiieyTjt)  and  pmycr'Cir.  fvx'i'h  ^^'  edited  in  Greek  and  Latin 
by  S.  Tcnnulius,  1668  ;  and  (5)  tho  Theological  Principles  of  Arilh- 
tnrtie  (Sto\oyoiiiiva  rflt  ipiij^rjTiKils) — tho  seventh  book  of  tlio 
series — by  Ast,  Leipsic,  1817.  Two  lost  books,  treating  of  tho 
physical  and  ethical  signification  of  numbers,  stoqd  fifth  and  sixth, 
Avhila  books  on  music,  geometi-)',  and  astronomy  followed. 

The  so-called  Liber  do  Mi/stcriis  was  rendered  into  Latin  by 
Marsilins  Ficinus,  Venice,  1497, fob, — several  times  reprinted, — and 
again  by  N.  Scutellius,  Rome,  1556,  4to.  Tho  original  Greek  was 
edited,  with  Latin  translation  and  notes,  first  by  T.  Gale,  Oxford, 
^1678,  fol.,  and  more  recently  by  G.  Partliey,  Uerlin,  1857,  8vo. 

There  is  a  monograph  on  lamldichus  by  llebenstrcit  [De  lam- 
ilichi,  philosophi  Syri,  doclriua  Christiana:  religioni,'quain  iin\iayl 
ttudet,  noxia,  Leipsic,  1784),  and  one  on  tho  De  Mijst.  by  Harless  {Das 
\Buch  V.  d.  dqyp.  Myst.,  Munich,  1858).  The  discussion  by  Meincrs 
on  the  genuineness  of  the  Dt  Myst.  has  been  already  referred  to, 
and  seems  to  be  conclusive  against  attributing  it  to  lamblichus. 
Thonms  Taylor,  the  English  Platonist,  translated  the  Life  of  Pytha- 
goras and  tifie  Egyptian  Mysteries  (London,  1818  ;  Chiswick,  1821). 
The  best  accounts  of  lamblichus  are  tliose  of  ZcUer,  Phil.  d. 
Orieclun,  iii.  2,  pp.  613  sq.,  2d  ed.,  and  Vacherot,  Ilist.  de  l'£eole 
d Alcxandric,  ii.  57  sq.  (W.  R.  SO.) 

IBADAN,  a  large  and  flourisliing  town  of  West  Africa, 
in  the  Yoruba  country,  about  80  miles  inland  from  Lagos, 
and  about  50  miles  to  tlio'  north-east  of  Abeokuta.  It 
occupies  the  slope  of  one  of  tho  hills  of  the  Kong  range, 
and  stretches  down  into  the  valley  through  whicli  the  river 
Ona  flows.  The  site  is  well  drained  by  natural  streams,  , 
but  their  waters  are  often  polluted  by  tho  dead  bodies  flung 
out  to  the  vultures.  The  mud  walls  by  which  the  town  is  en- 
closed hive  a  circuit  of  18  miles,  and  it  is  encompassed  by  a 
circle  of  cultivated  land  about  5  or  C  miles  in  breadth.  The 
houses  are  all  low  thatched  structures,  enclosing  a  square 
court,  and  tho  only  bpealc  in  the  mud  wall  is  the  door ; 
but  the  monotony  of  the  streets  is  relieved  by  orishas  or 
idnl-houses,  and  open  spaces  shaded  with  trees.  Most 
of  the  population  are  engaged  in  agriculture  ;  but  for  a 
West-African  town  there  is  a  great  variety  of  handicrafts. 
The  town  is  subject  nominally  to  the  king  of  Oya ;  but  in 
reality  it  is  not  only  an  independent  state  but  has  a  number 
of  vassal  towns.  Tho  government  is  in  the  hands  of  two 
chiefs,  a  civil  and  a  military,  tho  hale  and  the  baloffun ; 
these  together  form  tho  highest  court  of  appeal.  There 
is  also  an  iyaloda  or  mother  of  the  town,  to  whom  are 
submitted  all  the  disputes  of  the  women.  Any  one  causing 
a  fire  in  the  town,  whether  intentionally  or  by  accident,  is 
deprived  of  his  possessions  and  put  in  prison.  Ibadan  has 
long  had  a  feud  with  Abeoliuta ;  and  the  two  towns  often 
engage  in  war  with  each  other.  In  18C2  the  people  of 
Ibadan  destroyed  Ijaya,  a  neighbouring  town  of  60,000 
inhabitants.  Mr  Ilinderer,  a  missionary  of  the  Church 
Society,  established  a  station  at  Kudati  on  the  outskirts  of 
the  town  in  1853,  and  laboured  there  for  seventeen  years. 
The  native  church  is  still  in  a  flourishin-'  state.  Tho 
))opulation  of  Ibadan  is  not  less  than  100,000.  The 
great  bulk  of  the  population  consists  of  slaves.  There 
are  twenty-four  mosques  and  several  JIahomctan  schools  in 
the  town. 

I   See  Seventeen  Vairs  in  the  yornlxi  Country:  Meinorials  of  Ani'a 
Plndcrer,  Loudo'u,  1877,  where  a  view  of  the  town  is  given. 

IBAPTli^,  a  city  of  Ecu.idor   in   South  America,  the 
capital  of  the  province  of  Inibaburn.  is  situated  on  a  plain 


about  2000  feet  lower  than  Quito,  from  which  it  is  30 
miles  distant.  Before  tho  earthquake  of  1868  it  was  a 
place  of  considerable  prosperity,  with  regular  streets  and 
well-built  houses,  and  about  13,000  of  a  population,  but 
in  that  terrible  disaster  it  is  estimated  that  no  fewer  than 
10,000  of  its  inhabitants  perished.  Cotton  and  woollen 
stuffs,  laces,  hats,  brandy,  cordials,  sugar,  and  salt  were 
among  its  industrial  products.  Ibarra  was  founded  in 
1597  by  Alvaro  do  Ibarra,  tho  president  of  Quito.  About 
a  league  distant  was  Carranqui,  tho  birthplace  of  Atahu- 
allpa,  the  last  of  the  Incas. 

IBERIANS  {Iberi,  'J/3^p£s).  To  the  question,  Who  are 
the  Iberians  1  it  is  impossible  to  give  a  satisfactory  answer 
in  the  form  of  a  concise  definition.  While  our  knowledge 
of  their  actual  history  is  comparatively  slight,  the  position 
which  they  have  acquired  in  modern  ethnographical  theory 
is  at  once  a  prominent  and  a  perplexing  one.  It  is  almost 
impossible  to  hazard  any  statement  in  regard  to  them  which 
will  not  find  an  impugning  voice  from  one  quarter  or  other. 
Historical,  numismatical,  linguistic,  and  anthropological 
evidences  have  been  brought  to  bear  on  tho  problem  of 
their  affinity,  and  tho  result  is  on  the  whole  not  so  much 
light  as  darknecs  visible. 

The  name  Iberians  seems  to  have  been  api>lied  by  tho 
earlier  Greek  navigators  to  the  peoples  who  inhabited  tho 
eastern  coast  of  Spain  ;  and  there  is  considerable  probability 
in  the  suggestion  that  it  originally  meant  tho  ripuarians  of 
the  Ibcrus  or  Ebro.'  On  the  other  hand,  the  term  Iberia 
is  said  to  have  embraced  in  older  Greek  usage  the  country 
as  far  east  as  tho  Rhone  (see  Herodorus  of  lleraclea, 
Frarjmenta  Ilisloriarum  Grcvcariim,  torn.  ii.  p.  34),  and  bj 
the  time  of  Strabo  it  was  the  common  Greek  name  for  the 
.^'panish  peninsula, — Iberians  meaning  sometimes  theiuhabi- 
tants  of  the  pcnln-ula  in  general,  and  sometimes,  it  would 
appear,  the  peoples  of  a  definite  race  or  ycVos.  Of  the 
tribal  distribution  of  this  race,  of  its  linguistic  social  and 
political  characteristics,  and  of  the  history  of  its  relation  to 
the  other  peoples  of  Spain,  we  have  only  the  most  general, 
fragmentary,  and  in  part  self-contradictory  accounts.  On 
the  whole  our  historical  evidence  authorizes  the  a.^sertion 
that  in  Spain,  when  it  first  became  known  to  the  Romans 
and  Greeks,  there  existed  a  large  number  of  separate  and 
variously  civilized  tribes  connected  with  each  other  by  at 
least  apparent  identity  of  race,  and  by  similarity  (but  not 
identity)  of  language,  their  general  characteristics  sufficiently 
differencing  them  from  Phoenicians,  Romans,  and  Celts. 
The  statement  that  tho  mingling  of  these  Iberians  with  the 
immigrant  Celts  gave  rise  to  the  Celtibcrians  (Keltiberians) 
is  in  itself  sufficiently  probable,  and  has  been  impugned 
by  nothing  more  precise  than  the  general  untrustworthinesa 
of  the  author  by  whom  it  is  made  (Diodorus  Siculus). 
Varro  and  Dionysius  Afcr  went  so  far  as  to  identify  the 
Iberians  of  Spain  with  the  Iberians  of  the  Caucasus,  the  one 
regarding  tho  eastern  and  the  other  the  western  settlements 
as  of  earlier  date. 

The  only  material  relics  which  liavo  come  down  to  us 
with  the  imprint  of  tho  ancient  Iberian  or  Celtiberian 
civilization  are  a  variety  of  coins  and  a  few  inscriptions 
of  dubious  interpretation.  So  difficult  has  tho  reading  of 
the  legends  of  the  coins  been  found  that  the  Spanish 
numismatists  have  regularly  catalogued  them  as  the 
descoHocidiis  or  unknown  ;  and  the  explanation  of  them 
has  been  sought  now  in  Yiaigothic  runes  (Olaus  Wormius 
and  Olaus  Rudbeck),  now  in  Hebrew  (L.  J.  Velasquez); 
now  in  Latin,  and  now  in  Celtic.  By  the  general  consensus 
of  more  modern  investigators,  however,  their-  IbcriaJ 
character  is  recognized,  though  the  methods  and  results  ol 

'  A  very  dilTerent  etymology  is  offered  by  Basque-Iberiau  theorist^ 
Xf ,  Boudard,  for  example,  derives  th6  name  from  ib^y-erri,  th^tcoimt^ 
of  the  river. 
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interpretation  have  been  Bufficiratly  varions.'  According  to 
M.  Heiss,  the  Celtiberian  coins  are  found  most  frequently 
in  the  north-east  and  east  of  Spain,  in  smaller  numbers  in 
the  centre,  rarely  in  the  south,  and  more  rarely  still  in 
Portugal  and  Asturias.  The  legends,  he  maintains,  belong 
to  peoples  who  inhabited  the  country  at  the  time  whoii  the 
Greeks  were  still  coining  pieces  with  the  type  of  Apollo 
and  the  wheel, — that  is,  before  the  completion  of  the  Roman 


Fio.  I. — Coin  of  UlibcrU  or  Granada, 
conquest.  Tli£ir  monetary  system  seems  to  have  been 
imitated  from  that  of  the  Roman  republic,  having  a  division 
analogous  to  that  of  the  denarii  and  qoinaril  The  principal 
type  on  the  reverse  is  either  a  horseman  galloping  with 
lance  in  rest  or  bear- 
ing a  palm-branch  or 
laurel-branch,  or  a  man 
leading  two  horses  and 
brandishing  a  sword  or 
a  bow.  The  Latin 
coins  of  Bilbilis,  Osca, 
Segobriga,  <tc.,    retain  ^°-  2.— Coin  of  Narbonne. 

the  type  of  the  galloping  horseman.  Pieces  with  inscnp- 
tions  in  the  same  alphabet  and  similar  images  are  found 
in  the  district  of  Narbonne. 

The  fullowing  is  a  list  of  M.  Heiss's  proposed  identifications,  and 
the  accompanyiDg  alphabet  is  that  irhich  he  has  comoiled  from  the 
coins: — 

OvBiASAV,  Toriaso ;  KLAQRiiifr,  Kalaquri^}09,  Calagurris;  iak, 
Jaca ;  rLPLls,  Pilpilis,  Bilbilis ;  ilotbe,  lluro ;  nerencon,  Narbo ; 
PA  VHP,  Perpinianum ;  clse,  Celsaj  beqbrics,  Scgobrica;  ALAA\Ti, 
Alavona ;  setiscon,  Setisacon ;  olioem,  Oligito;  gli,  Gili ;  aavbes- 
ooN,  Ansa,  Ansenses ;  avseobt,  Osicerda ;  laavrr,  Laurona ;  cse. 
Cose;  (JNTEBA,  Contrcbia;  8E<jn2AS,  Segontia;  BBIBITZ,  Bebryces; 
nBNESQN,  Baernes;  blscak,  Iliosca,  Osca;  seciha,  Segisa; 
TMANIAV,  Damania;  aeciliqs,  Aroocili,  Ocili;  oelieqs,  Belioncs; 
VttsosES,  Balsioncs. 
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F 
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0 

OO 
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R 
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S 

M*IS 
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T 
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XT 

Y 

n 


FiaS. — Table  of  alphabets.  The  first  column  contains  the  English  char- 
acters ;  the  second  the  archaic  Greek;  and  the  third  the  Celtiberian. 

It  was  not  till  1821  that  the  Iberian  problem  became  an  estab- 
lished piice  de  re^istana  in  the  ethnographical  programme.  In 
that  yeir  Kafl  Wilhelm   Humboldt   published   bis   Pni/ung  der 

'  The  most  important  contribatious  to  the  subject  are  P.  A.  Bou- 
d^'s  jSludes  sur  T Alphabtt  ibMen,  Paris,  1852,  and  Jfumismalique 
atrieniu,  "Riuen.  1 859  ;  and  Aloisa  HeisA,  /foUt  lur  1st  monnaia 
celtibfrUnms,  Paris,  1865,  iind  Deteriftum  ptntraie  de*  mennaiet 
mtijuet  de  tEtpag»e,  Parii,  187t. 


Vntcraudiungen  flier  die  Urhnoohner  ffispaniens  termiUeltt  der 
ffcukUc/icn  Sprache,  Berlin,  1821.  As  a  matter  of  course  this  was 
a  work  of  exuberant  learning  and  bold  hypothesis  ;  and  partly 
through  its  inherent  attractiveness,  partly  through  the  prestige 
of  its  author,  the  theory  which  it  expounded  met  with  general 
acceptance.  The  main  arguments  were  these  : — that  the  Iberians 
were  one  great  people,  speaking  a  distinct  language  of  their  own; 
that  thoy  were  to  be  found  'n  Sicily,  Sardinia,  and  Corsica,  in 
southern  France,  and  even  in  the  British  Isles ;  and  that  the 
Basques  of  the  present  day  were  the  distinctly  recognizable  rem- 
nants of  the  race  which  had  elsewhere  been  expelled  or  absorbed. 
This  last  was  the  central  and  seminal  idea  of  the  work,  and  it  has 
been  the  point  round  which  the  battle  of  scholarship  has  mainly 
raged.  The  principal  evidence  which  Humboldt  adduced  in  its 
support  was  the  possibility  of  explaining  a  vast  number  of  the  ancient 
topographical  names  of  Spain,  and  of  otner  asserted  Iberian  districts, 
by  the  forms  and  significations  of  Basque.  The  first  serious  attack 
on  the  theory  was  made  by  Graslin  (be  TlUrie,  Paris,  1839),  who 
maintaiuvd  that  the  name  Iberia  was  nothing  but  a  Greek  mis- 
nomer of  Spain,  and  that  there  was  no  proof  that  the  Basque  peoplo 
had  ever  occupied  a  wider  area  than  at  present ;  and  M.  Blad^  nis 
since,  in  his  Origine  des  Basques  (Paris  1869),  taken  np  the  same  lino 
of  argument  and  brought  to  bear  on  the  subject  a  vast  amount 
of  laborious  and  many-sided  erudition.  His  criticism  is  almost 
purely  negative.  Of  the  whole  structure  of  the  Iberian  theory  he 
would  not  leave  one  stone  npon  another.  He  holds  that  Iberia  is  a 
purely  geographical  term,  that  there  was  no  proper  Iberian  peoplo 
or  race,  that  the  whole  Basque-Iberian  theorj'  is  a  modem  figment, 
that  the  Basques  were  always  shut  in  by  alien  races,  and  that  their 
affinity  is  still  to  seek.  His  main  contention  has  met  with  somo 
acceptance;'  but  the  great  current  of  ethnographical  speculation 
still  flows  in  the  direction  indicated  by  Humboldt,  though  it  breaks 
up  into  a  number  of  distinct  channels.  The  anthropological 
researches  of  Broca,  Thumam  and  Davis,  Huxley,  Busk,  Virchow, 
Tubino,  and  others  have  proved  the  existence  in  Europe  of  a  Neo- 
lithic race,  small  of  stature,  with  long  or  oval  skulls,  and  accustomed 
to  bury  their  dead  in  tombs.  Their  remains  have  been  found  in 
Belgium  and  France,  in  Britain,  Germany,  and  Denmark,  as  well  as 
in  bpain  ;  but  they  bear  a  closer  resemblance  to  the  Basques  than 
to  any  other  living  people.  This  Neolithic  race  has  consequently 
been  identified  with  the  Basques  and  the  Iberians  ;  and  extreme 
exponents  of  the  theory  do  not  hesitate  to  speak  of  the  Iberian  an- 
cestors of  the  people  of  England,  recognizing  the  racial  character- 
istics in  the  "small  swarthy  Welshman,"  the  "small  dark  High- 
lander," and  the  "  Black  Celts  to  the  west  of  the  Shannon,"  as  well 
as  in  the  typical  inhabitants  of  Aqnitania  and  Brittany.  (Compare 
the  interesting  r&um^  of  the  whole  question  in  Boyd  Dawkips's 
Eatltfifan  inBritain,  London,  1880.')  Some  investigators  go  erven 
further.  M.  D'Arbois  <ie  Jubainville,  for  example  (Lea  premiere 
liabitatUs  de  V Europe,  Paris,  1877),  regards  the  Iberians  as  the  de- 
scendants of  the  Atlantes  (».«.,.  the  n}T)othetical  inhabitants  of 
Plato's  great  western  isle  the  Atlantis,  see  ATLAJms),  and  maintains 
thatin  Europe  theyposscssedSpain,  Gaul,  Italy,  and  the  British  Isles, 
penetrated  in{o  the  Balkan  peninsula,  and  occupied  a  part  of  north- 
cm  Africa,  Corsica,  and  Sardinia.  And  in  reviewing  M.  J  ub.-iinville'8 
voxVia Revue  d'Anthropologie  (1&77),  M.  Hovclacque  considers  that 
it  has  been  clearly  made  out  that  a  race  with  distinctly  marked 
characteristics  was  at  one  time  in  possession  of  the  south  of  France 
(or  at  least  of  Aquitania),  the  whole  of  Spain  from  the  Pyrenees  to 
the  straits,  the  Canary  Islands  (the  Guanchos),  a  part  of  northern 
Africa,  and  Corsica.  Tubino,  in  hia  Los  aborigcnes  ibericos  (Madrid, 
1876),  argues  that  the  builders  of  the  roegalithio  monuments  of 
Spain  ana  northern  Africa,  the  ancient  Iberians,  and  the  modem 
Basques  and  Andalusian  mountaineers,  as  well  as  the  Berbers*  in  at 
least  one  of  their  main  elements,  are  all  of  kindred  blood ;  and  in  so 
doing  he  impugns  the  theory  of  Broca  and  his  school. 

Besides  the  works  already  mentioned,  reference  may  be  made  to 
Hoffmann,  Die  Iherer  im  Wcslen  und  Ostcn  (Leips.  1838),  and  to 
Phillips,  UebcT  das  iberischt  Alphabet  (Vienna,  1870),  Die  Bin- 
wanderung  der  Ibersr  in  die  pyren.  Ealbintcl  (Vienna,  1870),  and 
several  other  works  by  the  same  writer. 

IBEX,  the  common  name  of  several  closely  aUied  speciee 
of  ruminant  mammals,  belonging  to  the  genus  Capra  ot 
goats,  inhabiting  the  loftiest  regions  of  Europe,  Asia,  an^ 
Africa.  The  European  ibex  or  steiuboc  {Capra  ibex) 
abounded  during  the   Middle    Ages  among  the  higher 

'  W.  van  Eys,  for  example,  "  La  langiie  Tbirienne  et  la  langue 
Basque,"  in  Revue  de  liuguistique,  goes  against  Humboldt ;  but  Prince 
Napoleon  and  to  a  considerable'  extent  A.  Lucliaire  maintain  the 
Justice  of  his  method  and  the  value  of  many  of  his  results.  Bee 
Luchajre,  Les  orifines  lingvistiques  de  VAquilaine,  Paris,  1877. 

*  Mr  Dawkios  eveu  accepts  the  very  questionable  identification  of 
the  Iberians  of  Spain  with  the  Iberians  of  the  Caucasus. 

*  The  conneiicn  of  the  Iberians  with  the  Berbers  was  snggested  bj 
Barf,  de  Saint  Vincent  in  Esaai  gtologigve  tur  le  gtnrt  hmnain. 
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mountain  ranges  of  Germany,  Switzerland,  and  the  Ural, 
but  hi3  since  disappeared  from  the  greater  part  of  this 
area  being  now  almost  wholly  confined  to  the  Alps  which 
separate  Valais  from  Piedmont,  and  to  the  lofty  peaks  of 
Savoy,  where  its  continued  existence  is  mainly  due  to  the 
action  of  protective  game  laws.  The  ibex  is  a  handsome 
animal,  measuring  about  4i  feet  in  length  and  2J  feet 
hi^h;  its  skin  is  covered  in  summer  with  a  short  fur 
of  an  ashy  grey  colour,  and  in  winter  with  much  longer 
yellowish-brown  hair  concealing  a  dense  fur  beneath  A 
short  beard  is  present  in  the  male  in  winter,  but,  as  it  dis- 
appears altogether  in  spring,  Darwin  regards  this  appendage 
as  rudimentary..  The  horns,  especially  in  the  male,  form 
a  striking  feature :  rising  from  the  crest  of  the  skuU,  they 
bend  gradually  backwards,  attaining  a  length  in  old 
specimens  of  about  2  feet ;  they  are  thick  and  flat,  and 
have  the  anterior  face  ridged  with  knotty  transverse  bands. 
In  the  female  the  horns  never  exceed  half  a  foot  in  length, 
and  are  much  less  rugose  than  in  the  male.  The  front  legs 
^ire  somewhat  shorter  than  those  behind,  which  enables  the 
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ibex  to  ascend  the  mountain  slopes  with  more  facility  than 
it  can  descend,  while  its  hoofs,  according  to  Tschudi,  are 
"  as  hard  as  steel,  rough  underneath,  and  when  walking 
over  a  flat  surface  capable  of  being  spread  out."  These, 
together  with  its  powerful  sinews,  enable  it  to  take 
prodigious  leaps,  to  balance  itself  on  the  smallest  foothold, 
and  to  scale  almost  perpendicular  rocks.  The  ibex  lives 
habitually  at  a  greater  height  than  the  chamois  or  any  other 
of  the  Alpine  mammals,  its  vertical  limit  being  the  line  of 
perpetual  snow.  There  it  rests  in  sunny  nooks  during  the 
day,  descending  at  night  to  the  highest  woods  to  graze,  and 
retiring  at  sunrise  to  its  snowy  fastnesses.  This  return 
journey  forms  the  ibex  hunter's  opportunity.  To  get 
within  gunshot  the  huntsman  has  usually  to  approach 
from  above ;  accordingly  he  ascends  to  the  limit  of  per- 
petual snow,  and  there  passes  the  night  among  the  daily 
haunts  of  the  ibex,  Ij'ing  in  wait  from  early  dawn  for 
its  return.  The  ibexes  are  gregarious,  feeding  in  herds  of 
ten  to  fifteen  individuals  ;  the  old  males,  however,  generally 
livo  apart  from,  and  usually  at  greater  elevations  than,  the 
females  and  young.  They  are  said  io  give  out  a  sharp 
whistling  sound  not  unlike  that  of  the  chamois,  but  when 
greatly  irritated  or  frightened  they  make  a  peculiar  snorting 
noise.  The  period  of  gestation  in  the  female  is  ninety  days, 
after  which  she  produces — usually  at  the  end  of  June— a 


single  young  one,  which  is  able  at  once  to  follow  its  mother. 
These  when  caaghc  young  and  fed  on  goat's  milk  can,  it  is 
said, be  readily  tamed;  and  in  the  16th  century  young  tamed 
ibexes  were,  according  to  Tschudi,  frequently  driven  to  the 
mountains  along  with  the  goats,  in  whose  company  they 
would  afterwards  voluntarily  return.  Even  wild  speci- 
mens have  thus  been  known  to  stray  among  the  herds  of 
goats,  although,  strange  to  say,  they  at  all  times  shun  the 
society  of  the  chamois.  The  ibex  was  formerly  hunted 
largely  for  its  flesh  and  skin ;  bet,  although  the  latter, 
owing  to  its  scarcity,  now  commands  a  high  price,  the 
difficulty  arising  from  the  operation  of  the  game  laws,  and 
above  all  the  difficulty  and  danger  inseparable  from  the 
sport,  have  reduced  the  number  of  hunters  to  a  few 
hardy  mountaineers,  who  find  in  the  pursuit  of  the  ibex 
the  keenest  enjoyment  of  life.  For  weeks  the  sportsman 
will  follow  a  track  across  fields  of  ice,  along  narrow  ledges, 
over  precipices,  and  across  chasms,  nearly  frozen  to  death 
at  night,  and  often  with  little  more  than  a  crust  of  bread 
for  sustenance,  yet  considering  himself  more  than  repaid 
by  the  sight  at  last  of  his  prey  grazing  within  range  of 
his  rifle.  Its  flesh  is  said  to  resemble  mut^'Hi,  but  has  a 
flavour  of  game. 

IBIS,  one  of  the  most  sacred  birds  of  the  ancient 
Egyptians,  which  in  modern  times  was  identified  by  Bruce 
{Travels,  v.  p.  173,  pL)  with  the  Abon-Hannes  or  "Father 
John"  of  the  Abyssinians,  and  in  1790  received  from 
Latham  {Index  Oniithologicus,  p.  706)  the  name  of 
Tantalus  (ethiopicus.  This  determination  was  placed 
beyond  all  question  by  Cuvier  {Ann.  du  Museum,  iv.  pp. 
116-135)  and  Savigny  {Hist.  Nal.  et  Mi/thol.  de  I'Ibis)  in 
1805.  They,  however,  shewed  the  removal  of  the  bird 
from  the  Linnsean  genus  Tantalus  to  be  necessary,  and, 
Lacdpede  having  some  years  before  founded  a  genus  Ibis, 
it  was  transferred  thither,  and  is  now  generally  known  as 
/.  a:th.iopica,  though  some  speak  of  it  as  /.  reliffiosa.  No 
useful  purpose  would  be  served  by  dwelling  on  the  vain 
attempts  of  older  writers  to  discover  what  the  much  vene- 
rated bird  was,  or  on  the  other  synonyms  applied  to  it  by 
later  ornithologists,  some  of  whom  (and  among  them  the 
most  recent)  have  shewn  little  acquaintance  with  the  litera- 
ture of  the  subject.  Nor  can  the  Ibis  be  here  treated  from 
a  mythological  or  antiquarian  point  of  view.  Savigny's 
memoir  above  noticed  contains  a  great  deal  of  very  interest- 
ing matter  on  the  subject.  Wilkinson  {Ancient  Egyptians, 
ser.  2,  ii.  pp.  217-224)  has  thereto  added  some  of  the 
results  of  modem  research,  and  latest  of  all  Mr  Renouf  in 
his  Hibbert  Lectures  concisely  explains  the  origin  of  the 
myth. 

The  Ibis  is  chiefly  an  inhabitant  of  the  Nile  basin  in 
Nubia,  from  Dongola  southward,  as  well  as  of  Eordofon 
and  Sennaar ;  whence  (according  to  Savigny,  whose  oppor- 
tunities for  observation  seem  to  have  been  greater  than 
those  enjoyed  by  any  European  since  his  time)  about  mid- 
summer, as  the  river  rises,  it  moves  northwards  to  Egypt, 
and  reaches  the  delta,'  passing  over  the  intermediate  dis- 
tricts, in  a  way  not  unknown  elsewhere  among  migratory 
birds.  In  Lower  Egypt  it  bears  the  name  of  Abou-mengel, 
or  "  Father  of  the  Sickle,"  from  the  form  of  its  bill,  but  it 
does  not  stay  long  in  that  country,  disappearing  by  all 
accounts  when  the  inundation  has  subsided.  Hence  doubt- 
less arises  the  fact  that  almost  all  European  travellers  have 
failed  to  meet  with  it  tbere,^  since  their  acquaintance  with 


*  It  lias  been  said  to  occur  occa.'^ionally  in  Europe  (Greece  and 
louthcrn  Russia),  but  further  evidence  is  needed  before  the  assertion 
can  be  taken  as  proved.  % 

'  Mr  E.  C.  Taylor  remarked  sonie  years  ago  (Ibis,  1859,  p.  61), 
that  the  Buff- backed  Heron,  Ardea  tuluUvj,  was  made  by  the  tourists' 
dragomans  to  do  duty  for  the  *' Sacred  Ibis,"  and  this  seems  to  be  uo 
novel  practice,  since  by  it,  or  something  like  it,  Hasselqvi>t  was  mis 
led,  and  through  him  Linneu£. 
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the  birds  of  Egypt  is  mostl;  Itmitecl  to  those  which  frequent 
the  country  in  winter,  and  consequently  writers  have  not 
been  wanting  to  deny  to  this  species  a  place  in  its  modem 
fanntt  (c/.  Shelley,  £irili  of  Egypt,  p.  261);  but,  in 
December  1864,  Von  Hcuglin  (Joiim.  j'ilr  Oinilholor/ie, 
1865,  p.  100)  saw  a  young  bird  which  Lad  been  shot  at 
Gita  in  the  delta,  and  subsequently  Mr  E  C.  Taylor  (Ibit, 
1878,  p.  372)  saw  an  adult  which  had  been  killed  near 
Lake  Menzaleh  in  November  1877.  The  old  story  tcild  to 
Herodotus  of  its  destroying  snakes  is,  according  to  Savigny, 
devoid  of  truth,^  and  that  naturalist  found,  from  dissection 
of  the  examples  ho  obtained,  that  its  usual  food  was  fresh- 
water univalve  moUusks  ;  but  Cuvier  assorts  that  he  dis- 
covered partly  digested  remains  of  a  snake  in  the  Stomach 
of  a  mummied  Ibis  which  he  examined,  and  there  can  be 
little  doubt  that  insects  and  crustaceans,  to  say  nothing  of 
other  living  creatures,  enter  on  occasion  into  the  bird's  diet 

The  Ibis  h  somewhat  larger  than  a  Curlew,  Numeniu) 
arqiiata,  which  bird  it  in  appearance  calls  to  mind,  with  a 
much  stouter  bill  and  stouter  legs.  The  head  and  greater 
part  of  the  neck  are  bare  and  black.  The  plumage  is 
white,  except  the  primaries  which  aro  black,  and  a  black 
plume,  formed  by  the  secondaries,  tertials,  and  lower 
scapulars,  and  richly  glossed  with  bronze,  blue,  and  green, 
which  curves  gracefully  over  the  hind-quaiters.  The  bill 
and  feet  are  also  black.  The  young  lack  the  ornamental 
plume,  and  in  them  the  head  and  neck  are  clothed  with  short 
black  feathers,  while  the  bill  is  vellow.  The  nest  is  placed 
in  bushes  or  high  trees,  the  bird  generally  building  in  com- 
panies, and  in  the  middle  of  August  Von  Hcuglin  (Orn. 
Nord  Ost  A/rika'i,  p.  1 1 38)  found  that  it  had  from  two  to 
four  young  or  much  incubated  eggs.^  These  are  of  a  dingy 
white,  splashed,  spotted,  and  speckled  with  reddish-brown. 

Congeneric  with  the  typical  Ibis  are  two  or  three  other 
species,  the  S.  melanocephala  of  India,  the  S.  molucca,  or 
S.  iliiclipennis,  of  Au.stralia,  and  the  S.  hernieri  of  Mada- 
gascar, all  of  which  closely  resemble  S.  oetJiiopica ;  while 
many  other  forms  not  very  far  removed  from  it,  though 
placed  by  authors  in  distinct  genera,'  are  also  known. 
Among  these  are  several  beautiful  species  such  as  the 
Japanese  Gerondciis  nippon,  the  LopluttibU  cristata  of 
Madagascar,  and  the  Scarlet  Ibis,*  Eudocimus  rvber,  of 
.\mcrica ;  but  here  there  is  only  room  to  mention  more 
particularly  the  Glossy  Ibis,  Plegadis  falcinellus,  a  species 
of  very  wide  distribution  in  both  hemispheres,  being  found 
throughout  the  West  Indies,  Central  and  the  south-eastern 
part  of  North  America,  as  well  as  in  many  parts  of  Europe 
(whence  it  not  unfrequently  strays  to  the  British  islands), 
Africa,  Asia,  and  Australia.  This  bird,  which  is  no  doubt 
the  second  kind  of  Ibis  spoken  of  by  Herodotus,  is  rather 
smaller  than  the  Sacred  Ibb,  at!  mostly  of  a  dark  chestnut 
lolour  with  brilliant  green  and  purple  reflexions  on  the 
upper  parts,  exhibiting,  however,  when  young  little  of  this 
glossiness.  One  of  the  most  remarkable  things  about  this 
species  is  that  it  lays  eggs  of  a  deep  sea-green  colour,  having 
wholly  the  character  of  Heron's  eggs,  and  it  is  to  bo  noticed 
that  it  often  breeds  in  company  with  Herons,  while  the  eggs 
of  all  other  Ibises  whose  eggs  are  known  resemble  those 
of  the  Sacred  Ibis.     Congeneric  with  the  Glossy  Ibis,  some 

'  The  SDggestion  that  the  *'  flying  ftcrpenta"  whoso  remains  wero 
seen  by  Bcrodotus  were  locusts  is  perhaps  plausible,  but  there  is  con- 
siderable difficulty  in  accepting  it 

•  The  Ibis  has  more  than  on':6  neste<l  In  the  gardens  of  the  Zoolo. 
fical  Society,  and  e»en  reaieU  its  young  there  {Il-'t,  1878,  pp.  449— <51, 
pi.  xil.). 

*  For  dome  account  of  those  rosy  be  consulted  Dr  Reichenow^s  paper 
In  Joiirn.  /ir  Ornilhoto^ie,  1877,  pp.  143-166;  Mr  Elliot's  In  Proc. 
Zoot.  Society,  1877,  pp.  477-510;  and  that  of  ll.  Onstalet  In  Ifouv. 
Arch,  dit  Mut^itin,  Ber.  2.  I.  pp.  167-184. 

^  It  is  a  popular  error — esjieciajly  among  painters — that  this  bird 
was  the  Sacred  Ibis  of  the  Egyptians.  It  was  of  course  utterly  Ull- 
knoim  In  ths  OH  World  until  tlie  dJacoveiy  of  tin  Kec 


thioo  or  four  other  species,  all  from  South  America,  havfr 
been  described  ;  but  the  jiroprlety  of  decmiug  them  Jirtiuct 
is  questioned  by  some  authorities. 

Much  as  the  Ibises  resemble  the  Curlews  externally, 
there  ia  no  r«al  affinity  between  them.  The  Ibidi'lt  aro 
more  nearly  related  to  the  Storks,  CicontiJo',  and  still  more 
to  the  Spoonbills,  Platalndae,  with  which  latter  many 
systematists'  consider  them  to  form  one  group,  the  Hem\- 
gloUidei  of  Nitzsch.  Thoy  belong  to  the  Ptlatgniaoi}  hoc  of 
Professor  Huxley,  one  of  the  divisions  of  hia  D<ih\v<jnath<r, 
while  the  Curlews  are  Schi70gnntbous,  The  true  Ibise* 
above  spoken  of  are  al'o  to  be  clearly  separated  from  the 
Wood-Ibises,  Taut'ilid't,  of  which  there  are  four  or  five 
species,  by  several  not  unimportant  structural  character*, 
which  cannot  here  be  particulorized  for  want  of  space 
Fossil  reniaii.s  of  a  true  Ibis  /.  jxigana,  have  been  found 
in  considerable  iiuubers  in  the  middle  Tertiary  beds  of 
France  '  (a.  n.) 

IBN  BATUTA  (1304-78)  whose  proper  name  was 
Abu-Abdullah  Mahonimed,  one  of  the  most  remarkable  of 
travellers  and  autubiographeih,  was  born  at  Tangier  in  1304. 
He  entered  on  his  travels  at  the  age  of  twenty-one  (1325), 
and  closed  them  in  1356.  Their  compass  was  so  vast 
that  we  can  but  give  the  barest  outline  of  them. 

He  began  by  traversing  the  wbule  African  coast  of  the 
Mediterranean  from  Tangier  to  Alexandria,  finding  time  to 
marry  two  wives  on  the  road  After  some  slay  at  Cairo, 
then  probably  the  greatest  city  in  the  world  (excluding 
China),  and  an  unsuccessful  attempt  to  reach  Mecca  from 
Aidhib  on  the  west  coast  of  the  Red  Sea,  he  visited  ■ 
Palestine,  Aleppo,  and  Damascus.  He  then  made  the 
pilgrimage  to  the  holy  cities  of  the  Hedjaz,  and  visited  the 
shrine  of  All  at  Meshed-Ali,  travelling  thencu  to  Bussorah, 
and  across  the  mountains  of  Khuzistan  to  Ispahan,  theuce 
to  Shiraz,  and  back  to  Kufa  and  Baghdad  After  an  excur- 
sion to  Mosul  and  Diarbekr,  he  made  the  hdj  a  second  time, 
staying  at  Mecca  three  years.  He  next  sailed  down  the 
Red  Sea  to  Aden  (then  a  place  of  great  trade),  the  singular 
position  of  which  he  defcnbes,  noticing  its  dependence  for 
water-supply  upon  those  great  cisterns  for  preserving  the 
scanty  rainfall  which  have  been  cleaned  out  and  restored  in 
our  own  time.  He  continued  his  voyage  down  the  African 
coast,  visiting,  among  other  place.",  Mombas,  and  Quilos 
in  9°  S.  lat.  Returning  north  he  passed  by  the  chief  cities 
of  Oman  to  New  Hormuz,  as  he  calls  the  city  which  had, 
not  many  years  before,  been  transferred  to  the  island  where 
it  became  so  famous.  After  visiting  other  parts  of  the 
gulf,  ho  crossed  the  breadth  of  Arabia  to  Mecca,  making 
the  hdj  for  the  third  time.  Crossing  the  Red  Sea  he  made 
a  journey  of  great  hardship  to  Syene,  and  thence  along  the 
Nile  to  Cairo.  After  this,  travelling  through  Syria,  he 
made  an  extensive  circuit  among  the  petty  Turkish  sultan- 
ates into  which  Asia  Minor  was  divided  aftQf  the  fall  of 
the  kingdom  of  Rlim  (or  Iconium).  He  now  crossed  the 
Bkck  Sea  to  Caffa,  then  mainly  occupied  by  the  Genoese, 
and  apparently  the  first  Christian  city  the  Moor  had  seen, 
for  he  was  much  perturbed  by"  the  bell-ringing.  He  next 
travelled  into  Kipchak,  or  the  country  of  the  Mongol  khans 
on  the  Volga,  and  joined  the  camp  of  the  reigning  khan 
Mahommed  Uzbek,  from  whom  the  great  and  heterogeneous 
body  that  we  know  as  Uzbeks  is  believed  to  have  taken  a 
name.  Among  other  places  in  this  empire  ho  travelled  to 
Bolgar  (54°  64'  N.  lat)  in  order  to  witness  the  shortness  of 
the  summer  night,  and  desired  to  continue  his  travels  north 
into  the  "  Land  of  Darkness,"  of  which  wonderful  things 
were  told,  but  was  obliged  to  forego  this.     Rejoining  the 

'  It  will  explain  what  to  the  nninitiatcd  may  be  a  juiilo  to  state 
tliat  the  name  "  Ibit"  was  selected  as  the  title  of  an  orullholnflcal 
magaiine,  frequently  referred  to  in  thia  tLd  other  articles,  which  n.aJs 
ibi  fint  appearance  in  18&0,  uid  has  since  continued  to  bo  pnblished. 
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jultan's  camp,  lie  was  allowed  to  join  the  cortege  oi  ono  of 
the  Khdtuns,  who  was  a  Greek  princess  by  birth  (probably 
an  illegitimate  one),  and  who  was  about  to  visit  her  own 
people.  In  her  train  ho  travelled  to  Constantinople,  where 
he  had  an  interview  with  the  emperor  Andronieus  the 
Elder,  whom  he  calls  Jirjis  (George).  He  tells  us  how, 
as  he  passed  the  city  gates  in  the  lady's  train,  he  heard  the 
guards  muttering  SarakinU  I  Sarakinu  1  Returning  to  the 
court  of  Uzbek,  at  Sarai  on  the  Volga,  he  took  his  way 
across  the  steppes  to  Khwarizm  and  Bokhara,  and  thence 
through  Khorasan  and  Cabul.  On  this  journey  he  crossed 
the  Hindu  Kush  {q.v.),  to  which  he  gives  that  name,  its 
first  occurrence.  Travelling  on,  he  reached  the  Indus, — 
according  to  his  own  statement,  in  September  1333.  This 
closes  the  first  part  of  his  narrative. 

From  Sind,  which  he  traversed  to  the  sea  and  back 
again,  he  proceeded  by  Multan,  and  eventually,  on  the 
invitation  of  Mahommed  Tughlak,  the  reigning  sovereign, 
to  Delhi.  Mahommed  was  a  singular  character,  full  of 
pretence  at  least  to  many  accomplishments  and  virtues, 
the  founder  of  public  charities,  and  a  profuse  patron  of 
scholars,  but  a  parricide,  a  fratricide,  and  as  madly 
capricious,  bloodthirsty,  and  unjust  as  Caligula.  As  Ibn 
Batuta  pithily  sums  up  the  contradictions  of  his  character, 
"  there  was  no  day  that  the  gate  of  his  palace  failed  to 
witness  alike  the  elevation  of  some  object  to  affluence  and 
the  torture  and  murder  of  some  living  soul."  He  appointed 
the  traveller. to  be  kAzl  of  Delhi,  with  a  present  of  12,000 
silver  dinirs  (rupees)  and  an  annual  salary  of  the  same 
amount,  besides  an  assignment  of  village  lands.  In  the 
sultan's  service  he  remained  eight  years ;  but  his  good 
fortune  only  stimulated  his  nattiral  extravagance,  and  at 
an  early  period  his  debts  amounted  to  four  or  five  times 
his  salary.  At  last  he  fell  into  disfavour,  and  retired  from 
the  court,  only  to  be  summoned  again  on  a  congenial  duty. 
The  emperor  of  China,  the  last  of  the  Mongol  dynasty,  had 
sent  a  mission  to  Delhi  which  was  to  be  reciprocated,  and  the 
Moor  was  to  go  as  one  of  the  envoys.  The  account  of  the 
journey  through  Central  India  to  Cambay  is  full  of  interest. 
Thence  the  party  went  by  sea  to  Calicut,  which  is  classed 
by  the  traveller  with  the  neighbouring  Kaulam  (Quilon), 
Alexandria,  SudAk  in  the  Crimea,  and  Zayton  (or 
Chinchew,  q.v.)  in  China,  as  one  of  the  greatest  trading 
havens  in  the  world, — an  interesting  enumeration  from 
one  who  had  seen  them  alL  The  mission  party  was  to 
embark  in  Chinese  junks  (the  word  used)  and  smaller 
vessels,  but  that  carrying  the  other  envoys  and  the  presents, 
which  started  before  he  was  ready,  was  wrecked  totally ; 
the  vessel  that  he  had  engaged  went  off  with  hi;  pnperty, 
and  he  was  left  on  the  beach  of  Calicut.  Not  daii.-.g  to 
return  to  Delhi  with  such  a  tale,  he  remained  about  tl'onore 
onil  other  cities  of  the  western  coast,  taking  purl,  in  various 
adventures,  among  others  the  capture  of  Siad-.buv  (or  Goa), 
till  he  took  it  into  his  head  to  visit  the  Mi  'A'.io  Islands. 
There  he  was  made  welcome,"  was  nominated  k4z(,  married 
four  wives,  and  remained  some  months.  But  before  long  he 
was  deep  in  quarrels  and  intrigues,  and  in  August  1344 
he  left  for  Ceylon.  In  this  island  he  made  the  pilgrimage 
to  Adam's  Peak  ("The  Footmark  of  our  Father  Adam," 
he  calls  it),  of  which  he  gives  an  interesting  account. 
Thence  hebetook  himself  to  Ma'abar  (the  Coromandel  coast), 
where  he  joined  a  Musulman  adventurer  who  had  made 
himself  master  of  much  of  that  region,  with  his  residence 
at  Madura.  After  once  more  visiting  Malabar,  Canara, 
and  the  Maldives,  he  departed  for  Bengal,  a  voyage  of 
forty-three  day.s,  landing  at  SadkAwAn  (Chittagong).  The 
chief  circumstance  of  his  sojourn  in  Bengal  was  a  visit 
made  to  a  Musulman  saint  of  singular  character  and  pre- 
tensions, Shaikh  JalAluJdin,  who  dwelt  in  a  hermitage 
amoncr  the  Silhct  hills,  and  where  his  shrine  (at  Silhet)  is 


still  maintained  as  a  place  of  sanctity  under  the  irame  o( 
Shah  Jaldl.  Returning  to  the  deltA  he  took  ship  at 
SunirgAnw  (near  Dacca)  on  a  junk  Boimd  for  Java  (t.t"., 
Java  Minor  of  Marco  Polo,  or  Sumatra).  'Touching  on 
the  coast  of  Arakan  or  Burmah,  he  reached  Sumatra  in 
forty  days,  and  was  hospitably  received  at  the  court  of 
Malik  al-Dhdhir,  a  zealous  disciple  of  Isldm,  which  had 
then  recently  spread  among  the  states  on  the  northern 
coast  of  that  island.  The  king  provided  him  with  a  junk 
in  which  to  prosecute  his  voyage  to  China.  Some  of  the 
places  which  he  describes  on  this  line  are  hard  to  identify, 
but  apparently  one  of  them  was  the  coast  of  Camboja. 
The  port  which  received  him  in  China  was  Zayton,  famous 
in  Mar«o  Polo's  book,  and  identified  with  the  modern 
Chinchew.  He  also  visited  Sin-Kaldn  ("Great  China"  or 
Mdchln),  a  name  by  which  Canton  was  then  known  to  the 
Arabs,  and  professes  to  have  visited  also  Khansci  {Kinsay 
of  Marco  Polo,  i.e.,  Hangchau),  and  KhAnbdlik  (Cambalitc 
or  Peking).  The  truth  of  his  visit  to  these  two  cities,  and 
especially  to  the  last,  is  very  questionable.  The  traveller's 
own  history  singularly  illustrates  the  power  of  the  free- 
masonry of  Mahometanism  in  carrying  him  with  a  wel- 
come over  all  the  known  world,  and  some  anecdotes  of  his 
adventures  in  China  illustrate  this  even  more  forcibly. 

We  cannot  follow  in  detail  his  voyage  back,  or  tell  how 
he  saw  the  great  bird  Rukh  (evidently,  from  his  descrip- 
tion, an  island  lifted  by  refraction).  Revisiting  Sumatra, 
Malabar,  Oman,  Persia,  Baghdad,  he  crossed  the  great 
desert  to  Tadmor  and  Damascus,  where  he  got  his  first 
news  of  home,  and  heard  of  his  father's  death  fifteen. years 
before.  Diverging  to  Hamath  and  Aleppo,  on  his  return  to 
Damascus  he  found  the  Black  Death  raging,  so  that  two 
thousand  four  hundred  died  in  one  day.  Revisiting  Jeru- 
salem and  Cairo,  he  made  the  ^4/  for  ^  fourth  time,  and 
finally  turned  westward,  reaching  Fez,  the  capital  of  his 
native  country,  8th  November  1349,  after  an  absence  of 
twenty-four  years.  It  was,  he  says,  after  all,  the  best  of 
all  countries.  "  The  dirkems  of  the  West  are  but  littlo 
ones,  'tis  true ;  but  then  you  get  more  for  them." 

After  going  home  to  Tangier,  he  crossed  into  ,Spain  and 
made  the  round  of  Andalusia,  including  Gibraltar,  which 
had  just  then  stood  a  siege  from  Alphonso  XL  (whom  the 
traveller  calls  "the  Roman  tyrant  Adfunus").  In  1352 
the  restless  man  started  for  Central  Africa,  passing  by  the 
oases  of  the  Sahara  (where  the  houses  were  built  of  rock-salt, 
as  Herodotus  tells,  and  roofed  with  camel  skins)  to  Tim- 
buctoo  and  Gogo  on  the  Niger,  a  river  which  he  calls  the 
Nile,  believing  it  to  flow  down  into  Egypt,  an  opinion 
maintained  by  some  up  to  the  date  of  Lander's  discovery. 
Being  then  recalled  by  his  own  king,  he  returned  by 
Takadda,  Hogar,  and  Tawat  to  Fez,  which  he  reached  in 
the  beginning  of  1354.  This  is  the  end  of  his  recorded 
wanderings,  which  extended  over  a  space  of  twenty-eight 
years,  and  in  their  main  lines  alone  exceeded  75,000  miles. 

By  royal  order  his  history  was  written  down  from  his 
dictation  by  Mahommed  Ibn  Juzai,  the  king's  secretary,  a 
work  concluded  on  the  13th  December  1355.  This  editor 
ends  the  work  with  this  appropriate  colophon  : — "  Hero 
ends  what  I  have  put  into  shape  from  the  memoranda  of 
the  Shaikh  Abu-Abdallah  Mahommed  Ibn  Batiita,  whom 
may  God  honour  !  No  person  of  sense  can  fail  to  see 
that  this  Shaikh  is  the  Traveller  of  Our  Age  ;  and  he 
who  should  call  him  The  Traveller  of  the  whole  Body  of 
Isldm  would  not  exceed  the  truth  ! "  The  traveller  died 
in  1377-78,  aged  seventy-three. 

Ibn  Batuta's  travels  have  only  been  known  in  Europe  during  tbo 
present  century,  and  were  known  then  for  many  years  only  by 
Arabic  abridgments  existing  in  the  Gotha  and  Cambridge  libraries. 
Notices  or  extracts  had  been  published  by  Scetzen  (c.  1808), 
Kozegarten  (1818),  Apetz  (1819),  and  BcitSf.hardt  (1819),  when  in 
1 829  Dr  S.  Lee  published  for  the  Oriental  Translation  Ynud  a  versioa 
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from  the  abridgeJ  MSS.  at  Cambridge,  wliicli  attracted  mucli  in tere^t. 
TLc  French  capture  of  Constantina  at  last  afforded  MSS.  of  the 
complete  work,  one  of  them  the  autograph  of  Ibn  Juzai.  And  from 
these,  after  versions  of  fragments  by  various  French  scholars,  was 
derived  at  la^t  (1858-59)  a  careful  edition  and  translation  of  the 
whole  by  M.  Defreiuery  and  Dr  Sanguinetti,  with  a  valuable  index 
and  other  apparatus,  in  4  vols.  8vo.' 

Though  tliere  are  some  singular  chronological  difficulties  in  the 
narrative,  and  a  good  many  cursory  inaccuracies  and  exaggerations, 
there  is  no  part  of  it  except  the  voyage  to  China  in  which  its  sub- 
stantial veracity  is  open  to  doubt.  Nor  cau  it  bo  questioned,  wo 
think,  that  he  really  visited  China,  though  it  is  probable  that  liis 
visit  was  confined  to  the  ports  of  the  south.  The  whole  of  the 
second  part  of  his  story  especially  is  full  of  vivacity  and  interest. 
His  accounts,  e.g.,  of  the  Kaldive  Islands,  and  of  the  Ke.'^ro 
countries  on  the  Niger,  are  replete  with  interesting  particulais,  knd 
appear  to  be  accurate  and  unstrained.  The  former  agrees  sur- 
prisingly with  that  given  by  the  only  other  foreign  resident  wo  know 
of,  viz.,  Pyrard  do  la  Val,  two  hnndred  and  fifty  years  later.  His 
full  and  curious  statements  and  anecdotes  regarding  the  showy 
Tirtues  and  very  solid  vices  of  Sultan  Mahommed  Tughlak  are  in 
entire  agreement  with  Indian  historians,  and  add  many  fresh  details. 

To  do  justice  to  the  traveller's  own  character,  as  he  has  uncon- 
sciously drawn  it,  would  require  the  hand  of  Chaucer  and  his  freedom 
of  speech.  Not  deficient  either  in  acutencss  or  in  humanity;  full 
of  vital  energy  and  enjoyment ;  infinite  in  curiosity  ;  daring,  rest- 
less, impulsive,  sensual,  inconsiderate,  extravagant  j  superstitious 
in  his  regard  for  the  Mosltfm  saints  and  quacks,  and  plying  devout 
observances  when  in  difficulties  ;  an  agreeable  companion,  for  ho  is 
always  welcomed  at  first,  but  clinging  like  a  horseleech  when  he 
finds  a  full-blooded  subject,  and  hence  apt  to  disgust  his  patrons, 
and  then  to  turn  to  intrigue  against  them, — such  is  the  picture  we 
form  of  this  prince  of  Moslem  travellers.  (H.  Y.) 

IBN  EZRA.     See  Abenezra, 

IBN  KHALDOUN  (1332-1406),  a  celebrated  Arabic 
historian,  poet,  and  philosopher,  was  bom  at  Tunis  on  the 
Ist  Ramadhan  732  a.h.  (February  8,  1332).  His  name  was 
Abu  Zeid  Abdarrahmin,  that  of  Ibn  Khaldoun  being  a 
patronymic  derived  from  an  ancestor  Khaldoun  ibn  Othmdn, 
who  came  over  with  a  band  of  Arab  warriors  and  settled 
at  Carmona  in  Spain.  The  family  afterwards  established 
itself  in  Seville,  which  it  quitted  for  Tunis  on  the  approach 
of  Ferdinand  III.  Ibn  Khaldoun  at  an  early  age  applied 
himself  to  the  study  of  the  various  branches  of  Arabic 
learning  with  very  great  success,  and  entered  the  employ- 
ment of  the  sultan  as  private  secretary  at  the  age  of  twenty- 
one.  Not  believing,  however,  in  the  stability  of  his  master's 
throne,  ha  soon  afterwards  took  refuge  with  and  obtained 
employment  under  the  Merinide  sultan  Abu  Eindn  at 
Fez.  In  the  beginning  of  the  year  1356,  his  integrity 
having  been  suspected,  he  was  thrown  into  prison  until  the 
death  cf  Abu  EinAn  in  1358,  when  the  vizier  El  Hasan 
ibn  Omar  set  him  at  liberty,  and  reinstated  him  in  his  rank 
and  offices.  Ho  here  continued  to  render  great  service  to 
Abu  Salem,  Abu  Eindn's  successor,  but,  having  offended 
the  prime  miniiter,  his  position  became  less  pleasant  at 
court,  and  ho  sought  and  obtained  permission  to  emigrate 
to  Spain,  where,  at  Granada,  he  was  received  with  great 
cordiality  by  Ibn  el  Ahmer,  who  had  been  greatly  indebted 
to  his  good  offices  when  an  exile  at  the  court  of  Abu  Salem. 
The  favours  and  honours  he  received  from  the  sovereign 
Boon,  however,  excited  the  jealousy  of  the  vizier,  and  ho  was 
driven  back  to  Africa,  where  he  was  received  with  great 
cordiality  by  the  sultan  of  Bujaiye,  Abu  Abdallah,  who 
had  been  formerly  his  companion  in  prison.  Jealousies 
and  intrigues  again  drove  him  forth,  this  time  to  take 
refuge  with  the  lord  of  Biskera,  Ahmed  ibn  el  Jf ozni.  In 
answer  to  an  appeal  from  the  sultan  of  Tlemcen,  Ibn 
Khaldoun  raised  a  large  force  timongst  the  desert  Arabs  of 
tho  district,  and  pas.sed  over  to  the  service  of  that  prince. 
A  few  years  later  he  was  taken  prisoner  by  Abd  el  Aziz, 
who  had  defeated  the  sultan  of  Tlemcen  and  seized  upon 
the  throne.     He  then  entered  a  monastic  establishment, 

'  P.  Jose  de  S.  Antonio  Moura  previously  piibrslict  at  Lisbon  a 
Portuguese  translation  from  a  MS  ollaintd  by  him  at  Fez  many  years 
before. 


and  occupied  himself  with  scholastic  duties,  uutil  in  the 
year  1370  he  was  sent  foi  to  Tlemcen  by  the  new  sultan, 
Abd  el  Aziz.  After  the  death  of  Abd  el  Aziz  he  resided 
at  Fez,  enjoying  the  patronage  and  confidence  of  the  regent. 
After  some  further  vicissitudes  he  entered  the  service  of 
the  sultan  of  his  native  town  of  Tunis,  where  he  devoted 
himself  almost  exclusively  to  his  studies.  Having  received 
permission  to  make  the  pilgrimage  to  Mecca,  he  set  out  and 
reached  Cairo,  where  his  reputation  had  already  preceded 
him,  and  was  presented  to  the  sultan,  El  Melek  ed  Dhaher 
Berkouk,  who  insisted  on  his  remaining  there,  and  in  the 
year  1384  promoted  him  to  the  high  rank  of  grand  cadi  of 
the  Ilalekite  rite  for  Cairo.  This  office  he  filled  with  great 
prudence  and  probity,  and  succeeded  in  removing  a  mass 
of  abuses  with  which  the  administration  of  justice  in  Eg>-pt 
was  overgrown.  A  terrible  misfortune  now  fell  upon  him  ; 
the  ship  in  which  his  wife  and  family,  with  all  his  property, 
were  coming  to  join  him,  was  shipwrecked,  and  every  one 
on  board  lost.  He  endeavoured  to  find  consolation  in  fresh 
devotion  to  his  studie.s,  and  to  the  completion  of  his  great 
work  the  History  of  the  Arabs  of  Spain,  in  which  he  had 
long  been  engaged.  At  tho  same  time  ho  was  removed 
from  his  office  of  cadi,  which  gave  him  still  more  leisure 
for  his  work.  Three  years  later  ho  made  the  pilgrimage 
to  Mecca,  and  on  his  return  lived  in  strict  retirement  at 
the  village  of  Faiyoum  until  1399,  when  he  was  again 
called  upon  to  resume  his  functions  as  cadi.  He  was 
removed  and  reinstated  in  the  office  no  less  than  five  times.. 
In  the  month  of  Rabia  I.  803  a.h.  (October  to  November 
1400  A.D  ),  he  was  sent  to  Damascus,  in  connexion  with 
the  expedition  intended  to  oppose  the  celebrated  Timur 
or  Tamerlane.  Vi'hen  Timur  had  become  master  of  the 
situation,  Ibn  Khaldoun  let  himself  down  from  the  walls 
of  the  city  by  a  rope,  and  presented  himself  before  the 
conqueror,  who,  charmed  with  his  dignified  appearance 
and  his  learned  discourse,  permitted  him  to  return  to 
Egypt.  Ibn  Khaldoun  died  on  the  25th  Ramadhan  808 
A.H.  (IGth  March  1406),  at  the  age  of  sixty-four. 

Tho  great  work  by  which  he  is  known  is  a  "  Universal  History," 
but  it  deals  more  particularly  with  the  history  of  the  Arabs  of  Spain 
and  Africa.  Its  Arabic  title  is  Kitnb  el  'Iter,  wa  ditcdn  cl  Hubtadd 
ica  7  Khabcr,  /i  aiydm  el  'Arab  tea  'I  'Jjam  tea  'I  Berber  ;  that  is,' 
"The  Book  of  Examples  and  the  Collection  of  Origins  and  Informa- 
tion respecting  the  History  of  the  Arabs,  Foreigners,  and  Berbere." 
It  consists  of  three  books,  an  introduction,  and  an  autobiography. 
Book  i.  treats  of  the  influence  of  civilization  upon  man;  book  ii. 
of  the  history  of  tho  Arabs  and  other  peoples  from  the  remotest 
antiquity  until  the  author's  own  times;  book  iii.  of  the  history  of 
tho  Berber  tribes  and  of  the  kingdoms  founded  by  that  race  iu 
North  Africa.  The  introduction  is  an  elaborate  treatise  on  the 
science  of  history  and  the  development  of  society,  and  the  auto- 
biography contains  tho  history,  not  only  of  the  author  himself,  but 
of  his  family  and  of  the  dynasties  which  ruled  in  Fez,  Tunis,  and 
Tlemcen  during  his  lifetime.  An  admirable  edition  of  the  AiabK: 
text  has  been  printed  at  Boulak  (Cairo),  and  a  part  of  the  worK 
has  been  translated  by  the  late  Baron  dc  Sl.ine  under  the  title  of 
nistoire  des  £crUrcs  (Algiers.  1852-56) ;  it  contains  an  admirablo 
account  of  the  author  and  analysis  of  his  work.  (E.  H.  P.) 

IBN  KHALLIKAN  (1211-1282).  Abu 'lAbbds  Ahmed, 
better  known  as  Ibn  Khallikan,^  author  of  the  celebrated 
Arabic  biographical  dictionary,  was  born  at  Arbela  on  the 
22d  September  1211.  Some  of  his  biographers  trace  his 
descent  to  Jaafer  the  Barmecide,  the  well-known  unfor- 
tunate friend  and  vizier  of  Haroun  Alraschid.  His  lifd 
was  that  of  a  scholar  and  literary  man,  and  he  was  promoted; 
in  his  later  years  to  the  office  of  cadi  of  Damascus.  Ha 
died  in  the  Najibiyeh  College  of  that  city  on  the  29tli 
October  1282.  Hi»  great  work  is  the  Kildb  WafaijAtd 
'Aii/dii,  "The  Obituaries  of  Eminent  Men,"  and  contains 
brief  sketches   of   the   lives  of  all   the   most  igpartant 

'  Bv  some  scholars  this  sumaiiio  i-i  wTiltcn  Ibn  Khillikan  ;  but  his 
own  iutogriph  signature  recently  found  upon  a  manuscript  in  tbs 
Uaivetaity  Library,  Cambiidgc,  gives  Uie  usually  acccptad  fona. 
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personages  of  Muslim  history  and  literature,  with  many 
appropriate  anecdotes  illustrative  of  their  personal  character, 
and  extracts  from  the  works  of  such  of  them  as  were  authors 
or  poets.  It  is  the  most  complete  and  at  the  same  time 
the  most  universal  and  comprehensive  biographical  dic- 
tionary in  the  Arabic  language,  and  is  the  indispensable 
companion  of  the  student  of  Mahometan  literature.  Ibn 
Khallikan  has  many  imitators,  the  best-known  work  Of  the 
kind  being  the  Fuwdt  el'  Wafc.ydt,  "Omissions  of  the 
Wafayat,"  by  SaUh  ed  din  Muhammed  ibn  Shikir,  which 
has  been  published,  as  well  as  the  work  which  it  is  intended 
to  supplement,  at  the  Boulak  press. 

Ibn  Khallikan'a  work  has  been  publisheJ  in  Arabic  with  an 
English  transmit. on  by  Baroa  MaoGuckin  de  Slano  for  the  Oriental 
Translation  Fund  o£  Great  Britain  and  Ireland  (Paris,  1842),  audtbis 
edition,  which  is  found  in  most  public  libraries,  is  the  best  and  the 
most  accessible  one  extant. 

IBN  SINA.     See  Avicenna. 

IBO,  Ibu,  Igbo,  or  Eboe,  a  district  of  West  Africa, 
eituated  in  the  delta  of  the  Niger,  and  mainly  on  the  left 
or  eastern  bank  of  the  river.  The  chief  town,  which  is 
frequently  called  by  the  same  name,  but  is  more  correctly 
designated  Abo  or  Aboh,  lies  on  a  creek  which  falls  into 
the  main  stream  about  150  miles  from  its  mouth,  and  con- 
tains from  6000  to  8000  inhabitants.  The  Ibo  are  a  strong 
weU-built  Negro  race.  Their  women  are  distinguished  by 
their  embonpoint,  which  is  considered  by  the  people  them- 
selves as  the  perfection  of  beauty.  The  language  of  the 
Ibo  is  one  of  the  most  important  in  the  Niger  delta,  and  is 
gradually  extending  its  area.  The  Rev.  J.  F.  Schdn  began 
its  reduction  in  1841,  and  in  1861  he  published  a  grammar 
of  it  {OIcu  Ibo  Grammatical  Elements.  London,  Church 
Miss.  Soc).  Isoama  is  the  dominant  dialect,  being  spoken 
by  the  Aboh,  Elugu,  Aro,  and  Abadja  tribes. 

See  Captain  "W.  Allen's  Narrative,  London,  1848 ;  II.  Burdo, 
iNigcr  el  Bmui,  Paris,  1880 -(English  trans,  by  Mrs  Strange,  1880). 

'  IBRAHIM  PASHA  (1789-1848),  vicero'y  of  Egypt, 
a  real  or  adopted  son  of  Mehemet  Ali,  was  born  at  Cavalla 
in  Roumelia  in  1789.  Early  associated  with  the  Egyptian 
army,  he  won  a  name  for  himself  by  successful  operations 
against  the  rebel  tribes  of  Upper  Egypt  and  the  fugitive 
Mamelukes  in  Nubia,  before  he  entered  his  twenty-fifth 
year.  In  an  expedition  which  he  led  in  1816  against  the 
"Wahhibees  of  Arabia,  the  young  general  was  seriously 
liampered  by  the  want  of  organized  discipline  among  his 
troops,  and  on  his  triumphant  return  to  Cairo  in  1819  he 
eagerly  availed  himself  of  the  services  of  some  French 
officers  in  his  efforts  to  convert  the  Oriental  turbulence  of 
]>is  forces  into  the  disciplined  steadiness  of  the  West. 
Ibrdhim's  next  campaign  was  in  Greece,  whither  he  was 
ordered  in  August  1824  to  support  the  Turkish  sultan's 
attempts  to  restrain  the  risings  of  Hellenic  nationality. 
The  defeat  of  the  Turkish  and  Egyptian  fleet  at  Navarino 
(October  20,  1827)  by  the  united  English,  French,  and 
Russian  squadrons  was  the  signal  for  Ibrahim's  recall  from 
the  Morea,  which  had  suffered  keenly  at  the  hands  of  the 
cruel  Oriental.  In  Egypt  he  at  once  sit  himself  afresh 
to  the  work  of  reorganization  in  army  and  navy,  and  in 
J831,  when  Mehemet  Ali  ordered  an  almost  unprovoked 
invasion  of  Syria.  Ibrahim  was  again  at  t!ie  head  of  he 
Egyptian  army.  Unchecked  by  tne  loss  of  6000  men  from 
Lholera  before  leaving  Egypt,  he  appeared  suddenly  on  the 
Syrian  coast,  took  Gaza,  Jaffa,  and  Kiiffa  b}  surprise,  and 
J)y  the  29th  of  November  had  invested  Acre.  There  he 
Iret  with  a  stubborn  resistance;  twice  in  vain  ho  attempted 
Lo  carry  the  seaport  by  storm,  and  in  the  midst  of  tlio  siege 
he  was  called  away,  to  meet  an  army  oi  relief,  commanded 
by  'Osm4n  Pasha,  governor  of  Aleppo.  Near  Tripoli  lie 
surprised  'Osmdn,  who  decamped  without  fighting,  and 
returning  hast'lv  to  Acre,  he  threw  bis  wlinlo  fnrca  on  the 


place,  carrying  it  (27th  May  1832)  with  a  loss  of  1400 
men.  Without  a  pause  he  marched  on  Damascus,  which 
offered  no  resistance.  At  Hims  (July  28)  he  encountered 
and  defeated  a  Turkish  army  of  30,000  men,  with  a  force  of 
16,000,  and  passing  swiftly  through  the  defiles  of  Beylin, 
overtook  and  completely  routed  the  retreating  enemy  at 
Adaneh.  Another  victory  followed  at  Oulou-Kislak,  and 
then,  near  Konieh,  Ibrahim  was  met  by  the  vizier  Resheed 
Pasha  at  the  head  of  00,000  men.  Favoured  by  a  murky 
day — an  advantage  which  helped  to  counterbalance  the 
great  disparity  of  his  forces — he  contrived  to  throw  the 
Turkish  army  into  confusion,  and,  by  the  capture  of  the 
vizier,  converted  an  impending  disaster  into  the  most 
brilliant"  of  his  victories.  Meantime  his  fleet,  equally 
successful,  had  chased  that  of  the  sultan  back  to  the 
Bosphorus,  and  the  victor,  without  an  army  to  oppose  him, 
was  within  six  marches  of  Constantinople.  At  the  critical 
moment  the  order  came  from  Mehemet  Ali  to  await  rein- 
forcements. But  before  these  arrived  the  golden  oppor- 
tunity was  lost.  The  Russian  army  and  fleet  advanced  to 
the  protection  of  the  Ottoman  capital ;  the  other  Western 
powers  combined  in  the  effort  to  effect  peace;  and  by 
treaty  in  February  1833  Syria  and  Adana  were  handed 
over  to  Mehemet  on  the  condition  of  his  paying  tribute  for 
them.  As  governor,  Ibrahim  reduced  the  new  territory  to 
order,  and  gave  a  strong  impulse  to  industrial  enterprise. 
But  war  again  broke  out  in  1839,  and  at  Nezeeb  (24th 
Juno)  Ibrahim  dealt  a  second  deadly  blow  to  the  Turkish 
povifer.  Again  the  commands  of  Mehemet  forbade  him  to 
follow  up  his  success,  and  the  campaign,  cut  short  by  the 
interference  of  tho  British,  ended  in  the  restoration  of  Syria 
to  the  Porte  in  1841.  After  his  retreat  from  Damascus, 
achieved  with  marti.il  skill,  although  accompanied  with 
serious  losses,  Ibrahim  laid  down  his  sword.  Retiring  to 
his  estates  in  the  plain  of  Heliopolis,  he  occupied  himself 
in  establishing  cotton  and  olive  plantations,  till  in  1844  he 
was  called  to  succeed  his  father  as  viceroy.  He  died  at 
Cairo,  9th  November  1848,  only  a  few  months  after  the 
formal  confirmation  of  his  rank  of  viceroy.  The  finest 
qualities  of  a  great  commander  were  his,  who  out  of  semi- 
barbarous  hordes  fashioned  a  formidable  army,  and  twice 
by  his  individual  prowess  threatened  the  overthrow  of  the 
Ottoman  empire.  His  cruelty,  the  ono  blot  on  his  valour, 
may  be  regarded  as  an  accident  of  his  life  rather  than  as 
a  fixed  trait  in  his  character.  In  times  of  peace,  at  least, 
he  displayed  the  sagacity  as  well  as  the  firmness  of  an  en- 
lightened administrator.     See  Egypt,  vol.  vii.  p.  704. 

IBRAILA,  Braila,  Brahilow,  or  Brailow,  a  town, 
formerly  of  Wallachia,  now  of  Roumania,  situated  on 
the  left  bank  of  tho  Danube,  about  9  miles  south  of 
Galatz  and  102  miles  from  the  Sulina  mouth  of  the  river. 
It  has  a  railway  station  within  a  quarter  of  a  mile  to  the 
mrtli-west  ou  the  Bucharest  and  Galatz  line — a  branch  line 
coming  down  to  the  harbour;  and  it  is  the  seat  of  a  cham- 
ber of  commerce,  a  tribunal  of  commerce,  and  an  agency 
of  the  Danube  Navigation  Company.  Most  of  the  town 
lies  about  45  or  50  feet  above  the  level  of  the  sea,  there 
being  only  a  very  narrow  strip  of  low-l3ing  ground  (some 
60  or  100  feet)  between  the  edge  of  the  river  and  the  steep 
and  lofty  bank  by  which  aw  this  part  its  course  is  defined. 
Ibraila  is  one  of  tho  most  regular  places  in  Roumania,  stand- 
ing, indeed,  in  this  respect,  next  after  Bucharest  itself. 
Few  of  tho  houses,  however,  are  more  than  two  stories 
high.  Towards  the  land  it  has  the  shape  of  a  crescent, 
the  curve  of  the  outer  streets  being  controlled  by  the 
direction  of  the  old  fortifications,  which  were  dismantled 
in  1828  A  wide  and  tree-planted  boulevard — the  Strada 
Buiivaruului — separates  the  town  proper  from  the  suburban 
portion.  There  is  a  public  garden  along  the  brow  of  the 
bink  towards  tho   river.       Resides   the   cathedral  of  St 


1  B  T  — 1  C  E 


61) 


Michael,  a  large  but  ungainly  building  of  grey  santl'^ftync, 
there  are  seven  Greek  churches,  a  Roman  Cutliolic  church, 
a  Protestant  church,  a  Jewish  synagogue,  and  a  church 
belonging  to  the  strange  Russian  sect  of  the  Lipoyani  or 
Skoptsi.  Ibraila  has  long  had  a  large  share  in  the  trade  of 
the  Danabe.  In  183G  it  was  visited  by  382  ships.  In 
1870  there  entered  493G  vessels  and  6097  cleared,  with  a 
respective  total  burden  of  807,139  tons  and  821,274  tons. 
In  1877  the  exports  included  87,002  quarters  of  wheat, 
87,314  of  maize,  80,938  of  barley,  11,904  of  rye,  besides 
a  largo  quantity  of  grain  which  appears  under  the  returns 
for  Galatz.  The  railway  between  Ibraila  and  Ualatz  takes 
a  wide  circuit,  instead  of  following  the  direct  line  of  the 
river.  The  population,  according  to  Henko  (/?uto(i«1(?;i  .• 
Land  und  folk,  Leipsic,  1877),  is  42,000,  of  whom  53  per 
cent,  are  Roumanians,  20  per  cent  Greeks,  15  per  cent. 
Jews,  and  the  remainder  Germans,  <tc.  According  to  the 
BaUt.  Soc.  Geogr.  Homane,  1876,  the  total  is  28,000. 

In  tho  latter  part  of  the  18th  century  Ibraila  was  several  times 
taken  by  tho  Russians,  and  on  one  occasion  (1770)  it  was  burned. 
By  the  peace  of  Bucharest  (1812)  the  Turks  retained  the  right  of 
garrisoning  the  fortress.  In  1828  it  was  gallantly  defended  by 
Soliman  Pasha,  who,  after  holding  out  from  the  middle  of  May  till 
the  end  of  Juno,  was  allowed  to  march  out  with  the  honours  of  war. 
At  the  peace  of  Adrianople  the  place  was  definitively  assigned  to 
Wallachia.  It  was  tho  spot  clioscn  by  Gortschakoff  for  crossing 
the  Danube  with  his  division  in  1851. 

IBYCUS,  a  Greek  lyric  poet,  who  flourished  about  the 
60th  Olympiad — 540  b.o. — was  a  native  of  Rhegiura  in 
Italy,  but  spent  the  greater  part  of  tis  life  at  the  court  of 
Polycrates,  tyrant  of  Samos.  A  curious  story,  not  always 
accepted,  is  told  in  conLoxion  with  his  death.  While 
travelling  in  the  neighbourhood  of  Corinth,  the  poet  was 
ivaylaid  and  mortally  wounded  by  robbers.  As  he  lay  dying 
on  the  ground,  he  saw  a  flock  of  cranes  flying  overhead, 
and  called  upon  them  to  avenge  his  death.  The  murderers 
betook  themselves  to  Corinth,  and  soon  after,  while  sitting 
in  the  theatre,  saw  the  cranes  hovering  above.  One  of 
them,  either  in  alarm  or  jest,  ejaculated,  "  Behold  the 
avengers  of  Ibycus,"  and  thus  gave  the  clue  to  the- detection 
of  the  crime.  The  phrase,  "  the  cranes  of  Ibycus,"  passed 
into  a  proverb  among  the  Greeks.  Of  the  seven  books  of 
lyrics  by  Ibycus,  which  Suidaa  mentions,  only  a  few  frag- 
ments have  come  down  to  us,  but  these  afford  sufficient 
evidence  to  support  Cicero's  estimate  of  the  author  whom 
he  pronounce?  {Tu3c.,  iv.  33)  from  his  writings  "maxime 
vero  omnium  flagrasso  amore."  Even  from  his  mythical 
'and  heroic  pieces,  in  which'  he  was  less  successful,  Ibycus 
did  not  exclude  tho  erotic  element.  The  dialect  in  which 
he  wrote  partook  both  of  the  Doric  and  of  the  .(Eolic 
peculiarities.  The  best  edition  of  the  fragments  is  Ibyci 
Rhegini  Carminum  Reliquice,  edited  by  Schneidewin,  and 
published  at  Guttingon  in  1833. 

ICA,  YoA,  or  EccA,  an  inland  city  of  Peru,  capital  of  a 
district  in  the  department  of  Lima,  situated  170  miles 
south-south-east  of  tho  city  of  Lima,  and  48  miles  south- 
south-west  of  Pisco  on  the  Pacific  Ocean,  with  which  it  is 
connected  by  a  railway.  Between  Pisco  and  lea  the  country 
is  a  desolate  and  barren  desert,  but  lea  itself  lies  in  a  fruitful 
valley  surrounded  by  corn-fields  and  vineyards.  On  account 
of  the  frequent  earthquakes  the  town  has  a  very  ruinous 
appearance,  but  it  enjoys  considerable  prosperity,  and  ex- 
ports by  way  of  Pisco  large  quantities  of  wheat,  maize, 
cotton,  cochineal,  wine,  and  spirits.  Originally  the  city, 
when  founded  in  1503,  was  built  4  miles  south-east  from 
where  it  now  stands,  the  change  of  site  taking  place  after 
a  great  earthquake  in  1571.  .Another  sovere  earthquake 
in  1604  led  to  a  new  town  being  built  close  to  the  old  one. 
The  population  is  about  7000. 

ICE  is  the  solid  crystalline  form  which  water  assumes 
when  exposed  to  a  sufficiently  low  temperature.      It  is 


frequently  precipitated  from  tho  air  n.i  hoarfrost,  snow,  or 
hail;  and  in  the  glaciers  ond  Bnows  of  lofty  mountain  sys- 
tems or  of  regions  of  high  latitude  it  exists  on  a  gigantic 
scale,  being  especially  chnracteri.itic  of  tho  seas  ond  lands 
around  the  poles,  which  consequently  have  hitherto  been 
practically  inaccessible  to  man.  Also  in  various  parts  of 
tho  world,  especially  in  France  and  Italy,  great  quantities 
of  ice  form  in  caves,  which,  in  virtue  of  their  depth  below 
the  earth's  surface,  their  height  above  the  sea-level,  or  their 
exposure  to  suitable  winds,  or  to  two  or  more  of  these 
condit::)ns  in  combination,  are  unaffected  by  ordinary 
climatic  changes,  so  that  the  mean  annual  temperature 
is  sufficiently  low  to  ensure  tho  permanency  of  the  ice. 
Tho  great  ice  supply  for  the  island  of  Ttnerilfe  is  obtained 
from  such  a  cave,  which  is  100  feet  long,  30  feet  broad, 
and  from  10  to  16  feet  high,  and  which  is  situated  on 
the  Peak  some  10,000  feet  above  the  sea-leveL  Accord- 
ing to  tho  Rev.  S.  Browne  (Lrit.  Ass.  Report,  1804), 
such  cave-jce  is  generally  peculiar  in  its  columnar  appear- 
ance, and  apparently  less  easy  to  melt  than  ordinary  surface 
ice. 

In  the  mutual  transformations  of  water  and  ice,  many 
remarkable  physical  phenomena  occur.  Thus,  during  the 
process  of  melting  a  block  of  ice  or  of  freezing  a  quantity 
of  water,  no  change  of  temperature  can  take  place  eo  long  aa 
there  is  a  thorough  mixture  of  water  and  ice.  Consequently,' 
the  "  freezing-point"  or  temperature  at  which  water  freezes 
is  a  temperature  so  readily  determined  that  it  is  conveniently, 
employed  as  one  of  tho  standard  temperatures  in  the  graduar 
tion  of  ordinary  thermometer  scales,  such  as  the  centigrade, 
tho  Fahrenheit,  and  the  Riaumur.  The  centigrade  scale, 
whoso  zero  corresponds  to  this  freezing-point  of  water,' 
is  the  temperature  scale  that  is  employed  throughout  this 
article.  In  the  act  ef  freezing,  water,  though  its  tempera- 
tui-e  remains  unchanged,  undergoes  a  remarkable  expansion 
or  increase  of  bulk,  so  thct  ice  at  0°  C.  is  less  dense  than 
water — a  fact  demonstrated  at  once  by  its  power  of  floating. 
"Ground-ice"  or  "anchor-ice,"  which  forms  in  certain  cir- 
cumstances at  the  bottom  of  streams,  is  only  an  apparent 
exception  to  this  relation  between  the  densities  of  water 
in  its  solid  and  liquid  states,  being  retained  there  by  the 
cohesion  between  it  and  the  stones  or  rocks  which  compose 
tho  river's  bed.  When  forcibly  released  from  this  contact 
with  the  bottom,  the  ice  at  once  ascends  to  the  surface. 
Ground-ice  may  thus  bo  the  lowest  stratum  of  the  once 
completely  frozen  mass  of  water,  adhering  to  the  bottom 
during  the  thawing  and  melting  of  the  ice  at  the  surface; 
or  it  may  even  be  formed  under  favourable  conditions  below 
briskly  flowing  water,  probably  by  the  action  of  eddies, 
wtich  draw  the  surface  water  down  through  the  warmer 
but  denser  liquid,  and  thus  cool  the  stones  and  rocks  at 
tho  bottom.  As  water  then  expands  on  freezing,  so  con- 
versely ice  contracts  on  melting;  and  the  ice-cold  water  thus 
formed  continues  to  contract  when  heated  until  it  has 
reached  its  point  of  maximum  density.  Joule,  from  a  series 
of  careful  experiments,  determined  the  temperature  at  which 
water  attains  its  maximum  density  to  be  39°-l  Fahr.,  or 
very  nearly  4°  0.  Hence  water  contracts  aa  its  temperature 
rises  from  0°  C.  to  4°  C;  but  at  higher  temperatures  it 
behaves  like  the  great  majority  of  other  substances,  expand- 
ing with  rise  of  temperature.  At  do  temperature,  however, 
does  water  in  the  liauid  state  become  less  dense  than  ice, 
as  the  following  table  of  relative  densities  shows : — 

Density  of  ice      at  0°  0.  -  -9176 

water  at  0°C.  -  -gSSSa 

„  „        4'C.  -  1  00000 

,,      10*  C.  -  «997« 

„    100*  C.  -  ■95868 

Under  the  influence  of  heat,  ice  itself  behayes  as  most 
solids  do,  contracting  when  cooled,  expanding  when  heated. 
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According  to  Plucker,  the  coefficient  of  cubical  dilatation 
at  moderately  low  temperatures  is  -0001585.  From  a 
series  of  elt.  orate  experiments,  Person  deduced  -505  as  the 
specific  heat  of  ice,  or  about  half  that  of  water  ;  in  other 
words,  the  heat  required  to  raise  1  lb  of  water  1°  C.  will 
raise  2  B)  of  ice  through  the  same  range  of  temperature  or 
1  D)  of  ice  through  3°  C. 

Tliouf'h  no  rise  of  temperature  accompanies  the  melting 
of  ice,  there  is  yet  a  detinite  quantity  of  heat  absorbed, 
and  a  corresponding  amount  of  work  done — mainly  in 
altering  the  physical  condition  of  the  substance.  The  heat 
which  disappears  is  transformed  into  other  and  less  evident 
forms  of  energy, — as,  for  example,  the  energy  of  translatory 
motion,  which  is  the  chief  characteristic,  according  to  the 
recognized  molecular  theory  of  matter,  of  the  molecule  in 
the  liquid  as  compared  with  the  molecule  in  the  solid  The 
heat  which  is  thus  i-bsorbed  during  the  melting  of  unit 
miss  of  ice  is  called  the  latent  heat  of  water,  and  its  value 
in  ordinary  heat-units  is  79 '25,  according  to  the  determina- 
tion of  Person.  Hence  as  much  heat  is  required  to  trans- 
form 1  lb  of  ice  at  0°  C.  into  water  at  the  same  tempera- 
ture as  would  raise  in  temperature  I  fe  of  water  through  a 
range  of  79°25  C,  or  7925  lb  of  water  through  a  range 
of  1°  C.  The  same  amount  of  heat  which  is  absorbed 
when  ice  becomes  water  is  evolved  when  water  becomes  ice, 
60  that  the  melting  of  ice  is  accompanied  by  the  abstraction 
of  heat  from  surrounding  objects,  that  is,  by  a  cooling 
^ect ;  and  the  freezing  of  water  by  a  heating  eflect. 
These  thermal  effects  are  generally  masked  by  the  pro- 
cesses whereby  the  change  of  state  is  effected  ;  but  the 
cooling  which  accompanies  the  melting  of  ice  may  be 
observed  wheu  prossu'e  is  use''  as  the  agent  for  accom- 
plishing the  change.  That  ice  can  be  so  melted  by  increase 
of  pressure  was  first  pointed  out  by  Professor  James 
Thomson  (now  of  Glasgow)  in  a  paper  published  in  the 
Transactions  of  the  Jioyal  Society  of  Edinburgh  for  1849  ; 
previous  to  that  time  the  temperature  of  melting  ice  was 
believed  to  be  absolutely  constant  under  all  conditions. 
Thomson  showed  that,  since  water  expands  on  freezing, 
the  laws  of  thermodynamics  require  that  its  freezing-point 
must  be  lowered  by  increase  of  pressure ;  and,  by  an  ap- 
plication of  Carnot's  principle,  he  calculated  that  for  every 
additional  atmosphere  of  pressure  the  freezing-point  of 
water  was  lowered  by  -0075  of  a  degree  centigrade.  This 
remarkable  result  was  soon  after  verified,  even  to  its 
numerical  details,  by  his  brother,  Sir  AYilliam  Thomson 
{Proceedings  of  the  Uo;/al  Society  of  Ediiihurglt,  1850).  The 
Thomsons  and  Helniholtz  have  since  then  successfully  ap- 
plied this  behaviour  of  ice  under  pressure  to  the  explanation 
of  many  curious  properties  o'  the  substance.  When  two 
blocks  of  ice  at  0°  '"*.  are  pressed  together  or  even  simply 
laid  in  contact,  they  gradually  unite  along  their  touching 
surfaces  till  tiiey  form  one  block.  This  regelation,  as  it  is 
called,  is  duo  to  the  iucreased  pressure  at  the  various  points 
of  contact  causing  the  ice  there  to  melt  and  cooL  The 
water  so  formed  lends  to  escape,  thus  relieving  the  pres- 
sure for  an  instant,  refreezing,  and  reluming  to  the  original 
temperature  This  succession  of  melting  and  freezing,  with 
their  accompanying  thermal  efl'ects,  goes  on  until  the  two 
blocks  aro  cemented  into  one.  Thus  it  is  that  a  snowball 
is  formed  ;  and  in  virtue  of  the  same  succession  of  pheno- 
mena does  the  glacier  mould  itself  to  its  rocky  bed  and 
flow  down  tho  valley,  behaving  in  many  respects  like  a 
viscous  fluid. 

Ice  forms  over  f'csh  wa'ei  if  the  temperature  of  the  .lir 
has  been  for  a  sufficient  time  at  or  below  the  freezing-point ; 
b'lt  not  until  the  whole  mass  of  w  ater  has  been  cooled  down 
to  its  point  o''  maximum  density,  eo  that  th»  subsequent 
cooling  of  the  surface  can  give  rise  to  uo  convection  currents, 
•3  the  freezing  possible.     Sea-water,  in  the  r"  :3t  favourable 


circuinslarces,  does  rot  freeze  till  its  tcroporataro  i?  reduced 
to  about  -  2°  C.  ;  and  the  ice,  when  formed,  is  found  to 
have  rejected  four-fifths  of  the  salt  which  was  originally 
present.  In  the  upper  provinces  of  India,  water  is  made 
to  freeze  during  cold  clear  nights  by  leaving  it  overnight 
in  porous  vessels,  or  in  bottles  which  are  enwrapped  in 
moistened  cloth.  Tho  water  then  freezes  in  virtue  of  the 
cold  produced  by  its  own  evaporation  or  by  tho  drying  of 
the  moistened  wrapper.  In  Bengal  the  natives  resort  to  a 
still  more  elaborate  forcing  of  tlie  conditions.  Shallow  pits 
are  dug  about  2  feet  deep  and  filled  three-quarters  full  with 
dry  straw,  on  which  are  set  flat  porous  pans  containing  the 
water  to  be  frozen.  Exposed  overnight  to  a  cool  dry  gentle 
wind  from  the  north-west,  the  water  evaporates  at  the 
expense  of  its  own  heat,  and  the  consequent  cooling  takes 
place  with  sufficient  rapidity  to  overbalance  the  slow  influx 
of  heat  from  above  through  the  cooled  dense  air  or  from 
below  through  the  badly  conducting  straw. 

The  growing  demand  for  ice  for  domestic,  medicinal,  and 
other  purposes  has  led,  not  only  to  the  development  of  a 
regularly  organized  icetrade,  but  also  to  the  invention  of 
machines  for  the  manufacture  of  ice  in  countries  which  do 
not  possess  a  sufficient  home  supply.  The  various  types  of 
machines  which  have  been  or  ate  in  use  call  for  a  brief 
description.  Freezing-mixtures,  such  as  the  familiar  snow 
and  salt  or  the  mixture  of  sulphate  or  phosphate  of  sodium 
and  dilate  nitric  acid,  may  be  dismissed  wit!'  a  word,  sinco 
they  are  restricted  in  use  to  tho  production  of  intense  cold 
for  a  brief  period  of  time,  and  are  incapable  of  economic 
application  to  the  formation  of  large  quantities  of  ice. 

All  ice-machines  which  have  proved  of  practical  utility 
may  be  grouped  under  two  great  classes  : — those  which 
utilize  the  lowering  of  temperature  that  accompanies  the 
rapid  expansion  of  a  compressed  gas,  and  those  which  make 
use  of  the  like  thermal  effect  that  results  from  the  vola- 
tilization of  some  liquid.  In  machines  of  the  first  type, 
the  gas  usually  employed  is  atmospheric  air,  which  is 
first  compressed  to  three  or  four  atmospheres,  and  kept 
cool  by  circulating  water  or  by  other  suitable  means.  It  is 
then  allowed  to  expand,  and  the  heat  necessarily  absorbed 
during  the  expansion  is  drawn  either  from  the  water  to  bo 
frozen  or  from  a  solution  of  brine  which  does  not  freeze  at 
the  ordinary  freezing  temperature,  and  thus  becomes,  so  to 
speak,  a  vehicle  for  the  cold.  In  18-19  Gorrie  constructed 
such  a  machine,  which,  however,  was  unsatisfactory  in  its 
action,  probably  because  the  compressed  air  was  not 
sufficiently  cooled  and  dried.  More  efficient  in  their  action 
were  Kirk's  machine  (patented  in  18G3),  and  AViudhausen's 
(1870),  one  of  which  at  the  Vienna  exhibition  produced  30 
cwts.  of  ice  per  hour,  at  the  cost  of  la  per  cwt.  The  mode 
of  action  of  AVindhansen's  is  as  follows.  A  piston  works 
to  and  fro  in  a  cylinder,  compressing  the  air  in  the  one  end 
and  allowing  it  to  expand  in  the  other.  The  compressed 
and  therefore  heated  air  forces  its  way  through  a  valve  to 
the  cooling  chambers,  from  which  it  is  led  towards  the  other 
end  of  the  cylinder.  Here  the  inlet  valve  is  so  arranged 
that  it  closes  at  a  certain  position  of  the  receding  piston, 
thus  permitting  what  air  has  entered  to  expand  and  cool. 
At  the  returu  stroke  this  cooled  air  is  forced  out  through 
easily  opening  valves, — part  going  to  cool  the  chambers 
into  which  the  heated  compressed  air  enters  from  the 
cylinder,  and  part  passing  to  the  refrigerator,  from  which 
after-serving  its  purpose  it  is  pushed  on  by  the  fresh  supply 
of  cooled  air  to  tho  compressing  end  of  tho  piston  chamber. 
Such  machines,  to  work  economically,  require  largo  cylinders, 
tight-fitting  pistons  working  with  little  friction,  and  perfect 
regulation  in  the  motions  of  the  various  parts — conditions 
so  dlflicult  to  fulfil  that  refrigeration  by  means  of  compressed 
air  may  be  regarded  as  a  practical  failure.  The  machines 
constructed  by  the  Bell-Coleman  Mechanical  Refrigeration 
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Company  (Glasgow)  titiliie  as  the  cooliog  agent  a  mixture 
of  certain  hydrocarbon  gases  which  are  obtained  from  the 
distillation  of  carbonaceous  shale.  The  gas  is  compressed 
to  a  pressure  of  about  8  atmospheres,  and,  after  being  cooled 
by  expansion,  is  carried  off  and  consumed  as  fuel  These 
muchiaes  are  not  specially  intended  for  the  production  of 
ice ;  but,  as  refrigerators,  they  are  successfully  employed 
for  preserving  meat  on  board  ship. 

Among  machine.'  of  the  second  group  there  is  a  great 
variety  of  construction,  because  of  the  great  differences 
which  exist  in  the  properties  of  the  liquids  used.  Thus 
water,  sulphuric  etlier,  bisulphide  of  carbon,  ammonia, 
meihylic  elher,  sulphurous  acid,  and  other  substances  have 
been  employed  as  refrigerating  agents.  In  all  cases,  it  is 
the  so-called  latent  heat  of  vaporization  that  is  utilized ; 
and  did  the  efficiency  of  the  method  depend  only  on  this, 
water  would  undoubtedly  be  the  best  material  on  account 
of  the  great  latent  heat  of  its  vapour.  But  as  important 
from  a  practical  point  of  view  are  the  vapour  pressures 
that  come  into  play  throughout  the  range  of  temperature 
employed.  Thus  at  10'  C.  the  pressure  of  water  vapour 
is  so  small,  only  '012  of  an  atmosphere  (and  at  lower  tem- 
peratures of  course  it  is  still  smaller),  that,  to  make  the 
evaporation  of  water  an  efficient  means  of  refrigeration,  the 
process  mujt  be  conducted  under  a  very  much  diminished 
pressure.  As  early  as  1755,  Dr  Cullen  managed  to  freeze 
water  by  its  own  evaporation  in  a  vacuum ;  but  this 
method,  though  greatly  developed  by  Nairne,  Leslie,  and 
Vallance,  can  be  applied  to  the  production  of  ice  in  small 
quantities  only. 

The  same- objection  applies,  of  course,  to  sulphuric  ether, 
bisulphide  of  carbon,  or  any  substance  which  boils  under 
oidinary  atmospheric  pressure  at  a  temperature  above  that 
of  the  aif.  Ether  boils  at  34°'8  C.,  and  bisulphide  of 
carbon  at  46'''2  C.  ;  and  their  vapour  pressures  at  10°  C. 
are  respectively  '377  and  "267  of  an  atmosphere.  They 
thus  volatilize  much  more  readily  than  water,  and  require  a 
comparatively  slight-  vacuum  to  render  their  evaporation 
sufficiently  rapid  for  refrigerating  purposes.  In  the  ether 
machine,  which  may  be  taken  as  a  type,  the  ether,  on  being 
vaporized  in  the  refrigerator  under  a  partial  vacuum,  is 
drawn  over  and  compressed  to  the  liquid  state  in  the  con- 
denser, which  is  kept  cool  by  -circulating  water;  From  the 
condenser  it  is  then  led  back  to  the  refrigerator,  to  be  re- 
ovaporated.  Perkins's  machine  (1834),  Twining's  patent  of 
1850,  Harrison's  machine  (1857),  Siebe's  machine  (1862), 
and  Siddeley  and  Mackay's  apparatus  are  ether-machines  ; 
and  all  except  the  first,  which  is  hardly  adapted  for  exten- 
sive freezing,  surround  the  refrigerator  with  brine,  which 
when  cooled  flows  easily  around  and  between  the  cases 
containing  the  water  to  be  frozen.  Van  derWeyde(1869) 
substituted  naphtha,  gasolin,  or  chimogene  for  the  ether ; 
and  in  Johnston  and  Whitelaw's  machine  bisulphide  of 
carbon  is  used  somewhat  similarly.  The  great  difficulty 
in  machines  of  the  ether  tjrpe  is  to  prevent  leakage,  so  as 
to  keep  the  partial  vacuum  really  efficient ;  and  moreover 
ether,  which  is  in  most  respects  superior  to  all  the  other 
substances  employed,  has  an  awkward  tendency,  under 
the  influence  of  frequent  condensations  and  rarefactions, 
to  transform  itself  into  less  volatile  isomers. 

The  great  characteristic  of  ice- machines  which  employ 
ammonia,  methylic  ether,  or  sulphurous  acid,  as  compared 
with  those  of  the  ether  type,  is  that  they  work  at  increased 
instead  of  diminished  pressures,  since  these  substances  are 
gaseous  at  ordinary  temperatures  and  pressures,  and  require 
for  their  liquefaction  either  the  production  of  a  low  tem- 
perature or  the  application  of  a  high  pressure.  For  facility 
of  reference  the  boiling  points  and  vapour  pressures  at  three 
4lifferent  temperatures  for  these  substances  are  given  in  the 
following  table. 


Xame  of  Sabstane 

nolling 
Folut. 

V*pour-Pre«urei  e«tl- 
mated  Id  Atmosiihcrei. 

At  10-. 

At  W.     At  W. 

Ammonia  

-38''-60C. 
-23' -65 
- 10'-08 

6-1 
86 
2-3 

8-5      11-6 
4-8        66 
3-2        4-5 

Methylic  ether 

The  best  known  of  the  ammonia  machines  is  Carry's 
(1859),  the  principle  and  construction  of  which  are  remark- 
ably simple.  Two  strong  metal  vessels,  the  boiler  and 
refrigerator,  are  connected  above  by  a  tube.  In  the  boiler 
a  saturated  solution  of  ammonia  is  raised  to  130°-150°  0. 
The  ammonia  is  driven  over  under  high  pressure  into  the 
refrigerator,  round  which  cold  water  circulates,  and  In 
which  the  ammonia  is  condensed  to  a  liquid.  The  boiler 
is  then  placed  in  cold  water,  and  as  its  temperature  falls 
the  pressure  in  the  apparatus  is  relieved  and  the  liqaid 
ammonia  in  the  refrigerator  vaporizes  rapidly,  thereby 
producing  intense  cold,  and  redissolves  in  the  boiler.  The 
temperature  to  which  the  boiler  must  be  raisea  at  first  is 
determined  by  the  condition  that  the  pressure  in  the  boiler 
must  correspond  to  the  pressure  of  the  ammonia  vapour  at 
the  temperature  of  the  condenser.  Now  the  pressure  ol 
ammonia  vapour  increases  from  8J  atmospheres  at  20°  0. 
to  IH  at  30°  C.  ;  and  this  higher  pressure  is  extremely 
difficult  to  keep  up  in  such  an  apparatus  as  CaiT^'s,  because 
of  inevitable  leakage.  In  warm  countries,  accordingly,  the 
ammonia-machine  is  practically  useless  because  of  the  high 
pressures  required  ;  and  in  temperate  climates,  where  natural 
ice  can  be  stored  throughout  summer,  an  ice-machine  is 
not  in  snch  great  demand.  One  great  drawback  to  the 
efficient  working  of  Carry's  machine  is  the  difficulty  of 
keeping  the  refrigerating  liquid  free  of  water — only  75  per 
cent  of  it  being  ammonia.  To  remedy  this  defect  Reece 
invented  his  machine  (1869).  The  essential  part  of  this 
ingenious  apparatus  is  an  upright  cylinder  in  which  a 
descending  current  of  strong  ammonia  solution,  drawn 
originally  from  the  boiler,  is  met  by  an  ascending  current 
of  steam.  The  ammonia  is  thus  separated  from  the  water, 
and  is  driven  off  into  a  rectifier,  from  which,  after  being 
freed  from  any  small  quantity  of  water  it  may  have  carried 
along  with  it,  it  passes  into  a  condenser  where  it  is  kept 
liquid  by  its  own  pressure.  It  is  then  allowed  to  collect 
in  the  refrigerator,  where  at  the  required  moment  the  pre* 
sure  is  relieved,  permitting  the  ammonia  to  vaporize  and 
'  escape  to  a  separate  chamber  to  be  redissolved.  Brine 
flowing  through  a  coiled  tube  within  the  refrigerator  u 
used  as  the  vehicle  for  the  cold  produced ;  or  even  mere 
water  may  suffice  if  the  object  is  simply  to  get  a  diminished 
temperature  without  freezing.  Linde's  ice-making  machute, 
some  twenty-two  of  which  were  in  operation  at  the  Uiissel- 
dorf  Exhibition  of  1880,  is  the  latest  form  of  ammonia 
machine  ;  and  its  inventor  claims  for  it  superiority  over 
all  others  as  an  economical  refrigerator.  The  danger  of 
explosion,  one  of  the  great  disadvantages  of  ammonia,  is 
obviated  by  carrying  the  liquefied  gas  through  narrow 
iron  tubes  and  by  employing  only  a  small  quantity  of  the 
substance  at  one  time.  Blocks  of  ice  are  formed  between 
the  spokes  of  a  revolving  drum,  which,  cooled  internally 
by  the  evaporating  liquid,  dips  into  a  tank  of  water. 
Methylic  ether  is  in  some  respects  better  than  ammonia, 
having  a  higher  boiling  point,  and  requiring  smaller  pres- 
sures, without  the  necessity  of  heating.  In  Tellier'a 
machine  (described  in  the  Annalet  de  Chimie  et  de  Phyiique 
for  1874),  which  is  specially  suitable  for  use  on  board  ship, 
the  methylic  ether  evaporates  in  a  closed  metallic  vessel, 
the  sides  of  which  are  in  immediate  contact  with  the  water 
to  be  frozen  or  chilled. 

Sulphurous  acid,  first  successfully  employed  as  a  refriger- 
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ating  agent  by  Pictjt  o^  Geneva  (187G).  and  v.iercafter 
apijliod  by  Gaingee  tu  tlie  formation  of  hh  glaciarium  or 
artificial  skating  rink,  is  in  many  resi)cct3  far  superior 
to  any  other  known  refrigerator.  Thus  it  is  more  easily 
liquefied  tliau  ammonia  and  mctliylic  etber,  exerting  a 
Tapour  pressure  of  only  41  atmospbercs  at  30°  C.  ;  it  has 
no  chemical  action  upon  metals  or  fats ;  it  is  incombustible  . 
it  is  obtainable  at  small  expense;  and  it  has,  besides,  good 
labricating  properties; — in  short,  it  seems  to  possess  all 
the  essentials  of  an  efficient  and  economical  refrigerator 
In  Pictet's  machine,  the  liquid  sul[)hurou3  acid  passes  under 
pressure  from  the  condenser  to  the  refrigerator,  where  on 
the  pressure  being  relieved  it  vaporizes,  cooling  to  -7"  C. 
a  current  of  brine  which  then  flows  round  the  tanks 
containing  the  water  to  be  frozen.  The  sulphurous  acid 
gas  in  the  refrigerator  is  drawn  over  by  an  aspirating  force- 
pump  and  recondensed  in  the  condenser,  which  is  kept 
cool  by  an  ample  supply  of  cold  water.  By  a  special 
modification  of  the  sulphurous  acid  machine,  Pictet  obtained 
as  low  a  temperature  as  -73'  C.  ;  under  this  low  tenipeia- 
ture  he  then  compressed  carbonic  acid  gas  to  a  liquid,  by 
the  evaporation  of  which  ho  produced  such  intense  cold  as  to 
enable  him  to  liifuefy  the  so-called  permanent  gases  under 
a  pressure  of  several  hundreds  of  atmospheres  {HiO/iol/iejne 
Universelte,  1878).  Gamgee  uses  as  his  congealing  liquid 
a  solution  of  4  pirts  of  glycerin  in  6  parts  of  water,  which 
is  conveyed  in  pipes  beneath  the  water-surface  tobs  frozen. 

ilachines  which  are  capable  of  freezing  water  may  in 
certain  circumstances  be  much  more  eflicienlly  employed  to 
produce  cooling  without  freezing.  For  instance,  in  curing- 
houses,  breweries,  sugar  refineries,  provision  stores  in  hot 
climates,  and  in  ships  engaged  in  the  transport  of  meat, 
where  it  is  of  importance  to  have  the  temperature 
moderately  cool,  it  is  usually  by  no  means  necessary  to 
obtain  ice.  In  many  such  cases,  indeed,  the  production  of 
ico  would  be  a  mere  waste  of  labour.  In  tropical  and 
subtropical  climates  refrigeration  is  of  high  importance  from 
a  sanitary  point  of  view  ;  and  there  seems  little  doubt  that 
if  a  simple,  economical,  and  thoroughly  eflicient  means  of 
cooling  were  discovered,  houses  would  be  cooled  in  warm 
weather  with  the  same  care  and  regularity  with  which  they 
are  when  necessary  heated.  At  present,  however,  the 
manufacture  of  ice  and  the  artificial  production  of  cold  are 
arts  still  in  their  infancy,  which  have  a  powerful  rival  in 
the  extensive  and  increasing  ice-trade  thit  has  sprung  up 
within  the  last  half  century. 

The  idea  of  trading  iu  ice  first  occurred  to  a  Boston 
merchant,  {lamed  Tudor,  who  in  1805  shipped  ice  to 
Martinique.  In  1833  American  ice  began  to  be  imported 
into  Calcutta,  where  it  was  sold  for  3d.  per  pound — exactly 
half  the  price  of  the  Bengal  manufactured  ice.  In  America, 
which  was  for  long  the  great  ice-exporting  country  of  the 
world,  supplying  especially  the  West  Indies,  India,  nnd 
China,  the  cutting  and  storing  of  ico  form  an  important 
industry  during  the  winter  months.  When  the  ice  is  suffi- 
ciently thick,  9  to  12  inches  for  home  consumption,  20 
inches  for  exportation,  the  surface  is  8crai>ed  free  of  all 
porous  ice,  and  is  marked  out  into  bquares  of  5  feet  each 
way.  Along  these  lines  thi  ice  is  grooved  to  a  depth  of  3 
inches  by  means  of  a  plough.  An  instrument  like  a  harrow  is 
drawn  over  the  grooves  so  as  to  deepen  them  ;  and,  after  the 
surface  has  been  divided  into  smaller  squares,  the  ice  is  cut 
up  into  blocks  by  means  of  handsaws.  The  blocks  are  then 
removed  to  large  double-walled  storehouses,  many  of  which 
are  capable  of  containing  thousands  of  tons  of  ice.  It  is 
estimated  that,  in  America,'  2.000,000  tons  of  ice  are  cut 
and  stored  annually  by  companies  supplying  New  V'ork  and 
the  middle  States.  New  York  city  alone  consumes  as  much 
as  500,000  tons  per  annum.  A  considerable  quantity  of  ice 
from  Weuham  Lake  near  Boston  was  at  one  time  imported 


into  Britain,  but  now  the  whole  supply  conies  from  Drobak 
near  Chrisliania  in  Norway,  Tho  Norwegian  ico  is  remark- 
ably solid  and  pure,  and  is  superior  in  its  staying  power  to 
English  ice  or  to  manutactured  ice.  The  total  quantity 
imported  into  tho  United  Kftigdom  niay  -be  estimated 
roughly  at  150,000  tons  per  annum,  of  which  the  greater 
part  is  consumed  in  London,  where  it  is  retailed  at  from 
2^.  Cd.  to  3s.  Od.  ])er  cwt.  At  present  Norway  is  undoubtedly 
the  great  ice  store  for  the  Old  ^Vorld  ;  and  quite  recently 
(1880)  Norwegian  ice  has  been  sold  in  the  United  States 
more  cheai)ly  than  native  ice  The  transport  on  board  ship 
offers  practically  no  difficulty,  since,  as  long  as  the  hold  is 
kojit  dry  and  cool,  there  is  very  little  loss,  and  in  the  lading 
no  special  care  need  be  taken.  For  the  storing  iu  houses, 
see  IcE-HousE.  (c.  g.  k.) 

ICEBERG,  a  floating  mass  of  ice,  which  has  broken  ofF 
from  such  ice-sheets  as  cover  Greenland,  Spitzbergen,  and 
other  polar  lands,  constituting  vast  glacier  systems    ever 
creeping  out  and   down  from   the  central  heights  to  the 
shores.     As   the   glacier  is  pushed  out  to  sea,  the  lower 
margin  is  exposed  to  the  destructive  action  of  the  waves 
and  breaks  up  into  fragments  of  endless  variety  of  form. 
These  severed  blocks,  many  of  which  arc  hundreds  of  millions 
of  tons  in  mass,  drift  to  lower  latitudes  under  tho  influence 
of  polar  currents,  and  gradually  melt  away  in  the  warmer 
water.     Such   is  the   natural  history   of  icebergs,  which, 
in  their  freshwater  origin,  are  to  be  distinguished  from  the 
ice-fields,  ice-floes,  jiack  ice,  and  ice-hummocks,  so  familiar 
to  the   polar  voyager.     The   iceberg,   as   it    drifts   along, 
melts  most  rapidly  under  water;  and  this  unequal  wasting 
must  be  accon'.panied  by  a  change  in  the  position  of  the 
centre  of  mass  and  a  consequent  shifting  of  the  iceberg 
into  its  new  position  of  equilibrium.     Undermining  and 
fracture  also  result ;   so  that  at  length  the    mass  of  ice, 
however  square-shaped  or  symmetrical  it  may  have  been 
originally,  assumes  a  form  irregular  and  fantastic  in  the 
extreme.     The  densities  of  ice  and  sea-water  are  nearly   92 
and  1-03  respectively,  so  that  only  ,y-j  or  nearly  ^th  of 
the    iceberg    is    above    water   and    visible.      An     iceberg 
observed  by  Sir  John  Ross  and  Lieutenant  Parry  was  2\ 
miles  long,  2  J  miles  broad,  and  153  feet  high.     Assuming 
the  form  to  have  been  njiproximately  a  cone  erected  upon 
an  elliptic  base,  the  mass  above  water  would  be  roughly 
150  million  tons — giving  a  total  mass  of  nearly  15  hundred 
million  tuns.     This  iceberg,  however,  was  by  uo  means  of 
extraordinary   dimensions.     In    the    southern    seas,  great 
fleets  of  icebergs  have  been  observed  as  far  north  as  the 
latitude  of  Cape  Uorn  ;  and  some  of  thciO  ice  masses  have 
towered  to  a    height  of  700  or  800  feet.     The  limiting 
latitude  to  which  icebergs  drift  is  lower  in  the  southern 
than  in  the  northern  hemisphere,  jirobably  because  of  the 
comparative  scarcity  of  laud  in   the  south  polar  regions. 
Thus,  icebergs  have  been  observed  off  the  Cajie  of  Good 
Hope  in  34°  S.  lat.,  while  none  has  been  noticed  in  the 
northern    hemisjihere     loftcr     than     the     3Gth     pirallel. 
General!)  speaking,  thb  limiting  latitudes  may  be  fixed  at 
40°  N.   lat.   and  35°  S.   lat     In  the  North  Atlantic  the 
distribution  of  icebergs  is  very  remarkable,  and  indicates, 
in  its  peculiar  way,  the  general  set  of  ocean  currents.     Ice- 
bergs, of  course,    can  only    drift  along  with  some    polar 
current, — such,  for  examjile,  as  the  Labrador  current,  which 
flows  in  a  generally  southerly  direction  round  the  consts  of 
Newfoundland  and  Nova  Scotia.     To  the  east  of  this  track, 
in  which  icebergs  abound  during  the  early  summer  months, 
lies  the  region  which  is  warmed  by  the  waters  of  the  Gulf 
Stream  as  it  flows  to  the    Scandinavian  coast,  and  here 
floating  ice  is  rarely  seen.     The  same  considerations  regard- 
ing   prevailing  currents    determine    the    di>tribution    and 
limit  of  icebergs  in  the  southern  oceans,  the  great  antarctic 
current  that  cools  the  coasts  of  Chili  and  Peru  bearing  upon 
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Its  broad  expanse  the  fragments  of  tlie  shining  ice-cliDd  of 
South  Victoria.  The  climatic  effect  of  an  iceberg  is  somo- 
times  very  marked  ;  and  not  unfrequently  \he  loyyeriug  of 
the  temperature  indicates  to  the  mariner  the  presence  of 
floating  ice  even  before  it  is  near  enough  to  be  visible. 
Geologically  considered,  icebergs,  like  glaciers,  are  great 
transporting  agents,  bcariug  away  to  the  deep  sea  rocks, 
boolders,  and  stones,  which  are  strewn  along  the  ocean  bed 
aa  the  ice  gradually  melts.  By  this  cause,  rather  than  by 
the  glacier  in  its  integrity,  some  erratic  blocks  may  doubtless 
have  been  transported  at  a  time  when  the  land  was  under 
water  and  exposed  to  ice-drift. 

ICE-HOUSE.  An  ice-house,  to  supply  ice  for  domestic 
use  during  the  summer  months,  is  one  of  the  desirable 
adjuncts  of  a  country  residence.  The  old  form  of  ice- 
house was  a  well  several  feet  deep,  dug  out  on  sloping 
ground  or  against  a  bank.  The  bottom  was  made  to  slope 
towards  a  »unk  drain,  covered  by  sn  iron  grating,  to  per- 
mit the  v?atei-  from  the  melted  ice  to  pass  aw.-iy  quickly ; 
while  a  dip  in  the  drain  or  a  bend  in  the  pipe  prevented 
air  from  entering  at  the  bottom  of  the  well.  The  ice  was 
611ed  in  through  an  opening  in  the  dome,  which  had  to 
be  carefully  closed. 

A  good  form  of  ice-house  is  that  recommended  many  years 
ago  by  Mr  Bailey,  gardener  at  Nuneham  Park,  Oxford, 
and  described  in  the  Gardener's  Magazine  of  Botany  (L  82). 
This  house  is  shown  in  section  and  plan  in  fig.  1,  where  the 
dotted  line  indi- 
cates the  ground 
level  The  well 
or  receptacle  for 
the  ice  a  is  10 
fest  6  inches  wide 
at  the  base,  and 
3  feet  wider  near 
the  top;  the  walls 
are  hollow,  tho 
outer  portion  be- 
ing built  of  dry 
rough  stone,  and 
the  inner  wall  and 
dome  /  of  brick. 
The  outer  wall  « 
might  be  replaced 
by  a  puddling  of 
clay,  carried  up 
as  the  work  pro- 
ceeds. Over  the 
top  is  a  mound 
of  clay  and  soil  g, 
which  is  planted 
with  shrubs  to 
keep  the  surface 
cool  in  summer. 
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Fig.  1. 

The  drain  t  carries  off  the  water  formed 
by  the  melted  ice,  and  is  provided  with  a  trap  h  to  pre- 
vent the  ingress  of  air  through  the  drain.  There  is 
a  porch  or  lobby  6  provided  with  an  outer  and  an  inner 
door  c,  c;  and  there  are  apertures  at  d,  d,  to  get  rid  of 
tho  condensed  nioiilure,  which,  if  not  removed,  would 
waste  the  ice.  Tbcse  ventilating  doors  should  be  opened 
every  night,  and  closed  a^ain  eirly  in  the  morning.  The 
most  imi)ortant  conditions  to  be  secured  are  dryness 
of  the  soil  and  of  the  enclnsed  atmosphere,  compactness 
in  the  body  of  ice,  which  should  bo  broken  fine  and 
closely  rammed,  and  the  exclusion  as  far  as  possible  of  air. 
The  Americans,  who  use  larye  quantities  of  ice.  always 
store  it  above  ground.  One  of  their  ice-houses,  of  which 
the  elevation  is  shown  in  fig.  2  and  the  plan  in  fig.  3, 
described  in  Allan's  Rural  Architecture,  is  both  simple  and 
oruamental  iu  character,    llio  house  may  bo  12  feet  square. 


or  auy  larger  sizo.  A  Fories  of  posts  in  p.iii-s  .ire  hct  up  1  ■ 
feet  apart  and  8  feet  high,  about  1  foot  being  inserted  firnily 
in  the  ground  ;  the  distance  between  each  pair  i»  3  fccL 
The  tops  being  cut  level  all  round,  a  plate  6  inches  ttiJc 
and  4  to  6  inches  deep  is  spiked  on  to  each  line  uf  ptKt:!, 
the  two  plates  being  strongly  8t;iycd  by  cri-si>  pieces  so  us 
to  form  a  double  frame.  The  ini.cr  face  of  euch  line  rf 
posts  is  now  boarded  up  clostly,  Icoving  a  space  C^  feet 
by  3  feet  at  the  sides,  which  are  ulso  boarded,  to  form  a 
door  casing  on 
each  side.  The 
spaces  between 
the  two  lines 
of  boards  thus 
formacontinu- 
ous  box,  which 
is  to  be  com- 
pletely filled  up 
with  moist  tan, 
bark,  or  saw- 
dust, well  pack- 
ed throughout. 
There  must  be 
a  draintocarry  Fig.  2. 

off  all  water  from  the  interior.  Within  the  enclosed  spaco 
some  level  joists  are  laid  down,  and  on  them  loose  planks  to 
form  a  floor,  which  when  covered  1  foot  thick  with  straw 
is  ready  to  receive  the  ice.  The  roof  is  formed  of  rafters, 
4  inches  by  3,  long  enough  to  project  at  least  4  feet 
outside  the  plates,  to  which  they  must  bo  well  secured  by 
spikes.  The 
rafters  are  tobo 
boarded  over 
and  covered 
with  shingle, 
and  a  small 
opening  left 
at  the  top  to 
admit  a  pipe 
8  inches  in 
diameter  for  a 
ventilator,over 
which  a  small 
orname  n  t  al 
cap,  supported 
on   four   little  Fig.  3. 

posts,  is  to  be  placed.  As  a  finish  to  the  projecting  roof, 
brackets  of  3  by  4  inch  scantling,  if  the  joists  are  of  sawed 
stuff,  or  of  rough  limbs  of  trees  to  match  the  posts,  if  these 
are  rough,  may  be  introduced.  After  the  ice  is  stored,  a 
close  floor  of  boards  should  Lo  laid  on  joists  resting 
loosely  on  the  wall  plate  (to  admit  of  this  upper  floor 
bein^  removed  while  the  house  is  being  filled),  and  they 
must  be  covered  with  6  inches  of  tan  or  sawdust,  or 
failing  these  with  straw.  A  good  layer  of  tan  or  sawdust 
should  also  be  placed  on  the  top  of  the  ice  when  it  is 
put  in.  There  should  be  two  doors,  inside  and  outside 
the  lining,  both  opening  outwards.  A  shady  place  is 
desirable,  but  not  essential. 

A  still  less  expensive  way  of  storing  ice  has  been  do- 
scribed  by  the  late  Mr  Pearson  of  Kinlet  in  the  Gardener'* 
Journal  (iiL  10).  In  this  case  the  ice-stack  was  made  on 
eloping  ground  close  to  the  pond  whence  the  ice  was  derived. 
The  ice  was  beaten  small,  well  rammed,  and  gradually 
worked  np  into  a  cone  or  mound  15  feet  high,  with  a  base 
of  27  feet,  and  pr<itect?d  by  a  compact  covering  of  fern 
3  feet  thick.  A  dry  (ituntioQ  with  a  sloping  surface  ii 
necessary  where  this  plan  is  adopted,  end  a  small  ditch 
should  surround  the  hcip,  to  drain  away  any  water  that 
may  come  from  melted  ice  or  frcm  other  sources 
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ICELAND  (in  Danish,  Island)  is  an  island  in  the  North 
Atlantic  Ocean,  immediately  to  the  south  of  the  polar 
circle.  It  extends  from  63°  23'  to  66°  33'  N.  lat,  and  from 
13°  22'  to  2  4°  35' W.  long.  Its  distance  from  the  north  of 
Scotland  is  500  miles,  from  Norway  600  miles,  and  from 
Greenland  250  miles.  The  greatest  length  of  the  island  is 
300  miles,  from  east  to  west,  and  its  greatest  breadth  200 
miles.  The  area  is  estimated  at  39,200  square  miles,  7000 
more  than  that  of  Ireland. 

The  geological  formation  of  the  island  is  througkout  vol- 
canic. It  rests  on  a  foundation  of  palagonite,  or  palagonite 
tufa,  called  in  Icelandic  "  m6berg"  ;  and  on  this  foundation 
are  raised  plateaus  of  basalts,  and  mountains  of  trachyte 
and  other  volcanic  ejections.  The  whole  island  seems  to 
have  been  filled  up  by  volcanic  agency.  In  some  of  the 
mountains  the  lavas  occur  in  tolerably  regular  parallel  strata 
or  terraces,  separated  here  and  there  by  layers  containing 
lignite,  as  in  the  similar  volcanic  plateaus  of  Faroe  and 
Greenland. 

The  whole  of  the  south  coast,  from  HornafjorSSur  in  the 
south-east  to  Reykjanes  in  the  south-west,  is  entirely  un- 
broken by  bays  or  firths.  If  such  ever  existed,  they  have 
been  filled  up  by  the  glaciers  and  the  sand  and  mud  carried 
down  from  the  volcanic  ice-mountains  situated  close  to  the 
south  coast.  The  coast-line  is  not,  however,  a  straight  line, 
but  a  broad  arch,  as  the  land  swells  out  in  the  middle  south- 
wards to  a  considerable  extent.  On  the  north  of  Reykjanes 
a  broad  bay  called  Faxafl6i  (Faxi's  Bay)  cuts  into  the  land  ; 
it  is  bounded  on  the  north  side  by  Snaefellsnes,  and  has 
an  area  of  54  miles  by  30.  On  the  north  side  of  Suse- 
fellsnes  the  long  Brei8ifj6rt5ur  (Broadfirth)  nearly  cuts  off 
the  north-west  peninsula  from  the  rest  of  the  island  ;  it 
fs  80  miles  long  and  40  broad.  The  BreiSifjorSur  is  noted 
for  its  great  number  of  small  islands,  most  of  them  in- 
liabited,  and  all  of  them  afi'ording  breeding  places  for  the 
eider  duck.  .To  the  north  of  the  BreiSLfjorSur,  innumerable 
bays  cut  into  the  peninsula  at  every  turn,  giving  it  some- 
what the  look  of  the  outstretched  hand  of  a  man;  the 
longest  of  these  is  IsafjarSardjup  (Icefirthdeep),  45  miles 
long.  On  the  north  side  of  the  island,  between  Horn 
(Cape  North)  on  the  west  and  Melrakkasl^tta  (Fox  Plain) 
on  the  east,  there  are  several  large  firths.  Furthest  to  the 
west  is  Hiinafl6i  (Bearcubs'  Bay),  about  60  miles  long, 
which  nearly  meets  the  BreiSifjorSur  running  in  from  the 
west ;  the  tongue  of  land  which  separates  them  and  con- 
nects the  north-west  peninsula  with  the  rest  of  the  island 
is  hardly  5  miles  broad.  The  other  firths  on  the  north  side 
are  SkagafjiirSur,  EyafjorSur  (Firth  of  the  Isles)  30  miles 
long,  SkjalfandafjdrSur,  and  AxarfjorSur  (Axefirth).  The 
Melrakkasl6tta  is  separated  from  Langanes,  the  north-east 
point  of  Iceland,  by  the  pistilfjor^ur'  (Thistlefirth).  The 
whole  of  the  east  coast  of  the  island  is  indented  by  numer- 
ous narrow  firths  like  those  found  in  the  north-west 
peninsula,  but  none  of  them  are  of  any  great  length. 
Sailing  round  the  island  from  point  to  point,  the  distance 
is  900  miles,  but  if  we  follow  the  coast-line  it  is  not  less 
than  2000  miles. 

The  centre  of  the  island  is  a  table-land,  or  rather  a  broad 
flattened  ridge,  sloping  down  to  the  north  and  the  south,  the 
average  height  of  which  above  the  level  of  the  sea  is  about 
2000  feet.  It  consists  of  arid  sands  and  rugged  tracts  of 
lava,  the  most  important  of  which  bear  the  names  of 
OdiSahraun  (the  Lava  of  Evil  Deeds),  Sprengisandur 
(Bursting  Sand),  and  St6risandur  (Big  Sand).  This  wilder- 
ness is  frequently  broken  by  high  and  extensive  ice-hills 
\:alled  jokuU  (plur.  joklar).    The  ice  hills  rise  to  the  greatest 


height  in  the  south-east,  where  the  most  extensive  ice-field 
in  the  island,  called  VatnajiJkull,  covers  about  4000  square 
miles.  The  outliers  of  this  ice-field  come  close  down  to 
the  water,  hardly  leaving  room  for  passage  between  them 
and  the  sea  ;  some  of  these  are  the  loftiest  summits  in  the 
island,  as  Uraefajukull,  which  is  64G6  feet  high.  South 
of  the  west  end  of  the  Vatnajokull,  called  Skaptirjokull, 
stretches  an  inhabited  slope,  interrupted  by  several  small 
hills,  and  intersected  by  considerable  streams.  The  east- 
most  part  is  called  SiSa ;  then  follow  Landbrot,  Me8ai- 
land,  and  Alptaver.  West  of  this  the  land  rises  again  in 
the  Myrdalsjokull  and  the  EyafjallajukuU,  the  latter  being 
5593  feet  high,  and  here  again  the  mountains  come  close 
down  to  the  sea.  West  of  the  EyafjallajokuU  is  the  largest 
plain  in  the  island,  stretching  westward  to  the  mountain 
chain  terminating  in  the  low  cape  of  Reykjanes,  and  backed 
on  the  north  side  by  several  isolated  mountains,  among 
which  the  far-famed  Hecla  is  prominent;  its  height  ap- 
proaches 5000  feet.  This  plain  consists  of  stretches  of  graii 
land  and  marshes,  affording  abundance  of  grass  for  pasture 
and  haymaking. 

The  southern  and  part  of  the  eastern  coasts  of  Faxafl6i, 
as  far  as  Reykjavik,  are  very  barren  and  desolate,  being 
almost  entirely  rugged  lava  tracts ;  but  the  lower  parts 
of  the  hills  then  begin  to  be  clothed  with  grass,  affording 
pasture  for  sheep,  cattle,  and  horses.  North  of  Reykjavik 
is  a  long  and  narrow  firth  caUed  HvalfjortSur  (Whalefirth), 
and  further  on  a  shorter  one  called  BorgarfjbrSur  (Burgh- 
firth).  Between  the  extremity  of  the  latter  and  the  central 
highlands  there  is  a  large  and  fertile  district,  consisting  of 
grassy  valleys,  divided  by  low  hills,  and  an  extensive  plain 
covered  with  marshy  grasslands.  This  district  is  a  fair 
specimen  of  many  of  the  inhabited  parts  of  Iceland.  The 
level  land,  the  valley  bottoms  along  the  river  banks,  and 
in  many  cases  the  slopes  of  the  hills,  are  covered  with 
grass,  but  the  soil  is  too  frequently  boggy  and  marshy. 
The  hills  are  partly  covered  with  heather,  and  in  a  few 
places  with  stunted  dwarf  birch.  Districts  similar  in 
character  to  BorgarfjorSur  are  the  Dalir  (Dales)  on  the 
south  side  of  Brei8ifjor8ur,  the  Hiinavatnssysla  on  the  south 
side  of  Hiinafl6i,  the  SkagafjdrtSur,  the  Flj6tsdalsh^raS  on 
the  east  side  of  the  island,  and  the  western  half  of  the  plain 
lying  between  EyafjallajokuU  and  the  Reykjanes  range  of 
mountains.  The  north-west  peninsula  consists,  as  already 
stated,  of  narrow  firths  divided  by  high  and  narrow  mountain 
ridges,  seldom  lower  than  2000  feet.  In  some  places  the  top 
is  a  thin  rocky  edge  ;  in  others  it  consists  of  sharp-pointed 
peaks,  denuded  of  all  vegetation.  Even  at  a  consider- 
able distance  the  different  rocky  strata  may  be  distinguished. 
Sometimes  these  hills,  or  rather  cliffs,  rise  perpendicularly 
out  of  the  water  to  a  height  of  a  couple  of  thousand  feet, 
affording  breeding-places  to  an  immense  number  of  sea-fowl. 
More  frequently  the  lower  parts  of  these  razor-backed 
hQls  slope  towards  the  firths,  the  stony  .slopes  being  partly 
covered  with  grass  or  heather.  The  farms  are  therefore 
found  along  the  shores  and  in  short  valleys  cutting  into 
the  hills  from  the  ends  of  the  firths.  The  east  coasts  of 
Iceland  present  exactly  the  same  character  as  that  of  the 
north-west  peninsula.  From  the  end  of  EyafjdrSur  a  long 
and  fertile  valley,  bounded  on  both  sides  by  lofty  moun- 
tains, runs  due  south  into  the  country  for  about  25  mile*. 
The  north-east  comer  of  the  island,  called  pingcyarsysla, 
has  good  sheep  pasturage,  although  its  hills  and  slopes  are 
covered  with  heather  instead  of  grass  to  a  greater  extent 
than  most  other  districU  of  the  island.  It  wiU  thus  be 
seen  that  the  inhabited  parts  run  round  the  coasts,  and  from 
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the  end  of  the  bays  into  the  iuterior,  tlie  farms  farthest 
iuland  being  about  50  miles  from  the  sea. 

As  the  suow-line  is  at  an  altitude  of  from  2500  to  3000 
feet,  all  the  highest  mountain-tops  are  cones  covered  with 
perpetual  enow.  Besides  the  ice-mountains  already  men- 
tioned, there  are  several  on  the  western  part  of  the  rintral 
highlands,  such  as  Hofajukull,  LangjiJkull,  Eirfksjokull,  i-c; 
Stiaefellsjokull,  at  the  point  of  the  peninsula  separating  the 
Faxafldi  and  BreiSifjurSur,  reaches  the  height  of  i713  feet. 
All  these  mountains  are  snow-capped.  Most  parts  of  the 
island  are  studded  with  hills  ranging  in  height  from  2000  to 
3000  feot  The  tops  are  usually  bare  and  rocky,  but  the 
elopes  are  to  some  extent  covered  with  grass  and  heather. 

Most  of  the  mountains  of  Iceland  have  been  volcanoes, 
find  at  least  twenty-five  of  them  have  been  active  within  the 
historical  period  of  the  island,  that  is,  the  last  1000  years. 
It  was  observed  by  Mackenzie  that  there  are  two  volcanic 
formations  in  the  island,  one  consisting  of  flat  sheets  of 
basalt,  the  other  of  more  irregular  hilly  accumulations  of 
trachyte,  obsidian,  ashes,  and  other  volcanic  masses.     The 
former  of  these,  there  can  be  little  doubt,  is  of  Tertiary 
oge — a  part  of  the  groat  Miocene  volcanic  plateaus,  which 
on  the  one  hand  extend  eouthwrix's  through  the  Faroe 
Islands  and  the  west  of  Scotland  to  the  north  of  Ireland, 
find  on  the  other  stretch  northwards  and  westwards  far 
into  Greenland.     The  other  volcanic  masses  are  of  recent 
date.  Iceland  has  thus  been  the  theatre  of  volcanic  activity 
at  two  widely  separated  periods,  though  we  do  not  yet 
know  whether  during  the  interval  the  activity  was  wholly 
dormant.     Of  the  existing  volcanic  mountains  the  best 
known   is   Hecla,    from   which   eighteen   eruptions   have 
been  recorded;   the  last   took  place   in   1815-4G.     The 
intervals  between  the  eruptions  have  varied  greatly  ;  some- 
times it  has  remained  quiet  for  sis  years  only,  at  other  times 
for  Boventy-two  years.     As  with  most  other  volcanoes,  the 
height  of  this  mountain  varies  with  the  eruptions.     Thus 
before   the   eruption    of    1845    its    height  was   given    on 
Qunlaugison's  map  as  4951  feet,  while  Kjerulf  measured  the 
mountain  in  1850,  and  found  it  to  be  only  4532  feet.     The 
earliest  historical  eouption,  that  of  1104,  is  celebrated  as  the 
"sand-rain  winter,"  the  second,  in   1158,  as  the  "great 
darkness,"  from  the  quantity  of  ashes  ejected.     One  feature 
of  the  Icelandic  eruptions,  not  from  Hecla  only,  but  from 
other  orifices  in  the  island,  has  been  the  prodigious  quan- 
tity of  fine  dust  discharged  and  the  great  distance  to  which 
this  material  has  been  carried.     Thus  in  the  year  176G  a, 
column  of  ashes  rose  out  of  the  crater  of  Hecla  to  a  height 
of    16,000   feet   into  the   air.     Volcanic  dust   from   the 
Icehindic  vents  has  frequently  been  borne  by  upper  air 
currents  so  as  to  fall  upon  the  Faroe  Islands,  and  has  even 
been  carried  in  considerable  quantities  as  far  as  Norway 
on  the  one  side  and  the  north  of  Scotland  on  the  other. 
Next  to  Hecla,  the  Katla,  or  KotlugA,  in  Myrdalsjiikull  may 
be  mentioned;  its  last  eruption  (the  thirteenth  known)  took 
place  in  18G0.     The  most  tremendous  volcanic  outbreak 
in  Iceland  was  that  which  took  place  in  1783  in  or  near 
the  Skaptdrjokull,  on  the  north-west  border  of  the  Vatna- 
jokull.     Two  principal  lava  streams  flowed  from  it :  one 
of  them  was  50  miles  in  length,  from  12  to  15  miles  in 
breadth,  and  100  feet  deep,  and  the  other  was  40  miles  in 
length.      It   has  been  calculated   that  these   two  streams 
cover  an  area  of  420  square  miles.      This  eruption  de- 
stroyed directly  or  indirectly  one-sixth  of  the  inhabitants 
of  the  whole  island,  or  one-half  of  all  the  live  stock.     From 
nearly  all  the  outliers  of  the  VatnajukuU  eruptions  now  and 
then  take  place.     To  the  north  of  Vatnajijkull  a  range  of 
volcanic  centres  extends  as  far  as  Myvatn.     The  last  out- 
break here  took  place  in  1875,  when  fine  volcanic  dust  was 
discharged  in  great  quantity,  some  of  it  being  carried  as 
far  as  Norway.     The  sea  around  the  coasts  of  Iceland  has 


been  frequently  disturbed  by  volcanic  outbreaks,  especially 
off  Cape  Reykjanes. 

On  account  of  the  same  vo'canic  activity,  hot  springs  are 
frequently  met  with  throughout  the  island.  The  common 
name  for  them  in  Icelandic  is  "  Irverr  "  (cauldron).  The 
chief  of  those  hot  springs  is  Geysir  (Gusher).  Se« 
Geysers. 

The  only  mineral  worked  to  any  extent  in  Iceland  is 
sulphur ;  the  principal  mines  are  those  of  Krlsuvlk  and 
Myvatn.  Of  the  Iceland  spar  used  for  polarizing  optical 
instruments,  only  one  mine  has  been  worked,  that  of 
HelgustaSir  in  the  east  of  the  island.  Limestone  Is  found 
near  Reykjavik,  and  has  been  worked  a  few  years.  Iron- 
ore  is  fouud  in  many  parts  of  the  island,  but  not  in  paying 
quantities,  as  suitable  fuel  is  wanting.  Aluminium  occurs 
near  Cape  Reykjanes,  but  no  attempt  has  been  made 
to  work  the  mine.  Coal  has  also  been  found  in  om  place, 
but  has  not  been  worked.  There  are  considerable  quan- 
tities of  lignite,  called  in  Icelandic  surtarbrandur,  in  the 
north-west  peninsula ;  some  successful  attempts  have  been 
made  to  use  it  as  fuel,  but  it  has  not  been  worked  to  any 
extent.  Peat  is  found,  and  is  used  as  fuel,  in  most  parts 
of  the  island. 

Iceland  is  rich  in  streams  and  rivers,  some  of  them 
carrying  a  large  volume  of  water ;  as,  however,  the  fall  is 
steep  in  every  case,  they  are  nnt  navigable  even  by  small 
boats.  The  longest  are  pj6rsd,  running  southwards  from 
the  central  highlands,  and  SkjAlfandaflj6t  and  JokulM  4 
Fjollum  in  the  north-east,  running  northward.  The  last- 
named  river  is  113  miles  in  length,  the  other  two  108 
miles  each.  Of  other  rivers  may  be  mentioned  the  Hviti, 
part  of  which  is  called  Olfusi,  running  nearly  parallel  witb 
pj6rs4,  Hvltd  in  BorgarfjiJrSur,  Blanda  running  into  Hiina- 
floi,  H^raSsvutn  in  SkagafjcirSur,  and  Lagarflj6t  in  the 
east.  There  are  several  rivers  named  HvltA  (white  river), 
BO  called  from  their  milky  waters,  caused  by  the  glacial 
mixtures  carried  down  from  the  highlands.  The  principal 
waterfalls  are — Sk6gafo88  and  Seljalaodsfoss,  south  of 
Eyafjallajiikull,  Godafoss  in  Skjilfandaflj6t,  and  Dettifosa 
in  Jokulsd  ii  FjoUum.  Of  the  lakes  pingvallavatn,  about 
25  miles  north-east  of  Reykjavik,  and  Myvatn  in  the 
north-east  of  Iceland  are  the  largest.  The  former  is  26 
miles  in  circumference,  and  the  latter  36  miles ;  its  waters 
are  studded  with  thirty-four  small  islands,  affording  breed- 
ing-places to  a  large  number  of  water-fowL 

The  climate  of  Iceland  is  not  nearly  so  severe  as  might 
be  supposed  from  the  latitude.  At  Reykjavik  the  mean 
temperature  of  the  year  is  39°  Fahr.,  of  the  summer  53° 
and  of  the  winter  29°  18',  The  temperature  of  Akureyri 
is  32°  for  the  year,  that  of  the  summer  45°  6'  and  the 
winter  20°  7'.  There  is  therefore  great  difference  between 
the  north  and  the  soutl.  of  the  island.  Another  difference 
may  also  be  noticed ;  while  the  climate  of  the  south  is  wet 
and  variable,  that  of  the  north  is  dry  and  regular.  The 
mean  temperature  of  different  years  sometimes  varies  as 
much  as  10°,  and  the  mean  temperature  of  the  same  month 
has  been  known  to  vary  as  much  as  27°.  One  feature  in 
the  climate  has  been  noticed  by  all  travellerB,  luat  is,  the 
clearness  and  purity  of  the  otmosphere,  rivalling  that  of 
Italy,  mountains  being  seen  distinctly  at  a  distance  of  100 
miles.  The  rainfall  is  considerable  in  the  south  and  the 
east  of  the  island,  and  snow-storms  and  gales  are  frequent 
in  winter.     Thunderstorms  occur  mostly  in  winter. 

No  cereal  is  grown  in  Iceland,  but  in  some  places  there 
is  found  a  kind  of  wild  oats  (Avrr.a  arenana),  called  in' 
Icelandic  "  meHur."  Potatoes,  carrots,  turnips,  and  severd 
kinds  of  cabbage  have  lately  been  cultivated  with  consider- 
able success.  The  grasses,  wild  and  cultivated,  are  of  the 
greatest  importance  to  the  inhabitanta  The  only  trees 
found  are  the  dwarf  birch,  rarely  higher  than  12  feet,  and 
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some  willow  and  juniper  bushes.  The  wild  flora  of  Ice- 
land is  small  and  delicate,  with  bright  bloom,  the  heaths 
being  especially  admired.  Wild  crowberries  and  bilberries 
are  the  only  kind  of  fruit  found  in  the  island. 

The  only  wild  animal  in  Iceland  is  the  fox,  of  which 
both  white  and  blue  varieties  occur;  they  are  hunted  for 
tliei-  skins,  and  also  because  they  often  attack  the  sheep. 
The  domestic  animals  aio  the  cow,  the  horse,  the  sheep, 
the  dog,  and  tbe  cat.  The  cows  are  of  a  small  breed, 
Fiisembling  English  shorthorns  in  general,  and  especially 
.Alderneys.  The  horsRS  are  also  cf  a  small  breed,  the  average 
height  being  twelve  hands  ;  they  are  haidy  and  enduring; 
many  of  them  are  never  housed,  and  forage  for  themselves  as 
best  as  they  can  throughout  the  winter.  They  are  exported 
to  Great  Britain  in  considerable  numbers,  for  use  in  the  coal 
mines.  The  sheep  generally  are  of  nearly  the  same  size  as 
the  Scotch  blackfaced  sheep ;  they  are  not  unfrequently 
8e>.n  with  three  or  four  horns.  The  genuine  Iceland  dog, 
with  his  pointed  snout,  short  ears,  curled  tail,  and  short  legs, 
has  some  resemblance  to  the  Esquimaux  dog  and  the  Scotch 
collie.  Reindeer  were  imported  in  the  last  century,  but 
they  fled  to  the  mountains  and  became  wild  ;  they  are  now 
nearly  extinct.  There  are  said  to  be  ninety  different  species 
cf  birds,  fifty-four  of  them  being  water-fowl.  The  most 
xemarkable  of  the  birds  of  prey  are  the  Icelandic  falcon 
(Faico  islandtciis)  and  the  eagle.  The  only  game  bird 
is  the  ptarmigan,  which  is  brown  in  summer  and  white  in 
winter.  Of  the  water-fowl  the  eider  duck  is  of  the  greatest 
importance  on  account  of  its  valuable  down  ;  the  killing  of 
it  is  therefore  forbidden  by  law.  Immense  numbers  of 
gulls,  puffins,  and  guillemots  are  seen  near  their  breeding 
places  on  the  small  islands  and  on  the  cliff's  round  the 
coasts.  The  hooper,  or  whistling  swan,  is  found  in  large 
numbers  in  Iceland.  The  sea  round  the  coast  teems  with 
cod,  haddock,  holibut,  and  the  basking  shark  ;  the  fin- 
backed-whale  and  seals  of  various  kinds  are  also  met  with, 
but  in  smaller  numbers.  In  the  lakes  and  rivefs  salmon 
and  trout  are  caught  in  considerable  quantities. 

As  no  corn  is  grown,  there  is  no  agriculture  to  speak  of, 
and  only  a  little  spade  husbandry  connected  with  the 
cultivation  of  kitchen  gardens,  where  potatoes,  turnips,  and 
carrots  are  grown.  The  area  thus  under  cultivation  covers, 
according  to  the  latest  official  returns,  about  215  English 
acres  throughout  the  island.  The  cultivation  of  the  soil 
in  Iceland  can  hardly  indeed  be  said  to  have  teen  at- 
tempted; such  experiments,  however,  as  have  been  made, 
have  given  good  hope  of  success.  Around  every  farmhouse 
is  a  field  called  "  tiin,"  which  is  but  rarely  enclosed  or  fenced. 
This  is  the  only  part  of  the  land  which  is  cultivated  at  all, 
-.>ud  all  that  is  done  there  is  to  spread  dung  on  the  top  of 
the  soil  in  autumn  and  scrape  it  off'  in  spring.  Even  this 
most  primitive  cultivation  makes  the  grass  twenty-five  to 
fifty  per  cent,  better  than  elsewhere.  The  haymaking 
season  extends  from  the  middle  of  July  to  the  20th  of 
September.  The  grass  is  cut  v/ith  small  scythes,  first  in 
the  home  field,  and  then  on  the  uncultivated  grass-lands 
belonging  to  the  farms.  Many  of  the  fishermen  hire 
ihemselves  to  the  farmers  during  the  haymaking  season  ; 
and  during  the  fishing  season  the  farmers  send  their  servants 
to  the  sea-coast  to  fish. 

According  to  the  latest  official  returns  the  cattle  iu  the 
island  numbered  20,378,  the  horses  (ponies)  31,312,  and 
the  sheep  415,339.  It  is  obvious,  however,  from  the 
quantities  of  wool  exported  that  the  number  of  sheep  must 
bo  at  least  double  that  steted  in  the  returns. 

The  manufactures  are  confined  to  spinning,  weaving,  and 
knitting  the  wool  of  the  sheep.  A  sort  of  tweed,  called  in 
If  «landlc  "  va?5mal,"  is  the  principal  clothing  of  the  inha- 
bitants. The  spinning  of  the  yarn  is  done  by  the  women 
h  winter,  and  almost  every  farm  has  an  old-fashioned  loom. 


In  the  north  considerable  quantities  of  jackets  and  stockings 
are  knitted  and  exported. 

The  trade  with  Iceland  is  entirely  in  the  hands  of  Danish 
traders  and  a  few  Icelanders — who  mostly  reside  in  Copen- 
hagen. It  consists  almost  entirely  in  exchange,  o:  barter. 
The  principal  exports  of  the  Icelanders  are  cod  fiuh,  about 
0,000,000  lb  annually;  train  oil,  9500  barrels;  wool, 
1,500,000  tt);  eider  down,  7000  R;  and  feathers  20,000  B). 
Ponies  are  now  exported  to  Scotland, — about  2000  a  year; 
and  a  few  cargoes  of  live  sheep  have  been  sent  over  during 
the  last  two  years.  All  bread  stuff's  have  to  be  imported, 
as  well  as  groceries,  spirits,  wines,  and  beer,  tobacco,  salt, 
building  materials,  and  other  items.  Since  1854  the  trade 
has  been  open  to  all  nations ;  but  any  vessel  trading  with 
Iceland  had  to  take  out  a  sea  pass  at  the  cost  of  23.  3d. 
per  ton  down  to  1879,  when  this  duty  was  abolished.  On 
the  other  hand,  a  trifling  duty  has  been  laid  on  spirits  and 
tobacco. 

There  being  no  roads  in  the  island,  but  merely  tracks 
trodden  down  by  the  feet  of  the  ponies,  there  are  no  carts 
nor  carriages  of  any  description.  In  the  firths  boats  are 
chiefly  used  for  conveying  goods  and  passengers ;  but  all 
inland  communication  and  conveyance  is  by  ponies.  These 
hardy  animals  carry  each  a  burden  of  about  200  lb  weight, 
under  which  they  walk  about  25  miles  a  day.  All  travel- 
ling is  also  on  ponies;  two  are  considered  necessary  for 
every  traveller,  and  on  them  he  can  make  from  30  to  40 
miles  a  day. 

Formerly  Iceland  was  divided  into  four  quarters,  the 
east,  the  south,  the  west,  and  north.  Now  the  north  and 
the  east  are  united  under  one  governor,  and  the  south  and 
the  west  under  another.  The  island  is  further  divided  into 
18  syslur  (counties),  and  these  again  into  169  hreppur 
(rapes)  or  poor  law  districts.  Ecclesiastically  Iceland  con- 
stitutes one  bishopric,  divided  into  20  deaneries,  and  these 
again  into  290  parishes. 

Iceland  is  subject  to  the  king  of  Denmark.  According 
to  the  constitution  granted  to  Iceland  in  1874,  the  king 
shares  the  legislative  power  with  the  Al-thing,  an  assembly 
of  36  members,  30  of  whom  are  elected  by  household 
suffrage,  and  6  nominated  by  the  king.  The  Al-thing  meets 
every  second  year,  and  sits  in  two  divisions,  the  upper  and 
the  lower.  The  upper  division  consists  of  the  6  members 
nominated  by  thu  king  and  6  elected  by  the  representatives 
of  the  people  out  of  their  own  body.  The  lower  division 
consists  of  the  remaining  24  representative  members. 

The  secretary  l"or  Iceland,  who  resides  in  Copenhagen,  b 
responsible  to  the  king  and  the  Al-thing  for  the  maintenance 
of  the  constitution,  and  he  submits  to  the  king  for  confirma- 
tion the  legislativo  measures  proposed  by  the  Al-thing.  Tlic 
king  appoints  a  governor-general,  who  is  resident  iu  tlio 
island  and  carries  on  the  government  on  the  responsibility  of 
the  secretary  in  Copenhagen.  Under  the  governor-general 
(landshiifSingi)  ar'3  two  under  governors,  one  for  the  south 
and  west,  another  for  the  north  and  east.  Under  these  are 
the  sheriff's  (syslumenn),  who  act  as  tax  gatherers,  notaries 
public,  and  judges  of  first  instance;  the  sheriff'  has  in 
every  "hreppur"  an  assistant,  called  " hreppstj6ri."  Id 
every  hreppur  th(!re  is  also  a  representative  committee, 
consirting  of  from  three  to  five  members,  who  administer  the 
poor  laws,  and  look  after  the  general  concerns  of  the  hreppur. 
These  committees  are  controlled  by  the  committees  of  the 
syslur  (county  boai  ds),  and  these  again  are  under  the  control 
of  thearatsr43  (quarter  board),  consisting  of  three  members. 

The  administration  of  justice  is  carried  out  in  the  first 
instance  by  the  sheriffs.  From  the  sheriff  courts  appeals 
lie  to  the  superior  court  at  Reykjavik,  consisting  of  three 
judges.  Appeals  may  be  taken  in  all  criminal  cases  and 
most  civil  cases  from  this  court  to  tbe  supreme  court  at 
Copenhagen. 
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The  state  church  of  IcelaDd  is  the  Lutharan;  audall  the 
Icelanders,  without  exception,  belong  to  it.  One  bishop 
end  141  clergymen  minister  to  the  spiritual  wants  of  the 
islanders.  The  bisliop  is  appointed  by  the  king.  The 
parbhes  are  290,  but  the  livings  are  only  141,  from  which 
it  may  be  seen  that  many  ministers  have  to  serve  two,  and 
some  even  three  parishes.  The  king  appoints  some  of  the 
ministers,  and  the  governor-general  others,  with  the  advice 
of  the  bbhop.  The  ministers  are  paid  partly  from  the 
revenues  of  church  property,  and  partly  from  tithes. 

The  Icelanders  have  long  been  famous  for  their  education 
and  learning,  and  it  is  no  exaggeration  to  say  that  in  no 
other  country  is  such  an  amount  of  information  found 
among  the  classes  which  occupy  a  similar  position.  A 
child  of  ten  unable  to  read  is  not  to  be  found  from  one 
end  of  the  island  to  another.  A  peasant  understanding 
several  languages  is  no  rarity,  and  the  amount  of  general 
information  which  they  possess  might  be  envied  by  many 
who  have  had  greater  facilities  for  acquiring  knowledge. 
Till  within  the  last  few  years  there  were  no  elementary 
schools  in  the  island ;  all  children  were  taught  by  their 
parents  or  near  neighbours.  Now  a  few  elementary 
schools  have  been  started,  but  their  number  is  still  too 
jmall  to  make  any  general  difference  in  the  education. 
For  classical  and  general  education  there  is  a  college  at 
Reykjavik,  with  seven  professors  and  about  one  hundred 
students.  There  is  also  a  college  for  ministers,  with  three 
professors.  The  general  physician  of  the  island,  assisted  by 
two  medical  men,  gives  lectures  to  medical  students;  but 
tliose  who  propose  to  enter  the  legal  profession  have  to 
attend  the  university  of  Copenhagen. 

There  is  less  diflference  in  the  material  prosperity  of  the 
Icelanders  than  in  that  of  the  inhabitants  of  more  advanced 
countries.  One  does  not  find  the  alyect  poverty  so  often 
seen  in  large  towns  and  among  the  agricultural  population 
of  some  of  the  most  civilized  countries  of  Europe.  On  the 
other  hand,  wealthy  men,  or  owners  of  extensive  properties, 
are  auknowo,  the  richest  man  in  Iceland  deriving  only 
£300  a  year   from   his   property.      Although   no  abject 


poverty  la  seen,  there  are  more  paupers  comparatively  than 
in  more  populous  countries,  and  the  poor-rutes  in  many 
parishes  exceed  all  the  other  taxes  put  together.  Tlio 
Icelanders  are  often  too  liberal  in  granting  relief,  which 
in  many  cases  breeds  idleness,  carelessness,  and  want  of 
fcrethougtt.  It  is  also  to  be  noticed  that  in  few  countries 
is  it  so  easy  to  live  with  as  little  labour  as  in  Iceland. 
On  account  of  the  -climate,  out-of-door  work  cannot  be 
conducted  for  more  than  five  months  of  the  year  at  most, 
but  even  this  time  is  not  used  with  so  much  energy  and 
skill  as  it  might  be.  The  haymaking,  carried  on  for  two 
mouths  in  the  year,  is  the  only  work  which  is  prosecuted 
with  anything  like  energy.  Fishing  is  prosecuted  not 
continuously  but  periodically.  The  want  of  activity  among 
the  Icelanders  is  to  be  ascribed  partly  to  their  slow  tem- 
perament, and  partly  to  their  utter  want  of  training.  They 
are  very  fond  of  gathering  any  amount  of  miscellaneous 
information,  but  their  want  of  training  prevents  then 
from  turning  it  to  practical  account.  There  is  no  doubt 
that  they  are  endowed  with  intellectual  faculties  of  a 
superior  kind,  and,  with  proper  training,  might  make  far 
more  of  their  country  than  they  do  at  present.  It  appears 
that  the  island  could,  easily  support  eight  times  the  number 
of  the  present  population,  if  its  resources  were  properly 
developed.  Crime  is  rare  ;  and  the  moral  character  of  the 
Icelanders  is  about  the  same  as  that  of  the  other  coilntrie* 
of  the  north. 

The  census  of  1870  returned  the  population  of  the  island 
as  69,763.  In  1801  the  population  was  only  46,240;  in 
1880  it  is  estimated  to  have  increased  to  73,000.  The 
birth-rate  is  about  33  per  thousand,  and  the  death-rate  21 
Nearly  the  whole  of  the  population  live  on  isolated  farms, 
the  number  of  each  family,  including  servants,  being  on  ap 
average  seven.  The  chief  town  or  village  is  Reykjavik; 
with  about  2500  inhabitants.  It  is  the  seat  of  thft 
governor-general,  the  bishop,  the  colleges,  and  the  superior 
court.  In  the  north-west  is  IsafjiirSur,  with  about  400 
inhabitants,  and  in  the  north  Akureyri,  with  the  same 
number.  (j.  a.  h.) 
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His^roBT 

AVith  its  isolated  situation,  inclement  climate,  scant  natural 
advantages,  andaparSB  population,  Iceland  is  yet  of  high  interest  to 
the  historian,  philologist,  and  litterateur.  To  the  first  the  excellence 
and  exactitude  of  its  historical  records,  the  curious  phases  of  life  to 
which  they  bear  witneis,  sad  the  singular  drcumatiuices  which  hare 


determined  the  existence  and  life  of  the  Teutonic  community  lor  | 
thousand  years  apart  from  the  rest  of  the  European  family,  are  til 
attractive.  By  the  philologist  the  island  is  reverenced  as  the  homf 
of  a  tongue  which  (though  like  our  own  it  has  suffered  deep  phonetic 
change)  yet  most  nearly  represents  in'  a  living  form  the  tongue  ot 
our  earliest  Teutonic  forefathers.  And  by  many  more  than  these 
atudeiits  Iceland  is  fondly  regarded  u  the  land  where,  long  bcfor« 
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the  "Uterary  eras"  of  tngland  or  Germany,  a  brilliant  period  of 
iotellectual  life  produced  and  elaboroted  in  its  own  distinct  form  of 
expression  a  literature  superior  to  any  north  of  the  Alps  before 
the  Renaissance  since  the  downfall  of  Old  Uome  in  power,  purity, 
»nd  life. 

To  begin  with  history,  in  which  we  are  chiefly  concerned  with 
the  first  and  fourth  periods  of  the  island's  inhabited  existence,  and 
first  the  "settlement."  Shortly  after  the  discovery  of  Iceland  by 
the  Scandinavian,  c.  850  (it  had  long  beeu  inhabited  by  a  small 
colony  of  Irish  Culdeesi,  a  stream  of  immigration  set  in  towards  it, 
which  lasted  for  sixty  years,  and  resulted  in  the  establishment  of 
some  4000  homesteads  scattered  round  the  habitable  fringe  about 
the  great  bays  and  firths. 

In  this  immigration  three  distinct  streams  can  be  traced.  _  (1) 
About  870-890  four  great  noblemen  from  Norway,  Ingolf,  Ketil 
Haeng,  Skalla-Grim,  and  Thorolf,  settled  with  their  dependants  in  the 
south-west  of  the  new  found  land.  (2)  In  890-900  there  came  from 
the  Western  Islands  Queen  Aud,  widow  of  Olaf  the  White,  kiug  of 
Dublin,  preceded  and  followed  by  a  number  of  her  kinsmen  and 
relations  (many  like  herself  being  Christians),  Helgi  Biolan,  Biorn  the 
Eastern,  Helgi  the  Lean,  Ketil  the  Foolish,  &c. ,  who  settled  the  best 
land  in  the  island  (west,  north-west,  and  north),  and  founded  fami- 
lies who  long  swayed  its  destinies.  Besides  this  most  important 
immigration  of  all  tliere  came  from  the  Western  Islands  a  fellowship 
of  vikings  seeking  a  free  home  in  the  north.  They  had  colonized 
rtie  west  in  the  viking  times  ;  they  had  "fought  at  Hafursfirth," 
(wiping  their  stay-at-home  kinsmen  against  the  centralization  of  the 
{;reat  head-king,  who,  when  he  had  crushed  opposition  in  Norway, 
■ailed  after  these  turbulent  colonists  across  the  North  Sea,  and 
followed  up  his  victory  by  compelling  them  to  bow  to  his  rule  or 
fljr  again  to  fresh  haunts  whence  they  could  not  so  easily  interfere 
with  his  projects.  Such  were  Ingimund  the  Old,  Geirmund  Hellskin, 
Thord  Bcardie  (who  had  wed  St  Edmund's  grand-daughter),  Audun 
Shackle,  Bryniulf  the  Old,  Uni,  to  whom  Harold  promised  the  earl- 
dom of  the  new  land  if  he  could  make  the  settlors  acknowledge  him 
as  king,  a  hopeless  project,  and  others  by  whom  the  north-west, 
north,  and  cast  were  almost  completely  "claimed."  (3)  In  900-930 
a  few'  more  incomers  direct  from  Norway  completed  the  settlement 
•f  the  south,  north-east,  and  south-east.  Among  them  were  Earl 
Hrollang  (half  brother  of  Hrolf  Ganger  and  of  the  first  carl  of 
Orkney),  Hialti,  Hrafnkell  Frey's  priest,  and  the  sons  of  Asbiorn. 
Fully  three  quarters  of  the  land  was  settled  from  the  west,  and 
among  these  immigrants  there  was  no  small  proportion  of  Irish 
blood.  In  1100  there  were  4500  franklins,  i.e.,  about  60,000  souls. 
The.  unit  of  Icelandic  politics  is  the  homestead  with  its  franklin- 
•wner  {buendi),  its  primal  organization  the  hundred-moot  (thing),  its 
tie  the  goforf  or  chieftainship.  The  chief  who  had  led  a  band  of 
kinsmen  and  dependants  to  the  new  land,  taken  a  "claim"  there,  and 
parcelled  it  out  freely  among  them,  naturally  became  their  leader, 
presiding  as  priest  at  the  temple  feasts  and  sacrifices  of  heathen  times, 
acting  as  president  and  speaker  of  their  moot,  and  as  their  respon- 
sible representative  towards  the  neighbouring  chiefs  and  their  clients. 
He  was  not  a  feudal  lord  nor  a  local  sherit),  for  any  franklin  could 
change  his  gotSorS  when  he  would,  and  the  rights  of  "judgment  by 
paen  "  were  in  full  use  ;  moreover,  the  office  could  be  bequeathed, 
sold,  divided,  or  pledped  by  the  possessor ;  still  the  goISi  had  con- 
siderable power  and  influence  as  long  as  the  commonwealth  lasted. 

At  6r8t  there  was  no  higher  organization,  but  disputes  between 
netghbcjring  chiefs  and  their  clients,  and  uncertainty  as  to  the  law, 
brought  about  the  Constitution  of  Ulfliot,  c.  930,  which  appointed  a 
central  moot  for  the  whole  island,  the  Al-thing,  and  a  speaker  to 
speak  a  single  "  law  "  (principally  that  followed  by  the  Gula-moot  in 
Norway);  the  Effoi-ms  of  Thord  Oellir,  964,  settling  a  fixed  num- 
ber of  local  moots  and  chieftaincies,  dividing  tlie  island  into  four 
■uarters  (thus  characterized  by  Ari : — north,  thickest  settled,  most 
luraous  ;  east,  first  completely  settled  ;  south,  best  land  and  greatest 
chiefs  ;  west,  remarkable  for  noble  families),  to  each  of  which  a  head- 
court,  the  "  quarter-court,"  was  assigned ;  and  the /»inotia(iOTiso/^iap(i 
(ascribed  in  the  saga  to  Nial)  the  Laic-Speaktr  (d.  1030),  who  set  up 
a  "fifth  court"  as  the  ultimate  tribunal  in  criminal  matters,  and 
strengthened  the  community  against  the  chiefs.  But  here  constitu- 
tional growth  ceased :  the  law-making  body  made  few  and  unimport- 
ant modifications  of  custom  ;  the  courts  were  still  too  weak  for  the 
<;liiefs  who  misused  and  defied  them;  the  speaker's  power  was  not 
sufficiently  supported  to  enable  him  to  be  any  more  than  a  highly 
respected  lord  chief  justice,  whereas  he  ought  to  have  become  a 
jusliza  if  anarchy  was  to  be  avoided  :  even  the  ecclesiastical 
innovations,  while  they  secured  peace  for  a  time,  provoked  in  the 
end  the  struggles  which  put  an,end  to  the  commonwealth. 

Christianity  was  introduced  c.  lOOO.  Tithes  were  established  in 
1096,  and  an  ecclesiastical  code  made  c.  1125. 

The  first  disputes  about  the  jurisdiction  of  the  clergy  were  moved 
by  Gudmund  in  the  13th  century,  bringing  on  a  civil  war.  while  the 
•(ucstions  of  patronage  and  rights  over  glebe  aud  mortmainland  occu- 
pied Bisho))  Ami  and  his  adversaries  fifty  years  afterwards,  when 
the  land  was  under  Nor^vegian  viceroys  and  Norwegian  law.  For 
tlis  civil  wars  of  the  1 3th  century  broke  down  and  exterminated 


the  great  houses  who  had  monopolized  the  chieftaincies  and 
abused  their  power  for  their  own  ends  :  and  after  violent  strugglea 
(in  which  the  Sturlungs  of  the  first  generation  perished  at  Orlygstad, 
1233,  and  Rcykiaholt,  1241,  while  of  the  second  reneration  Thord 
Kalcali  was  called  away  by  the  king  in  1250,  onJ  Thorgils  Skardi 
slain  in  1258)  the  submission  of  the  island,  quarter  after  quarter, 
took  place  in  1262-64.  under  Gizur'e  auspices,  and  the  old  ComnjOQ 
Law  was  replaced  by  the  New  Norse  Code  "  Ironside"  in  1271. 

The  political  life  and  law  of  the  old  days  is  abundantly  illustrated 
in  the  sagas  (especially  Kyrbyggia,  Hienea-Thori,  Royk-dtela, 
Hrafnkell,  and  Niala),  the  two  collections  of  law-scrolls  {Codex 
Iicgiiis,c.\235,  tinii.SladaThol'aBook,c.l21l),\.\\ts  Libollus, theLiber- 
fragmcuts,  and  the  Landnamabok  of  Ari,  and  the  Diplomatariuro. 
K.  Mauror  has  made  the  subject  his  own  in  his  Beilrage,  Island, 
Grdgds,  ic. 

The  mediaeval  Irelandic  church  had  two  bishoprics,  Skolhnlr 
(S.,W.,  and  E.)  1056,  and  Holar  (N.)  1106,  and  about  175  pariBlics 
(two-thirds  of  which  belonged  to  tlie  southern  bishopric;.  They 
belonged  to  the  metropolitan  see  of  Bremen,  then  to  Lund,  lastly  to 
Nidaros,  1237.  Tlicre  were  several  religious  foundations:  Thingore 
(founded  1133),  Thwera(1165),  Hiterdale(c.  1166),  Kirkby  Nunnery 
(1184),  Stad  Nunnery  (1296),  and  Saurby  (c.  1200)  were  Bene- 
dictine,  while  Ver  (1168),  Flatey  after  Holyfell  (1172),  Videy  (1226), 
Madderfield  Priory  (1296),  and  Skrid  Tiiory  (14th  century)  wtr» 
Augustinian.  The  bishops,  elected  by  the  people  at  the  Al-thing 
till  1237,  enjoyed  considerable  power  and  influence,  and  were  most 
of  them  distinguished  men  ;  two,  Thorlok  of  Skalholt  and  John  of 
Holar,  were  publicly  voted  saints  at  the  Al-thing  after  due  ex- 
amination of  their  claims  to  that  distinction,  and  one,  Gudmund, 
received  the  title  of  "Good"  by  decree  of  the  bishop  and  chapter. 
Full  details  as  to  ecclesiastical  history  will  bo  found  in  the  Bishops' 
Lives  (edited  by  Dr  Vigfusson). 

Iceland  was  not  agricultural  but  pastoral,  depending  upon  flocks 
and  herds  for  subsistence,  for,  though  rye  and  other  graiu  would 
grow  in  favoured  localities,  the  hay,  self-sown,  was  the  only  regular 
crop.  In  some  districts  the  fisheries  and  fowling  were  of  importance, 
but  nine-tenths  of  the  population  lived  by  their  sheep  and  cattle, 
which  gave  them  food,  clothing,  and  such  products  for  export  as 
enabled  them  to  import  wood  for  building,  iron  for  tools,  and  a  few 
luxuries,  as  honey,  wine,  grain  for  brewing,  and  foreign  clothes,  fur, 
&c.  Life  on  each  homestead  was  regularly  portioned  out : — out-door 
occupations — fishing,  shepherding,  fowling,  and  the  important  hay- 
making and  fuel-gathering — occupying  the  summer  ;  while  in-door 
business — weaving,  tool-making,  ic,  filled  up  the  long  winter. 
The  year  was  broken  by  the  spring  feasts  and  moots,  the  great 
Al-thing  meeting  at  midsummer,  the  marriage  and  arval  gatheringf 
after  the  summer,  and  the  long  yule  feasts  at  midwinter.  There 
were  but  two  degrees  of  men,  free  and  unfree,  though  only  the 
franklins  had  any  political  power ;  and,  from  the  very  nature  of  the 
lifoj  social  intercourse  was  peculiarly  unrestrained  and  unfettered  ; 
gooi  and  thrall  lived  the  same  lives,  ate  the  same  food,  spoke  the 
same  tongue,  and  differed  little  in  clothing  or  habits.  The 
poorest  franklin  was  the  social  equal  of  the  proudest  chief,  and  ia 
a  few  generations  the  freed  man  or  landless  dependant  might  be- 
come their  peer  in  public  estimation,  provided  he  got  a  homestead 
of  his  own.  The  thrall  had  a  house  of  his  own  and  was  rather 
villein  or  serf  than  slave,  having  rights  and  a  legal  price  by  law. 
During  the  heathen  days  many  of  the  great  diiefs  ]>assed  part  of 
their  lives  in  Norway  at  the  king's  court,  but  after  the  establish- 
ment of  Christianity  in  Iceland  they  kept  more  at  home,  still 
visiting  the  Continent,  however,  for  purposes  of  state,  snits  with 
clergy,  &c.  But  the  trade  was  from  the  first  in  foreign  (Norse) 
hands  almost  entirely. 

The  introduction  of  a  church  system  bronght  little  change.  The 
great  families  put  their  members  into  orders,  end  so  continued 
to  enjoy  the  profits  of  the  land  which  they  had  given  to  the  church  ; 
the  priests  married  and  otherwise  behaved  like  the  franklius  around 
them  in  every-day  matters,  farming,  trading,  going  to  law  liKe 
laymen  ;  so  that,  in  spite  of  the  elTorts  of  the  more  earnest  church 
reformers,  the  church  was  powerless  to  promote  centralization 
against  the  feuds  and  jealousies  of  the  grea   houses. 

The  old  life  in  the  commonwealth  was  turbulent  and  anarchic, 
but  free  and  varied  ;  it  produced  men  of  mark,  and  fostered  bravery, 
adventure,  and  progress.  The  great  chiefs  were  indeed  only  greater 
franklins  :  but  their  wealth  and  comparative  luxury  gave  them 
leisure  and  opportunities  for  culture  which  raised  them  as  examples 
and  leaders  above  their  fellows  ;  the  pride  of  birth  preserved  a 
nobility  of  feeling  and  high  standard  of  honour  anad  much  of 
violence  and  chicane.  But  all  this  now  ceased,  and  there  was  left 
but  a  low  dead  level  of  poor  peasant  proprietors  without  pride  in 
the  past,  political  interest  in  the  present,  or  ambition  of  the  future, 
careless  of  all  save  how  to  live  by  as  little  labour  as  possible,  end 
pay  as  few  taxes  as  they  could  to  tlicir  foreign  rulers.  The  island 
received  a  foreign  governor  (Earl,  Hirdsljori,  or  Stipta7Atsmadr  as 
he  has  been  successively  called),  and  was  parcelled  out  into  local 
counties  (syslur),  administered  by  sherifTs  (syslumadr)  appointed 
by  the  king.     A  royal  court  took  the  place  of  the  Al-thing  courts  ; 


ICELAND 


621 


tli»  local  business  of  the  local  things  was  carried  out  by  tho 
(hreppstjorC)  baililT,  a  subordioate  of  tho  sherill';  and  the  go'SorS, 
tilings,  quarter-courts,  trial  by  jury,  kc,  were  all  completely  swept 
awaj  by  these  innovations,  which  have  continued  with  mere  changes 
of  detail  till  the  present  century.  The  power  of  the  crown  was 
increased  by  the  confiscation  of  the  great  Slurluiig  estates,  which 
were  nnder-lcased  to  farmers,  while  the  early  (ailing  otf  of  tho  Norse 
trade  threatened  to  deprive  the  island  of  tho  means  of  existence  ; 
for  tho  great  epidemics  and  eruptions  of  the  14th  century  had 
gravely  attacked  its  pastoral  wealth  and  ruined  much  of  its  pasturo 
and  fishery,  for  the  time  at  least.  The  union  of  the  Three  C'row;is 
transferred  the  practical  rule  of  Iceland  to  Denmark  in  1280,  and 
tho  old  Treaty  of  Union,  by  which  the  island  had  reserved  its  essen- 
tial ri"hts,  was  di.sregardod  by  the  absolute  Danish  monarcbs  ;  but, 
though  new  taxation  was  imposed,  it  was  rather  their  careless 
neglect  than  their  too  active  interference  that  damaged  Iceland's 
interests.  But  for  an  English  trade,  which  sprung  up  out  of  the 
half-smuggling,  half-buccaneering  enterprise  of  the  Bristol  mer- 
chants, tho  island  would  have  fared  badly  indeed,  for  during  the 
whole  lith  century  their  trade  with  Eu{Jl.and,  exporting  sulphur, 
eider  down  (which  the  English  taught  them  the  value  of),  ivool,  and 
salt  stock-fish,  and  importing  as  ciefore  wood,  iron,  honey,  wine, 
grain,  and  flax  goods,  was  their  only  link  with  the  outer  world. 
This  period  of  Iceland's  existence  is  torpid  and  eventlesi :  she  had 
gpi  peace  but  with  few  of  ita  blessings;  all  spirit  seemed  to  have  died 
with  tho  commonwealth  ;  even  shepherding  and  such  atrnculture  as 
there  had  been  sank  to  a  lower  stage  ;  waggons,  ploughs,  and  carts 
went  out  of  use  and  knowledge;  architecture  in  timber  became  a  lost 
art,  and  the  fine  carved  and  painted  halls  of  the  heathen  days  were 
replaced  by  turf-walled  barns  half  sunk  in  the  earth,  and  lasting  at 
best  a  generation  ;  the  largo  decked  luggers  of  the  old  days  gave  way 
to  small  undecked  fishing-boats  ;  it  is  needless  to  add  that  letters 
were  neglected,  and  that  all  remembrance  of  tho  commonwealth 
perished  utterly. 

The  Reformation  here  as  elsewhere  had  a  onesided  effect :  it 
wakened  men's  minds,  opening  new  vistas  of  hope  ind  new  fields  of 
thought,  but  it  left  their  bodies  and  circumstances  little  changed, 
or,  if  at  all,  for  the  worse.  Its  necessary  complement,  a  social  and 
political  revolution,  never  came  to  Iceland.  Tho  Hanso  trade 
replaced  the  English  for  the  worse  ;  and  the  wretched  Danish 
monopoly  which  succeeded  it  when  the  Pani'h  kings  began  to  act 
again  with  vigour,  under  the  stimulus  of  European  changes,'  was 
still  less  profitable.  The  glebes  and  hospital  lands  were  a  fresh 
power  in  tho  hands  of  the  crown,  and  t!io  subservient  Lutheran 
clergy  became  the  most  powerful  class  in  the  island,  while  tho  bad 
system  of  under-leasing  at  rackrcnt  and  dhort  lease  with  unsecured 
tenant  right  extended  in  this  way  over  &  great  part,  at  least  a  quarter, 
of  the  better  land,  stopping  any  possible  progress.  The  details  of 
the  religious  change  are  uninterestinz  :  nearly  all  who  took  active 
part  iu  it  on  either  side  were  men  of  low  type,  moved  by  personal 
motives  rather  than  religious  zeal ;  and,  thou<;h  it  should  be  noticed 
that  the  fires  of  martyrdom  were  n-'ver  lighted  in  Iceland,  the  story 
of  the  easily  accepted  Reformation,  is  not  altogether  a  pleasant  one. 
When  it  was  once  accomplished,  the  little  knot  of  able  men  who 
came  to  the  front  for  two  or  three  generations,  stirred  by  tho  new 
life  that  had  been  breathed  into  the  age,  did  nobly  in  preserving 
the  records  of  the  past  for  a  later  time  to  value  and  appreciate,  while 
Odd  and  Hallgrim  exhibit  the  noblest  impulses  of  their  time. 

A  new  plague,  that  of  tho  English,  Gascon,  and  Algerine  pirates, 
marked  the  close  of  the  I6th  century  and  opening  of  the  17th, 
causing  widespread  panic  and  some  devastation  in  1579,  1613-16, 
and  1627.  Nothing  points  more  to  the  helplessness  of  the  natives' 
condition  than  their  povverlcssncss  against  these  tiresome  foes.  But 
the  18th  century  is  the  most  gloomy  in  Iceland's  annals.  Sinall-pox, 
famine,  sheep  disease,  and  tho  awful  eruptions  of  1765  and  1783 
follow  each  other  in  terrible  succession.  Against  such  fearful 
visitations,  which  reduced  tho  population  by  about  a  fourth,  little 
could  be  done,  and  when  the  only  man  who  might  have  roused  tho 
Icelanders  from  their  misery.distress,  and  impoverishment,  thcnoblo 
and  patriotic  Eggert  Olafsson,  a  hero  of  the  old  typo,  was  drowned 
in  full  career  in  1768,  it  is  hardly  to  bo  wondered  at  that  things 
grew  from  bad  to  worse,  and  that  a  listlessness  and  torpidity  crept 
over  the  national  character,  the  effects  of  which  it  is  only  beginning 
to  shake  off.  The  few  literary  men,  whose  work  was  done  and 
whose  books  were  published  abroad,  were  only  concerned  with  the 
past,  and  Jon  Widalin  is  the  one  man  of  mark,  beside  Eggert 
Olafsson,  who  worked  and  wrote  for  his  own  generation.' 

Gradually  the  ideas  which  were  agitating  Europe  crept  through 
Scandinavia  into  Iceland,  and,  now  that  scholars  and  travellers  of 
msrk  and  influence  had  drawn  attention  to  the  island,  its  claims 
wer«  more  respectfully  listened  to.  The  Continental  system,  which, 
by  its  leading  to  tho  blockade  of  Denmark,  threatened  to  starve 
Iceland,  was  neutralized  by  special  action  of  the  British  Government. 
Trade  and  fishery  grew  a  little  brisker,  and  at  length  the  turn  came. 

The   rationalistic    movement,    an   unlovely  attempt   at  reform, 

*  For  tho  periods  succeeding  the  union,  Danish  stAto  papers  and  thn  HUtoryot 
Finn  JonssoD  axe  the  boat  authorit)-. 


headed  by  Magnus  Stephenson,  a  palriolic,  norrowniinded  lawyer, 
did  little  good  as  far  as  church  reform  went,  but  was  accoinpauted 
by  a  more  successful  efl'ort  to  educate  the  people  bymeans  of  bringing 
within  their  reach  the  practical  knowledge  of  the  day.  A  Useful 
Knowledge  Society,  such  as  Brougham  delighted  in,  was  formed  and 
did  some  honest  work.  Ncwsparersand  piriojicalawere  published, 
and  the  very  stir  which  the  ecclesiastical  disputes  encouraged  did 
good.  AVhen  free  trade  came,  and  when  the  free  constitution  ot 
Denmark  had  produced  its  legitimate  effects,  the  intelligent  and 
able  endeavours  of  a  few  patriots  such  as  Jon  Sigur>ls»on  were  able  to 
pu.sh  on  the  next  generation  a  step  further,  in  spite  of  such  physical 
obstacles  as  the  sheep  disease.  Questions  of  a  modern  political  com- 
plexion arose  ;  the  cattle  export  controversy  and  the  great  home 
rule  struggle  began.  The  intelligence  of  a  people  whoso  love  for 
knowledge  and  mental  attainments  have  always  been  high  seconded 
its  leaders  well,  and  after  thirty  years'  agitation  home  rule  was 
conceded  in  1874.  The  absolute  syslumadr  and  hirdstJoH  became 
popular  ofliciab  assisted  by  elected  boards.  The  Al-thing,  a  mere 
council  of  powerless  delegates,  was  replaced  by  a  representative 
assembly  of  two  chambers  (composed  of  thirty  members  chosen  by  a 
a  popular  and  wido  suffrage,  and  six  crown  nominees)  with  legislative 
powers,  and  other  reforms  were  comprised  in  this  grant.  Further 
political  changes,  such  as  the  introduction  of  a  jury  system  to  replace 
tho  Danish  umpire-and-assessor  procedure,  are  now  being  considered 
by  the  liberal  party.  There  are  many  peculiar  circumstances 
present  in  the  condition  of  Iceland,  the  absence  of  towns,  equality 
of  society  in  a  sense  which  exists  in  no  other  European  community, 
difficulty  of  communication,  and  the  intense  conservatism  and  dis> 
like  of  activity  or  change  which  must  necessarily  characterize  a  com- 
munity so  long  isolated  and  "  forced  into  lazy  habits  for  lack  of 
opportunity."  But  that  emigration  should  have  begun,  and  fami- 
lies left  the  old  home  for  Canada  and  the  United  States  to  seek  a 
better  climate,  a  richer  soil,  and  the  hopes  of  progress  which  are  so 
distant  athome,  is  certainly  remarkable ;  and,  if  the  difficultieswhich 
must  surround  emigrants  who  have  never  seen  a  road,  a  tree,  or  a 
plough,  on  their  first  taking  up  an  agricultural  life,  are  overcome, 
the  results  may  be  very  important  to  tho  mother  country. 

Literature. 

I'oelry. — Iceland  has  always  borne  a  high  renown  for  song,  but 
has  never  produced  a  poet  of  the  highest  order,  a  fact  for  which  one 
can  only  account  by  noticing  that  the  qualities  which  in  other  lands 
were  most  sought  for  and  admired  in  poetry  were  in  Iceland  lavished 
on  the  saga,  a  prose  epic,  antl  tliat  Icelandic  poetry  is  to  be  rated  very 
high  for  the  one  quality  which  its  authors  have  ever  aimed  at — 
melody  of  sound.  To  these  generalizations  there  are  but  few  excep- 
tions, albeit,  in  considering  the  history  of  this  branch  of  Icelandic 
literature,  we  are  at  once  met  by  an  apparent  contradiction  to  them, 
a  group  of  poems  which  possess  the  very  qualities  of  high  imagina- 
tion, deep  pathos,  fresh  love  of  nature,  passionate  dramatic  power, 
and  noble  simplicity  of  language  which  Icelandic  poetry  lac'KS.  The 
solution  is  that  these  poems  do  not  belong  to  Iceland  at  all.  They 
are  the  poetry  of  the  "Western  Islands." 

It  was  amongthe  Scandinavian  colonists  of  the  British  coasts  that 
in  the  first  generations  after  the  colonization  of  Iceland  therefrom  a 
magnificent  school  of  poetry  arose,  to  which  we  owe  works  that  for 
power  and  beauty  can  bo  paralleled  in  no  Teutonic  language  till  cen- 
turies after. their  date.  To  this  school,  which  is  totally  distinct 
from  the  Icelandic,  ran  its  own  course  apart,  and  perished  before 
the  13th  century,  the  following  works  belong  (of  their  authors  we 
have  scarcely  a  name  or  two ;  their  dates  can  be  rarely  exactly  fixed ; 
but  they  lie  between  the  beginning  of  the  9th  and  the  end  of  tho 
10th  centuries),  classified  into  croups: — 

a.  Tho  Hdgi  trilogy  (last  third  lost  save  a  few  verses,  but  pre- 
served in  prose  in  llromund  Gripsson's  Snga),  the  Jtaisiiig  of  An- 
ganty  and  Death  of  J/ialmar  (in  /lenarar  Saga),  the  fragments  of 
u  n^ohung  Lay  (part  interpolated  in  earlier  poems,  part  underlying 
the  prose  in  Kohunga  Saga),  all  by  one  poet,  to  whom  Dr  Vig. 
fussbn  would  also  ascribe  yoUtspd,  VegtamskiiSa,  Thrymskvi&, 
Grolla  Song,  and  I'oliindar-kviffa. 

b.  The  Dramatic  Poems  ■.—flyCing  of  Lolci,  the  Lay  o/SHmi,  tho 
Lay  of  Harbard,  and  several  fragments,  all  one  man's  work,  to 
whose  school  belong,  probably,  the  Lay  underlying  the  story  of 
Ivar's  death  in  Skioldunga  Saga. 

c.  The  Didactic  Poetry  :—ffrimiiijma/,  Vaflhrudnismal,  Alvia- 

mal,  &c. 

d.  The  Genealogical  and  Mythological  "Poerai  :—ffyndUi-LioS, 
written  for  one  of  the  Haurda-Kari  family,  so  famous  in  the  Orkneys ; 
Ynglinga-lal  and  Uaust-liing,  by  Thiodulf  of  Hvin  ;  Rig's  Thul,  kc. 

e.  The  Dirges  and  Battle  Songs,— such  as  that  on  Ha/ur/rlh 
Sattit,  bv  Thiodulf  of  Hvin  or  Homklofi,  shortly  after  870 ;  £irik't 
Dirge',  between  950  and  969  ;  the  Darl-Lay  on  .Clmtar/  Battle, 
1014  •  Biarka-mal  (fragments  of  which  we  have,  and  paraphrase  of 
more 'is  found  in  Jlrolf  Kiaki'i  Saga  and  in  Saxo). 

There  are  also  fragments  of  poems  in  Hal/ s  Saga,  Afmuna  nappa- 
Batia's  Saga,  in  tho  Latin  verses  of  Saxo,  and  the  Shield  I  iy»  by 
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nrnpi,  kc. ,  of  this  scliool,  which  closes  with  the  Sun-Song,  a  jiowcr- 
ful  Christian  Dantesquo  poem,  recalling  sonic  of  the  early  composi- 
tions of  the  Irish  Church,  and  vith  the  12th  century  Lay  of 
IlagTuu;  Lay  of  Slarkad,  The  Proverb  Song  {Haiamal),  and  Kru- 
kumal,  to  which  wo  may  add  those  singular  Gloss-poems,  the 
Thulur,  which  also  belong  to  the  Western  Isles. 

To  Greenland,  Iceland's  farthest  colony,  founded  in  the  lOtU 
rentury,  we  owe  the  two  Lays  of  Aili,  and  probably  HymiskviSa, 
«hich,  though,  as  was  to  be  expected,  of  a  weirder  harsher  cast, 
yet  belong  to  the  Western  Isles  school  and  not  to  Iceland.  In  form 
all  these  poems  belong  to  two  or  three  classes  ■.—kvi6a,  an  epic 
"cantilena";  lal,  a  genealogical  poem;  drapa,  songs  of  praise,  kc, 
written  in  modifications  of  the  old  Teutonic  metre  which  we  know 
in  Beowulf ;  galdr  and  lokkr,  spell  and  charm  songs  in  a  more  lyric 
measure;  and  mal,  a  dialog>ie  poem,  and  liod,  a  lay,  in  elegiac 
measure  suited  to  the  subject. 

The  characteristics  of  this  Western  school  are  no  doubt  the  result 
of  the  contact  of  Scandinavian  colonists  of  the  viking-tide,  living 
lives  of  the  wildest  adventure,  tossed  by  war  and  storm,  with  au 
imaginative  and  civilized  race,  that  exercised  upon  them  a  very 
strong  and  lasting  influence  (the  effects  of  which  were  also  felt  in 
Iceland,  but  in  a  different  way).  The  frequent  intermarriages 
vhich  mingled  the  best  families  of  either  race  are  sufficient  proof  of 
tlie  close  communion  of  Northmen  and  Celts  in  the  9th  and  10th 
centuries,  while  there  are  in  the  poems  themselves  traces  of  Celtic 
mythology,  language,  and  manners.' 

When  one  turns  to  the  early  poetry  of  the  Scandinavian  conti- 
nent, preserved  in  the  rune-staves  on  the  memorial  stones  of 
Sweden,  Norway,  and  Denmark,  in  the  didactic  Ifavamal,  ^he 
Great  Wolsung  Lay  (i.f.,  Sigurd  II.,  Fafnis's  Lay,  Sigrdrifa's  Lay), 
and  Hamdistnal,  all  continental,  and  all  entirely  consonant  to  tho 
remains  of  our  own  Old  English  poetry  in  metre,  feeling,  and  treat- 
ment, one  can  see  that  it  is  with  this  school  that  the  Icelandic 
''makers  "  are  in  sympathy,  and  that  from  it  their  verse  naturally 
descends.  The  only  difference  between  them  is  that,  while  the 
fundamental  characteristics  of  shrewdness,  plain  straightforward- 
ness, and  a  certain  stem  way  of  looking  at  life  are  common  to  both, 
the  Icelandic  school  adds  a  complexity  of  structure  and  ornament,  an 
elaborate  mythological  and  enigmatical  phraseology,  and  a  regularity 
of  rhyme,  assonance,  luxuriance,  quantity,  and  syllabification,  which 
it  caught  up  from  the  Latin  and  Celtic  poets,  and  adapted  with 
exquisite  ingenuity  to  its  own  main  object,  that  of  securing  the 
greatest  possible  beauty  of  sound. 

The  first  generations  of  Icelandic  poets  were  very  remarkable 
iuen,  and  resemble  in  many  ways  the  later  troubadours ;  the  books 
of  the  kings  and  the  sagas  are  full  of  their  strange  lives.  Men  of 
(jood  birth  (nearly  always,  too,  of  Celtic  blood  on  one  side  at  least), 
they  leave  Iceland  young  and  attach  themselves  to  the  kings  and 
earls  of  the  north,  living  in  their  courts  as  their  henchmen,  sharing 
their  adventures  in  weal  and  woe,  praising  their  victories,  and 
hymning  their  deaths  if  they  did  not  fall  by  their  sides — men  of 
quick  passion,  unhappy  in  their  loves,  jealous  of  rival  poets  and  of 
their  own  fame,  ever  ready  to  answer  criticism  with  a  satire  or  with  a 
Bword-lhrast,  but  clinging  through  all  to  their  art.  in  which  they 
attained  most  marvellous  skill. 

Such  men  were  Egill,  the  foe  of  Eirik  Bloodaxe  and  the  friend  of 
.^thelstan  ;  Kormak,  the  hot-headed  champion  ;  Eyvind,  King 
Hakon's  poet,  called  Skaldspoiler,  because  he  copied  in  his  dirge 
over  that  king  the  older  and  finer  Eiriks-mal;  Gunnlaug,  who  sang 
at  ^thelred's  court,  and  fell  at  the  hands  of  a  brother  bard  Hrafn  ; 
Hallfred,  Olaf  Tryggvason's  poet,  who  lies  in  lona  by  the  side  of 
Macbeth  ;  Sighvat,  Saint  Olaf  s  henchman,  most  prolific  of  all  his 
■comrades ;  Thormod,  Coalbrow's  poet,  who  died  singing  after  Stickle- 
stad  battle;  Ref,  Ottar  the  Black,  Amor  the  earls'  poet,  and,  of 
those  whose  poetry  was  almost  confined  to  Iceland,  Gretti,  Biorn 
the  Hitdale  champion,  and  the  two  model  Icelandic  masters,  Einar 
Skulason  and  Markus  the  Lawman,  both  of  the  12th  century. 

It  is  impossible  to  do  more  here  than  mention  the  names  of  the 
most  famous  of  tho  long  roll  of  poets  which  are  noted  in  the  works 
of  Snorri  and  in  the  two  Skalda-tal.  It  is  evident  that  they 
must  differ  greatly  in  style  and  tone,  as  they  range  from  the  rough 
and  noble  pathos  of  Egill,  the  mystic  obscurity  of  Kormak,  the 
pride  and  grief  of  Hallfred,  and  the  marvellous  fluency  of  Sighvat, 
to  the  florid  intricacy  of  Einar  and  Markus. 

The  art  of  poeti7,  which  stood  to  the  Icelanders  in  lieu  of  ;;'.usic, 
tras,  and  is  still,  much  cultivated  in  the  island  ;  scarcely  any  pro- 
minent man  but  knew  how  to  turn  a  mocking  or  laudatory  stanza, 
and  down  to  the  fall  of  the  commonwealth  the  accomplishment 
was  in  high  request.  In  the  literary  age  tho  chief  poets  belong  to 
the  great  Sturlung  family,  Snorri  and  his  two  nephews,  Sturla  and 
Olaf,  the  White  Poet,  being  the  most  famous  "makers"  of  their 

'  JIany  of  these  poems  were  Englished  in  proso  by  the  tionslator  of  Mallet,  by 
B.  Tliorpe  In  his  Scpjituntrt  Edda,  and  two  or  thrco  by  Messrs  Morris  and  Mag- 
nuBsen,  as  appendices  to  tlieir  translation  of  Volsunga  Saga.  Earlier  transla- 
tions in  verso  are  those  In  Dryden's  ilisceltany  (rol.  vl.),  A.  Cottle's  Edda, 
Mntliins's  Tranilations,  and  W.  Herbert's  Old  Itefandic  Poetry.  Gray's  versions 
of  Darrai'ar-liod  and  Veglaviikrida  arc  well  known. 


day.  Indeed,  it  is  in  Snorri's  Edda,  a  poetic  grammar  of  a  very 
perfect  kind,  that  the  best  examples  of  the  whole  of  northern  poetry 
are  to  be  found.  The  last  part,  Hattaial,  a  treatise  on  metre,  wa» 
written  for  Earl  Skuli  about  1222,  in  iiuitatiou  of  Earl  Rognvald 
and  Hall's  Hattalykill  (Clavismelrica),  of  1150.  The  second  part, 
Sknldskapar-mal,  a  gradus  of  synonyms  and  epithets,  which  con- 
tains over  240  quotations  from  65  poets,  and  10  anonymous  lays 

a  treasuiy  of  verse — was  composed  e.  1230.  The  first  part,  an  ex- 
quisite sketch  of  northern  mythology,  Gyl/a-ginning,  was  probably- 
prefixed  to  the  whole  later.'  There  is  eomo  of  Sturla's  poetry  in 
his  Islctidinga  Saga,  and  verses  of  Snorri  occur  in  the  Gram- 
matical Treatise  on  figures  of  speech,  kc,  of  Olaf,  which  contains 
about  one  hundred  and  forty  quotations  from  vai-inus  authors  anil 
was  written  about  1250. 

Besides  those  sources,  the  Kings'  Lives o{  Snorri  and  later  anthora 
contain  a  great  deal  of  verse  by  Icelandic  poets.  King  Harold 
Sigurdssou,  who  fell  at  Stamford  Bridge  1066,  was  both  a  good 
critic  and  composed  himself.  Many  tales  are  told  of  him  and  his 
poet  visitors  and  henchmen.  The  Icelandic  sagas  also  comprise 
much  verse  which  is  partly  geuuine,  paitly  the  work  of  the  12th 
and  13th  century  editors.  Thus  there  are  genuine  pieces  in  J^'iaVt 
Saga  (chaps.  34,  78,  103,  126,  146),  in  Eyrhyggi^,  Laxdcela,  Eyil'a 
Saga  (part  only),  Gretlla  (two  and  a  half  stanzas,  <■/.  Ixindnamaiiok), 
Biom's  Saga,  Gunnlaiig's  Saga,  Havard's  Saga,  Koimak's  Saga, 
Viga-Glum's  Saga,  Erik  the.  Bed's  Saga,  and  Foslbroedra  Saga. 
In  NiaVs,  Gislis,  and  Dro2)lavg's  Sons'  Sagas  there  is  good  verse  of 
a  later  poet,  and  in  many  sagas  worthless  rubbish  foisted  in  as 
ornamental  wherever  there  was  a  chance  of  doing  so. 

To  these  may  be  added  two  or  three  works  of  a  semi-literary  kind, 
composed  by  learned  men,  not  by  heroes  and  warriors.  Such  are 
Konunga-tal,  Hugsvinnsmal  (a  paraphrase  of  Cato's  Distichs), 
Merlin's  Prophecy  (paraphrased  from  Geoffrey  of  Monmouth  by 
Gunnlaug  the  monk),  Jomsviki'nga-drapa  (by  Bishop  Ketil),  and 
the  Islendinga-drapa,  which  has  preserved  brief  notices  of  several 
lost  sagas  concerning  Icelandic  worthies,  with  which  Giidmuudar- 
drapa,  though  of  the  14th  century,  may  be  also  placed. 

Just  as  the  change  of  law  gave  the  death-blow  to  an  already 
perishing  commonwealth,  so  the  rush  of  medieval  influence,  which 
followed  the  union  with  Norway,  merely  completed  a  process  which 
had  been  in  force  since  the  end  of  the  11th  century,  when  it  over- 
threw the  old  Icelandic  poetry  in  favour  of  the  Rimur. 

The  introduction  of  tho  Danz,  ballads  (or  fomkradi,  as  they  arc 
now  called)  for  singing,  with  a  burden,  usually  relating  to  a  love- 
tale,  which  were  immensely  popular  with  the  people  and  performed 
by  whole  companies  at  weddings,  yule  feasts,  and  the  like,  had 
relegated  tho  regular  Icelandic  poetry  to  more  serious  events  or  to 
the  more  cultivated  of  the  chiefs.  But  these  "jigs,"  as  the  Eliza- 
bethans would  have  called  them,  dissatisfied  the  popular  ear  in 
one  way  :  they  were,  like  our  own  old  ballads,  which  they  closely 
resembled,  in  rhyme,  but  void  of  alliteration,  and  accordingly  they 
were  modified  and  replacec}  by  the  "  Rimur,"  the  staple  literary  pro- 
duct of  tho  15th  century.  These  were  rhymed  but  also  alliterative, 
in  regular  form,  with  prologue  or  inansong  (often  the  prettiest  part 
of  the  whole),  main  portion  telling  the  tale  (mostly  derived  in 
early  days  from  the  French  romances  of  the  Carloviiigian,  Arthurian, 
or  Alexandrian  cycles,  or  from  the  mythic  or  skrbk-sbgur),  and 
epilogue.  Their  chief  value  to  us  lies  in  their  having  preserved 
versions  of  several  French  poems  now  lost,  and  in  their  evidence 
as  to  the  feelings  and  bent  of  Icelanders  in  the  "Dark  Age"  of  the 
island's  history.  The  ring  and  melody  which  they  all  possess  is 
their  chief  beauty. 

Of  the  earliest,  Olofsrima,  oy  Einar  Gilsson  (c.  1350),  and  the  best, 
the  Aristophanic  Skida-rima  (c.  1430),  by  Einar  Foatri,  the  names 
may  be  given.  Rimur  on  sacred  subjects  was  called  "  Diktnr";  of 
these,  on  the  legends  of  the  saints'  lives,  many  remain.  Tliemost  not- 
able of  its  class  is  the  Lilia  of  Eystein  Asgrimsson,  a  monk  of  Holy- 
fell((;.  1350),  amost  "sweet  sounding  song."  I,ater  tho  poems  of  the 
famous  John  Arason,  last  Catholic  bishop  of  Holar  (c.  1530),  Liomr 
("Gleam ")  and  Pislargrdtr  (" Fassion-tears "),  deserve  mention- 
Taste  has  sunk  since  the  old  days ;  but  still  this  Rimur  poetry  is 
popular  and  genuine,  and  in  such  hard  and  evil  days  as  came  upon 
Iceland  after  the  fall  of  tho  old  houses  had  destroyed  such  tradi- 
tional history  and  civilization  as  had  fostered  the  saga,  it  is  perhaps 
rather  a  wonder  that  tlie  torch  was  still  alight  than  that  its  glimmer 
was  feeble  and  smoky.  Moreover,  the  very  prosaic  and  artificial 
verse  of  Sturla  and  the  last  of  the  old  school  certainly  deserved  the 
oblivion  which  came  over  them,  as  a  casual  perusal  of  the  stanzas 
scattered  through  Islendinga  will. surely  prove.  It  is  interesting  to 
notice  that  a  certain  number  of  kenni7igar  (poetical  paraphrases) 
have  survived  from  the  old  school  even  to  tho  present  day,  though 
the  mass  of  them  have  happily  perished.    The  change  in  the^Aon««j 

*  Tills  prose  Edda  (from  which  tho  Eddte  Lays  got  their  name)  haa  been 
partly  turned  into  English  by  Sir  G.  \V.  Dascnt,  by  tiie  translator  of  Mallet,  an^ 
by  Mr  Anderson,  and  will  be  found  treated  of  more  at  length  under  Eddav 
Mallet's  Aortfifrn  Mytholoijy.  a  book  whtcli  first  drew  Englishmen's  attention  to 
the  religions  ideas  of  their  forefathers.  Is  not  to  bo  depended  on  In  any  way,  be- 
longing, as  it  does,  to  the  pre-scicntlfic  age.  Bunsen's  specatatioiu  at  a  later 
dale  are  entirely  fanciful  and  rblonary. 
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of  tliu  lahjniaso  13  well  illiistratcd  by  tlio  new  nielrcs  ns  c  Hiipareu 
with  the  old  Icelanilio  Droit  kvaxli  in  its  varied  forma.  Most  of 
the  older  Kimur  and  Diktur  are  na  jet  nnprinted.  Jlany  of  the 
fornkvacdi  are  priuted  in  a  volume  of  the  old  Nordiikc  LUeialur- 
Samfiind. 

fhe  eflTccta  of  the  Rcformatiou  was  deeply  felt  in  loclanjirlitira- 
tnre,  both  prose  and  verse.  The  name  of^Hallgrim  Petersen,  whose 
Piusion-htjiiins,  "the  flower  of  all  Icelandic  poetry,"  have  been  the 
most  popular  composition  in  the  language,  ia  foremost  of  all  writers 
iiiice  the  Second  Change  of  Faitli.  The  gentle  sweetness  of  thought, 
and  the  exquisite  harmony  of  wording  in  his  poems,  more  tlian 
justify  the  popular  verdict.  His  Hymns  were  finished  in  1600,  and 
published  in  1666,  two  great  Protestant  poets  thus  being  contem- 
poraries. A  collection  of  Reformation  hymns,  adapted,  many  of 
them,  from  the  German,  the  Jiolar-book,  had  preceded  them  in 
1619.  There  was  a  good  deal  of  verse-writing  of  a  secular  kind, 
far  inferior  in  every  way,  during  this  period.  In  suite  of  the  many 
physical  distresses  that  weighed  upon  the  island,  ballads  (/brni-ra<ii) 
were  still  written,  ceasing  about  1760,  Rimur  composed,  and  more 
eUbomte  componitions  published. 

The  most  notable  names  are  those  of  the  iinprovisatore  Stephen 
the  Blind;  Thorlak  Gurlbrandsson,  author  of  C/^ur-yi'/mur,  d.  1707; 
Johu  Maguusson,  who  wrote  Uristajla,  a  didactic  poem  ;  Stefan 
Ulafsson,  composer  of  Psalms,  Rimur,  to.,  d.  168S  ;  Gunnar 
Piilsson,  the  author  of  Ounnarslag,  often  printed  with  the  Eddie 
poems,  c.  1791 ;  and  the  famous  Eggcrt  Olafsson,  traveller,  naturalist, 
and  patriot,  whose  untimely  deatli  in  17CS  was  a  great  loss  to  his 
country,  which  his  energy  and  talents  might  have  roused  from  its 
torpor.  His  Eunadar-balkr,  a  Georgic  written,  like  Tusser's  Points, 
witli  a  practical  view  of  raising  the  state  of  agriculture,  has  always 
been  much  prized.     Paul  tt'idalin's  ditties  are  very  naive  and  clever. 

The  Reformation  had  produced  a  real  poet,  but  the  material  rise 
of  Iceland  has  not  yet  done  so.  Many  have  written,  but  few  have 
shown  any  great  talent ;  perhaps  the  best  has  becu  Sigurd  of  Broad- 
firth,  mauy  of  whose  prettiest  poems  were  composed  in  Greenland, 
fike  those  of  Jon  Biaruisson  before  him,  c.  1750  ;  Johu  Thorlaksson's 
translation  of  Milton's  great  epic  into  Eddie  verso  is  praiseworthy 
in  intention,  but,  as  may  be  imagined,  falls  far  short  of  its  aim.  He 
also  turned  Pope's  Ensay  on  Man  and  Klopstock's  Messiah  into 
Icelandic.  Benedikt  Grondal  tried  the  same  experiment  with  Homer 
in  his  llion's  Kta:di,  c.  1825.  There  is  a  fine  prose  translation  of  the 
Odijsscy  by  Sweinbiorn  Egillson,  the  lexicographer,  both  faithful  and 
{loutic  in  high  degree.  Many  poems  of  varying  but  little  merit 
will  bo  found  iu  the  perioiUcals  of  this  and  last  century,  the  serious 
verso  being  pseudo-classic  for  the  most  part  and  falsetto  in  tone. 
The  satiric  verse,  such  as  John  Thorlaksson's  on  Magnus  Stephen- 
son's projects  and  "reforms,"  and  the  ditties  on  all  liiuda  of  sujcts 
tV occasion,  are  better,  but  much  of  their  meaning  is  lost  to  a  stranger. 
With  the  latest  school  of  poets  who  have  begun  to  imitate  foreign 
metrea(unalliterativo)andto  translate  foreign  poets,  it  is  hardly  worth 
while  to  linger.  A.  translation  of  Shakespeare  and  of  several  of 
Byron's  poems  may  bo  noticed  as  curiosities.  Of  minor  poetry  there 
is  still  an  abundant  crop  ;  even  in  Gimli,  the  far-off  Canadian  colony, 
"  In  Menioriam"  verses  and  wcdJin^-hymna  of  irrepro-ichable  form, 
but  wooden  thought,  are  printed  and  admired.  Tliat  Iceland,  most 
idyllic  of  modern  lauds,  is  capable  of  supplying  subject  and  material 
for  something  higher  than  all  this  there  is  no  doubt ;  but,  before  any- 
thing of  real  worth  can  be  written,  the  old  stock-in-trade  of  worn-out 
mytiiology  and  pseudo-patriotism  must  bo  thrown  aside  for  ever. 

History  and  ISiography. — The  real  strength  of  Icelandic  litera- 
ture is  shown  in  its  most  indigenous  growth,  the  "S.%ga."  This 
is,  in  its  purest  form,  the  life  of  a  hero,  composed  in  regular 
form,  governed  by  fixed  rv.lei,  and  intended  for  oral  recitation. 
It  bcni-a  the  strongest  likeness  to  the  epic  in  all  save  its  unver- 
sified  form  ;  iu  both  are  found,  ns  Cvcd  essentials,  simplicity  of 
jdot,  chronological  order  of  events,  set  phrases  used  even  iu 
describing  the  restless  play  of  emotion  or  the  changeful  fortunes 
of  a  fight  or  a  storm,  while  in  both  the  absence  of  digression, 
comment,  or  intrusion  of  the  narrator's  person  is  invariably 
maintained.  The  saga  grew  up  in  the  quieter  days  which  followed 
the  Change  of  Faith  (1002),  when  the  deeds  of  the  great  families' 
heroes  were  stiU  cherished  by  their  descendants,  and  the  exploits 
of  the  great  kings  of  Norway  and  Denmark  handed  down  with 
reverence  from  the  months  of  those  that  had  fought  and  sung  by 
their  side.  Telling  of  stories  was  a  recognized  form  of  entertain- 
ment at  all  feasts  and  gathering«,  and  it  was  the  necessity  of  the 
reciter  which  gradually  worked  them  into  a  regular  form,  by  which 
the  memory  was  relieved  and  the  artistic  features  of  the  story 
allowed  to  bo  more  carefully  elaborated.  That  this  form  was  eo 
perfect  must  be  attributed  to  Irish  influence,  without  which  iudeed 
there  would  have  been  a  saga,  but  not  the  same  saga.  It  is  to  the 
west  that  the  best  signs  belong  ;  it  is  to  the  west  that  nearly  every 
classic  writer  whoso  name  we  know  beings  ;  and  it  is  precisely  in 
the  west  that  the  admixture  of  Irish  blood  is  greatest  In  compar- 
ing the  Irish  tales  with  the  saga,  there  will  be  felt  deep  divergencies 
io  matter,  style,  and  taste,  the  richness  of  one  contrasting  with  the 
chutenod  simplicity  of  the  other  ;  the  one's  half-comic  half-carucst  i 


bombast  is  wholly  unlike  the  otiiei'ii  ''umhumoui;  the  marvellous, 
so  unearthly  in  the  one,  is  almost  credible  in  the  other  ;  but  in  both 
are  the  keeu  grasp  of  character,  the  biting  phrase,  tht  love  of  action, 
aud  the  delight  in  blood  which  almost  assumes  the  garb  of  a  religi- 
ous jiassion. 

When  the  saga  had  been  fiiced  by  a  generation  or  two  of  oral 
reciters,  it  was  written  down  ;  and  this  stereotyjied  the  form,  so  that 
afterwards  when  literary  works  were  comi^sed  by  learned  nica 
(such  as  Abbot  Karl's  SwcnCs  Saga  ami  Stnrla's  /sleviinga)  lUe 
eaine  style  was  adoi>ted. 

Taking  first  the  sagas  relating  to  Icelanders,  of  which  some  thirty- 
five  or  forty  remain  out  of  thrico  that  number,  we  find  that  they  were 
fiist  written  down  between  1140  and  1220,  in  the  generation  which 
succeeded  Ari  and  felt  the  impulse  his  books  had  given  to  writing,  on 
separate  scrolls,  no  doubt  mainly  for  the  recitei's  convenience  ;  that 
they  then  went  through  all  the  different  phases  which  such  popular 
comjiositions  have  to  pass  in  all  lands, — editing  and  comiioun'ling 
(1220-1260),  padding  and  aniplifying(r260-1300),  and  finally  collec- 
tion in  large  MSS.  (14th  century).  Sagas  exist  showing  all  these 
phases,  some  primitive  and  rough,  f>oine  refined  and  beautified,  sorao 
again  diluted  and  weakened,  according  aj  their  rap}ists  have  been 
faithful,  artistic,  or  foolish  ;  for  the  firut  generation  of  ilSS.  have 
all  perished.  We  have  also  complex  sagas  put  together  iu  the  13th 
century  out  of  the  scrolls  relating  to  a  given  locality,  such  a  group 
as  still  exists  untouched  in  Vapnfirdinga  being  fused  into  such  a 
saga  as  Kiata  or  Laxdrtla,  Of  the  authors  nothing  is  known  ;  w» 
can  only  guess  that  some  belong  to  the  Sturlung  school.  According 
to  subject  they  fall  into  two  classes,  those  relating  to  the  older 
generation  before  Christianity  and  those  telling  of  St  Olaf'a  contem- 
poraries ;  only  two  fall  into  a  thiid  generation. 

Beginning  with  the  sagas  of  tho  west,  most  perfect  in  style  and 
form,  the  earliest  in  subject  is  that  of  Gold-Tkori  (c.  930),  whose 
adventurous  career  it  relates  ;  Hen-  TUorCs  Saga  tells  of  the  burning 
of  Blund-Ketil,  a  noble  chief,  an  event  which  led  to  Thord  Gclli'a 
reforms  next  j  ear  (c.  964)  ;  Oisli'a  Saga  (9C0-80)  tells  of  the  career 
and  death  of  that  ill-fated  outlaw  ;  it  is  beautifully  written,  and  tho 
verses  by  the  editor  (13th  century)  are  good  and  appropriate  ;  it  has 
been  Englished  by  Sir  G.  Dasent ;  Uord'a  Sugn  (980)  is  the  life  of 
a  band  of  outlaws  on  Whalesfirth,  and  especially  of  their  leader 
Hord.  Of  later  subject  are  the  sagas  of  jjavard  and  his  revenge 
for  his  son,  niutdcred  by  a  neighbouring  chief  (997-1002)  ;  of  the 
Ijcath  Slauglilcr  (990-1014),  a  typical  tale  of  a  great  blood  feud, 
written  in  the  most  primitive  prose  ;  of  Gunnlavg  and  Hrafn 
(980-1008),  the  rival  poets  and  their  ill-starred  love.  The  verse  in 
this  saga  is  important  and  interesting.  It  has  been  Englished  by 
Messrs  Morris  and  Magnusson.  To  the  west  also  belong  the  three 
great  complex  sagas  Egla,  Eyrhyggia,  and  i^azdcela.  The  first 
(870-980),  after  noticing  the  migration  of  tho  father  and  grand- 
father of  the  hero  poet  Egill,  and  tho  origin  of  the  feud  between 
them  and  tho  kings  of  Norway,  treats  fully  of  Egill's  caiccr, 
his  enmity  with  Eirik  Bloodaxc,  his  service  with  j£thelstan,  and 
finally,  after  many  adventures  abro:id,  of  his  latter  days  in  Ice- 
land at  Corg,  illustrating  very  clearly  what  manner  of  men  tlioso 
great  settlers  and  their  desccndauts  were,  aud  the  feelings  of  pride 
and  freedom  which  led  them  to  Iceland.  The  style  is  that  of  Suorri. 
who  h.-id  himself  dwelt  at  Borg,  and  Dr  Vjgfusson  is  inclined  to  i-efer 
it  to  him.  Eyrhyggia  (890-1031)  is  the  saga  of  Politics,  the  most 
loosely  woven  of  all  the  compound  stories.  It  includes  a  mass  of 
information  on  the  law,  religion,  traditions,  ic,  of  the  heathen  days 
iu  Iceland,  and  the  lives  of  Eirik,  the  leol  discoverer  of  Greenland, 
Biorn  of  Broadwick,  a  famous  chief,  and  Snorri,  the  greatest  states- 
man of  hisd.ay.  Dr  Vigfusson  would  ascribe  its  editing  and  comple- 
tion to  Sturla  the  Lawman,  c.  12S0.  It  is  known  to  many  English- 
men from  Sir  Walter  Scott's  paraphrase.  Laxda:la  (9)0-1026)  is 
the  saga  of  Romance.  Its  heroine  Gudruu  is  the  most  famous  of  all 
Icelandic  ladies.  Her  love  :'or  Kiarlaii  the  poet,  and  his  career 
abroad,  his  betrayal  by  his  fi  end  BoUi,  the  sad  death  of  Kiortan  at 
his  hands,  the  revenge  tak  n  for  him  on  Belli,  whose  slayers  nro 
themselves  afterwards  put  .0  death,  and  the  end  of  Gudrun,  who 
becomes  an  anchorite  after  her  stormy  life,  make  up  the  pith  of  Iho 
story.  The  contrast  of  t^ie  charactei-s,  the  rich  style  and  line 
dialogue  which  are  so  remarkable  in  this  saga,  have  much  in 
common  with  the  best  works  of  the  Sturlung  school.  Mr  Monis's 
Lovers  of  Qudrun  is  founded  upon  it 

Of  the  north  there  are  the  sagas  of  .fforwai  (930-60),  most  primi- 
tive of  all,  a  tale  of  a  wild  poet's  love  jnd  feuds,  containing  many 
notices  of  the  heathen  times  ;  of  Waterdale  (890-980),  relating  to  the 
settlement  ond  tho  chief  family  in  Waterdale  ;  of  Halt/red  the  Poet 
(996-1014),  narrating  his  fortune  at  King  Olars  court,  his  loveaffaira 
in  Iceland,  and  finally  his  death  and  burial  at  lona  ;  of  JUek-date 
(990),  which  preserves  tho  lives  of  Askcll  and  his  son  Viga-Skuti; 
of  Suarf-daU  (980-90),  a  cruel  coarse  story  of  the  old  days,  with 
some  good  scenes  in  it,  unfortunately  imperfect,  chnptei-s  1-10 
being  forged  ;  of  Viga-Glum  (970-90),  a  fine  story  of  a  beatheiv 
hero,  brave,  crafty,  and  cruel ;  it  has  been  Englished  by  Sir  EdmuudI 
Head,  To  tho  north  olso  belong  tho  sogas  of  Qrelli  the  Strong 
(1010-31),  the  life  and  death  of  the  most  lamoua  of  Icelandic  oat« 
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Uws,  the  real  story  of  whose  career  U  mixed  up  with  the  mythical 
adventures  of  Ueowulf,  hero  put  down  to  Gretti,  and  with  lato 
romantic  episodes  and  fabulous  folk-tales  (Dr  Vigfussou  would 
ascribe  the  best  parts  of  this  saga  to  Sturla ;  its  last  editor,  whose 
additions  would  be  better  away,  must  liave  touched  it  up  about 
1300  ■  Messrs  Morris  and  Magnusson  have  Englished  it),  and  the 
atories  of  the  Lighlwakr  Men  and  Liot  0'  Vail  (1009-60).  Gud- 
mund  the  Mighty  and  his  family  and  neighbours  are  the  heroes 
of  these  tales,  which  form  a  little  cycle.  The  Sanda-manna  Saga 
(1050-60),  the  only  comedy  among  the  sagas,  is  also  anorthern  tale; 
it  relates  the  struggles  of  a  plebeian  who  gets  a  chieftaincy  against 
the  old  families  of  the  neighbourhood,  whom  he  successfully  outwits ; 
Vl-kofra  Thattr  is  a  later  imitation  of  it  in  the  same  humorous 
strain.  The  sagas  of  the  north  are  rougher  and  coarser  than  those 
of  the  west,  but  have  a  good  deal  of  individual  character. 

Of  tales  relating  to  the  east  there  survive  the  WcapoB-firth 
cycle,— the  tales  of  Thorstcin  the  V/hiU  (c.  900),  of  Thorstein  the 
UlnffsiiiiUcn  (c.  985),  Englished  by  Mr  Morris,  of  Guniiar 
Thidrand's  Bane  (1000-1008),  and  of  the  Weapon-firlh  Men  (975- 
390),  all  relating  to  the  family  of  Hof  and  their  friends  and  kin  for 
-inveral  generations,— and  the  story  of  Brafnkell  Freij's  Prkst  {c. 
960),  the  most  idyllic  of  s.igas  and  best  of  the  eastern  tales.  Of  later 
times  there  are  Droplaiig's  Sons'  Saga  (997-1007),  written  probably 
about  1110,  and  preserved  in  tlie  uncouth  broken  style  of  the 
original  (a  brother's  revenge  for  his  brother's  death  is  the  substance 
of  U;  Brand-krossa  Thallr  is  an  appendix  to  it),  and  the  tales  of 
Thorstcin  Hall  of  Side  s  Son  {c.  1014),  and  his  brother  Thidrandi 
(c.  996),  which  belong  to  the  cycle  of  Hall  o'  Side's  Saga,  unhappily 
lost ;  they  are  weird  tales  of  bloodshed  and  magic,  with  idyllic  and 
pathetic  episodes. 

■  The  sagas  of  the  south  are  either  lost  or  absorbed  in  that  of  A'ial 
(970-1014),  a  long  and  complex  story  into  which  are  woven  the 
tales  of  Ounnar,  Kial,  and  parts  of  others,  as  Brian  Boroimhe, 
Hall  o'  Side,  &c.  It  is,  whether  we  look  at  style,  contents,  or 
legal  and  historical  weight,  the  foremost  of  all  sagas.  It  deals 
(■specially  with  law,  the  sole  bond  of  a  rough  heathen  community, 
and  coutains  in  itself,  as  it  were,  at  once  the  pith  and  the  moral  of 
all  early  Icelandic  history.  Its  hero  Nial,  type  of  the  good  lawyer, 
is  contrasted  with  its  villain  Mord,  the  ensample  of  cunning,  chicane, 
and  legal  wrong-doing  ;  amd  a  great  part  of  the  saga  is  taken  up 
with  the  three  cases  and  suits  of  the  divorce,  the  death  of  Hoskuld, 
and  the  burning  of  Nial,  which  are  given  with  great  minuteness 
and  care.  The  number  and  variety  of  its  dramatis  personse  give 
it  the  liveliest  interest  throughout.  The  women  Hallgerda,  Berg- 
thora,  and  Ragnhild  are  as  sharply  contrasted  as  the  men  Gunnar, 
Skarphedin,  Flosi,  an  A  Kan.  The  pathos  of  such  tragedies  as 
the  death  of  Gunnar  and  Hoskuld  and  the  burning  is  interrupted 
by  the  humour  of  the  Al-thing  scenes  and  the  intellectual  interest 
of  the  legal  proceedings.  The  plot  dealing  first  with  the  life  and 
death  of  Gunnar,  type  of  the  chivalry  of  bis  day,  then  with  the 
burning  of  Nial  by  Flosi,  and  how  it  came  about,  and  lastly  with 
Kari's  revenge  on  the  burners,  is  the  ideal  saga-plot,  and  aflfords 
ample  room  for  the  finest  treatment  of  incident.  The  author  must 
have  been  of  the  east,  a  good  lawyer  and  genealogist,  and  have 
composed  it  about  1250,  to  judge  from  various  internal  evidence. 
It  has  been  overworked  L.  a  later  editor,  e.  1300,  who  inserted 
many  spurious  verses.     It  has  been  translated  by  Sir  G.  Dasent. 

Relating  partly  to  Iceland,  but  mostly  to  Greenland  and  Wine- 
land  (N.  America),  are  the  sagas  of  the  Floe-Men  (985-90),  a  good 
story  of  the  adventures  of  Thorgils  and  of  the  struggles  of  ship- 
wrecked colonists  in  Greenland,  a  graphic  and  terrible  picture;  and 
of  Eirik  the  Red  (990-1000),  two  versions,  one  northern  (Flatey- 
book),  one  western,  the  better  (in  Hawk's  Book,  and  AM.  657, 
tfanslated  by  the  Rev.  J.  Sephton),  the  story  of  the  discovery  of 
Greenland  and  Wineland  (America)  by  the  Icelanders  at  the  end  of 
tlio  9th  century.  Later  are  the  stoi  '  of  Thormod  and  Thorgeir, 
the  Foster  Brethren  (1015-30),  a  ver  interesting  story,  told  in  a 
(luaint  romantic  stylo,  of  Thorgeir,  th  reckless  henchman  of  King 
Olaf,  and  how  his  death  was  revenged  in  Greenland  by  his  swoiii 
brother  the  true-hearted  Tliormod  Coal  brow's  poet,  who  afterwards 
dies  at  Sticklestad.  The  tale  of  Einar  tookisson  (c.  1125)  may  also 
be  noticed.  The  lost  saga  of  Poet  Hclgi,  of  which  only  fragments 
remain,  was  also  laid  in  (jreenland. 

Besides  complete  sagas,  such  as  have  been  noticed,  there  are 
embedded  in  the  Kingf  Lives  numerous  small  thallir  or  episodes, 
small  tales  of  Icelanders'  aavcntures,  often  relating  to  poets  and 
their  lives  at  the  kings'  courts  ;  one  or  two  of  these  seem  to  be  frtig- 
mcnts  of  sagas  now  lost.  Among  the  more  notable  are  those  of 
Orm  Storolfsson.  Ogmund  Pijtt.  Halldor  Snorrason,  Thorstein 
Oxfoot,  Hromnnd  Unit,  Thorwald  Tasaldi,  Svadi  and  Amor  Her. 
lingar-nef,  Aiuhinn  of  IVcslfirth,  Sncglu-Halli,  Urafiof  Hrut- 
flird,  Ilrcidar  Jfeimski,  Gisli  Illngison,  Ivar  the  poet,  GuU-^su. 
ihord,  Einar  Skulason  the  poet,  Mani  tho  poet,  ^c. 

The  forged  Iceiandic  sagas  appear  as  early  as  the  13tli  century. 
They  are  ?erv  poor,  and  cither  worked  up  on  hints  given  in  genuine 
stories,  or  altogether  apocryphal.  Some  of  them  have  been  com- 
posed within  the  present  century. 


Aboot  tho  year  of  the  battle  of  Hastings  was  born  one  of  tho 
blood  of  Queen  Aud,  who  founded  the  famous  historical  school  of 
Iceland,  and  himself  produced  its  greatest  monument  in  a  work 
which  can  only  bo  compared  for  value  with  the  EngUsk  Domesdaj 
Book.  Nearly  all  that  we  know  of  the  heathen  commonwealtk 
may  bo  traced  to  the  collections  of  An.  It  was  he  too  that  fixed 
the  styleln  which  history  should  bo  composed  in  Iceland.  It  was 
ho  that  secured  and  put  into  order  tho  vast  mass  of  fragmentaiT 
tradition  that  was  already  dying  out  in  his  day.  And  perhaps  it  is 
the  highest  praise  of  all  to  him  that  he  wrote  in  his  own  "  I)ani«h 
tongue,"  and  so  ensured  the  use  of  that  tongue  by  tho  learned  and 
cultured  of  after  generations,  when,  had  he  chosen  to  imitate  tho 
learned  of  other  lands,  not  only  would  the  freshness  and  life  of 
the  northern  history  as  wo  have  it  have  been  crushed  out,  but 
tho  vernacular  literature  (lieightened  and  purified  by  his  influence  as 
it  has  now  been)  would  have  sunk  and  disappeared.  Ari's  great 
works  are  Konungabdk,  or  The  Book  of  Kings,  relating  tho  histcry 
of  tlie  kings  of  Norway  from  the  rise  of  the  Ynrrling  dynasty  down 
to  tho  death  of  Harald  Sigurdsson  in  the  year  of  his  own  birth. 
This  book  ho  composed  from  the  dictation  of 'old  men  such  as  Odd 
Kolsson,  who  had  preserved  traditions  in  their  family  and  got 
information  from  contemporaries,  from  the  genealogical  poems,  and 
from  the  various  dirges,  battle-songs,  and  eulogia  of  the  poets.  It 
is  most  probable  that  he  also  compiled  shorter  Kings'  Books  relating 
to  Denmark  and  perhaps  to  England.  Tho  Konungabdk  is  pre- 
served under  the  Kings  Lives  of  Snorri,  parts  of  it  almost  as  they 
came  from  Ari's  hands,  for  example,  Ynglinga  and  Harold  Fair- 
hair's  Saga,  and  tho  prefaces  stating  the  plan  and  critical  founda- 
tions  of  the  work,  parts  of  it  only  used  as  a  framework  for  the 
magnificent  superstructure  of  the  lives  of  the  two  Olafs,  and  of 
Harald  Hardrada  and  his  nephew  Magnus  the  Good.  The  best 
text  of  Ari's  Konungabdk  (  Ynglinga,  and  the  sagas  down  to  but  not 
including  Olaf  Tryggvason's)  is  that  of  Frisb<5k. 

Tho  Book  of  Settlcmenls  [Landnamabdk)  is  a  most  wonderful  per- 
formance, both  in  its  scheme  and  carrying  out.  It  is  divided  into  five 
parts,the  first  of  which  contains  a  brief  account  of  the  discovery  of  the 
island  ;  the  other  four,  one  by  one  taking  a  quarter  of  the  land,  de- 
scribe the  name,  pedigree,  and  history  of  each  settler  in  geographical 
order,  notice  the  most  important  facts  in  the  history  of  his  descend- 
ants, tho  names  of  their  homesteads,  their  courts  and  temples,  thus 
including  mention  of  4000  persons,  one-third  of  whom  are  women, 
and  2000  pjaces.  The  mass  of  information  contained  in  so  small 
a  space,  the  clearness  and  accuracy  of  the  details,  the  immense 
amount  of  life  which  is  somehow  breathed  into  the  whole,  car 
hardly  fail  to  astonish  the  reader,  when  he  reflects  that  this  colossal 
task  was  sketched  out  and  accomplished  by  one  man,  for  his 
coUaborateur  Kolskegg  merely  filled  up  his  plan  with  regard  to 
part  of  the  east  coast,  a  district  with  which  Ari  in  his  western 
home  at  Stad  was  little  familiar.  Landnamabdk  has  reached  us  in 
two  complete  editions,  one  edited  by  Sturla,  who  brought  down 
the  genealogies  to  his  own  grandfather  and  grandmother,  Sturla 
and  Gudny,  and  one  by  Kawk,  who  traces  the  pedigrees  etill  later 
to  himself. 

Ari  also  wrote  a  Book  of  leelandcrs  (Islendingahdk,  c.  1127), 
which  has  perished  as  a  whole,  but  fragments  of  it  are  embedded 
in  many  sagas  and  Kings'  Lives  ;  it  seems  to  have  been  a  complete 
epitome  of  his  earlier  works,  together  with  an  account  of  the  cou- 
stitutional  history,  ecclesiastical  and  civil,  of  Iceland.  An  abridg- 
ment of  the  latter  part  of  it,  the  little  LileUus  Islan^orum  (to  which 
tho  title  of  the  bigger  Liber— -IslcndingaMk — is  often  given),  made 
by  tho  historian  for  his  friends  Bishops  Ketil  and  Thorlak,  for  whom 
he  wrote  tho  Liber  (c.  1137).  This  charming  little  book  is,  with  the 
much  later  collections  of  laws,  our  sole  authority  for  tho  Icelandio 
constitution  of  the  commonwealth,  but,  "  much  as  it  tells,  the  lost 
Liber  would  have  been  of  still  greater  importance."  Kristni-Saga, 
the  story  of  the  christening  of  Iceland,  is  also  a  work  of  Ari's, 
"overlaid"  by  a  later  editor  no  doubt,  but  often  preserving 
Ari's  very  words.  This  saga,  together  with  several  scattered 
talcs  of  early  Christians  in  Iceland  before  tho  Change  of  Faith 
(1002),  may  have  made  up  a  section  of  the-  lost  Liber.  Of  tho 
author  of  these  works  little  personal  is  known.  He  lived  in  quiet 
days  a  quiet  life  ;  but  he  shows  himself  in  his  works,  as  Snorri 
describes  him,  '*  a  man  wise,  of  good  memory,  and  a  speaker  of  the 
truth."  Surely,  if  Thucydides  is  justly  accounted  the  first  political 
historian,  Ari  may  bo  fitly  styled  the  first  of  scientific  historians. 

A  famous  contemporary  and  friend  of  Ari  is  Saimund  (1056- 
1133),  a  great  scholar  and  churchman,  whoso  learning  so  im- 
pressed his  a^e  that  ho  got  the  reputation  of  a  magician.  He  was 
the  friend  ot  Bishop  John,  the  founder  of  tho  great  Odd-Verjar 
family,  and  the  author  of  a  Book  of  Kings  from  Harald  Fairhair 
to  Magnus  the  Good,  in  which  ho  seems  to  have  fixed  the  exact 
chronology  of  each  reign.  It  is  most  probable  that  ho  wrote  in 
Latin.  The  idea  that  he  had  anything  to  do  with  the  poetic  Edda 
in  general,  or  the  Sun's  Song  in  particular,  is  of  course  unfounded 
and  modern. 

Tho  flame  which  Ari  had  kindled  was  fed  by  his  successors  in  the 
12th  century.     Eirik  Oddsson  (c.  1160)  wrote  the  lives  of  Sigurd 
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ETil-Jeacon  and  the  eons  of  Harold  Cille,  tn  his  Hryggiar-Stykkl 
(Sheldrake),  of  which  parts  remain  in  the  MSS.  (.ollectiona  of 
fCingf  Liics,  iforkin-sktnna,  kc.  Karl  Jonsson,  abbot  of  Tliingore 
the  Benedictine  minister,  wrote  (c.  1184)  a  Li/e  n/  Swcrri  from  the 
lips  of  that  great  king,  a  fine  racy  biography,  with  a  style  and  spirit 
ol  its  own.  Bbglunga-Stigur  tell  thS  story  of  tho  civil  wars  which 
followed  Swerri's  death.     They  are  probably  by  a  contemporary. 

The  Latin  Livtt  of  SI  Olaf,  Odd's  in  Ijitin  (c.  1175),  compiled 
from  original  authorities,  and  the  Legendary  Life,  \>y  another 
monk  whose  name  la  lost,  are  of  the  medieval  Latin  school  of 
Siemund  to  which  Gunnlaug  belonged. 

Snorri  was  known  to  his  contemporaries  as  a  statesman  and  poet ; 
to  us  he  is  above  all  an  historian.  His  position  as  a  poet  and  his 
authorship  of  the  prose  Edda  have  been  noticed  above.  Snorri  was 
bom  in  1178,  being  on  his  mother's  side  sprung  from  the  Myra 
family  of  Borg'  he  was  brought  up  in  fosterage  with  Ptemund's  great 
grandson  Jon  Loptsson,  a  great  chief.  His  career  begins  with  his 
marriage,  1199,  which  made  him  a  wealthy  man.  In  1206  he  moved 
from  Borg  to  Reekholt.  He  was  twice  lawman,  and  twice  visited 
Norway,  where  he  gained  great  influence  with  the  king  ;  but  when 
the  civil  war  broke  out  he  sided  with  Duke  Skuli  and  disobeyed  tho 
king's  orders,  whereupon  letters  were  sent  out  to  his  eueniies  to  slay 
him  (Skuli  his  patron  having  fallen),  which  command  was  carried 
out  on  the  night  of  22d  Sept.  1241,  hia  own  friends  and  kins- 
men being  hia  murderers.  Snorri  wrote  the  Lives  of  the  Kings,  from 
Olaf  Try egvason  to  Sigurd  tho  Crusader  inclusive  ;  and  we  have  them 
eubstantially  as  they  came  from  his  hand  in  the  Greal  King  Olaf  a 
Saga,  which  has  been  interpolated  with  thffittir  and  bits  of  other 
eagas  in  such  a  way  as  that  they  can  be  easily  omitted  ;  St 
olaf  a  Saga,  as  in  Heimskringla  and  tho  Stockholm  MS.  ;  and  the 
eucceediug  Kings'  Lives,  as  in  Hulda  and  Hrokkiiiskinna,  in  which, 
however,  a  few  episodes  have  been  inserted. 

These  works  were  no  doubt  indebt<!d  for  their  facts  to  Ari's 
labours,  and  to  sagas  written  since  Ari's  death ;  but  the  style  and 
treatment  of  them  are  Snorri's  own.  The  fine  Thucydidean  speeches, 
the  dramatic  power  of  grasping  character,  and  thepathosand  poetry 
that  run  through  tho  stories,  along  with  a  humour  such  as  is  shown 
in  the  Edda,  and  a  varied  grace  of  stylo  that  never  flags  or  palls,  make 
Snorri  one  of  the  greatest  of  historians. 

Here  it  should  be  noticed  that  ZTcinu^rin^iIa  and  its  class  of  MSS. 
(Eirspennil,  Jofraskinna,  GuUinskinna,  Fris-bok,  and  Kringla)  do 
not  give  the  full  text  of  Snorri's  works.  They  are  abridgments 
made  in'  Norway  by  Icelanders  for  their  Norwegian  patrons,  the 
Life  of  St  Olaf  eXoae  being  preserved  intact,  for  the  great  interest 
of  the  Norwegians  lay  in  him,  but  all  tho  other  Kings'  Lives  being 
more  or  less  cut  down  and  mutilated,  so  that  they  cannot  be  trusted 
for  historic  purposes  ;  nor  do  they  give  a  fair  idea  of  Snorri's  style. 
As  Englishmen  s  knowledge  of  these  works  is  often  derived  from 
Mr  Laing's  translation  of  a  Danish  version  of  Heimskringla  ("  Sea- 
Kings  of  Norway  "),  this  caution  is  needed. 

Agrif  is  a  12th  century  compendium  of  the  Kings'  Lives  from 
Harold  Fairhair  to  Swcrri,  by  a  scholastic  writer  of  the  school  of 
Scemund.  As  the  only  Icelandic  abridgment  of  Nonvegian  history 
taken  not  from  Snorri  but  sources  now  lost,  it  is  of  worth.  Its  real 
title  is  Konunga-tal. 

A'or«griir(niunja-(af,nowcaUed/'ajrsi-iit)ui,isaNor3C  compendium 
of  the  Kings'  Lives  from  Halfdan  the  Black  to  Swerri's  accession, 
probably  written  for  King  Hakon,  to  whom  it  was  read  on  his  death- 
bed. It  is  an  original  work,  and  contains  much  not  found  clse- 
whcreL     As  non-Icelandic  it  is  only  noticed  here  for  completeness. 

Styrrai  Karason,  a  contemporary  of  Snoiri's,  dying  in  1245,  was  a 
distinguished  churchman  (lawman  twice)  and  sclralar.  He  wrote 
a  Life  of  St  Olaf,  now  lost ;  his  authority  is  cited.  Ho  also  copied 
oat  Landnamabok  and  Swerri's  Life,  from  his  MSS.  of  which  our 
surviving  copies  were  taken. 

Ctnrla,  Snorri's  nephew,  of  whom  more  must  be  said  below,  wrote 
the  Lives  of  Kings  Hakon  and  ifagnus  at  the  request  of  the  latter, 
finishing  the  first  c.  1265,  the  latter  e.  1280.  King  Bakon's  Life 
is  preserved  in  full  ;  of  the  other  ouly  fragments  remain.  These  are 
the  last  of  the  Jong  and  valuable  series  of  Historic  works  which  Ari's 
labours  began,  from  which  the  history  of  Norway  for  500  years  must 
be  gathered. 

A  few  books  relating  the  history  of  other  Scandinavian  realms 
will  complete  this  survey.  In  Sku>ldur\ga-hok  was  told  the  histoiy 
of  the  early  kings  of  Denmark,  perhaps  derived  from  Ari's  collec- 
tions, and  running  parallel  to  Ynglinga.  The  earlier  part  of  it  has 
perished  save  a  fragment  Sogu-brot,  andACitations  and  paraphrases 
in  Saxo,  and 'the  mythicil  Ragmnr  Ledbrok's  and  Oongu-Ihotfs 
Sagas ;  the  latter  part.  Lives  of  Harold  Blxu-loolh  and  tlie  Kings 
down  to  Sweyn  II.,  is  still  in  existence  and  known  as  Skiuldunga. 

The  Lives  of  St  Knut  and  his  Brethren  are  of  later  origin  and 
separate  authorships,  parallel  to  Snorri's  Lives  of  the  great  Norwegian 
Kings,  but  earlier  in  date.  The  Lives  of  King  fyalditnar  and  his  Son, 
written  c.  1185,  by  a  contemporary  of  Abbot  Karl's,  are  the  last  of 
this  s>!ries.  The  whole  were  edited  and  compiled  into  one  book, 
often  quoted  as  Skioldunga,  by  a  13th  century  editor,  possibly  Olaf, 
the  Wmto  Poet,  Sturla's  brother,  guest  and  friend  of  King  Waldimar 


II.,  as  Dr  Vigfusson  has  guessed.  Jomsvikinga  Saga,  IQ«  history  >ol 
tho  pirates  of  Jom,  down  to  Knut  the  Great's  days,  also  relate 
to  Danish  history.     Several  versions  of  it  exist. 

The  complex  work  now  known  as  Orkneyinga  is  made  up  of  the 
Earls'  Saga,  lives  of  the  first  great  earls,  Turf-Einar,  Thorfinn,  &c ; 
the  Life  of  St  Magnus,  founded  partly  on  Abbot  Bobert's  Latin  life 
of  him,  c.  1150,  an  Orkney  work,  partly  on  Norse  or  Icelandic  bio- 
graphies ;  a  itiraele  book  of  the  same  saint ;  the  Lives  of  Earl 
liognwnld  and  Sweyn  the  last  of  the  vikings,  and  a  few  episode< 
such  as  the  Burning  of  Bishop  Adam.  A  bcholastic  sketch  of  the 
rise  of  the  Scandinavian  empire,  the  Foundation  of  Norway,  dating 
0.  1120,  is  prefixed  to  the  whole.  The  Klaley-book  text  of  thii 
work  has  been  translated  by  Mr  Hjaltalin  in  Mr  Andenon'c 
Orkneyinga  Saga. 

Pixreyinga  tells  the  tale  of  tho  conversion  of  the  Faereys  or  Faroes, 
and  the  lives  of  its  chiefs  Sigmund  and  Lcif,  composed  in  tho  13tb 
century  from  their  separate  sagos  by  an  Icelander  of  the  Sturlunj 
school. 

The  saga  has  already  been  suown  in  two  forms,  its  original  cpi<, 
eha|ie  and  its  later  development  applied  to  the  lives  of  Norwegian 
and  Danish  kings  and  earls,  as  heroic  but  deeper  and  broader  sub- 
jects than  before.  In  the  13th  century  it  is  put  to  a  third  use,  U 
tell  the  plain  story  of  men's  lives  for  their  contemporaries,  aftei 
satisfying  which  demand  it  dii.s  away  for  ever. 

These  biographies  are  more  literary  and  mediaeval  and  less  poetic 
than  the  Icelandic  sagas  and  king's  lives;  their  simplicity,  truth, 
realism,  and  purity  of  style  are  the  same.  They  run  in  two  pai^ille) 
streams,  some  being  concerned  with  chiefs  and  champions,  somi 
with  bishops.  The  former,  as  more  important,  will  be  taken  first 
They  are  mostly  found  embedded  in  the  complex  mass  of  stone* 
known  as  Sturlunga,  from  which  Dr  Vigfusson  nas  extricated  them, 
and  for  the  first  time  set  them  in  order.  Among  them  are  the  sagas 
of  Thorgils  and  Hajlidi  (1118-21),  the  feud  andpeacemaking  of  two 
great  chiefs  contemporaries  of  Ari;  olSlurla  (1150-83),  the  fouudei 
of  the  great  Sturlung  family,  down  to  the  settlement  of  his  great 
lawsuit  by  Jon  Loptsson,  whothereupon  took  his  son  Snorri  the  his- 
torian to  fosterage,-:-a  humorous  story  but  with  traces  of  the  de- 
cadence about  it,  and  glimpses  of  the  evil  days  that  were  to  come  ; 
of  the  £umtiiy  o/OnuTu/ (11 85-1200),  a  talo  of  feud  and  fire-raising 
in  the  uorth  of  the  island,  the  hero  of  which,  Gudmund  Dyri,  goes 
at  last  into  a  cloister ;  of  Hrafn  Siceinbiornsson,  (1190-1213),  the 
noblest  Icelander  of  his  day,  warrior,  leech,  seaman,  craftsman,  poet 
and  chief,  whose  life  at  home,  travels  and  pilgrimages  abroad  (Hrafn 
was  one  of  the  first  to  visit  Beckct's  shrine),  and  death  at  the  bandr 
of  a  fco  whom  he  had  twice  spared,  are  recounted  by  a  loving  friend 
in  pious  memory  of  his  virtues,  c.  1220  ;  of  Aaron  Biorleifsson 
(1200-65),  a  man  whoso  strength,  courage,  and  adventures  befil 
rather  a  henchman  of  Olaf  Tryggvason  than  one  of  King  Hakon '• 
thaues  (the  beginning  of  the  feuds  that  rise  round  Bishop  Gudmun/ 
are  told  here),  of  the  Swinef ell-men  (1248-62),  a  pitiful  atory  of  a 
family  feud  in  the  far  east  of  Iceland. 

Bat  the  most  important  works  of  this  class  are  the  Islendinga 
Saga  and  Thorgils  Saga  of  Lawman  Sturla.  Sturla  and  his  brother 
Olaf  were  the  sons  of  Thord  Sturlason  and  his  mistress  Thora.  He 
was  bom  and  brought  up  in  prosperous  times,  when  all  was  fair  foi 
the  Sturlunga,  but  his  manhood  was  passed  in  the  midst  of  strife  and 
war,  in  which  his  family  fell  one  by  one,  and  he  himself,  though  a 
peaceful  man  who  cared  little  for  politics,  was  more  than  once  forced 
to  fly  for  his  life.  While  in  refuge  with  King  Magnus,  in  Norway,  he 
wrote  his  two  sagas  of  that  king  and  his  father.  After  bis  first 
stay  in  Norway  he  came  back  in  1271,  with  the  new  Norse  law- 
book, and  served  a  second  time  as  lawman.  Tho  Islendinga  most 
have  been  the  work  of  his  later  years,  composed  at  Faircy  in  Broad- 
firth,  where  he  died,  30th  July  1284,  aged,  about  seventy  years.  Thf 
saga  of  Thorgils  itardi. (1262-61)  seems  to  have  been  the  firsi 
of  his  works  on  Icelandic  contemporary  history ;  it  deals  with  the 
life  of  bis  own  nephew,  especially  his  career  in  Iceland  from  1262 
to  1258.  The  second  part  of  Islendinga  (1242-1262),  which  relates 
to  the  second  part  of  the  civl  war,  telling  of  the  careers  of  Thord 
Kakali,  Kolbem  the  Young,  Earl  Gizur,  and  Hrafn  Oddsson.  The 
end  is  imperfect,  there  being  a  blank  of  some  years  before  the  frag- 
mentary ending  to  which  an  editor  has  affixed  a  notice  of  tbt 
author's  death.  The  first  part  of  Islendinga  (1202-42)  tells  of  th« 
beginning  and  first  part  of  the  civil  wars,  the  lives  of  Snorri  and 
Sighvat,  Sturla's  uncles,  of  his  cousin  and  namesake  Sturla  Sighvats- 
son,  of  Bishop  Gudmund,  and  Thorwald  Gizurssqn,— the  fallof  the 
Sturlungs,  and  with  them  the  last  hopes  of  the  great  houses  to  mfda- 
tain  the  commonwealth,  being  the  climax  of  the  story. 

Sturla's  power  lies  in  his  faithfulness  to  nature,  minute  observ- 
ance of  detail,  and  purity  of  style,  Tho  great  extent  of  his  subject, 
and  the  difficulty  of  dealing  with  it  in  the  eaga  form,  are  most  skil- 
XuUy  overcome  ;  nor  does  he  allow  prejudice  or  favour  to  stand  in 
tho  way  of  the  truth,  a  thing  hard  to  avoid  for  one  writing  of  con- 
temporary events  in  which  his  own  kinsmen  Jhave  been  concerned. 
He  ranks  below  Ari  in  value  and  below  Snorri'in  power  ;  but  no  one 
cLie  can  dispute  his  place  in  the  first  rank  of  Icelandic  writers. 

Of  the  ccclesiaslicai  bioeraphcrs,  an  aaonymona  Skalholt  der'' 
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tlie  test.  He  wrote  fftinger-waJcer,  lives  of  the  first  lire  bishojia  of  | 
Bkttlholt,  and  biographies  of  liis  patron  Bishop  Patil,  and  also  of  St 
Thorlak.  They  arc  full  of  interesting  notices  of  social  and  church 
life.  Thorlak  was  a  learned  man,  and  had  studied  at  Paris  and 
Lincoln,  which  he  left  in  1181.  These  lives  cover  the  years  1056- 
1193.  The  Life  of  SI  John,  e.  great  reformer,  a  contemporary  of 
Thorodd,  whom  he  employed  to  build  a  church  for  him,  is  by 
another  author  (1052-1121).  The  Life  of  audinund,  as  priest, 
fecounts  tlie  early  life  of  this  Icelandic  Becket  till  his  election  aa 
bishop  (1160-1202);  his  after  career  must  be  sought  out  in  Isleiid- 
inga.  It  is  written  by  a  friend  and  contemporary.  A  later  life  by 
krugrim,  abbot  of  Thingore,  written  c.  1350,  as  evidence  of  his 
Subject's  sanctity,  tells  a  good  deal  about  Icelandic  life,  &c.  The 
Livc3  of  Bishops  Ami  and  Lawrence  bring  down  our  knowledge  of 
Icelandic  history  into  the  14th  ceutury.  The  former  work  is  un- 
happily imperfect;  it  is  the  record  of  the  struggles  of  church  and 
Btato  over  patronage  rights  and  glebes,  written  c.  1315;  it  now 
covers  only  the  years  1269-91 ;  a  great  many  documents  are  given 
in  it,  after  the  modern  fasliion.  The  latter,  Lawrence's  Life,  by  his 
disciple,  priest  Einar  Haflidason,  is  a  clmrming  biography  of  a 
good  and  pious  man,  whose  chequered  career  in  Norway  and  Iceland 
is  picturesquely  told  (1324-31).  It  is  the  last  of  the  sagas. 
Bishop  Jons  Table-Talk  (1326-39)  is  also  worth  noticing ;  it  con- 
tains many  popular  stories  which  the  good  bishop,  who  had  studied 
at  Bologna  and  Paris,  was  wont  to  tell  to  his  friends 

The  Antials  are  now  almost  the  sole  material  for  Icelandic  his- 
tory; they  had  begun  earlier,  but  after  1331  they  got  fuUer'and 
richer,  till  they  end  in  1430.  The  best  are  Annates  Regii,  ending 
1306,  Eiruir  Hajlulason  s  Annals,  known  as  "  Lawman's  Annals, 
reaching  to  1392,  and  preserved  with  others  in  Flatey-booTc,  and  the 
Hew  Annals,  last  of  all.  The  Icelandic  DiploTuatarium,  edited  by 
Jon  Sigurdsson,  contains  what  remains  of  deeds,  inventories,  letters, 
&c.,  from  the  old  days,  completing  our  scanty  material  for  this  dark 
oeriod  of  the  island's  history. 

-After  the  union  and  change  of  law  genuine  tradition  died  out 
with  the  great  houses,  and  the  kings'  lives  and  biographies  ceased 
to  please.  The  ordinary  niediiEval  literature  reached  Iceland  through 
Norway,  and  every  one  began  to  take  delight  in  it  and  put  it  into  a 
vernacular  dress,  so  neglecting  their  own  classics  that  but  for  a  few 
collectors  like  Lawman  Hawk  they  would  have  perished  entirely. 

The  Nonvegian  kings,  Hakon  llakonson,  c.  1225,  and  Hakon  V., 

c.  1305,  employed  Icelanders  at  their  courts  in  translating  the 
French  romances  of  the  Alexander,  Arthur,  and  Charlemagne 
cycles.  Some  forty  or  fifty  of  these  Riddara-Sngur  (Romances  of 
Chivalry)  still  remain.  They  reached  Iceland  and  were  eagerly 
read,  many  Riraur  being  founded  on  them.  Norse  versions  of 
Uary  of  Brittany's  Lays,  the  stories  of  Brutns  and  of  Troy,  and 
part  of  the  Pharsalia  translated  are  also  found.  The  Speculum 
Regale,  with  its  interesting  geographical  and  social  information,  is 
aLsp  Norse,  written  c.  1240,  by  a  Halogalander.  The  computistic 
and  arithmetical  treatises  of  Stiorn^dd,  Biarnithe  Number-skilled, 

d.  1173,  and  Hawk  the  Lawman,  d.  1334,  and  the  geography  of 
Ivar  Bardsson,  a  Norwegian,  c.  1340,  are  of  course  of  foreign  origin. 
A  few  tracts  on  geography,  &c.,  in  Hawk's  book,  and  a  Guide  to  the 
Holy  Land,  by  Nicholas,  abbot  of  Thwera,  d.  1158,  complete  the 
list  of  scien^ilic  works. 

The  stones  which  contain  the  last  lees  of  the  old  mythology 
and  pre-history  seem  to  be  also  non-Icelandic,  but  stuffed  out  and 
amplified  by  Icelandic  editors,  who  probably  got  the  plots  from 
the  Westeru  Islands.  Woltimga  Saga  and  Uervarar  Saga  contain 
(|  notations  and  paraphrases  of  lays  by  the  Helgi  poet,  and  Halfs, 
Rnijnar's,  and  Asnmnd  Kappahana's  Sagas  all  have  bits  of  Western 
poetry  in  them.  Ilrolf  Krakis  Saga  paraphrases  part  of  Biarka- 
mal;  Eromund  Gripsson's  gives  the  story  of  Helgi  and  Kara  (the 
lost  third  of  the  Helj;i  trilogy);  Oautrek's,  Arrow-Odd's,  FrUhiofs 
Sagas,  &c..  contain  shreds  of  true  tradition  amidst  a  mass  of  later 
fictitious  matter  of  no  worth.  With  the  Riddara-SHgur  they 
enjoyed  great  popularity  in  the  15th  century,  and  gave  matter  for 
many  Rimur.  Tliidrek's  Saga,  a  lale  version  of  the  Wolsung  story, 
is  of  Norse  coniprsition,  c.  1230,  from  North  German  sources. 

The  mediieval  religions  literature  of  Western  Europe  also  reached 
and  influenced  Iceland,  and  the  Homilies  (like  the  Laws)  were, 
according  to  Thorodd,  the  earliest  books  written  in  the  vernacalar, 
antedating  even  A ri's  histories.  The  lives  of  the  Virgin,  the 
Apostles,  and  the  Saints  fill  many  M.SS.  (edited  in  four  large  volumes 
by  Professor  Unger),  and  are  the  works  of  many  authoi-s,  chiefly  of 
the  13th  and  14th  centuiies  (of  course  they  w?ro  known  in  Latin 
long  before) ;  amongst  them  are  the  lives  of  SS.  Edward  the  Con- 
fessor,Oswald  of  Northumhria,  Dunstan,  and  ThoDias  of  Cantcriury. 
Of  the  authors  wo  know  Pi-iest  Berg  Gunsteinsson,  d.  1211;  Kygri- 
Biorn,  bishop-elect,  d.  1237;  Bishop  Brand,  d.  1264  ;  Abbot  Runolf, 
d.  1307  ;  pishop  Lawrence's  son  Arni,  c.  1330  ;  Abbot  Borg,  c. 
1340,  &e.  A  paraphrase  of  the  historical  books  of  the  Bible  was 
niHde  by  Bishop  Brand,  d.  1264,  called  Oydinga  Soqnr.  About  1310 
Kiug  Hakon  V.  ordered  a  commentary  on  the  Bible  to  be  made, 
which  was  completed  down  to  E.xodu3  xix.  To  this  Brand's  work  was 
tfUrwaixla  aflixcd.  and  the  whole  is  Icuown  oa  Sliorn.     The  Norse 


version  of  the  famous  Barlaam  and  Josaphat,  made  for  Prince 
Hakon,  c.  1240,  must  not  be  forgotten. 

The  post-classical  literature  falls  chiefly  under  three  heads, — 
religious,  literary,  and  scientific.  Under  the  first  conios  foremost 
the  noble  translation  of  the  New  Testament  by  Odd  Gottskalkssou, 
son  of  the  bishop  of  Holar.  Brought  up  in  Norway,  he  travelled 
in  Denmark  and  Germany,  and  took  upon  him  the  new  faith  before 
ho  retuined  to  Iceland,  where  he  became  secretary  to  Bishop 
Ogmund  of  Skalholt  Here  he  began  by  translating  the  Gospel  of 
Matthew  into  his  mother-tongue  in  secret.  Having  finished  the 
remainder  of  the  New  Testament  at  his  own  house  at  Gives,  he  took 
it  to  Denmark,  where  it  was  piinted  at  Koskild  in  1640.  Odd 
afterwards  translated  the  Psalms,  and  several  devotional  works  of 
the  day,  Corvinus's  Epistles,  iic.  He  was  made  lawman  of  tho 
north  and  west,  and  died  from  a  fall  in  the  Laxa  in  Eios,  June 
1556.  Three  years  after  his  death  the  first  press  was  set  up  iii 
Iceland  by  John  Matthewson,  at  Breidabolstad,  in  Hunafloe,  and  £> 
Gospel  and  Epistle  Book,  according  to  Odd's  version,  issued  ixoia 
it  in  1662.  In  1684  Bishop  Gudfarand,  who  had  brought  over  a 
splendid  fount  of  type  from  Denmark  in  1576  (which  he  completed 
n  ith  his  own  hands),  printed  a  translation  of  the  whole  Bible  at 
Holar,  incorporating  Odd's  versions  and  some  books  (Proverbs 
and  the  Son  of  Sir.nch,  1680)  translated  by  Bishop  Gizar,  but 
supplying  most  of  the  Old  Testament  himself.  This  fine  volume 
has  been  the  basis  of  every  Bible  issued  for  Iceland  till  1826,  when 
it  was  replaced  by  a  bad  modern  version.  For  beauty  of  language 
and  faithful  simplicity  of  style  the  finer  parts  of  this  version, 
especially  the  New  Testament^  have  never  been  surpassed  in  any 
tongue ;  they  stand  worthily  beside  the  work  of  Tyndale,  Luther, 
and  Uliila,  foremost  monuments  of  the  Teutonic  tongues. 

The  most  notable  theological  work  Iceland  ever  p.'oduced  is 
tho  Postill-Book  of  Bishop  John  Widalin  (1666-1720),  whosa 
bold  homely  style  and  stirring  eloquence  made  "John's  Book,"  as 
it  is  lovingly  called,  a  favourite  in  every  household,  till  in  the 
present  century  it  has  been  replaced  for  the  worse  by  the  more 
sentimental  and  polished  Danish  tracts  and  sermons.  Theological 
literature  is  veiy  popular,  and  many  works  on  this  subject,  Cuiefly 
translations,  will  be^fuund  in  the  lists  of  Icelandic  bibliographers. 

The  Renaissance  of  Iceland  dates  from  the  beginning  of  the  17th  Literal. 
century,  when  a  school  of  antiquarians  arose  and  betook  thsmselves  works, 
to  the  task  of  reconstructing  their  country's  history  from  the 
remains  their  pious  care  gathered  and  preserved.  Arngrim  Jons- 
son's  Brevis  Commentarius,  1593,  and  Crymoga:a,  1609,  were  tho 
first-fruits  of  this  movement,  of  which  Bishops  Odd,  Thorlak, 
and  Bryniulf  (worthy  parallels  to  Parker  and  Laud)  were  the  wise 
and  earnest  supporters.  The  first  (d.  1630)  collected  much  material 
for  church  history.  The  second  (d.  1656)  saved  Sturlunga  and  the 
Bishops'  Lives,  encouraged  John  Egilsson  to  write  h\sNew  Hungcr- 
waker,  lives  of  the  bishops  of  the  Dark  Ages  and  Reformation,  and 
helped  Biorn  of  Skardsa  (d.  1655),  a. bold  and  patriotic  antiquary 
(whose  Annals  continue  Einar's),  in  his  researches.  The  last 
(d.  1675)  collected  a  fine  library  of  MSS. ,  and  employed  the  famous 
copyist  John  Erlendsson,  to  whom  and  the  bishop's  brother,  John 
Gizurarsson  (d.  1648),  we  are  much  beholden  for  transcripts  of 
many  lost  MSS. 

.  Torfceus  (1636-1719)  and  Bartholin,  a  Dane  (d,  1600),  roused  tho 
taste  for  northern  literature  in  Europe,  a  taste  which  ha.  never 
since  flagged  ;  and  soon  after  them  Arui  ilagnusson  transferred  all 
that  remained  of  vellum  and  good  paper  MSS.  in  Iceland  to  Den- 
mark, and  laid  the  foundations  of  the  famous  library  and  bequest, 
for  which  all  Icelandic  students  are  so  much  beholden.  For  over 
forty  years  Arni  stuck  to  his  task,  rescuing  every  scrap  he  could 
lay  hands  on  from  the  risks  of  the  Icelandic  climate  and  careless- 
ness, and  when  he  died  in  1730,  aged  fifty-seven,  only  one  good 
MSS.  remained  in  the  island.  Besides  his  magnificent  collection, 
there  are  a  few  MSS.  of  great  value  at  tJpsala,  at  Stockholm,  and  in 
the  old  royal  collection  at  Copenhagen.  Those  in  the  UEiversity 
library  in  the  latter  city  perished  in  the  fire  of  1728.  Sagas  wer« 
printed  at  Upsala  and  Copenhagen  in  the  17th  century,  and  the 
Arna-MagnKan  fund  has  been  working  since  1772.  In  that  year 
appeared  also  the  first  volume  of  Bishop  Finn  Johnsson's  Historia 
Ecclesiastita  Islandice,  a  work  of  high  value  and  much  erudition, 
containing  not  only  ecclesiastical  but  civil  and  literary  history, 
illustrated  by  a  well-chosen  mass  of  documents,  870-1740.  It  has 
been  continued  by  Bishop  P.  Peterson  to  modern  times,  1740-1840. 
The  results,  however,  of  modern  observers  and  scholare  must  be 
sought  for  in  the  periodicals,  Safn,  Felagsril,  Ny  Felagsrit,  and 
others.     John  Espolin's  Arbrckr  is  very  good  up  to  its  date,  1821. 

By  far  the  best  history  of  Icelandic  classic  literature  is  the  bril- 
liant sketch  by  Dr  Vigfusson,  Prolegomena  to  Sturlunga  Saga, 
Oxford,  1879,  to  which  we  must  here  acknowledge  our  obligations. 
It  replaces  much  earlier  work,  especially  the  Scia^raphia  of 
Halfdan  Einarson,  1777,  and  the  Saga-Bibliotck  of  Miiller.  The 
numerous  editions  of  the  classics  by  the  Icelandic  societies,  the 
Danish  Societ<5  des  Antiquitds,  Nordiske  Literatur  Samfund,  and  tho 
new  Gaimnel  Nordisk  Literatur  Samfund,  tho  splendid  Norwegian 
editions  of  Ungcr,  tl\e  l^bonis  of  the  Icelanders  Sigurdssos  aou. 
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Oialoaon,  and  of  tlioso  rorvign  scholan  in  Scandinavia  and 
Oermany  who  have  thrown  theuiBelvea  so  heartily  into  the  worlc 
>r  illastratinK,  publishing,  and  editing  the  sagas  and  poems  (men 
lt\e  Munch,  Bugge,  Bergmann,  Mobius,  and  Mauror,  to  name  only 
a  Cew),  can  only  be  referred  to  here. 

The  first  modem  scientific  work  is  the  JUr  per  pcUriam  of  Elggert 
Olafsson  and  Biami  Paulsson,  which  gives  a  careful  and  correct 
account  of  the  physical  peculiarities — fanna.  flora,  &c. — of  the 
island  as  far  as  could  be  done  at  the  date  of  its  appearance,  1772. 
The  island  was  first  made  known  to  "the  world  by  this  book 
and  by  the  sketch  of  Unno  von  Troil,  a  Swede,  who  accompauicd 
Sir  Joseph  Banks  to  Iceland  in  1772,  and  afterwards  wrote  a  Bcries 
of  "letters"  on  the  land  and  its  literature,  &c.  This  tour  was 
the  forerunner  of  an  endless  series  of  "  travels,"  of  which  those  of 
Hooker  (1809),  Mackenzie  (1810),  Henderson  (1818),  Gaimard 
(1833-43),  PaijkuU  (1867),  and,  lastly,  that  of  Captain  Burton,  an 
excellent  account  of  the  land  and  people,  crammed  with  informa- 
tion of  every  kind  (1875),  are  the  best. 

The  maps  by  OIsoq  and  his  colleagues,  b/Gunnlaugson,  and  by 
the'  French  Aamiralty  are  good.  Kilund's  work  on  the  historical 
geography  of  the  island  is  valuable  and  interesting.  Safn  and 
other  periodicals  above  mentioned  contain  many  able  papers  on 
scientific  and  sociological  matters.  Iceland  is  an  interesting  field 
for  the  pathologist  and  physician,  and  numerous  medical  treatises, 
Icelandic  and  foreign,  have  attacked  it  Dr  Hjaltalin,  the  present 
medical  director,  is  perhaps  the  best  modern  authority. 

The  cathedral  hign  school  merged  into  a  college  in  1801,  which 
was  fixed  at  Bessastad  during  its  palmiest  days  (1805-46),  and  is 
now  at  Reykjevik.  Among  its  lists  of  masters  several  distinguished 
names  figure,  for  example,  Sweinbiorn  Egilsson,  whose  Homeric 
translations  were  issued  as  college  "programs."  A  law  school 
has  been  recently  formed  at  Reykjavik  and  a  technical  school  at 
Hodnivellir.  Tho  museum  and  library,  both  at  Reykjavik,  still 
in  the  rudinieutary  state,  are  to  be  newly  housed  and  extended. 
Miscel-  Iceland  ia  emphatically  a  land  of  proverbs,  which  occur  on 
kaeous.  almost  every  page  of  the  dictionary,  while  of  folk-tales,  those  other 
keys  to  the  people's  heart,  there  is  plentiful  store.  Early  work  in 
this  direction  was  done  by  Jon  Gudmnndsson,  Olaf  the  Old,  and 
John  Olafsson  in  the  17th  century,  who  all  put  traditions  on 
paper,  and  their  labours  have  been  completed  by  the  magnificent 
collection  of  JonlArnason  (18G2-C4),  who,  inspired  by  the  example 
of  the  Grimms,  spent  great  toil  on  his  self-imposed  task,  llany 
tales  are  but  weak  echoes  of  the  sag-is ;  many  were  family  legends, 
many  tho  old  fairy  tales  we  all  know  so  well,  dressed  in  a  fresh  garb 
suited  to  their  new  northern  home ;  but,  besides  all  these,  tnere 
are  a  number  of  traditions  and  superstitions  not  found  elsewhere, 
the  mass  of  which  is  of  indigenous  growth  and  origin.  Some  of 
Arnason's  collections  have  been  put  into  English  by  Messrs  J.  G.  G. 
Powell  and  K  Magnusson,  and  Sir  G.^Disent. 

A  few  translations  of  popular  nnd  famous  books,  such  as  the 
Arabian  Aighls,  one  or  two  classics,  and  a  tale,  Piltr  or)  Stulka 
("Lad  and  Lass"),  1850,  complete  the  notabilities  of  Icelandic  biblio- 

Ohy.     Mr  Lidderdale  has  prepared  a  list  of  Icelandic-printed 
:s,  which  it  is  hoped  may  be  published  ;  tho  excellent  Calalogxis 
of  Mobius  is  of  use  for  dates,  ic,  of  editions. 

Unlike  England  and  France,  Iceland  has  had  but  one  golden  ago 
of  literature  upon  which  all  her  fame  must  rest.  Of  its  creations 
it  has  been  truly  said  that  they  Cll  a  place  none  others  could  take 
in  the  high  ranks  of  Aryan  classics.  The  noblest  of  them  are  dis- 
tinguished by  pure  and  strict  form,  noble  heroic  subject,  and  simple 
truthful  self-control  of  style  and  treatment,  free  alike  from  over- 
wrought sentiment  or  extravagant  passion,  and  raised  equally 
above  euphemism  and  commonplace,  but  ever  inspired  by  a  weird 
iEschylean  power,  grim  and  tender,  and  splendid  as  that  which 
breathes  through  those  historical  books  of  the  Old  Testament,  to 
which  alone  should  the  masterpieces  of  Iceland's  greatest  writers 
be  compared. 

LANOrAOB. 

The  relations  of  Icelandic  to  the  other  Teutonic  tongnes  may  be 
best  shown  by  a  chronological  treatment.  It  presents  the  following 
anomalies: — on  the  one  hand,  it  has  a  highly  inflexional  grammar, 
a  pure  vocabulary,  and  a  simple  syntax,  poinU  which  would  place  it 
side  byside  with  Gothic;  but,  on  the  other  hand  it  shows  such  strong 
marks  of  contraction  and  such  deep  phonetic  coanges,  especially  in 
the  vowels,  as  can  ouly  be  paralleled  in  the  modern' English.  It 
ia  further  noteworthy  for  its  unity  or  lock  of  dialectic  variation, 
and  possesses  exceptional  advantages  for  tho  philologist  in  the  com- 
plete series  of  documents  dating  from  the  llth  century  downwards 
ui  which  its  history  may  be  most  accurately  and  minutely  studied. 

There  is  little  doubt  but  that  the  Teutonic  tribes  of  the  4th  cen- 
tuiT  all  spoke  one  language,  that,  in  fa«t,  of  which  the  remains  of 
Ulhla  (which  may  be  supplemented  by  a  few  inscriptions,  such 
as  those  of  the  Golden  Horn  and  the  earliest  Danish  rune-stones, 
and  a  few  stray  words  preserved  in  classic  authors)  afford  us  such  a 
noble  specimen.  The  first  differentiation  occurred  when  the  English 
colony  seoarated  in  the  6th  century  from  the  parent  stock,  and 


following  its  own  course  of  development,  already  by  the  time  ol 
Bcde  presented  many  new  and  poruliar  characteristics  in  form  and 
vocabulary.  With  the  changes  which  produced  the  High  Genaao 
dialects  it  does  not  behove  us  to  deal  here,  so  we  may  pass  on  to 
the  Viking  Tide  (775-925\  the  leaolts  of  which  were  felt  over  • 
wide  area,  and  are  evidenced  by  the  changes  which  gave  to  the 
tongue  of  those  tribes  that  took  pan  in  it  a  distinctly  Scandinavisu 
character. 

Just  as  the  earlier  movement  left  its  mar^  in  Old  English,  so  this 
one  is  clearly  seen  in  the  speech  of  the  Scandinavian  colonies  of  the 
West,  especially  in  Icelandic,  but  it  ia  still  well  marked  in  the 
Eastern  Scandinavian  dialects — Swedish,  banish,  &c.,  as  the  fol. 
lowing  points  common  to  all  e.ist  and  west,  and  marking  them  on 
clearly  from  all  other  Teutonic  tongues,  will  show  :— strong  stem- 
contraction  reducing  all  words  as  far  as  posiible  to  a  trochaic  form- 
i-uynlaut  carried  out  very  fully  and  consistently ;  the  suffixing  of 
the  article  ;  and  a  peculiar  vocabulary  which  has  ch  sen  out  of  the 
common  Teutonic  stock  certain  words  for  daily  use,  i ejecting  others 
winch  ore  common  to  all  the  other  dster  tongues — e.g.,  eld  ior  firt, 
ekkia  for  widoio,  gamol  for  old,  eigi  for  not,  ok  for  and,  gdra  for  do, 
taka  for  nt'mnn,  kc.  The  later  Danish  nine-stoncs  and  those  ol 
Sweden,  published  by  Wimmer,  Save,  Dybeck,  Jsc  ,  will  be  the  best 
documents  for  this  stage  of  the  Scandinavian  tongue. 

We  may  now  leave  the  Eastern  ScandinaWau  dialects  to  follow 
their  own  course,  which  has  led  them  through  s  paUi  not  entirely 
dissimilar  to  that  which  Englibh  has  taken,  sud  confine  ourseivei 
to  the  Western  Colonial  dialects.  Those  lu  their  earliest  monu- 
ments, the  rune-stones  of  Man,  the  coins  of  the  "  Danish"  kings 
and  earls  in  Ireland  and  England,  the  lays  of  the  Western  poets  m 
the  £dda  collection,  and  the  earliest  poetry  of  such  Icelandic  bards 
as  Egill  and  Kormak,  exhibit  certain  idiosyncrasies  which  show 
them  to  have  already  started  on  their  own  career.  Such  are  the 
u-umlaut,  the  loss  of  ir  before  rand  /,  the  simplification  of  the  vowel 
system  (all  aggravations,  as  it  were,  of  the  Scandinavian  peculi- 
arities noticed  above,  while  their  vocabulary  is,  as  one  would  expect, 
affected  by  the  introduction  of  many  English,  Gaelic,  and  Latin 
words,  especially  those  relating  to  ideas  unknown  in  earlier  heathen 
days,  ecclesiastical  terms,  &c.).  Of  these  western  colonies  we  ars 
only  concerned  with  the  most  important,  Iceland ;  the  Orkneys 
and  Hebrides  have  no  linguistic  monuments  later  than  the  Edda 
lays  of  the  10th  and  llth,  and  epigonic  poetry  and  rhymed  gradus- 
jinglcs  of  the  12lh  century;  the  influence  of  the  Dones  on  our 
dialects  and  book-English  must  be' left  to  English  philologists; 
while  ill  Ireland  only  a  few  persouol  and  loca'  names  now  betray  to 
the  ear  tho  former  presence  of  the  Ostman. 

The  fact  that  one  of  the  first  Icelandic  writers,  c.  1120,  Ari's  Eai'.iest 
contemporarj-,  Thorodd,  is  a  grammarian ,  and  one  of  no  mean  power,  stare  of 
13  our  greatest  help  towards  ascertaining  the  phouesis  of  tho  tongue  Ice- 
during  the  heroic  age  ;  and  his  evidence  is  supplemented  by  the  lam  :r 
Icelandic  poets,  whose  strict  alherencc  to  metres,  which  depend  for 
their  efi'ect  on  a  delicate  harmony  of  sound  and  a  rigid  observance 
of  quantity,  id  ab.solitely  to  be  trusted      Thorodd's  scheme  for  tho 
proper  phonetic  representation  of  Icelandic  (which  the   English 
student  may  contrast  with  that  of  Orm,  our  first  spelling  reformer) 
is  briefly  as  follows.     Tlic  letters  b.c,dj,g,l,m,n,p,r,s,t,  are  used  in 
their  ordinary  classic  values  (c  always  hard),  the  capitals  1),k,d,p, 
o,L,M,N,P,R,s,T,   being  employed  for  the  doubled  letters  tb,  ic. 
(each  consonant  of  these  doubles  was  of  course  separately  and  dis- 
tinctly pronounced  as  in  Italian  now,  and,  as  Mr  A.  J.  Ellis  has 
proved,  in  Latin  formerly),  p  is  used  as  m  Old  English  for  Ik ;  h  for 
the  aspirate  pure  or  combined  hi,  An.&c. ;  both  these  are  of  unvary- 
ing form  ;  x  for  cs,  gs,  and  i)  for  Tig  can  only  be  found  in  medial  and 
final  positions.     Thus  we  get  twenty-eight  consonants.     The  vowels, 
a,e,i,o,u,j/,te,ce  long  and  short,  have  their  ordinary  values  [pal! 
a,«,i,o,u,i,E,?iandaa,  «,  kc],  and  to  them  Thorodd  has  added  ao  [<r] 
long  and  short     All  these  vowels  may  also  bo  nosalized,  S,e,  kc, 
making  twenty-seven  in  all;  i  and  u,  whether  consonantal  or  vocal, 
do  not  vary  in  form."    The  following  poiuts  characterize  the  tongue 
at  this  period; — adherence  too  in  the  terminations,  right  employ- 
ment of  the  subjunctive,  which  has  since  gone  completclv  out  of  . 
use,  retention  of  s  in  inflexion  aid  the  substantive  verb.     Quantity 
was  strictly  observed  in  speaking,  and  also  accent,  and  no  doubt 
people,  as  in  Old  England,  spoke  much  more  clearly,  slowly,  and 
energetically  than  they  do  now.     The  introduction  of  quantitative 
metres  measured  by  syllables  is  no  doubt  to  be  ascribed  to  Celtic 
influence,  as  are  the  line-rhvmesand  assonances  and  rhyme-endings, 
which,   as  any  reader  of  Snorri's  Haita-tal  or  Earl   Rognwala's 
JIaUa-lykill  will  see  at  the  fiist  glance,  completely  separated  Ice- 
l.indio  poetry  from- the  original  Teutonic  metric  of  tho  Continental 
rune-stones,  of  Beowulf,  and  of  Havamal. 

Thorodd's  scheme  was  unfortunately  never  used  in   its   strict 
completeness,  but  it  is  partly  employed  in  tho  following  MSS., 

nhicn  are  of  .the  highest  authority  for  this  era  of  the  Icelandic  : 

£lueidariua,. c^llSO,  ed.  fnesimiU;  Libellua,  e.  1150,  ed.-Mbbiiu; 
the  Law  ScroU-fraymenli  affixed  by  W..  Finsen  to  the  end  of  his 
ed.  of  Cod.*  Ecgiua  Ordgda ;  the  Stockholm  Somilies,  e.  1145,  ed. 
Wisen ;  Phynologw,  AM.  678,  ed.  facrimilt;  Agrif,  e.  1186,  e<t. 
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Dahlerup.  'or  otliciii  8C8  Table  II.  rroligomena  to  Sturlunga 
Saga,  Oxford,  1879. 

Th6  first  era  of  ch.inge,  ascnoed  by  Dr  Vifffusaon  to  about  tho 
lifetime  of  Snorri,  is  tho  mark  left  by  tho  civil  wars  aud  the  con- 
nexion with  Norway  (our  14th  century  Wars  of  the  Roses  transition 
is  in  m.iny  respects  its  parallel).  It  is  seen  in  the  normal  spelling  of 
the  editions  of  the  sagas,  &c.,  and  is  best  exemplified  by  the  famous 
'AM.  132,  e.  1300,  and  the  Annalci  Regii,  1290-1306  (accurately 
printed  in  pp.  318-91,  vol.  ii.,  Sturlunga  Saga,  Oxford,  1879),— the 
loss  of  the  »  replaced  by  r,  the  vanishing  of  the  u-umlautcd  d,  the 
.confusion  of  ce  and  <e,  <e  and  e,  do  and  eo  (the  latter  of  each  coUple 
prevailing),  the  hardening  of  the  dental  finals  and  the  blurring  of 
St,  sh,  kc  into  z.  This  stage  of  spelling  and  pronunciation  is  that 
which  should  be  adhered  to  in  all  works  which  must  be  printed  in 
an  uniform  way,  dictionaries,  grammars,  classic  editions,  &c.  Tho 
etudent  may  be  cautioned  flot  to  take  the  vagaries  of  Norse  scribes, 
or  Noricized  Icelanders  (such  as  llttWk)  for  important  phonetic 
variations. 

The  second  era  of  cliange  is  that  which  accompanied  the  Refor- 
matioii,  and  witnesses  to  the  mental  and  physical  stir  produced  by 
that  movement.  It  is  only  heard  in  the  spoken  tongue  (for  all 
books,  save  a  few  printed  during  the  last  few  years,  follow  the 
uormal  type  of  the  14th  and  16th  century  MSS.  with  few  variations), 
bat  it  is  none  the  less  deep. and  important.  Its  leading  features 
are  the  loss  of  quantity  and  intonation,  tha  confusioa  of  the 
rowels  y  and  u,  a:  and  ai,  ey  and  au,  au  And  d,  ei  i  i  and  cy  y  y 
[the  latter  t.-iking  the  sound  of  tho  former  in  each  case),  the  diph- 
thongization  of  the  long  Vowels  %,  e,  e,  a, — all  changes  which  from 
their  symmetry  must  have  taken  place  at  one  date,— the  differentia- 
tion of  doubled  and  touching  consonants,  II,  nn,  gn,  &c.,  and  of 
final  r.  The  vocabulary,  which  during  the  connexion  with  Norway 
and  England  through  the  "Dark  Age  "  had  been  enriched  with  many 
French  and  English  words,  now  received  an  important  augmentation 
in  a  new  religious  terminology  from  Germany,  while  the  intercourse 
with  Denmark  began  to  leave  its  mark  in  loan-words  and  Danicisms, 
the  stock  of  which  tended  greatly  to  increase,  till  a  reaction  arose  in 
tho  present  century,  which,  though  excusable,  has  been  carried  to 
laughable  lengths.  The  metre  of  Icelandic  poetry  had  begun  to 
show  signs  of  mediteval  influence  (of  Freflcll  origin)  even  before  the 
death  of  Snorri,  as  a  ditty  in  Sturlunga  shows.  During  the  Dark 
Ago  the  Rimur  metric  system,  depending  largely  on  time-ending  and 
burden  for  new  effects  though  still  retaining  line  rhyme  and  allitera- 
tion (the  latter  being  absolutely  essential),  revolutionized  poetry, 
and  later  the  hymns  of  the  Reformation,  shaking  themselves  free 
from  the  somewhat  monotonous  beat  of  the  Rimur,  contain  examples 
of  many  new  and  ingenious  metres. 

The  absence  of  dialects  in  Iceland  results  from  the  essential  unity 
of  life  in  that  island,  and  the  lack  of  any  of  the  conditions  which 
during  tho  Middle  Ages  produced  dialects  in  England,  Germany, 
and  France,  such  as  town-life  with  its  guilds  and  varied  interests, 
the  great  corporations,  ecclesiastical,  legal,  and  medical,  which  by 
their  necessary  use  of  Latin  cut  off  tho  Inost  highly  educated 
classes  from  exercising  any  influence  on  the  vernacular,  and  the 
caste  influences  of  chivalry,  ic,  which  sometimes,  as  in  England, 
allowed  tho  upper  classes  to  use  a  separate  foreign  language.  In 
early  times  before  tho  Danish  conquest  there  were  no  dialects, 
because,  life  being  single,  king  and  serf,  soldier  and  peasant,  mer- 
chint  and  priest  must  live  and  speak  alike.     So  we  see  in  our  own 


days  'he  newspaper,  the  slate  school,  tho  railwtty,  tho  cunscription, 
and  the  theatre,  all  teiuling  to  bring  about  in  each  great  European 
state  a  sameness  of  life,  thought,  and  speech  through  every  nook 
and  comer  of  its  area. 

The  general  characteristics  of  the  Icelandic  tongue  are  those  of  a 
spoken  speech,  par  excellcnce,^^  pure  and  correct  vocabulary  well 
suited  to  iije  every-day  needs  of  a  pastoral  life,  a  pithy  and  homely 
vigour  of  idiom  (this  shows  especially  in  the  saws  aud  proverbs 
which  often  recall  those  of  Si>ain),  a  delicacy  and  regularity  of 
syntax,  which  can  express  much  with  few  and  simple  means,  and  an 
accuracy  of  termiuology  well  becoming  a  legal-minded  people.  All 
these  salient  characters  strike  every  observer,  but  the  full  beauty 
and  power  of  tho  tongue  as  a  vehicle  of  the  highest  expression  can 
only  be  tested  by  a  careful  study  of  the  masterpieces  written  in  it. 
No  one  that  has  not  read  tho  finest  chaptere  of  Niala  or  Ola/ 
Tryggvasson's  Life,  the  Talcs  of  Snorri,  or  a  Gospel  in  Odd's  trans- 
lation, not  to  speak  of  other  works  almost  equally  worthy  of 
mention,  Can  judge  fairly  of  the  capacity,  force,  and  sweetness  of 
this  most  classic  language. 

Kkvi  words  are  due  to  those  tvhoso  labours  have  rendered  the  Philo- 
taslPtof  mastering  it  easy  and  pleasant.     The  oldest  philologist,  logical 
Thorodd,   has   been  noticed ;    an   anonymous   grammarian  of  the  workf^ 
next  generation,  c.  1175,  attempted  a  classification  of  letters  and 
sounds )  Sturla's  brother  Oiaf,  the  White  Poet,  applied  the  figures, 
&c.)  of  Donatus  and  Priscian  to  Icelandic,  in  which  task  he  was 
followed  by  a  continuator.    All  these  treatises  were  published  along 
with   the    Thulur,   rhymed   glossaries   (compiled  in  the  Western 
Islands,  probably  in  the  Orkneys),  in  vol.  ii.  of  the  AM.  edition 
of  the  Edda,  to  a  MS.  of  which  they  are  found  a£Sxed,  Copenhagen, 
1832. 

Of  modem  works,  those  of  Rask,  tho  founder  of  modem  Icelandic 
philology,  Egillson,  tho  learned  author  of  the  Poetic  Lexicon,  other- 
wise Well  known  by  his  translation  of  Homer,  and  Fritzncr,  the 
first  real  Icelandic  lexicographer,  deserve  reverent  mention.  But 
for  all  practical  purposes  their  labours  have  been  superseded  and 
their  designs  fulfilled  by  Dr  Gudbrand  Vigfusson,  whose  Icelandic- 
English  Dictionary,  Oxford,  1869-76,  must,  whether  one  looks  to 
its  scientific  philology,  completeness,  accuracy,  or  arrangement,  bo 
pronounced  the  best  existing  dictionary  of  any  Teutonic  tongue. 
It  comprises  a  grammar  and  phonology,  &c.  Tho  university  of 
Oxford  has  recently  published,  under  the  editorship  of  Messrs 
Vigfusson  and  Powell,  a  very  complete  Icelandic  Prose  Header.  In 
the  scattered  opuscula  of  Dr  Bugge,  as  well  as  in  his  notes  to  tho 
poetic  Edda,  are  to  bo  found  many  interesting  "equations"  and 
observations  on  the  language  and  comparative  mythology  of 
Scandinavia. 

To  English  philologists  the  study  of  Icelandic  is  of  high  import- 
ance, as  Dcaring  upon  the  grammar  and  vocabulary  of  our  most 
important  dialect,  the  Northumbrian,  to  a  scientific  knowledge  of 
which  it  is  absolutely  necessary.  A  list  of  words  occurring  in 
cvery-day  English  which  wo  owe  to  the  Scandinavian  settlers  of  the 
Danelaw  will  be  found  in  tho  Oxford  Icelandic  Pcader.  To  Irish 
Scholars  the  old  northern  tongUe  is  also  of  interest,  as  not  only  did 
those  who  spoke  it  borrow  much  from  their  Celtic  friends  and  foes, 
but  there  was  also  a  certain  amount  of  reflex  action  which  it  rfbuld 
be  desirable  to  fiUly  trace  out.  As  the  most  regular  and  pure  of 
the  Toutotlio  dialects,  its  value  to  the  comparative  philologist  is 
sufficiently  obvious,  (F.  Y.  P.) 


ICELAND  MOSS,  a  lichen,  Celrana  islanaica  (Achar.), 
whose  erect  or  ascending  foliaceoua  habit  givea  it  something 
of  the  appearance  of  a  moss,  whence  probably  the  name. 
The  thallus  has  a  pale  chestnut  colour,  and  grows  to  a  height 
of  from  3  to  4  inches,  the  branches  being  channelled  or 
rolled  into  tubes,  which  terminate  in  flattened  lobes  with 
fringed  edges.  It  grows  abundantly  in  the  mountainous 
regions  of  northern  countries,  and  specially  it  is  char- 
acteristic of  the  lava  slopes  and  plains  of  the  west  and  north 
of  Iceland.  As  met  with  in  commerce  it  is  a  light-grey 
hirsh  cartilaginous  body,  almost  destitute  of  odour,  and 
having  a  slightly  bitter  taste.  It  contains  about  70  per 
cent,  of  lichenin  or  lichen-starch,  a  body  isomeric  with 
common  starch,  but  wanting  any  appearance  of  structure. 
It  also  yields  a  peculiar  modification  of  chlorophyll,  called 
thallochlor,  fumarlc  acid,  licheno-stearic  acid,  and  cetraric 
acid,  to  which  last  it  owes  its  bitter  taste.  In  medicine 
it  is  used  as  a  mild  tonic,  and  at  the  same  time  it  /orms  a 
nutritious  and  easily  digested  amylaceous  food,  being  used 
in  place  of  starch  in  some  prcjmrationa  of  cocoa.     It  is  not. 


however,  in  great  request,  and  even  in  Iceland  it  is  ouly 
habitually  resorted  to  in  seasons  of  scarcity. 

I-CHANG,  or  Y-chang,  also  called  Y-un  in  some  maps, 
a  town  of  China,  in  the  province  of  Hoo-pih,  one  of  the 
four  new  ports  opened  to  foreign  trade  by  treaty  in  1877. 
It  is  situated  in  30"  42'  N.  lat.  and  (approximately) 
11  r  20'  E.  long, — 363  geographical  miles  up  the  Yang-tze- 
Keang  irom  Hankow,  Built  on  the  left  bank  of  the  river 
just  where  it  escapes  from  the  ravines  and  gorges  which  for 
3.^0  miles  have  imprisoned  its  channel,  I-chang  b  exposed 
to  considerable  risk  of  floods;  in  1870  the  waters  rose  as 
much  as  20  feet  in  one  day,  and  the  town  had  many  of  its 
houses  and  about  half  of  its  wall  swept  away.  The  first 
English  vessels  to  make  the  ascent  of  the  river  as  far  as 
I-chang  were  those  of  Admiral  Sir  James  Hope's  expedition 
in  1861.  In  1878  the  port  Was  visited  by  16  Chinese 
steamers-  with  a  burden  of  5440  tons,  and  the  net  value 
of  the  trade  was  71,014  Hk.  taels  (of  about  6s.);  in  the 
following  year  the  net  value  had  increased  to  612,508  Hk. 
taels.     Trepang  was  one  of  the  principal  articles.     The 
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Chinese  population  is  estimated  ot  33,560  {Dexuschet 
UancUlt  Archiv,  1880);  and  in  1878  there  were  fifteen 
foreign  residents. 

Sec  Joum.  of  R.  Oecgr.  Soe.,  1862;  and  Blakiston,  Pim  AfmUKt 
on  the  Yang-lze-Keang,  1862. 

ICHNEUMON  {Ilerpeatei),  a  genus  of  small  carnivor- 
oas  mammals  belonging  to  the  family  Viverrid<e,  and 
resembling  the  true  civets  in  the  elongated  weasel-like 
form  of  the  body  and  in  the  shortness  of  the  limbs.  There 
are,  according  to  Gray  (British  Museum  Catalogue,  18C9), 
22  species  of  ichneumons,  the  great  majority  of  which  are 
confined  to  the  African  continent,  the  remainder  occurring 
in  Persia,  India,  and  the  Malay  archipelago,  and  one,  the 
Andalusian  ichneumon  (II.  Widdringtonii,  Gray),  in  the 
Sierra  Morena  of  Spain,  the  last  probably  an  African 
straggler.  The  Egyptian  and  Indian  ichneumous  are  the 
forms  best  known.  The  former  (Ilerpestei  icknevmon,  L.) 
is  an  inhabitant 
of  Egypt  and 
the  north  of 
Africa,  where  it 
is  known  to 
foreign  resi- 
dents as  "  Pha-  Egyptian  Ichneumon. 
raoh's  rat."  When  full  grown  it  is  about  the  size  of  the 
domestic  cat.  It  is  covered  with  a  fur  of  long  harsh  hairs 
of  a  tawny  grey  colour,  darker  on  the  head  and  along  the 
middle  of  the  back,  its  legs  reddish  and  its  feet  and  tail  black. 
It  feeds  on  rats  and  mice,  birds  and  reptiles,  and  for  this 
reason  is  occasionally  domesticated.  Its  fondness  for  eggs 
leads  it  to  search  for  those  of  the  crocodile,  buried  as  these 
usually  are  beneath  a  thin  covering  of  sand  on  the  river 
banks  ;  and  its  services  in  thus  checking  the  multiplication 
of  those  reptiles  were  ao  appreciated  by  the  ancient  Egyptians 
that  they  regarded  the  ichneumon  as  a  sacred  animal,  and 
when  it  died  buried  it,  says  Herodotus,  "in  holy  reposi- 
tories." It  is,  however,  equally  fond  of  poultry  and  their 
cgg9,  and  its  depredations  among  fowls  considerably  detract 
from  its  undoubted  merits  as  a  vermin-killer.  During  the 
inundations  of  the  Nile  it  is  said  to  approach  the  habitations 
of  man,  but  at  other  seasons  it  keeps  to  the  fields  and  to 
the  banks  of  the  crocodile-frequented  river.  The  Indian 
ichneumon  or  mungoos  (Uerpestes  griseus,  Desm.)  is  con- 
Btderably  smaller  than  the  Egyptian  form  ;  its  fur  is  of  a 
pale  grey  colour,  the  hairs  being  largely  white-ringed,  while 
the  cheeks  and  throat  are  more  or  less  reddish.  Like  the 
preceding  species,  it  is  frequently  domesticated,  and  is  then 
put  to  a  similar  use.  It  is  especially  serviceable  In  India 
OS  a  serpent  killer,  destroying  not  only  the  eggs  and  young 
ef  these  creatures,  but  attacking  without  hesitation  and 
killing  the  most  venomous  adult  snakes.  The  fact  that  it 
invariably  survives  those  encounters  has  led  to  the  belief 
that  it  either  enjoys  immunity  from  the  effe'-ts  of  enake 
poison,  or  that  after  being  bitten  it  has  recourse,  as  the 
Hindoos  have  always  maintained,  to  the  root  of  a  plant  aa 
nn  antidote.  Neither  of  these  suppositions  has  stood  the 
test  of  scientific  examination,  for  it  has  been  found  that 
when  actually  bitten  it  falls  a  victim  to  the  poison  as 
rapidly  as  other  mammals,  while  there  is  no  trustworthy 
evidence  of  its  seeking  a  vegetable  antidote.  The  truth 
seems  to  be  that  the  mungoos  by  its  exceeding  agility  and 
([uickness  of  eve  avoids  the  fangs  of  the  snake  while  fixing 
its  own  teeth  in  the  bark  of  the  reptile's  neck.  The  whole 
Thanatophidia  of  India  stand  in  awe  of  this  tiny  but 
tenacious  mammal,  and  seek  to  escape  from  its  presence. 
The  mungoos,  on  the  other  hand,  never  hesitates  to  attack; 
the  moment  he  sees  his  enemy,  "  his  whole  nature,"  says 
•I  recent  spectator  of  one  of  those  fights,  "  appears  to  be 
changed.  His  fur  stands  on  end,  and  he  presents  the 
incaraation  of  intense  rage.     The  snake  invariably  attempts 


to  escape,  but,  finding  it  impossible  to  evade  the  rapid 
onslaught  of  the  mungoos,  he  raises  his  crest  and  lashes  out 
fiercely  at  his  little  persecutor,  who  seems  to  delight  in 
dodging  out  of  the  way  just  in  time.  This  goes  on  until 
the  mungoos  sees  his  opportunity,  when  like  lightning  ho 
rushes  in  and  seizes  the  snake  with  his  teeth  by  the  back 
of  the  neck  close  to  the  head,  shaking  hiin  as  a  terrier  docs 
a  rat.  These  tactics  are  repeated  until  the  snake  is  killed." 
The  mungoos  is  equally  dexterous  in  killing  mts  and  other 
four-footed  vermin. 

ICHNEUMON-FLY  is  u  general  name  ap[)lied  to 
parasitic  insects  of  the  section  Pnpivora  (or  Entomojihaga), 
order  Ht/menoplera,  from  the  typical  genus  Iclotrumon, 
belonging  to  the  chief  family  of  that  section, — itself  fanci- 
fully 80  called  after  the  Egyptian  mammal  (JIer])estes) , 
notorious  for  its  habit  of  destroying  the  eggs  of  reptiles. 
The  species  of  the  familiss  Ichnenmonidce,  Bracouidr, 
Evaniidae,  Proctolrypid(f,  and  Chakididm  are  often  indis- 
criminately called  "  Ichneumons,"  but  the  term  is  perhaps 
properly  applicable  only  to  the  first  and  second  ot  these, 
which  are  respectively  equivalent  to  the  Ichneumones gen-uini 
and  /.  adscili  of  older  naturalists,  chiefly  differing  iu  the 
former  having  two  recurrent  nerves  to  the  anterior  wing, 
whilst  the  latter  has  only  one  such  nerve.  The  Ichneumo- 
nidce  proper  are  one  of  the  most  extensive  groups  of  insects, 
and  have  been  much  studied  by  entomologists  since  the 
time  of  LinnMus  ^nd  Gravenhorst.  Their  sexual  differences 
of  colour,  (tc,  are,  however,  often  so  great  that  fres^ 
discoveries  are  constantly  being  made  with  regard  to  their 
true  specific  relations,  as  well  as  new  species  detected  by 
biological  observers.  Gravenhorst  described  some  1650 
European  species,  to  which  considerable  subsequent  addi- 
tions have  been  made ;  and  at  the  latest  computation  of 
the  English  Ichneunionidae  (in  1872,  by  the  Eev.  T.  A. 
Marshall),  1186  species,  contained  in  136  genera,  were 
recognized, — 439  Braconidx  being  also  enumerated.  There 
are  6  subfamilies  of  the  Jchneumonidce,  viz.,  the  Ichneu- 
monides,  Cryptides,  Agrioiypides,  Ophioiiides,  Tryphomdei, 
and  Pimplides,  differing  considerably  in  size  and  facies, 
but  united  in  the  common  attribute  of  being  in  their  earlier 
stage  parasitic  upon  other  insects.  They  have  all  long 
narrow  bodies;  a  small  free  head  with  long  filiform  or 
setaceous  antennie,  which  are  never  elbowed,  and  have 
always  more  than  sixteen  joints;. the  abdomen  attached 
to  the  thorax  at  its  hinder  extremity  between  the  baso 
of  the  posterior  coxa>,  and  provided  in  the  female  with  a 
straight  ovipositor  often  exserted  and  very  long ;  and 
the  wings  veined,  with  perfect  cells  on  the  disk  of  the  front 
pair. 

The  parasitic  habi's  above  alluded  to  render  these  flies 
of  very  great  importance  in  the  economy  of  nature,  as  they 
effectually  serve  to  check  any  inordinate  increase  in  the 
numbers  of  injurious  insects,  Without  their  aid.  indeed, 
it  would  in  many  cases  be  impossible  for  the  agriculturist 
to  hold  his  own  against  the  ravages  of  his  minute  hexapod 
foes,  whose  habits  are  not  sufficiently  known  to  render 
artificial  checks  or  destroying  agents  available.  The 
females  of  all  the  species  are  constantly  on  the  alert  to 
discover  the  proper  living  food  for  their  own  larvae,  which 
are  hatched  from  the  eggs  they  deposit  in  or  on  the  eggs, 
larvae,  or  pupje  of  other  insects  of  all  orders,  chiefly 
Lepidoptera,  the  caterpillars  of  butterflies  and  moths  being 
specially  attacked  (as  also  are  spiders).  Any  one  who  has 
watched  insect  life,  even  in  a  suburban  garden,  duWng 
summer,  can  hardly  have  failed  to  notice  the  busy  way  in 
which  the  parent  ichneumon,  a  small  four-winged  fly,  with 
constantly  vibrating  antenna?,  searches  for  her  prey ;  and 
the  clusters  of  minute  cocoons  round  the  Vemains  of  some 
unfortunate  cabbage-butterfly  caterpillar,  which  has  had  just 
enough  vitality  left  in  it  to  crawl  instinctivelv  to  a  r>rouci 
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place  for  undergoing  that  change  to  pupa  which  it  will 
never  make,  must  also  have  been  observed  by  many.  ■  This 
is  the  work  of  Apanteles  (or  Microgaster)  glomeratut,  one 
of  the  Braconida;  which  in  days  past  was  a  source  of 
disquietude  to  naturalists,  who  believed  that  the  life  of  the 
one  defunct  larva  had  iransmu/iated  into  the  numerous 
smaller  flies  reared  from  it.  Ichneumon-flies  wTiich  attack 
external  feeders  have  a  short  ovipositor ;  but  those  attached 
to  wood-feeding  insects  have  that  organ  of  great  length, 
for  the  purpose  of  reaching  their  concealed  prey.  Thus  a 
species  from  Japan  (Bracon  penelrcUor)  has  its  ovipositor 
nine  times  the  length  of  the  body ;  and  the  large  species 
of  Rhyssa  and  Ephialtes,  parasitic  on  Sirex  and  large  wood- 
boring  beetles  in  temperate  Europe,  have  very  long  instru- 
raents  (with  which  when  handled  they  wiU  endeavour  to 
Rting,  sometimes  penetrating  the  skin),  in  order  to  get  at 
their  secreted  victims.  This  length  of  ovipositor  is,  in  the 
female  of  a  species  of  Pelednus,  common  in  the  boreal  parts 
of  North  America  in  pine  forests,  replaced  by  an  excessively 
attenuated  development  of  abdomen,  causing  the  insect  to 


resemble  a  small  dragon-fly,  and  fulfiUing  the  same 
mechanical  purpose.  A  common  reddish-coloured  species 
of  Ophion  (0.  ubsairum),  with  a  sabre-shaped  abdomen,  is 
noteworthy  from  the  fact  of  its  eggs  being  attached  by 
stalks  outside  the  body  of  the  caterpillar  of  the  puss-moth 
{Diranura  oinula).  Lepidopterists  wishing  to  breed  the 
latter  cut  off  the  eggs  of  the  parasite  with  scissors. 

The  larvas  of  the  ichneumon-flies  are  white  fleshy 
cylindrical  footless  grubs ;  the  majority  of  them  spin  silk 
cocoons  before  pupating,  often  in  a  mass  (sometimes  almost 
geometrically),  and  sometimes  in  layers  of  diflerent  colours 
and  texture. 

The  reader  deairons  of  investigating  more  fully  the  stmctnrs  nnd 
Iiahita  of  this  intoresting  family  will,  in  addition  to  the  older  works 
of  Gravenhorst,  Esenbeck,  Wesmael,  and  Haliday,  find  much  matter 
in  the  recent  writings  of  Brischke,  Cresson,  Hrovancher,  Holmgren, 
Woldstedt,  Tischbein,  VoUenhoren,  Forster,  Kriechbaumer,  'I'aach- 
enberg,  F.  Smith,  C.  G.  Thomson,  and  Kondani.  The  last-men- 
tioned author  has  published  (in  the  Bulletin  of  the  Italian  Ento- 
mological Society,  1871-78)  8  valuable  list  of  parasitic  inscctii  and 
the  species  to  which  they  are  attached.  (E.  C.  B.) 


ICHTHYOLOGY 


ICHTHYOLOGY  1  is  that  branch  of  zoology  which  treats 
of  the  internal  and  external  structure  of  fishes,  their 
mode  of  life,  and  their  distribution  in  space  and  time. 
According  to  the  views  generally  adopted  at  present,  all 
those  Vertebrate  animals  are  referred  to  the  class  of  Fishes 
which  combine  the  following  characteristics: — they  live 
in  water,  and  by  means  of  gills  or  branchiae  breathe  air 
dissolved  in  water  ;  the  heart  consists  of  a  single  ventricle 
and  single  atrium ;  the  limbs,  if  present,  are  modified  into 
fins,  supplemented  by  unpaired  median  fins;  and  the  skin 
is  either  naked,  or  covered  with  scales  or  with  osseous 
plates  or  bucklers.  With  few  exceptions  fishes  are' ovipar- 
ous. There  are,  however,  as  we  shall  see  hereafter,  not  a 
fesv  members  of  this  class  which  show  a  modification  of 
one  or  more  of  these  characteristics,  and  which, 'neverthe- 
less, cannot  be  separated  from  it.  The  distinction  between 
the  class  of  Fishes  and  that  oi  Batrachians  is  very  slight 
indeed. 

HjSTOBY  and  LITEEATU5E, 

_  The  commencement  of  the  history  of  ichthyology  coin- 
lides  with  that  of  zoology  generally.  Aristotle  (384-322 
B.C.)  had  a  perfect  knowledge  of  the  general  structure  of 
fishes,  which  he  clearly  discriminates  both  from  the  aquatio 
animals  with  lungs  and  mammae,  i.e..  Cetaceans,  and  from 
the  various  groups  of  aquatic  invertebrates.  According  to 
him,  "  the  special  characteristics  of  the  true  fishes  consist  in 
the  branchiffl  and  fins,  the  majority  having  four  fins,  but 
those  of  an  elongate  form,  as  the  eels,  having  two  only. 
Some,  as  the  Murcena,  lack  the  fins  altogether.  The  rays 
Bwim  with  their  whole  body,  which  is  spread  out  The 
branchiae  are  sometimes  furnished  with  an  oi)erculnm,  some- 
times they  are  without  one,  as  in  the  cartilaginous  fishes. 
...  No  fish  has  hairs  or  feathers ;  most  are  covered  with 
scales,  but  some  have  only  a  rough  or  a  smooth  skin.  The 
tongue  is  hard,  often  toothed,  and  sometimes  so  much 
adherent  that  it  seems  to  be  wanting.  The  eyes  have  no 
lids,  nor  are  any  ears  or  nostrils  visible,  for  what  takes  the 
place  of  nostrils  is  a  blind  cavity;  nevertheless  they  have 
the  senses  of  tasting,  smelling,  and  hearing!  All  have 
blood.  All  scaly  fishes  are  oviparous,  but  the  cartilaginous 
fishes  (with  the  exception  of  the  sea-devil,  which  Aristotle 
places  along  with  them)  are  viviparous.  All  have  a  heart, 
liver,  and  gall-bkdder;  but  kidneys  and  urinary  bladder  are 
^ —^ ^ 

'  From  Ixiis,  fish,  and.A^oi,  doctrine  or  treatise. 


absent  They  vary  much  in  the  structure  of  their  intes- 
tines: for,  whilst  the  muUet  has  a  fleshy  stomach  like  a 
bird,  others  have  no  stomachic  dilatation.  Pyloric  cteca 
are  close  to  the  stomach,  and  vary  in  number;  there  are  even 
some,  like  the  majority  of  the  cartilaginous  fishes,  which 
have  none  whatever.  Two  bodies  are  situated  along  the 
spine,  which  have  the  function  of  testicles  ;  they  open  to- 
wards the  vent,  and  are  much  enlarged  in  the  spawning 
season.  The  scales  become  harder  with  age.  Not  being 
provided  with  lungs,  fishes  have  no  voice,  but  several  can 
emit  grunting  sounds.  They  sleep  like  other  animals.  In 
most  cases  the  females  exceed  the  males  in  size ;  and  in  the 
rays  and  sharks  the  male  is  distinguished  by  an  appendage 
on  each  side  of  the  vent" 

Aristotle's  information  on  the  habits  of  fishes,  their 
migrations,  mode  and  time  of  propagation,  and  economic 
uses,  is,  so  far  as  it  has  been  tested,  surprisingly  correct 
Unfortanately,  we  too  often  lack  the  means  of  recogniring 
the  species  of  which  he  giveo  a  description.  His  Ideas  of 
specific  distinction  were  as  vague  as  those  of  the  fishermen 
whose  nomenclature  he  adopted  ;  it  never  occurred  to  him 
that  vernacular  names  are  subject  to  change,  or  may  be 
entirely  lost  in  course  of  time,  and  the  difficulty  of  identify- 
ing his  species  is  further  increased  by  the  circumstance  that 
sometimes  several  popular  names  are  applied  by  him  to  the 
same  fish,  or  difi'erent  stages  of  growth  are  designated  by 
distinct  names.  The  number  of  fishes  known  to  Aristotle 
seems  to  have  been  about  one  hundred  and  fifteen,  all  of 
which  are  inhabitants  of  the  .lEgean  Sea. 

That  one  man  should  have  discovered  so  many  truths, 
and  laid  so  sure  a  basjs  for  future  progress  in  zoology,  is 
less  surprising  than  the  fact  that  for  about  eighteen  centuriea 
a  science  which  seemed  to  offer  particular  attractions  to 
men  gifted  with  power  of  observation  was  no  farther  ad- 
vanced. Yet  such  is  the  case.  Aristotle's  disciples,  as 
well  as  his  successors,  remained  satisfied  to  be  his  copiers 
or  commentators,  and  to  collect  fabulous  stories  or  vague 
notions.  With  very  few  exceptions  (such  as  Ausonius,  who 
wrote  a  smajl  poem,  in  which  he  describes  from  his  own 
observations  the  fishes  of  the  Moselle)  authors  entirely  ab- 
stained from  original  research;  and  it  was  not  until  abont 
the  middle  of  the  16  th  century  that  ichthyology  made  a 
new  step  in  advance  by  the  appearance  of  Belon,  Rondelet, 
and  Salviani,  who  almost  simultaneously  published  their 
great  works,  by  which  the  idea  of  species  was  established 
definitely  and  for  all  time. 
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p.  ^eloo  travelled  in  the  countries  bordering  on  the 
eastern  part  of  the  Medit^'.rranean,  in  the  years  1547-50  ; 
he  collected  rich  stores  of  positive  knowledge,  which  he 
embodied  in  several  works.  The  one  most  important  for 
the  progress  of  ichthyology  is  that  entitled  De  aquatUibut 
libri  duo,  Paris,  155i.  Belon  knows  about  one  hundred 
nod  ten  fishes,  of  which  he  gives  rude  but  generally  recog- 
nizable figures.  In  his  descriptions  he  pays  regard  to  the 
classical  as  well  as  to  the  vernacular  uomenclature,  and 
states  the  outward  characteristics,  sometimes  even  to  the 
number  of  fin-rays ;  frequently  also  he  gives  the  most 
conspicuous  anatomical  peculiarities.  Although  Belon  but 
nrely  gives  definitions  of  the  t«rms  used  by  him,  it  is  not 
generally  very  difficult  to  ascertain  the  limits  which  he 
intended  to  assign  to  each  division  of  aquatic  anunals.  He 
very  properly  divides  them  into  such  as  are  provided  with 
blood  and  those  without  it, — two  divisions  corresponding  in 
modern  language  to  vertebrato  and  invertebrate  aquatic 
animals.  The  former  are  classified  by  him  according  to 
size,  the  further  subdivisions  being  based  on  the  structure 
of  the  skeleton,  mode  of  propagation,  number  of  limbs, 
form  of  the  body,  and  physical  character  of  the  habitat 

The  work  of  the  Roman  ichthyologist,  H.  Salviani 
(1514-72),  bears  evidence  of  the  high  social  position 
which  the  author  held  as  physician  to  three  popes.  Ita 
title  is  Aquatilium  animalium  historia,  Rome,  16&4-&7, 
fuL  It  treats  exclusively  of  the  fishes  of  Italy.  Ninety- 
two  species  are  figured  on  seventy-six  plates,  whicb,  as  re- 
^rds  artistic  execution,  are  masterpieces  of  Uxat  period, 
although  those  specific  characteristics  which  nowadays 
constitute  the  value  of  a  zoological  drawing  were  entirely 
overlooked  by  the  author  or  artist.  No  attempt  is  made 
at  a  natural  classification,  but  the  allied  forms  are  generally 
placed  in  close  proximity.  The  descriptions  are  quite  equal 
to  those  given  by  Belon,  entering  much  into  the  details  of 
the  economy  and  uses  of  the  several  species,  and  were 
«vidently  composed  with  the  view  of  collectiag  in  a  road- 
Able  form  all  that  might  prove  of  interest  to  the  class  of 
society  in  which  the  author  moved  Salviani'a  work  is  of 
a  high  order,  very  remarkable  considering  the  age  in  which 
he  lived.  It  could  not  fail  to  convey  valuable  instruction, 
and  to  render  ichthyology  popular  in  the  country  to  the 
fauna  of  which  it  waa  devoted,  but  it  was  not  fitted  to 
advance  ichthyology  as  a  science  generally ;  in  this  respect 
Salviani  is  not  to  be  compared  with  Rondelet  or  Belon. 

O.  Rondelet  (1507-57)  had  the  great  advantage  over 
Belon  of  having  received  a  medical  education  at  Paris, 
and  especially  of  having  gone  through  a  complete  course 
of  instruction  in  anatomy  as  a  pupil  of  Guentherus  of 
AndemacL  This  is  conspicuous  throughout  his  works — 
Libri  de  pitcibus  marinit,  Lyons,  1554  ;  and  Univertae 
aqnaiilium  historia  part  altera,  Lyons,  1655.  Neverthe- 
less they  cannot  be  regarded  as  more  than  considerably 
enlarged  editions  of  Belon'a  work.  For,  although  he  worked 
independently  of  the  latter,  and  differe  from  him  in  nume- 
rous details,  of  which  he  had  a  much  more  extensive  know- 
ledge, the  system  adopted  by  him  is  characterized  by  the 
same  absence  of  the  true  principles  of  classification.  His 
work  ia  almost  entirely  limited  to  European  and  chiefly 
to  Mediterranean  forms,  and  comprises  no  less  than  one 
hundred  emd  ninety-seven  marine  and  forty-seven  fresh- 
water fishes.  His  descriptions  are  more  complete  and  his 
figures  much  more  accurate  than  those  of  Belon  ;  and  the 
specific  account  is  preceded  by  introductory  chapters,  in 
which  he  treats  in  a  general  manner  of  the  distinctions,  the 
external  and  internal  parts,  an^^  the  economy  of  fishes. 
Like  Belon,  he  had  no  conception  of  the  various  categories 
«f  classification — confounding,  for  instance,  throughout  his 
trark  the  terms  " genus "  and  "species";*  but  he  had  an 
iatuitiTS  notion  of  what  his  successors  called  a  "species," 


and  his  principal  object  was  to  cUect  and  give  aa  wkS 
inforuiation  as  possible  regarding  fcach  sp^iee. 

For  nearly  a  century  the  works  of  Belon  and  Rondelet 
continued  to  be  the  standard  works  on  ichthyology;  but  the 
science  did  not  remain  stationary  during  that  period.     The 
attention  of  naturalists  was  now  directed  to  the  fauna  of 
foreign  countries,  especially  of  the    Spanish   and    Dutch 
possessions  in  the  New  World  ;  and  in  Europe  the  estab- 
lishment of  anatomical  schools  and  academies  led  to  carefu/ 
investigation  of  the  internal  anatomy  of  the  most  remark 
able  European  forma.     Limited  as  these  efforts  were  as  to 
their  scope,  being  restricted  either  to  the  fauna  of  some  par- 
ticular district  or  to  the  dissection  of  a  single  species,  tnejl 
were  sufficiently  numerous  to  enlarge  the  views  of  naturalists: 
and  to  destroy  that  fatal  dependence  on  preceding  autho 
rities  which  had  continued  to  keep  in  bonds  the  minds  ol 
such  men  even  as  Rondelet  and  Belon.     The  most  note- 
worthy of   those   engaged  in   these   inquiries  in  tropical 
countries  were  W.  Pbo  and  O.  Margrav,  who  accompanied 
as    physicians   the   Dutch   governor,   Prince  Mourice  ol 
Nassau,  to  Brazil  (1637-44). 

Of  the  men  who  left  records  of  their  anatomical  re- 
searches, we  may  mention  Borelli  (1606-79),  who  wrote  a 
work  De  motu  animalium,  Rome,  1G80,  4to,  in  which  he 
explained  the  mechanism  of  swimming  and  the  function  of 
the  air-bladder;  M.  Malpighi  n628-94),  who  examined 
the  optic  nerve  of  the  swora-fish ;  the  celebrated  J. 
Swammerdam  (1637-80),  who  described  the  intestines 
of  numerous  fishes;  and  J.  Duvemey  (1648-1730),  who 
investigated  in  detail  the  organs  of  respiration. 

A  new  era  in  the  history  of  ichthyology  commences  with 
Ray,  Willughby,  and  Artedi,  who  were  the  first  to  recog- 
nize the  true  principles  by  which  the  natural  affinities  of 
animals  should  be  determined.  Their  labours  stand  in  so 
intimate  a  connexion  with  each  other  that  they  represent 
bnt  one  gfeat  step  in  the  progress  of  this  science. 

J.  Ray  (1628-1706)  was  the  friend  and  guide  of  F. 
Willughby  (1635-72).  They  foand  that  a  thorough 
reform  in  the  method  of  treating  the  vegetable  and  animal 
kingdoms  had  become  necessary;  that  the  only  way  of 
bringing  order  into  the  existing  chaos  was  by  arranging  the 
various  forms  according  to  their  structure;  that  they  nrast 
cease  to  be  burdened  with  inapplicable  passages  and  qno 
tations  from  ancient  writers,  and  to  perpetuate  the  vague 
and  erroneous  notions  of  their  predecessors.  They  therefore 
substituted  facts  for  speculation,  and  one  of  the  first  re- 
sults of  this  change,  perhaps  the  most  important,  waa  that, 
having  recognized  "  species"  aa  such,  they  defined  the  term, 
and  fixed  it  aa  the  starting  point  of  all  sound  zoological 
knowledge. 

Although  they  had  divided  their  work  eo  that  Raj 
attended  to  the  planU  principally,  and  Willaghby  to  the 
animals,  the  Historia  pisciuw,  Oxf.,  1686,  which  bean 
Willughby's  name  on  the  title  page,  and  was  edited  bj 
Ray,  ia  clearly  their  joint  production.  A  great  part  of  the 
observations  contamed  in  it  were  collected  during  the 
journeys  they  made  together  in  Great  Britain  and  in  the 
varions  countries  of  Europe  ;  and  it  is  no  exaggeration  to 
say  that  at  that  time  these  two  Englishmen  knew  the 
fishes  of  the  Continent,  and  especially  those  of  Germany, 
better  than  any  native  zoologist. 

By  the  definition  of  fishes  aa  animals  with  blood, 
breathing  by  gills,  provided  with  a  single  ventricle  of  the 
heart,  and  either  covered  with  scales  or  naked,  the  Cetaceans 
are  excluded.  The  fishes  proper  are  arranged  primarily 
according  to  the  cartilaginous  or  the  osseous  nature  of  the 
skeleton,  and  then  subdivided  according  to  the  general 
form  of  the  body,  the  presence  or  the  absence  of  ventral 
fins,  the  soft  or  the  spinous  structure  o*  the  dorsal  rays, 
the  nuir^xr  of  dorsal   fins,   4c.     No   fewer   than  foni 
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hnndred  and  twenty  sjiecies  are  thus  arranged  and  described, 
of  which  about  one  hundred  and  eighty  were  known  to 
the  authors  from  personal  examination, — a  comparatively 
email  proportion,  but  descriptions  and  figures  still  formed 
in  great  measure  the  substitute  for  our  modem  collections 
and  museums.  With  the  increasing  accumulation  of  forms, 
the  want  of  a  fixed  nomenclatore  had  become  more  and 
more  felt 

Peter  Artedi  would  have  been  a  great  ichthyologist  if 
Ray  or  Willughby  had  not  preceded  him.  But  he  was 
fuUy  conscious  of  the  fact  that  both  had  prepared  the  way 
for  him,  and  therefore  he  did  not  fail  to  reap  every  possible 
advant^ge  frtm  their  labours.  Born  in  1705  in  Sweden, 
he  studied  with  Linnaeus  at  Upsala ;  from  an  early  period 
he  devoted  himself  entirely  to  the  study  of  fishes,  and  was 
engaged  in  the  arrangement  and  description  of  the  collec- 
tion of  Seba,  a  wealthy  Dutchman  who  had  formed  what 
was  perhaps  the  richest  museum  at  that  time,  when  he  was 
accidentally  drowned  in  one  of  the  canals  of  Amsterdam 
in  the  year  1734,  at  the  age  of  twenty-nin&  His  mauu- 
Bcripts  were  fortunately  secured  by  an  Englishman,  Count 
Clifford,  and  edited  by  his  early  friend  Linnaeus.  The 
work  is  divided  into  the  following  parts  : — 

(1)  In  tlie  Bibliotheca  Ichthyologica  ArteUi  gives  a  very  complete 
list  of  all  preceding  'authors  who  had  written  on  fishes,  with  a 
critiQal  analysis  of  tneir  works.  (2)  The  Philosophia  Ichthyologica 
b  devoted  to  a  description  of  the  external  and  internal  ports  of 
6sUes ;  Artedi  fixes  a  precise  terminology  for  all  the  various  modifi- 
cations of  the  organs,  distinguishing  between  those  characters  which 
determine  a  genus  and  such  as  indicate  a  species  or  merely  a  variety ; 
Id  fact  he  establishes  the  method  and  principles  which  subsequently 
have  guided  every  systematic  ichthyologist  (3)  The  Qenera  Piscium 
contains  well-denned  diagnoses  of  forty-five  genera,  for  which  he  has 
fixed  an  unchangeable  nomenclature.  (4)  In  the  Species  Piscium  de- 
Boriptions  of  seventy-two  species,  examined  by  himself,  are  given, — 
descriptions  which  evep  now  are  models  of  exactitude  and  method. 
(6)  Finally,  In  the  Synonymia  Piscium  references  to  all  previous 
anthors  are  arranged  for  every  species,  very  much  in  the  manner 
which  is  adopted  in  the  systematic  works  of  the  present  day. 

Artedi  has  been  justly  called  the  Father  of  Ichthyology. 
Bo  admirable  was  his  treatment  of  the  subject,  that  even 
Linnaeus  could  only  modify  and  add  to  it.  Indeed,  so  far  as 
ichthyology  is  concerned,  Linnseus  has  scarcely  done  any- 
thing beyond  applying  binominal  terms  to  the  species 
properly  described  and  classified  by  ArtedL  His  classifi- 
cation of  the  genera  appears'  in  the  12  th  edition  of  the 
Sydema  thus : — 

A.  Amphibia  Nantea. — Spiraculia  compositia. — Petromyzon,  Baia, 
Squalus,  GliimiEra.  SpiraeuUa  mlilariis. — Lophius,  Acipenser, 
Cyclopierus,  Ealistea,  Ostracion,  Tetrodon,  Diodon,  Contriscus, 
Syngnathus,  Pegasus. 

B.  Pisces  Apodes. — Murfena,  Gymnotus,  Trichiurus,  Anarrhichas, 
Ammodytes,  Ophidium,  Stromateus,  Xipliias. 

C.  Pisces  Jugulares. — Callionymus,  Oranosoopus,  Trachinus, 
Gados,   Blennius. 

D.  Pisces  Thoracici, — Cepola,  Echeneis,  Coryphtena,  Gobius, 
Cottus,  Soorpoena,  Zeus,  Pleuronectea,  Chaetodon,  Spams,  Labrus, 
Sciffina,  Perca,  Gasterostens,  Scomber,  Mnllus,  Trigla. 

E.  Pisces  AbdomiTiales.^^ohitlSf  Amia,  Silurus,  Teuthis,  Lori- 
caria,  Salmo,  Fistvriaria,  Esox,  Elops,  Argentina,  Atherina,  Mufil, 
Mormyrua,  Exoccetus,  Polynemua,  Clupea,  Cyprinus. 

Two  contemporaries  of  Linnsens,  L.  T.  Gronow  and  J. 
T.  Klein,  attempted  a  systematic  arrangement  of  fishes ; 
both  had  considerable  advantages  for  the  study,  especially 
in  possessing  extensive  collections ;  but  neither  exercised 
any  influence  on  the  progress  of  ichthyology. 

The  works  of  Artedi  and  Linnaeus  led  to  an  activity  of 
research,  especially  in  Scandinavia,  Holland,  Germany,  and 
England,  such  as  has  never  been"  equalled  in  the  history 
of  biological  science.  Whilst  some  of  the  pupils  and 
followers  of  Linnaeus  devoted  themselves  to  tho  examina- 
tion and  study  of  the  fjuna  of  their  native  countries, 
others  proceeded  on  voyages  of  discovery  to  foreign 
and  distant  lands.     Of  thcao  latter  the  following  may  bo 


especially  mentioned  :— O.  Fabricius  worked  out  the 
fauna  of  Qreenknd ;  Kalm  collected  in  North  Americ*, 
Hasselq^uist  in  Egypt  and  Palestine,  Brunnich  in  th^ 
Mediterranean,  Osbeck  in  Java  and  China,  Thunberg 
in  Japan  ;  Forsk&l  examined  and  described  the  fishes  of 
the  Red  Sea  ;  Steller,  Pallas,  S.  T.  Gmelin,  and  Guldenstedt 
traversed  nearly  the  whole  of  the  Russian  empire  in  Europe 
and  Asia.  Others  attached  themselves  as  naturalists  to  tho 
cele*brated  circumnavigators  of  the  last  century,  such  as  the 
two  Forsters  (father  and  son)  and  Solander,  who  accom- 
panied Cook;  Commerson,  who  travelled  with  Bougain- 
ville; and  Sonnerat  Numbers  of  new  and  remarkable  form:; 
were  discovered  by  those  men,  and  the  foundation  was 
laid  for  a  knowledge  of  the  geographical  distribution  of 
animals. 

Of  those  who  studied  the  fishes  of  their  native  coontriea, 
the  most  celebrated  were  Pennant  (Great  Britain),  O.  F. 
Miiller  (Denmark),  Duhamel  (France),  Meidinger  (Austria), 
Cornide  (Spain),  and  Parra  (Cuba). 

The  mass  of  materials  brought  together  by  those  and 
other  zoologists  was  so  great  that,  not  long  after  the  death 
of  Linnaaus,  the  necessity  made  itself  felt  for  collecting 
them  in  a  compendious  form.  Several  compilers  under- 
took this  task  ;  they  embodied  the  recent  discoveries  ill 
new  editions  of  the  classical  works  of  Artedi  and  Linnaeus, 
but,  not  possessing  either  a  knowledge  of  the  subject  or 
any  critical  discernment,  they  only  succeeded  in  burying 
those  noble  monuments  under  a  chaotic  mass  of  rubbish. 
For  ichthyology  it  was  fortunate  that  two  men  at  least, 
Bloch  and  Lac^p^de,  made  it  a  subject  of  prolonged  original 
researcli. 

Mark  Eliezer  Bloch  (1723-1799),  a  physician  of  Berlin, 
had  reached  the  age  of  fifty-six  when  he  commenced  to 
write  on  ichthyological  subjects.  To  begin  at  his  time  of 
life  a  work  in  which  he  intended  not  only  to  give  full  de- 
scriptions of  the  species  known  to  him  from  specimens  or 
drawings,  but  also  to  illustrate  each  species  in  a  style  trnly 
magnificent  for  his  time,  was  an  undertaking  the  exe- 
cution of  which  most  men  would  have  despaired  of.  Yet 
he  accomplished  not  only  this  task,  but  even  more  than  he 
at  first  contemplated. 

His  work  consists  of  two  divisions  : — (1)  Oeconomische 
Naturgeachichte  der  Fische  Deutschlands,  Berl.,  1782-84  ; 
(2)  Naturgeschichte  der  ausldndischen  Fische,  BerL,  1785- 
95.  The  first  division,  which  is  devoted  to  a  description  of 
the  fishes  of  Germany,  is  entirely  original,  and  based  upon 
the  author's  own  observations.  His  descriptions  as  welt 
OS  figures  were  made  from  nature,  and  are,  with  but  few 
exceptions,  still  serviceable ;  indeed  many  continue  to  be 
the  best  existing  in  literature.  Bloch  was  less  fortunate, 
and  is  much  less  reliable,  in  his  natural  history  of  foreign 
fishes.  For  many  of  the  species  he  had  to  trust  to  moro 
or  less  incorrect  drawings  and  descriptions  by  travellers  ; 
frequently,  also,  he  was  deceived  as  to  the  origin  of 
specimens  which  he  acquired  by  purchase.  Hence  hi* 
accounts  contain  numerous  confusing  errors,  which  it 
would  have  been  difficult  to  correct  had  not  nearly  tbo 
whole  of  the  materials  on  which  his  work  is  based  been 
preserved  in  the  collections  at  Berlin. 

After  the  completion  of  his  great  work  Bloch  occupied 
himself  with  systematizing.  He  prepared  a  general  system 
of  fishes,  in  which  he  arranged  not  only  those  do- 
scribed  in  his  great  work,  but  also  those  with  which  ho 
had  afterwards  become  acquainted  from  the  descriptions  of 
others.  The  work  was  ably  edited  and  published  after 
Bloch's  death  by  a  philologist,  J.  G.  Schneider,  under  the 
title  ^f.  E.  Dlochii  St/sfema  ichthyologve  iconibui  CX.  i/lxt- 
tiatum,  Berl.,  1801.  The  number  of  species  enumerateJ 
in  it  amounts  to  1519.  The  system  is  based  upon  tho 
number  of  the  fins,  tho  various  orders  being  termed  Hetu/t- 
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capterygii,  Decapterygii,  kc.  We  need  not  add  that  aa 
nrtificial  method  like  this  led  to  the  most  unnatural  com- 
binations and  distinctions. 

Bloch's  Naturgtsehichte  remained  for  many  years  the 
standard  work,  and,  with  its  great  number  of  excellent 
illustrations,  proved  a  most  useful  guide  to  the  student 
But  as  regards  originality  of  thought  I'.loch  was  far  sur- 
passed by  his  contemporary,  B.  G.  E.  de  Lac^pfede,  born 
.it  Agen,  in  France,  in  1756,  a  man  of  great  and  general 
erudition,  who  became  professor  at  the  museum  of  natural 
history  in  Paris,  where  he  died  in  1826. 

Lacepfede  had  to  contend  with  great  difficulties  in  the 
preparation  of  his  Hisloire  des  Poissons,  Paris,  1798-1803, 
5  vols.,  which  was  written  during  the  most  disturbed 
period  of  the  French  Revolution.  A  great  part  of  it  was 
composed  whilst  the  author  was  separated  from  collections 
and  books,  and  had  to  rely  on  his  notes  and  manuscripts 
only.  Even  the  works  of  Bloch  and  other  contemporaneous 
authors  remained  unknown,  or  at  least  inaccessible,  to  him 
for  a  long  time.  Wo  need  not  therefore  be  surprised  that 
his  work  abounds  in  the  kind  of  errors  into  which  a  compiler 
is  liable  to  fall.  Not  only  does  the  same  species  appear 
under  two  or  more  distinct  specific  names,  but  it  sometimes 
happens  that  the  author  so  little  understands  the  source 
from  which  he  derives  his  information  that  the  description 
is  referred  to  one  genus  and  the  accompanying  figure  to 
another.  The  names  of  genera  are  unduly  multiplied;  and 
the  figures  with  which  the  work  is  illustrated  are  far 
inferior  to  those  of  Block  Thus  the  influence  of  LacdpMe 
on  the  progress  of  ichthyology  was  vastly  less  than  that 
of  his  fellow-labourer ;  and  the  labour  laid  on  his  succes- 
Bors  in  correcting  the  numerous  errors  into  which  he  had 
fallen  probably  outweighed  the  assistance  which  they  de- 
rived from  his  work. 

The  work  of  the  principal  cultivators  of  ichthjology 
in  the  period  between  Kay  and  Lacdpide  was  chiefly 
systematizing  and  describing;  but  the  internal  organization 
of  fishes  also  received  attention  from  more  than  one 
great  anatomist.  Haller,  Camper,  and  Hunter  examined 
the  nervous  system  and  the  organs  of  sense ;  and  above 
all  Alexander  Monro,  secundus,  published  a  classical  work, 
The  Structure  and  Physiology  of  Fishes  explained  and 
compared  with  those  of  Man  and  other  Animals,  Edin., 
1785.  The  electric  organs  of  fishes  {Torpedo  and  Gymno- 
iua)  were  examined  by  Edaumur,  AUamand,  Bancroft, 
Walsh,  and  still  more  exactly  by  J.  Hunter.  The  mystery 
of  the  propagation  of  the  eel  called  forth  a  large  number 
of  essays,  and  even  the  artificial  propagation  of  Salm^nidce 
was  known  and  practised  by  Gleditsch  (17G4). 

Bloch  and  Lac^p6de's  works  were  almost  immediately 
succeeded  by  the  labours  of  Cuvier,  but  his  early  publi- 
cations were  of  necessity  tentative,  preliminary,  and  frag- 
mentary, so  that  some  little  time  elapsed  before  the  spirit 
infused  into  ichthyology  by  this  great  anatomist  could  exer- 
cise its  influence  on  all  the  workers  in  this  field.  Several 
of  suchante-Cuvierian  works  must  be  mentioned  on  account 
of  their  importance  to  our  knowledge  of  certain  faunas. 
The  Descriptions  and  Figures  of  Tioo  Hundred  Fishes 
collected  at  Vi:agapatam  on  the  Coast  of  Coromandel,  Lond., 
1803,  2  vols.,  by  Patrick  Russel,  and  An  Account  of  the 
Fishes  found  in  the  Piver  Ganges  and  its  Branches,  Edin., 
1822,  2  vols.,  by  F.  Hamilton  (formerly  Buchanan),  were 
works  distinguished  by  greater  accuracy  of  the  drawings 
(especially  the  latter)  than  was  ever  attained  before.  A 
Natural  History  of  British  Fishes  was  published  by  E. 
Donovan,  Lond.,  1802-8  ;  and  the  Mediterranean  fauna 
formed  the  study  of  the  lifetime  of  A.  Risso  (Ichthyologie 
tie  Nice,  Paris,  1810;  and  Histoire  naturelle  de  f  Europe 
Meridionale,  Paris,  1827).  A  slight  beginning  in  the 
description  of  the  fishes  of  the  United  States  was  made 


by  S.  L.  Mitchell,  who  published,  besides  various  papers, 
a  Memoir  on  the  Ichthyology  rf  New  YorJc,  in  1815. 

0.  Cuvier  (1769-1832)  did  not  occupy  himself  with  the 
study  of  fishes  merely  because  the  class  formed  part  of  the 
Regne  Animal,  but  devoted  himself  to  it  with  particular 
predilection.  The  investigation  ot  their  anatomy,  and 
especially  of  their  skeleton,  was  taken  up  by  him  at  an 
early  period,  and  continued  until  he  had  succeeded  in  com- 
pleting,so  perfect  a  framework  of  the  system  of  the  whole 
class  that  his  immediate  successors  required  only  to 
fill  up  those  details  for  which  their  master  had  had  no 
leisure.  Indefatigable  in  examining  all  the  external  and 
internal  characters  of  the  fishes  in  a  rich  collection,  he 
ascertained  the  natural  affinities  of  the  infinite  variety  of 
forms,  and  accurately  defined  the  divisions,  orders,  families, 
and  genera  of  the  class,  as  they  appear  in  the  various 
editions  of  the  Pigne  Animal.  His  industry  equalled  his 
genius:  he  formed  connexions  with  almost  every  accessible 
part  of  the  globe  ;  not  only  French  travellers  and  natu- 
ralists, but  also  Germans,  Englishmen,  American.s,  rivalled 
one  another  in  assisting  him  with  collections;  and  for  many 
years  the  museum  of  the'  Jardin  des  Plantes  was  the  centre 
where  all  ichthyological  treasures  were  deposited.  Thus 
Cuvier  brought  together  a  collection  the  like  of  which  had 
never  been  seen  before,  and  which,  as  it  contains  all  the 
materials  on  which  his  labours  were  based,  must  still  bo 
considered  as  the  most  important.  Soon  after  the  year 
1820,  Cuvier,  assisted  by  one  of  his  pupils,  A.  Valenciennes, 
commenced  his  great  work  on  fishes,  Ilistoire  naturelle  des 
Poissons,  of  which  the  first  volume  appeared  in  1828  The 
earlier  volumes,  in  which  Cuvier  himself  took  his  share, 
bear  evidence  of  the  enthusiasm  with  which  both  authors 
devoted  themselves  to  their  task.  After  Cuvier's  death 
in  1832,  the  work  was  left  entirely  in  the  hands  of  Valen- 
ciennes, whose  energy  and  interest  gradually  slackened, 
rising  to  their  former  pitch  in  some  parts  only,  as,  for 
instance,  in  the  treatise  on  the  herring.  He  left  the  work 
unfinished  with  the  twenty-second  volume  (1848),  which 
treats  of  the  Salmonoids.  Yet,  incomplete  as  it  is,  it  is 
indispensable  to  the  student. 

The  system  finally  adopted  by  Cuvier  is  the  foUowirg  :— 
A.  POISSONS  OSSEUX. 

I.    A  BRAh'CHIES  EN  PeICNES  OU  EH  LaMED. 
1.  A  Mdchoire  SupMcure  Lihrt. 
a.  AcanlhopUrygietis. 
Percoides.  Sparoides.  Branchies  labyrinthiquc* 

Polynemes.  Chetodonoidea.         Loiiliioidos. 

Mulks.  Scomberoides.  Gobioides. 

Joues  cuirassees.      Muges.  Labroides. 

Scienoides. 

b.  ilalacoptlrygiens. 
AbdomiTiaux.  Suhbrachicns,  Apoda. 


Gadoides. 

Pleuronectcs. 

Discoboles. 


Murenoides, 


Cyprinoidea. 

Siluroides. 

Salraonoides. 

Clupeoidcs. 

Lucioides. 

2.  A  Mdchoire  Supirieure  Fixle. 
Sclerodennes.  Gymnodontes. 

II.  A  Branchies  ejj  Forme  de  Hodppes. 
.  Lophobranches. 

B.  CARTILAGINEUX  OU  CHONDKOPT^RYGIENS. 
Sturioniens.  Plagiostomcs,  Cyclostomcs 

We  have  only  to  compare  this  system  with  that  of  Linnjeua 
if  we  wish  to  measure  the  gigantic  stride  made  by  ichthy- 
ology during  the  intervening  period  of  seventy  years.  The 
various  characters  employed  for  classification  have  been 
examined  throu^.out  the  whole  class,  and  their  relative 
importance  has  tKXn  duly  weighed  and  understood. 
Though  LinnseoE  had  formed  a  category  of  "Aniphibin 
Nantes "  for  fishes  with  a  cartilaginous  skeleton,  whick 
should  coincide  with  Cuvier's  "  Poissons    Cartilagineux," 
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he  had  failed  to  understand  the  very  nature  of  cartllagi;, 
apparently  comprising  under  this  term  any  skeletal  frame- 
work of  less  firmness  than  ordinary  bone.'  Hence  he  con- 
sidered Lophius,  Cydoplerus,  Syngnathue  to  bo  cartilaginous 
fishes.  Adopting  the  position  and  development  of  the  ven- 
tral fins  as  a  highly  important  character,  ho  had  been  obliged 
to  associate  fishes  having  rudimentary  and  inconspicuous 
ventral  fins,  like  Trichiurus,  Xiphias,  <tc.,  with  the  true 
eels.  The  important  category  of  "  family  "  appears  now 
in  Cuvier's  system  fully  established  as  intermediate  between 
genus  and  order.  Important  changes  in  Cuvier's  system 
have  been  made  and  proposed  by  his  successors,  but  in  the 
main  it  is  still  that  of  the  present  day. 

Cuvier  had  extended  his  researches  beyond  the  living 
forms,  into  the  field  of  palaeontology ;  he  was  the  first  to 
observe  the  close  resemblance  of  the  scales  of  the  fossil 
Palctoniscus  to  those  of  the  living  Polypterua  and  Lepidos- 
(eus,  the  prolongation  and  identity  of  structure  of  the  upper 
caudal  lobe  in  Faiceoniscus  and  the  sturgeons,  the  presence 
of  peculiar  "  fulcra  "  on  the  anterior  margin  of  the  dorsal 
fin  in  Palctoniscus  and  Lepidosteus,  and  inferred  from  these 
facts  that  the  fossil  genus  was  allied  either  to  the  stur- 
geons or  to  Lepidosteus.  But  it  did  not  occur  to  him  that 
there  was  a  close  relationship  between  those  recent  fishes. 
Lepidosteus  and,  with  it,  the  fossil  genua  remained  in  his  sys- 
tem a  member  of  the  order  of  Malacoptevygii  abdomiuales. 

It  was  left  to  L.  Agassiz  (1807-73)  to  point  out  the 
importance  of  the  structure  of  the  scales  as  a  characteristic, 
and  to  open  a  path  towards  the  knowledge  of  a  whole  new 
subclass  of  fishes,  the  Ganoidei. 

Impressed  with  the  fact  that  the  peculiar  scales  of  Poly- 
pterus  and  Lepidosteus  are  common  to  all  fossil  osseous 
fishes  down  to  the  Chalk,  he  takes  the  structure  of  the 
scales  generally  as  the  base  for  an  ichthyological  system, 
and  distinguishes  four  orders  : — 

1.  Placoids. — Without  scales  proper,  but  with  scales  of  enamel, 
sometimes  large,  sometimes  small,  and  reduced  to  mere  points  (Kays, 
Sharks,  and  Cyclostomi,  with  the  fossil  Hybodontes).  2.  Ganoids. 
— With  angular  bony  scales,  covered  with  a  tlyck  stratum  of 
enamel :  to  this  order  belong  the  fossil  Lepidoides,  Sauroides, 
Pycnodontes,  and  Ccelacanthi ;  the  recent  Polypterus,  Lepidosteus, 
Sclerodermi,  Gymuodontes,  Lophobranches,  and  Siluroides ;  also 
the  Sturgeons.  3.  Ctenoids.  —  With  rough  scales,  which  have  their 
free  margins  denticulnted  :  Chietodontidaj,  Pleuronectidie,  Percidae, 
Polyacanthi,  Sciffinidse,  Sparitiae,  Scorp^nidae,  Aulostomi.  4.  Cyc- 
loids.— With  smooth  scales,  the  hind  margin  of  which  lacks  denti- 
culation  :  Labrid.-c,  Jlugilidae,  Scombridse,  Gadoidei,  Gobiidse, 
Marffinidae,  Lucioidei,  SalmonidK,  Clupeida?,  Cyprinidffi. 

We  have  no  hesitation  in  affirming  that  if  Agassiz  had 
had  an  opportunity  of  acquiring  a  more  extensive  and 
intimate  knowledge  of  existing  fishes  before  his  energies 
were  absorbed  in  the  study  of  fossil  remains,  he  would 
himself  have  recognized  the  artififlal  character  of  his 
classification.  The  distinctions  between  cycloid  and  ctenoid 
scales,  between  placoid  and  ganoid  fishes,  are  vague,  and 
cen  hardly  be  maintained.  So  far  as  the  living  and  post- 
Cretacean  forms  are  concerned,  he  abandoned  the  vantage- 
ground  gained  by  Cuvier ;  and  therefore  his  system  could 
never  supersede  that  of  his  predecessor,  and  finally  shared 
the  fate  of  every  classification  based  on  the  modifications 
of  one  organ  only.  But  Agassiz  has  the  merit  of  having 
opened  an  immense  new  field  of  research  by  his  study 
of  the  infinite  variety  of  fossil  forms.  In  his  principal 
work,  Recherches  sur  les  Poissons  fossiles,  Neuchatel,  1833- 
43,  4to,  atlas  in  fol.,  he  placed  them  before  the  world 
arranged  in  a  methodical  manner,  with  excellent  descrip- 
tions and  illustrations.  His  power  of  discernment  and 
penetration  in  determining  even  the  most  fragmentary 
remains  is  truly  astonishing ;  and,  if  his  order  of  Ganoids 
is  an  assemblage  of  forms  very  different  from  what  is  now 
understood  by  that  term,  he  was  at  any  rate  tfie  first  wno 
recognized  that  such  an  order  of  fishes  exists. 


The  discoverer  of  the  Ganoidei  was  succeeded  by  their 
explorer,  Johannes  Midler  (1801-58).  In  his  classical 
memoir  Ueher  den  Bau  nnd  die  Grenzen  der  Ganoidnt, 
BerL,  1846,  he  showed  that  the  Ganoids  difi'er  from  all 
the  other  osseous  fishes,  and  agree  with  the  Plagiostomes, 
in  the  structure  of  the  heart.  By  this  primary  character, 
all  heterogeneous  elements  as  Siluroids,  Osteoglossidie,  i:c., 
were  eliminated  from  the  order  as  understood  by  Agassiz. 
On  the  other  hand,  ho  did  not  recognize  the  afiinity  of 
Lepidosiren  to  the  Ganoids,  but  established  for  it  a  distinct 
subclass.  Dipnoi,  which  he  placed  at  the  opposite  end  of 
the  system.  By  hia  researches  into  the  anatomy  of  the 
lampreys  and  Amphioxus,  their  typical  distinctness  from  ' 
other  cartilaginous  fishes  was  proved ;  they  became  the 
types  of  two  other  subclasses,  Cyclostomi  and  Lepiocardii. 

Miiller  proposed  several  other  not  unimportant  modifica- 
tions of  the  Cuvierian  system  ;  and,  although  all  cannot  be 
maintained  as  the  most  natural  arrangements,  yet  his 
researches  have  given  us  a  much  more  complete  knowledge 
of  the  organization  of  the  Teleosteous  fishes,  and  later 
inquiries  have  shown  that,  on  the  whole,  the  combinations 
proposed  by  him  require  only  some  further  modification 
and  another  definition  to  render  them  perfectly  natural 

The  discovery  (in  the  year  1871)  of  a  living  representa- 
tive of  a  genus  hitherto  believed  to  be  long  extinct,  Cera- 
iodiis,  threw  a  new  light  on  the  affinities  of  fishes.  The 
writer  of  the  present  article,  who  had  the  good  fortune  to 
examine  this  fish,  was  enabled  to  show  that,  on  the  oub 
hand,  it  was  a  form  most  closely  allied  to  Lepidosiren,  and, 
on  the  other,  that  it  could  not  be  separated  from  the  Ganoid 
fishes,  and  therefore  that  Lepidosiren  also  was  a  Ganoid,— ^a 
relation  already  indicated  by  Huxley  in  a  previous  paper  on 
"Devonian  Fishes."  This  discovery  led  to  further  considerar 
tion^  of  the  relative  characters  of  Miiller'a  subclasses,  and 
to  the  system  which  is  followed  in  the  present  article. 

Having  followed  the  development  of  the  ichthyological 
system  down  to  the  most  recent  date,  we  have  to  retrace 
our  steps  to  enumerate  the  most  important  contributions  ta 
ichthyology  which  appeared  contemporaneously  with  or  sub- 
sequently to  the  publication  of  the  great  work  of  Cuvier  and 
Valenciennes.  As  in  other  branches  of  zoology,  almost 
every  year  was  marked  by  increased  activity.  For  the  sake  of 
convenience  we  may  arrange  these  works  under  three  heads. 

I.    YOTAGES,  CONTAIKINO  GENEBAl,  ACCOUNTS  OF  ZOOLOGICAL        Biblio^ 

Collections.  gr.ipliy. 

A.  Fraiek. — 1.  Voyage  autour  du  moiide  s%ir  Ics  Coreetla  dc  S.  It. 
V  Uranie  ct  ta  Pltysiciaint,  sous  le  commaiidcnicnt  d$  M.  Freycinet, 
*'Zoologie---Poissons,"  par  Quoy  et  Gaimard,  Paris,  1824.  2.  Voyage 
de  la  Coquille,  "  Zoologie, "  par  X^esson,  Paris,  1826-30.  3.  Voyage 
de  r Astrolabe,  sous  le  cmiima-ndcment  de  M.  J.  Bumont  d'Urville, 
"Poissons,"  par  Quoy  et  Gaimard,  Paris,  1834.  4.  VoyageauPtle 
Sud  par  M.  J.  Dumoni  d'Urville,  "  Poissons, "  par  Horn  bran  etjac- 
quinot,  Paris,  1853-4. 

B.  English.— 1.  Voyage  of  H.M.S.  Sulphur,  "Fishes,"  by  J. 
Pichardson,  Lond.,  1844-45.  2.  Voyage  of  B.if.SS.  Erebus  and 
Terror,  "Pishes,"  by  J.  Kichardson,  Lond.,  1846.  3.  Voyagt 
of  U.lif.S.  £eaglc,''Fiahes,"  by  L.  Jenyns,  Lond.,  1842.  4.  Votjagt 
of  H.M.S.  Challeijger,  "Fishes,"  by  A.  GUnther. 

C.  German. — 1.  Beise  der  Ssterrcichischen  Fregatte  Koxara, 
"Fischp,"  vou  it.  Kner,  Vienna,  1865, 

II.  Vxvss. 

A.  Great  Britain. — 1.  R,  Parnell,  Tlie  Natural  History  of  th» 
Fishes  of  the  Firth  of  Forth,  Edin.,  1838.  2.  W.  VarrcU,  A  His- 
tory of  British,  Ftslus,  3d  edit,  Lond.,  1859.  3.  J.  Couch,  History 
of  the  Fishes  of  tlie  British  Islands,  Lend.,  1862-65. 

B.  Denmark  and  Scandinavia. — 1.  H.  Kroyer,  DanmarVt Fiskty 
Copenhagen,  1838-53.  2.  S.  Nilsson,  Skandinavisk Fauna,  vol.  iv. 
"  Kiskarna,"  Lund,  1855.  S.  Fries  och  Ekstrbm,  ^iaiMiinanan» 
Fiskar,  Stockh.,  1836. 

C.  ilntsia. — 1.  Nordmamn,  "Ichthyologie  Pontinue,"  in  Demi- 
doff's  Voyage  dans  la  Mussie  miridionale,  torn,  iii.,  Paris,  1840. 

t*.   Oermanu. — 1.   Heckel  und  Kner.  I>ie  Sussu-asser-^Khe   dt.' 

*  "Description  of  Cor^loaas, "  Phil.  Trans.,  1871,  U. 
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BsUrrekMschen  Monarehie,  Ixsipi,  1858.     2,  C.  T.  E.  Siebold,  Die 
Susaioas3cr-Jisch»  von  ilituleuropa,  Leips.,  18C3. 

E.  Italy  and  MediUrrancan. — 1.  Bonaparte,  Jconograjia  cUlltt 
Fauna  Itatica,  torn,  iil,  "Pesci,"  Rome,  1832-41.  2.  CosU,  Fauna 
del  Regno  di  A'apoH,  "  Pesci,"  Naples,  about  1850. 

F.  France. — 1.  E.  Jilnuciieiri,  Lea  Poisson^  dee  caux  doueet  dt  la 
France,  Paria,  1866. 

i.  Spajiish  I'cninaula. — The  fr<'8h\vater  fish  fauna  of  Spain 
and  Portugal  waj  almost  unknown,  until  F.  Stcindachner  paid 
6omo  visits  to  those  countries  for  the  purpose  of  exploring  the  prin- 
cipal rivers.  His  discoveries  are  described  in  several  papers  in  the 
SUzungaberichte  dcr  Akademie  z«  Wicn.  B.  du  Bocage  and  F. 
Capello  made  contributions  to  our  knowledge  of  the  marine  tishea 
on  the  coa.'it  of  Portugal  (Jorn.  Scicnc.  Acad.  Lisb.). 

H.  North  America. — I.J.Richardson  Fattna  Borcali-Americana, 
part  iiL,  "Fishes,"  Lond.,  1836.  The  species  described  in  this  work 
are  nearly  all  from  the  British  possessions  in  the  north.  1.  Dekay, 
Zoology  of  New  Koit,  part  iv. ,  "Fishes,"  New  York,  1842.  3.  lie- 
ports  of  the  United  States  Commission  of  Fish  and  Fisheries,  5  vols. , 
Washington,  1873-79,  contain  much  valuable  information.  Besides 
these  works,  numerous  descriptions  of  North  American  freshwater 
fishes  have  been  published  in  the  reports  of  the  various  U.  S.  Govern- 
ment expeditions,  and  in  North  American  scientific  journals,  by 
Storer,  Baird,  Girard,  W.  O.  Ayrcs,  Cope,  Jordan,  Brown  Goode, 
&c. ,  but  a  good  general,  and  especially  critical,  account  of  the  fishes 
of  the  United  States  is  still  a  desideratum. 

I.  Japan. — 1.  Fauiia  Japonica,  "  Poissons,"  par  H.  Scblegel, 
Leydcn,  1850. 

>J.  East  Indies  ;  Tropical  parts  of  the  Indian  and  Faeific  Oceans. 
— 1.  E.  Kiippell,  Atlas  zu  der  Reise  im  Nbrdlichcn  Afrika,  Fronkf., 
1828.  2.  E.  Ruppcll,  New  WirMthiere'."  Fisehc,"  Frankf.,  1837. 
3.  R.  L.  Playfair  and  A.  Giinther,  The  Fishes  of  Zanzibar,  Loul., 
1876.  4.  C.  B.  lUunzinger,  Synopsis  der  Fische  des  Rothtn  ilcers, 
Vienna,  1870-71.  5.  F.  Day,  The  Fishes  of  India,  Lond.,  1865,  4to, 
contains  an  account  of  the  freshwater  and  marine  species.  6.  A. 
Giinther,  Die  Fische  der  Sudsee,  Hamburg,  4to,  from  1873  (in 
progress).  7.  Unsurpassed  in  activity,  as  regards  the  e.xploration 
of  the  fish  fauna  of  the  East  Indian  archipelago,  is  P.  Blceker 
(^819-78),  a  surgeon  in  the  service  of  the  Dutch  East  Indian 
Qovernraent,  who,  from  the  year  1810,  for  nearly  thirty  years, 
■massed  immense  cpllections  of  the  fishes  of  the  various  islands, 
and  described  them  in  extremely  numerous  papers,  published  chiefly 
io  the  joumala  of  the  Batavian  Society.  Soon  after  his  return  to 
Eorope  (1860)  Bleokor  commenced  to  collect  the  final  results  of  his 
labours  in  a  grand  work,  illustrated  by  coloured  plates.  Atlas  Ich- 
thyotogiquc des  Ijides  Orientates  Nierlandaiscs,  Amstcrd.,  fol.,  1862; 
the  publication  of  which  was  interrupted  by  the  author's  death  in 
1878. 

K.  Afi-ica.  —1.  A.  Giinther,  "  The  Fishes  of  the  Nile,"  in  Petho- 
rlck's  Travels  in  Central  Africa,  Lond.,  1869.  2.  W.  Peters, 
Naturwissenschnflliche  Reise  nach  ifossambigxie,  iv.,  "Flussfische," 
BerL,  1868,  4to. 

U  West  Indies  and  South  America. — 1.  L.  Agassiz,  Selecia 
fmera  ei  species  Piscium,  quw  in  ilinere  per  Brasiliam  collcgit  J. 
B.  de  Spix,  Munich,  1829,  fol.  2.  F.  de  Castelnau,  Animauxnou- 
veaxLX ou  rares,  recueiUis pendaTitV expedilicn  dans  les  fariiesecntrales 
de  VAmirique  du  Sud,  "  Poissons,"  Paris,  1855.  3.  L.  Vaillant  and 
F.  Bocourt,  Mission  scierUifique  au  ilexique  et  dans  VAmtrique  een- 
Irale,  "Poissons,"  Paris,  1874.  4.  F.  Poey,  the  celebrated  naturalist 
of  Havana,  devoted  many  yeara  of  study  to  the  fishes  of  Cuba. 
His  papers  and  memoirs  are  published  partly  in  two  periodicals, 
issued  by  himself,  under  the  title  of  Memorias  sobre  la  Ilistoi-ia 
natural  de  la  Isla  de  Cuba  (from  1851 ),  and  Repertorio  Fisico-natural 
de  la  Isla  de  Cuba  (from  1865),  partly  in  North  American  scientific 

t'onmals.  And,  finally,  F.  Steindachner  and  A.  Giinther  have  pub- 
ished  many  contributions,  accompanied  by  excellent  figures,  to 
our  knowledge  of  the  fishes  of  Central  and  South  America. 

M.  New  Zealarul. — 1.  F.  W.  Hutton  and  J.  Hector,  Fishes  of 
New  Zealand,  Wellington,  1872. 

N.  Arctic  Regions. — 1.  C.  Liitkcn,  "  A  Revised  Catalogue  of  the 
Fishes  of  Greenland,"  in  Manual  of  the  Natural  History,  Geology, 
and  Physio  of  Oreenland,  Lond.,  1875,  8vo.  2.  The  fishes  of 
Bpitzbeigen  were  examined  by  A.  J.  Malmgren  (1865). 

III.  AuATomcAi  WoBKS. 
The  number  of  authors  who  have  investigated  the  anatomy  of  fishes 
ii  almOet  as  great  as  that  of  fannista  ;  and  we  should  go  beyond  the 
limits  of  the  present  article  if  we  mentioned  more  than  the  most 
prominent  and  successful.  M.  H.  Rathke,  J.  Miiller,  J.  Hyrtl,  and 
H.  Stannius  left  scarcely  any  organ  unexamined,  and  their  researches 
had  a  direct  bearing  either  on  the  relation  of  the  class  of  fishes  to 
the  other  vertebrates,  or  on  the  systematic  arrangement  of  the 
ishes  themselves.  E.  E.  von  Baer,  F.  de  Filippi,  C.  Vogt,  W. 
His,  W.  K.  Parker,  and  F.  M.  Balfour  in^e-stijated  their  embry- 
ology; A.  Kolliker  and  G.  Pouchei  meir  hiatolog).  TK»  osteology 
was  apeciairy  treated  by  G.  Bakker,  F.  C.  Rosenthal,  L.  Agassiz, 
ud  C.  Qegenbaiir ;  the  norvooa  system  by  Qottache,  PhilipeaD^ 


Stannius,  L.  do  Sanctis,  L.  Sticda,  Bnudelot,  and  Mielucho-Maclay ; 
the  organ  of  hearing  by  E.  H.  \\'ebcr,  C.  Hasae,  and  G.  Retziua. 
The  electric  fishes  were  examined  by  E.  Geoffroy,  C  tlattcuci,  P. 
Pacini,  T.  Bilharz,  and  M.ox  SchuJtzo.  The  development  ond 
metamorphosis  of  the  lamperns  was  mado  the  subiect  of  research 
by  H.  JIuller,  M.  Scliultze,  and  P.  Owsjannikow  ;  Miiller's  exami- 
nation of  Branchiostoma  was  continued  by  J.  Marcusen,  A.  Kova- 
levsky,  L.  Stieda,  W.  MUllcr,  C,  Hasse,  T.  H.  Huxley,  and  F.  U. 
BaUour.  The  most  comprehensive  accounts  of  the  anatomy  ol 
fishes  are  contained  in  the  subjoined  works,  which  have  been  chiefly 
followed  in  the  following  anatomical  description  : — 

1.  H.  Stannius,  Zoolomie  der  Fisclie,  2d  edit.,  BerL,  1854.  2.  R. 
Owen,  Anatomy  of  Vertebrates,  vol.  i.,  Lond.,  1866.  3.  R.  Owen, 
Lectures  on  tltc  Comparative  Anatomy  and  Physiology  of  tlte  Vert^ 
brate  Animals,  parti.,  "Fishes,"  Lond.,  1846.  4.  T.  H.  Huxley, 
JIanual  of  tlie  Anatomy  of  Fcrtcbratcd  Animals,  Lond.,  1871. 

It  has  been  mentioned  above  that  the  great  work  of 
Cuvier  and  Valenciennes  had  been  left  incomplete. 
Several  authors,  therefore,  have  supplied  detailed  accoonta 
of  the  orders  omitted  in  that  work.  Miiller  and  Henle 
published  an  account  of  the  Plagiostomes,  and  Kaup  of 
the  MurceiiidiiC  and  Loplwlranchii ;  while  A.  Dumt5ril  com- 
menced an  Ilistoire  naiurelle  des  I'oissons  ou  Ichthyologie 
generate,  of  which,  however,  only  two  volumes  appeared, 
containing  a  complete  account  of  the  Plagiostonies  (Pari.', 
18C5)  and  of  the  Ganoids  and  Lophobranchs  (Paris,  1870). 

The  activity  which  had  prevailed  in  ichthyology  since  the 
publication  of  tho  Ilistoire  naturelle  by  Cuvier  and  Valen- 
ciennes had  been  so  great,  and  the  results  of  tho  numerous 
investigations  were  scattered  over  such  a  multitude  of 
publications,  that  it  ultimately  became  imperative  to  collect 
all  those  materials  in  one  comprehensive  work.  This  was 
done  in  the  Catalogue  of  Fishes,  published  by  the  trustees 
of  the  British  Museum,  in  eight  volumes  (Lond.,  1859-70). 
Besides  tho  species  previously  described,  many  new  forma 
were  added,  the  total  number  of  species  referred  to  in 
those  volumes  amounting  to  8525.  As  regards  the  sys- 
tematic arrangement,  Miiller's  system  was  adopted  in  the 
main,  but  tho  definition  of  tho  families  was  much  modified. 
This,  however,  need  not  be  further  entered  on  now,  as  it 
will  become  sufiSciently  apparent  in  the  systematic  portion 
of  this  article. 

For  fuller  details  than  can  be  given  here  regarding  tho 
Btructure,  classifioation,  and  life-history  of  fishes,  tho  reader 
is  referred  to  the  Introduction  to  the  Slitdy  of  Fishes,  by 
A.  Qunther,  Edin.,  1880. 

E.KTERNAL  PaETS. 

In  the  body  of  a  fish  tour  parts  are  distinguished,— the 
head,  trunk,  tail,  and  fins;  the  boundary  between  tho 
first  and  second  is  generally  indicated  by  tho  gill-open- 
ing, and  that  between  the  second  and  third  by  tho  vent 
The  form  of  the  body  and  the  rektivo  proportions  of  these 
principal  parts  are  subject  to  greater  variation  than  is  to  be 
found  in  any  other  class  of  vertebrates.  In  fishes  which 
are  endowed  with  tho  power  of  steady  and  more  or  les* 
rapid  locomotion,  a  deviation  from  that  form  of  body 
which  we  observe  in  a.  perch,  carp,  or  mackerel  is  never 
excessive.  The  body  is  a  simple,  equaUy-iormed  wedge, 
compressed  or  slightly  rounded,  well  fitted  for  cleaving  the 
water.  In  fishes  which  are  in  the  habit  of  moving  on  the 
bottom,  the  whole  body,  or  at  least  the  Lead,  is  vertically 
depressed  and  flattened ;  and  the  latter  may  bo  so  enor- 
mously enlarged  that  the  trunk  and  tail  appear  merely  as 
an  appendage.  In  one  family  of  fishes,  the  Pleuronectxda 
or  flat-fishes,  the  body  is  compressed  into  a  thin  disk ;  they 
swim  and  move  on  one  side  only,  which  remains  constantly 
directed  towards  the  bottom,  a  pecubarity  by  which  the 
symmetry  of  all  parts  of  tho  body  has  been  affected.  In 
fishes  moving  comparatively  slowly  through  the  water,  and 
able  to  remain  (as  it  were)  suspended  in  it,  a  kteral 
compression  of  the  body,  in  conjunction  with  a  lengthen- 
ing  of  tho  vertical  ond  a  shortening  of  the  longitudinal 
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axis,  is  found.  This  deviotion  from  the  typical  form  may 
proceed  eo  far  that  the  vertical  axis  greatly  exceeds  the 
longitudinal  in  length ;  generally  all  the  parts  of  the  body 
participate  in  this  form,  but  in  one  kind  of  fish  (the  Ortha- 
fforiscus  or  sun-fish)  it  is  chiefly  the  tail  that  has  been 
shortened,  that  being  reduced  so  much  as  to  present  the  ap- 
pearance of  being  cut  off.  An  excessive  lengthening  of  the 
longitudinal  axis,  with  a  shortening  of  the  vertical,  occurs 
in  eels  and  eel-lLke  fishes,  and  in  the  so-called  band-fishes. 
They  are  bottom-fish,  capable  of  insinuating  themselves  into 
narrow  crevices  and  holes.  The  form  of  the  body  in  these 
long  fishes  is  either  cylindrical  (snake-like),  as  in  the  eels  and 
many  codfishes,  or  strongly  compressed,  as  in  the  band-fishes 
{Trichiurus,  Regalecus,  ifec).  It  is  chiefly  the  tail  that 
is  lengthened,  but  frequently  the  head  and  trunk  partici- 
pate more  or  less  in  this  form.  Every  possible  variation 
occurs  between  these  and  other  principal  types  of  form. 
The  old  ichthyologists,  even  down  to  Linnaeus,  depended 
in  great  measure  on  them  for  classification  ;  but,  although 
the  same  form  of  body  often  obtains  in  the  same  groups  of 
fishes,  similarity  of  form  by  no  means  indicates  natural 
affinity ;  it  only  indicates  similarity  of  habits  and  mode  of 
life. 

The  External  Parts  of  the  Head. — The  eye  divides  the 
head  into  the  ante-orbital  and  post-orbital  portions.  In 
most  fishes,  especially  in  those  with  a  compressed  head,  it 
(9  situated  on  the  side  and  in  the  anterior  half  of  the  length 
of  the  head ;  in  many  others,  chiefly  those  with  a  do- 
pressed  head,  it  is  directed  upwards,  and  sometimes 
situated  quite  at  the  upper  aide ;  in  a  very  few,  the  eyes 
look  obliquely  downwards.  In  the  flat-fishes  both  eyes 
are  on  the  same  side  of  the  head,  either  the  right  or  the 
left,  always  on  that  which  is  directed  towards  the  light,  and 
coloured. 

Fishes  in  general,  as  compared  with'  other  Vertebrata, 
have  large  eyes.  Sometimes  these  organs  are  enormously 
enlarged,  indicating  either  that  the  fish  is  nocturnal  in  its 
habits,  or  lives  at  a  depth  to  which  only  a  part  of  the 
sun's  rays  penetrate.  On  the  other  hand,  small  eyes  occur 
in  fishes  inhabiting  muddy  places,  or  great  depths,  to  which 
scarcely  any  light  descends,  or  in  fishes  in  which  the  want 
of  an  organ  of  sight  is  compensated  by  the  development  of 
other  organs  of  sense.  In  a  few  fishes,  more  particularly 
those  inhabiting  caves  or  the  greatest  depths  of  the  ocean, 
the  eyes  have  become  quite  rudimentary  and  hidden  under 
the  skin. 

In  the  ante-orbital  portion  of  the  head,  or  the  snout,  are 
situated  the  mouth  and  nostrils. 

The  mouth  is  formed  by  the  intermaxillary  and  maxillary 
bones  or  the  intermaxillary  only  in  the  upper  jaw,  and 
by  the  mandibular  bone  in  the  lower.  These  bones  are 
either  bare  or  covered  by  integument,  to  which  frequently 
labial  folds  or  lips  are  added.  As  regards  form,  the  mouth 
offers  as  many  variations  as  the  body  itself,  according 
to  the  nature  of  the  food,  and  the  mode  of  feeding.  It 
may  be  narrow,  or  extremely  wide  and  cleft  nearly  to  the 
hind  margin  of  the  head ;  it  may  be  semi-elliptical,  semi- 
circular, or  straight  in  a  transverse  line ;  it  may  be  quite 
in  front  of  the  snout  (anterior),  on  its  upper  surface 
(superior),  on  its  lower  (inferior),  or  extending  along  each 
side  (lateral) ;  sometimes  it  is  subcircular,  organized  for 
sucking.  The  jaws  of  some  fishes  are  modified  into  a 
special  weapon  of  attack  (sword-fish,  saw -fish) ;  in  fact, 
throughout  the  whole  class  of  fishes  the  jaws  are  the  only 
organ  ever  specialized  for  this  purpose,  weapons  on  other 
parts  of  the  Isody  being  purely  defensive. 

Both  jaws  may  be  provided  with  skinny  appendages, 
barbels,  which,  if  developed  and  movable,  are  sensitive 
organs  of  touch. 

In  the  majority  of  fishes  the  nostrils  exhibit  a  double 


opening  on  each  side  of  the  upper  surface  of  the  snout 
the  openings  of  ■each  side  being  more  or  less  close  together. 
They  lead  into  a  shallow  groove,  and  only  in  one  family 
(the  Myxinoids)  perforate  the  palate.     In  this  family,  as 
well  as  in  the  lampreys,  the  nasal  aperture  is  single.     lu 


Fio.  3. — Confluent  naial  and  bnccal  cavltlet 
of  Chihscyltium  trispeculare',  tooth  of  tbo 
Dattiral  size. 


Flo.  1.— Head  of  llordada  mordax,  tbowlng  the  dhgle  noiitrtl  and  wren 
branchial  openlogs. 

many  eels  the  openings  are  lateral,  the  lower  perforating 
the  upper  lip.  In  the  sharks  and  rays  (figs.  2,  3,  4)  they 
are  at  the  lower  surface  ^— »^ 
of  the  snout,  and  more  ^^ 
or  less  confluent.  And,  v 
finally,  in  the  Dipnoi 
(fig.  35)  and  other  Ga- 
noids, one  at  least  is 
within  the  labial  bound- 
ary of  the  mouth. 

The  space  across  the 
forehead,  between  the 
orbits,  is  caUed  the  inter- 
orbital  space;  that  below 
the  orbits,  the  infraorbi- 
tal or  suborbital  region. 

In  the  postorbital  part 
of  the  head  there  are 
distinguished,  at  least  in  most  Teleosteous  fishes  and  many 
Ganoids,  the  praeoperculum.  a  sub-semicircuLir  bone,  gene- 
rally with  a  free  and 
often  serrated  or  vari- 
ously-armed margin ; 
the  operculum,  form- 
ing the  posterior  mar- 
gin of  the  gill-open- 
ing; and  the  suboper- 
culum  and  interoper- 
culum  along  its  in- 
ferior margin.  All 
these  bones,  collec- 
tively called  opercula, 
form  the  gill-cover, 
a  thin  bony  lamella 
covering  the  cavity 
containing  the  gUls. 

The  gill-opening  is 
a  foramen,  or  slit,  be- 
hind or  below  the  head,  by  which  the  water  that  has  been 
taken  up  through  the  mouth  for  the  purpose  of  breathing 
is  again  expelled.  This  slit  may  extend  from  the  upper 
end  of  the  operculum  all  round  the  side  of  the  head  to  the 
symphysis  of  the  lower  jaw;  or  it  maybe  shortened  and 
finally  reduced  to  a  small  opening  on  any  part  of  the  mar- 
gin of  the  gill-cover.  Sometimes  (Syvibranckus)  the  two 
openings,  thus  reduced,  coalesce,  and  form  what  externally 
appears  as  a  single  opening  only.  The  margin  of  the  gill- 
cover  is  provided  with  a  cutaneous  fringe,  in  order  more 
effectually  to  close  the  gill-opening;  and  this  fringe  is  sup- 
ported by  one  or  several  or  many  bony  rays,  the  branchio- 
stegals.  The  space  on  the  chest  between  the  two  rami  of  the_ 
lower  jawand  between  the  gill-openings  is  called  the  isthmus. 

The  sharks  and  rays  differ  from  the  Teleosteous  and 
Ganoid  fishes  in  having  five  branchial  slits  (six  or  seven 
in  Hexanchus  and  Heptanchua),  which  are  lateral  in  the 
sharks,  and  at  the-  lower  surface  of  the  head  in  the  ray* 


Fio.  8.— Nostrils  of  Rata  Umprieri,  with  i 
flaps  reverted. 
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(fig.  4).  In  Myxine  only  the  gill-opening,  is  at  a  great 
dietance  from  the  head  ;  in  that  family  {Cyclotiomt)  it  is 
either  single  or  there  are  six  or  more  on  each  side 
(fig.  1),  a.s  in  the  lampreys. 


er  aspect  of  head  of  Raia  lempriert. 

The  Trunk  and  Tail. — In  the  trunk  are  distinguished  the 
back,  sides,  and  abdomen.  It  gradually  passes  in  all  fishes 
into  the  tail,  the  termination  of  the  abdominal  cavity  and 
the  commencement  of  the  tail  being  generally  indicated  by 
the  position  of  the  vent.  The  exceptions  are  numerous  : 
not  only  may  certain  abdominal  organs,  such  as  the  sexual, 
extend  to  between  the  muscles  of  the  tail,  but  the  intestinal 
tract  itself  may  pass  far  backwards,  or  it  may  even  be 
reflected  forwards,  so  that  the  position  of  the  vent  may  be 
either  close  to  the  extremity  of  the  tail  or  to  the  foremost 
part  of  the  trunk. 

In  many  fishes  the  greater  part  of  the  tail  is  surrounded 
by  fins,  leaving  finless  only  a  small  portion  between  the 
dorsal,  caudal,  and  anal  fins  ;  this  finless  part  is  called  the 
free  portion  or  the  peduncle  of  the  tail 

The  Fins.  — The  fins  are  divided  into  vertical  or  unpaired, 
and  horizontal  or  paired  fins.  Any  of  them  may  be  pre- 
sent or  absent ;  and  their  position,  number,  and  form  are 
most  important  guides  in  determining  the  affinities  of 
fishes. 

The  vertical  fins  are  situated  in  the  median  dorsal  line, 
from  the  head  to  the  extremity  of  the  tail,  and  in  the 
ventral  line  of  the  tail  In  fishes  in 
which  they  are  least  developed  or  most 
embryonic,  the  vertical  fin  appears  as  a 
simple  fold  of  the  skin  surrounding 
the  extremity  of  the  tail.  In  its 
further  progress  of  development  in  the 
series  of  fishes,  it  gradually  extends 
further  forwards,  and  it  may  reach 
even  the  head  and  the  vent  In  this 
embryonic  condition  the  fin  is  generally 
supported  by  fine  rays,  which  are  the 
continuations  of,  or  articulated  to, 
other  stronger  rays  supported  by  the 
processes  or  apophyses  of  the  vertebral  fio.  s.—i,  simple  nr  >  J, 
column.  This  form  of  the  vertical  fin  tl'^J'r.jl^xy"'. 
is  very  common, — for  instance  in  the  brmnchcd  nj  (wfi). 
eels,  and.  many  Gadoid,  Blennioid,  and  Ganoid  fishes,  in 
which  the  rays  have  ceased,  besides,  to  be  simple  rods,  show- 
in-'  mors  Of  'esa  ounierous  joiatu  (simple  articuhted  rnys, 


fig.  5).  Branched  rays  are  dichotomously  split,  the  joints 
increasing  in  number  towards  the  extremity. 

The  continuity  of  the  vertical  fin,  however,  is  interrupted 
in  the  majority  of  fishes,  and  three  fins  are  then  distin- 
guished  :  one  in  the  dorsal  line — the  dorsal  fin  ;  one  in 
the  ventral  line  behind  the  anus — the  anal  f  n  ;  and  one 
confined  to  the  extremity  of  the  tail — the  caudal  fin. 

The  caudal  fin  is  rarely  symmetrical  so  that  the  upper 
half  is  equal  to  the  lower;  the.  greatest  degree  of  asym- 
metry obtains  in  fishes  with  a  heterocercal  termination  of 
the  vertebral  column.  In  fishes  in  which  it  is  nearly  sym 
metrical  it  is  frequently  prolonged  into  an  upper  and  lower 


Fio.  6. — Heterocercal  tail  ot  Acipenter,    a,  fulcra:  b,  osseous  bucklera. 

lobe,  its  hind  margin  being  concave  or  more  or  less  deeply 
excised ;  in  others  the  hind  margin  is  rounded,  and,  when 
the  middle  rays  greatly  exceed  in  length  the  outer  ones, 
the  fin  assumes  a  pointed  form. 

Many  and  systematically  important  differences  are  ob- 
served in  the  dorsal  fin,  which  is  either  spiny-ra)-ed  (spinous) 
{Acanthopterygian),  or  soft-rayed  {Malacoplerygian).  In 
the  former,  a  smaller  or  greater  number  of  the  rays  are 
simple  and  without  transverse  joints;  they  may  be 
flexible,  or  so  much  osseous  matter  is  deposited  in  them 
that  they  appear  hard  and  truly  spinous   (fig.  7) ;  these 


Fio  l.—Lahrax  luput  (Bass),  an  Acanthoptery^an  vltb  anterior  tiUnoaa  a/id 

poste.-lor  soft  dorsal  fin. 

spines  form  always  the  anterior  portion  of  the  fin,  which 
is  either  detached  from  or  continuous  with  the  remaining 
jointed  rays.  .The  spines  can  be  erected  or  depressed  at 
the  will  of  the  fish  ;  if  in  the  depressed  position  the  spines 
cover  one  another  completely,  their  points  lying  in  the 
same  line,  the  fish  is  called  homacanth  ;  but  if  the  spines 
are  asymmetrical,  alternately  bro.ider  on  one  side  than  oa 


Fio.  i.—Saurut  vniotquamit.  a  UalacoplCTTirlan  wlin  anterior  taTt  deraal 
•  ad  additional  adipose  tin. 

the  Other,  the  fish  is  called  heteracanth.  The  spinous 
division,  as  well  as  the  one  consisting  of  jointed  rays,  may 
again  be  subdivided.      In  the  Malacopterygian  type  nil  tho 
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rtiys  remain  jointed  ;  indeed,  sometimes  the  foremost  ray, 
with  its  preceding  short  supports,  is  likewise  ossified,  and 
is  a  hard  spine,  but  the  articulations  can  nearly  always  be 
distinctly  traced.  Sometimes  the  dorsal  fin  of  Malaco- 
pterygian  fishes  is  very  long,  extending  from  the  head  to 
the  end  of  the  tail ;  sometimes  it  is  reduced,  to  a  few  rays 
only;  and  in  a  few  cases  it  is  entirely  absent  In  addition 
to  the  rayed  dorsal  fin,  many  Malacopterygian  fijhes  (as 
the  Salmonoids,  many  Siluroids,  Scopeloids,  &c.)  have 
another  of  greater  or  lesser  extent,  without  any  rays;  and 
as  fat  is  always  deposited  within  this  fold,  it  is  called  a 
fatty  fin  {pinna  adiposa)  (fig'f.  8  and  9). 


Fio.  9. — Salmo  satar  (Sulmoii).  with  abdominal  vcnU-ul  fins. 

The  anal  fin  is  built  on  the  same  plan  as  the  dorsal ;  it 
maybe  single,  or  there  may  be  more  than  one;  it  may  also 
belong  or  short,  or  entirely  absent;  in  Acanthopterygians 
its  foremost  ravs  are  frequently  simple  and  spinous. 


Fio.  10.— AfuUut  barbatus  (Red  Mallet),  with  thoracic  imtrol  flns. 

The  horizontal  or  paired  fins  consist  of  two  pairs,  the 
pectorals  and  ventrals. 

The  pectoral  fins  (with  their  osseous  supports)  are  the 
homologues  of  the  anterior  limbs  of  the  higher  Vertebrata. 
They  are  always  inserted  immediately  behind  the  gill 
opening, — either  symmetrical,   with   a  rounded  posterior 


Fio.  II.— Buibol  (io(a  vu'garis)',  with  jngnlar  vcptral  6n». 

margin,  or  asymmetrical,  with  the  upper  rays  longest  and 
strongest;  in  Malacopterygians  with  a  dorsal  spine  the 
upper  pectoral  ray  is  frequently  developed  into  a  similar 
defensive  weapon. 

The  ventral  fins  are  the  homologues  of  the  hind-limbs, 
and  are  inserted  on  the  abdominal  surface,  either  behind  the 
pectorals  (Pisces  or  Pinnce  ahdominaUs)  (fig.  9),  or  below 
them  {Pisces  or  Pinna;  (horacicce)  (fig.  10),  or  in  advance 
of  them  {Pisces  or  Pinnce  jugulares)  (fig.  11).  They  are 
generally  narrow,  and  composed  of  a  small  number  of  rays, 
the  outer  of  which  is  frequently  osseous. 

For  the  definition  of  the  smaller  systematic  groups,  and 
the  determination  of  species,  the  numbers  of  the  spines  and 
rayg  are  generally  of  the  greatest  importance.     This  holds 


good  especially  for  the  ventral  rays,  by  the  number  of 
which  the  Acautliopterygian  affinities  of  a  fish  can  nearly 
always  be  determined.  The  numbers  of  the  dorsal  and 
anal  rays  generally  correspond  to  the  number  of  vertebrae  in 
a  certain  portion  of  the  spinous  column,  and  are  therefore 
constant  specific,  generic,  or  even  family  characters  ;  but 
when  their  number  is  very  great,  a  proportionally  wide 
margin  must  be  allowed  for  variation,  and  the  taxonomic 
value  of  this  character  becomes  uncertain.  The  numbers 
of  the  pectoral  and  caudal  rays  are  rarely  of  any  account. 

The  fins  are  organs  of  motion,  but  it  is  chiefly  the  tail 
and  the  caudal  fin  by  which  the  fish  impels  itself  forward. 
To  execute  energetic  locomotion,  the  tail  and  caudal  fin  ore 
strongly  bent  with  rapidity,  alternately  towards  the  right 
and  left;  whilst  a  gentle  motion  forwards  is  effected  by  a 
simple  undulating  action  of  the  caudal  fin,  the  lobes  of 
which  act  like  the  blades  of  a  screw.  Retrograde  motions 
can  be  made  by  fishes  in  an  imperfect  manner  only,  by  for- 
ward strokes  of  the  pectoral  fins.  When  the  fish  wants  to 
turn  towards  the  left,  he  gives  a  stroke  of  the  tail  towards 
the  right,  the  right  pectoral  acting  simultaneously,  whilst 
the  left  remains  pressed  close  to  the  body.  Thus  the 
pectoral  fins  assist  in  the  progressive  motions  of  the  fish, 
but  rather  by  directing  its  course  than  by  acting  as  power- 
ful propellers.  The  chief  function  of  the  paired  fins  is  to 
maintain  the  balanoe  of  the  fish  in  the  water,  which  is 
always  most  unsteady  where  there  is  no  weight  to  sink  it: 
when  the  pectoral  of  one  side,  or  the  pectoral  and  ventral 
of  the  same  side,  are  removed,  the  fish  loses  its  balance  and 
falls  on  the  side  opposite;  when  both  pectorals  are  removed, 
the  fish's  head  sinks ;  on  removal  of  the  dorsal  and  anal 
fins  the  motion  of  the  fish  assumes  a  zigzag  course ;  de- 
prived of  all  fins,  it  floats  Like  a  dead  fish,  with  the  belly 
upwards,  the  back  being  the  heavier  part  of  the  body. 

In  numerous  groups  of  fishes  which  live  in  mud,  or  are 
able  to  pass  a  longer  or  shorter  time  in  soil  periodically 
dried  and  hardened  during  the  hot  season,  forms  occur  en- 
tirely devoid  of,  or  with  only  rudimentary,  ventral  fins 
{Cyprinodon,  Ophiocephalidae,  Galaxiidce,  Siluridce).  The 
chief  function  of  these  fins  being  to  balance  the  body  of  the 
fish  whilst  swimming,  it  is  evident  that  in  fishes  mo'"ng 
during  a  great  part  of  their  life  over  swampy  ground,  or 
through  more  or  less  consistent  mud,  this  function  of  the 
ventral  fins  ceases,  and  nature  can  readily  dispense  with 
these  organs  altogether. 

In  certain  fishes  the  shape  and  function  of  the  fins  are 
considerably  modified:  thus,  in  the  rays, locomotion  is  almost 
entirely  effected  and  regulated  by  the  broad  and  expanded 
pectoral  fins  acting  with  an  undulatory  motion  of  their  mar- 
gins, similar  to  the  undulations  of  the  long  vertical  fins  of  the 
flatfishes;  in  many  blennies  the  ventral  fins  are  adapted  for 
walking  on  the  sea-bottom  ;  in  some  Gobioids  {Petiophihal- 


Flo.  12. — Periophthatmm  ioelreuteri, 

mu>),  Trigloids,  Scorpajnioids,  and  Pediculati  the  pectoral 
fins  are  perfpot  organs  of  walking;  in  the  gobies,  Cyclopteri, 
and  Discoboli  the  ventral  fins  are  transformed  into  an  ad- 
hesive disk  (see  fig.  13) ;  and  finally  in  the  flying-fish  the 
pectorals  act  as  a  parachute.  In  the  eels  and  other  snake- 
like fishes,  the  swimming  as  well  as  the  gliding  motions  are 
effected  by  several  curvatures  of  the  body  alternately  to- 
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wards  the  right  and  left,  resembling  the  locomotion  of  snakes. 

Ib  the  Syngnaihi  (pipe-fishes)  and  Uip- 

pocampi  (sea-horses),  whose  body  admits 

of  but  a  slight  degree  of  lateral  curvature, 

nod  whose  caudal  fin  is  generally  small  if 

present  at  all,  locomotion  is  very  limited, 

and  almost   wholly   dependent   on   the 

action  of  the  dorsal  fin,  which  consists  of 

a  rapid  undulating  movement 

The  Skin  and  Scales.-^The  skin  of 
fishes  is  either  covered  with  scales,  or  naked,  or  provided 
with  more  or  less  numerous  scutes  of  various  forms  aud  sizcx. 
Some  parts,  Jike  the  head  and  fins,  are  more  frequently 
naked  than  scaly.  All  fishes  provided  with  electric  organ?, 
the  majority  of  eels,  and  the  lampreys  are  naked.  Scales  of 
fishes  are  very  difTerent  from  those  of  reptiles, — the  latter 
being  merely  folds  of   the  cutis,    whilst  the   former  are 

distinct  horny  elements,  developed  in  grooves  or  pockets 

of  the  skin,  like  hairs,  nails,  or  feathers.  , 

Very  email  or  rudimentary  scales  are  extremely  thin, 

homogeneous  in  structure,  and  more  or  less  imbedded  in  the 

ekin,  and  do  not  cover  each  other.     When  more  developed, 

they  ore  imbricated   (ar- 
ranged in  the  manner  of 

tiles),  with  the  posterior 

part  extruded    and    free, 

the  surface  of  ihe  anterior 

portion     beinj      usually 

covered  by  the  skin  to  a 

greater  or  less  extent.    On 

their  surface  (fig.  1  i)  may 

be  observed   a  very  fine 

striation  concentric  with 

and  parallel  to  the  margin, 

and    coarser   striae    radi- 
ating from  a  central  point 

towards  the  hind  margin, 


ropicndtnt  ^i 


Scales  without  a  covering  of  enamel,  with  an  entire  (not 
denticulated)  posterior  margin,  and  with  a  concentric  stria- 
tion, are  called  cycloid  scales.     Ctenoid  scales  (figs.  15, 16) 


:-K 


Finally,  in  sharks,  the  BaliilkUx,  and  others,  true  scales 
are  absent,  and  are  replaced  by  the  ossified  papilla)  of  the 
cutis  (fi".  18),  which  give  the  surface  the  appearance  of  fino- 


f  10.  15.— ctenoid  scale  of  OoWiu  Fio.  IG.— Ctenoid  BMle  of  UfMnxit 

ammatunu  (m«go.).  (mngn.). 

ore  generally  thicker,  and  provided  with  spinous  teeth  on 
the  posterior  edges  of  the  layers  of  which  the  scale  con- 
sists. In  some  species,  only  the  layer  nearest  to  the  margin 
is  provided  with  denticulations  (fig.  15).  Scales  the  free 
surface  of  which  is  spiny,  and  which  have  no  denticulation 
on  the  margin,  have  been  termed  sparoid  scales ;  but  their 
distinction  from  ctenoid  scales  is  by  no  means  sharp,  and 
there  are  even  intermediate  forms  between  tbe  cycloid  and 
ctenoid  types.  Both  kinds  of  scales  may  occur,  not  only 
in  species  of  the  same  genus  of  fishes,  but  in  the  same  fish. 
Ganoid  scales  are  hard  and  bony,  covered  with  a  layer  of 
enamel ;  they  are  generally  rhombic  or  quadrangular,  rarely 
sounded  and  imbricate,  and  are  arranged  in  oblique  rows, 
those  of  one  row  being  linked  together  by  an  articulary 
process.  This  type  of  scales,  common  in  fossil  Ganoid 
tishes,  occurs  among  recent  fishes  in  Lepidosteus  and 
PolypUrui  only. 


Fio.  17.— Ganoid  settles  of  Daptdius. 

grained  shagreen.    These  generally  small  bodies,  as  well  as 
the  large  osseous  scutes  (figs.  G  and  20)  of  the  rays,  stur< 


Fig.  18.— Dcrmsl  papDIte  of  ifonafanthus  troatulm. 

geons,  (tc. ,  have  been  comprised  under  the  common  name  pla- 
coid  scales,  a  term  which  is  being  deservedly  abandoned. 


Fio.  19.- Dermal  papUloe  of  Ifonaeanthui  MppocrtpU  (m«sn.). 

Along  the  side  of  the  body  of  osseous  fishes  runs  a  scries 
of  perforated  scales,  which  is  called  the  lateral  line  (fig. 
23).  The  perforating  duct  is  simple  at 
its  base,  and  may  be  simple  also  at  its 
outer  opening  (fig.  21),  or  (a  frequent 
case)  the  portion  on  the  free  surface  of  the 
scale  is  ramified  (fig.  22).  The  lateral  line 
runs  from  the  head  to  the  tail,  sometimet 
reaching  the  caudal  fin,  sometimes  stopping 
short  of  it,  sometimes  advancing  over  its 
rays.  Some  species  have  several  lateral 
lines,  an  upper  one  following  the  dorsal, 
o  lower  the  abdominal  outline,  while  a 
third  runs  along  the  middle  as  usual.  The 
scales  of  the  lateral  line  are  sometimes 
larger  than  the  others,  sometimes  smaller;  sometimes  they 
are  modified  into  scutes;  sometimes  there  are  no  other  scales 
besides  these,  the   rest  of  the  body  being  naked.     The 

foramina  of  the  lateral  ._^_.^,^ ^ 

line  are  the  outlets  of  a 

muciferous  duct   which     ^ 

is  continued  on  to  tho  l 

head,  running  along  the  [•- 

infraorbital  bones,   and  ^ 

sending    off   a    branch 

into   the    prsopercular 

margin   and   mandible,  ne.  n.—CrtWi  loUe  from  the  uiermi 

The  muciferous  system  ^'^^ """'"  ^™'«^>-  ^       ^ 

is  abundantly  provided  with    nerves,  and    has   therefore 

been  considered  to  be  the  seat  of  a  sense  peculiar  to  fishw. 


Fio.20.-DenTiflI  spines 
ot  A  malo  Thorn* 
baclr,  fiaia  clavata. 
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but  there  cannot  be  any  doubt  that  its  function  is  the 
excretion  of  mucus,  although  probably  mucus  is  excreted 
also  from  the  entire  surface  of  the  fish. 

The  scales,  their  structure,  number,  and  arrangement, 
ponstituto  an  important  character  for  the  determination  of 


Fio.  22.— Cycloid  scale  from  the  lateral  line  of  Labrichthyi  laticlavius  (roapn.). 

fishes.  In  most  scaly  fishes  they  are  arranged  in  oblique 
transverse  series ;  and,  as  the  number  of  scales  in  the  lateral 
line  generally  corresponds  to  the  number  of  transverse 
series,  it  is  usual  to  count  the  scales  in  that  line.  To 
ascertaia  the  number  of  longitudinal  series  of  scales,  the 


Fio.  23. — An-angeraent  of  scales  in  the  Uoach  (Leuctieus  ruWui),    Z/=:Latcral 
line;  (  r=  transverse  Dae ;  a,  tranverse  lino  from  lateral  line  to  yentral  fin, 

scales  are  counted  in  one  of  the  transverse  series,  generally 
in  that  running  from  the  commencement  of  the  dorsal  fin, 


or  the  middle  of  the  back,  to  the  lateral  line,  and  from 
the  lateral  line  down  to  the  vent  or  ventral  fin,  or  the 
middle  of  the  abdomen. 

Osteology. 

In  order  readily  to  coinprehend  the  following  account 
of  the  modifications  of  the  skeleton  in  the  various  sub- 
classes and  groups  of  fishes,  the  student  should  acquaint 
himself  with  the  terms  used  for  the  numerous  bones  of  the 
fish  skeleton,  as  well  as  with  their  relative  po.sition.  For 
this  purpose  we  commence  this  section  with  an  account  of 
the  skeleton  of  the  Teleoslei,  which  is  composed  of  the 
greatest  number  of  specialized  bones, 'and  is  most  readily 
accessible.  The  skeleton  of  any  of  the  more  common  kinds 
of  osseous  fish  may  serve  for  this  purpose  ;  that  of  the  perch 
was  -chosen  by  Cuvier,  and  is  employed  here  (fig.  24),  03  it 
was  in  the  last  edition  of  the  present  work. 

In  the  Teleosteous  fishes  the  spinous  column  consists  of 
completely  ossified  amphicoolous  vertebra; ;  its  termination 
is  homocercal — that  is,  the  caudal  fin  appears  to  be  more 
or  less  symmetrical,  the  last  vertebra  occupying  a  central 
position  in  the  base  of  the  fin,  and  being  united  to  a 
Hat  fan-like  bone,  the  hypural  (70  in  fig.  24),  on  the  hind 
margin  of  which  the  fin-rays  are  fixed.  The  hypural  is  but 
a  union  of  modified  haemapophyses  which  are  directed 
backwards,  and  the  actual  termination  of  the  notochord  is 
bent  upwards,  and  lies  along  the  upper  edge  of  the 
hypural,  hidden  below  the  last  rudimentary  neural 
elements.  In  some  Teleostearis,  as  the  Salmonidce,  the 
last  vertebrae  are  conspicuously  bent  upwards  :  in  fact, 
strictly  speaking,  this  homocercal  condition  is  but  one  of 
the  various  degrees  of  heterocercy,  different  from  that  of 
many  Ganoids  in  this  respect  only,  that  the  caudal  fin  itself 
has  assumed  a  higher  degree  of  symmetry. 

The  neural  and  hsemal  arches  generally  coalesce  wilh 
the  centrum,  but  there  are  many  exceptions,  inasmuch  as 
some  portion  of  the  arches  of  a  species,  or  all  of  them, 
may  show  the  original  division. 


Fio.  24.— Skeleton  of  Iho  Pcrcli. 


The  vertebrje  are  generally  united  with  one  another  by 
zygapophyses,  and  frequently  similar  additional  articu- 
lations exist  at  the  lower  parts  of  the  centra.  Parapo- 
lihyses  and  ribs  are  very  general,  but  the  latter  are  inserted 
on  the  centra  and  the  base  jof  the  processes,  and  never  on 
their  extremities. 

The  spinal  column  consists  of  abdominal  and  caudal 
vertebrae,  the  coalescence  of  the  parapophyses  into  a'  com- 
plete ha?mal  ring  and  the  suspension  of  the  anal  fin 
generally  forming  a  sufficiently  well-marked  boundary  be- 
tween the  abdominal  and  caudal  regions  (fig.  24).  In  the 
perch  there  are  twenty-one  abdominal  and  as  many  caudal 


vertebras.  The  centrum  of  the  first  vertebra  or  atlas  is  very 
short,  with  the  apophyses  scarcely  indicated;  neither  the  first 
nor  the  second  vertebra  has  ribs.  All  the  other  abdominal 
vertebrae,  with  the  exception  of  the  last  or  the  two  last,  are 
provided  with  ribs,  many  of  which  are  bifid  (72).  A  series 
of  flat  spines  (74),  called  interneurals,  to  which  the  spines 
and  rays  of  the  dorsal  fins  are  articulated,  are  supported  by 
the  neural  spines,  the  strength  of  the  neurals  and  inter- 
neurals corresponding  to  that  of  the  dermal  spines  (75). 
The  caudal  vertebrae  differ  from  the  abdominal  in  having 
the  haemapophyseal  elements  converted  into  spines  similat 
to  the  neurals.  the  anterior  being  likewise  destined  to  BUp- 
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port  a  series  of  interheemak  (79),  to  which  the  anal  rays 
arc  articulated. 

There  is  a  great  amount  of  variation  as  regards  the 
degree  in  which  the  primordial  cartilaginous  cranium  per- 
sists :  it  is  always  more  or  less  replaced  by  bone ;  fre- 
quently it  disappears  entirely,  but  in  some  fishes  like  the 
Saimonidoe  or  Esocidce,  the  cartilage  persists  to  the  same  or 
even  to  a  greater  extent  than  we  shall  find  in  the  Ganoidei 
holottei.  Besides  the  bones  preformed  in  cartilage  there  are 
a  greit  number  of  membrane-bones,  that  is,  bones  originating 
in  membranous  or  tegumentary  tissue  The  different  kinds 
of  these  mombrane-bones  occui;  with  greater  or  less  con- 
stancy throughout  the  subclass  Teleoatei ;  they  often 
coalesce  with  and  are  no  longer  separable  from  the  neigh- 
bouring or  underlying  cartilage-bones. 

1.  Cartilage-Bones  of  the  Primordial  Skull. — The  basi- 
occipital  (5  in  figs.  25-27)  has  retained  the  form  of  a 
vertebral   centrum  ;    it  is  generally  concave   behind,  the 
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concavity  containing  remains  of  the  notochord.  The  es- 
occipitals  (10)  are  situated  on  the  side  of  the  basioccipital, 
and  contribute  the  greater  portion  of  the  periphery  of  the 
foramen  magnum.  The  supraoccipital  (8)  is  intercalated 
between  the  exoccipitals,  and  forms  a  most  prominent  part 
by  its  median  crest,  which  sometimes  extends  far  forward 
on  the  upper  side  of  the  skull,  and  offers  attachment  to  the 
dorsal  portion  of  the  large  lateral  muscle  of  the  trunk.  A 
transverse  supraoccipital  ridge,  coming  from  each  side  of  the 
base  of  this  crest,  runs  outward  to  the  external  angles  of 
the  bone.  When  the  interior  portion  of  this  bone  remains 
cartilaginous,  some  part  of  the  semicircular  canals  may  be 
lodged  in  iL 

The  region  of  the  skull  "which  succeeds  these  bones  en- 
closes at  least  the  greater  portion  of  the  labyrinth,  and  its 
component  parts  have  been  named  with  reference  to  it  by 
some  anatomists.*  The  alisphenoids  (11)  (proolicum)  form 
sutures  posteriorly  with  the  basi-  and  ex-occipitals,  and 
meet  each  other  in  the  median  line  at  the  bottom  of  the 
cerebral  cavity  ;  they  contribute  to  the  formation  of  a 
hollow  in  which  the  hypophysis  cerebri  and  the  saccus 
vasculosus  are  received  ;  in  conjunction  with  the  exoccipital 
they  form  another  hollow  for  the  receptionof  the  vestibulum; 
generally  they  are  perforated  by  the  trigeminal  and  facial 
nerves.  The  paroccipitals  (9)  [epioticum)  lodge  a  portion 
nf  the  posterior  vertical  semicircular  canal,  and  form  a  pro- 
jection of  the  skull  on  each  aidfi  of  the  occipital  crest,  to 
which  a  terminal  branch  of  the  scapular  arch  is  attached. 
The  mastoid  (12 -H  13)  (o/>ts<^<»<r«m)  occupies  the  postero- 
external projection  of  the  head  ;  it  encloses  a  part  of  the 
external  semicircular  canal,  is  generally  united  to  a 
membrane-bone,  the  superficial  squamosal,  which  emits  a 

"  As  first  proposed  by  Huxley. 


process  for  the  suspcnaion  of  the  scapular  arch,  and  is 
frequently,  as  in  the  perch,  divided  into  two  separata 
bones. ' 

The  anterior  portion  of  the  skull  varies  greatly  as  regards 
form,  which  is  chiefly  dependent  on  the  extent  of  the  cere- 
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bral  cavity ;  if  the  latter  is  advanced  far  forwardg,  tho 
lateral  walls  of  the  primordial  cranium  are  protected  by 
more  developed  ossifications  than  is  the  case  if  the 
cerebral  cavity  is  shortened  by  the  presence  of  a  wide  and 
deep  orbit.  In  the  latter  case  parts  which  normally 
form  the  side  of  the  skull  are  situated  in  front  of  the 
brain-case,  between  it  and  the  orbit,  and,  being  generally 
reduced  in  extent,  are  often  replaced  by  membranes  ;  the 
interorbital  septum  especially  may  thus  be  reduced  to  a 
membrane.  The  most  constant  ossifications  of  this  part 
of  the  skull  are  the  orbitosphenoids  (14),  which  join  the 
upper  anterior  margin  of  the  alisphenoids;  superiorly 
the  olfactory  and  inferiorly  the  optic  nerves  pass  between 
them  out  of  the  cranium.  They  vary  much  with  regard 
to  their  development :  they  are  small  in  Gadoids;  larger  in 
the  perch,  pike,  Salmonoids,  Afacrodon,  and  the  Clupeoids; 
and  very  largo  in  Cyprinoids  and  Siluroids,  in  which 
they  contribute  to  the  formation  of  the  side  of  the  brain- 
case.  The  single  Y-shaped  sphenoideum  anterius  (15) 
(ethmoid  of  Owen  and  basisphenoid  of  Huxley)  is  a» 
frequently  absent  as  present ;  each  lateral  branch  is  con- 
nected with  an  orbitosphenoid,  whilst  the  lower  branch 
rests  upon  tlie  long  basal  bone ;  it  forms  the  Biiterior  mar- 
gin of  the  fossa  for  the  hypophysis.  Finally,  to  this 
group  of  cartilage-bones  belongs  also  the  poetfrontal  (4),  a 
small  bone  from  which  the  infraorbital  ring  is  suspended. 

The  centre  of  the  foremost  part  of  the  skull  is  occupied 
by  the  ethmoid  (3),  which  shows  great  variations  os  regards 
its  extent  and  the  degree  of  ossifieotion  ;  it  may  extend 
backwards  into  the  interorbital  septum,  and  reach  the 
orbitosphenoids,  or  it  may  bo  confined  to  the  extremity  of 
the  skull;  it  may  remain  entirely  cartilaginous,  or  it  may 
ossify  into  a  lamina  which  separates  the  two  orbits  and 
encloses  an  tvnterior  prolongation  of  the  brain-case,  along 
which  the  olfactory  nerves  pass, — modifications  occurring 
again  in  higher  vertebrates.  A  paired  ossification  attached 
to  the  forepart  of  the  ethmoid  is  the  prefrontals  (2),  which 
form  the  base  of  the  nasal  fossa. 

2.  Membrane-Bones  attached  to  the  Primordial  Shill. — ^, 
To  this  group  belong  the  parietals  (7)  and  frontals  (1).  The 
latter  form  the  upper  margin  of  the  orbits,  and  extend  from 
the  nasal  cavities  to  the  occipital  They  are  enlarged  at  the 
expense  of  the  p.irietals,  which  are  of  much  smaller  extent 
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than  in  higher  vci-te'bratcs,  and  are  separated  from  each 
other  by  the  anterior  prolongation  of  the  supraoccipital. 
The  squamosal  (12)  has  been  mentioned  above  in  connexion- 
-with  the  mastoid.  The  prefrontal  (2)  and  supraorbitaj 
are  always  small,  and  the  latter  is  frequently  absent.  The 
lower  surface  of  the  skull  is  protected  by  the  basisphenoid 
(parasphenoid)  (6),  a  very  long  and  narrow  bone  extending 
from  the  basioecipital  beyond  the  brain-capsule  to  between 
the  orbits,  where  it  forms  the  support  of  the  interorbital 
septum.  Anteriorly  it  is  connate  with  another  long 
hammer-shaped  bone  (IG),  the  vomer.  Both  these  bones, 
especially  the  latter,  may  be  armed  with  teeth. 

3.  .Cartilage-Bones  of  the  Alimentaiy  Portion  of  the 
Visceral  Skeleton  of  the  Shdl. — The  suspensorium  consists 
«)f  three  cartilage-bones,  and  affords  a  base  for  the  opercular 
apparatus  as  well  as  a  point  of  attachment  to  the  hyoid, 
whilst  in  front  it  is  connected  with  the  pterygopalatine 
arch  (fig.  27).     These  are  the  hyomandibular  (2.3),  sym- 
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plectic  (31),  and  quadrate  (26);  they  are  connected  by 
means  of  the  metapterygoid  (27)  with  the  pterygoid  (21) 
and  entopterygoid  (25),  the  foremost  bone-  of  the  arch 
being  the  palatine  (22).  Of  those  bones  the  uppermost, 
the  epitympanio  or  hyomandibular  (23),  is  articulated  by 
n  double  articulary  head  with  the  mastoid  and  posterior 
frontal.  Another  articulary  head  is  destined  for  the 
opercular  joint.  The  me.sotympanic  or  symplectio  (31) 
appears  as  a  styliform  prolongation  of  the  lower  part  of  the 
hyomandibular;  it  is  cartilaginous  in  the  young,  but  almost 
completely  ossified  in  the  adult.  The  position  of  this  bono 
13  noteworthy,  because,  directly  inwards  from  its  cartila- 
ginous junction  with  the  hyomandibular,  there  is  situated 
the  uppermost  piece  of  the  hyoid  arch,  the  stylohyah  The 
next  bone  of  the  series  is  the  prctympanlc  or  metapterygoid 
(27),  a  flat  bono  forming  a  bridge  towards  the  pterygoid, 
and  not  rarely  absent  in  the  subclass.  Finally,  the  large 
triangular  hypotympanic  or  quadrate  (2G)  has  a  large 
condyle  _  for  the  mandibular  joint.  The  palatine  arch 
proper  is  formed  by  three  bones.:  the  entopterygoid  (25) 
is  an  oblong  and  thin  bone  attached  to  the  inner  border  of 
the  palatine  and  pterygoid,  and  increasing  the  surface  of 


the  bony  roof  of  the  moulli  towards  Axo  median  fine ;  it 

constitutes  also  the  floor  of  the  orbit ;  the  pterygoid  (oi 
as  transvcrsum)  (24)  starts  from  the  quadrate,  and  is  joined 
by  suture  to  the  palatine,  which  is  toothed  in  the  perch 
and  many  other  iishcs,  and  reaches  to  the  vomer  and 
anterior  frontal.  The  piece  of  the  mandible  which 
articulates  with  the  quadrate  is  the  articulary  bone  (35), 
distinctly  part  of  Meckel's  cartilage ;  it  sends  upwards  a 
coronoid  proce.>a  to  which  the  masticatory  muscles,  as  well 
as  a  ligament  from  the  maxillary,  are  attached  ;  it  also 
sends  forwards  a  long-pointed  process  to  be  sheathed  in  ? 
deep  notch  of  the  dentary  piece.  Frequently  another  por 
tion  of  cartilage  below  the  articulary  remains  persistent,  or 
is  replaced  by  a  separate  membrane-bone,  the  angular. 

4.  Memhrane-Bunes  of,  the  Aliinentary  Portion  of  the 
Visceral  Skeleton  of  the  Skull. — The  suspensorium  has  one 
tegumentary  bone  attached  to  it,  viz.,  the  proeoperculuni 
(30);  it  is  but  rarely  absent,  as  for  instance  in  Murcenophis; 
as  it  is  quite  a-  superficial  bone,  and  frequently  armed  with 
spines  (as  in  the  perch),  its  form  and  configuration  constitute 
an  important  item  in  the  description  of  many  fishes.  The 
premasillary  (17)  and  maxillary  (18)  of  the  J'Wf047c^  appear 
to  be  also  membrane-bones,  although  they  are  clearly 
analogous  to  the  upper  labial  cartilages  of  the  sharks.  Tha 
premaxillaries  sometimes  coalesce  into  a  single  piece  (as  in 
Diodoit,  Mormi/rus),  or  they  are  firmly  united  with  the 
maxillaries  (as  in  all  Gymnodonts,  Serrasalmo,  itc).  The 
relative  position  and  connexion  of  these  two  bones  differ 
much,  and  form  a  valuable  character  in  the  discrimination  of 
the  various  families.  In  some,  the  front  niargin  of  the  jaw 
is  formed  by  the  premaxillary  only,  the  two  bones  having  a 
parallel  position,  as  in  the  perch,  in  which  case  the  maxillary 
is  constantly  toothless ;  in  others,  the  premaxillary  is 
shortened,  allowing  the  maxillary  to  enter,  and  to  complete, 
the  margin  of  the  upper  jaw  ;  and  finally,  in  many,  no  part 
of  the  maxillary  is  situated  behind  the  premaxillary,  but 
the  entire  bone  is  attached  to  the  end  of  the  premaxillary, 
forming  its  continuation.  In  the  last  case  the  maxillary 
may  be  quite  abortive.  The  mobility  of  the  upper  jaw  is 
greatest  in  those  fishes  in  which  the  premaxillary  alone 
forms  its  margin.  The  form  of  the  premaxillary  is  subject 
to  great  variation  :  the  beak  of  Belone  and  Xiphias  is 
formed  by  the  prolonged  and  coalesced  premaxillaries. 
The  maxillary  consists  sometimes  of  one  piece,  sometimes 
of  two  or  three.  The  principal  membrane-bone  of  the 
mandible  is  tho  dentary  (34),  to  which  is  added  the 
angular  (36)  and  rarely  a  smaller  oiie,  the  splenial  or  oa 
opercidarc,  which  is  situated  at  the  inner  side  of  tho 
articulary. 

5.  Cartilage-Bones  of  the  Res^nratory  Portion  of  tlie 
Visceral  Skeleton  of  the  Skull. — With  few  exceptions  all  tho 
ossifications  of  the  hyoid  and  branchial  arches  belong  to 
this  group. 

The  hyoid  arch  is  suspended  by  a  slender  styliform  bone, 
the  stylohyal  (29),  from  the  hyomandibulars ;  it  consists 
of  three  segment.^,  the  cpihyal  (37),  the  ceratohyal  (38), 
which  is  the  longest  and  strongest  piece,  and  the  basihyal, 
which  is  formed  by  two  juxtaposed  pieces  (39,  40).  Be- 
tween the  latter  there  is  a  median  styliform  ossicle  (41), 
extending  forwards  into  the  substance  of  the  tongue,  called 
the  glossohyal  or  os  linguale. 

The  branchial  arches  (figs.  26  and  28)  are  enclosed 
within  the  hyoid  arch,  with  which  they  are  closely  con- 
nected at  the  base.  In  the  perch  and  in  the  majority  of 
Teleosteans  they  are  five  in  number,  of  which  four  bear 
gills,  whilst  the  fifth  (5G)  remains  dwarfed,  and  is  beset  with 
teeth  ;  it  is  called  tho  lower  pharyngeal  bone.  Tho  arches 
adhere  by  their  lower  extremities  to  a  chain  of  ossicles 
(53,'  54,  55),  tho  basibranchials,  and,  curving  as  they 
ascend,  nearly  meet  at  tlie  base  of  the  cranium,  to  which  thc^ 
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Are  attaclied  by  u  layer  of  ligameutoua  and  cellular  tissue. 
Each  of  the  first  three  branchial  arches  consists  of  four 
pieces  movably  coiiuected  wilL  ime  another.  The  lowest  is 
the  bypobranchial  (57).  the  next,  a  much  longer  one,  the 


Tic.  59— Ilyold  lono  of  tlio  Perch. 

ccratwbrancliial  (5S),  and,  above  this,  a  slender  and  short 
irrcgularly-shapcJ  cpibrancliial.  In  the  fourth  arch  the 
liypobranchial  is  absent.  Tlic  u()[)ermostof  these  segments, 
especially  of  the  fourth  arch,  are  dilated,  and  more  or  less 
confluent;  they  are  beset  with  fine  teeth,  and  generally 
distinguished  as  the  upper  pharyngeal  bnnes.  Only  the 
ccratobranchial  is  represented  in  the  fiftii  arch  or  lower 
jiharyngeal.  On  their  outer  convex  side  the  branchial 
segments  are  grooved  for  tlie  reception  of  large  blood- 
vessels and  nerves  ;  on  tlie  inner  side  they  support  horny 
processes,  called  the  gill-rakers,  which  do  not  form  part  of 
the  skeleton. 

6.  Membrane- Bones  of  the  Respiratory  Portion  of  the 
Visceral  Skeleton  of  the  Skull. — These  include  the  oper- 
cular pieces,  viz.,  the  operculum  (28),  suljoperculum  (32), 
and  interoperculura  (33).  The  last  of  these  is  the  least 
constant;  it  may  be  entirely  absent,  and  represented  by  a 
ligament  extending  from  the  mandible  to  the  hyoid.  The 
operculum  is  the  priucipal  piece,  situated  behind,  and 
movably  united  with,  the  vertical  limb  of  the  prxoperculum. 
There  is  an  articulary  cavity  at  its  upper  anterior  angle  for 
its  junction  with  the  hyomandibular.  The  intcroperculum 
is  connected  by  ligament  with  the  angular  piece  of  the 
mandible,  and  is  also  attached  to  the  outer  face  of  the 
hyoid,  so  that  the  gill-covers  cannot  open  or  shut  without 
the  hyoid  apparatus  executing  a  corresponding  movement. 
The  remaining  membrane-bones  are  the  urohyal  (12), a  single 
bone,  which  is  connected  by  ligament  with  the  anterior 
extremity  of  the  humeral  arch,  and  separates  the  musculi 
sternohyoidei,  serving  as  an  increased  surface  for  their 
insertion  ;  and,  finally,  the  branchiostegals  (43),  which  vary 
greatly  in  number,  but  are  always  fixed  to  the  ceratohyals 
and  epihyals  by  ligaments  ;  the  branchiostegal  membrane 
\s  extended  between  them. 

7.  Dermal  Boms  of  the  Skull. — To  this  category  are 
referred  soma  bones  which  are  ossifications  of,  and  belong 
to,  the  cutis.     TLcy  are  the  turbioals  (20),  the  suborbitals 


(19),  and  the  supratemporals.  They  vary  much  with 
regard  to  the  degree  in  which  they  are  developed,  and  are 
seldom  entirely  absent.  Nearly  always  they  are  wholly  or 
partly  transformed  into  tubes  or  hollows,  in  which  the 
muciferous  canals  with  their  numerous  nerves  are  lodged. 
Those  in  the  temporal  and  scapulary  regions  are  not  always 
developed  ;  on  the  other  hand,  the  .^eries  of  those  ossicles 
may  be  continued  on  to  the  trunk,  accompanying  the  lateral 
line.      The  foremost  suborbital  is  termed  the  pncorbitaL 

The  pectoral  arch  or  shoulder-girdle  of  the  Teleosteous 
fishes  exhibits  but  a  remnant  of  a  primordial  cartilage, 
which  is  replaced  by  two  ossifications,'  the  caracoid  (51) 
and  scapula  (52)  ;  posteriorly  they  offer  attachment  to  two 
series  of  short  rods  (53),  of  which  the  proximal  are  nearly 
always  os.ified,  whilst  the  distal  frequently  remain  small 
cartilaginous  nodules  hidden  in  the  base  of  the  pectoral 
raya ;  they  have  been  termed  carpals  and  metacarpals. 
The  bones  by  which  this  portion  is  connected  with  the 
skull  are  membrane-bones,  viz.,  the  clavicle  (48),  with  tho 
postclavicle  (49  +  50),  the  supraclavicle  (47),  and  ths 
post-temporal  (4G).  By  this  last  bone  the  shoulder-girdle 
is  suspended  from  the  skull  ;  it  is  attached,  in  tho  perch, 
by  a  triple  prong  to  the  occipital  and  mastoid  bones.  The 
clavicle  completes  tho  arch  below  by  the  symphysis  or 
natural  connexion  of  the  bones  of  each  side.  Many  Tele- 
osteous fishes  lack  pectoral  fins,  and  in  them  the  pectoral 
arch  is  frequently  more  or  loss  reduced  or  rudimentary,  as 
in  many  species  of  MurcEuida:.  In  others  the  membrane- 
bones  are  exceedingly  strong,  contributing  to  tho  outer 
protective  armour  of  the  fish,  and  then  the  clavicles  are 
generally  suturally  connected  in  the  median  line.  Thr 
postclavicula  and  the  supraclavicula  may  be  absent.  It  is 
only  exceptionally  that  the  .shoulder-girdle  is  not  suspended 
from  the  skull,  but  from  the  anterior  portion  of  the  spinou.s 
column  {St/mbranchid(e,  Murwuidte,  iVotacanthidce).  The 
number  of  elements  in  each  of  the  two  scries  o&basalia 
never  exceeds  five,  but  may  be  smaller;  and  the  distal 
series  is  absent  in  Siluroids. 

The  pubic  bones  (80)  of  the  Teleosteous  fishes  undergo  I'uhlo 
many   modifications  of  form  in  the  various  families,  but '""ei. 
they   are   essentially  of  the  same  simple  typo  as  in   the 
perch,   viz.,  a  pair  of   flat  or  styllform  simple  bones,  to 
which  the  ventral  fins  are  articulated. 

The  bones  of  tho  skull  of  the  fish  have  received  so  many 
difl'erent  interpretations  that  no  two  accounts  agree  in 
their  nomenclature,  so  that  their  study  is  a  matter  of  con- 
siderable difficulty.  The  table  of  synonyms  given  on  p. 
G44  will  tend  to  overcome  difficulties  arising  from  this 
cause  ;  it  contains  the  terms  used  for  the  different  bones 
of  the  skeleton  by  Cuvier,  those  introduced  by  Owen,  and 
finally  the  nomenclature  cf  Stannius,  Huxley,  and  Parker. 
Those  adopted  here  are  printed  in  italics.  The  numbers 
in  the  table  are  those  used  in  tho  preceding  pages  and  in 
figs.  24-28. 

Modifications  t>f  the  Skeleton. 

We  now  proceed  to  pass  briefly  in  review  the  modifi- 
cations of  the  skeleton  in  the  principal  types  of  fishes, 
commencing  at  the  lowest,  and  pointing  out  its  gradual 
development  in  the  other  three  subclasses. 


Fig.  70,'~Branchiostoma  lanuolatum.    a,  rooutli ;  6,  vcnl ;  c,  abdomlaal  ponu. 

The  lowermost  subclass  of  fishes,  which  comprises  one 
form  only,   the  Lancelet  (Branchiosloma    [s.   Amphioxus] 
lanceolaium),  possesses  the  skeleton  of  the  most  primitive 
*  Parker's  nomenclature  is  A<loptcd  here. 
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Table  of  ifonienclaturc  used  hy  Cuvicr,  Oicax,  Slanuius,  Jluxhtj,  Jic,  to  indicaU  Uie  Bones  in.  Ou  Skeleton  of  a  Fish. 

CnviER. 

Owen, 

SlAKNIt'S. 

HciLE^,  Pabkkb,  &c. 

1.  Frontal  principal 

Frontal 

Os  frontale 

2.  Frontal  anterieur 

Prefrontal 

Os  frontale  anterius 

Lateral  ethmoid  (Parker) 

3.  Ethmoid 

Nasal 

Os  ethmoideura 

4.  Frontal  posterieur 

Ptstfronlal 

Os  frontale  posterius 

Sphenotic  (Parker 

5.  Basiloire 

Basioccipital 

Os  basilare 

6.  Sphcnoido 

Basisplienaid 

Os  sphcnoideam  basilare                     | 
Os  parictalo 

Sometimes  referreil  to  as 
"Basal" 

7.  Parietal 

Parietal 

8.  Interparietal  or  occipital  superi-  | 
cnr                                               1 

Supraoccipilal 

Os  occipitale  supcriua 

9.  Occipital  cxterne 

Paroecipital 

Os  occipitale  externum 

Epioticum  (Hnxlcy; 

10.  Occipital  lateral 

Exoccipital 

Os  occipitale  laterale 

U.  Grand  aile  da  sphenoido 

Alisphenoid 

Ala  temporalis 

Prooticnm  (Huxley) 

12.  Mastoidieii 

Mastoid 

Os  inastoideum  +  os  extrascapiilaro     ) 

Opisthoticum' 

13.  Rocher 

Petrosal  and  Otosteal 

Oberflachlicho  Knochen-lamello          \ 

+  Squamosal  (Huxley  | 

14.  Aile  orbitairc 

Orbitosphcnoid 

Ala  orbi talis 

Alisphenoid  (Huxley) 

15.  Sphenoide  auterieiir                       ) 

Ethmoid    and     Ethmo-  ) 
turbinal                          \ 
Vomer 

Os  sphenoideum  anterius 

Basisphcnoid  (Huxley) 

16.  Tomer 

Vomer 

17.  Intermaxillairo 

Inter-  or  Pre-mainUartj 

Os  interraaxillare 

18.  Maxillaire  superieUT 

Maxillary 

Os  inaxillare 

19.  Sousorbitaircs 

Infraorbital  ring 

Ossa  infraorbitalia 

20.  Nasal 

Turbinal 

Os  terminale 

22.  Palatine 

Palatin 

Os  palatisura 

23.  Temporal 

Epitympanic 

Os  teniporale 

Byamaitdibular  (Hnxley) 

24.  Transverse 

Ptcnjgoid                           j 

Os  transversum  ».  ptcrygoidcnm  ex-l 

ternuni 

25.  rterygoiditn  intome 

Entopterygoid 

Os  pterygoideura 

Mesopterygoid  (Parker) 

26.  Jugal 

Ilypotympanie 

Os  (juadratojugalo 

Quadrate  (Huxley) 

27.  Tympanal 

Pretympanic 

Os  tympanicum 

Metapterygoid  (Hoxley) 

23.  Operculairo 

Operculum 

Operculum 

29.  Styloide 

Stylohyal 

Os  styloideum 

30.  Preopercule 

Prwopcrculum 

PrKoperculum 

31.  Symplectique 

Mesotympanic 

Os  symplecticwin 

32.  SousopcrctUe 

Subopercielnm 

Suboperculum 

33.  Interopercule 

Intcropcrculum 

Interoperculuni 

34.  Dentaire 

Dcntary 

Os  dcntale 

35.  Articiilairo 

Articulary 

Os  articularo 

36.  Angulairo 

Angular 

Os  angnlare 

37,  38.  Grandes  pitccs  loter.-Jcs 
39,  40.  Petites  pitcee  laterales 

Epihyal,  Ccralohyal         1 
Pasihyul                              \ 

Scgmente  dcr  Zungenboin-Sclienkel 
Os  ling\ial3  a.  entoglossum 

41.  Os  lingual 

Glosiohyal 

42.  Queue  de  I'os  hyoide 

Urohyal 

1 

Basibranchiostegal 
(Parker) 

43.  Eayon  branchiost^go 

BranrJiioslcgal 

Radii  brancliiostegi 

46.  Surscapulairo 

Suprascapula 

Omolita 

Post-temporal  (Parker) 

47.  Scapulairc 

Scapula 

Scapula 

Supraclavicula  (Parker) 

48.  Humeral 

Coracoid 

Clavicula 

Clavicula  (Parker) 

49,  50.  Coracoid 

Epicoracoid 

Postclaviatla  (Parker) 

51.  CXibital 

Radius                                ) 
Ulna                                   1 

Ossa  c.irpi                                           ) 

Coracoid  (Parker) 

52.  Radial 

Scapula  (Parker) 

53.  03  du  carpe 

CarpaU 

Ossa  metacarpi                                 j 

pasalia  (Huxley) 
Brachials  (Parker) 

53  bis,  54,  65.  Chaino  intermediaire 

Basibranehials 

Copula 

56.  Pharyngicns  infericurs 

Lower  Pharyngeals 

Ossa  pharyngca  infcriora 

57.  Pitce  interne  de  partie  iuferieuro  )■ 
de  I'arccau  branchialo                 ( 

Ilypobranehial 

•58.  Fiice  externe     do.           do. 

CeratobrancUial 

59.  Stylet      do      premiere      arceau  1 
branchialo 

Upper    epihranchial   of 

Scgmente  der  Kicmcnbogcn-Schenlicl 

first  branchial  arch 

61.  Partie    superieuro    de    I'arceau 
branchialo 

Epibranehials 

1 

62.  Os  pharyugien  supericur 

Pharj'rigobranchial 

Os  pharj'ngcum  snpjrius 

Upper  pharyngeals 

63. 

Gill-rakers 

65.  Rayons  de  la  pcctorale 

Pectoral  rays 

Brustflosscn-Strahlen 

67,  68.  Vertfebres  abdomiuales 

Abdominal  vcrtchcc 

Bauclnvirbcl 

69.  Vertebrcs  caudalcs 

Caudal  vertebra; 

Sclnvanzwirbel 

70.  Plaque  triangulaire  et  verticale 

[Aggregated  interhsemals] 

Verticale  Platte 

Eypural  (Hiuley 

71. 

Caudal  rays 

Schwanzflossen-Strahlen 

72.  Cote 

Pdb 

Rippen 

73.  Appendices  or  stylets 

EpipUural  spines 

SIuskel-Grathcn 

74.  Interepineui 

1 

Interneural  spines             J 

Ossa  intcrspinalia  s.  obere  Flossen- 

triiger 

75.  Spines  et  rayons  dorsales 

Dorsal  rays  and  spinfs 

Riickenflossen-StraMcn  u.  Stachcln 

76. 

First  interneural 

78 

Rudimentary  caudal  rays 

79.  Apophyses  ^pincuses  infericurcs 

Inierhamal  spines' 

Untere  Flossentrager 

80. 

Pubic 

Becken 

81. 

Ventral  spine 

Bauchdosscn-Stachel 

'  rtciotlcol  raikcr. 
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type.  The  vertebral  column  is  represented  by  n  elmplo 
chorda  dorsalis  or  notochord  only,  which  extends  from  one 
extremity  of  the  fish  to  the  other,  and,  so  far  from  being 
expanded  into  a  cranial  cavity,  is  pointed  at  its  anterior 
end  as  well  as  at  its  posterior.  It  is  enveloped  in  a  simple 
membrane  liks  the  spinal  cord  and  the  abdominal  organs, 


nti.  30. — .\nterIor  end  of  body  of  Braiuhtoitonui  (mafp.).  <f,  chorda  donalla ;  <; 
•plnal  coni;  /,  cartilaginous  rods;  ff,  ojre  i  A,  branchial  rods;  i,  lalilal  carti- 
lage ;  1,  oral  clrrhl. 

and  there  is  no  trace  of  vertebral  segments  or.  ribs;  l 
eeries  of  short  cartilaginous  rods,  however,  above  the  spine 
evidently  represent  apophyses.  A  maxillary  or  hyoid 
apparatus,  or  elements  representing  limbs,  are  entirely 
absent.  ^ 

The  skeleton  of  the  Cyclostomata  (or  JllarsipobrancAii) 
(lampreys  and  sea-hags)  shows  a  considerable  advance  of 
development.  It  consists  of  a  notochord,  the  anterior 
pointed  end  of  which  is  wedged  into  the  base  of  a 
cranial  capsule,  partly  membranous,  partly  cartilagin- 
ous. This  skull,  therefore,  is  not  movable  upon  the 
epinal  column.     No  vertebral  segtpentation  can  be 


distance  along  tlio  lower  side  of  the  spinal  column,  and  n 
lateral,  which  is  ramified  into  a  skeleton  supporting  the 
branchial  apparatus.  A  stylohyal  process  and  a  suboculai 
arch  with  a  palato-pterygoid  portion  may  be  distinguished 
The  roof  of  the  cranial  capsule  is  membranous  in  Myxim 
and  in  the  larv.ie  of  Pelrumyton,  but  more  or  less  cartilagim 
ous  in  tlio  adult  Pelromyzon  and  in  Bddlostoma.  A  car 
tilaginous  capsule  ou  each  side  of  the  hinder  part  of  th« 
skull  contains  the  auditory  organ,  whilst  llie  olfactory 
capsule  occupies  tlip  anterior  upper  part  of  the  roof.  A 
broad  cartilaginous  lamina,  starting  from  tho  cranium  and 
overlying  part  of  the  snout,  has  been  determined  as  repre- 
senting the  cthmo-vomerine  elements,  whilst  the  oral  organs 
are  supported  by  large,  very  peculiar  cartilages  (labials), 
greatly  differing  in  -general  configuration  and  arrangement 
in  the  various  Cyclostomes.  There  are  three  in  the  sea- 
lamprey,  of  which  the  middle  one  is  joined  to  the  palate 
by  an  intermediate- smaller  one;  the  foremost  is  ring-like, 
tooth-bearing,  emitting  on  each  side  a  styliform  process. 
The  lingual  cartilage  is  large  in  all  Cyclostomes.  Thcru 
is  no  trace  of  ribs  or  limbs. 

,    The   Chondropterygians  exhibit  a  most  extraordinary 
diversity  in  the  development  of  their  vertebral  column  ; 
almost    every   degree  \i  ossification,   from   a  notochord 
without  a  trace  of  annular  structure  to  a  series  of  com- 
pletely ossified  vertebrje,  being'  found  in  this  order.     Tlio 
sharks    in   which   the   notochord    is   persistent    are   tho 
Uolocephali  (if  they  beVeckoned  as  belonging  to  this  order) 
and  the  genera  Notidanus  and  Echinorhinus.     In"  the  other 
sharks  the  segmentation  is  complete,  each 
vertebra  having  a  deep  conical  excavation 
in  front  and  behind,  with  a  central  canal 
through  which  the  notochord  is  continued ; 
but  the  degree  in  which  the  primitive  car- 
tilage is  replaced  by  concentric  or  radiating 
lamella;  of  bone  varies  greatly  in  the  various 
genera,  and  according  to  the  ogo  of  the 
individuals.     In  the  rays  all  tho  vertebras 
are  completely  ossified,  and  the  anterior 
ones  confluent  into  one  continuous  mass. 
In  the  majority  of  Chondropterygians  tho 
extremity  of  the  vertebral  column  shows 
a  decidedly  heterocercal  condition,  and  only 
a  few,  \\\iQ  Squatina  and  some  rays,  possess 
a  diphycercal  tail. 

The  advance  in  the  development  of 
the  skeleton  in  Chondropterygians  beyond 
the  primitive  condition  of  the  previous 
subclasses  manifests  itself  further  by  tho 
presence  of  neural  and  hoemal  elements, 
extending  to  the  foremost  part  of  the  axial 
column ;  but  of  these  the  hwmal  form  a 
closed  arch  in  the  caudal  region  only,  whilst 
on  the  trunk  they  appear  simply  as  a  lateral 
longitudinal  ridge.  The  neural  and  haemal 
apophyses  are  either  merely  attached  to  tho 
axis,  as  in  Chondropterygians  with  persis- 
tent notochord  (the  rays  and  some  sharks)  ■ 
or  their  basal  portions  penetrate  like  wedges 
into  the  substance  of  the  centrum,  so  that, 
in  a  transverse  section,  in  consequence  of 
the  difference  in  their  texture,  they  appear 

Fio.  SI.— Upper  (X)  and  side  (fl)  tIo»s,  and  vertical  section  (O,  of  tho  sknU  of  Ptiromyton  mariniu.  in  thn  fnrm  nf  an  X  Ifarn  .'?0_'ll^  Tlio  in 
o,  notochom  ;  b,  basis  cranll ;  c,  inferior,  and  d,  lateral  process  of  basis;  c,  aodltory  capsule;  /,  sub-  °  """  '""  "'  ""  ^  ^"gS-  •>-  ^^V-  ADO  in- 
ocular  arch;  y,  stylohyal  process;  A,  olfactory  capsule;  i,  ethmo-vomerino  plate;  i,  palato-pter^gold  tCrspaceS  between  the  nOUrapOphySCS  of  the 
portion  of  snboculor  arch  ;  I,  m,  it,  accessory  labial  or  rostral  cartllaKC^  »llh  o,  appendage;  p,  lingual  _o,l„l,i-i»  oro  n.^f  f,Ur.A  K^fik.;«..o  Z.^^\,^^^,. 
carUlago  ;  ?,  neural  arches;  r,  branchial  akeleton;  i.  bUnd  tonnlnatlon  of  tho  nasal  duct  between  the  ^erteDraj  are  not  tilled  by  hbrOUS  membrane, 
notochord  and  (Bsopliagua. 

observed  in  the  notochord,  but  neural  arches  are  repre- 


sented by  a  series  of  cartilages  on  each  side  of  the  spinal 
chord.  In  Petromyzoii  (fig.  31)  the  basis  cranii  emits  two 
prolongations  on  each  side,  an  inferior,  extending  for  some 


as  in  other  fishes,  but  by  separate  cartilages 
(laminae  or  cartilagines  intercrurales);  to  which  frequently 
a  series  of  terminal  pieces  is  superadded,  which  must  bo 
regarded  as  the  first  appearance  of  the  interneural  spines 
of  th3  TdeoOei  ond  many  Ganoids.    Similar  terminal  picco;^ 
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(ire  sometimes  observed  on  the  himal  arches.  Ribs  are 
either  absent  or  but  imperfectly  represented  (Carcharias). 
The  Bubstance  of  the  skull  of  the  Chondropterygians 
is  cartilage,  interrupted  especially  on  its  upper  surface 
by  more  or  less  extensive  fibro-membranous  fontanelles. 
Superficially  it  is  covered  by  a  more  or  less  thick  shagreen- 


Fics.  32,  33,  34. — Larcra]  view,  tongltudinnl  socUon,  and  transverse  section  of 
caudal  vertebra  of  Dasking  Shnik  (Selache  majrimn).  (After  Uiissc.)  a,  cen- 
tium;  6,  ncurapophysis;  c,  Inrciciural  cartilage;  d,  hxmapophysla;  «,  spinal 
canal;  /,  Intervortebral  cavity;  ^,  central  cauttl  for  persistent  portion  of 
notocboru;  A,  hfcmal  canals  for  blood-vessels. 

like  osseous  deposit.  The  articulation  with  the  vertebral 
column  is  effected  by  a  pair  of  lateral  condyles.  In  the 
shtirks,  besides,  a  central  conical  excavation  corresponds 
to  that  of  the  centrum  of  the  foremost  vertebral  segment, 
whilst  in  the  rays  this  central  excavation  of  the  skull 
receives  a  condyle  of  the  axis  of  the  spinous  column. 
The  cranium  itself  is  a  continuous  undivided  cartilage, 
in  which  the  limits  of  the  orbit  aro  well  marked  by  an 
anterior  and  posterior  protuberance.  The  ethmoidal  region 
sends  horizontal  plates  over  the  nasal  sacs,  the  apertures 
of  which  retain  their  embryonic  situation  upon  the  under 
Hurface  of  the  skull.  In  the  majority  of  Chondropterygians 
these  plates  are  produced  conically,  forming  the  base  of 
the  soft  projecting  snout;  and  in  some  forms,  especially 
in  the  long-snouted  rays  and  the  saw-fishes  (Pristis),  this 
prolongation  appears  in  the  form  of  three  or  more  tubi- 
form  rods.  As  separate  cartilages  there  are  appended  to 
the  skull  a  suspensorium,  a  palatine,  a  mandible,  a  hyoid, 
and  rudimentary  maxillary  elements.  The  suspensorium 
is  movably  attached  to  the  side  of  the  skull.  It  generally 
consists  of  one  piece  only,  but  in  some  rays  of  two.  In 
the  rays  it  is  articulated  to  the  mandible  only,  their  hyoid 
possessing  a  distinct  point  of  attachment  to  the  skull.  In 
the  sharks  the  hyoid  is  suspended  from  the  lower  end 
of  the  suspensorinm  together  with  the  mandible.  What 
is  generally  called  the  upper  jaw  of  a  shark  is,  as  Cuvier 
Las  already  stated,  not  the  maxillary,  but  the  palatine. 
It  consists  of  two  simple  lateral  halves,  each  of  which  arti- 
culates with  the  corresponding  half  of  the  lower  jaw,  which 
is  formed  by  the  simple  representative  of  Meckel's  cartilage. 
Some  cartilages  of  various  sizes  are  generally  developed 
on  each  ^ide  of  the  palatine,  and  one  on  each  side  of  the 
mandible.  They  are  called  labial  cartilages,  and  seem  to 
represent  maxillary  elements.  The  hyoid  consists  generally 
of  a  pair  of  long  and  strung  lateral  pieces,  and  a  single 
mesial  piece.  From  the  former,  cartilaginous  filaments 
(representing  branchiostegals)  pass  directly  outwards. 
Branchial  arches,  varying  in  number,  and  similar  to  the 
hyoid,  succeed  it.  They  are  suspended  from  llio  side  of 
the  foremost  part  of  the  spinous  column,  and,  like  the 
hyoid,  bear  a  number  of  filaments. 

The  vertical  fins  are  supported  by  interneural  and  inter- 
haemal  cartilages,  each  of  which  consists  of  two  or  more 
pieces ;  to  these  fins  the  fin-rays  aro  attached  without 
articulation.  The  scapular  arch  of  the  sharks  is  formed 
liy  a  single  coracoid  cartilage  bent,  from  the  dorsal  region 
downwards    and    forwards.     In    some   genera    {Sci/Uium, 


Squatiita)  a  small  separate  scapular  cartilage  is  attachoil 
to  the  dorsal  extremities  of  the  coracoid  ;  but  in  none  of 
the  Elasmobranchs  is  the  scapular  arch  suspended  from 
the  skull  or  vertebral  column ;  it  is  merely  sunk  and 
fixed  in  the  substance  of  the  muscles.  Behind,  at  the 
point  of  its  greatest  curvature,  three  carpal  cartilages  are 
joined  to  the  coracoid,  which  Gegenbaur  has  distinguished 
as  propterygium,  mesopterygium,  and  metapterygium,  the  ' 
first  occupying  the  front,  the  last  the  hind  margin  of 
the  fin.  Several  more  or  less  regular  transverse  series  of 
styliform  cartilages  follow.  They  represent  the  phalanges, 
to  which  the  horny  filaments  which  are  imbedded  in  the 
skin  of  the  fin  are  attached.  In  the  rays,  with  the  excep- 
tion of  torpedo,  the  scapular  arch  is  intimately  connected 
with  the  confluent  anterior  portion  of  the  vertebral  colunia 
The  anterior  and  posterior  carpal  cartilages  are  followed  by 
a  series  of  similar  pieces,  which  extend  like  an  arch  for- 
wards to  the  rostral  portion  of  the  skull,  and  backwards 
to  the  pubic  region.  Extrnmely  numerous  phalangeal 
elements,  longest  in  the  middle,  aro  supported  by  the 
carpals,  and  form  the  skeleton  of  the  lateral  expansion 
of  the  so-called  disk  of  the  ray's  body,  which  thus,  in 
fact,  is  nothing  but  the  enormously  enlarged  pectoral  Cn. 

The  pubic  is  represented  by  a  single  median  transverse 
cartilage,  with  which  a  tarsal  cartilage  articulates.  The 
latter  supports  the  fin-rays.  To  the  end  of  this  cartilage  is 
also  attached,  in  the  male  Chondropterygians,  a  peculiar 
accessory  generative  organ  or  clasper. 

The  Hohcepkali  difl"er  from  the  other  Chondropterygians 
in  several  important  points  of  the  structure  of  their  skeleton, 
and  unmistakably  approach  certain  Ganoids.  That  theli 
spinal  column  is  persistently  notochordal  has  been  mem 
tioned  already.  Their  palatal  apparatus,  with  the  suspeiT- 
Borium,  coalesces  with  the  skull,  the  mandible  articulating 
with  a  short  apophysis  of  the  cranial  cartilage  (autostylic 
ekuU).  The  mandible  is  simple,  without  anterior  symphysis; 
The  spine  with  which  the  dorsal  fin  is  armed  articulates 
with  a  neural  apophysis,  and  is  not  immov,ably  attached 
to  it,  as  in  the  sharks.  The  pubic  consists  of  two  lateral 
halves,  with  a  short,  rounded  tarsal  cartilage. 

The  skeleton  of  the  Ganoid  fishes  presents  extreme  varla; 
tions  with  regard  to  the  degree  in  which  ossifications  replace 
the  primordial  cartilage.  Whilst  some  exhibit  scarcely  any 
advance  beyond  the  Plagiostomes  with  persistent  cartilage, 
others,  as  regards  the  development  and  specialization  of  the 
several  parts  of  their  osseous  framework,  approach  the 
Teleosteans  so  closely  that  their  Ganuid  nature  can  be 
demonstrated  by,  or  inferred  from,  other  considerations 
only.     All  Ganoids  possess  a  separate  gill-cover. 

'The  diversity  in  the  development  of  the  Ganoid  skeleton 
is  well  exemplified  by  the  few  representatives  of  the  order 
in  tile  existing  fish  fauna.  Lowest  in  the  scale  in  this 
respect  are  those  with  a  persistent  notochord,  and  au 
autostylic  skull,  that  is,  a  skull  without  separate  suspen- 
sorium— the  fishes  constituting  the  suborder  Dipnoi,  of 
which  the  existing  representatives  are  Lepidosiren,  Proto- 
;)<en(s,  and  Cera Wus,  and  the  extinct  (so  far  as  demonstrated 
nt  present)  Dipteriis,  Chirodus  (and  Phaneropleuron  1).  In 
these  fishes  the  notochord  is  persistent,  passing  uninter- 
ruptedly into  the  cartilaginous  base  of  the  sknlL  Sonic 
Dipnoi  are  diphy-,  others  hetero-cercal.  Neural  and  haemal 
elements  and  ribs  are  well  developed. 

The  primordial  cranium  of  the  Dipnoi  is  cartilaginous, 
but  with  more  or  less  extensive  ossifications  in  its  occipital, 
basal,  or  lateral  portions,  and  with  large  tegumentary 
bones,  which,  from  this  suborder  upwards  in  the  series,  will 
be  found  to  exist  throughout  the  remaining  forms  of  fishes. 
A  strong  process  descends  from  the  cranial  cartilage,  and 
offers  by  means  of  a  double  condyle  (fig.  35,  s)  attachment  to 
corresponding  articulary  surfaces  of  the  lower  jaw.     Maxil- 
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lary  and  intcrmasiirary  eleihents  aro  not  developed,  but  are 
perhaps  represented  in  C'eralodus  by  some  inconstant  rudi- 
mentary labial  cartilages  situated  behind  the  posterior  nasal 
opening.  Facial  cartilages  and  an  infraorbital  ring  aro  de- 
veloped, at  least  in  Ceratodus.  The  presence  of  a  pair  of 
small  teeth  in  front  indicates  the  vomerine  portion  {v)  which 
remains  cartilage,  whilst  the  posterior  pair  of  teeth  are  im- 
planted in  a  pterygo- 
palatine ossification  [1), 
ivhich  sometimes  is 
paired,  sometimes  con- 
tinuous. The  base  of 
the  sliull  is  constantly 
covered  by  a  large  basal 
ossification  (o).  The 
hyoid  is  well  developed, 
sometimes  reduced  to 
a  pair  of  ceratohyals, 
sometimes  with  a  basi- 
hyal  and  glossohyal. 
The  skeleton  of  the 
branchial  apparatus  ap- 
proaches the  Teleosteous 
typo,  less  so  in  Lepulo- 
tiren  than  in  Ceratodus,  f'"-  35— Paiatni  view  of  skull  of  ceiatodm. 
in  which  five  branchial  arches  aro  developed,  but  with  the 
lateral  and  mesial  pieces  reduced  in  number.  A  large  oper- 
culum, and  a  smaller  sub-  or  inter-operculum  are  present.  - 

The  scapular  arch  consists  of  a  single  median  transverse 
cartilage,  and  a  pair  of  lateral  cartilages  which  beivr  the 
articular  condyle  for  the  pectoral' 
limb.  The  latter  cartilages  form 
the  base  of  a  large  membrane-bone, 
and  the  whole  arcl^  is  suspended 
from  the  skull  by  meansof  an  osseous 
supraclavicle.  The  fore-limb  of  tlio 
Dipnoi  (fig.  36)  greatly  differs  ex-' 
ternally  from  the  pectoral  fin  of  other 
Cianoid  fishes.  It  is  covered  with 
small  scales  along  the  middle,  from 
the  root  to  its  extremity,  and  sur- 
rounded by  3  rayed  fringe  similar 
to  the  vertical  fin  (crossopterygian 
type  of  fin).  A  muscle  split  into 
numerous  fascicles  extends  all  the 
length  of  the  fin,  which  is  flexibla 
in  every  part  and  in  every  direction.  ^ 
The  cartilaginous  framework  sup- 
porting it  is  joined  to  the  scapular" 
arch  by  an  oblong  cartilage,  followed 
by  a  broad  basal  cartilage  (a),  gene- 
rally single,  but  sometimes  showing 
traces  of  a  triple  division.  Along 
the  middle  of  the  fin  runs  a  jointed 
axis  (4),  the  joints  gradually  bo- 
coming  smaller  and  thinner  towards 
the  extremity ;  each  joint  bears  on 
each  side  a  three-,  t'^o-,  or  one- 
jointed  branch  («•,  rf).  This  axial 
orrangemeiit  of  the  pectoral  skeleton, 
which  evidently  represents  one  of 
its  first  and  lowest  conditions,  has 
been  termed  the  arcliipterygium  by 
Gcgenbaar.  It  is  found  in  Ceratodut  and  other  genera, 
but  in  Lfpidosiren  the  jointed  axis  only  has  been  preserved, 
while  rudimentary  rays  are  added  in  ProlopUrus. 

Tbe  pubic  consists  of  a  single  fiattened  subquadrangular 
eortilage,  producAl  into  a  long  single  anterior  process. 
Postsriorly  it  terminates  on  each  side  in  a  condyle,  to 
wliicli  the  baail  crirtilogo  it  the  Tentral  paddlo  is  joined. 


FlO.  36.— Forc-Umb  of, 
iUratodia. 


The  cndoskelcton  of  tliopaddlo  isalraost  identical  with  that 
of  the  pectoral. 

The  Ganoid  fishes  with  persistent  notochord,  but  with  a 
hyostylic  skull  (that  is,  a  skull  with  a  separate  sus- 
poiisorium),  consist  of  the  suborder  Chondroslei,  of  which 
the  existing  representatives  aro  the  sturgeons  (Acipcnser, 
Scaphirhynchus,  Polyodon),  and  the  extinct  the  C/ion- 
drosUidae,  Palceoniscida;,  and  (according  to  Traquair)  IHaty- 
somidae. 

Their  spinal  column  does  not  dilTcr  essentially  from  that 
of  the  Dijmoi.  Segmentation  is  represented  onlv  so  far  as 
the  neural  and  hsemal  elements  are  concerned.  All  ar» 
eminently  hetcrocercal.  Ribs  are  present  in  most,  but 
are  replaced  by  ligaments  in  Polyodon. 

The  primordial  cranium  of  the  sturgeons  consists  of  per- 
sistent cartilage  without  ossifications  in  its  substance,  bui. 
superficial  bones  are  still  more  developed  and  specialized 
than  in  the  Dipnoi;  so  it  is,  at  least,  in  the  true  sturgeons, 
but  less  so  in  Polyodon    (fig.  37)      The  upi)er  and  lateral 


Fio.  37. — Sknll  of /'o/j(0(/o»i.    (After  Traqunlr.)    n,  na^al  Cflvily ;   57,  squamosal  ; 
nih,  hyomancllbular;  Jj/.  symplectlc  ;  /id,  paluto-ptcrygold;  m,  Meckellan  csnl- 
,  Iniic  ;  mx, maxillary";  <A  tlentury  ;,  A,  liyolu  ;  0^.  operculum  ;  6/-, branclilMStcK.t; 
/  iicl,  aupracluvlculor  ;  p.cl,  postcluviculur;  cl,  clavicle;  i.ct^  infrhclavlcular. 

parts  of  the  skull  are  covered  by  well-developed  membrane- 
bones.  The  lower  surfa.te  of  the  skull  is  covered  by  an  ex- 
tremely large  basal  bone,  which  extends  from  the  vomerine 
region  on  to  the  anterior  p^rt  of  the  spinal  column.  The 
nasal  excavation  in  the  skull  is  rather  lateral  than  inferior^ 
The  ethmoidal  region  is  generally  much  produced,  forming 
the  base  of  the  long  projecting  snout.  The  suspensorium  is 
movably  attached  to  the  side  of  the  skull,  and  consists  of 
two  pieces,  a  hyomandibular  and  a  symplectic,  which  now 
appears  for  the  first  time  as  a  separate  piece,^and  to  which 
the  hyoid  is  attached.  The  palatomaxillary  apparatus  i." 
more  complex  than  in  tlio  sharks  and  Dipnoi;  a  palato* 
pterygoid  consists  of  two  mcsially-connected  rami  ii> 
Polyodon,  and  of  a  complex  cartilaginous  disk  in  Acipenser, 
being  articulated  irl  both  to  the  Meckelian  cartilage.  In 
addition,  the  sturgeons  possess  one  or  two  pairs  of  osseous 
rods,  which,  in  Polyodon  at  least,  represent  the  maxillary, 
and  therefore  must  bo  the  representatives  of  the  labial  car- 
tilages of  the  sharks.  The  Meckeliau  cartilage  is  moro 
or  less  covered  by  tegumentary  bones.  In  the  gill-cover, 
besides  tlio  operculum,  a  sub-  and  inter-operculum  may  bo 
distinguished  in  Acipenser.  The  hyoid  consists  of  three 
pieces,  of  which  the  posterior  bears  a  broad  branchiostegil 
in  Polyodon. 

In  the  scapulary  arch  the  primordial  cartilaginous 
elements  scarcely  differ  from  those  of  the  Dipnoi,  'ihe 
membrane-bones  are  much  expanded,  and  show  a  continu- 
ous series  suspended  from  the  skull.  Their  division  in  the 
median  ventral  line  is  complete.  The  pectoral  is  supported 
by  a  cartilaginous  framework  (fig.  38)  similar  to  that  of 
Ceratodus,  but  much  more  shortened  and  reduced  in  its 
periphery,  the  branches  being  ebsent  altogether  on  one 
side  of  the  axis.  This  modification  of  the  fin  is  analogous 
to  the  heterocercal  condition  of  the  end  of  the  spinous 
column.  To  the  inner  corner  of  a  basal  cartilage  (a)  a. 
short  axis  (6)  is  joined,  which  on  its  outer  side  bears  a 
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few  brandies  (d)  only,  the  remaining  branclies  (c)  b.oiug 
fixed  to  the  basal  cartilage.  The  dermal  fiu-rays  are 
opposed  to  the  extremities  of  the 
branches,  as  in  the  Dipnoi. 

The  pubic  consists  of  a  paired 
cartilage,  to  which  tarsal  pieces 
supporting  the  fin-rays  are  attached. 
The  other  existing  Ganoid  fishes 
have  the  spinous  column  entirely  or 
almost  entirely  ossified  ;  these  have 
been  comprised  under  the  common 
name  Uolostei.  They  form,  however, 

three  very  distinct  types ;    several 

attempts  have    been    made    to  co- 
ordinate with  them  the  fossil  forms, 

but  this  task  is  beset  with  extreme 

difficulties,  of  which  no  satisfactory 

solution  has  as  yet  been  advanced. 
The    Polypteroidei    have     their 

spinous  column  formed  by  distinct 

osseous  amphicoolous  vertebrae,  that 

is,  vertebrae  with  concave  anterior 

and  posterior  surfaces.      It  is  nearly  diphycercal.     The 

neural  arches,  though  ossified,  do  not  coalesce  .with  the 


?.— Fore-llrab  of 
Acipenser. 


J?inx 


pntT- 


!0.  39. — Sk\i\l  at  Polyptents.  <A/terTraqnalr.)  I.  Upper  aspect  of  tho  primor- 
dial cranium,  wilh  the  membrane-bones  removed.  II.  Lower  aspect  of  the 
same.  HI.  Side  view,  with  the  membrane-bones.  IV.  Lower  aspect  of  tho  skull, 
Iftrt  of  the  bones  bolnK  removed  on  one  side.  The  parts  shaded  with  oblUjue 
lines  are  cartilaKO  of  the  primordial  skull.  An^  anfrular;  ao,  anteoibltal;  Ar, 
attlculary;  i>,  basal;  *,  dentary  ;  E,  ethmoid:  F,  frontal;  i/o,  mastoid ;  Up, 
metapteryKold  ;  Ux,  maiUiary  ;  N,  nasal  ;  0,  operculum ;  Oc,  occl|>llal  ;  fa, 
parietal;  /*/,  palatine ;  Pmi,  praimaxlllary  ;  po,  poslerbltal ;  Prf,  prefrontal; 
Pt,  post-temporals ;  Plf,  postfrontal ;  PIr,  pter)gold  ;  Q,  quadrate  ;  S,  suspcnso- 
rlum  ;  So,  suboperculum  ;  Sp,  sphenoid  ;  Spl,  splcnial ;  81.  supralemporals  ;  T, 
tympanic  lamina  ;  Tu,  turbiiial ;  r,  vomer ;  x  x,  small  ossicles  ;  j'y,  spiracuiars. 

centrum,  and  form  one  canal  only  for  the  myelon.     There 
pre  no  intermediate  elements  between  the  neural  spines. 


Interneurals  are  developed,  but  are  simple,  articulating 
with  tho  flerraoneurals.  The  abdominal  vertebrae  havo 
parapophyses  developed  with  epipleural  spines.  Only 
the  caudal  vertebrae  have  ha;mal  spines,  which,  like  tho 
interhaimals,  agree  in  every  essential  respect  with  the 
opposite  neurals.  Ribs  are  inserted,  not  on  the  para- 
pophyses, but  on  the  centra,  immediately  below  the  para- 
pophyses. 

The  skull  of  Polyptenis  (fig.  39)  shows  a  great  advance 
towards  the  Teleosteous  type,  the  number  of  separable 
bones  being  greatly  increased.  They  are  arranged  much  in 
the  same  fashion  as  in  Teleoslei,  but  a  great  portion  of 
the  primordial  cranium  remains  cartilaginous.  The  mem- 
brane-bones which  cover  tho  upper  and  lower  surfaces  of 
the  brain-case  are  so  much  developed  as  to  cause  the  under- 
lying cartilage  to  disappear,  so  that  a  large  vacuity  or 
fontanelle  exists  in  the  substance  of  tho  upper  as  well  as 
of  the  lower  cartilaginous  wall.  Of  ossifications  belonging 
to  the  primordial  skull  must  be  noticed  the  single  occipital 
with  a  mastoid  on  each  side.  They  are  separated  by 
persistent  cartilage  from  the  sphenoids  and  postfrontals ; 
the  former,  which  are  the  largest  ossification  of  the  prim- 
ordial cranium,  enclose  the  anterior  half  of  the  brain  cavity. 
Finally,  the  nas^l  portion  contains  a  median  ethmoid  and 
a  pair  of  prsefrontal  bones.  Only  a  very  small  portion 
of  the  bones  descabed  afe  visible  externally,  nearly  the 
wiok  of  the  primordial  cranium  being  covered  by  the 
membrane-bones.  Of  th^se  are  seen  on  the  upper  surface 
a  pair  of  parietals,  frontals,  "  nasals,"  and  turbinals ;  on 
the  lower  surface  a  large  cross-shaped  basal,  anteriorly 
bordered  on  each  side  by  a  pterygoid,  parallel  to  a  palatine 
which  forms  a  suture  with  the  double  vomer.  The 
suspensorium  has  in  front  a  metapterygoid  and  quadrate 
bone,  and  an  operculum  and  suboperculum  are  attached 
to  it  behind.  Pra;maxillaries  and  maxillaries  are  now 
fully  developed,  but  immovably  attached  to  the  skull. 
The  lower  jaw  is  ossified,  and  consists  of  an  articulary, 
angular,  dentary,  and  splenial.  Of  labial  cartilages  a  rudi- 
ment at  the  angle  of  the  mouth  has  remained  persisteat. 
The  side  of  the  skull,  in  front  of  the  operculuni,  is 
covered  by  a  large  irregularly -shaped  bone  (T)  (correspond- 
ing to  the  "  tympanic  lamina "  of  Ceratodus,  fig.  35,  q), 
held  by  some  t  be  the  ptaeoperculum  ;  along  its  upper 
circumference  lies  a  series  of  small  ossicles,  of  which  two 
may  be  distinguished  as  spiracuiars,  as  they  form  a  valve 
for  the  protection  of  the  spiracular  orifice  of  these  fishes. 
An  infraorbital  ring  is  represented  by  a  praeorbital  and  post 
orbital  only. 

Each  hyoid  consists  of  three  pieces,  none  of  which  bear 
branchiostegals,  the  single  median  piece  being  osseous  in 
front  and  cartilaginous  behind.  Four  branchial  arches  are 
developed,  the  foremost  consisting  of  three,  the  second  and 
third  of  two,  and  the  last  of  a  single  piece.  There  is  no 
lower  pharyngeal.  Between  the  rami  of  the  lower  jaw  the 
throat  is  protected  by  a  pair  of  large  osseous  laminse  (gular 
plates),  which  have  been  considered  to  represent  the 
urohyal  of  osseous  fishes.  The  scapulary  arch  is  almost 
entirely  formed  by  the  well-developed  membrane-bones, 
which  in  the  ventral  line  are  suturally  united.  The 
pectoral  fin  is  supported  by  three  bones,  pro-,  meso-,  and 
meta-pterygium,  of  which  the  dilated  middle  one  alone 
bears  rays,  and  is  excluded  from  the  articulation  with  the 
shoulder-girdle. 

The  pubic  consists  of  a  paired  bone,  to  which  tarsal  bones 
supporting  the  fiu-rays  are  attached.. 

In  the  Lepidosteoidei  the  vertebrae  are  completely  ossified 
and  opisthocoelous,  having  a  convexity  in  front  and  a  con- 
cavity behind,  as  in  some  amphibians.  Though  the  end 
of  the  body  externally  appears  nearly  diphycercal,  the 
termination  of  the  vertebral  column  is,  in  fact,  distinctly 
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Jifiterocercal.  TLo  caudjil  fiu  is  suspended  from  Lrcma- 
pophyses  only,  and  does  uut  extend  to  the  neural  eide 
of  tho  vertebral  column.  Tlie  neural  arches  coalesce  with 
the  centrum;  the  interneurals  are  simple.  Tiie  abdominal 
vertebras  have  parapophyses,  to  which  the  ribs  are  attached. 
Only  the  caudal  vertebraB  have  haemal  spines. 

In  the  skull  of  Lepidosteiu  the  cartilage  of  the  endo- 
cranijam  is  still  more  replaced  by  ossifications  than  in  Poly- 
plerua,  those  ossifications,  moreover,  being  represented  by  a 
greater  number  of  discrete  bones.  The  membrane-bones 
in  particular  are  greatly  multiplied :  the  occipital,  for 
instance,  consists  of  three  pieces ;  the  vomer  is  double,  as 
in  Polyplerus  ;  the  maxillary  consists  of  a  series  of  pieces 
firmly  united  by  suture.  The  symplectic  reaches  the  lower 
jaw,  so  that  the  articulary  is  provided  with  a  double  joint,  viz., 
for  the  symplectic  and  quadrate  ;  the  component  parts  of  the 
lower  jaw  are  as  numerous  as  in  reptiles,  a  dentary,  splenial, 
articulary,  angular,  supra-angular,  and  coronary  being  dis- 
tinct. The  sides  of  the  head  are  covered  with  numerous 
bones,  and  a  prseoperculum  is  developed  in  front  of  tho 
gill-cover,  which,  again,  consists  of  an  operculum  and  sub- 
operculum. 

Each  hyoid  consists  of  three  pieces,  of  which  the  middle 
is  the  longest,  the  upper  bearing  the  largest  of  the  three 
branchiostegils  which  Lepidosleus  possesses  ;  a  long  and 
large  glossohyal  is  intercalated  between  the  lower  ends  of 
the  hyoids.  There  are  five  branchial  arches,  the  hindmost 
of  which  is  modified  into  a  lower  pharyngeal ;  upper 
pharyngeals  are  likewise  present  as  in  the  majority  of 
Teleosteous  fishes,  but  there  is  no  gular  plate. 

Of  the  scapulary  arch  the  two  halves  are  separated  by  a 
suture  in  the  median  line ;  the  membrane-bones  are  well 
developed,  only  a  remnant  of  tho  primordial  cartilage 
remaining ;  the  supraclavicle  is  very  similar  to  that  of 
Teleosteous  fishes,  and  in  a  less  degree  the  post-temporal. 
The  base  to  which  the  limb  is  attached  is  a  single  osseous 
plate,  supporting  on  its  posterior  margin  semi-ossified  rods 
in  small  number,  which  bear  the  pectoral  rays.  The 
pubic  consists  of  a  paired  bone.  The  elements  representing 
a  tarsus  are  quite  rudimentary,  and  reduced  in  number 
(two  or  three). 

The  vertebral  column  of  the  A  mioidei  shows  unmistakable 
characters  of  the  Palacichthyic  type.  The  arrangement  of 
its  component  parts  is  extremely  simple.  The  centra  of 
the  amphicoelous  vertebrre  are  well  ossified,  but  the  neural 
and  haemal  arches  do  not  coalesce  with  the  centra,  from 
which  they  are  separated  by  a  thin  layer  of  cartilage. 
AU  the  vertebrae  do  not  possess  apophyses  :  in  the  caudal 
portion  of  Amia  only  every  alternate  vertebra  is  providfed 
with  them.  The  heterocercil  condition  of  the  spinous  column 
is  well  marked;  as  in  the  other  Holostei,  the  hindmost 
vertebrae  are  turned  upwards,  become  gradually  smaller  in 
bize,  and  lose  their  neural  arches,  the  hsmals  reraaiuing 
developed  to  the  end.  Finally,  the  column  terminates 
in  a  thin  cartihginous  band,  which  is  received  between 
the  lateral  halves  of  the  fifth  or  sixth  upper  caudal  ray. 
The  interneurals  and  interhsemals  are  simple.  Only  the 
abdominal  vertebrae  bavo  parapophyses,  with  which  the 
ribs  are  articulated. 

Tho  configuration  of  the  skull,  and  the  development  and 
arrangement  of  its  component  parts,  approach  so  much 
the  Teleostean  type,  that  perhaps  there  are  greater  dif- 
ferences in  skulls  of  truly  Teleostean  fishes  than  between 
the  skulls  of  Amia  and  of  many  Pkysostomi.  Exter- 
nally the  cranium  is  entirely  ossified  ;  the  remains  of  the 
cartilaginous  primordial  cranium  can  only  be  seen  in  a 
section,  and  are  of  much  less  extent  than  in  many  Phpo- 
Btomous  fishea  The  immovable  intermaxillary,  the  dou\)le 
vomer,  the  double  articulary  cavity  of  .the  mandible  for 
junction  with  tha  quadra'e  end  symplectic  bones,  remind 


us  still  of  similar  conditions  in  the  skull  of  Lr^jldohltut ;  but 
the  mobility  and  formation  of  the  maxillary,  the  arrange- 
ment of  the  gill-covers,  the  development  of  a  praeopercnlnm, 
the  "uspensorium,  the  palate,  the  insertion  of  a  number  of 
branchiostegals  on  the  long  middle  hyoid  piece,  the  com- 
position of  the  branchial  framework  (with  upper  and  lower 
pharyngeals),  are  as  in  the  Teleosteous  type.  A  gular  plate 
replaces  the  urohyaL 

The  scapular  arch  is  composed  entirely  of  the  membrane- 
bones  found  in  the  TeUostei,  and  the  two  sides  are  loosely 
united  by  ligament.  The  base  to  which  tho  limb  is  attached 
is  cartilaginous  ;  short  semi-ossified  rods  are  arranged  along 
its  hinder  margin,  and  bear  the  pectoral  rays. 

IfYOLOOY. 

In  the  lowest  vertebrate,  Branch'ostom<i,  the  whole  of 
the  muscular  mass  is  arranged  in  a  longitudinal  band 
running  along  each  side  of  the  body  ;  it  is  vertically  divided 
into  a  number  of  flakes  or  segments  (myocommas)  by  apo- 
neurotic scpia,  which  serve  as  the  surfaces  of  insertion  to 
the  mu?cular  fibres.  But  (his  muscular  band  has  no  con- 
nexion with  the  notochord  except  in  its  foremost  portion, 
where  some  relation  has  been  formed  to  the  visceral  skeleton. 
A  very  thin  muscular  layer  covers  the  abdomen.  In  the 
Cyclostomes  also  the  greater  portion  of  the  muscular 
system  is  without  direct  relation  to  the  skeleton,  and,  again, 
it  is  only  on  the  skull  and  visceral  skeleton  that  distinct 
muscles  have  been  differentiated  for  special  functions. 

To  the  development  of  the  skeleton  in  the  more  highly 
organized  fishes  corresponds  a  similar  development  of  the 
muscles :  the  maxillary  and  branchial  apparatus,  the 
pectoral  and  ventral  fins,  the  vertical  fins  and  especially 
the  caudal,  possess  a  separate  system  of  muscles.  But 
the  most  noteworthy  is  tne  muscle  covering  the  sides  of 
the  trunk  and  tail  (already  noticed  in  Branchiostoma), 
which  Cuvier  described  as  the  "great  lateral  muscle," 
and  which,  in  the  higher  fishes,  is  a  compound  of  many 
smaller  segments  (myocommas),  corresponding  in  number 
with  the  vertebrae.  Each  lateral  muscle  is  divided  by 
a  median  longitudinal  groove  into  a  dorsal  and  ventral 
half;  the  depression  in  its  middle  is  filled  by  an  embryonal 
muscular  substance  which  contains  a  large  quantity  of  fat 
and  numerous  blood-vessels,  and  therefore  differs  from  ordi- 
nary muscle  by  its  softer  consistency,  and  by  its  colour, 
which  is  reddish  or  greyish.  Superficially  the  lateral  muscle 
appears  crossed  by  a  number  of  white  parallel  tendinous 
zigzag  stripes,  forming  generally  three  angles,  of  "which 
the  upper  and  lower  point  backwards,  the  middle  one  for- 
wards. These  are  the  outer  edges  of  the  aponeurotic  septa 
between  the  myocomma.".  Each  septum  is  attached  to 
the  middle  and  to  the  apophyses  of  a  vertebra,  and,  ia 
the  abdominal  region,  to  its  rib;  frequently  the  septa 
receive  additional  support  by  the  existence  of  epiplenral 
spines. 

In  connexion  wfth  the  muscles  reference  has  to  be 
made  to  the  electric  organs  with  which  certain  fishes  are 
provided.  That  these  have  been  developed  out  of 
muscular  substance  is  more  than  probable,  not  only  from 
the  examination  of  peculiar  muscular  organs  (the  function 
of  which  is  still  conjectural)  occurring  in  the  rays,  and 
in  Mormyrui  and  G ymnarchus,  but  especially  from  the  re- 
searches into  the  development  of  the  electric  organ  of 
Torpedo.  The  fishes  possessing  fully  developed  electric 
organs,  with  the  power  of  accumulating  electric  force  and 
communicating  it  in  the  form  of  shocks  to  other  animals, 
are  the  electric  rays  (Torpedinida;),  the  electric  sheath-fish 
of  tropical  Africa  (Malaptervrui),  and  the  electric  eel  of 
tropical  America  (Gymnotui).  The  structure  and  arrange- 
ment of  the  electric  oi^an  are  very  different  in  these 
fishes. 
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Ill  Torpedu  the  oloctric  oi'Kiiis  nvu  Inige,  Hat,  uuifoiiu  ljodii;8, 
lying  ono  on  each  side  of  the  liead,  bounded  behind  by  tlio  scopular 
arch,  atid  laterally  by  the  anterior  cresccnt-sUaped  tips  of  the  pectoral 
■fins.  They  consist  of  an  assemblage  of  vertical  hexagonal  prisms, 
wjiose  ends  are  in  contact  with  the  integuments  above  and  below  ; 
and  ench  prism  is  subdivided  by  delicate  transverse  septa,  forming 
«ell»  filled  with  a  clear,  trembling,  jelly-like  fluid,  and  lined  within 
■fcy  an  epithelium  of  nucleated  corpuscles.  Between  this  epithelium 
mnd  the  transverse  septa  and  walls  of  the  prism  there  is  a  layer  of 
tissue  on  which  the  terminations  of  the  nerves  and  vessels  ramify. 
Hunter  counted  four  hundred  and  seventy  prisms  in  each  battery 
«f  Torpedo  marmorata,  and  demonstrated  the  enormous  supply  of 
nervous  matter  which  they  receive.  Each  organ  rocoivea  one 
■branch  of  the  trigeminal  nerve  and  four  branches  of  the  vagus,  the 
former,  and  the  three  anterior  branches  of  the  latter,  being  each  as 

thick  as  the  spinal  chord  (electric  lobes). 

In  Malaptevunis  the  electric  orgun  extends  over  the  whole  body, 

but  is  thickest  on  the  abdomen  ;  it  lies  between  two  aponeurotic 

membranes  below  the  skin,  and  consists  of  rhomboidal  cells  which 

contain  a  rather  firm  gelatinous  substance.    The  electric  nerve  takes 

its  origin  from  the  spinal  chord,  does  not  enter  into  connexion  with 

jpinglia,  and  consists  of  o  single  enormously-strong  primitive  fibre, 

JvhicU  distributes  its  branches  in  the  electric  organ. 

The   electric  eel   is   the  most   powerful   of  electric   fishes.     Its 

electric  organ  consists  of  two  pairs  of  longitudinal  bodies,  situated 

immediately  below  the  skin,  above  the  muscles, — one  pair  on  the 

back   of   the  tail,  and   the  othen-pair  along  the   enal   fin.     Each 

fasciculus  is  composed  of  flat  partitions  or  septa,  with  transverse 

divisions  between  them.     The  outer  edges  of  the  septa  appear  in 

•nearly  parallel  lines  in  the  direction  of  the  longitudinal  axis  of  the 

tody,   and  consist  of  thin  membranes,   which  are  easily 

torn  ;  they  serve  the  same  pu-pose  as  the  columns  in  tho 

analogous  organ   of    the   torpedo,    making- the   walls   or 

abutments  for  tlio  perpendicular   and  transverse   dissepi- 
ments, which  are   exceedingly  numerous,  and  so  closely 

aggregated   as  to   seem  almost   in    contact.     The  minute 

prismatic   cells,   intercepted   between  these   two  sorts   of 

plates,  contain  a  gelatiuous  matter  ;  the  septa  are  about 

Vjth  of  au  inch  from  each  other,  and  a  length  of  one  inch  .  ^      .   ..  .    „    ,  .  „         i      .. 

•"   ,   .  p    .        »        1      I     „j    f  „*,, ii„     „;„;,,„  Fio  40. — Brain  of  Perch.     1.  tpper  aspecr.    II.   Lower   a*pecf.    a,  rereoellum;   b,  optic 

contains  a  series  of  two  hundred  and  forty  cells,  giving  '■'^^^«^,  ,,^ml.phere»;  V,  lobl  l,,lerlo,« ; /.  bypophy.,.;  ^,  lubl  po.t.rlor.. ;  <,  oU.elJ.ry 
an  enormous  surfacp.  to  the  electric  organs,  liie  whole  lobca;  n,neivnii  opticus;  o,  ncrvu*  oUactoilua;  p,  pervus  oculo-motorlus;  g,  nervua 
«ppar.itu3  is  supplied  with  more  than  two  hundred  nerves,  trochlcarls ;  r.  pcrvus  trlRemlous;  «,  neivus  acoustlcua  ;  /,  servui  vagua;  «,  nervna 
which  are  the  continuations  of  the  rami  anteriorcs  of  the  abducena;  v,  fou.th  vcntilclc. 
spinal  nerves,  Iij  tJieir  course  they  givp  out  branches  to  tho  muscles 
of  tho  hack,  and  to  tho  skin  of  the  animal.      In  thoGymnotes,  as  in 


a  Uuidiil  auJ  a  veutral  brancli,  as  in  other  fishes.  The  tw» 
anterior  pairs  pas3  to  tlie  membrannus  parts  above  the 
mouth,  and  supply  with  nerve  filaments  a  ciliated  depression 
near  the  eitromity  of  tlie  fish,  which  is  considered  to  be  an 
olfactory  organ,  and  two  pigment  spots,  the  rudiments  of 
eyes.  An  auditory  organ  is  absent.  The  Kpinal  cord 
of  the  Cyclostomes  is  flattened  in  its  whole  extent,  band- 
lilcc,  and  elastic ;  also  in  Chimara  it  is  elastic,  but 
flattened  in  its  posterior  portion  only.  In  all  other 
fishes  it  is  cylindricul,  non-ductile,  and  generally  extend- 
ing along  the  whole  length  of  the  spinal  canal.  The 
Plectognaths  offer  a  singular  exception  in  this  respect, 
that  the  spinal  cord  is  much  shortened,  the  posterior 
portion  of  the  canal  being  oceujiied  by  a  long  cauda  equina ; 
this  shortening  of  the  spinal  cord  has  become  extreme  in 
tho  sun-fish  {Orthagoriscus),  in  which  it  has  shrunk  into 
a  short  and  conical  appendage  of  the  brain.  In  the 
devil-fish  (Lophins)  also  a  long  cauda  equina  partly  con- 
ceals tho  cord  which  terminates  on  the  level  of  about 
tho  twelfth  vertebra. 

The  brain  of  fishes  is  relatively  small ;  in  the  burbot 
(Lota)  it  has  been  estimated  to  be  the  ^^jth  part  of  the 
weight  of  the  entire  fish,  in  the  pike  the  -j-yVs*^  P^""*.  ^Q^ 
in  the  large  sharks  it  is  relatively  still  smaller. . 


the  torpedo,  tho  nerves  supplying  tho  electric  organs  are  much 
larger  than  those  bestowed  on  any  part  for  tho  purposes  of  sensation 
or  movement. 

The  phenomena  attending  tho  exercise  of  this  extra- 
ordinary faculty  closely  resemblo  muscular  action.  Tho 
time  and  strength  of  the  discharge  are  entirely  under  the 
control  of  the  fish.  Tho  power  is  exhau.sted  after  some 
time,  and  needs  repose  and  nourishment  to  restore  it. 
If  the  electric  nerves  are  cut  and  divided  from  the  brain, 
the  cerebral  action  is  interrupted,  and  no  irritant  to  the 
body  has  any  effect  in  exciting  electric  discharge  ;  but  if 
their  ends  be  irritated  the  discharge  takes  place,  just  as  a 
.muscle  is  excited  to  contraction  under  similar  circumstances. 
Singularly  enough,  also,  the  opplication  of  strychnine  causes 
simultaneously  a  tetanic  state  of  the  muscles  and  a  rapid 
succession  of  involuntary  electric  discharges.  The  strength 
of  the  discharges  depends  entirely  on  the  size,  health,  and 
energy  of  tho  fish,  an  observation  completely  agreeing  with 
that  made  on  the  oQicacy  of  snake-poison.  Like  this  latter, 
the  property  of  the  electric  force  serves  two  ends  in  tho 
economy  of  the  animals  which  are  endowed  with  it :  it  is 
necessary  to  them  for  overpowering,  stunning,  or  killing 
the  creatures  on  which  they  feed,  whilst  incidentally  they 
ttae'it  as  the  means  of  defending  themselves  from  their 
«nemie& 

Njeueology. 

iThe  most  simple  condition  of  the  nervous  central  organ 
Icnown  in  vertebrates  is  found  in  Branchiostoma.  In  this 
^sh  the  spinal  cord  tapers  at  both  ends,  no  anterior  cerebral 
swelling,  or  anything  approaching  a  brain,  being  present. 
It  is  band-like  along  its  middle  third,  and  groups  of  darker 
cells  mark  the  origins  of  the  fifty  or  sixty  pairs  of  nerves 
which  accompany  tho  intermuscular  septa,  and  divide  into 


The  brain  of  osaeous  fishes  (fig.  40)  viewed  from  above 
shows  three  protuberances,  respectively  termed  the  prosen 
cephalon,  mesencephalon,  and  metencephalon,  the  two 
anterior  of  which  are  paired,  the  hindmost  being  single. 
Tho  foremost  pair  are  the  hemispheres,  which  are  solid  in 
their  interior,  and  provif\d  with  two  swellings  in  front, 
the  olfactory  lobes.  The  second  pair  ore  the  optic  lobes, 
which  generally  are  larger  than  tiie  hemispheres,  and 
succeeded  by  the  third  single  portion,  the  cerebellum. 
The  optic  lobes  possess  a  cavity  (ventriculus  lobi  optici), 
at  the  bottom  of  which  some  protuberances  of  variable 
development  represent  the  corpora  quadrigemina  of  higher 
animals.  On  the  lower  surface  of  the  base  of  the  optic 
lobes,  behind  the  crura  cerebri,  two  swellings  are  observed,' 
the  lobi  inferiores,  which  slightly  diverge  in  front  for  tho 
passage  of  the  infundibulum,  from  which  a  generally  largo 
hypophysis  or  pituitary  gland  is  suspended.  The  relative 
size  of  tho  cerebellum  varies  greatly  in  the  dififerent  osseous 
fishes  :  in  the  tunny  and  silurus  it  is  so  large  as  nearly 
to  cover  the  optic  lobes;  sometimes  distinct  transverse 
grooves  and  a  median  longitudinal  groove  are  visible. 
The  cerebellum  possesses  in  its  interior  a  cavity  which 
communicates  with  the  anterior  part  of  the  fourth  ventricle 
The  medulla  oblongata  is  broader  than  the  spinal  cord? 
and  contains  tho  fourth  ventricle.  In  most  fishes  a  perfeci 
roof  is  formed  over  the  fourth  ventricle  by  two  longitudinal 
pads,  which  meet  each  other  in  the  median  line  (lobi 
posteriores). 

The  brain  of  "Ganoid  fishes  shows  great  Bimilarity  to 
that  of  the  TeUostei ;  there  is,  however,  t  considerable 
diversity  in  tho  arrangement  of  its  various  portions  in  tho 
different  ty|ios.  In  the  sturgeons  and  Polyptenis  (fig.  41) 
the  homi.'j|)liorc3  are  more  or  less  remote  from  the  mesen- 
cephalon, so  that  in  an  upper  view  the  crura  cerebri,  witli 
the  intermediate  entrance  into  the  ttiird  ventricle  ffisauie 
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cerebri  magna),'  may  be  Been.  A  vascular  membranous 
eac,  emphysb,  containiDg  lymphatic  ilLiid,  takes  its  origia 
from  the  third  ventricle,  its  base  being  expanded  over  the 
anterior  interspace  of  the  optic  lobes,  and  the  apex  being 


Tin.  41.— nialg  of  Ptli/r'tn'-  (Aflc  Mlllitr)  1  l'pi>cr,  II..  LaioiiI,  III. 
l.ower  i^jKCt.  a,  mciltil..«;  b,  rorp'Tl  u»'l(urmU;  e,  ctrcbcllum;  J,  Inltl 
optlcl;  *.  liypAplijrtiA;  /.  fls^nrs  cerrtil  tn«rn»:  i7,  ncmi*  optlcu*:  9',  fhl«»iim; 
A,  bemUphercs ;  1,  lohua  olftctbriaa  ;  I,  tlnna  rlioinbolUnlls  (fonnh  Tcotrlclc). 

fixed  to  the  cartilaginous  roof  of  the  cranium.  This  struc- 
ture is  not  peculiar  to  the  Ganoids,  but  is  found  in  various 
stages  of  development  in  Telcosteans,  marking,  when  pre 
nent,  the  boundary  between  the  prosencephalon  and  mesen- 
cephalon. The  lobi  optici  are  o.>!3ontialIy  as  in  Telcosteans. 
The  cerebellum  penetrates  into  the  ventriculus  lobi  optici, 
and  extends  thence  into  the  open  sinus  rhomboidalio.  At 
its  upper  surfaco  it  w  crossed  by  a  commissure  formed  by 
the  corpora  restitormia  of  the  modnlla. 

As  regards  eitjrnal  configuration,  the  brain  of  Lfpld- 
osltus  and  Amia  approach  still  more  the  Tcieostoous  typo. 
The  prosencephalon,  mesencephalon,  and  mctenccphalon 
are  contiguous,  and  the  corcbelluiii  lack.^  the  prominent 
transverse  commissure  at  it'  upper  surface.  The  sinus 
rbomboidalis  is  open. 

The  brain  of  Chondroptcrygians  (fig.  42)  is  more 
developed  than  that  of  other  fisbes,  and  is  distinguifhed 
by  well-marked  cha- 
racters. These  are  — 
first,  the  prolong! 
tion  of  the  olfactory 
lobes  into  pedicles 
of  greater  or  less 
length,  which  dilate 
into  great  ganglionic 
masses,  where  they 
come  into  contact  ^'°-_^ 
with  the  olfactory 
sacs ;  secondly,  the 
space  which  gene- 
rally intervenes  be- 
tween the  prosencephalon  and  mesencephalon,  as  in  some 
Ganoids ;  tliirdly,  the  large  development  of  the  meten- 
cephalon. 

The  cerebellum  is  very  large,  overlying  a  portion  of 
the  optic  lobes  and  of  the  sinus  rbomboidalis,  and  is 
often  transversely  grooved.  The  side-walls  of  the  fourth 
ventricle,  which  are  formed  by  the  corpora  restiformia,  are 
singularly  folded,  and  appear  as  two  pads,  one  on  each  side 
of  the  cerebellum  (lobi  posteriores  or  lobi  nervi  trigemini). 

The  brain  of  the  Cyclostomes  represents  a  type  different 
from  that  of  other  fishes,  showing  at  irs  upper  surf.ice 
three  pairs  of  protuberance  in   front  of  the  cerebellum; 


Rraln  ot  Carrhariai.  (Alter  Owen)  tfc, 
ncrvua  ucouatlcu*;  6  coipus  rcsriroinic  ;  r.reic 
bulluin  ;  d,  lobuB  (i)>ticu^;  f,  liypjiplivilt ;  >/,  neivus 
opticus;  /),  licmhiiheic  ;  i.  lobitn  olfact.ii  lui ;  f, 
olfactory' pcdlclo;  i,  ncrviu  oUa<  toiliM  ;  f,  rpl- 
plt.VBis  ;  ni.  nrrviis  oriilo-tnotorlUK ;  fr,  i.ct\ua 
tilcemlnus;   r,  iiervua  ragut. 


they  are  nil  solid.  The  fpremost  pair  are  the  large 
olfactory  tubercles,  which  are  extremely  largo  in  Petro- 
myzon.  They  are  followed  by  the  hemispheres,  with  a 
single  body  wedged  in  between  their  posterior  holt;  in 
Pctromyuxi,  ot  least,  the  vasciihir  tissue  leading  to  an 
epiphysis  seems  to  bo  connected  with  this  body.  Then 
follows  the  lobus  vcnlriculi  tcrtii,  distinctly  paired  in 
)fyxiniiids,  but  less  distinctly  in  Pctromtjion.  'Jlio  last 
pair  arc  the  corpora  quadngeminn.  According  to  this  in- 
tcrpretatiun,  the  cerebellum  would  be  absent  in  Myxinoiils, 
and  rcprcsentc'l  in  yV/;-.<my:o«  by  a  narrow  commissure 
only,  stretching  over  the  foremost  part  of  the  Kinus  rhom- 
boidali.s.  In  the  Jlyxinoids  the  medulla  oblimgata  ends 
in  two  divergent  swcUinga,  free  and  obtuse  at  their  ex- 
tremity, from  which  most  of  tlie  cerebral  nervts  take  their 
origin." 

Two  very  important  conditions  require  mention.  The 
first  relates  to  the  optic  nerves,  viz.,  to  tlitir  mutual 
relation  immedi.\tcly  after  their  origin,  which  ia  very 
cliaracteristic  of  the  oulicliib:,ea  of  fishes.  In  the  Cyclo- 
stomes they  have  no  further  connexion  with  each  other, 
eacli  going  to  the  eye  of  its  own  side.  In  the  Trirusid  (fig. 
40,  fi)  they  simply  cros.'*  each  other  (dccus.sate),  so  that  the 
one  starting  from  the  right  half  of  ilie  brain  goes  to  the 
left  eye  and  vic'r  rrrsn.  Finally,  in  the  Polceuhthx/it  (fig. 
41,^')  the  two  nerves  arc  fused  together,  immediately  after 
their  origin,  into  u  chiasms. 

The  second  nuteworlhy  peculiarity  occurs  in.  the  distri- 
bution of  the  norvus  vagus  ;  it  emits  a  strong  branch, 
called  nervus  lat.ralis,  which  nccon)i>aiiies  the  lateral 
mucous  system  of  the  trunk  and  tail  This  is  cither  a 
single  longitudinal  stem,  gradually  becoming  thinner 
behind,  and  running  mipcrticially  below  the  hkiu  (.S'u/. 
monidic,  C'>/clnfj(n-iis)  or  deeply  between  the  muscles 
(sharks,  Chimcriu),  oris  divided  into  two  parallel  bratvclies 
(most  Teleostei) ;  thus  in  the  perch  there  are  two  branches 
on  each  side,  the  superficial  one  supplying  the  lateral  line, 
whilst  the  deep-seated  branch  communicates  with  the 
Biiinal  nerves  and  sujiplies  the  septa  between  the  myocom- 
luas  and  the  skin.  in  fishes  which  lack  the  lateral 
muciferous  system  and  po.ssess  hard  integuments,  as  the 
Ostracions,  the  lateral  nerve  is  more  or  less  rudiment.iry. 
It  is  entirely  absent  in  Myxinoids,  but  the  ga.stric  branches 
of  the  vagus  are  continued,  united  as  a  sinde  nerve  alontr 
the  intestine  to  the  anus. 

Fishes  possess  all  the  spino-cerebral  nerves  of  the 
higher  Vertebrata,  with  the  exception  of  the  nervus  acces- 
Borius.  A  separate  norvus  hypoglossus  is  also  absent,  but 
elements  from  the  first  spinal  nerve  are  distributed  over 
the  area  normally  supplied  by  this  nerve  in  higher  ver- 
tebrates. The  number  of  spinal  nerves  corrcsjionds  to 
that  of  the  veitebrr.  through  or  between  which  they  pass 
out. 

A  syropalhic  nervous  system  appears  to  bo  absent  in 
Bmiichiosioma,  and  has  not  yet  been  clearly  made  out  in 
the  Cyclostomes.  It  is  well  develojicd  in  the  Palceiehlhr/tt, 
but  without  the  cephalic  portion.  This  latter  is  present  in 
all  osseous  fishes,  in  which  the  communication  of  sympathy 
has  been  found  to  exist  between  all  the  cerebral  nerves, 
except  the  olfactory,  optic,  and  acoustic.  The  sympathic 
trunks  run  along  each  side  of  the  oorta  and  the  back  of 
the  abdomen  into  the  haemal  canal,  communicate  in  their 
course  with  the  ventral  branches  of  each  of  the 'spinal 
nerves,  and,  finally,  often  blend  together  into  a  common 
trunk  beneath  the  tail.  At  the  points  of  communication 
with  the  cerebral  and  spinal  nerves  ganglia  are  frequently 
developed,  from  which  nerves  emerge  which  are  distri- 
buted to  the  various  Ti'scera. 

'  For  a  nore  ilctiulcd  account  of  the  tpino-ccrelinl  nerve.',  see  /«• 
tic'rcHnr  to  Ih'  Slifti)  !•/  F'itli(t,  I'J-  A.  (jiintlifr. 


652 


ICHTHYOLOGY 


[OBOANS  07  8EK8B. 


Organs  of  Sense. 

Organ  of  Smell. — It  is  characteristic  of  the  organ  of 
smell  in  fishes  that  it  has  no  relation  whatever  to  the  re- 
Bpiratory  function,  with  the  exception  of  the  Dipnoi,  in 
which  possibly  part  of  the  water  received  for  respiration 
passes  through  the  nasal  Fac. 

The  olfactory  organ  is  single  in  Branchiostoma  and  the 
Cyclostomes.  In  the  former  a  small  depression  on  the  front 
end  of  the  body,  clothed  with  a  ciliated  epithelium,  is  re- 
garded as  a  rudimentary  organ  of  smell.  In  the  adult' 
Pelromyzon  a  membranous  tube  leads  from  the  single 
opening  on  the  top  of  the  head  into  the  cartilaginous  olfac- 
tory capsule,  the  inside  of  which  is  clothed  by  membranes 
prolonged  into  a  posterior  blind  tube  (fig.  31,  s),  which 
penetrates  the  cartilaginous  roof  of  the  palate,  but  not  the 
mucous  membrane  of  the  buccal  cavity.  In  the  Myxinoids 
the  outer  tube  is  strengthened  by  cartilaginous  rings  like 
a  trachea;  the  capsule  is  lined  by  a  longitudinally  folded 
pituitary  membrane,  and  the  posterior  tube  opens  backwards 
on  the  roof  of  the  mouth,  the  opening  being  provided 
with  a  valve.  In  all  other  fishes  the  organ  of  smell  is  double, 
there  being  one  on  each  side  ;  it  consists  of  a  sac  lined  with 
a  pituitary  membrane,  and  may  be  provided  with  one  or 
with  two  openings,  or  may  have  none.  The  position  of 
these  openings  is  very  different  in  the  various  orders  and 
suborders  of  fishes. 

It  is  certain  that  fishes  possess  the  faculty  of  perceiving 
odours,  and  that  various  scents  attract  or  repel  them.  A 
mangled  carcase  or  fresh  blood  attracts  sharks,  as  well 
as  the  voracious  Serrasalmonoids  of  the  South  American 
rivers.  There  is  no  reason  to  doubt  that  the  seat  of  that 
perception  is  in  the  olfactory  sac  ;  and  it  may  be  reasonably 
conjectured  that  its  strength  depends  mainly  on  the  degree 
of  development  indicated  by  the  number  and  extent  of  the 
interior  folds  of  the  pituitary  membrane. 

Organ  of  Sight. — Tiie  position,  direction,  and  dimen- 
sions of  the  eyes  of  fishes  vary  greatly.  In  some  they  have 
an  upward  aspect,  and  are  often  very  close  together ;  in 
others  they  are  lateral,  and  in  a  few  they  are  even  directed 
downwards.  In  a  very  few  this  organ  appears  to  be  entirely 
absent.  In  some  Gobioids  and  Trachinoids  {Periophthal- 
mus,  Boleophihalmus,  Uranoscopus,  <fcc.)  the  eyes,  which  are 
on  the  upper  side  of  the  head,  can  be  elevated  and  de- 
pressed at  the  will  of  the  fish.  In  the  range  of  their 
vision  and  in  their  acuteness  of  sight,  fishes  are  very  in- 
ferior to  the  higher  classes  of  vertebrates,  yet  at  the  same 
time  it  is  evident  that  they  perceive  their  prey,  or  approach- 
ing danger,  from  a  considerable  distance  ;  and  it  would 
appear  that  the  visual  powers  of  a  Periojihthahnns  (fig.  12), 
when  hunting  insects  on  the  mud-flats  of  the  tropical  coasts, 
are  quite  equal  to  those  of  a  frog. 

The  eye  of  Branchiostoma  (fig.  30,^)  is  of  the  most  rudi- 
mentary kind.  It  IS  simply  a  minute  speck  coated  with 
a  dark  pigment,  and  receiving  the  end  of  a  short  nerve. 
In  Myxinoids  the  minute  rudiment  of  the  eye  is  covered  by 
skin  and  muscles.  This  is  also  the  case  in  many  of  the  blind 
Teleosteous  fishes  ;  whilst  in  the  former  fishes,  however, 
the  organ  of  sight  has  not  attained  to  any  degree  of 
development,  the  rudimentary  eye  of  blind  Teleostei  is  a 
retrogressive  formation,  in  which  a  lens  and  other  portiono 
of  the  eye  can  often  be  recognized.  In  fishes  with  a 
well-developed  eye  it  is  imbedded  in  »  layer  of  gelatinous 
and  adipose  aubstartce,  which  covers  the  cavity  of  the  orbit. 
A  lachrymal  gland  is  absent.  In  the  Chondropterygians  the 
eyeball  is  supported  by  and  moves  on  a  cartilaginous 
peduncle  of  the  orbital  wall.  In  the  majority  of  Teleosteans, 
and  in  Acipenser,  a  fibrous  ligament  attaches  the  sclerotic 
to  the  wall  of  the  orbit.  The  proper  muscles  of  the  eyeball 
S"*  always  present.     In  all  fishes  the  gcTieral  inte^  ment 


of  the  head  passes  over  the  eye,  and  becomes  transparent 
where  it  enters  the  orbit ;  sometimes  it  simpljr  passes 
over  the  orbit,  sometimes  it  forms  a  circular  fold.  The 
anterior  and  posterior  portions  may  be  specially  broad, 
becoming  the  seat  of  an  adipose  deposit  (adipose  eyelids), 
as  in  Scomber,  Caranx,  Mitgil,  Ac.  In  many  of  these 
fishes  the  extent  of  the  eyelids  varies  with  the  seasons ; 
during  the  spawning  season  they  are  so  much  loaded  with 
fat  as  nearly  to  tide  the  whole  eye.  Many  sharks  possess  a 
nictitating  membrane,  developed  from  the  lower  part  of  the 
palpebral  fold,  and  moved  by  a  proper  set  of  muscles. 

The  form  of  tlie  biilbas  (fig.  43)  is  Bubhemispherical,  the  cornea 
(co)  being  flat.  If  it  were  convex,  as  in  higher  vertebrates,  it  woijii 
be  more  liable 'to  iiijuiy  ;  but,  asit  is  level 
with  the  side  of  the  head,  thechaucesof 
injury  by  friction  are  diminished.  The 
sclerotica  (sc)  is  cartilaginous  in  Chon- 
dropterygians and  Acipensers,  fibrous  and 
of  varying  thickness  in  Teleosteans,  in  the 
majority  of  which  it  is  supported  by  a 
pair  01  cartilaginous  or  ossified  hemi- 
spheroid  cups  (c).  In  a  few  fishes,  os  in 
t'crntiyltis,  Xiphias,  the  cups  are  confluent 
into  one  cup,  which  possesses  a  foramen 
behiud  to  allow  the  passage  of  the  optii;  ^,„    43  -Vertical     scctloa 


through  eye  of  Xiphiai. 
(After  Owen.)  fo,  cornea  ; 
gc,  sclerotica  ;  o  neivua 
opticus ;  f.Bcleiy'  ^apsuK-; 
a,  membruDa  aigentea;  v, 
Dlcrabrnna  vascillosa  *  u, 
menibrana  uvea  ;  ch,  cho- 
roid gland:  r.  i-etlna;  /, 
processus  fHlclformis;  A, 
humor  vltreus;  /,  lens;  f. 
Iris. 


nerve  (0). 

The  membranes  situated  between  the 
sclerotica  and  retina  are  collectively  called 
choroidea,  and  are  thrc3  in  number.  The 
one  in  immediate  contact  with  the  sclero- 
tic, and  continued  upon  the  iris,  is  by  no 
means  constantly  present  ;  it  is  the  mem- 
bvana  argentea  (a),  and  is  composed  of  mi- 
croscopical crystals  reflecting  a  silvery  or 
sometimes  golden  lustre.  The  middle  layer  is  the  membrana  vas- 
culosa  or  Halleri  (v),  the  chief  seat  of  the  ramificatious  of  ihe  choroid 
vessels  ;  tlie  innermost  layer  is  the  membrana  Ruyscheana  or  uvea 
(»),  which  is  composed  of  hexagonal  pigment-cells,  usually  of  a  deep' 
brown  or  black  colour. 

In  many  Tclcostei  a  rete  mirabile  surrounds  the  entry  of  the  optio 
nerve  ;  it  is  situated  between  the  membrana afgentea  and  vascnlosn, 
and  called  the  choroid  gland  (ch).-  It  receives  its  arterial  blood 
from  tlie  artery  issuing  from  the  pseudobranchia,  the  presence  of  a 
choroid  gland  being  always  combined  with  that  of  a  pseudobranchia. 
Teleosteans  without  pseudobranchia  have  no  choroid  gland.  In  tho 
Palocichthycs,  on  the  otljer  hand,  the  iiseudobranehia  is  present  and 
a  choroid  gland  absent. 

The  iris  (i)  is  merely  the  continuation  of  the  choroid  membrane  ; 
its  capability  of  contracting  and  expanding  is  much  more  limited 
than  in  higlver  vertebrates.  The  pujiil  is  generally  round,  some- 
times horizontally  or  vertically  elliptical,  iometimes  fringed.  In 
the  rays  and  Plcuroncdidce  a  lobe  descends  from  the  upper  margin 
of  the  pupil,  and  the  outer  integument  overlying  this  lobe  is 
coloured  and  non-transparent, — a  structure  evidently  preventing 
light  from  entering  the  eye  from  above. 

In  most  Tclcoslci  a  fold  of  the  choroidea,  called  the  processus 
falciformis  (/),  extends  from  the  vicinity  of  the  entrance  of  the 
optic  nerve  to  tlue  lens.  It  seems  to  be  constantly  absent  in 
Ganoids, 

The  vitreous  humour  (h),  which  fills  the  posterior  cavity  ol 
the  eye-ball,  is  of  a  firmer  consistency  than  in  the  higher  verte» 
brates.  The  lens  is  spherical,  or  nearly  so,  firm,  denser  towards 
the  centre,  and  lies  in  a  hollow  of  the  vitreous  humour.  'When  1 
f.ilciform  process  is  present,  it  has  one  end  attached  to  the  lensj 
which  is  thus  steadied  in  its  position.  It  is  composed  of  concentrii 
layers  consisting  of  fibres,  which  in  the  nucleus  of  the  body  hav« 
marginal  teeth,  by  which  they  are  interlocked  together.  In  Fctroi 
myton  this  serrature  is  absent,  or  but  faintly  indicated. 

The  anterior  cavity  of  the  eye  is  very  small  in  fishes,  in  conse- 
quence of  the  small  degree  of  convexity  in  the  cornea  ;  the  quantity, 
of  the  ariueous  humour,  therefore,  is  very  small,  just  sufficient  to 
float  the  free  border  of  the  iris  ;  and  the  lessened  refractive  power 
of  the  aqueous  humour  is  compensated  by  the  greater  con,veiity  of 
the  lens. 

Organ  oj  Hearing.  — No  trace  of  an  organ  of  hearing  has 
been  fcnjnd  in  Branchiostoma.  In  the  Cyclostomes  the 
labyrinth  is  enclosed  in  externally  visible  cartilaginous 
capsules  laterally  attached  to  the  skull ;  it  consists  of  a 
single  semicircular  canal  in  the  Myxinoids,  whilit  tho 
Petromt/zontes  possess  ,  two' .  semicircular  canals  with  & 
vestibulum. 

In  all  other  fishes  the  labyrinth  consists  of  avextibulum 
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and  Uireo  Kefnicircular  canaU,  the  vestibule  dilating  intj 
one  or  more  sacs,  nliicU  contain  the  otoliths.  A  tympanum, 
tympanic  cavity,  and  external  parts  are  entirely  absent  in 
tlic  class  of  fisiies. 

In  the  Chondropterygians  and  Dipnoi,  the  labyrinih  is 
enclosed  in  the  cartilaginous  substance  of  the  skull.     In 
the  former  the   excavation   in   the  car- 
tilage  is   larger   than   the  membranous 
hbyriuth,  but  nearly  corresponds  to  it  in 
form  ;  the  part  which  receives  the  mem- 
branous vestibulura  is  called  vestibulum 
cartilagineura,  from  which  a  canal  issues    / 
a'ld    penetrates    to    the    surface    of   the  F; 
skull,  where  it  is  closed  by  the  skin  in    y!„„,).    i.  outir.  ii. 
sharks,  but  opens  by  a  minute  foramen     inner  o.«pcre. 
in  rays.     Tlie  otulilhic  contents  are  soft  and  chalklike. 

In  the  Teleo.steans  the  sac  which  contains  the  otoliths 
lies    on    each 
side     of     the 
base     of    the 
cranial  cavitj-, 
and    is    often 
divided    by  9 
septum     into 
two   comparl 
ments  of   un- 
cqualsizc,eacli 
containing     a 
firm  and  solid 
utolitb^      (fig. 
44) ;''     these 
bodies  possess 
indented  mar- 
gins, frequent- 
ly   other    im- 
pressions, and 
grooves,      'in 
which    nerves 
from    the   N. 
acousticus  arc  lodged;" they 
vary  much  in  size  and  form, 
but  in  both  respects  siiow  a 
remarkabl  e  constancy  in'the 
same  kind  of  fishes.     Out- 
wards the  vestibule  is   iii 
contact    with    the   osseous 
side  wall  of  the  skull,  in- 
wards  with   the    metence-^ 
phalon   and    medulla    ob- 
longata ;  it  contains  another 
firm  concretion,  and  opens 
by  five   foramina  into  the 
three   scmicirculir   canals. 
The    terminations    of    the 
acoustic   nerve   tire   distri- 
buted over  the  vestibular 
concretion  and  the  ampulli- 
form  ends  (fig.   45)  of  the 
semicircular  canals,  without 
being   continued   into   the 
latter,  which  are  filled  witli 
fluid.       The     semicircular 
canals  (fig.  45)  are  some- 
times lodged  in  the  cranial 
bones,  sometimes  partly  free 
in  the  cranial  cavity.    Many 
Teltostei    have   fontanelles 
in  tue   roof   of  the  skull, 
closed  only  by  skin  or  very  thin  bone  at  the  place  where 
the  auditory  orjan  approaches  'he  surface,  by  which  means 


Fig.  45. — Commiiniraflon  between  audjtor; 
organ  anj  air-bliujder  in  Ihe  Carp.  (After 
K.  H.  Weber.)  a,  basiiphenoid:  6.  ocrl- 
I'lul;  c,  sujiraoccipital ;  d,  exoecipilaj ;  e. 
paroccipiUU  ;  /.  atisphenold  ;  g,  neural 
arch  of  first  Tertebra;  h.  •',  t,  aeconj.tliird. 
and  fourth  Teil^brj; ;  A',  i',  parapophytcs 
of  aecind  and  third  vertebra:;  •",  jiroceaa 
of  the  third  rertebra  forlbealtacbment  of 
the  air-btadder ,  k,l,  nt.  chain  of  ossicles; 
n.  air-bladder  ;  o,  veitibulum  ;  p,  p,  am- 
pulla;; 9,  9.  canales  iemiciKUlarea;  r. 
ainua  impar. 


sonorous  undulations  must  be  conducted  wun  greater  case 
to  the  ear. 

-  lu  many  TeUostei  a  most  remarkable  relation  obtains  between 
the  organ  of  hearing  and  the  air-bladder.  In  the  most  simple  form 
tliis  ceniicxiou  is  established  in  Percoids  and  tbe  allied  fainilies,  iu 
wbicli  the  two  anterior  horns  of  tbe  air-bladder  arc  attjcbed  to  fon- 
tanelles of  the  occipital  repion  of  the  skull,  the  vestibulum  occupy- 
ing the  ojiposito  side  of  the  membrane  by  which  the  fontanelle  is 
closed.  Toe  condition  is  similar,  but  more  complicated,  in  many 
C  lupcoids.  The  anterior  narrow  end  of  the  air-bladder  is  produced 
into  a  canal  at  the  base  of  the  skull,  and  divided  into  two  verj] 
narrow  branches,  which  again  bifurcate  and  terminate  in  aglobulai 
swelling.  '  An  appendage  of  the  vestibulum  meets  the  anterior  oi 
these  swellings,  and  comes  into  close  contact  with  it.  In  addition, 
the  two  vestibules  communicate  with  each  other  by  a  transrersc 
c.Tnal,  crossing  the  cranial  cavity  lielow  the  brain. 

The  connexion  is  effected  by  means  of  a  chain  of  ossiclea  in 
i'lVMriWo",  Characinida,  Cyprinidcr,  and  Gt/tUTioliila:  A  canal  issncs 
from  the  communication  between  the  vestibule  and  its  sac,  ami 
meeting  that  from  the  other  side  forms  with  it  a  common  binna 
impar  (lig.  45,  >■),  lodged  in  the  substance  of  the  basiorcipital ; 
this  communicates  on  each  side  by  a  small  orifice  with  two  sub- 
spherical  atria,  on  the  body  of  the  atlas,  close  to  the  foi^mcn  mag- 
num. Each  atrium  is  8ni)portcd  externally  by  a  small  lioiie  (m) ;  a 
a  third  aud  larger  bone  (/.)  com;>letes  the  ccminunication  with  the 
anterior  part  of  the  air-bladder.  Krom  the  sinus  impar  a  bitid  canal 
penetrates  into  the  alis]ilienoids,  in  which  it  terminates.  In  Cotrilis 
and  several  loach-like  Silui'oids  the  small  air-bladder  consists  of  two 
globular  portions  placed  side  by  side,  and  wholly  included  within 
two  bulla;  formed  by  the  modified  paiapopbysis  of  the  second  and 
third  vertebra.  The  three  ossicles  on  each  side  aie  urescut.  but 
concealeil  by  the  fore  part  of  the  osseous  bulla. 

Organ  of  Taste. — Some  fishes,  especially  vegetable 
feeders,  or  those  provided  with  broad  molar-like  teeth, 
masticate  tiieir  food  ;  and  it  may  be  observed  in  carps  and 
other  Cypriuoid  fish  that  this  process  of  mastication 
frequently  tikes  some  time.  But  the  majority  of  fishes 
swallow  their  food  rapidly,  and  without  mastication,  and 
therefore  we  may  conclude  that  the  sense  of  taste  cannot 
be  keen.  The  tongue  is  often  entirely  absent,  and,  even 
when  it  exists  in  its  most  distinct  state,  it  consists  merely 
of  ligamentous  or  cellular  substance,  and  is  never  furnished 
with  muscles  capable  of  producing  the  movements  of  exten- 
sion or  retraction  as  in  most  of  the  higher  vertebrates.  A 
peculiar  organ  on  the  roof  of  the  palate  of  Cyprinoids  is  per- 
haps adapted  for  the  perception  of  this  sense ;  in  these  fishes 
the  palate  between  and  below  the  upper  pharyngeal  bones 
is  cushioned  with  a  thick,  soft,  contractile  substance,  richly 
supplied  with  nerves  from  the  nervus  vagus  and  nervus 
glosso-pharyngeus. 

Oryans  of  'Touch. — The  laculty  of  touch  is  more  de- 
veloped than  that  of  taste,  and  there  are  numerous  fishes 
which  possess  special  oigans  of  touch.  Jlost  fishes  are 
very  sensitive  to  external  touch,  allhougli  their  body  may 
be  protected  by  hard  horny  scales.  They  perceive  impres- 
sions even  on  those  parts  which  are  covered  by  os.seous 
scutes,  in  the  same  manner  as  a  tortoise  perceives  the 
slightest  touch  of  its  carapace.  The  seat  of  the  greatest 
sensitivencs.s,  however,  appears  to  be  the  snout  and  the 
labial  folds  surrounding  the  mouth.  Many  Rpecies  possess 
soft .  and  delicate  appendages,  called  barbels,  which  are 
almost  constantly  in  action,  and  clearly  used  as  organs  of 
touch.  Among  the  Triglida:  and  allied  families,  there  are 
many  species  which  have  one  or  more  rays  of  the  pectoral 
fin  detached  from  the  membrane,  and  supplied  with  strong 
nerves.  Such  detached  rays  (also  found  in  the  PolynemiJ<r 
and  in  Bathypterois)  are  used  partly  for  locomotion,  partly 
for  exploring  the  ground  over  which  the  fish  moves. 

Some  fishes  appear  to  be  much  less  sensitive  than  others, 
or  at  least  lose  their  sensitiveness  under  peculiar  circum- 
stances. It  is  well  known  that  n  pike  whose  mouth 
lias  been  lacerated  and  torn  by  the  hook  continues  to 
yield  to  the  temptation  of  a  bait  immediately  afterwards. 
The  Greenland  shark,  when  feeding  on  the  carcase  of  a 
whale,  allows  itself  to  be  repeatedly  stabbed  in  the  head 
without  abandoning  its  prey.     A  pair  of  congers  are  "o 
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dead  to  external  impression  at  the  timet!  copulation,  and, 
as  it  were,  so  automatically  engaged,  that  they  have  been 
tiikan  by  the  hand  together  out  of  the  water. 

Organs  of  Nuteitiok  and  Digestion. 

Fishes  are  for  the  most  part  either  exclusively  carnivorous 
or  herbivorous,  but  not  a  few  feed  on -vegetable  as  well  as 
animal  substances,  or  on  mud  containing  alimentary  matter 
in  a  living  or  decomposing  state.  Generally  they  are  very 
voracious,  especially  the  carnivorous  kinds,  and  the  rule  of 
"eat  or  be  eaten"  applies  to  them  with  unusual  force. 
They  are  almost  constmtly  engaged  in  the  pursuit  and 
capture  of  their  prey,  the  degree  "of  their  power  in  these 
respects  depending  on  the  dimensions  of  the  "mouth  and 
gullet  and  the  strength  of  the  teeth. and  jaws.  If  the  teeth 
are  sharp  and  hooked,  they  are  capable  of  securing  the 
most  slender  and  agile  animals ;  if  with  teeth  of  this  kind 
are  combined  a  wide  gullet  and  distensible  stomach,  the 
fish  is  able  to  overpower  and  swallow  others  larger  than 
itself ;  it  the  teeth  are  iroad,  strong  molars,_  they  are 
able  to  crush  the  hardest  alimentary  substances;  if  they  are 
feeble,  they  are  only  serviceable  in  procuring  some  small  or 
inert  and  unresisting  prey.  Teeth  may  be  wanting  altogether. 
Whatever  the  prey,  in  the  majority  of  eases  it  is  swallowed 
whole ;  but  some  of  the  most  voracious  fishes,  like  some 
sharks  and  Chanicinid<e,  are  provided  with  cutting  teeth, 
(vhich  enable  them  to  tear  their  prey  to  pieces  if  too  large 
to  be  swallowed  whole.  Auxiliary  organs,  similar  to  the 
claws  of  some  carnivorous  mammals  and  birds,  for  the 
purpose  of  seizing  and  overpowering  their  prey  before  it  is 
torn  by  the  teeth,  are  not  found  in  this  class;  but  in  a  few 
fishes  the  jaws  thamselyes  are  modified  for  that  purpose. 
In  the  sword-fishes  the  bones  of  the  upper  jaw  form  a  long 
dagger-shaped  weapon,  with  which  they  not  only  attack 
large  animals,  but  also  frequently  kill  fishes  on  which  they 
feed.  The  saw-fishes  are  armed  with  a  similar  but  still 
more  complex  weapon,  the  saw,  which  is  armed  on  each 
Bide  with  large  teeth  implanted  in  deep  sockets,  specially 
adapted  for  killing  and  tearing  the  prey  before  it  is  seized 
and  masticated  by  the  small  teeth  within  the  mouth. 
Fishes  show  but  little  choice  in  the  selection  of  their  food, 
and  some  devour  their  own  offspring  indiscriminately  with 
other  fishes.  Their  digestive  powers  are  strong  and  rapid, 
but  are  affected  in  some  degree  by  the  temperature,  which, 
when  it  sinks  below  a  certain  point,  lowers  the  vital  powers 
of  these  cold-blooded  animals.  On  the  whole,  marine  fishes 
are  more  voracious  than  those  inhabiting  fresh  waters ;  and, 
whilst  the  latter  may  survive  total  abstinence  from  food 
for  weeks  or  months,  the  marine  species  succumb  to  hunger 
within  a  few  days. 

The  organs  of  nutrition,  manducation,  and  deglutition 
are  lodged  in  twO  large  cavities — an  anterior  (the  mouth  or 
buccal  cavity),  and  a  posterior  (the  abdominal  cavity).  In 
the  former  the  alimentary  org.ins  are  associated  with  those 
fulfilling  the  respiratory  functions,  the  transmission  of  food 
to  the  stomach  and  of  water  to  the  gills  being  performed  by 
similar  acts  of  deglutition.  The  abdominal  cavUy  com- 
mences immediately  behind  the  head,  so,  however,  that  an 
extremely  short  thoracic  civity  for  the  heart  is  partitioned 
off  in  front.  Besides  the  alimentary  organs  it  contains  also 
those  of  the  urogenital  syslem  and  the  air  bladder.  The 
abdominal  cavity  is  generally  situated  in  the  trunk  only, 
but  in  numerous  fishes  it  extends  into  the  tail,  being  con- 
tinued for  some  distance  along  each  side  of  the  hsemal 
apophyses.  In  numerous  fishes  the  abdominal  cavity  opens 
outwards  by  one  or  two  openings.  A  single  porus  abdominalis 
in  front  of  the  vent  is  found  in  Lepidosiren  and  some  stur- 
geons ;  a  paired  one,  opening  on  each  side  of  the  vent,  in  Ct- 
raiodus,  some  species  of  sturgeon,  Leindoiinu,  Polt/pUrm, 


Avita,  and  all  Cliondropterygians.  As  in  these  fishes 
semen  and  ova  are  dischargeil  by  their  proper  ducts,  the 
abdominal  openings  may  serve  for  the  expulsion  of  semen, 
and  of  those  ova  only  which,  having  lost  their  way  to  the 
abdominal  aperture  of  the  oviduct,  would  be  retained  in  the 
abdominal  cavity.  In  those  Teleosteans  which  lack  an 
oviduct  a  single  porus  genitalis  opens  behind  the  vent. 

Muuth. — The  mouth  of  fishes  shows  extreme  variation 
with  regard  to  form,  size,  and  position.  Generally  opening 
in  front,  it  may  be  turned  upwards,  or  it  may  lie  at  the  lower 
side  of  the  snout,  as  in  most  Chondropxerygians,  sturgeons, 
and  some  Teleosteans.  In  most  fishes  the  jaws  are  covered 
by  the  skin,  which,  before  passing  over  the  jaws,  is  often 
folded,  forming  more  or  less  fleshy  lips.  In  the  sharka  the 
skin  retains  its  external  character  even  within  the  teeth,  but 
in  other  fishes  it  changes  into  a  mucous  membrane.  A 
tongue  may  exist  as  a  more  or  less  free  and  short  projec- 
tion, formed  by  the  glossohyal  and  a  soft  covering,  or  may 
bo  entirely  absent.  Salivary  glands  and  a  velum  palati  ara 
absent  in  fishes. 

Teeth. — AVith  regard  to  the  dentition,  the  class  of  -fishe!* 
offers  an  amount  of  variation  such  as  is  not  found  in  any  ot 
the  other  classes  of  vertebrates.  As  the  teeth  form  one  of  the 
most  important  elements  in  the  classification  of  fishes,  theii 
special  arrangement  and  form  wiU  be  referred  to  in  tha 
account  of  the  various  families  and  genera.  Whilst  not  d 
few  fishes  are  entirely  edentulous,  in  others  most  of  thil 
bones  of  the  buccal  cavity,  or  some  of  them,  may  be 
toothed,  as  the  bones  of  the  jaws,  the  palatines,  pterygoids, 
vomers,  basi-sphenoid,  glossohyal,  branchial  arches,  upper 
and  lower  pharyngeals.  In  others  teeth  may  be  found 
fixed  in  some  portion  of  the  buccal  membrane  without  being 
supported  by  underlying  bone  or  cartilage ;  or  the  teeth 
have  been  developed  in  membrane  overlying  one  of  the 
dentigerous  bones  mentioned,  without  having  becomd 
anchylosed  to  the  bone.  When  the  tooth  is  fixed  to  the 
bone  the  attachment  has  generally  been  effected  by  the 
ossification  of  the  bone  of  the  tooth,  but  in  some  fishes  a 
process  of  the  bone  projects  into  the  cavity  of  the  tooth  ; 
in  others  the  teeth  are  implanted  in  alveoli.  In  these, 
again,  frequently  a  process  of  bono  rises  from  the  bottom, 
on  which  the  tooth  rests. 

Many  of  the  class,  especially  predatory  fishes,  with  long, 
lancet-shaped  teeth,  have  all  or  some  of  these  capable  of  being 
bent  towards  the  interior  of  the  mouth.  Such  "hinged" 
teeth  resume  at  once  the  upright  position  when  pressure  is 
removed  from  them.  They  are,  however,  depressible  in  one 
direction  only,  thus  offering  no  obstacle  to  the  ingress,  while 
they  oppose  the  egress  of  prey.  Mr  C.  S.  Tomes  has  shown 
that  the  means  by  which  this  mecliauism  is  worked  are 
different  in  different  fishes ;  for,  whilst  in  the  Fediculati 
and  Gadoids  (hake)  the  elasticity  resides  solely  in  the 
tissue  of  the  hinge  (the  tooth  being  as  resilient  as  ever 
after  everything  else  is  severed),  in  the  pike  the  hinge  is 
not  in  the  least  endowed  with  elasticity,  but  the  bundles  of 
fibres  proceeding  from  the  interior  of  the  dentine  cap  are 
exceedingly  elastic 

The  teeth  may  be,  and  generally  are,  very  different  as 
regards  size  or  form  in  the  different  parts  of  the  mouth ; 
they  may  be  also  different  according  to  the  age  or  sex  of 
the  fish  (Baia).  The  teeth  may  be  few  in  number  and  iso- 
lated, or  placed  in  a  single,  double,  or  triple  series,  distant 
from  one  another  or  closely  set ;  they  may  form  narrow  or 
broad  bands,  or  patches  of  various  forms.  As  regards  form, 
they  may  be  cylindrical  or  conical,  pointed,  straight,  or 
curved,  with  or  without  an  angular  bend  near  their  base ; 
some  are  compressed  laterally  or  from  the  front  backwards 
(the  latter  may  be  triangular  in  shape,  or  truncated  at  the 
top  like  the  incisors  of  mammals) ;  they  may  have  one  apex 
(cusp)  only,  or  be  bi-  or  tri-lobate  (bi-  or  tri-cuspid),  or  majr 
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have  tUe  margins  deiiliculated  or  senate  J.  Compressed 
t;etli  m.^y  be  conlluent,  and  form  a  cutting  edge  in  both 
jaws,  which  assume  the  shape  of  a  parrot's  beak.  In  some 
the  apex  is  hooked  or  provided  with  barbs.  Again,  some 
teeth  are  broad,  with  flat  or  convex  surface,  like  molar 
teeth.  With  regard  to  size,  the  finest  teeth  are  like  fine 
llezible  bristles,  ciliiform  or  setiform  ;  or,  if  very  short 
and  auchylosed  to  the  bone,  they  appear  only  as  inconspic- 
uous asperities  of  the  bono.  Very  fine  conical  teeth 
arranged  in  a  band  are  termed  villiform  teeth  ;  when  they 
nre  coarser,  or  miied  with  coarser  teeth,  tliey  are  cardlike 
(dents  en  ripe  or  en  cardes) ;  molar-like  teeth  of  very  small 
size  are  termed  granular. 

In  all  fi-shes  the  teeth  are  shed  and  renewed  duiijig 
the  whole  course  of  thsir  life.  In  fishes  which  have  coni- 
(lound  teeth,  as  the  Dipnoi,  Chim.-eroids,  Scari,  Gymno- 
donts,  03  well  as  in  those  which  have  apparently  jicrnia- 
iiont  teeth,  as  in  the  saw  of  Pilstis,  tho  detrition  of  the 
surface  is  made  up  by  a  constant  growth  of  the  tooth  from 
its  base.  When  the  teeth  aro  implanted  in  alveoli,  they 
are  generally  succeeded  by  others  in  the  vertical  direction; 
but  in  other  forms  they  succeed  one  another  side  by  side.  In 
iho  majority  of  fishes  the  new  tooth  is  not  developed  (as  in 
reptiles  and  mammals)  in  a  diverticulum  of  the  sac  of  its 
predecessor,  but,  like  it,  from  the  free  surface  of  the  buc- 
cal membrane.  Generally  there  are  more  than  one  tooth 
growing  which  are  in  various  stages  of  development,  des- 
tined each  to  replace  the  others  in  function.  This  is  very 
conspicuous  in  sharks,  in  which  the  whole  phalanx  of  their 
numerous  teeth  is  ever  marching  slowly  forwards  (or  in 
Eome  backwards),  in  rotatory  progress,  over  the  alveolar 
border  of  the  jaw,  the  teeth  being  successively  cast  off 
after  having  reached  the  outer  margin  and  fulfilled  for  a 
longer  or  shorter  period  their  special  function.* 

Inlesdiifs. — The  intestinal  tract  is  divided  into  four 
l)ortions, — the  ccsophagus,  the  stomach,  the  small  and  the 
iarge  intestine  ;  two  or  more  of  these  divisions  may  coalesce 
IQ  fishes  and  become  indistinguishable.  But  it  is  char- 
acteristic of  the  class  that  the  urinary  apertures  are  con- 
stantly situated  behind  the  termination  of  the  intestinal 
tract. 

In  Bfanchiostoma  the  whole  intestinal  tract  is  straight, 
:iud  coated  with  a  ciliated  mucous  membrane.  The  liver 
is  represented  by  a  green-coloured  ccecal  diverticulum  of 
the  stomachic  dilatation.  In  the  C'ydostomi  the  intestinal 
tract  is  likewise  straight,  and  without  clearly  defined 
divisions. 

'  The  Palaiicluhyes  show  differences  in  the  structure  of  their 
intestinal  tract  as  considerable  as  are  found  among  the 
TeU'Jstei,  but  they  have  this  in  common  that  the  absorbent 
surface  of  their  intestine  is  enlarged  by  the  development 
of  a  spiral  valve,  evidence  of  the  presence*  of  which  in 
extinct  Paloeiclithyes  is  still  preserved  in  the  fossilized 
faeces  or  coprolites,  so  abundant  in  some  of  the  older  strata. 
':  In  Chondropterygians  (fig.  4G)  the  stomach  is  divided 
into  a  cardiac  and  a  pyloric  portion,  the  former  frequently 
terminating  in  a  blind  sac,  and  the  latter  varying  in  length. 
The  pyloric  portion  is  bent  both  at  its  origin  and  its  end,  and 
is  separated  from  the  short  duodenum  (called  Btusa  entiana 
in  these  fishes)  by  a  valve  ;  the  ductus  hepaticus  and  ductus 
paucrcaticus  enter  the  duodenum.  This  is  succeeded  by 
the  straight  intestine,  provided  with  tho  spiral  valve,  the 
coils  of  which  may  either  be  longitudinal  and  «ound  verti- 
cally about  the  axis  of  the  intestine,  as  in  Carcharias, 
Galeocerdo,  Tlialassorhinxis,  and  Zt/c/a'na,  or  they  may  bo 
transverse  to  that  axis,  as  in  the  other  genera.  The 
number  of  gyrations  in  the  Litter  case  varies;  there  may 
be   as  many  as  forty.     The  short  rectum   passes   into  a 

*  Tlie  riclicst  matcriaU  for  our  knowlcilyo  of  llio  teeth  of  fishes  aro 
Cftolftined  in  Oweu'a  Qilonio'jiaiihy,  LoutL,  1810,  8vu, 


cloaca,  which  contains  also  the  orifices  of  the  nrogcnltal 
ducts.  Only- the  beginning  and  end  uf  the  intestinal  tract 
are  fixed  by  mesenterial  folds. 


I'll.  <C.— SIrhoniU  sUjinileh  nnd  tpiinl  valve  of  Dasking  Shark  {Stiatlii),  (Alter 
Home  and  Owen.)  a,  ccsopliacus ;  6,  carfUac  poillon  of  stomach;  e,  pyloric 
portion  ;  d,  pooch  intermediate  between  stomacli  and  duodenum,  with  circtiiar 
valvca  ut  both  ends;  «,  duodcniUJi;  /  valvo  of  Intestine;  ^.ductus  hepaticus; 
h,  Ei'lecn. 

The  structure  of  the  intestinal  tract  of  Telcosteous  fishes 
is  subject  to  so  numerous  modifications  that  we  should  go 
beyond  the  limits  of  the  present  article  were  we  to  attempt 
to  enter  into. details.  Great  differences  in  this  respect  may 
be  found  even  in  groups  of  the  same  natural  families. 
Frequently  the  intestinal  tract  remains  of  nearly  the  sanis 
width  throughout  its  course,  and  only  the  entrance  of  the 
various  ducts  serves  as  a  guide  for  the  distinction  of  its 
divisions.  An  intestine  of  such  uniform  width  may  bo 
straight  and  short,  as  in  Scomhresocida;  Stjnihranchida:,  or 
it  may  be  more  or  less  convoluted  and  long,  as  in  many 
Cyprinidix,  Doradina,  iic.  On  the  whole,  carnivorous 
fishes  have  a  much  shorter  and  simpler  intestinal  tract  .than 
the  herbivorous. 

In  the  majority  of  Teleosteans,  however,  the  oesophagus, 
stomach,  duodenum,  small  intestine,  and  rectum  can  bd 
more  or  less  clearly  distinguished,  even  externally. 

There  are  two  predominant  forms  of  the  stomach,  inter- 
mediate forms,  however,  being  numerous.  In  the  first, 
the  siphonnl,  it  presents  the  form  of  a  bent  tube  or  canal, 
one-half  of  the  Lorsc-shoe  being  the  cardiac,  the  other  the 
pyloric  portion.  In  the  second,  the  caecal,  the  cardiac 
division  is  prolonged  into  a  long  descending  blind  sac,  the 
cardiac  and  pyloric  openings  of  the  stomach  lying  close 
together  {Clupea,  Scomber,  T/n/iiiivs,  itc). 

The  duodenum  always  receives  the  hepatic  and  pancreatic 
secretions,  and  also  those  of  the  appendices  pyloYicE, 
which,  in  varying  numbers  (from  1  to  200),  are  of  very 
common  occurrence  in  Teleosteans.  They  vary  also  in 
length  and  width,  and  whilst  tho  narrowest  serve  only  as 
secretory  organs,  the  widest  are  frequently  found  filled  with 
the  same  contents  as  the  intestine. 

Glands. — The  liver  of  fishes  is  distinguished  by  the  grer.t 
quantity  of  fluid  fat  (oil)  which  it  contains.  Tlie  gall-bladder 
is  but  rarely  absent;  it  is  attached  to  the  right  lobe,  or 
towards  the  centre ;  in  some  fishes,  however,  it  is  detached 
from  the  liver  and  connected  with  it  by  the  cystic  duct 
only.  The  bile  may  be  conveyed  by  one  or  more  hepatic 
ducts  into  a  common  duct  which  is  continued  towai  is  the 
gall-bladder  as  ductus  cysticus,  and  towards  the  duodenum 
as  ductus  clioledochus ;  or  some  of  the  hepatic  ducts  enter 
the  gall-bladder  directly,  or  the  duodenum  directly,  without 
communicating  with  the  common  duct.  Individual  varia- 
tions in  this  respect  arc  of  common  occurrence. 
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A  pnncreas  has  been  founJ  liitlierto  in  all  Clioiiclro 
pterygians,  ia  Acipenser,  and  in  nnny  Teleosteans. 

Tha  spleen,  which  is  substantially  a  lymphatic  gland, 
may  be  mentioned  here,  as  it  is  constantly  situated  in  the 
immediate  vicinity  of  the  stomach,  generally  near  its  cardiac 
portion.  With  the  exception  of  Bianchiosloma,  it  is  found 
in  all  fishes,  and  appeirs  as  a  rounded  or  oblong  organ 
of  dark  red  colour. 

Organs  of  Respiration. 

Fishes  breathe  tlie  air  dissolved  in  wafer  by  means  of 
gills  or  branchiae.  The  oxygen  consumed  by  them  is  not 
that  which  forms  the  chemical  constituent  of  the  water,  but 
that  contained  in  the  air  which  is  dissolved  in  the  water. 
Hence  fishes  transferred  to  water  from  which  the  air  has 
been  driven  out  by  a  high  temperature,  or  in  which  the  air 
absorbed  by  them  is  not  replaced,  are  speedily  aufTocated. 
The  absorption  of  oxygen  by  fishes  is  comparatively  small; 
it  has  been  calculated  that  a  man  consumes  fifty  thousand 
times  more  than  is  required  by  a  tench.  Some  fishes,  how- 
ever, evidently  require  a  much  larger  supply  of  oxygen 
than  others :  eels  and  carps,  and  other  fishes  of  similar 
low  vitality,  can  survive  removal  from  their  element  for 
days,  the  small  quantity  of  moisture  retained  in  their  gill- 
cavity  being  sufficient  to  sustain  life,  whilst  other  fishes, 
especially  such  as  have  very  wide  gill-openings,  are  immedi- 
ately suffocated  after  being  taken  out  of  the  water.  In 
some  fishes  noted  for  their  muscular  activity,  like  the 
Scomhridce,  the  respiratory  process  is  so  energetic  as  to 
raise  the  temperature  of  their  blood  far  beyond  that  of  the 
medium  in  which  they  live.  A  few  fishes,  especially  such 
as  are  periodically  compelled  to  live  in  water  thickened 
into  mud  by  desiccation  and  vitiated  by  decomposing 
substances,  breaths  atmospheric  air,  and  generally  have 
special  contrivances  for  this  purpose.  These  are  so  much 
habituated  to  breathing  air  that  many  of  them,  even  when 
bronght  into  pure  water  of  normal  condition,  are  obliged 
to  rise  to  the  surface  at  frequent  intervals  to  take  in  a 
quantity  of  air,  and,  if  they  are  kept  beneath  the  surface  by 
means  of  a  gauze  net,  they  perish  from  suffocation.  The 
special  contrivances  consist  of  additional  respiratory  organs, 
lodged  in  cavities  either  adjoining  the  gill-cavity  or  com- 
municating with  the  ventral  side  of  the  oesophagus,  or  of 
the  air-bladder  which  enters  upon  respiratory  functions 
{Dipnoi,  Lepidosiexis,  Amia). 

The  water  used  by  fishes  for  respiration  is  received  by 
the  mouth,  driven  to  the  gills  by  an  action  similar  to 
that  of  swallowing,  and  expelled  by  the  gill-openings,  of 
which  there  may  be  one  or  several  on  each  side  behind 
the  head,  or  rarely  one  only  in  the  median  line  of  the 
ventral  surface. ' 

The  gills  or  branchiw  consist  essentially  of  folds  of  the 
mucous  membrane  of  the  gill-cavity  (laminre  branchiales), 
in  which  the  capillary  vessels  are  distributed.  In  all  fishes 
the  gills  are  lodged  in  a  cavity,  but  during  the  embryonic 
stage  the  Chondropterygians  have  the  gill-laminre  extended 
into  long  filaments  projecting  beyond  the  gill-cavity,  and 
in  a  few  young  Ganoids  external  gills  are  superadded  to 
the  internal. 

In  Branchiostoma  the  dilated  pharynx  is  perforated  by 
numerous  clefts,  supported  by  cartilaginous  rods  (fig.  30, 
h).  The  water  passes  between  these  clefts  into  the  peritoneal 
cavity,  and  makes  its  exit  by  the  porus  abdominalis,  situated 
considerably  in  advance  of  the  vent.  The  water  is  pro- 
pelled L/  cilia. 

In  the  Cyclostomes  the  gills  of  each  side  are  lodged  in  a 
series  of  six  or  more  antero-posteriorly  compressed  sacs, 
separated  from  each  other  by  intervening  septa.  Each  sac 
cnranmnicates  by  an  inner  duct  with  the  oesophagus,  the 


water  being  expelled  by  an  outer  du:t.  lu  BJellostoma 
each  outer  duct  has  a  separate  opening,  but  in  Myxine  all 
the  outer  ducts  pass  outwards  by  one  common  gill-opening 
on  each  side.  In  tire  lampreys  the  ducts  are  short,  the 
outer  ones  having  separata  openings  (fig.  1).  The  inner 
ducts  lead  into  a  single  diverticulum  or  bronchus,  situated 
below  the  oesophagus,  blind  behind,  and  communicating 
in  front  with  the  pharynx,  where  it  is  provided  with  two 
valves  by  which  the  regurgitation  of  the  water  into  the 
buccal  cavity  is  prevented. 

The  same  type  of  branchial  organs  persists  in  Chondro- 
pterygians, which  possess  five,  rarely  six  or  seven,  Settened 
pouches  with  transversely  plaited  walls.  Tho  septa  between 
them  are  supported  by  cartilaginous  filaments  rising  from 
the  hyoidean  and  branchial  arches.  Each  pouch  opens 
by  a  cleft  outwards,  and  by  an  aperture  into  the  pharynx, 
without  intervening  ducts.  The  anterior  wall  of  the  fiist 
pouch  is  supported  by  the  hyoidean  arch.  Between  the 
posterior  wall  of  the  first  and  the  anterior  of  the  second 
sac,  and  between  the  adjacent  walls  of  the  succeeding,  a 
branchial  arch  with  its  two  secies  of  radiating  cartilaginous 
filaments  is  interposed.  Consequently  the  first  and  last 
pouches  have  one  set  of  gill-lamins  only,  viz.,  the  first  on 
its  posterior  and  the  last  on  its  anterior  wall.  The  so-called 
spiracles  on  the  upper  surface  of  the  head  of  Chondroptery- 
gians must  be  referred  to  in  connexion  with  the  respira- 
tory organs.  They  are  the  external  openings  of  a  canal 
leading  on  each  side  into  the  pharynx,  and  situated  generally 
close  to  and  behind  the  orbit.  They  frequently  possess 
valves  or  an  irregularly  indented  margin,  and  are  found  in 
all  species  during  the  embryonic  stage,  but  it  is  only  in 
some  that  they  remain  persistent.  The  spiracles  are  the 
remains  of  the  first  visceral  cleft  of  the  embryo,  and  in  the 
foetal  state  long  branchial  filaments  have  been  observed  to 
protrude  as  from  the  other  branchial  clefts. 

The  Ilolocephali  and  Ganoidei&h.o'fi  numerous  deviations 
from  the  Chondropterygian  type,  all  leading  towards  the 
Teleosteans.  As  a  whole  they  take  an  intermediate  posi- 
tion between  the  preceding  types  and  the  Teleosteans, 
but  they  show  a  great  variation  among  themselves,  and 
have  in  common  only  the  imperfect  separation  of  the 
branchial  sacs  and  the  presence  of  a  single  outer  bran- 
chial aperture. 

In  the  Teteoslei  the  gills  with  their  supporting  branchial 
arches  lie  in  one  undivided  cavity  ;  more  or  less  wide  clefts 
between  the  arches  lead  from  the  pharynx  to  the  gills,  and 
a  more  or  less  wido  opening  gives  exit  to  the  water  after 
it  lias  washed  the  gills.  The  interbranchial  clefts  have 
sometimes  nearly  the  same  extent  as  the  branchial  arches; 
sometimes  they  are  reduced  to  small  openings,  the  integu- 
ments stretching  from  one  arch  to  the  other.  Sometimes 
there  is  no  cleft  behind  the  fourth  arch,  in  which  case  this 
arch  has  only  a  uniserial  gill  developed.  The  gill-opening 
likewise  varies  much  in  its  extent,  and  when  reduced  to  a 
foramen  may  bo  situated  at  any  part  of  the  posterior 
boundary  of  the  liead.  In  the  Syinhranchidce  the  gill- 
openings  coalesce  into  a  single  narrow  slit  in  the  me'diau 
line  of  the  isthmus.  In  the  majority  of  Teleosteans  the 
integument  of  the  concave  side  of  the  branchial  arches 
develops  a  series  of  horny  protuberances  of  various  form, 
the  so-called  gill-rakers.  These  serve  to  catch  any  solid 
corpuscles  or  substances  which  would  be  carried  into  the 
gill-cavity  with  the  water.  In  some  fishes  they  are  seti- 
form,  and  make  a  complete  sieve,  whilst  in  others  they  are 
merely  rough  tubercles,  the  action  of  which  mnst  be  very 
incomplete  if  they  have  any  function  at  all. 

The  majority  of  Teleosteans  possess  four  complete  gills. 

The  eilU  of  the  Teleosteans,  as  well  as  of  the  GanoiJs,  are  eup- 
ported  Dy  a  series  of  solid  cartilaginous  or  horny  pointed  rodsv 
arranged  along  the  convex  edges  of  the  branchial  nrcli<'»_     Ardi; 
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(mnfrniflci])  of  tho 
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bearing  a  complete  rrill  liavo  two  scrips  of  those  rods,  one  along 
each  cilgo  J  thoso  with  unUerial  gills  boar  one  row  of  rods  only. 
The  rods  are  not  part  of  tho  nrch,  tut  fixed  in  its  integument,  tho 
Mvcral  rods  of  tno  one  row  correspondinj»  to 
those  of  the  other,  forming  pairs  (fenillet, 
Cavior)  (fig.  47).  Each  rod  is  covered  by  a  loose 
mucous  membrane  pnssijig  from  one  rod  to 
its  follow  oj)pa9ite,  wliich  again  is  finely  plaited 
tran3versi>Iy,  the  extent  of  surface  being  greatly 
increased  by  theso  plaits.  In  most  Tchostci 
tho  branchial  lamellro  are  compressed,  and  tuner 
towaids  their  free  end,  but  in  tho  Loplio- 
branchs  their  base  is  attenuated  and  the  end 
enlarged.  The  mucous  membrane  contains  tho 
liuest  terminations  of  tho  vessels,  which,  being 
Tory  superfieial,  impart  a  blood-red  colour 
to  living  gills.  Th>'  nrleiia  brauchialjs,  tho 
conno  of  which  lies  in  the  opeu  canal  in  the 
roiivexity  of  the  branchial  arch,  omits  a  branch 
{a)  for  every  pair  of  InmelliP,  which  ascends 
<6)  along  the  inner  edge  of  the  lar.iclla,  and 
supplies  every  one  of  the  tranaveme  plaits  witii 
«  branehlet  The  Intt'.r  break  up  mlo  a  fine  net- 
work of  capillaries,  from  which  tho  oxygenized 
Wood  is  collected  into  venous  branclilote,  return- 
ing hy  the  venous  brancU  (</),  whuli  occopica 
tlio  outer  edge  of  tlio  lamella. 

Tho  85-callcd  psou  lohrnnchii!  (fig.  48)  are  tho 
Tonxains  of  an  anterior  gill  whi<h  had  reenii-a- 
tnry  fiinetinns  djring  tho  euibiyoiiic  life  of 
the  indiviilaats.  By  a  ch.''i:ge  in  the  circulatory 
syctem  tlieso  organs  have  lost  those  functions, 
•inrt  appjar  in  the  adult  fihh  as  retia  mimbili.i,  p,n  47._x  p,|r  of 
.IS  they  receive  oxygi-nized  bluoH,  which,  after  brniKhmi  lamrllre 
ha^irg  )i<>^<^'l  tlirougli  tl.oir  capillary  system, 
is  carried  to  other  rart-i  of  the  head.  In 
Pataichtktj's  the  jiseuuobrauchia  is  a  rote  mira- 
I'iU  caroticum  for  the  brniu  nud  rye;  in  Telc- 
nsteans  n  reto  mirabilo  ophthiilniicum  only, 
rwudobnucliia)  are  as  frequently  absent  as 
■^ireseut  in  C'lioudropterygiann  a»  well  as  Tclo- 
o6t:ans.  ^mongtho  Gnuoids,  the  organs  occur  iu 
CcralottM,  Aciiinian-,  roli/aloii,  aniLrpiilosteva, 
and  are  absent  in  Z(ftdoi,u'cii,  ProtopUnia,  SffjphirhyvcItiiSf  Pohj- 
pleriu,  nud  Amin. 

In  Chondrnpterj-gians  and  sfurgcona  the  pseudobranclilis  aro 
situated  within  the  sniioelcs  ,  in  thoao  io  which  sjiii-acles  have  be- 
come obliterated,  the  pseudo- 
branchiae  lie  on  the  suspon- 
•oriuin,  hidden  below  cellular 
tissue  ;  but  pseudobianchia?  are 
not  necessarily  coexistent  with 
spiracles.  Iu  the  other  Ganoid.s 
•nd  Teleosteans  Oie  pioudo- 
bronchire  (fig.  48,  A)  are  within 
the  gill-cavity,  near  the  base  of 
the  gill-cover ;  in  Ceratodiis 
even  rudiments  of  the  gill- 
rakers  (a:*,  z")  belonging  to  this 
embryonic  gill  are  preserved, 
part  of  them  {x")  Ijcing  at- 
tached to  the  hyoid  arch. 
J'seudobranchix  arc  frequently 
hidden  below  the  integuments 
of  the  gill-covity,  and  have  tho 
appearance  of  a  glandular  body 
rather  than  of  a  gill. 

Accesaory  respiratory 
orgaDs  for  retaioiog  water 
or  brcathitig  air  are  found 
in  the  Labp-inthici,  Ophioce- 
phalicUx,  certain  Siluridoe, 
and  Lutodira. 

Air-bladder.- -Tbo  air- 
jladder,  one  of  the  most 
charactetbtic  orgaDs  of  fisbee,  is  a  Lollow  sac,  formed  of 
several  tunics,  containing  gaa,  situated  in  the  ebdominnl 
cavity,  but  outside  the  peritoneal  sac,  entirely  closed  or 
communicating  by  a  duct  with  the  intestinal  tract.  Being 
compressible,  its  special  functions  consist  in  altering  the 
specific  gravity  of  the  fish  or  in  changing  the  centre  of 
t^rarity.  In  a  few  fishes  it  assames  the  function  of  the 
orgonof  higher  vertebrates  of  which  it  is  the  homologitf 

12—24 


Fio.  48, — Gills  of  CerafKfui.  x,  artros 
aoite  :  pf,  (jlovohyal ;  rA.  ceratohj^aJ ; 
ti,  attacbmcnt  of  the  flntt  filll  to  the 
walla  of  the  glll-CATlty ;  h,  pecDdo- 
branchla ;  ^,  x'\  two  Bcrlea  of  ^U-rakera 
beloaglog  to  the  paendobranchla 


— viz.,  of  a  lung.  The  gas  contained  in  the  air-bladder  is 
secreted  from  its  inner  surface.  In  most  freshwater  fishes 
it  consists  of  nitrogen,  with  a  very  small  quantity  of  oxygeu 
and  a  trace  of  carbonic  acid  ;  in  sea-fishes,  especially  thosa 
living  at  some  depth,  oxygon  predominates,  as  much  as  87 
per  cent  haviug  been  found.  Davy  found  in  the  air- 
bladder  of  a  fresh-run  salmon  a  trace  of  carbonic  acid  and 
10  per  cent,  of  oxygen,  the  remainder  of  the  gas  being 
nitrogen. 

An  air-bladder  is  absent  in  Leptocardii,  Cydostomi, 
Chondropiert/gii,  and  Ifolocephali,  but  occurs  in  all 
Ganoids,  in  which,  besides,  its  respiratory  functions  more 
or  less  clearly  manifest  themselves.  Its  occurrence  in  Tele- 
osteans is  very  irregular,  closely  allied  species  eometimee 
differing  from  each  other  in  this  respect ;  it  shows  in  this 
subclass  the  most  extraordinary  modifications,  but  has  do 
respiratory  function  whatever. 

Constantly  situated  within  the  abdominol  cavity,  below 
the  vertebral  column,  but  outside  the  sac  of  the  peritoneum 
which  covers  only  iis  ventral  portion,  the  air-bladder  is  fre- 
quently prolonged  into  the  tail,  the  prolongation  being 
either  single  and  lodged  between  tho  non-united  parapo- 
physes,  or  double  and  penetrating  between  the  muscles  and 
lioDmapophyscs  of  each  side.  In  the  opposite  direction  pro- 
cesses of  the  air-bladder  may  penetrate  into  the  skull,  as 
has  been  mentioned  above  (p.  653).  In  some  fishes  the 
nirbladder  is  almost  loose  in  the  abdominal  cavity,  whilst 
in  others  it  adheres  most  intimately  by  firm  nnd  short  tissue 
to  tho  vertebral  column,  the  walls  of  the  abdomen,  and  tho 
intestines.  In  the  Cobitina  and  mauy  Siluroids  it  is  more 
or  less  completely  enclosed  in  osseous  capsules  formed  bv 
the  vertebrae. 

There  are  two  tuuics  in  the  greater  namber  of  dir' 
bla.lders, — an  extremely  thin  internal  one,  frequently  shin-, 
ing  with  a  silvery  lustre,  containing  crystalline  corpuscles, 
sometimes  covered  with  a  pavement-epithelium,  and  a  thicker 
onter  one  of  a.  fibrous  texture,  which  sometimes  attains 
to  considerable  thicknes.s  and  yields  binglass.  The  outer 
wall  is  strengthened  in  many  fishes  by  muscular  layers 
for  the  compression  of  the  whole  orgau  or  of  some  portion 
of  it 

A  distinction  has  been  made  between  air-bladders  which 
communicate  by  a  duct  with  the  intestinal  tract  and  those 
which  are  entirely  closed.  It  is  to  be  remembered,  however, 
that  at  an  early  stage  of  development  all  air-bladders  are 
provided  with  such  a  duct,  which  in  some  fishes  is  more 
or  less  completely  obliterated,  being  then  represented  by  a 
fine  ligament  only.  Air-bladders  without  duct  are  found 
in  Acanthopterygians,  Pharyngognaths,  Anacanths,  and 
Lophobrauchs.  They  may  consist  of  a  single  cavity,  or 
may  be  divided  by  constrictions  into  two  or  three  chambers 
situated  behind  one  another;  they  may  consist  of  two 
lateral  divisions,  assuming  a  horseshoe-like  form,  or  of 
a  single  sac  with  a  pair  of  simple  or  bifid  processes  in  front 
or  behind.  The  families  of  Scitnidce  and  Polt/nemidce 
possess  air-bladders  with  a  most  extraordinary  develop- 
ment of  appendages  rising  from  each  side.  Air-bladders 
With  a  pneumatic  duct  are  found  iu  Ganoids  and  Fhyso- 
stomes,  the  duct  entering  the  dorsal  side  of  the  intestinal 
tract,  with  the  exception  of  Fotypterus  and  the  Dipnoi, 
in  which  it  enters  on  the  ventral  side  of  the  oesophogua 
In  most  cases  the  orifice  is  in  the  oesophagus,  but  in  some 
it  is  in  the  cardiac  portion  of  the  stomach,  as  in  Acipensrr, 
or  in  its  blind  sac,  as  in  many  Clupeoids.  The  air-bladder 
may  be  single,  or  may  consist  of  two  divisions  situated  one 
behind  the  other  (fig.  45);  its  inner  surface  may  be  per- 
fectly smooth,  or  it  may  form  manifold  pouches  and  cells. 
If  two  divisions  are  present  the  anterior  possesses  a  middle 
elastic  membrane  which  is  absent  in  the  posterior ;  each 
divisioD  has  a  muscular  layer,  by  which  it  can  be  separately 
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CJinprcssed,  so  tliat  i-ari  of  the  contents  of  tlio  postcriur 
inay  be  driven  into  Iho  clastic  anterior  division,  and  vice 
versa.  The  posterior  division  being  provided  with  the 
ductus  pneumaticus  does  not  require  tlie  elasticity  of  the 
anterior. 

Some  Siluroids  possess  a  peculiar  apparatus  for  volun- 
tarily exercising  a  pressure  upon  the  air-bladder.  From 
the  first  vertebra  a  process  takes  its  origin  on  each  side, 
expanding  at  its  end  into 
a  large  round  plate  ;  this  is 
applied  to  the  side  of  the 
r.ir-bladder,  and  by  pressing 
'•jpon  it  expels  the  air 
,hrough  the  duct ;  the  small 
muscle  moving  the  plate 
rises  from  the  skull.  The 
connexion  of  the  air-bladder 
with  the  organ  of  hearing 
in  some  Physostomes  has 
been  described  above,  p, 
053. 

In  the  modifications  of 
the  air-bladder  hitherto 
mentioned,  the  chief  and 
most  general  function  is  a 
mechanical  one  :  this  organ 
serves  to  regulate  the  speci- 
fic gravity  of  the  fish,  to 
aid  it  in  maintaining  a  par- 
ticular level  in  the  water, 
in  rising  or  sinking,  in 
raising  the  front  part  of  its 
body  or  depressing  it,  as 
occasion  may  require.  Yet 
a  secretion  of  gas  from  the 

blood  into  its  cavity  must 

take  place ;  and  if  this  be 

so,  it  is  not  at  all  impossible 

that  i\n  exchange  of  gases 

between  the    two  kinds  of 

blood  is    also    effected  by 

means  of  the  extraordinary 

development  of  rctia  mira- 

bilia  in  many  air-bladders. 
In  all  fishes  the  arteries 

of  the  air-bladder  take  their 

origin  from  the  aorta  or  the 

sys'em  of  the  aorta,  and  its 

veins   return   either  to  tlio 

portal,  the  vertebral,  or  the 

hepatic  veins  ;  like  the  other 

organs    of    the    abdominal 

cavity,  it   receives   arterial 

blood   and   returns  venous 

blood. 

Whilst    the    air-bladders 

of  some  Ganoids,  anatomi- 
cally as  well  as  functionally, 

closely  adhere  to  the  Tole- 

osteous  type,  that  of  Amin 

is  more  cellular  and  wng- 

like  in  Its  interior  tnan  tne    jowcrimir  to  show  uscciiuiur  pouches. 

Teleosteous  air-bladder,  and    "■  '''b'''  ''i>'f ;  '•  '<^"  ''"U;  <■,  ceiiuiu 

r%  J      .  1  ii  pouches ;  e,  vena  puhnonalls ;  /,  arte- 

rOlypterUS     approaches    the      ilalblood-rcsscl;oe,craophajus,  opened 

Dipnoi,  not  only  in  having  a  ^  '*<'"  «'"""  "''•^• 
laterally  divided  air-bladder,  but  also  in  its  pneumatic  duct 
entering  the  ventral  side  of  the  oesophagus.  The  air- 
Wadder  of  the  /)(;»!0j  possesses  still  further  the  anatomical 
characteristics  of  a  lung  and  assumes  its  functions,  though, 
u  it  coexists  with  gills,  only  periodically  or  in  an  auxiliary 


manner.  The  ductus  pueumaticns  is  a  uienibrauous 
bronchus,  entering  the  ventral  side  of  the  oesophagus,  and 
provided  at  its  entrance  with  a  glottis.  In  Ceratodus  (fig. 
49)  the  lung  is  still  a  single  cavity,  but  with  a  symmetrical 
arrangement  of  its  internal  pouches ;  it  has  no  pulmonary 
artery,  but  receives  branches  from  the  arteria  cceliaca. 
FinallyJ  in  Lepidosiren  and  Protoptents  the  lung  is  com- 
pletely divided  into  lateral  halves,  and  by  its  cellular 
structure  approaches  most  nearly  that  of  a  reptile ;  it  is 
supplied  with  venous  blood  by  a  true  pulmonary  artery. 

0kg ANs  OF  Circulation. 

The  blood-corpuscles  of  fishes,  with  one  excepHuu,  are 
of  an  elliptic  shape ;  this  exception  is  Petromyzon,  which 
possesses  circular,  flat,  or  slightly  biconvex  blood-corpuscles. 
They  vary  much  in  size;  they  are  smallest  in  Teleosteans 
and  Cyclostomes,  those  of  Acerina  cernua  measuring  -j^Vr 
of  an  inch  in  their  longitudinal,  and  z^^a  '"  their  transverse 
diameter.  So  far  as  it  is  known  at  present  the  Salmonidce 
have  the  largest  blood  corpuscles  among  Teleosteans,  those 
of  the  salmon  measuring  xrirr  ^7  mVir  '"•>  approaching 
those  of  the  sturgeon.  Tliose  of  the  Chondropterygian* 
are  still  larger ;  and  finally,  Lepidoshen  has  blood-corpuscles 
not  much  smaller  than  those  of  Perennibranchiates,  viz., 
TTT  ^y  ttJt  ''^-  Branchiosloma  is  the  only  fish  which 
does  not  possess  red  blood-corpuscles. 

Fishes,  in  common  with  the  other  vertebrates,  are  pro- 
vided with  n  complete  circulation  for  the  body,  with 
another  equally  complete  for  the  organs  of  respiration,  and 
with  a  particular  abdominal  circulation,  terminating  at  the 
liver  by  means  of  the  vena  portos ;  but  the  peculiar  char- 
acteristic consists  in  this,  that  the  branchial  circulation 
alone  is  provided  at  its  base  with  a  muscular  apparatus  or 
heart,  corresponding  to  the  right  half  of  the  heart  of  mam- 
malia and  birds. 

The  heart  is  situated  between  the  branchial  and  abdo- 
minal cavities,  between  the  two  halves  of  the  scapulary 
arch, — rarely  farther  behind,  as  in  Symbranchidce.  It  is 
enclosed  in  a  pericardium,  generally  separated  entirely  from 
the  abdominal  cavity  by  a  diaphragma,  which  is,  in  fact, 
the  anterior  portion  of  the  peritoneum,  strengthened  by 
aponeurotic  fibres.  In  some  fishes,  however,  there  is  a 
communication  between  the  pericardial  and  peritoneal  sacs, 
viz.,  in  the  Chondropterygians  and  Acipenser,  whilst  in  the 
Myxinoids  the  pericardial  sac  is  merely  a  continuation  of 
the  peritoneum. 

Relatively  to  the  size  of  the  body,  the  heart  is  very 
small.  It  consists  of  three  divisions  : — the  atrium,  with  a 
large  sinus  venosus  into  which  the  veins  enter ;  the  ven- 
tricle ;  and  a  conical  hollow  swelling  at  the  beginning  of 
the  arterial  system,  the  structure  of  which  forms  one  of  the 
most  important  characters  used  in  the  classification  of  fishes. 
In  all  Palwichthyes  (figs.  50  and  51)  this  swelling  is  still  a 
division  of  the  pulsating  heart,  being  provided  with  a  thick 
muscular  stratum ;  it  is  not  separated  from  the  ventricle 
liy  two  valves  opposite  to  each  other,  but  its  interior  is 
fitted  with  a  plurality  of  valves,  arranged  in  transverse 
series  more  or  less  numerous  in  the  various  groups  of 
the  subclass.  Lepidosiren  and  Protopterus  ofi"eran  example 
of  a  modification  of  this  valvular  arrangement,  their  valves 
being  longitudinal,  each  valve  in  fact  being  formed  by  tho 
conducnco  of  several  smaller  ones  situated  behind  one 
another.  This  Paloeichthyan  type  is  called  conus  arteri- 
osus. 

In  Cyclostomes  and  Teleosteans  (fig.  52)  the  enlargement 
is  a  swelling  of  the  artery,  without  muscular  stratum  and 
without  contractility ;  with  the  exception  of  tho  Myxinoids, 
its  walls  are  thick  and  fibrous  with  many  trabeculie  and 
pouches,  but  it  has  no  valves  in  its  interior,  and  is  separated 


TJKISARY   ORGANS.] 


'ICHTHYOLOGY 


059 


from  the  ventricle  by  two  valves  opposite  to  each  other. 

This  Teleostean  type  is  called  bulbus  aortae. 

The  sinus  venosus  sends  the  whole  of  the  venous  blood 

by  a  single  orifice  of  its  anterior  convexity  into  the  atrium  ; 
.  two    thin    membranous     valvules    turned 

nyif^         towards    the    atrium    prevent    the    blood 
from    re-entering    the    sinus.      A  pair  of 


other    valves    between     the     atrium 
ventricle   have   the   same   function, 
the    ventricle    are  strong, 


and 
The 

and, 


Fig.  50. 
fia  60  — Ileart  of  UpUoiUui  oncui. 


Fig.  51. 

II.  Conus  arterlosUR 


I.  External  fspcct. 

opened,  a  alrium  ;  b.  conui  encriojus  ;  »,  Tentrlcle  ;  A,  bi«nchl«I  artery  for 
thlrU  and  fcuilh  glU ;  k,  for  ihe  aecond ;  (.  for  Iho  tint;  m,  branch  for  the 
opercaMr  gill ;  d,  tlnglo  valve  at  the  bajo  of  the  conua  ;  t.f.a,  transverse  rowa 
of  Ganoid  valves. 

''"i  ^'Cl"^'"  °'  ^"'"'o^'"-  o,  allium;  6.  conus  arteriosus;  d,  papillary 
valve  within  Iho  conus ;  ej,g,  transverse  rows  of  Ganolil  valves  ;  h  I,  anterior 
arctts  aoitte  ;  i, ;,  posterior  aicus  aoilae  ;  r,  ventricle. 

internally,  it  is  furnished  with  powerful  fleshy  trabecula;. 

The  bulbus  or  conus  arteriosus  is  prolonged  into  the 
branchial  ar- 
tery, which  soun 
divides,  sending 
off  a  branch  to 
each  branchial 
arch.  On  re- 
turning from 
the  respiratory 
organ  the 

branchial  veins 
assume  the 

structure  and 
functions  of  ar- 
teries. Several 
branches  are 
sent  off  to  dif- 
ferent portions 
of  the  head  and 
to  the  heart,  but 
the  main  trunks 
unite  to  form 
the  great  artery 
which  carries 
the  blood  to  the 
viscera   and    to  f,«  nj.-Baibn,  aorta  of  j,,n^„  „,„*„.  „p,„ed.  ,. 

all  the   parts   of     f^^  °\'i""5^J"'*  "'  "">  *'"'  »'  »enlricl«  ;  *,  section 
t\^     f  ,..,^1,     „„  1     i-^2*  i    ''°'  '•  '•  Teleostcous  valvesof  the  ostium 

the     trunk     and      '"frtMnra  :*  accessory  v.lves,  of  mdlmenUry  nature 

tail,  and  which,    "'*  "'""''"" :  *•  <™i>«iii»  camca  of  the  buiuus, 
therefore,  represente  the  aorta  of  higher  animals. 

The   circulatory   system  of    Branchiottoma  and  of   the 
Dipnoi  slioffs  essential  differences  from  that  of  other  fishes. 


Branchiostoma  is  the  only  fish  which  docs  not  possess  a 
muscular  heart,  several  cardinal  portions  of  its  vascubr 
system  being  contractile.  A  great  vein  extends  forwards 
along  the  caudal  region  below  the  notochord,  and  exhibits 
contractility  in  a  forward  direction  ;  it  is  bent  anteriorly, 
passing  into  another  tube-like  pulsatory  trunk,  the  branchial 
heart,  which  runs  along  the  middle  of  the  base  of  the 
pharynx,  sending  off  branches  on  each  side  to  the  brauchia;  ; 
each  of  these  branches  has  a  small  contractile  dilatation 
(bulbillus)  at  its  base.  The  two  anterior  branches  pass 
directly  ilito  the  aorta;  the  others  are  branchial  arteries, 
the  blood  of  which  returns  by  branchial  veins  emptying 
into  the  aorta.  The  blood  of  the  intestinal  veins  is  col- 
lected in  a  contractile  tube,  the  portal  vein,  below  the  in- 
testine, and  distributed  over  the  rudimentary  liver.  Of  all 
other  fishes,  the  portal  vein  is  contractile  in  Myxinoids 
only. 

In  Dipnoi  a  rudimentary  partition  of  the  heart  into  a 
right  and  a  left  division  has  been  observed  ;  this  is  limited 
to  the  ventricle  in  Ceratodus,  but  in  Lepidosiren  and  Pro- 
lopterus  an  incomplete  septum  has  been  observed  in.  the 
atrium  also.  All  Dipnoi  Jiave  a  pulmonal  vein,  which 
enters  the  atrium  by  a  separate  opening,  provided  with  a 
valve.  The  pulmonal  artery  rises  in  Lepidosiren  and  Fro- 
toplerus  from  an  arch  of  the  aorta,  but  in  Ceratodus  it  is 
merely  a  subordinate  branch,  rising  from  the  arteria  coeliaca. 

Ueinaey  Oegans. 

In  Branchiostoma  no  urinary  organs  have  been  found. 

In  Myxinoids  these  organs  are  of  very  primitive  struc- 
ture ;  they  consist  of  a  pair  of  ducts,  extending  from  the 
urogenital  porus  through  the  abdominal  cavity.  Each 
duct  sends  off  at  regular  intervals  from  its  outer  side  a 
short  wide  branch  (the  uriniferous  tube),  which  communi- 
cates by  a  narrow  opening  with  a  blind  sac.  At  the  bottom 
of  this  sac  there  is  a  small  vasoganglion  (ilalpighiaii 
corpuscle),  by  which  the  urine  is  secreted. 

In  the  lampreys  the  kidneys  form  a  continuous  gland- 
like body,  with  irregular  detached  small  portions.  The 
ureters  coalesce  before  they  terminate  in  the  urogenital 
papilla. 

In  Chondropterygims  the  kidneys  occupy  the  posterior) 
half  or  two-thirds  of  the  back  of  the  abdominal  cavity, 
outside  the  sac  of  the  peritoneum  (as  in  all  fi.shes),  which 
forms  a  firm  tendinous  horizontal  septum.  The  kidneys 
of  the  two  sides  are  never  confluent,  and  generally  show  a 
convoluted  or  lobulated  surface.  The  ureters  are  short ; 
each  is  dilated  into  a  pouch,  and  communicating  with  its 
fellow  terminates  by  a  single  urethra  (which  also  receives 
the  vasa  dcferentia)  behind  the  end  of  \Ue  rectum  in  the 
large  common  cloaca. 

In  Ganoids  the  kidt>ey^  occupy  a  similar  position  as  iu 
Chondropterygians,  but  these  fishes  differ  considerably 
with  regard  to  the  termination  and  the  arrangement  of  the 
ends  of  the  urogenital  ducts. 

The  kidneys  of  Teleosteans  are  likewise  situated  outside 
the  peritoneal  cavity,  immediately  below  some  part  of  the 
vertebral  column,  and  vary  exceedingly  with  regard  to  form 
and  extent.  Sometimes  they  reach  from  the  skull  to 
between  the  muscles  of  the  tail,  sometimes  they  are  limited 
to  the  foremost  part  of  the  abdominal  cavity  (in  advance 
of  the  diaphragm),  but  generally  their  extent  corresponds 
to  that  of  the  abdominal  portion  of  the  vertebral  column. 
The  ureters  terminate,  either  separate  or  united,  in  a  urinary 
bladder,  varying  in  shape,  which  opens  by  a  short  urethra 
behind  the  vent.  The  urinary  opening  may  be  separate  from 
or  confluent  with  that  of  the  genital  ducts,  and  is  frequently 
placed  on  a  more  or  less  prominent  papilla  (papilla  urogeni- 
talis).     If  separate,   the  urinary  opening   is  behind  tha 
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gonitol ;  and  if  a  papilla  is  developed,  its  extremity  is 
perforated  by  the  urethra,  the  genital  opening  being  situated 
ner.rer  the  base.  A  few  Teleosteans  show  an  arrangement 
similar  to  that  of  Chondropterygians  and  Dipnoi,  the 
arogenital  openings  being  in  the  posterior  wall  of  the 
rectum  {Symbranchid<x,  Pediculati,  and  Bome  Pleciognathi\. 

Okqanb  of  Reproduction. 

All  fishes  are  dioecious,  or  of  distinct  sex.  Instances  of 
so-called  hermaphroditism  are,  with  the  exception  of 
Serranus,  abnormal  individual  peculiarities ;  such  have  been 
observed  in  the  cod-fisb,  in  some  Pleuronectidw,  and  in 
the  herring.  Either  the  generative  organ  of  one  side  was 
found  to  be  male  and  that  of  the  other  female,  or  the  organ 
of  one  or  both  sides  was  observed  to  have  been  developed 
partly  into  an  ovary,  partly  into  a  testicle.  In  the  European 
species  of  Serranus  a  testicle-like  body  is  attached  to  the 
lower  part  of  the  ovary  ;  but  many  specimens  of  this  genus 
are  undoubtedly  males,  having  normally  developed  testicles 
only. 

The  majority  of  fishes  are  oviparous  (comparatively  few 
viviparous),  the  embryos  being  developed  either  in  the 
ovarium  or  in  some  dilated  portiou  of  the  oviduct.  In 
viviparous  fishes  actual  copulation  takes  place,  and  the  males 
of  most  of  them  are  provided  with  copulatory  or  intromit- 
tent  organs.  In  oviparous  fishes  the  generative  products 
are,  during  sexual  excitement,  discharged  into  the  water,  a 
very  small  quantity  of  semen  being  sufficient  for  efiectual 
impregnation  of  a  number  of  ova  dispersed  in  a  considerable 
quantity  of  water, — circumstances  which  render  artificial 
impregiution  more  practicable  than  in  any  other  class  of 
animals. 

In  Brancldostoma  the  generative  organs  occupy  the 
ventral  side  of  the  abdominal  cavity,  into  which  they  dis- 
charge their  contents.  No  ducts  are  developed  in  either 
8ex. 

In  the  Cyclostomes  the  generative  organ  is  single,  and 
fixed  to  or  suspended  from  tho  median  line  of  the  back  of 
the  visceral  cavity  by  a  duplicature  of  the  peritoneum 
(mesoarium),  the  testicle  and  ovary  being  distinguishable 
by  their  contents  only.  These  escape  by  dehiscence  of  the 
colls  or  capsules  and  rupture  of  the  peritoneal  covering  into 
the  abdominal  cavity,  and  are  expelled,  by  reciprocal  pressure 
of  the  intertwined  sexes,  through  the  porus  genitalis. 

The  ova  of  the  lampreys  are  small  and  globular,  like  those 
of  Teleosteans.  Those  of  Myxine  have  a  very  peculiar 
shape  when  mature;  they  are  of  an  oval  form,  about  15 
millimetres  long  and  S  millimetres  broad,  enveloped  in  a 
horny  case,  which  at  >ach  end  is  provided  with  a  bundle 
of  short  threads,  eacli  thread  ending  in  a  triple  hook. 
Whikt  in  the  mesoariul  fold,  the  eggs  are  attached  to  one 
another  by  means  of  'chese  hooks,  and  after  being  expelled 
they  probably  fi":;  tbemselves  by  the  same  means  tc  other 
object'*.  As  in  all  fishes  producing  ova  of  large  size,  the 
num^ber  of  ova  matured  in  one  season  is  but  smalL 

J^^n  Teleosteans  the  generative  organs  are  comparatively 

lar  ge.     In  some  families  the  ovaries  are  without  a  closed 

CO  vcring  and  without  oviducts,  as  in  Salmonidce,  Galariidce, 

^  fotopUridce,  Murcenidce,  and  others.     The  surface  of  such 

an  optn  ovary — as,  for  instance,  that  of  the  salmon — is 

transversely  plaited,  tho  ova  being  developed  in  capsules 

in  the  f  treaaa  of  the  laminae  ;  after  rupture  of  the  capsules 

the  mature  ova  drop  into  the  abdominal  cavity,  and  are 

oxpellfcd  by  the  'jiorus  genitalis.     Tho  ovaries  of  the  other 

Teloetleans  are  closed  sacs,  continued  into  oviducts.     Fre- 

quanllj  such  ovaries  coalesce  into  a  single  body,  or  one  in 

which  the  division  is  efifectod  internally  only  by  a  more  or 

leij  complete  septum.     In  the  viviparous  Teleosteans  the 

embryos  are  developed  within  the  ovary,  notably  in  the 


Emhiotocidw,    many 
Sebaslee  viviparus.  die. 


[organs  01 
Dlenniidce,    and     Cypnnodoutidce, 


Fio.  S3. — Diirema  ai-^enfeum,  -ivltli  fully  dercToped  yoinff  ready  for  expuUM 
by  tho  penttal  orlQcc,  o;  a,  folds  of  Uie  OTarlao  sac  ;  r,  TenL 

The  ova  of  Teleosteous  fishes  are  extremely  variable  im 
size,  quite  independently  of  the  size  of  the  parent  species. 
The  ova  of  largo  and  small  individuals  of  the  same  species, 
(if  course,  do  not  differ  in  size ;  but,  on  the  whole,  larger 
individuals  produce  a  greater  number  of  ova  than  smaller 
ones  of  the  same  species.  The  larger  the  size  of  the  ova  is 
in  a  species,  the  smaller  is  the  number  produced  during  one 
season.  The  ova  of  the  eel  are  almost  micro- 
scopic. The  numbers  of  ova  in  the  Bmall-sizcd 
roe  of  the  herring,  lump-fish,  halibut,  and  cod- 
fish have  beeu  estimated  respectively  at  25,000, 
155,000,  3,600,000,  and  9,344,000.  Larger  in 
size  and  fewer  in  number  are  those  of  Anien- qJ^^'^"^^ 
nariiis,    Salmo,    Aspredo,    Lophobranchs,    itc.    *<"■*'•  (p'T- 

_,  r    ^  -111  'o^.     show. 

ILose  of  Gastrostens  are  comparatively  the  lar-  ing  cmbrye. 
gest;  aud  the  Siluroid  genus  Arius,  the  males  Nat.nie. 
of  which  take  care  of  their  progeny,  prodiices  ova  from 
5  to  10  millimetres  in  diameter.  The  ova  of  aJl  Teleosteana 
are  perfectly  globular  and  soft-shelled.  Teleosteans  w;Jq. 
out  oviduct  deposit  them  separated  from  one  another; 
whilst  in  many  Teleosteans  with  an  oviduct,  the  ova  are 
enveloped  in  a  glutinous  substance,  secreted  by  its  glands, 
swelling  in  the  water  and  forming  lumps  or  chords,  iu 
which  the  ova  ore  aggregated. 

Instances  of  the  female  taking  care  of  her  progeny  are  ex- 
tremely rare  in  fishes.  At  present  only  two  examples  are 
known,  that  of  the  Siluroid  genus  Aspredo,  and  the  Soleno- 
stoma.  In  the  former  (fig.  55),  during  the  time  of  propagation, 
the  integuments  of  the  lower  side  of  the  flat  trunk  of  the 
female  assume  a  soft  and  spongy  texture.  After  having 
deposited  the  eggs,  the  female  attaches  them  to  and  presses 
them  into  the  spongy  integument,  by  merely  lying  over 
them.  She  carries  them  on  her  belly,  as  the  Surinam  toad 
(Pipa)  carries  her  ova  on  her  back.  When  the  eggs  are 
hatched  the  excrescence  on  the  skin  disappears,  and  the  ab- 
domen becomes  as  smooth  as  before.  In  Solenostoma  the 
inner  side  of  the  long  and  broad  ventral  fins  coalesces  with 
the  integuments  of  the  body,  a  large  pouch  being  formed 
for  the  reception  of  the  eggs.  There  is  a  peculiar  provision 
for  the  retention  of  the  eggs  in  the  sac,  and  probably  for 
the  attachment  of  the  embryo.  The  inner  walls  of  the  sac 
are  lined  with  long  filaments,  arranged  in  series  along  tho 
ventral  rays,  and  more  numerous  and  longer  at  the  base  ot 
the  rays  than  in  the  middle  of  their  length,  behind  which 
they  disappear  entirely. 

The  testicles  of  the  Teleosteans  are  always  paired,  and 
occupy  the  same  position  as  the  ovaries.  Their  size  v&ries 
extraordinarily  at  the  different  seasons  of  the  year.  Vasa 
deferentia  are  constant.  In  the  males  of  viviparous  Teleo- 
steans the  urogenital  papilla  is  frequently  enlarged,  and 
clearly  serves  as  an  intromittent  organ. 

Many  Tdeostei  take  care  of  their  progeny,  but  with  the 
exception  of  Axpredo  and  Solenostoma,  as  mentioned  above. 
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it  13  the  male  on  which  this  duty  devolves.  In  some,  as  in 
Cotlus,  Gastrostetts,  Cyclopierus,  Antennarius,  Ophiocepha- 
liis,  Callichthi/s,  the  male  constructs  with  more  or  less  skill 
a  nest,  and  joalouoly  guards  the  ova  deposited  in  it  by  the 
female.  The  male  of  some  species  of  ..Iniw  carries  the  ova 
(fig.  54)  about  with  him  in  his  capacious  pharynx.  The 
species  of  Chromis  inhabiting  the  sea  of  Galilee  are  said 
to  take  care  of  their  ova  in  the  same  manner.  And,  finally, 
ia  the  Lophobranchs,  nature  has  aided  this  instinct  by  the 
development  of  a  pouch  on  the  abdomen  or  lower  side  of 
the  tail  In  the  Syugualhidoe  this  pouch  is  formed  by  a 
fold  of  the  skin  developed  from  each  side  of  the  trunk  and 
tail,  the  free  margins  of  the  fold  being  firmly  united  in  the 
median  line,  whilst  the  eggs  are  being  hatched  in  the  inside 
of  the  pouch.  In  Hippocampus  the  pouch  is  completely 
closed,  with  a  narrow  anterior  opening. 


Pia.  6i. — Abdomen  of  Atprt-'o  batrachvs,  with  the  ova  attached  ;  at  a  tho  or* 
are  remoTed,  to  ahovr  the  i^onsy  structure  of  the  9kJn,  and  the  processes  fl'Ung 
the  Interspaces  between  tho  ova.    (Natural  size.) 

The  genital  organs  of  Ganoids  show  diversity  of  structure 
similar  to  that  found  in  Teleosteans,  but  on  the  whole  they 
approach  the  Batrachian  type.  The  ovaries  are  not  closed, 
except  in  Lepidosiren  ;  all  Ganoids  possess  oviducts.  In 
the  sturgeons  the  oviduct  as  well  as  tho  vos  deferens  is  repre- 
sented by  a  funnel-shaped  prolongation  of  tho  peritoneum, 
which  communicates  with  the  wide  ureter.  The  inner 
aperture  of  tho  funnel  is  on  a  level  with  the  middle  of  the 
testicle  or  o.vary,  while  the  outer  is  within  the  ureter;  and  it 
W  a  noteworthy  fact  that  only  at  certain  periods  of  the  life 


of  the  fish  is  this  outer  aperture  found  to  be  open, — at  other 
times  the  peritoueibfunncl  appears  as  a  closed  blind  sac 
within  the  ureter.  The  mode  of  passage  of  the  semen  into 
the  funnel  is  not  known. 

In  Polyptrrus  and  Amla  proper  oviducts,  with  abdomi- 
nal apertures  in  about  the  middle  of  the  abdominal  cavity, 
are  developed ;  they  coalesce  with  tho  ureters  close  to  the 
common  urogenital  aperture. 

In  Ceratndus  a  long  convoluted  oviduct  extends  to  tho 
foremost  limit  of  tho  abdominal  cavity,  where  it  opens  by 
a  slit  at  a  considerable  distance  from  the  front  end  of  tho 
long  ovary  ;  this  aperture  is  closed  in  sexually  immature 
specimens.  The  oviducts  unite  close  to  their  common 
of^ning  in  the  cloaca.  During  their  passage  through  tho 
oviduct  the  ova  receive  a  gelatinous  covi?ring  secreted  by 
its  mucous  membrane.  This  is  probably  also  the  case  in 
Lepidosiren,  whicli  possesses  a  convoluted  oviduct  with 
owtetory  glands  in  the  middle  of  its  length. 

Tile  ova  of  Ganoids,  so  far  as  they  are  known  at  present, 
are  small,  and  enveloped  in  a  gelatinous  substance.  In  the 
sturgeon  as  many  as  7,G35,200  have  been  counted.  Those 
of  Lepidosleiis  seem  to  be  the  largest,  measuring  5  milli- 
metres in  diameter  with  their  envelope,  and  3  millimetres 
without  it     They  arc  deposited  singly,  like  those  of  newts. 

In  Chondropterygians  (and  Ilolocephali)  the  organs  of  re- 
production assume  a  more  compact  form,  and  are  more  free 
owing  to  a  lengthened  attachment  to  the  back  of  the  abdo- 
minal cavity.  The  ovaries  of  the  majority  are  paired  (single 
in  the  Carchariida  and  Scylliidoe,  one  remaining  undevel- 
oped). But  the  oviducts  are  always  paired,  with  a  common 
aperture  beginning  immediately  behind  the  diaphragraa. 
They  consist  of  two  divisions,  separated  by  a  circular  valve; 
the  upper  is  narrow,  and  is  provided  within  its  coats  with 
a  gland  which   secretes  the  leathery  envelope  in  which 


Fia  56.- Ventral  flns  and  clasptn  o(  Oiihscyf.iam  Iriipttulare. 

most  of  the  Chondropterygian  ova  are  enclosed  ;  the  lower 
forms  the  uterine  dilatation  in  which  the  embryos  of  the 
viviparous  species  are  developed.  Generally  the  vitelline 
sac  of  the  embryos  is  free,  and  has  no  connexion  with 
the  uterus,  which  in  these  cases  has  merely  the  function  of 
a  protecting  pouch ;  but  in  Carcharias  and  Mxisidus  lavia 
a  placenta  uterina  is  formed,  the  vascular  walls  of  tha  vitel- 
line sac  forming  plaits  fitting  into  those  of  the  membrane 
of  the  uterus.  Tho  ends  of  the  uteri  open  into  the  cloaca 
by  a  common  aperture  behind  the  ureter. 

The  testicles  are  always  paired,  rounded,  and  situated  in 
the  anterior  part  of  tho  abdominal  cavity,  covered  by  the 
liver.  The  vas  deferens  opens  with  the  urethra  in  a  papilla 
within  the  cloacx 

The  so-called  claspcrs  ot  Chondropterygians  (fig.  5G) 
are  characteristic  of  all  male  individuals.  They  are  semi- 
ossified  appendages  of   the   pubic,  with    which   they  art 
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niovably  joined,  and  special  muscles  serve  to  regulate  their 
movements.  Sometimes  they  are  armed  with  hook-like 
osseous  excrescences  {Seltche).  They  are  irregularly  convo- 
luted longitudinally,  and,  when  closely  pressed  to  each  other, 
form  a  canal  open  at  their  extremity,  A  gland,  which 
discharges  a  secretion  abundantly  during  the  season  of 
propagation,  is  situated  at  the  base  of  the  canil,  and  opens 
into  it.  It  is  still  doubtful 
whether  the  generally  adopted 
opinion  that  their  function  con- 
sists in  holding  the  female 
(luring  copulation  is  correct,  or 
whether  they  are  not  rather  an 
iutromittent  organ,  the  canal  of 
which  conducts,  not  only  the 
secretion  of  their  proper  gland, 
but  also  the  impregnating  fluid. 
The  ova  of  the  oviparous 
Cliondropterygians  are  large, 
and  few  in  number ;  they  are 
successively  impregnated,  and 
the  impregnation  must  take 
place  before  they  are  invested 
with  a  tough  leathery  envelope, 
which  would  be  impenetrable  to 
the  eemen,  that  is,  before  they 
enter  the  uterus ;  therefore, 
copulation  must  take  place  iu 
all  these  fishes.  The  form  of 
the  egg-shell  differs  in  the 
various  genera;  usually  (fig. 
57)  they  are  flattened  and 
quadrangular,  with  each  of  the 
four  corners  produced,  and  fre- 
quently prolonged  into,  lengthy 
filaments  which  serve  for  the 
attachment  of  the  ova  to  other 
fixed  objects.  In  Notidanus  tho  surfaces  are  crossed  by 
numerous  ridges.  In  Cestracion  the  egg  is  pyriform,  with 
two  broad  ridges  or  plates  wound  edgewise  round  it,  tho 
two  ridges  forming  five  spires.  The  eggs  of  Callorhynchns 
have  received  a  protective  resemblance  to  a  broad-leaved 
fucus,  forming  a  long  depressed  ellipse,  with  a  plicated 
and  fringed  margin. 

Growth  and  Variation  of  Fishes. 

Changes  of  form  normally  accompanying  growth  (after 
absorption  of  the  vitelline  sac)  are  observed  in  all  fishes, 
but  in  the  majority  these  affect  only  the  proportional  size 
of  the  various  parts  of  the  body.  Relatively  to  the  size  of 
tlie  head,  the  eyes  in  young  fislies  are  always  larger  than 
in  the  adult;  and  again,  the  head  is  relatively  larger  than 
the  body.  Changes  amounting  to  metamorphosis  have 
been  hitherto  observed  in  Petromyzon  only.  In  the  larval 
condition  {Ammocoetes)  the  head  is  very  small,  and  the 
toothless  buccal  cavity  is  surrounded  by  a  semicircular 
upper  lip.  The  eyes  are  extremely  small,  hidden  in  a 
shallow  groove ;  and  the  vertical  fins  form  a  continuous 
fringe.  In  the  course  of  three  or  four  years  the  teeth  are 
developed,  and  the  mouth  changes  into  a  perfect  suctorial 
organ ;  the  eyes  grow ;  and  the  dorsal  fin  is  separated  into 
two  divisions.  In  Malacopterygians  and  Anacanths  the  em- 
bryonal fringe  from  which  the  vertical  fins  are  developed  is 
much  longer  persistent  than  in  Acanthopterygians.  A  meta- 
morphosis relating  to  the  respiratory  organs,  as  in  Eatra- 
chians,  is  indicated  in  the  class  of  fishes  by  the  external 
Rilla  with  which  foetal  Plagiostonies  and  tho  young  of  some 
Ganoids,  viz.,  the  Protopterus  and  Polypteru?,  are  provided. 

.One  of  the  most  extraordinary  changes  by  which,  during 


Fio.  l;7. — Krs  of  a  Sct/fUum  from 
Magellan's  Straits  (?  Se.  chUente), 
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growth,  the  form  and  position  of  several  important  organ? 
are  affected,  occurs  in  flat-fishes  (Pteuronectidce)  ;  their 
young  are  symmetrically  formed,  with  a  symmetrical  mouth, 
and  with  one  eye  on  each  side,  and  therefore  keep  their 
body  in  a  vertical  position  when  swimming.  As. they  grow 
they  live  more  on  tho  bottom,  and  their  body,  during  rest. 
assumes  a  horizontal  position  ;  in  consequence,  the  eye  of 
the  lower  side  moves  towards  the  upper,  which  alone  is 
coloured ;  and  in  many  genera  the  mouth  is  twisted  in  the 
opposite  direction,  so  that  the  bones,  muscles,  and  teeth 
are  much  more  developed  on  the  blind  side  than  on  the 
coloured.  In  a  great  number  of  other  Teleostei  certain 
bones  of  the  head  show  a  very  different  form  in  the  young 
state.  Ossification  proceeds  in  those  bones  in  the  direction 
of  lines  or  radii  which  project  in  the  form  of  spines  or  pro- 
cesses ;  as  the  interspaces  between  these  processes  are  filled 
with  bone,  the  processes  disappear  entirely,  or  at  least 
project  much  less  in  the  older  than  in  the  younger  indi- 
viduals. The  young  of  some  fishes  may  be  armed  with  a 
long  powerful  prsopercular  or  scapular  spine,  or  may  show  a 
serrature  of  which  nothing  remains  in  the  adult  fish  except 
some  ridges  or  radiating  lines.  These  processes  seem  to 
serve  as  weapons  of  defence  during  a  period  in  the  life  of 
the  fish  in  which  it  needs  them  most.     In  not  a  few  in- 


Flo.  h^ —TholUhthya  otstui  (six  times  the  natural  sizej. 

stances  a  portion  of  this  armature  is  so  much  developed  that 
the  disappearance  of  its  most  projecting  parts  with  tho 
growth  of  the  fish  is  not  only  due  to  its  being  surrounded 
by  other  bone,  but  partially,  at  least,  caused  by  absorption. 
The  Carangidce,  Cyttidcg,  Sqvamipinnes,  Xiphiidw,  offer 
instances  of  such  remarkable  changes.  A  fish  described 
03  Tholichthys  osseus  (fig.  58)  is  probably  the  young  of  a 
Cyttoid,  the  suprascapula, 
humerus,  and  praeoperculum 
forming  enormously  enlarged 
plates.  In  another  fish  (fig. 
09)  these  bones  appear  still 
enlarged,  and  the  frontals  de- 
velop a  remarkably  long  and 
curved  horn  above  the  orbit. 
In  the  Tkoluhtkt/s-sta.ge  of 
Pomacanthus  (specimens  10 
millimetres  long),  the  frontal 
bone  is  prolonged  into  a 
straight  lancet-shaped  process, 
nearly  half  as  long  as  the  body ;  the  suprascapular  and 
prajopercular  processes  cover  and  hide  the  dorsal  and 
ventral  fins.  The  plates  attached  to  the  shoulder-girdle  re- 
main persistent  until  the  young  fish  has  assumed  the  form 
of  the  adult ;  thus  they  are  still  visible  in  young  Chcelo- 
don  citrinellus,  30  millimetres  long,  in  which  the  specific 
characters  are  already  fully  developed  (fig.  60).  The  sword- 
fishes  with  ventral  fins  (Histiophoms)  belong  to  the  Tele- 
osteans  of  tho  largest  size;  -in  young  individuals,  9  milli- 
mctrea  long  (fig.  CI),  both  jawa  are  produced,  and  ormcd 
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■with  pointed  tCBtli ;  llic  supraorbital  margin  is  ciliated ; 

tlie  parietal  and   praeoperculum  are  prolonged    into   long 

spines  ;  the  dorsal  and  anal  fius  are  a  low  fringe  ;  and  the 

vientrals  make  their  appearance 

as  a  pair  of  short  buds.     When 

H  millimetres  long   the   young 

lish  has  still  the  same  armature 

on  tho  head,  but  the  dorsal  fin 

Iiu3    become    much   higher,  and 

tho  ventral  fdaments  have  grown 

to  a  great  length.     At  a  third 

stage,  when  tho  fish  has  attained 

to  a  length  of   CO  millimetres, 

tho  upper  jaw  is  considerably  prolonged  beyond  tho  lower, 

losing  its  teeth  ;  the  spines  of  the  head  are  shortened,  and 

the  fins  assume  nearly  the   shape  which  they  retain  in 
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Ki'L  61.— Toane  Sword  flsh  (nistiopnorttt),  9  mill.  long.    Arlantlc.     (Maf;n.) 

mature  individuals.  Young  sword-fishes  without  ventral 
fins  {Xiphias)  undergo  similar  changes  ;  and,  besides,  their 
«kln  is  covered  with  small  rough  excrescences  lungitudin- 


Fio  Bl— Younu  Siroril-flili  (Ul''<<>pi""'ui),  CO  mill.  long.     Mid-Atlantlo. 

nlly  arranged,  which  continue  to  be  visible  after  tho  young 
fish  has  in  other  respects  assumed  the  form  of  the  mature 
<fig.  63) 


Fin.  G^.— Xiphias  gladiui,  young,  about  8  Inches  long. 

Tlio  Flectogiiaths  show  changes  no  less  extraordinary  : 
a  remarkable  form  caught  in  the  South  Atlantic,  and 
(lamcd  Oslraciun  loops,  is  considered  by  Lvitken  to  be  the 
young  of  a  sun-fish  (Ortha- 


h-.^*-, 


y^^..,.^:-j>^ 


K>v~ 


■gorUcus).  In  still  very 
young  but  mare  advanced 
sun-fishes  (18  to  32 
millimetres)  tlie  vertical 
diameter  of  the  body  is- 
not  much  less  than  the 
longitudinal,  and  may 
even  exceed  it;  and  small 
conical  spines  are  scattered 

over      its       various       part.S.   f"^   Cl— OKracion  lo<i;)l  (much  masnincd). 

The  caudal  fin  is  developed  long  after  tho  other  vertical  fins. 
Similar  changes  take  place  in  a  number  of  other  fishes, 
-ind  in  many  cases  the  young  are  so  different  that  they  have 
lieen  described  as  belonging  fo  distinct  genera:  thus 
Wriacanlichlhys  has  proved  to  be  the  young  of  Scrranns, 


Fig.  65.— Young  of  Otthagonstut,  18  and  32  mUI.  lonf 
(natural  alzc). 


li/iynchidtthys  that  of  Jfoloceitti-um,  Cejifidlacanlhus  of 
Daclylopteras,  Diciolus  of  T/iyrsiles,  Naucln'us  of  A'aii- 
cratei,  Forilimeus  of  Choiintmus,  Lampugus  of  Cori/phana, 
Acronurus  of  Acanikurus,  Keris  of  Kas<us,  PorobronchvM 
of  Fieras/er,  Couchia  of  ilotdla,  Stomiaswtculus  of 
Stomias,  ikc. 

The  fins  are  most  frequently  suiiject  to  changes  during 
growth  ;  but,  whilst  in  some  fishes  parts  of  them  are  pro- 
longed into  fila- 
ments with  age, 
in  others  tho 
filaments  exist 
during  tho  early 
life-periods  only: 
whilst  in  some 
a  part  of  tho 
dorsal  or  of'  the 
ventral  fins  is 
normally  de- 
veloped in  tho 
young  only,  in  others  those  very  parts  are  peculiar  to  the 
mature  age.  The  integuments  are  similarly  altered  :  in 
some  soecies  the  young  only  have  asperities  on  the  skin,  in 
others  the  young  are  smooth  and  the  old  have  a  tubercu- 
lar skin  ;  in  some  the  young  only  have  a  liard  bony  head, 
in  others  (some  Siluroids)  the  osseous  carapace  of  tho 
head  and  neck,  as  it  appears  in  tho  adult,  is  more  or  less 
covered  with  soft  skin  whilst  the  fish  is  young. 

Ill  not  a  few  fishes  the  external  changes  bear  a  relation 
to  the  sexual  development  (CaUionymns,  many  Laby- 
rinthid  Cyprinodonts).  These  secondary  sexual  differ- 
ences do  not  show  themselves  in  tho  male  individual  till 
it  commences  to  enter  upon  its  sexual  functions,  and 
it  may  require  two  or  more  seasons  before  its  external 
characteristics  are  fully  developed.  Immature  males  do  mfi 
differ  externally  from  the  old  female.  The  secondary  sexual 
characters  of  the  male  consist  principally  in  the  prolonga- 
tion of  some  of  the  fin-rays,  or  of  entire  fins,  and  in  SaC- 
moiiidce  in  the  greater  development  of  tho  jaw-bones.  Tho 
coloration  of  the  male  is  in  many  fishes  much  brighter  and 
more  variegated  than  that  of  the  female,  but  is  permanent  in 
comparatively  few  (as  in  some  Callionymus,  Labrvs  mixlut); 
generally  it  is  acquired  immediately  before  and  during 
the  season  of  propagation  only,  and  lost  afterward* 
Another  periodical  change  in  the  integuments,  also  due 
to  sexual  inlluence  and  peculiar  to  the  male,  is  thft 
excrescence  of  wart-like  tubercles  on  the  skin  of  many 
Cyprinoids ;  they  are  developed  chiefly  on  the  head,  but 
sometimes  extend  over  tho  whole  body  and  all  the  fins. 

With  regard  to  size,  it  appears  that  in  all  Teleosteous 
fishes  the  female  is  larger  than  the  male  ;  in  many  Cyprino- 
donts the  male  may  bo  only  one-sixth  of  the  bulk  of  the 
female  or  even  less.  In  Pahrichthyes  we  possess  few  ob- 
servations on  the  relative  size  of  the  sexes,  but  such  as  have 
been  made  tend  to  show  that,  if  a  difference  exists  at  all, 
tho  male  is  generally  tho  larger  (Lepidosteus).  In  the  raye 
{Raia)  the  sexes,  after  they  have  attained  maturity,  differ 
in  the  development  of  dermal  spines  and  the  form  of  the 
teeth,  the  femalo  being  frequently  much  rougher  than  th* 
male.  There  is  much  variation  in  this  respect  iu  the 
different  species  ;  but  the  males  are  constantly  distinguished 
by  an  oblong  patch  of  erectile  clawlike  spines  on  each 
pectoral  fin,  and  by  having  the  teeth  (all,  or  only  a  portion) 
pointed,  and  not  obtuse,  like  those  of  the  females.  In 
sharks  no  secondary  sexual  differences  have  been  observed  ; 
the  male  Chimcrridw  possess  a  singular  comb-liko  cartila- 
ginous appendage  on  the  top  of  the  head,  which  can  be 
erected  or  depressed  into  a  groove,  both  the  appendage 
and  tho  anterior  part  of  tho  groove  being  armed  with 
booklets.     The  use  of  this  singular  organ  ia  not  known,. 
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The  majority  of  Tckostei  are  mixogdmous — that  is,  the 
males  and  females  congregate  on  the  spawningbeds,  and, 
the  nuQibcr  of  the  former  being  in  excess,  several  males 
Attend  to  the  same  female,  frequently  changing  from  one 
to  another.  The  same  habit  has  been  observed  in  L(pi- 
dotleus.  Gastrosteus  is  truly  polygamous,  several  females 
depositing  their  ova  in  the  same  nest,  guarded  by  ont  male 
only.  Some  2'eUosiei  {Opfiiocephalus),  and  probabl)  all 
Chondropterygians,  are  monogamous ;  and  it  is  asserted 
that  the  connexion  between  the  pair  is  not  merely  tem 
pnrary,  but  lasts  until  they  are  separated  by  accident  All 
those  Teleosteins  also  are  probably  monogamous  which 
bring  forth  living  young. 

Hybridism  is  another  source  of  changes  and  variations 
within  the  limits  of  a  species,  and  is  by  no  means  so  rare 
as  has  been  hitherto  believed ;  it  is  apparently  of  excep- 
tional occurrence,  merely  because  the  life  of  fishes  is  more 
withdrawn  from  our  direct  observation  than  that  of  ter- 
restrial animals.  It  has  been  observed  among  species  of 
Serranus,  Flcwonectidoe,  Cypiinidce,  Clupeidas,  and  especi- 
ally Salmonidce.  As  with  other  animals,  the  more  certain 
kinds  of  fishes  are  brought  under  domestication,  the  more 
readily  do  they  interbreed  with  other  allied  species.  It  is 
characteristic  of  hybrids  that  their  characters  are  very  vari- 
able, the  degrees  of  affinity  to  the  one  or  the  other  of  the 
parec.s  being  inconstant ;  and,  as  these  hybrids  are  known 
readily  to  breed  with  either  of  the  parent  race,  the  variations 
•f  form,  structure,  and  colour  are  infinite.  Of  internal 
organs  the  teeth,  the  gill-rakers,  and  tlie  pyloric  appen- 
dages aro  those  particularly  affected  by  such  mixture  of 
Bpecies. 

Some  fishes  are  known  to  grow  rapidly  (in  the  course  of 
from  one  to  three  years)  and  regularly  to  a  certain  size, 
growth  being  definitely  arrested  after  the  standard  has  been 
attained.  Such  fishes  may  be  called  "  full-grown,"  in  the 
aense  in  which  the  term  is  applied  to  warm-blooded  verte- 
brates ;  the  sticklebacks,  most  Cyprinodonts,  and  many 
Clupeoids  (herring,  sprat,  pilchard)  are  examples  of  this 
regular  kind  of  growth.^  But  in  the  majority  of  fishes  the 
rate  of  growth  is  extremely  irregular,  and  it  is  hardly 
l>ossible  to  know  when  growth  is  actually  and  definitely 
arrested.  All  seems  to  depend  on  the  amount  of  food  and 
the  more  or  less  favourable  circumstances  under  which  the 
individual  grows  up.  Fishes  which  rapidly  grow  to  a  de- 
finite size  are  short-lived,  whilst  those,  Teleosteans  as  well 
as  Chondropterygians,  which  steadily  and  slowly  increase 
in  size  attain  to  a  great  age.  Carp  and  pike  have  been 
ascertained  to  live  beyond  a  hundred  years. 

Abundance  or  scarcity  of  food,  and  other  circumstances 
connected  with  the  localities  inhabited  by  fishes,  affect 
considerably  the  colour  of  their  muscles  and  integuments ; 
the  periodical  changes  of  colour  in  connexion  with  their 
eexual  functions  have  been  referred  to  above.  The  flesh  of 
many  Teleostei  is  colourless,  or  but  slightly  tinged  by  the 
hlood ;  that  of  Scomb>id<v,  and  most  Ganoids  and  Chon- 
dropterygians, is  more  or  less  red  ;  but  in  badly-fed  fishes, 
as  well  as  in  very  young  ones,  the  flesh  is  invariably  white 
(anaemic).  Many  fishes,  like  the  Salmonidce,  feed  at  times 
exclusively  on  crustaceans,  and  the  colouring  substance  of 
these  invertebrates,  which  by  boiling  and  by  the  .stomachic 
secretion  turns  red,  seems  to  pass  into  their  flesh,  impart- 
ing to  it  the  well-known  "  salmon  "  colour.     The  colora- 

*  This  applies  only  to  individuals  growing  up  under  normal  condi- 
tions. Dr  H.  A,  Meyer  lias  made  observations  on  young  herrings. 
Individuals  living  in  the  sea  had  attained  at  the  end  of  the  third  mouth 
a  length  of  45  to  50  millijnctres,  whilst  those  reared  from  artificially 
impregnated  ova  were  only  from  30  to  35  millimetres  long.  When 
the  latter  had  been  supplied  with  more  abundant  food,  they  grew  pro- 
portionally more  rapidly  in  the  following  months,  so  that  at  the  end 
of  the  fifth  month  they  had  reached  the  name  length  as  their  brethren 
in  the  sea,  viz.,  65  to  70  millimetres. 


tion  of  the  integuments  of  many  marine  fishes,  ogain,  is 
dependent  on  the  nature  of  their  surroundings.  In  those 
which  habitually  hide  themselves  on  the  bottom,  in  sand, 
between  stones,  or  among  seaweed,  the  colours  of  the  body 
readily  assimilate  to  thuse  of  the  vicinity,  and  are  thus  aii 
important  element  in  the  economy  of  their  life.  The 
changes  from  one  set  or  tinge  of  colours  to  another  may  be 
rapid  and  temporary,  or  more  or  less  permanent;  in  some 
fishes — as  in  the  Fedicutati,  of  which  the  sen-devil,  or 
lA>phius,  and  Antennayins  are  members — scarcely  two 
individuals  are  found  exactly  alike  in  coloration,  and  such 
differences  are  only  too  frequently  mistaken  for  specific 
characters.  The  changes  of  colour  are  produced  in  two 
ways, — either  by  an  increase  or  decrease  of  the  pig- 
ment-cells, or  chromatophors  (black,  red,  yellow,  &e.), 
in  the  skin  of  the  fish,  or  by  tlie  rapid  contraction  or 
expansion  of  the  chromatophors  which  happen  to  be 
developed.  The  former  change  is  gradual,  like  every  kind 
of  growth  or  development ;  the  latter,  owing  to  the  great 
sensitiveness  of  the  cells,  is  rapid,  but  certainly  involuntary. 
In  many  bright-shining  fishes — as  mackerels,  mullets — the 
colours  appear  to  be  brightest  in  the  time  intervening; 
between  the  capture  of  the  fish  and  its  death,  a  pheno- 
menon clearly  due  to  the  pressure  of  the  convulsively- 
contracted  muscles  on  the  chromatophors.  External 
irritation  readily  excites  the  chromatophors  to  expand — a^ 
fact  unconsciously  utilized  by  fishermen,  who,  by  scaling 
the  red  mullet  immediately  before  its  death,  produce  the 
desired  intensity  of  the  red  colour  of  tlie  ekin.  without 
which  the  fish  would  not  be  saleable.  It  Joes  not.  boB'- 
ever,  require  such  strong  measures  to  prove  the  sensitiveness 
of  tho  chromatophors  to  external  irritation,  the  mere 
change  from  darkness  into  light  is  sufficient  to  induce  them 
to  contract,  the  fish  appearing  paler,  and  vice  vena.  In 
trout  which  are  kept  or  live  in  dark  places,  the  black 
chromatophors  are  expanded,  and,  consequently,  sucli 
specimens  are  very  dark-coloured  ;  when  removed  to  the 
light,  they  become  paler  almost  iostantaueously. 

Total  absence  of  chromatophors  in  the  skin,  or  albinism, 
is  very  rare  among  fishes  ;  much  more  common  is  incipient 
albinism,  in  which  the  dark  chromatophors  are  changed 
into  cells  with  a  more  or  less  intense  yellow  pigment. 
Fishes  in  a  state  of  domestication,  hke  the  crucian  caqi- 
of  China,  the  carp,  the  tench,  and  the  ide,  are  particularly 
subject  to  this  abnormal  coloration,  and  are  known  as  tho 
common  gold-fish,  the  gold-teoch,  and  the  gold-orfe.  But 
it  occurs  also  not  rarely  in  fishes  living  in  a  wild  state,  and 
has  been  observed  in  the  haddock,  flounder,  plaice,  carp, 
roach,  and  eel. 

It  will  bo  evident  from  the  foregoing  remarks  that  tho 
amount  of  variation  within  the  limits  of  tho  same  species 
— due  either  to  natural  growth  and  development,  or  to 
external  physical  'conditions,  or  to  abnormal  accidental 
circumstances — is  greater  in  fishes  than  in  any  of  tho 
higher  classes  of  vertebrates.  The  amount  of  variation  is 
greater  in  certain  genera  or  families  than  in  others,  and 
it  is  much  greater  in  Teleosteans  and  Ganoids  than  in 
Chondropterygians.  Naturally,  it  is  greatest  in  the  few 
species  that  have  been  domesticated,  which  we  shall  men- 
tion in  the  following  section. 

Domestication,  Tenacity  of  Life,  Hibernation,  &c. 

Only  a  few  fishes  are  thoroughly  domesticated — that  is, 
bred  in  captivity,  and  capable  of  transportation  within 
certain  climatic  limits — viz.,  the  carp,  crucian  carp 
(European  and  Chinese  varieties),  tench,  orfe  or  ide,  and 
goramy.  The  first  two  have  accompanied  civilized  man 
almost  tc  every  part  of  the  globe  where  h«  has  effected  a. 
permanent  settlement. 
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Attempts  to  acclimatizo  particularly  useful  species  in 
.'ountriesin  which  thoy  are  not  indigenous  have  been  made 
from  time  to  time,  but  have  been  permanently  successful 
in  a  few  instances  only,  the  faihirc;  being  duo  partly  to 
the  choice  of  a  species  which  did  not  yield  the  profitable 
return  expected,  partly  to  utter  disregard  of  the  diOference 
of  climatic  and  other  physical  conditions  between  tho 
original  and  the  new  homes  of  the  fish.  Tho  first  success- 
ful attempts  at  acclimatization  were  made  with  domestic 
spocicj,  viz.,  the  carp  and  goldfish,  which  were  transferred 
from  Eastern  Asia  to  Europe.  Then,  in  the  early  part  of 
the  present  century,  the  Javanese  goramy  was  acclimatized 
in  Mauritius  and  Guiana,  but  no  care  seems  to  have  been 
taken  to  insure  permanent  advantages  from  the  successful 
execution  of  the  experiment.  In  these  cases  fully  developed 
individuals  were  transported  to  tho  country  in  which  they 
were  to  be  acclimatized.  The  most  successful  attempt  of 
receipt  years  is  the  acclimatization  of  the  trout  and  sea-trout, 
and  probably  also  of  tho  salmon,  in  Tasmania  and  New 
Zealand,  and  of  the  Californian  salmon  {Salmo  quinnat  I), 
in  Victoria,  by  means  of  artificially-impregnated  ova.  In 
transporting  these  ice  was  employed,  in  order  to  retard 
their  development  generally,  and  thus  to  preserve  them 
from  destruction  duiing  the  passage  across  the  tropical  zone. 
rtiUcial  Artificial  impregnation  of  fish-ova  was  first  pra-ctised  by 
•preg-  J.  L.  Jacobi,  a  native  of  Westphalia,  in  the  years  1757-63, 
itjoa  of  ^iiQ  employed  exactly  the  same  method  which  is  followed 
now  ;  and  there  is  no  doubt  that  this  able  observer  of 
nature  conceived  and  carried  out  his  idea  with  the  distinct 
object  of  advantageously  restocking  water-courses  that 
had  become  unproductive,  and  increasing  production  by 
fecundating  and  preserving  all  ova  which,  in  the  ordinary 
course  of  propagation,  would  be  left  unfecundated  or 
might  accidentally  perish.  Physiology  soon  turned  to 
account  Jacobi's  discovery,  »nd  artificial  impregnation  has 
proved  to  be  one  of  the  greatest  helps  to  the  student  of 
embryology. 

Fishes  differ  in  an  extraordinary  degree  with  regard  to 
tenacity  of  life.  Some  will  bear  suspension  of  respiration 
—caused  by  removal  from  water,  or  by  exposure  to  cold 
or  heat — for  a  long  time,  whilst  others  succumb  at  once. 
Nearly  all  marine  fishes  are  very  sensitive  to  changes  in 
the  temperature  of  the  water,  and  will  not  bear  transporta- 
tibn  from  one  climate  to  another.  This  seems  to  be  much 
less  the  case  with  some  freshwater  fishes  of  tho  temperate 
zones ;  the  carp  may  survive  after  being  frozen  in  a  solid 
Wock  of  ice,  and  will  thrive  in  the  warmest  parts  of  the 
temperate  zones.  On  tho  other  hand,  some  freshwater  fishes 
are  so  sensitive  to  a  change  in  the  water  that  they  perish 
when  transploinbicA  from  their  native  river  into  another 
apparently  offering  the  same  physical  conditions  (gray- 
ling, Salmo  hucho).  Some  marine  fishes  may  be  trans- 
ferred at  once  from  salt  into  fresh  water,  like  sticklebacks, 
some  blennies,  and  Coitus,  &c  ;  others  survive  the  change 
when  gradually  eBfected,  as  many  migratory  fishes ;  whilst 
others,  again,  cannot  bear  tho  least  alteration  in  the 
composition  of  the  salt  water  (all  pelagic  fishes).  On  the 
whole,  instances  of  marine  fishes  voluntarily  entering 
brackish  or  fresh  water  are  very  numerous,  whilst  fresh- 
water fishes  proper  but  rarely  descend  into  salt  water. 

Abstinence  from  food  affects  different  fishes  in  a  similarly 
different  degree.  Marino  fishes  are  less  able  to  endure  hun- 
ger than  freshwater  fishes, — at  least  in  the  temperate  zones, 
no  observations  having  been  made  in  this  respect  on  tropical 
fishes.  Goldfishes,  carps,  and  eels  are  known  to  be  able  to 
subsist  without  food  for  months,  without  showing  a  visible 
decrease  in  bulk  ;  whilst  the  Trigloids,  Sparoids,  and  other 
marine  fishes  survive  abstiuenco  from  fond  for  a  few  days 
only.  'In  freshwater  fishes  the  temperature  o?  tho  water 
ti39  great  inSuence  on  their  vital  functions  generally,  and 


consequently  on  their  appetite.  Many  cease  to  feed  alto 
gether  in  tho  course  of  tlio  winter;  a  few,  like  thJ  pike, 
are  less  inclined  to  feed  during  tho  heat  of  the  summer  thoU 
when  the  temperature  is  lowered. 

Captivity  is  easily  borne  by  most  fishes,  and  the  appliancSI 
introduced  in  modern  aquaria  have  rendered  it  possihlf 
to  keep  in  confinement  fishes  which  formerly  were  con 
sidercd  to  bo  intolerant  of  captivity,  and  even  to  induct 
them  to  propagate. 

Wounds  affect  fishes  generally  much  less  than  highe/ 
vertebrates.  A  Greenland  shark  continues  to  feed  though 
its  head  is  pierced  by  a  harpoon  or  by  the  knife,  so  lon| 
as  the  nervous  centre  is  not  touched ;  a  pike  will  survive 
the  loss  of  its  tail,  or  a  sea-perch  that  of  a  portion  of  it 
and  a  carp  that  of  half  its  snout.  Some  fishes,  however, 
are  much  more  sensitive,  and  perish  oven  from  the  super- 
ficial  abrasion  caused  by  the  meshes  of  the  net  daring 
capture  {MuUut). 

Tho  power  of  reproduction  of  lost  parts  in  Teleosteous 
fishes  is  limited  to  tho  delicate  terminations  of  their  fin-rays 
and  the  various  tegumentary  filaments  with  which  some 
are  provided.  These  filaments  are  sometimes  developed  in 
an  extraordinary  degree,  imitating  tho  waving  fronds  of 
the  seaweed  in  which  the  fish  hides.  The  ends  of  the  fin- 
rays  and  also  the  filaments  are  frequently  lost,  not  only  by 
accident,  but  also  merely  by  wear  and  tear ;  and,  as  thee* 
organs  are  essential  for  the  preservation  of  the  fish,  theii 
reproduction  is  necessary.  In  Dipnoi,  Ceratodus,  and  P>-o- 
(ojiterus,  the  terminal  portion  of  the  tail  has  been  found  to 
have  been  reproduced,  but  without  tho  notochord. 

Hibernation  has  been  observed  in  many  Cyprinoids  and 
Muraenoids  of  the  temperate  zones.  They  do  not  fall  into 
a  condition  of  complete  torpidity,  as  reptiles  and  mammab 
do,  but  their  vital  functions  are  simply  lowered,  and  they  hide 
in  sheltered  holes,  and  cease  to  go  abroad  in  search  of  their 
food.  Between  the  tropics  a  great  number  of  fishes  (especi- 
ally Siluroids,  Labyrinthict,  Ophiocephaloids,  the  Dipnoi) 
are  known  to  survive  long-continued  droughts  by  passing 
the  dry  season  in  a  perfectly  torpid  state,  imbedded  in  the 
hardened  mud.  Proiopterus,  and  probably  many  of  the 
other  fishes  mentioned,  prepare  for  themselves  a  cavity  large 
enough  to  hold  them,  and  coated  ou  the  inside  with  a  layer 
of  hardened  mucus,  which  preserves  them  from  complete 
desiccation.  It  has  been  stated  that  in  Indio  fishes  may 
survive  in  this  condition  for  more  than  one  season,  and 
that  ponds,  known  to  have  been  dry  for  several  years  and 
to  a  depth  of  many  feet,  have  swarmed  with  fishes  as  soon 
as  the  accumulation  of  water  released  them  from  their 
hardened  bed. 

The  principal  benefit  derived  by  man  from  the  class  of 
fishes  consists  in  the  abundance  of  wholesome  and  nourish- 
ing food  which  they  yield.  In  the  polar  regions  especially, 
whole  tribes  are  entirely  dependent  on  this  class  fo) 
subsistence ;  and  in  almost  all  nations  fishes  form  a  more 
or  less  essential  part  of  food,  many,  in  a  preserved  con- 
dition, being  most  important  articles  of  trade.  Their  use 
in  other  respects  is  of  but  secondary  importance.  Cod- 
liver  oil  is  prepared  from  the  liver  of  some  of  the  Gadoidi 
of  tho  northern  hemisphere  and  of  sharks,  isinglass  frort 
the  swim-bladder  of  sturgeons,  Seirenoids,  and  Polyncmoidi, 
and  shagreen  from  the  skin  of  sharks  and  rays. 

The  flesh  of  some  fishes  is  constantly  or  occasionally 
poisonous.  When  eaten,  it  causes  symptoms  of  more  or 
less  intense  irritation  in  the  stomach  and  intestines,  inflam 
mation  of  the  mucous  membranes,  and  not  rarely  death. 
The  fishes  which  appear  always  to  have  poisonous  proper 
ti(M  are — Clupea  (htissa,  Ctiipea  vcnenma,  and  som« 
species  of  Scarunf  Tttrodon,  and  Diodon.  There  are  many 
others  whicli  have  occasionallyor  frequently  ciused  syraji 
toms  of  iinisoning.  Poey  enumerates  no  loss  than  sevcoty- 
'  XII.   —  84 
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two  different  kinds  from  Otiba;  and  various  species  of 
Spfiyrcena,  Jialisies,  Ostracion,  Caranx,  Lacknolcemxis, 
Telragonurua,  Thynmis,  have  been  found  to  be  poisonous  in 
•U  seas  between  the  tropics.  All  or  nearly  all  these  fishes 
acquire  their  poisonous  properties  from  their  food,  which 
cons'ista  of  poisonous  Medusas  and  corals,  or  of  decomposing 
substances.  Frequently  the  fishes  are  found  to  be  eatable 
if  the  head  and  intestines  are  removed  immediately  after 
capture.  In  the  West  Indies  it  has  been  ascertained  that 
all  the  fishes  living  and  feeding  on  certain  coral  banks  are 
poisonous.  In  other  fishes  the  poisonous  properties  are 
developed  at  certain  seasons  of  the  year  only,  especially  the 
season  of  propagation  ;  as  the  barbel,  pike,  and  burbot, 
whose  roe  causes  violent  diarrhcea  when  eaten  during  the 
season  of  spawning. 

Poison-organs  are  more  common  in  the  class  of  fishes  than 
was  formerly  believed,  but  they  seem  to  have  exclusively 
the  function  of  defence,  and  are  not  auxiliary  in  procuring 
food,  as  in  venomous  snakes.  Such  organs  are  found  in 
the  sting-rays,  the  tail  of  which  is  armed  with  one  or  more 
powerful  .barbed  spines.    Although  they  have  no  special 
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Fia  C6. — PorUon  of  tall,  ^flth  opines,  ot  Aetohaiis  narinar,,  a  Sting-ray  from 
tbo  Indian  Ocean,    a,  natural  size  of  spine. 

organ  secreting  poison,  or  canal  in  or  on  the  spine  by 
which  the  venomous  fluid  is  conducted,  the  symptoms 
caused  by  a  wound  from  the  spine  of  a  sting-ray  are  such 
tts  cannot  be  accounted  for  merely  by  the  mechanical  lacera- 
tion, the  pain  being  intense,  and  the  subse- 
quent inflammation  and  swelling  of  the 
wounded  part  terminating  not  rarely  in 
gangrene.  The  mucus  secreted  from  the 
surface  of  the  fish  and  inoculated  by  the 
jagged  spine  evidently  possesses  venomous 
properties.  This  is  also  the  case  in  many 
Scorpsenoids,  and  in  the  weever  [Trachimts), 
in  which  the  dorsal  and  opercular  spines 
have  the  same  function  as  the  caudal  spines 
of  the  stingrays ;  in  the  weevers,  however, 
the  spines  are  deeply  grooved,  the  groove 
being  charged  with  a  fluid  mucus.  In 
Synanceia  the  poison-organ  (fig.  G7)  is  O^ 
still  more  developed :  each  dorsal  spine  is 
in  its  terminal  half  provided  with  a  deep  '''s-,^~*  ^°„7,h 
eroove  on  each  side,  at  the  lower  end  of    poison-bags,  of 

° ,  .    ,      , .  ,  J     ,  i.    •    •  Stnianceia     ver- 

which   liP3  a  pear  -  shaped   bag  containing    ,ucoia    (Indian 
the   mi'^y  poison;   it  is  prolonged  into  a    O""")- 
membranous  duct,  lying  in  the  groove  of  the  spine,  and 
open  at  its  point.     The  native  fishermen,  well  acquainted 


Fio.  €3.—Thalassophryne  reiiculala. 

with  the  dangerous  nature  of  these  fishes  carefully  avoid 
handling  them  ;  but  it  often  happens  that  persons  wading 
with  naked  feet  in  the  sea  step  upon  the  fish,  which  gene- 


rally lies  hidden  in  the  sand.  One  or  more  of  the  erected 
spines  penetrate  the  skin,  and  the  poison  is  injected  into. 
the  wound  by  the  pressure  of  the  foot  on  the  poison-bags. 
Death  has  frequently  been  the  result. 

The  most  perfect  poison-organs  hitherto  discovered  in 
fishes  are  those  of  IVialassophryiie,  a  Batrachnid  genus  of 
fishes  from  the 
coasts  of  Central ' 
America.  In  these . 
fishes  again  the 
operculum  and  the 
two  dorsal  spines 
are  the  weapons. 
The  former  (fig. 
69)  is  very  narrow, 
vertically  styli-  egW/f^ 
form,  and  very  t^^J^^^C  ; 
mobile ;  it  is  armed  ^^^4^K 
behind  with  a 
spine,  eight  lines 
long,  and  of  the 
same  form  as  the 
hollow  venom-fang 
of  a  snake,  being 
perforated  at  its 
base  and  at  its 
extremity.  A  sac 
covering  the  base 
of  the  spine  dis- 
charges its  con- 
tents through  the 
apertures  and  the 
canal  in  the  inte- 
rior of  the  spine, 
similar. 


Fio.  CO.— Opercular  part  of  the  potson-apparattu  or 
Thalassoj'hryne  (Panama).  1.  Hinder  half  of  the  hea(J» 
with  the  venom-sac*  in  ti(u.  a,  lateral  line  and  Itv 
brunches;  6,  gtll-opening ;  e,  ventral  fln  ;  d,  base  of 
pectoral  fin ;  e,  baso  of  doi^sal.  2.  Operctilum  wltti 
llic  perforated  spine. 

The  structure  of  the  dorsal  spines  i* 
There  are  no  secretory  glands  imbedded  in  the 
membranes  of  the  sacs,  and  the  fluid  must  be  secreted  by 
their  mucous  membrane.  The  sacs  have  no  external  mus> 
cular  layer,  and  are  situated  immediately  below  the.thiclc 
loose  skin  which  envelops  the  spines  to  their  extremity  ^ 
the  ejection  of  the  poison  into  a  living  animal,  therefore, 
can  only  be  effected,  as  in  Si/nanceia,  by  the  pressure  to 
which  the  sac  is  subjected  the  moment  the  spine  enters 
another  body 
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Of  what  kind  the  fishes  were  which  were  the  first  to 
make  their  appearance  on  the  globe,  whether  or  not  they 
were  identical  with  or  simUar  to  any  of  the  principal  types 
existing  at  present,  are  questions  which  probably  will 
for  ever  remain  hidden  in  mystery  and  uncertainty.  The 
supposition  that  the  Pharyngobranchs  and  Cyclostomes, 
the  lowest  of  the  vertebrate  series,  must  have  preceded 
the  other  subclasses,  is  an  idea  which  has  been  held  by 
many  zoologists,  and,  as  the  horny  teeth  of  the  Cyclostomes 
are  the  only  parts  which  under  favourable  circumstances 
could  have  been  preserved,  palreontologi.sts  have  ever  been 
searching  for  this  evidence. 

Indeed,  in  deposits,  belonging  to  the  Lower  Silurian  and 

Devonian,  in  Russia,  England,  and  North  America,  minute^ 

slender,  pointed  horny  bodies,  bent  like  a  hook, 

with  sharp  opposite  margins,  have  been  found         A 

and  described  under  the  name  of  "conodonts."         S 

Moro    frequently    they   possess   an  elongated 

,        ,  T  .•'        ,  .•',  \,  .  11      „  Fio.  "0.— night 

basal  portion,  in   which  there   is  generally   a     dcntui   piatc 

larger  tooth  with  rows  of  similar  but  smaller     °L„,-j'*'^"""* 

denticles  on    one  or  both  sides  of  the  larger 

tooth,  according  as  this  is  central  or  at  one  end  of  the 

base.     In  other  examples  there  is  no  prominent  central 

tooth,  but  a  series  of  more  or  less  similar  teeth  is  implanted 
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on  a  straigtit  or  curved  base.  Modifications  of  these  act- 
rangenienta  are  very  numerous,  and  many  palaeontologists 
still  entertain  doubts  whether  the  origin  of  these  remains 
13  not  rather  from  annelids  and  moUusks  than  from  fishes. 

The  first  undeniable  evidence  of  a  fish,  or,  indeed,  of  a 
vertebrate  animal,  occurs  in  the  Upper  Silurian  rocks,  in 
a  bone-bed  of  the  Downton  Sandstone,  near  Ludlow.  It 
consists  of  compressed,  slightly  curved,  ribbed  spines,  of 
leas  than  2  inches  in  length  {Onchus) ;  small  shagreen- 
scales  {Thdodns)  ;  the  fragment  of  a  jaw-like  bar  witli 
pluricuspid  teeth  (Pleclrodits) ;  the  cephalic  bucklers  of  what 
seems  to  be  a  species  of  Pleraspis  ;  and,  finally,  coprolitic 
bodies  of  phosphate  and  carbonate  of  lime,  including 
recognizable  remains  of  the  muUuska  and  crinoids  inhabit- 
ing the  same  waters.  But  no  vertebra  or  other  part  of 
the  skeleton  has  been  found.  The  spines  and  scales  seem 
to  have  belonged  to  the  same  kind  of  fish,  which  probably 
was  a  Plagiostome.  It  is  quite  uncertain  whether  or  not  the 
jaw  (if  it  be  the  jaw  of  a  fish)  belonged  to  the  buckler- 
bearing  Pleraspis,  the  position  of  which  among  Ganoids, 
vith  which  it  is  generally  associated,  is  open  to  doubt. 

No  detached  undoubted  tooth  of  a  Plagiostome  or  Ganoid 
scale  has  been  discovered  in  the  Ludlow  deposits  ;  but  this 
much  is  certain,  that  those  earliest  remains  in  Palccozoic 
rocks  belonged  to  fishes  closely  allied  to  forms  occurring 
in  greater  abundance  in  the  succeeding  formation,  the 
Devonian,  where  they  are  associated  with  undoubted 
Piiloeic/it/ii/fs,  Plagiostomes  as  well  as  Ganoids. 

These  fish-remains  of  the  Devonianor  Old  Red  Sandstone 
can  be  determined  with  greater  certaiuty.  They  consist  of 
spines,  the  so-called  "ichthyodorulites,"  which  show  suffi- 
ciently distinctive  characters  to  bo  referred  to  several 
genera,  one  of  them,  Ouchus,  still  surviving  from  the 
Silurian  epoch.  All  these  spines  are  believed  to  be  those 
of  Chondropterygians,  to  which  order  some  pluricuspid 
teeth  (Cladodus)  from  the  Old  Red  Sandstone  in  the 
vicinity  of  St  Petersburg  have  been  likewise  referred. 

The  remains  of  the  Ganoid  fishes  are  in  a  much  more 
perfect  iitatc  of  preservation,  so  that  it  is  even  possible  to 
obtain  a  tolerably  certain  idea  of  the  general  appearance 
and  habits  of  some  of  them,  especially  of  such  as  were 
provided  with  hard  carapaces,  solid  scales,  and  ordinary  or 
bony  fin-rays.  A  certain  proportion  of  them,  as  might 
have  been  expected,  remind  us,  as  regards  their  external 
form,  of  Teleostcous  fishes  rather  than  of  any  of  the  few 
still  existing  Ganoid  types ;  but  it  is  contrary  to  all  analogy 
and  to  all  palKontological  evidence  to  suppose  that  those 
fishes  were,  in  their  internal  structure,  more  nearly 
allied  to  Teleosteans  than  to  Ganoids.  If  they  were  not 
true  Ganoids,  they  may  justly  be  supposed  to  have  had 
the  essential  characters  of  Pahcichthyes.  Other  forms 
even  at  that  remote  geological  epoch  exhibit  bo  unmistak- 
ably the  characteristics  of  existing  Ganoids  that  no  one 
can  entertain  any  doubt  with  regard  to  their  place  in  the 
system.  In  none  of  these  fishes  is  there  any  trace  of  verte- 
bral segmentation. 

The  Pa/crichthyes  of  the  Old  Red  Sandstone,  the 
systematic  position  of  which  is  still  obscure,  are  the 
Cephalaspidce  from  the  Lower  Old  Red  Sandstone  of 
Great  Britain  and  Eastern  Canada ;  Pterichthys,  Coccos- 
teiis,  Dinichthys,  and  Asterolepis  (genera  which  have 
been  combined  in  one  group,  Placodermrv) ;  and  Acan- 
thodes  and  allied  genera,  which  combined  numerous 
branchiostegals  with  Chondropterygian  spines  and  a 
shagreen-like  dermal  covering. 

Among  the  other  Devonian  fishes  (and  they  form  the 
majority)  two  typos  may  be  recognized,  both  of  which 
are  unmistakably  Ganoids.  The  first  approaches  the  still 
living  Polyptfrvs,  with  which  some  of  the  genera  like 
£Ai>lopleriis  singularly  agree  in  the  form  and  armature  of 


the  head,  the  lepidusis  of  the  bjdy,  the  lobate  jicctoral 
fins,  and  the  termination  of  the  vertebral  column.  Other 
genera,  as  Jlotoplychiiix,  have  cycloiil  fcalcs  ;  many  have 
two  dorsal  fins  {lloloplych'nis),  aud,  instead  of  branchio- 
stegals,  jugular  scutes  ;  others  have  one  long  dor.-.al  lou- 
flucnt  with  the  caudal  (Phinm-oplnnoii).  In  the  second 
type  the  principal  characters  of  the  Dipnoi  arc  manifest ; 
and  some  of  them — for  example,  DiplLiii',  d'ahnlaji/int,' 
I/olodus — approach  so  closely  the  Dipnoi  which  still  survivo, 
that  the  differences  existing  between  them  warrant  a  scpaJ 
ration  into  families  only. 

Devonian  fishes  are  frequently  found  under  pcculian 
circumstances,  enclosed  in  the  so-called  nodules.  Theso 
bodies  are  elliptical  flattened  pebbles,  which  have  rcsii^ted 
the  action  of  water  in  consequence  of  their  greater  hardness, 
whilst  the  surrounding  rock  has  been  reduced  to  detritus 
by  that  agency.  Their  greater  density  is  due  to  the  dis- 
persion in  their  substance  of  the  fat  of  the  animal  which 
decomposed  in  them.  Frequently,  on  cleaving  one  of 
theso  nodules  with  the  stroke  of  the  hammer,  a  fish  is 
found  embedded  in  the  centre.  At  certain  localities  of 
the  Devonian,  fossil  fishes  are  so  abundant  that  the  whole 
of  the  stratum  is  s^ffected  by  the  decomposing  remains, 
emitting  a  peculiar  smell  when  newly  opened,  and  acquir- 
ing a  density  aud  durability  not  possessed  by  strata  with- 
out fishes.  The  flagstones  of  Caithness  are  a  rcinarkablo 
instance  of  this. 

The  fish-remains  of  the  Carboniferous  formation  show  a 
great  similarity  to  those  of  the  preceding.  They  occur 
throughout  the  series,  but  are  very  irregularly  distributed, 
being  extremely  rare  in  some  countries,  whilst  in  others 
entire  beds  (the  so-called  bone-beds)  are  composed  of 
ichthyolites.  In  the  ironstones  they  frequently  form  the 
nuclei  of  nodules,  as  in  the  Devonian. 

Of  Chondropterygians  the  spines  of  Onchiis  and  others 
still  occur,  with  the  addition  of  teeth  indicative  of  the 
existence  of  fishes  allied  to  the  Cestracion  typo  {CocMiodus, 
Psammodus),  a  type  which  henceforth  plays -an  important 
part  in  the  composition  of  the  extinct  marine  fish  faun». 
Another  extinct  Selachian  family,  that  of  the  Hybodonts, 
makes  its  appearance,  but  is  known  from  the  teeth  only. 

Of  the  Ganoid  fishes,  the  family  Palceoniscidce  (Traquair) 
is  numerou.'sly  represented  ;  others  are  Coelacanths  {Ca!-; 
aranthus,  likizodus),  and  Saurodipterini  {^feyalichl/lys): 
None  of  these  fishes  have  an  ossified  vertebral  column,  but 
in  some  (ifegalichthys)  the  outer  surface  of  the  vertebrae 
is  ossifiett  into  a  ring ;  the  termination  of  their  tail  is 
heterocercal.  The  Carboniferous  Uronemus  and  the  Dev- 
onian PhaneropUuron  are  probably  generically  the  same  ; 
and  the  Devonian  Dipnoi  are  continued  as,  and  well  repre- 
sented by,  Ctenodus. 

The  fishes  of  the  Permian  group  are  very  similar  to  those 
of  the  Carboniferous.  A  type  wliich  in  the  latter  was  but 
very  scantily  represented,  namely  the  Platysomida;  is  much 
developed.  They  were  deep-bodied  fish,  covered  with  hard 
rhomboid  scales  possessing  a  strong  anterior  rib,  and  pro- 
vided with  a  hejterocercal  caudal,  long  dorsal  and  anal,  short 
non-lobate  paired  fins  ^vhen  present),  and  branchiostegahs. 
Palceoniscus  appears  in  many  species;  the  Satiridf  are 
represented  by  Pygopt(rnt  and  Acrolepis,  and  Cestracionts 
by  Jnnassa  and  Slrophodus. 

The  passage  from  the  Pal<eozoic  into  the  Mcsozoic  era  is 
not  indicated  by  any  marked  change  so  far  as  fishes  are 
concerned.  The  more  reniarkable  forms  of  the  Trias  aie 
shark-like  fishes  represented  by  ichthyodorulites,  liko 
Nfmacanthns,  Liacanthus,  and  Hybodtis  ;  and  Cestraciont.H 
represented  by  species  of  Acrodtts  and  Strop.h.idus.  Of 
the  Ganoids,  Coihicanthus,  Amblyptervs  (PaUeoniscidcc),  and 
Sauric/it/iyi  persist  from  the  Carboniferous  epoch.  Cera- 
tod\i»  appears  for  the  first  time  (Muschel  Kalk  of  Germany). 
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Tlianks  to  Oxc  rescircbes  of  Agassiz,  nnd  especially  oi  Sir 
P.  Egerton,  the  ichthyological  fauna  of  the  Lias  is  perhaps 
the  best  known  of  the  Mesozoic  era,oncliundred  and  fifty-two 
species  havingbeen  described.  Of  the  various  localities,  Lyme 
Iicgis  ha3 yielded  more  tlian  any  other,  nearly  all  the  Liassic 
genera  being  rcpreserted  there  by  no  fewer  than  seventy-nine 
species.  The  Uybodonts  and  Costracionts  continue  in  their 
fullest  development.  Holocepliales  (^Isrhyodus),  true  sharks 
(Palitosci/lliHin),  rays  (Squaloraia,  Arthropterus),  and  stur- 
geons {ChonJrosleirs)  make  their  first  appearance  ;  but  they 
are  sufficiently  distinct  from  living  types  to  be  classed  in 
separate  genera,  or  even  families.  The  Ganoids,  especi- 
ally Lepidosteoids,  predominato  over  all  the  other  fishes  : 
Lepidulus,  Semionotits,  FholiJuphorus,  Pachycormus,Engna- 
Ihns,  Tetrajonolepis,  are  re[)resented  by  numeT-ous  species; 
other  remarkable  genera  are  Aspidorhynchus,  Belonristo7nus, 
Sauyostomus,  Saiifopsis,  27t>issonotiis,  Conodus,  Flycholepis, 
Eiulactif,  Centrolepis,  Legnonotus,  Oxi/giiathiis,  Heterolepi- 
dotits,  Isocoliim,  Osteovhachis,  Mesodon.  These  genera  afford 
evidence  of  a  great  change  since  the  preceding  period,  the 
majority  not  being  represented  in  older  strata,  whilst,  on  the 
other  baud,  many  are  continued  into  the  succeeding  Oolitic 
tonuations.  The  liomocercal  termination  of  the  vertebral 
column  begins  to  supersede  the  heterocereal,  and  many 
of  the  genera  have  well-ossified  and  distinctly  segmented 
spinal  columns.  The  cycloid  form  of  scales  also  becomes 
more  common, — one  genus  (Leptolepis)  being,  with  regard 
to  the  preserved  hard  portions  of'its  organization,  so  similar 
to  the  Teleosteous  type  that  some  palaeontologists  refer  it 
(with  much  reason)  to  that  subclass. 

As  already  mentioned,  the  Oolitic  formations  show  a 
great  similarity  of  their  fish  fauna  to  that  of  the  Lias;  but 
still  more  apparent  is  its  approach  to  the  existing  fauna. 
Teeth  liave  been  found  which  cannot  even  generically  be 
distinguished  from  Notidduiis.  The  rays  are  represented 
by  genera  like  Spathvhatis,  Ddemnolatis,  2'hanvias  ;  the 
llulocepfuili  ate  moTG  numerous  than  in  the  Lias  {Isc/iyodus, 
Gaiiodiis).  The  most  common  Ganoid  genera  are  Catvriis, 
Pt/cnodus,  r/iolidophonis,  Lepidotus,  Leptolepis,  all  of  which 
liad  been  more  or  less  fully  represented  in  the  Lias.  Cera- 
todiis  also  is  continued  into  it. 

The  Cretaceous  group  gives  clear  evidence  of  the  further 
advance  towards  the  existing  fauna.     Teeth  of  sharks  of 
existing  genera,   Carcharias  {Coras:),  Scylliitm,  Notidamis, 
and  Galeocerdo,  are  common  in  some  of  the  marine  strata, 
whilst  Hybodonts  and  Cestracionts  are  represented  by  a 
small  number  of  species  only;  of  the  latter  one  new  genus, 
Plychodus,  appears  and  disappears.     A  very  characteristic 
Ganoid   genus,    Macropoma,  comprises  homocercal    fishes 
with   rounded    ganoid   scales    sculptured    ext^nally   and 
pierced    by  prominent  mucous    tubes.     Catitms  becomes 
extinct.     Teeth  and  scales  of  Lepidotus  (with  Sphcerodus 
ns  subgeuus),  clearly  a  freshwater  fish,  are  widely  distri- 
buted in  the  Wealden,  and  finally  disappear  in  the  Chalk  ; 
its  body  was  covered  with  large  rhomboidal  ganoid  scales. 
Gyrodiia  and  Aspidorliyitchus  occur  in  the  beds  of  Voirons, 
Calodus  and  Amiopsis  (allied  to  Amia)  in  those  of  Comen, 
in  Istria.     But  the  Palmchthyes  are  now  in  the  minority  ; 
undoubted  Teleosteans  have  appeared  for  the  first  time  on 
the  stage  of  life  in  numerous  genera,  mauy  of  which  are 
identical  with  still  existing  fishes.     The  most  of  these  are 
Acanthoptcrygians,  but  Physostomes  and  Plectognaths  are 
likewise  well  represented,  most  of  them  being  marine.     Of 
Acanthopterygian    families    the   first   to    appear   are    the 
Berycidcp,  represented  by  several  very  distinct  genera  :  — 
""eryx;  Pseudoberyx,  with  abdominal  ventral  fins;  Berycop- 
''.  with  cycloid  scales;  Homonotus,  Stenostoma,  Spheno- 
'fj^aius,  Acanus,  Iloplopteryx,  Platycornus,  with  granular 
*caJes ;   Podorys,  with    a  dorsal  extending   to  the  neck  ; 
■  ifro/jaiter,  Macrolepis,Rhacolepis,  from  the  Chalk  of  Brazil. 


The  position  oi  Pycnosterynx  is  uncertain ;  it  approaches 
certain  Pharyngognaths.  True  Percidce  are  absent,  whilst 
the  Carangidir,  Sp/iyrtrnido',  Cataphracti,  Gobiida;  Cot> 
fidce,  and  Sparidce  are  represented  by  one  or  more  genera. 
Somewhat  less  diversified  are  the  Physostomes,  which  belong 
principally  to  the  Clupeidce  and  Deixetidce,  most  of  tlio 
genera  being  extinct;  Cliipea  is  abundant  in  some  localities. 
Scopelidce  (Hemisaurida  and  Saurocephalus)  occur  in  the 
Chalk  of  Comen  in  Istria,  and  of  Jlaestricht.  Of  all  Cre- 
taceous deposits  none  surpass  those  of  the  Lebanon  for 
the  number  of  genera,  species,  and  individuals  ;  the  forma 
are  exclusively  marine,  and  the  remains  in  the  most  perfect 
condition. 

In  the  Tertiary  epoch  the  Teleosteans  have  almost  entirely 
replaced  the  Ganoids  ;  a  few  species  only  of  the  latter  make 
their  appearance,  and  they  belong  to  existing  genera  (Lepi- 
dosteus,  Acipeiiser).  The  Chondropterygians  merge  more 
and  more  into  recent  forms ;  Ilolocepluxli  continue,  and  still 
are  better  represented  than  in  the  present  fauna.  .The 
Teleosteans  show  even  in  the  Eocene  a  largo  proportion  of 
existing  genera,  and  the  fauna  of  some  localities  of  the 
Miocene  (Oeningen)  is  almost  wholly  composed  of  thera. 
Of  the  whole  more  than  one-half  have  already  been  found 
to  belong  to  existing  genera,  and  there  is  no  doubt  that  the 
number  of  distinct  genera  now  seemingly  extinct  will  be 
lessened  as  the  fossils  come  to  be  examined  with  a  better 
knowledge  of  the  living  forms.  The  distribution  of  the 
fishes  differed  widely  from  that  of  our  period,  many  of  our 
tropical  genera  occurring  in  localities  which  are  now  in- 
cluded within  our  temperate  zone,  and  being  mixed  with 
others  that  nowadays  are  restricted  to  a  colder  climate, — a 
combination  which  continues  throughout  the  Pliocene. 

A  few  families  of  fishes,  like  the  freshwater  Saimonidae, 
seem  to  have  pflt  in  their  appearance  in  Post-Pliocene 
times ;  not  much  attention,  however,  has  been  paid  to  fish- 
remains  of  these  deposits  ;  and  such  as  have  been  incident- 
ally examined  furnish  evidence  of  the  fact  that  the  distri- 
bution of  fishes  has  not  undergone  any  further  essential 
change  down  to  the  present  period. 

GEOGRAPHICAL  DISTRIBUTION. 

In  an  account  of  the  geographical  distribution  of  fishes  the 
ireshwater  forms  are  to  be  kept  separate  from  the  marine. 
When  we  attempt,  however,  to  draw  a  line  between  these 
two  kinds  of  fishes,  we  meet  with  a  great  number  of  species 
and  of  facts  which  would  seem  to  render  that  distinction 
very  vague.  There  are  not  only  species  which  can  gradu- 
ally accommodate  themselves  to  a  sojourn  in  either  salt  or 
fresh  water,  but  there  are  also  some  that  seem  to  be  quite 
indifferent  to  a  rapid  change  from  the  one  into  the  other; 
BO  that  individuals  of  one  and  the  same  species  [Gastrosteus, 
Gobiits,  BUnnins,  Osmcrvs,  Eetropinna,  Clupea,  Syngna- 
thus,  ifcc.)  may  be  found  some  distance  out  at  sea,  whilst 
others  live  in  rivers  far  b^ond  the  influence  of  the  tide, 
or  even  in  inland  fresh .  waters  without  outlet  to  the  sea. 
The  majority  of  these  fishes  belong  to  forms  of  brackish- 
water  fauna ;  and,  as  they  are  not  an  insignificant  portion 
of  the  fauna  of  almost  every  coast,  we  shall  have  to  treat 
of  them  in  a  separate  chapter. 

Almost  every  largo  river  offers  instances  of  truly  marine 
fishes  ascending  for  hundreds  of  miles  of  their_  conme, 
and  not  periodically,  or  from  any  apparent  physiological 
necessity,  but  sporadically  throughout  the  year.  This  is 
evidently  the  commencement  of  a  change  in  a  fish's  habits; 
and,  indeed,  not  a  few  of  such  fishes  have  actually  taken 
up  their  permanent  residence  in  fresh  waters,  as  specie* 
of  Ambassis,  Apogon,  Dales,  Therapon,  Sciaena,  Bleiinivs, 
Gobius,  Atherina,  Mugil,  Myxus,  Hemirhamphns,  Clujyea, 
Anguilla,.  letrodon^  TrygWj — all  forms  originally  tnarine.f 
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On  the  other  hand,  we  find  fishes  belonging  to  frtsh- 
wator  genera  descending  rivers  and  Bojourning  in  the  sea 
for  A  more  or  less  limited  period  ;  but  these  instances  are 
much  less  in  nr  mber  than  those  in  which  the  reverse 
obtains.  We  may  mention  species  of  Salmo  (the  common 
trout,  the  northern  charr),  and  Siluroids  (as  Ariut, 
Plotosus).  CoregoHU!,  a  gcnas  so  characteristic  of  the 
inland  lakes  of  Europe,  Northern  Asia,  and  North  America, 
nevertheless  offers  some  instances  of  species  wandering  by 
the  effluents  into  the  sea,  and  taking  up  their  residence  in 
salt  water,  apparently  by  preference,  as  Coregonus  oiy- 
rhynchus.  But  of  all  the  freshwater  families  none  exhibit 
80  great  a  capability  of  surviving  the  change  from  fresh 
into  salt  water  as  the  (7aslrosleid(e  (sticklebacks)  of  the 
northern  hemisphere,  and  the  equally  diminutive  Cyprino- 
dotUida  of  the  tropics  ;  not  only  do  they  enter  into,  and  live 
freely  in,  the  sea,  but  many  species  of  the  latter  family 
inhabit  inland  waters,  which,  not  having  an  outlet,  have 
become  briny,  or  impregnated  with  a  larger  proportion  of 
salts  than  pure  sea  water.  During  the  voyage  of  the 
"  Challenger  "  a  species  of  Fundutus  {F.  nigrofasciatus) 
which  inhabits  the  fresh  and  the  brackish  waters  of  the 
Atlantic  States  of  North  America  was  obtained,  with 
Scopelids  and  other  pelagic  forms,  in  the  tow-net,  midway 
between  St  Thomas  and  Teneriffe. 

Some  fishes  annually  or  periodically  ascend  rivers  for  the 
purpose  of  spawning,  passing  the  rest  of  the  year  in  the  sea, 
as  sturgeons,  many  Salmonoids,  some  Clupeoids,  lampreys, 
&c.  The  first  two  evidently  belonged  originally  to  tho 
freshwater  series,  and  it  was  only  in  the  course  of  their 
existence  that  they  acquired  the  habit  of  descending  to  the 
sea,  perhaps  because  their  freshwater  home  did  not  furnish 
a  sufficient  supply  of  food.  These  migrations  of  freshwater 
fishes  have  been  compared  with  the  migrations  of  birds  ; 
but  they  are  much  more  limited  in  extent,  and  do  not, 
as  is  the  case  with  birds,  impart  an  additional  element  to 
the  fauna  of  tho  place  to  which  the  fishes  migrate. 

The  distinction  between  freshwater  and  marine  fishes  is 
further  obscured  by  geological  changes,  in  consequence  of 
which  the  salt  water  is  gradually  being  changed  into  fresh, 
or  vice  versa.  These  changes  are  so  gradual,  and  spread 
over  80  long  a  time,  that  many  of  the  fishes  inhabiting 
such  localities  accommodate  themselves  to  the  new  con- 
ditions. One  of  the  most  remarkable  and  best  studied 
instances  of  such  an  alteration  is  the  Baltic,  which,  during 
the  second  half  of  the  Glacial  period,  was  in  open  and 
wide  communication  with  the  Arctio  Ocean,  and  evidently 
had  the  name  marine  fauna  as  the  White  Sea.  Since  then, 
by  the  rising  of  the  land  of  Northern  Scandinavia  and 
Finland,  this  great  gulf  of  the  Arctic  Ocean  has  become 
an  inland  sea,  with  a  narrow  outlet  into  the  North  Sea, 
and,  in  consequence  of  tho  excess  of  fresh  water  pouring 
into  it  over  the  loss  by  evaporation,  it  has  been  so  much 
diluted  as  to  be  nearly  fresh  at  its  northern  extremities; 
and  yet  nine  species,  the  origin  of  which  from  the  Arctic 
Ocean  can  be  proved,  have  survived  the  changes,  propa- 
gaii.ig  their  species,  and  agreeing  with  their  brethren  in  the 
Arctic  Ocean  in  every  point,  but  remaining  comparatively 
smaller.  On  the  other  hand,  fishes  which  we  must  regard 
as  true  freshwater  fishes,  like  the  rudd,  roach,  pike, 
perch,  entei  freely  the  brackish  water  of  the  Baltic.  In- 
stances of  marine  fishes  being  permanently  retained  in 
fresh  water  in  consequence  of  geological  changes  are  well 
known  :  as  Coitus  quadriccmis  in  the  large  lakes  of 
Scandinavia  ;  species  of  Gobius,  Blennius,  and  Atherina  in 
the  lakes  of  northern  Italy ;  Comephorus,  which  seems  to 
be  a  dwarfed  Gadoid,  in  the  depths  of  Lake  Baikal.  Car- 
eharias  gangeticui  in  inland  lakes  of  the  Fiji  Islands, 
is  another  instance  of  a  marine  fish  which  has  permanently 
established  itself  in  frosh  water. 


Thus  there  is  a  constant  interchange  of  species  in  pro- 
gress between  the  freshwater  and  marine  faunae,  and  in  not 
a  few  cases  it  would  seem  almost  arbitrary  to  refer  a  genus 
or  even  a  larger  group  of  fishes  to  the  one  or  the  other  ;  yet 
there  are  certain  groups  of  fishes  which  entirely,  or  with 
but  few  exceptions,  are^  and  apparently  during  the  whole 
period  of  their  existence  have  been,  inhabitants  either  of 
the  sea  or  of  fresh  water ;  and,  as  the  agencies  operating 
upon  the  distribution  of  marine  fishes  differ  greatly  from 
those  influencing  the  dispersal  of  freshwater  fishes,  the  two 
series  must  be  treated  separately.  The  most  obvious  fact 
that  dry  land,  which  intervenes  between  river  systems,  pre- 
sents to  the  rapid  spreading  of  a  freshwater  fish  an  obstacle 
which  can  be  surmounted  only  exceptionally  or  by  a  most 
circuitous  route,  whilst  marine  fishes  may  readily  and 
voluntarily  extend  their  original  limits,  could  be  illustrated 
by  a  great  number  of  instances.  Without  entering  into 
detaihi,  it  may  suflSce  to  state,  as  the  general  result,  that  no 
species  or  genus  of  freshwater  fishes  has  anything  like  the 
immense  range  of  the  corresponding  categories  of  marine 
fishes,  and  that,  with  the  exception  of  the  Siluroids,  no 
freshwater  family  Ls  so  widely  spread  as  the  families  of 
marine  fishes.  Surface  temperature  or  climate,  which  is, 
if  not  the  most,  one  of  the  most  important  physical  factors 
in  the  limitation  of  freshwater  fishes,  similarly  affects  the 
distribution  of  marine  fishes,  but  in  a  less  degree,  and  only 
in  the  case  of  those  which  live  near  the  shore  or  the  surface 
of  the  ocean  ;  it  ceases  to  exercise  its  influence  in  propor- 
tion to  the  depth,  the  true  deep-sea  forms  being  entirely 
exempt  from  its  operation.  Light,  which  is  pretty  equally 
distributed  over  the  localities  inhabited  by  freshwater 
fishes,  cannot  be  considered  as  an  important  factor  in  their 
distribution,  but  it  contributes  to  the  formation  of  the 
impassable  barrier  between  the  surface  and  abyssal  forms 
of  marine  fishes  Altitude  has  stamped  the  fishes  of  the 
various  alpine  provinces  of  the  globe  with  a  certain 
character,  and  limited  their  distribution  ;  but  the  number 
of  these  alpine  forms  is  comparatively  small,  ichthyic  life 
being  extinguished  at  great  elevations  even  before  the 
mean  temperature  equals  that  of  the  high  latitudes  of  the 
Arctic  region,  in  which  some  freshwater  fishes  flourish. 
On  the  other  hand,  the  depths  of  the  ocean,  far  exceeding 
the  altitude  of  the  highest  mountains,  still  snarm.  with 
forms  specially  adapted  for  abyssal  life.  That  other 
physical  conditions  of  minor  and  local  importance,  under 
which  freshwater  fi«hes  live,  and  by  which  their  dispersal 
is  regulated,  are  more  complicated  than  similar  ones  of  th« 
ocean,  is  probable,  though  perhaps  less  so  than  is  generally 
supposed  ;  for  the  fact  is  that  the  former  are  more  accei- 
siblo  to  observation  than  the  latter,  and  are  therefor* 
moro  generally  and  more  readily  comprehended  and 
acknowledged.  It  will  thus  be  necessary  to  treat  of  the 
two  series  separately,  not  only  because  many  of  the  most 
characteristic  forms  of  the  marine  and  the  freshwater  series 
are  found,  on  taking  a  broader  view  of  the  subject,  to  be 
sufficiently  distinct,  but  also  becau.ie  their  distribution 
depends  on  causes  different  in  their  nature  as  well  as  in  the 
degree  of  their  action.  Whether  the  oceanic  areas  corre- 
spond in  any  way  to  the  terrestrial  will  be  seen  in  the 
sequel. 

Fee-shwater  Fishes. 

Having  shown  above  that  numerous  marine  fishes  enter 
fresh  waters,  and  that  some  of  them  have  permanently- 
established  themselves  therein,  we  have  to  eliminate  from 
the  category  of  freshwater  fishes  all  such  adventitions 
elements.  They  are  derived  from  forms  the  distribntionof 
which  is  regulated  by  other  agencies,  and  which  therefore 
would  obscure  the  relations  of  the  faunae  of  terreatrial 
regions   if  they  were  included  in  them.      They  will  be 
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rocDtioned  with  greater  propriety  along  with  the  fishes 
coDstituting  the  fauna  of  brackish  water. 

Tlio  true  freshwater  fishes  are  all  embraced  in  the  fol- 
lowing families  and  groups  : — 

Dipnoi,  with  4  species;  AciiicnseriJie  and  Polyodontidffl,  26; 
AmiiJ.T,  1  ;  roIyptiTiJ:e,  2  ;  LejiiJosteida",  3  ;  Percina,  46  ; 
Urystina,  11  ;  AphicdoJcridse,  1  ;  Ccntrarcliina,  26  ;  Dales,  10  ; 
KandiJx,  7  ;  Polyccntridte,  3  ;  Labyiinthici,  30  ;  Luciocephalidte, 
]  ;  Gastrostcus,  10  ;  Opliiocephalidie,  31  ;  JIastacenibelidse,  13  ; 
Chromides,  105  ;  ComephoridtB,  1  ;  Gadonsidjc,  1 ;  Siluridae,  572  ; 
C'liarariniil.-c,  261  ;  HaploLhitonid.-e,  3  ;  Saimouidaj  (3  genera  ex- 
cepted), 135;  Percopsid.x,  1;  Galaxiidoe,  15;  Mormyridte  (and 
Gymnarcliidx),  62  ;  Jisoeidffi,  8  ;  Umbridre,  2  ;  Cyprinodontidse, 
112;  llcteropyp:ii,  2  ;  Cyprinidae,  724  ;  Kncriidte,  2 ;  Hyodontidre, 
1  ;  Pantodontids,  1;  Ostcoglossidse,  5  ;  Notopteridse,  5  ;  Gymno- 
tida;,  20  ;  Symbrancliidie,  5  ;  PetromyzontidiE,  12.  Total,  2270 
species. 

As  in  every  other  class  of  animals,  these  freshwater 
genera  and  families  vary  exceedingly  with  regard  to  the 
extent  of  their  geograpliical  range, — some  extending  over 
more  than  the  half  of  the  continental  areas,  whilst  others 
are  limited  to  one  continent  only,  or  even  to  a  very  small 
portion  of  it.  As  a  general  rule,  a  genus  or  family  of 
freshwater  fishes  js  regularly  dispersed  and  most  developed 
within  a  certain  district,  the  species  and  individuals 
becoming  fewer  towards  the  periphery  as  the  type  recedes 
more  from  its  central  home,  some  outposts,  however,  fre- 
quently being  pushed  far  beyond  the  outskirts  of  the  area 
occupied  by  ft.  At  the  same  time  remarkable  instances 
exist  of  closely  allied  forms  occurring,  almost  isolated, 
at  most  distant  points,  without  being  connected  by  allied 
species  in  the  intervening  space,  and  of  members  of  the  same 
family,  genus,  or  species  inhabiting  the  opposite  shores  of  an 
ocean,  and  separated  by  many  degrees  of  abyssal  depths. 

The  dispersal  of  freshwater  fishes  has  beeu  efi'ected  in 
Tarious  ways  ;  probably  all  the  causes  are  still  in  operation, 
most  of  them  working  so  slowly  and  imperceptibly  as  to 
escape  direct  ob.^ervation.  From  the  great  number  of  fresh- 
water forms  which  we  see  at  the  present  day  already 
acclimatized  or  gradually  becoming  acclimatized  in  the  sea, 
or  periodically  or  sporadically  migrating  to  it,  we  must 
conclude  that,  under  certain  circumstances,  salt  water  may 
ceise  to  be  an  impassable  barrier  at  some  period  of  the 
existence  of  freshwater  species,  and  that  many  of  them  have 
passed  from  one  river  through  salt  water  into  another. 
Secondly,  the  headwaters  of  some  of  the  largest  rivers, 
the  mouths  of  which  are  at  opposite  ends  of  the  continents 
which  they  drain,  are  sometimes  distant  from  each  other  a 
few  miles  only ;  the  intervening  space  may  easily  have 
been  bridged  over  for  the  passage  of  fishes  by  a  slight 
geological  change  afi'ecting  the  level  of  the  watershed,  or 
even  by  temporary  floods ;  and  a  communication  of  this 
kind,  if  existing  for  a  limited  period  only,  would  afford  the 
ready  means  for  an  exchange  of  a  number  of  species  previ- 
ously peculiar  to  one  or  the  other  of  those  river  or  lake 
Bystem.s.  Some  fishes  provided  with  gill-openings  so 
narrow  that  the  water  moistening  the  gills  cannot  readily 
evaporate,  and  endowed,  besides,  with  an  extraordinary 
degree  of  vitality,  like  many  Siluroids  {Clavias,  Callichihys), 
eels,  <tc.,  are  enabled  to  wander  for  some  distance  over  land, 
and  thus  may  reach  a  watercourse  leading  them  thousands 
of  miles  from  their  original  home.  Finally,  fishes  or  their 
ova  may  be  accidentally  carried  by  waterspouts,  or  by 
aquatic  birds  or  insects,  to  considerable  distances. 

Freshwater  fishes  of  the  present  fauna  were  already  in 
existence  when  the  great  changes  in  the  distribution  of 
land  and  water  took  place  iu  the  Tertiary  epoch;  and, 
having  seen  that  salt  water  is  not  an  absolute  barrier  to 
the  spreading  of  freshwater  fishes,  we  can  now  more  easily 
account  for  those  instances  of  singular  disconnexion  of 
certain  families  or  genera.  It  is  not  necessary  to  assume 
that  tbcru  waa  a  continuity  of  land  stretching  from  the 


present  coast  of  Africa  to  South  America,  or  from  South' 
America  to  New  Zealand  and  Australia,  to  explain  the 
presence  of  id^tical  forms  in  localities  so  distant ;  it  suffices 
to  assume  that  the  distances  were  lessened  by  intervening 
archipelagoes,  or  that  an  alteration  lias  taken  place  in  the 
level  of  the  land  area. 

Dispersal  of  a  type  over  several  distant  continental  areas 
may  be  evidence  of  its  great  antiquity,  but  does  not  provs 
that  it  is  of  greater  antiquity  than  another  limited  to  one 
region  only.  Geological  evidence  is  the  only  proof  of  the 
antiquity  of  a  type.  Thus,  although  the  Dipnoi  occur  in 
the  continents  of  Africa,  South  America,  and  Australia,  and' 
their  present  distribution  is  evidently  the  consequence  of 
their  wide  range  in  Palaeozoic  and  Secondary  epochs,  the 
proof  of  their  high  antiquity  can  be  found  in  their  fossil 
remains  only.  The  Siluroids,  for  example,  have  a  still 
grea'.er  range,  but  their  wide  distribution  is  of  compara- 
tively recent  date,  as  the  few  fossil  remains  that  have  been 
found  belong  to  the  Tertiary  epoch.  The  rapidity  of  dis- 
persal of  a  type  depends  entirely  on  its  power  to  accommo- 
date itself  to  a  variety  of  physical  conditions,  and  on  the 
degree  of  vitality  by  which  it  is  enabled  to  survive  more  or. 
less  sudden  changes  under  unfavourable  conditions  ;  proof 
of  this  is  afforded  by  the  family  of  Siluroids,  many  of 
which  can  suspend  for  some  time  the  energy  of  their  re- 
spiratory functions,  and  readily  survive  a  change  of  water. 

To  trace  the  geological  sequence  of  the  distribution  of  an 
ichthyic  typo,  and  to  recognize  the  various  laws  which  have 
governed  and  are  still  governing  its  dispersal,  is  one  of 
the  ultimate  tasks  of  ichthyology.  But  the  endeavour  to 
establish  by  means  of  our  present  fragmentary  geological 
knowledge  the  divisions  of  the  fauna  of  the  globe  leads  us 
into  a  maze  of  conflicting  evidence ;  as  Mr  Wallace  truly 
observes,  "  any  attempt  to  exhibit  the  regions  of  former 
geological  ages  in  combination  with  those  of  our  own 
period  must  lead  to  confusion."  Nevertheless,  as  the 
different  types  of  animals  found  at  the  present  day  within 
a  particular  area  have  made  their  appearance  therein  at 
distant  periods,  we  should  endeavour,  in  giving  an  account 
of  the  several  zoo-geographical  divisions,  to  decide,  80  far 
as  we  can,  the  following  questions  : — 

1.  Which  of  the  fishes  of  an  area  should  be  considered 
to  be  the  remnants  of  ancient  types,  probably  spread  over 
much  larger  areas  in  preceding  epochs  1 

2.  Which  are  to  be  considered  to  be  autochthonous  species, 
that  is,  forms  which  in  the  Tertiary  epoch  or  later  came  into 
existence  within  the  area  to  which  they  are  still  limited,  or 
from  which  they  have  since  spread! 

3.  Which  are  the  forms  which  must  be  considered  to  be 
immigrants  from  some  other  region  '! 

It  is  the  aim  of  every  philosophical  classification  to 
indicate  the  degrees  of  affinity  which  obtain  between  the 
various  categories.  In  dividing  the  earth's  surface  into 
zoological  regions,  the  two  families,  Cyprinidce  and  Siluridae, 
the  former  of  which  yields  a  contingent  of  one-third  and 
the  latter  of  one-fourth  of  all  the  known  freshwater  species 
of  our  period,  afford  most  important  guidance  for  the  estima- 
tion of  those  degrees  of  affinity.  The  Cyprinoids  may  bo 
assumed  to  have  originated  in  the  alpine  region  dividing 
the  temperate  and  tropical  parts  of  Asia  ;  endowed  with  a 
greater  capability  than  any  other  family  of  freshwater 
fishes  of  acclimatizing  themselves  in  a  temperate  as  well 
as  in  a  tropical  region,  they  spread  north  and  south  as  well 
as  east  and  west ;  in  the  Pre-Glacial  epoch  they  reached 
North  America,  but  they  have  not  had  time  to  penetrate 
into  South  America,  Australia,  or  the  islands  of  the  Pacific. 
The  Siluroids,  principally  fishes  of  the  sluggish  waters  of 
the  plains,  well  adapted  for  surviving  changes  of  the  water 
in  which  they  live,  and  for  living  either  in  mud  or  in  sea- 
water,  flourish  most  in  the  tropi',al  clijiate  ij  v.hi^h  this) 
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type  evidently  had  its  origin.  They  came  into  existence 
ti{t);r  the  Cyprinoids,  their  fossil  remains  being  found  only 
in  Tertiary  deposits  in  India,  none  in  Europe.  They 
rapidly  spread  over  the  areas  of  land  within  the  tropical 
zone,  reaching  Northern  Australia  from  India,  and  one 
species  migruting  even  into  the  Sandwich  Islands,  pro- 
bably from  South  America.  The  coral  islands  of  the 
Pacific  still  remain  untenanted  by  them.  Their  progress 
into  temperate  regious  was  evidently  slow,  only  very  few 
sp^ies  having  penetrated  into  the  temperate  parts  of  Asia 
anS  Europe,  and  the  North  American  species,  although 
more  numerous,  showing  no  great  variety  of  structure,  all 
bplonging  to  the  same  group  (Amiurina).  Towards  the 
south  their  progress  was  still  slower,  Tasmania,  New  Zea- 
lanjl,  and  Patagonia  being  without  any  representative,  whilst 
the  streams  of  the  Andes  of  Chili  are  inhabited  by  a  few 
dwarfed  forms  identical  with  such  as  are  characteristic  of 
similar  localities  in  the  more  northern  and  warmer  parts  of 
the  South  American  continent. 

These  remarks   may  serve  to  introduce  the  following 
division  of  the  fauna  of  freshwater  fishes : — 

X  The  Northern  Zone. — Characterized  by  AcipenBeridffi.     Few 
Siluridse.     Numerous  Cyprinidffl.    ■Salmonidce,  Esocidffi. 

1.  Europo-Aaialic  or   Palocardic   Rcfion. — Characterurd   by 

absence    of   osseous   Ganoidei  ;    Cobitidm   and   Barbus 
numerous. 

2.  North  American  Rtgion. — CLaractorized  by  osseous  Ganoi- 

dei, Amiiuina,  and  Catostomina :  but  no  Cobitidte  or 
Barbus. 
)!.  The  ICquatorial  Zone. — Characterized  by  the  development 
of  SiluriJx. 
A.  Cifprinoid  Division. — Characterized  by  presence  of  Cjpri- 
nidae  and  LabyrinthicL 

1.  Indian    Region. — Characterized    by   [absence    of 

Dipnoi']  Ophiocepbalido!,  Mastacembelidee.     Co- 
bitidae  numerous. 

2.  African  Region. — Characterized   by  presence   of 

Dipnoi  and  Polypteridoe.     Chromides  and  Cbara- 
cinida9  numerous.    Slormyridoe.  Cobitido;  absent. 
A.  Aeyprlnoid  Division. — Characterized  by  absence  of  Cypri- 
iud(0  and  Labyrinthici. 

1.  Tropical  American  or  Neotropical  Region. — Char- 

acterized by  presenco  of  DipnoL     Chromides  and 
Characinidis  numerous.     Gyranotidte. 

2.  Tropical  Pacific  Region. — Characterized   by  pro- 

scuco  of  DipnoL     Chromides  and  CharaclnidiB 
absent. 
in.  The  Soiitheun  Zone. — Characterized  by  absence  of  Cypri- 
nidse,  and  scarcity  of  Siluridie.     Uaplochitonidae  and  Ga- 
laxiidiB  represent  the  Salmonoids  and  Esocesof  the  northern 
Tone.     One  region  only. 
1.  Antarctic  Region. — Characterized  by  the  small  number  of 
species  ;  tlio  fishes  of — 

a.  Tie  Tasmanian  sub-region, 

b.  The  New  Zealand  sub-region,  and 

c.  The  Patagonian  sub-region, 
being  almost  identicaL' 

In  the  following  account  wo  begin  with  a  description 
of  the  equatorial  zone,  this  being  the  one  from  which  the 
two  principal  families  of  freshwater  fishes  seem  to  have 
spread. 

Equatoeial  Zone. — Roughly  speaking,  the  borders  of 
this  zoological  zone  coincide  with  the  geographical  limits 
of  the  Tropics  of  Cancer  and  Capricorn ;  its  characteristic 
forms,  however,  extend  in  undulating  lines  several  degrees 
both  northwards  and  southwards.  Commencing  from  the 
west  coast  of  Africa,  the  desert  of  the  Sahara  forms  a 
well-marked  boundary  between  the  equatorial  and  northern 
zones ;  as  the  boundary  approaches  the  Nile,  it  makes  a 
sudden  sweep  towards  the  north  as  far  as  northern  Syria 
(ifastacembelus,  near  Aleppo  and  in- the  Tigris;  Clariaa 
and  Chromides,  in  the  Lake  of  Galilee),  crosses  through 

'  These  will  probably  be  found. 

'  We  distinguish  these  sub-regions,  because  their  distinction  is  jus- 
tified by  other  classes  of  animals ;  as  regards  freshwater  li&hcs  they  aro 
ereo  less  distinct  than  Burose  and  northern  Asia, 


Persia  and  Afghanistan  (Op/tiocephatut)  to  the  pouthem 
ranges  of  the  Himalayas,  and  follows  the  course  of  the 
Yang-tse-Keang,  which  receives  its  contingent  of  equatorial 
fishes  through  its  southern  tributaries.  Its  continuation 
through  the  North  Pacific  may  be  considered  as  indicated 
by  the  tropic,  which  strikes  the  coast  of  Mexico  at  the 
southern  end  of  the  Gulf  of  California.  Equatorial  types 
of  South  America  are  known  to  extend  so  far  northwards; 
and,  by  following  the  same  line,  the  West  India  Islands 
are  naturally  included  in  this  zone. 

Towards  the  south  the  equatorial  zoue  embraces  the 
whole  of  Africa  and  Madagascar,  and  seems  to  extend  still 
farther  south  in  Australia,  its  boundary  probably  following 
the  southern  coast  of  that  continent ;  the  detailed  distribu- 
tion of  the  freshwater  fishes  of  south-western  Australia  has 
been  but  little  studied,  but  the  few  facts  which  we  know 
shew  that  the  tropical  fishes  of  that  region  follow  th« 
principal  water-course,  the  Murray  river,  far  towards  the 
south  and  probably  to  its  mouth.  The  boundary  line 
then  stretches  to  the  north  of  Tasmania  and  New  Zealand, 
coinciding  with  the  tropic  until  it  strikes  the  western  slope 
of  the  Andes,  on  the  South  American  continent,  where  it 
again  bends  southward  to  embrace  the  system  of  the  Kio 
de  la  Plata. 

The  four  regions  into  which  the  equatorial  zone  is 
divided  arrange  themselves  into  two  well-marked  divisions, 
one  of  which  is  characterized  by  the  presence  of  Cyprinoid 
fishes,  combined  with  the  development  of  Labyrinthici, 
whilst  in  the  other  both  these  types  are  absent  The 
boundary  between  the  Cyprinoid  and  Acypfinoid  division 
seems  to  follow  Wallace's  line, — a  line  drawn  from  the 
south  of  the  Philippines  between  Borneo  and  Celebes,  and 
farther  south  between  Bali  and  LomboL  Borneo  abounds 
in  Cyprinoids ;  from  the  Philippine  Islands  a  few  only  are 
known  at  present,  and  in  Bali  two  species  have  been  found  ; 
but  none  are  known  from  Celebes  or  Lombok,  or  from 
islands  situated  farther  east. 

Taking  into  consideration  the  manner  in  which  Cypri- 
noids and  Siluroids  have  been  dispersed,  we  are  obliged  to 
place  the  Indian  region  as  the  first  in  the  order  of  our 
treatment ;  and  indeed  the  number  of  freshwater  fishes 
which,  appear  to  have  spread  from  it  into  the  neighbouring 
regions  far  exceeds  that  of  the  species  which  it  has 
received  from  them. 

The  Indian  Region  comprises  the  whole  continent  of  Asia 
southof  the  Himalayosand  the  Yang-tse-Keang,and  includes 
the  islands  to  the  west  of  Wallace's  line.  Towards  the 
north-east  the  island  of  Formosa,  which  also  by  other  parts 
of  its  fauna  shows  the  characters  of  the  equatorial  zone,  has 
received  some  characteristic  Japanese  freshwater  fishes,  for 
instance,  the  singular  Salmonoid  Plecoglossus.  Within  the 
geographical  boundaries  of  China  the  freshwater-fishes  of 
the  tropics  pass  gradually  into  those  of  the  northern  zone, 
both  being  separated  by  a  broad  debatsable  ground.  The 
affluents  of  the  great  river  traversing  thie  district  are  more 
numerous  from  the  south  than  from  the  north,  and  carry 
the  southern  fishes  far  into  the  temperate  zone.  Scarcely 
better  defined  is  the  boundary  of  this  region  towards  the 
north-west  Before  Persia  passed  through  the  geological 
changes  by  which  its  waters  were  converted  into  brine  and 
finally  dried  up,  it  seems  to  have  been  inhabited  by  many 
characteristic  Indian  forms,  of  which  a  few  still  survive  in 
the  tract  intervening  between  Afghanistan  and  Syria ; 
Ophiocephahis  and  Discognathus  have  each  at  least  one 
representative,  Macrones  has  survived  in  the  Tigris,  and 
Maslacembehis  has  penetrated  as  far  as  Aleppo.  Thus 
freshwater  fishes  belonging  to  India,  Africa,  and  Europe 
are  intermingled  in  a  district  which  forms  the  connecting 
link  between  the  three  continents.  Of  the  freshwater 
fishes  of  Arabia  wo  are  almost  entirely  ignorant ;  we  o»ly 
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know  tliat  tlii;  Indian  Discognalhtis  lamta  occurs  in  tbo 
reservoirs  of  Aden  (having  also  found  its  v.ay  to  the  oppo- 
site African  coast),  and  that  the  ubiquitous  Cyprinodonts 
thrive  in  the  brackish  pools  of  northern  Arabia. 

In  analysing  the  list  of  Indian  fishes,  we  find  that  out  of 
40  families  or  groups  of  freshwater  fishes  12  are  represented 
in  this  region,  and  that  625  species  are  known  to  occur  in 
it,  or  two-sevenths  of  the  entire  number  of  freshwater 
fishes  known.  This  large  proportion  is  priucipally  due 
to  the  development  of  numerous  local  forms  of  Siluroids 
and  Cyprinoids,  of  which  the  former  show  a  contingent  of 
about  200,  and  the  latter  of  about  330  species.  The 
combined  development  of  those  two  families,  therefore, 
and  their  undue  preponderance  over  the  other  freshwater 
types,  is  the  principal  characteristic  of  the  Indian  region. 
The  second  important  character  of  its  fauna  is  the  appar- 
ently total  absence  of  Ganoid  and  Cyclostomoua  fishes. 
Every  other  region  has  representatives  of  either  Ganoids  or 
Cyclostomes,  some  of  both. 

Of  the  autochthonous  freshwater  fishes  of  the  Indian 
region,  some  are  still  limited  to  it,  viz.,  the  Nandina,  the 
Lxtciocephalidae  (of  which  one  species  only  exists  in  the 
archipekgo),  of  Siluroids  the  Chacina  and  Bagariiua,  of 
Cyprinoids  the  Semijilotiim  and  Ilorruilopterinn  ;  others  are 
very  nearly  so,  such  as  the  Lahi/riiiJhici,  Ophiocfj)halidce, 
MastacembeliJae,  of  Siluroids  the  Silurina,  of  Cyprinoids 
the  Rasborina  and  Danionina,  and  the  Symhranchidce. 

The  regions  to  which  the  Indian  has  least  similarity 
are  the  North  American  and  the  Antarctic,  as  they  are  the 
most  distant  Its  affinity  to  the  other  regions  is  of  very 
different  degrees : — 

1.  Its  aBBnity  to  the  Europo-Asiatic  region  is  very  slight,  ami 
is  indicated  almost  solely  by  three  groups  of  Cyiirinoids,  viz.,  the 
Cyprinina,  Abramidina,  and  Cobilidina.  The  development  of 
these  groups  north  and  south  of  the  Himalayas  is  duo  to  their 
common  origin  in  tho  highlands  of  Asia  ;  but  the  forms  which 
descended  into  the  tropical  climate  of  the  south  arc  now  so  different 
from  their  northern  brethren  that  most  of  them  are  referred  to  dis- 
tinct genera.  The  only  genera  which  are  still  common  to  both  region  s 
are  (1)  the  true  barbels  [Barlus],  a  genus  which  of  all  Cyprinoids 
has  the  largest  range  over  the  Old  World,  and  of  which  some  one 
hundred  and  s'xty  species  have  been  described,  aud  (2)  the  moun- 
tain barbels  (Schizothorax,  &c. ),  which,  pecuiiai-  to  tho  alpine 
waters  of  Central  Asia,  descend  a  short  distance  only  towards  the 
tropical  plains,  but  extend  farther  into  rivers  within  the  northern 
tfmi»erat6  districts.  The  origin  and  the  laws  of  the  distribution  of 
the  Cobitidina  appear  to  have  been  identical  with  those  of  Barbus, 
but  they  have  not  spread  into  Africa. 

2.  There  exists  a  great  affinity  between  tho  Indian  and  African 
regions;  seventeen  out  of  the  twenty-si.t  families  or  groups  found 
iu  the  former  are  represented  by  one  or  more  species  in  Africa,  and 
many  of  the  African  species  are  not  even  geuerically  different  from 
the  Indian.  As  the  majority  of  theso  groups  have  many  more 
representatives  in  India  than  in  Africa,  we  may  reasonably  assume 
that  the  African  species  have  been  doriveil  from  tlio  Indian  stock  ; 
but  probably  this  is  not  the  case  with  the  Siluroid  group  of  Clariixa, 
which  with  regard  to  species  is  nearly  equally  distributed  between 
the  two  regions,  the  African  species  being  referable  to  three  genera 
(Clarias,  Htterobranchus,  Oymnallabes,  with  tho  subgenus  Chan- 
nallabes),  whilst  the  Indian  species  belong  to  two  genera  only,  viz., 
Clarias and HcUrobranchics.  On  thcother  hand,  the  Indian  region 
has  derived  from  Africa  one  freshwater  form  only,  viz.,  £trop!its.  a 
member  of  the  family  of  Chromides,  so  well  represented  in  tro|.ical 
Africa  and  South  America.  Etroplus  inhabits  southern  and  western 
India  and  Ceylon,  and  has  its  nearest  ally  in  a  Jladagasnar  fieshw.iter 
fish,  Farelroplus.  Considering  that  other  African  Chrvmidcs  have 
acclimatized  themselves  at  the  present  day  in  salino  water,  we  think 
it  more  probable  that  Elroplus  should  have  found  its  way  to  India 
through  the  ocean  than  over  the  connecting  land  area,  where, 
besides,  it  docs  not  occur. 

3.  No  closer  affinity  exists  between  the  Indian  and  Tropical  Ameri- 
can regions  than  is  indicated  by  tho  character  of  the  equatorial  zone 
generally.  With  two  exceptions,  no  genus  of  freshwater  fishes 
occurs  in  India  and  South  America  without  being  found  in  tho  in- 
te'rmediato  African  region.  Four  small  Indian  Siluroids  (Sisor, 
Brethiales,  Pseiiduheneis,  and  Erostoma)  have  been  referred  to 
the  South  American  Uyposlomnlina;  but  it  remaius  to  be  seen 
whether  this  combination  is  ba^ed  upon  s  sufficiejit  agreement  of 
their  iaternal  structure,  or  whether  it  is  not  rather  artificial.    On 


til*  otiicr  'la'nl,  til"  ofi  •unvn'""  nni  widr  d.^tiibution  in  tropical 
Amcrioa  of  a  finh  (pf  the  Indian  family  Sytuhraiichtdtc  iSymbrauchm 
mar'iioratitt',  which  14  nut  only  i-on^enerir  with,  but  also  most 
closely  allied  to.  the  Imlian  Sijii.hrniicluia  Oen^'ilnisii,  furuislicsnn- 
of  those  c.xtniordiinry  anonialios  iu  the  distribution  of  auiuial* 
of  which  no  satisfactor)  explanation  can  at  present  bi'  given. 

4.  The  rrhitiun  of  the  liuliun  to  the  Tropical  I'acifio  region  con- 
sibts  oiilj  in  its  having  contributed  a  few  species  to  tlw  poor 
f  luna  ut  tho  latter.  This  imniigration  must  havo  t:>ken  place 
within  a  nrent  inriod,  because  aoine  sjwcics  now  iiihabii  tho  fresh 
waters  of  tropnnl  Australia  and  tho  South  Sea  Islands  witliout 
having  in  any  way  chiiiigcd  their  specific  characters,  as  Lutfs  eaUn- 
rijcr^  B[)e'-ics  of />(//c\,  Pl')tosusatifjuillari*\  others  ^species  of  ./triu;() 
dilfer  but  little  fruin  tlieir  initiaii  congeners.  All  these  tialies 
must  have  migrated  by  tho  Rca,  a  aupiioaition  which  ia  supported 
by  what  we  know  of  their  habits.  We  uerd  not  add  that  India 
has  not  rcvoiv.d  a  single  additiou  to  its  freshwater  fish  fauna  from 
tho  I'adfic  region. 

It  may  bo  mentioned,  before  concluding  these  remarks  ou 
the  Indian  region,  tiiat  peculiar  genera  of  Cyprinoids  aud 
Siluroids  inhabit  the  streams  and  lakes  of  its  alpine  ranges 
in  the  north.  Some  of  them,  like  the  Siluroid  genera 
O'ly/iloslerni'in,  Huglyptostemum,  Pseudecheveis,  have  a 
folded  disk  on  the  thorax  between  their  horizontally  spread 
pectoral  fins  ;  by  means  of  this  they  adhere  to  stones  at  the 
bottom  of  tho  mountain  torrents,  and  without  it  they 
would  be  swept  away  into  the  lower  courses  of  the  rivers.' 
The  Cyi>rinoid  genera  inhabiting  similar  localities  and  the 
I  lakes  into  which  alpine  rivers  pass, — such  as  Oteinus, 
I  Schi-othorax,  Fti/choharhus,  Sihizopt/yopsis,  BiptycJtvs, 
Gymnoey]»is, — are  distinguished  by  peculiarly  enlarged 
scales  near  the  vent,  the  physiological  use  of  which  has  not 
J  et  been  ascertained.  These  alpine  genera  extend  far  iuto 
the  Europo-Asiatic  region,  where  the  climate  is  similar  to 
that  of  their  southern  home.  No  observations  have  been 
made  by  which  the  altitudinal  limits  of  fish  life  in  the 
Himalayas  can  be  fixed,  but  it  is  probable  that  it  reaches 
tho  line  of  perpetual  snow,  as  in  the  European  Alps,  which 
at  that  height  are  inhabited  by  Salmonoids.  Griffith  found 
an  Oieliiui  and  a  loach,  tho  former  in  abundaucc,  in  the 
Helmund  at  Gridun  Dewar,  altitude  10,500  feet,  and 
another  loach  at  Kaloo  at  11,000  feet. 

The  African  Region  comprises  the  whole  of  the  African 
continent  south  of  the  Atlas  aud  the  Sahara.  It  might 
have  been  conjectured  that  the  more  temperate  climate  of 
its  southern  extremity  would  have  been  accompanied  by  a 
conspicuous  difference  in  the  fish  fauna.  But  this  is  not 
the  case ;  tho  difference  between  tlie  tropical  and  southern 
parts  of  Africa  consists  simply  in  the  gradual  disappearance 
of  specifically  tropical  forms,  whilst  Siluroids,  Cyprinoids, 
and  oven  Labyrinihici  penetrate  to  its  southern  coast ;  no 
new  form  has  entered  to  impart  to  South  Africa  a  character 
distinct  from  the  central  portion  of  tho  continent  In  the 
north-east  the  African  fauna  passes  the  Isthmus  of  Suez 
and  penetrates  into  Syria  ;  the  system  of  the  Jordan  pre- 
sents so  many  African  types  that  it  has  to  be  included 
in  a  description  of  the  African  region  as  well  as  of  the 
Europo-Asiatic.  This  river  is  inhabited  by  three  species 
of  Chromis,  one  of  Ilemichromis,  and  Clarias  macracant/iiis^ 
a  common  fish  of  the  upper  Nile.  Madagascar  clearly 
belongs  to  this  region.  Besides  some  gobies  and  Dales, 
which  are  not  true  freshwater  fishes,  four  Chromides  ore 
known.  To  judge  from  general  accounts,  its  freshwater 
fauna  is  poorer  than  might  be  expected  ;  but,  singular 
as  it  may  appear,  collectors  have  hitherto  paid  but  little 
attention  to  the  freshwater  fishes  of  this  island.  The 
fishes  found  in  the  freshwaters  of  the  Seychelles  and 
Mascarcnes  are  brackish-water  fishes,  such  as  Fundtd'us, 
ffaplochilus,  Elops,  Mugil,  «fcc 

Out  of  the  40  families  or  groups  of  freshwater  fishes  15 
are  represented  in  the  African  region,  or  three  more  than 
in  the  Indian  region  ;  of  two  of  them,  however,  viz.,  the 
Ophiocephalidce  and  Maslacemhelida,  a  few  specie*  cnljf 
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have  found  their  way  into  Africa.  ~0n  the  other  hand,  the 
number  of  species  is  much  less,  viz.,  255,  being  only 
two-fifths  of  the  known  Indian  species.  The  small  de- 
gree of  specialization  and  localization  is  principally  due  to 
the  greater  uniformity  of  the  physical  conditions  of  this 
continent,  and  to  the  almost  perfect  continuity  of  the  great 
river  systems,  which  take  their  origin  from  the  lakes  in  its 
centre.  '  This  is  best  shown  by  a  comparison  of  the  fauna 
of  the  upper  Nile  with  that  of  the  West  African  rivers. 
The  number  of  species  known  from  the  upper  Nile 
amounts  to  5C,  and  of  these  not  less  than  25  are  absolutely 
identical  with  West  African  species.  There  is  an  uninter- 
rupted continuity  of  the  fish  fauna  from  the  west  to  the 
north-east,  and  the  species  known  to  be  common  to  both 
eitremities  may  be  reasonably  assumed  to  inhabit  also  the 
great  reservoirs  of  water  in  the  centre  of  the  continent^  A 
greater  dissimilarity  is  noticeable  between  the  west  and 
north-east  fauna  on  the  one  hand  and  that  of  the  Zambezi 
on  the  other  ;  the  affinity  between  them  is  merely  generic, 
and  all  the  fishes  hitherto  collected  in  Lake  Nyassa  have 
proved  to  be  distinct  from  those  of  the  Nile,  and  even  from 
those  of  other  parts  of  the  system  of  the  Zambezi. 

Unlike  India,  Africa  does  not  possess  cither  alpine 
ranges  or  outlying  archipelagoes,  the  fresh  waters  of  which 
would  swell  the  number  of  its  indigenous  species  ;  but, 
when  its  fauna  becomes  better  known  than  at  present,  the 
great  difference  in  the  number  of  species  between  this  and 
the  Indian  regions  may  possibly  be  somewhat  lessened. 

The  most  numerously  represented  families  are  the  Silu- 
roids,  with  61  species;  the  Cyprinoids,  with  52;  the 
itormyridcc,  with  51  ;  the  Characitiidix,  with  35  ;  and  the 
Chromides,  with  29.  There  is  not,  therefore,  that  great 
preponderance  of  the  first  two  families  over  the  rest 
which  we  noticed  in  the  Indian  region  ;  in  Africa  there 
is  a  comparatively  greater  variety  of  distinct  freshwater 
types,  making  the  study  of  its  fauna  an  unflagging  plea- 
sure such  as  is  scarcely  reached  in  the  study  of  the  othc 
region.  With  the  forms  peculiar  to  it  there  are  combined 
those  of  India  as  well  as  of  South  America. 

la  tropical  Africa  there  are  still  remnants  of  Ganoids, — 
Protopterus  (Lepidosiren)  annectens  and  Polypterus  hichir, 
with  the  singularly  modified  Calamoichthys.  The  first 
two  range  from  east  to  west,  and  are  accompanied  by  an 
Osteoglossoid  (Ileterolis),  which  has  hitherto  been  found 
in  the  Nile  and  on  the  west  coast  only.  Autochthonous 
and  limited  to  this  region  are  the  Mormyridce,  Pan- 
todontidie,  and  Kneriidae,  a  singular  type  somewhat  akin 
to  the  loaches.  Of  Siluroid  genera  the  most  charac- 
teristic are  St/nodontis,  Khinoglanis,  and  the  electric 
Malapterurus  ;  of  Characinoids,  Citharinus,  Alesles,  Xeno- 
charax,  Ilydrocyon,  Distichodon,  Ichthyhorua. 

The  regions  to  which  Africa  (like  India)  has  least 
similarity  are  again  the  North  American  and  Antarctic. 
Its  affinity  with  the  Europo-Asiatic  region  consists  only  in 
its  having  received,  like  the  latter,  a  branch  of  the  Cypri- 
noids, the  African  carps  and  barbels,  which  on  the  whole 
resemble  Indian  more  than  Europo-Asiatic  forms.  Its 
similarity  to  Australia  is  limited  to  the  two  regions  possess- 
ing Dipnoous  and  Osteoglossoid  types.  But  its  relations 
to  the  other  two  regions  of  the  equatorial  zone  are  near 
and  of  great  interest 

1.  Africa  has  in  common  with  India  the  Siluroid  groups  of  the 
Clariina,  Silurina,  and  Sagrina,  and  more  especially  tne  small 
bat  very  natural  family  of  Noloplerida,  represented  by  three  species 
in  India,  and  by  two  on  the  west  coast  of  Africa.  It  would  be 
hazardous  to  state  at  present  in  which  of  tli6  two  regions  these  fishes 
firat  made  their  appearance,  but  the  discovery  of  remains  of  Nolo- 
pUricUc  and  Silurina  in  Tertiary  deposits  of  Sumatra  points  to  the 
Indian  region  as  their  original  home.  'We  are  in  less  doubt  about 
the  other  fishes  common  to  the  two  regions  ;  they  are  clearly  im- 
migTauts  into  Africa  from  the  east,  and  it  is  a  remarkable  fact  that 
tbcM  immigrant*  have  penetrated  to  the  most  distant  limits  of 
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Africa  in  the  west  as  well  as  in  the  south,- viz.,  the  Labijrinlhici, 
represented  by  two  genera  Closely  allied  to  the  Indian  Aiiahaa  ;  tho 
0}>hiocephaUda:  and  Mastncemldidof,  a  few  species  of  which  have 
penetrated  to  the  west  coast,  while,  singiilarly  enough,  they  arc 
absent  from  the  eastern  rivers  ;  the  Ariiiia,  represented  by  several 
species,  of  which  one  or  two  are  identical  with  Indian,  having  ex- 
tended their  range  along  the  intervening  coasts  tu  the  east  coast  of 
Africa.  The  Cyprinoids  also  afford  an  instance  of  an  Indian  species 
ranging  into  Africa,  viz.,  iJiscojnathus  lamia,  which  seems  to  have 
crossed  at  the  southern  extremity  of  the  Red  Sea,' as  it  is  found  in 
the  reservoira  at  Adeli  and  in  the  hill-streams  of  the  opposite  coast- 
region  of  Abyssinix 

2.  No  such  direct  influx  of  species  and  genera  has  occurred  from 
.South  America  into  Africa,  yet  tho  aflinity  of  Iheir  freshwater 
fishes  is  striking.  Two  of  tho  most  natural  families  of  fishes,  the 
Chromiiles  and  CItaracinidcc,  are  peculiar  and  (with  tho  exception 
of  Elroplus)  restricted  to  them.  The  African  and  South  Amencan 
Dipnoi  are  closely  allied  to  each  other.  The  Pimclodina,  so  char- 
acteristic of  trojiical  Amci'ica,  have  three  repiesentatives  in  Africa, 
viz. ,  Pimclodus plali/chir,  P.  halayi,  and  Auchenoglania  iisculaltia  ; 
tho  Doradina  are  another  Siluroid  group  restncted  to  these  two 
continents.'  Ytt,  with  all  these  points  of  close  resemblance,  the 
African  and  South  American  scries  are,  with  the  exception  of  the 
two  species  of  Pimdodus,  generically  distinct, — which  shows  that 
tho  separation  of  the  continents  must  have  been  of  old  date.  •  On 
tho  other  hand,  the  existence  of  so  many  similar  forms  on  both  sides 
of  the  Atlantic  affords  much  support  to  the  supposition  that  at  a 
fjrmer  period  the  distance  between  the  present  Atlantic  continents 
was  much  less,  and  that  the  fishes  which  have  diverged  towards  tho 
east  and  west  ore  descendants  of  a  common  stock  which  had  its  home 
in  a  region  now  submerged  under  some  intervening  part  of  that 
ocean.  Bo  this  as  it  may,  it  is  evident  that  the  physical  conditions 
of  Africa  and  South  America  have  remained  unchanged  for  a  con- 
siderable period,  and  are  still  sufficiently  alike  to  preserve  the  iden- 
tity of  a  number  of  peculiar  freshwater  forms  on  both  sides  of  the 
Atlantic.  Africa  and  South  America  are,  moreover,  the  only  con- 
tinents which  have  produced  in  freshwater  fishes,  though  in  very 
different  families,  one  of  tho  most  extraordinary  modifications  of  an 
organ — the  conversion,  that  is.  of  muscle  into  an  apparatus  creating 
electric  force. 

The  boundaries  of  the  Neotropical  or  Tropical  American 
Region  have  been  sufficiently  indicated  in  the  definition  of 
the  equatorial  zone.  A  broad  and  most  irregular  band  of 
country,  in  which  tho  South  and  North  American  forms 
are  mixed,  exists  in  tho  north,  offering  some  peculiarities 
which  deserve  fuller  attention  in  the  subsequent  descrip- 
tion of  the  relations  between  the  South  and  North  Ameri- 
can faunae. 

Out  of  the  40  families  or  groups  of  freshwater  fishes,  0 
only  are  represented  in  tho  tropical  American  region  This 
may  be  accounted  for  by  the  fact  that  South  America  is 
too  much  isolated  from  the  other  regions  of  the  equatorial 
zone  to  have  received  receat  additions  to  its  fauna.'  On 
the  other  hand,  the  number  of  species  (672)  exceeds  that 
of  every  other  region,  even  of  the  Indian,  with  which,  in 
regard  to  the  comparative  development  of  families,  the 
neotropical  region  shows  a  close  analogy,  aa  will  be  seen 
from  the  following  table  : — 

/Hrfinn.— Silurida?,  200  species  ;  Cyprinidoe,  330  ;  Labyrinthici, 
25  ;  Ophiocephalida?,  30  ;  Mastacembelid.Te,  10. 

kcotropical.—?,\\^T\d.ie,  276  species;  Characinidie,  226:  Chro- 
mides, 80  ;  Cyprinodontidcc,  60 ;  Gymnotida;,  20. 

In  both  regions  the  great  number  of  species  is  due  to  the 
development  of  numerous  local  forms  of  two  families,  the 
CharadnidcE  in  tho  New  World  taking  the  place  of  tto 
Cyprinidce  of  the  Old.  To  these  are  added  a  few  smaller 
families  with  a  moderately  large  number  of  species,  which, 
however,  is  only  a  fraction  of  that  of  tho  leading  fami- 
lies, the  remainder  being  represented  by  a  few  species 
only.  The  number  of  genera  within  each  of  (he  two  re- 
gions belonging  to  the  two  principal  families  is  also 
singularly  alike  ;  the  Indian  region  having  produced  about 
45  Siluroid  and  as  many  Cyprinoid  genera,  whilst  the  Neo- 
tropical region  is  tenanted  by  54  Siluroid  and  40  Chara- 


•  We  have  left  out  of  consideration  here  the  ^  riina  and  Cyprlno- 
donts,  which  can  pass  with  impunity  through  salt  water,  and  ar«  spread 
over  much  larger  areas. 
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cinoid  genera.  These  points  of  similarity  oetween  the  two 
regions  cannot  be  accidental ;  they  indicate  that  agreement 
in  their  physical  and  hydrographical  features  which  in 
reality  exists.  Of  Ganoids,  we  find  in  tropical  America  one 
species  only,  Lepidosiren  paradoxa,  accompanied  by  two 
Osteoglossoids  {Osteoglossum  bicirrhosum  and  Arapaima 
ffigas).  Autochthonous  and  limited  to  this  region  are  the 
Polycentridce;  all  the  non-African  genera  of  Chroniides  and 
Characinida ;  of  Siluroids,  the  Hypophthalmina,  Aspredi- 
nina,  and  Slegophilina,  and  the  majority  of  Pimelodina, 
Jlypostomatina,  and  Doradina  ;  the  herbivorous  Cyprino- 
donts  or  Limnophagce,  and  numerous  insectivorous  Cypri- 
nodonts  or  Carnivoroe  ;  and  the  Gymnoiidce  (electric  eel). 
The  relations  to  the  other  regions  are  asJoUows  : — 

1.  The  resemtlances  to  the  Indian  and  Tropical  Pacific  regions 
partly  date  from  remote  geological  epochs,  or  are  partly  due  to  that 
similarity  of  physical  conditions  to  which  we  have  already  referred. 
AVe  have  again  to  draw  attention  to  the  unexplained  presence  in 
South  America  of  a  representative  of  a  truly  Indian  type  (not  found 
in  Africa),  viz.,  Symbranchits  ■mantioraius.  On  the  other  hand,  a 
direct  genetic  affinity  exists  between  the  Neotropical  and  African 
regions,  as  has  been  noticed  in  the  description  of  the  latter,  a  great 
part  of  their  freshwater  fauna  consisting  of  descendants  from  a 
common  stock. 

2.  A  comparison  of  the  specifically  Neotropical  with  the  speci- 
fically North  American  types  shows  that  no  two  regions  can  be  more 
dissimilar.  It  is  only  in  the  intervening  borderland,  and  In  the 
large  West  Indian  islands,  that  the  two  faunae  mix  with  each 
other.  We  need  not  enter  into  the  details  of  the  physical  features  of 
Central  America  and  Mexico  ;  the  broken  ground,  the  diversity  of 
climate  (produced  by  different  altitudes)  within  limited  districts, 
the  hot  and  moist  alluvial  plains  surrounding  the  Mexican  Gulf, 
offer  a  variety  of  conditions  most  favourable  to  the  intermixture 
of  the  types  from  the  north  and  the  south.  Still  the  interchange  of 
peculiar  forms  appears  to  be  only  beginning  ;  none  have  yet  pene- 
trated beyond  tlbe  debate.able  ground,  and  it  is  evident  that  the 
land  connexion  between  the  two  continents  is  of  comnaratively 
recent  date, — a  view  which  is  confirmed  by  the  identity  of  tlie  marine 
fishes  on  both  sides  of  Central  America. 

Cuba — which  is   the  only   island  in   the  West  Indies 
that  has  a  number  of  freshwater  fishes  sufficient  for  the 
determination  of  its  zoo-geographical  relations — is  inhabited 
by  several    kinds    of   a   perch  (Ceniropomus),  freshwater 
mullets,  Cyprinodonts,  one  species  of  Chromid  (an  Acara), 
and  Symhranchus  marmoratns.     All  these  fishes  are  found 
in  Central  America,  and,  as  they  belong  to  forms  known  to 
enter  brackish  water  more  or  less  freely,  it  is  evident  that 
they  have  crossed  either  from  that  region  or  from  the  main- 
land of  South  America.     But  with  them,  there  came  a  re- 
markable North  American  type,  Lepidosteiis.      Lepidosteiis 
viridis,  which  is  found  in  the  United  States,  has  penetrated 
on  the  mainland  to  the  Pacific  coast  of  Guatemala,  where  it 
is  common  at  the  mouth  of  the  rivers  and  in  brackish- water 
lakes  along  the  coast-;  it  probably  crossed  into  Cuba  from 
Florida.     A  perfectly  isolated  type  of  fishes  inhabits  the 
subterranean  waters  in  the  caves  of  Cuba  (two  species  of 
Lucifuga).     The  eyes  are  absent,  or  quite  rudimentary,  as 
in  most  other  cave  animals.     Singularly,  it   belongs  to  a 
family  (Ophidiidai)  the    members    of   which    are    strictly 
marine  ;  and  its  nearest  ally  is  a  genus,  Brotula,  the  species 
of  which  are  distributed  over  the  Indo-Pacific  Ocean,  one 
only  occurring  in  the  Caribbean  Sea.    This  type  must  have 
witnessed  all    the  geological    changes  which  have   taken 
place  since  Cuba  rose  above  the  surface  of  the  sea.     A 
similar  mixture  of    forms  of   the  tropical  and  temperate 
types  of  freshwater  fishes  takes  place  in  the  south  of  South 
America ;  its  details  have  not  yet  been  so  well  studied  as 
in  the  north,  but  this  much  is  evident,  that,  whilst  in  the 
east  tropical  forms  follow  the  Plate  river  far' into  the  tem- 
perate region,  in  the  west  *he  temperate  fauna  finds  still 
o  congenial  climate  in  ranges  of  the  Andes,  situated  close 
to,  or  even  north  of,  the  tropic. 

Like  the   Indian   region,  the  Tropical  American  has  a 
peculiar  alpine  fauna,  the  freshwater  fishes  of  which,  how- 


ever, belong  to  the  Siluroids  and  Cyprinodonts.  Tte 
former  are  small,  dwarfed  forms  {Arges,  Stygogenu, 
Brontes,  AstrobUpui,  Trichomyderui,  Eremophilus),  arid 
have  a  perfectly  naked  body,  whilst  the  represeiltatives  in 
the  lowlands  of  at  least  the  first  four  genera  ari.  mailed. 
The  alpine  Cyprinodonts,  on  the  other  hand  {Oresiiai),  ex- 
ceed the  usual  small  size  of  the  other  members  of  this 
family,  and  are  covered  with  thick  scales,  but  have  lost  their 
ventral  fins.  Some  of  these  alpine  forms,  like  Trichomyc- 
tents,  follow  the  range  of  the  Andes  far  into  the  Southern 
Temperate  region.  The  majority  are  found  at  a  height  of 
1 5,000  feet  above  the  level  of  the  sea,  and  a  few  still 
higher. 

The  Tropical  Pacific  JRegioa  includes  all  the  islands  east 
of  'Wallace's  line,  New  Guinea,  Australia  (with  the  excep- 
tion of  its  south-eastern  portion),  and  all  the  islands  of  the 
tropical  Pacific  to  the  Sandwich  group.  Comparing  tho 
area  of  this  region  with  that  of  the  others,  we  find  it  to  be 
the  poorest,  not  only  in  point  of  the  number  of  its  species 
generally  (36),  but  also  in  the  possession  of  peculiar  forms. 
The  paucity  of  freshwater  fishes  is  due,  in  the  first  place, 
to  the  arid  climate  and  the  deficiency  of  water  in  the  Aus- 
tralian continent,  as  weU  as  to  the  insignificant  size  of  the 
freshwater  courses  in  the  smaller  islands.  Still  this  can- 
not be  the  only  cause ;  the  large  island  of  Celebes,  which, 
by  its  mountainous  portions,  as  well  as  by  its  extensive 
plains  and  lowlands,  would  seem  to  offer  a  favourable 
variety  of  conditions  for  the  development  of  a  freshwater 
fauna,  is,  so  far  as  has  been  ascertained,  tenanted  by  seven 
freshwater  fishes  only,  viz.,  2  Anus,  2  Plotosus,  1  Anahas, 
1  OpMocepkalus,  1  Mo»opterus,  all  of  which  are  the  com- 
monest species  of  the  IncLan  region.  New  Guinea  has  not 
yet  been  explored,  but,  from  the  faunae  nearest  to  tliis 
island,  we  expect  its  freshwater  fishes  will  prove  to  be 
equally  few  in  number,  and  identical  with  those  of  Celebes 
and  North  Australia, — a  supposition  confirmed  by  the  few 
small  collections  which  have  reached  Europe.  Finding 
then,  that  even  those  parts  of  this  region  which  are  favour- 
able lo  the  development  of  freshwater  fishes  have  not  pro- 
duced any  distinct  forms,  and  that  the  few  species  which 
inhabit  them  are  unchanged  or  but  slightly  modified 
Indian  species,  we  must  conclude  that  the  whole  of  this 
area  has  remained  geologically  isolated  from  the  other 
regions  of  this  zone  since  the  commencement  of  the  exist- 
ence of  Teleostei,  and  that,  with  the  exception  of  Ceratodua 
and  Ostecigiossum,  the  immigration  of  the  other  species  is 
of  very  recent  date. 

Fossil  remains  of  Ceratodus  have  been  found  in  the 
Liassic  and  Triassic  formations  of  North  America,  England, 
Germany,  and: India;  it  is,  therefore,  a  type  which  was 
widely  spread  in  the  Mesozoic  epoch.  Although  it  would 
be  rash  to  conclude  that  its  occupation  of  Australia  dates 
equally  far  back,  for  it  may  have  reached  that  continent 
long  afterwards,  yet  it  is  evident  that,  as  it  is  one  of  the 
most  ancient  of  the  existing  types,  so  it  is  certainly  the 
first  of  the  freshwater  fishes  which  appeared  in  Australia. 
Osteoglossuvi,  of  which  no  fossil  remains  have  yet  been 
found,  is  proved  by  its  distribution  to  be  one  of  the  oldest 
Teleosteous  types.  There  must  have  been  a  long  gap  of 
time  before  these  ancient  types  were  joined  by  the  other 
Teleostei.  All  of  them  migrated  through  the  intervening 
parts  of  the  ocean  from  India.  Most  of  the  Plotosina, 
some  of  the  Arii,  Dules,  and  Atfierinickihys,  also  Nanno- 
perca  (alh'ed  to  Apogon),  were  among  the  earliest  arrivals, 
being  sufficiently  dififerentlated  to  be  specifically  or  even 
generically  (Cnidoglanis,  Nannoperca)  distinguished ;  but 
some  others,  like  Anahas  scandeiis,  Laies  calcarifer,  Dulei 
marginatus,  must  have  reached  the  Australian  continent 
quite  receatl7,  for  they  are  undiistinguishable  from  Indian 
epccimcQB. 
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In  Bouth-western  Australia  a  mingling  of  the  scanty 
faana  with  that  of  the  Bouthern  temperate  parta  takes 
place.  Oliyoriis  macquariensis  (the  Murray  cod),  which 
has  a  congener  on  the  coast  of  New  Zealand,  ascends  high 
up  the  Murray  river,  so  that  we  cannot  decide  whether  this 
Percoid  should  be  located  in  the  tropical  or  the  temperate 
part  of  Australia.  Several  Galaiias  also  extend  to  the  con- 
fines of  Queensland,  and  will  probably  some  day  be  tound 
members  of  this  region. 

In  the  smaller  Pacific  islands  the  freshwater  fishes  exhibit 
a  remarkable  sameness  ;  they  comprise  two  or  three  species 
ot  Dules,  several  cela,  an  atherino,  and  some  gobies,  mul- 
lets, and  other  fishes  which  with  equal  readiness  exchange 
fresh  for  salt  water,  and  which  would  at  once  reach  and 
occupy  any  streams  or  freshwater-lakes  that  might  be  formed 
on  an  island. 

The  Sandwich  Islands  are  the  only  group  among  the 
smaller  islands  which  are  tenanted  by  a  Siluroid,  a  species 
of  Arius,  which  is  closely  allied  to  Central  American 
species,  and  therefore  orobably  migrated  from  tropical 
America. 

Northern  Zone. — The  boundaries  of  the  northern  zone 
coincide  in  the  main  with  the  northern  limit  of  the  equa- 
torial zone  ;  but,  as  has  been  already  indicated,  they  over- 
lap the  latter  at  three  different  points.  This  happens  in 
Syria,  as  well  as  east  of  it,  where  the  mixed  faunae  of  the 
Jordan  and  the  rivers  of  Mesopotamia  demand  the  in- 
clusion of  this  territory  in  the  northern  zone  as  well  as  in 
the  equatorial  ;  in  the  island  of  Formosa,  where  a  Sal- 
monoid  and  several  Japanese  Cyprinoids  flourish  ;  and  in 
Central  America,  where  a  Lepidosteus,  a  Cyprinoid  (Sclera- 
gnathus  meridionalis),  and  an  Amiurus  {A.  meridionahs) 
represent  the  North  American  fauna  in  the  midst  of  a  host 
of  tropical  forms. 

There  is  no  separate  arctic  zone  for  freshwater  fishes; 
ichthyic  life  becomes  extinct  towards  the  pole  wherever 
the  fresh  water  remains  frozen  throughout  the  year,  or 
thawa  for  a  few  weeks  only  ;  and  the  few  fishes  which  ex- 
tend into  high  latitudes,  Ln  which  lakes  are  open  for  two  or 
three  months  in  the  year,  belong  to  types  in  no  wise  differ- 
ing from  those  of  the  more  temperate  south.  The  highest 
latitude  at  which  fishes  have  been  obtained  is  82°  N.  lat., 
-whence  the  late  Arctic  Expedition  brought  back  specimens 
of  charr  (Salmo  ardurus  and  Salmo  naresii). 

The  ichthyological  features  of  this  zone  are  well  marked. 
The  Chondrosteous  Ganoids  or  sturgeons,  and  the  families 
of  Salmonidoe  and  Esocidce,  are  limited  to  and  characteristic 
of  it ;  Cyprinoids  flourish  with  the  Salmonoids,  both 
families  preponderating  in  numbers  over  the  others,  whilst 
the  Siluroids  are  few  in  number  and  in  varipf y. 

The  two  regions  into  which  this  zone  is  divided  are  very 
•closely  related  to  one  another,  and  their  affinity  is  not 
unlike  that  which  obtains  between  the  sub-regions  of  the 
southern  zone.  Several  species  are  common  to  both,  viz., 
Acipenser  slurio,  A.  maculatus,  Percajluviatiiis,  Gastrosieus 
punffilius,  Salmo  salar,  Esox  ludus,  Lota  vulgaris,  Petro- 
myum  marinus,  P.  flnviatUis,  and  P.  branchialis  ;  and  all 
recent  investigations  have  resulted  in  giving  additional 
evidence  of  the  affinity  and  not  of  the  diversity  of  the  two 
regions. 

[n  Europe  and  temperate  Asia,  as  well  as  in  North 
America,  mountain  ranges  elevated  above  the  line  of  per- 
petual snow  would  seem  to  offer  physical  conditions  favour- 
able for  the  development  of  a  distinct  alpine  fauna.  Rut 
this  is  not  the  case,  because  the  difference  of  cb'mate 
between  the  mountain  districts  and  the  lowlands  is  much 
leas  in  this  zone  than  in  the  equatorial  Consequently  the 
alpine  freshwater  fishes  do  not  essentially  differ  from  those 
of  the  plains  ;  they  are  p;incipally  Salmonoids,  and  in 
Asia  there  are  also  mountaia-barbcls  and  loachea.     Scdmo 


oriotlalis  was  found  by  Griffith  to  abound  in  the'  tribu- 
taries of  the  Bamian  river  at  an  altitude  of  a"bout  1 1  000 
feet. 

The  Palcearctir  or  Eumpn-Aito'ii-  /legion. — The  west- 
ern and  southern  boundaries  of  this  regiou  coincide 
with  those  of  the.  northern  zone,  bo  that  only  those 
which  divide  it'  from  North  America  uccd  to  be  in- 
dicated. Behring's  Strait  and  the  Knmtchntka  Sea 
have  been  conventionally  taken,  as  the  boundary,  but  this 
is  shown  to  be  artiBcial  by  the  fact  that  the  animals  of 
both  coasts,  so  far  as  they  are  known  at  present,  are  not 
sufficiently  distinct  to  be  referred  to  two  different  regions. 
As  to  the  freshwater  fishes,  those  of  north-western  America 
and  of  Kamtchatka  are  but  imperfectly  known,  but  there 
can  be  little  doubt  that  the  eamo  agreement  exists  between 
them  as  is  the  case  with  other  classes  of  animals.  The 
Japanese  islands  exhibit  a  decided  Palxarctic  fish  fauna, 
which  includes  Barhus  and  Cobitioids,  forms  strange  to  the 
North  American  fauna.  A  slight  influx  of  tropical  forms 
is  perceived  in  the  south  of  Japan,  where  two  Bagrina 
{Pseudobagrus  aurantiacua  s.ni.  Liocassis  longirostrit)  have 
established  themselves  for  a  considerable  period,  for  both 
are  peculiar  to  the  island,  and  have  not  been  found  else- 
where. 

In  the  east,  as  well  as  in  the  west,  the  distinction  be- 
tween the  Europo-Asiatic  and  the  North  American  regions 
disappears  almost  entirely  as  we  advance  farther  towards 
the  north.  Of  four  species  of  the  genus  Salmo  known  from 
Iceland,  one  (S.  salar)  is  common  to  both  regions,  two  are 
European  (S.fario  and  S.  alpinus),  and  one  is  a  peculiarly 
Icelandic  race  (S.  nivalis).  So  far  as  we  know  the  Salmo- 
noids of  Greenland  and  the  tract  adjoining  Baffin's  Bay, 
they  are  all  very  closely  allied  to  European  species,  though 
they  may  be  distiuguished  as  local  races. 

Finally,  as  we  have  seen  above,  the  Europo-Asiatic  fauna 
mingles  with  African  and  Indian  forms  in  Syria,  Persia, 
and  Afghanistan.  Capoetn,  a  Cyprinoid  genus,  is  charac- 
teristic of  this  district,  and  well  represented  in  the  Jordan 
and  the  rivers  of  Mesopotomia.  Out  of  the  40  families  of 
freshwater  fishes  13  are  represented  in  this  region;  the 
number  of  species  is  comparatively  small,  viz.,  360. 

Assuming  that  the  distribution  of  Cyprinoids  has  taken 
its  origin  from  the  alpine  tract  of  country  dividing  the 
Indian  and  Palaearctic  regions,  we  find  that  this  type 
has  found  in  the  temperate  region  as  favourable  con- 
ditions for  its  development  as  in  the  tropical  Out  of  the 
360  species  no  less  than  215  are  Cyprinoids.  In  the 
countries  and  on  the  plateaus  immediately  adjoining  the 
Himalayan  ranges  those  mountain  forms  which  we  men- 
tioned as  peculiar  to  the  Indian  Alps  abound,  and  extend 
for  a  considerable  distance  towards  the  west  and  east, 
mixed  with  other  Cyprinina  and  Cobitidina.  The  repre- 
sentatives of  these  two  groups  are  more  numerous  in  Cen- 
tral and  Eastern  Asia  than  in  Europe  and  the  northern 
parts  of  Asia,  where  the  Leuciscina  predominate.  Alra- 
midina  or  breams  are  more  numerous  in  the  south  and 
east  of  Asia,  but  they  spread  to  the  extreme  north-western 
and  northern  limits  to  which  the  Cj-prinoid  type  reaches. 
The  Rkodeina  are  a  small  family  especially  characteristic 
of  the  East,  but  with  one  or  two  offshoots  in  Central 
Europe.  Very  significant  is  the  appearance  in  China  of  a 
species  of  the  Catostomina,  a  group  otherwise  limited  to 
North  America. 

The  Cyprinoids,  in  their  dispertal  northwards  from  the 
south,  are  met  from  the  opposite  direction  by  the  freshwater 
Salmonoids.  These  fishes  are,  without  doubt,  one  of  the 
youngest  families  of  Teleostei,  for  they  did  not  appear  before 
thePliocene  era;  they  flonrishedat  any  rateduring  the  Glacial 
period,  and,  aa  is  testified  by  the  survivors  which  we  find 
in  isolated  elevated  positions,  like  the  trout  of  the  AtUs, 
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of  tho  mountains  of  Asia.Minor,  and  of  the  Hindu  Kusli, 
they  spread  to  the  extreme  south  of  this  region.  At  tlio 
present  day  they  are  most  numerously  represented  in  its 
northern  temperate  parts  ;  towards  the  south  they  become 
fewer,  but  increase  again  in  numbers  and  species  whore- 
ever  a  great  elevation  offers  them  the  spow-fed  waters 
which  they  affect.  In  the  rivers  of  the  Mediterranean, 
Salmonoids  are  by  no  means  rare,  but  they  prefer  the 
upper  courses  of  those  rivers,  and  do  not  migrate  to  the 
sea,  with  the  exception,  perhaps,  of  some  species  in  the 
rivers  of  the  North  Adriatic 

The  pike.  Umbra,  and  several  species  of  perch  and  stickle- 
back are  also  clearly  autochthonous  species  of  this  region. 
Others  belong  to  marine  types,  and  seem  to  have  been  re- 
tained in  fresh  water  at  various  epochs, — as  the  freshwater 
Cuilua  (miller's  thumb)  ;  Coitus  quadricor:iis,  which  in- 
habits lakes  of  Scandinavia,  whilst  other  indiv.iduais  of 
the  same  species  are  strictly  marine ;  the  burbot  {Lola 
vulgaris) ;  and  the  singular  Comephoms,  a  dwarfed  and 
much  changed  Gadoid  wliich  inhabits  the  greatest  depths 
of  Lake  Baikal. 

Remnants  of  the  Palaeichthyic  fauna  exist  in  the  stur- 
geons and  lampreys  The  former  inhabit  in  ■  abundance 
the  great  rivers  of  eastern  Europe  and  Asia,  periodically 
ascending  them  from  the  sea;  their  southernmost  limits 
are  the  Yang-tse-Keang  in  the  east,  and  towards  the  centre 
of  this  region  the  rivers  flowing  into  the  Adriatic,  Black,  and 
Caspian  Seas,  and  Lake  Aral  None  are  known  to  have 
gone  beyond  the  boundaries  of  the  northern  zone.  If  the 
lampreys  are  justly  reckoned  among  freshwater  fishes, 
their  distribution  is  unique  and  exceptional  In  the 
Palaearctic  region  some  of  the  species  descend  periodically 
to  the  sea,  whilst  others  remain  stationary  in  the  rivers ; 
the  same  has  been  observed  in  the  lampreys  of  North 
America.  They  are  entirely  absent  in  the  equatorial  zone, 
but  reappear  in  the  temperate  zone  of  the  southern  hemi- 
sphere. Many  points  in  the  organization  of  the  Cyclo- 
stomes  indicate  that  they  are  a  type  of  great  antiquity. 

The  remaining  Palaearctic  fishes  are  clearly  immigrants 
from  neighbouring  regions:  thus  Silurus,  Macrones,  and 
Pseudohagrus  have  migrated  from  the  Indian  region, 
Amiurus  and,  as  mentioned  above,  Catoslomus  from 
North  America.  The  Cyprinodonts  are  restricted  to  the 
southern  and  warmer  parts,  and  all  belong  to  the  carni- 
vorous division.  The  facility  with  which  these  fishes 
accommodate  themselves  to  a  sojourn  in  fresh,  brackish, 
or  salt  water,  and  even  in  thermal  springs,  renders  their 
general  distribution  easily  comprehensible,  but  it  is  impos- 
sible to  decide  to  which  region  they  originally  belonged  ; 
their  remains  in  Tertiary  deposits  round  the  Mediterranean 
are  not  rare. 

The  boundaries  of  the  North  American  or  Nearctic 
Region  have  been  sufficiently  indicated.  The  main  features 
and  the  distribution  of  this  fauna  are  identical  with  those 
of  the  preceding  region.  Out  of  the  40  families  of  fresh- 
water fishes  19  are  found  in  this  regioa  The  proportion 
of  Cyprinoid  species  to  the  total  number  of  North  Ameri- 
can fishes  (135  :  339)  appears  to  be  considerably  less  than 
in  the  Palisarctic  region,  but  we  cannot  admit  that  these 
figures  approach  the  truth,  as  the  Cyprinoids  of  North 
America  have  been  much  less  studied  than  those  of  Europe; 
of  many  scarcely  more  than  the  name  is  known.  This  also 
applies  in  a  great  measure  to  the  Salmonoids,  of  which  only 
half  as  many  aa  are  found  in  the  Palaearctic  region  have 
been  sufficiently  described  to  be  worthy  of  consideration. 
North  America  will,  without  doubt,  in  the  end  show;  aa 
many  distinct  races  aa  Europe  and  Asia. 

Cyprinoids  belonging  to  living  as  well  as  extinct  genera 
existed  in  North  America  in  the  Tertiaiy  period.  At 
present  the  Cyprinina,  Leucixina,  and  Ahramidina  are  well 


LDISTEIDCTIOK. 

represented,  but  there  is  no  representative  of  the  Old 
World  genus  Barhus,  or  of  the  Cobitidina ;  *  Rkodeiita 
are  also  absent  On  the  other  hand,  a  well-marked  Cyp?i- 
noid  type  is  developed — the  Caiostomina,  of  which  one 
species  has,  as  it  were,  returned  into  Asia.  Very  charac- 
teristic is  the  group  of  Centrarchina,  allied  to  the  porch, 
of  which  there  are  some  thirty  species  ;  there  are  two 
Grystina.  Of  the  sticklebacks  there  are  as  many  species 
as  in  Europe,  and  of  pike  not  less  than  seven  species  have 
boon  distinguished.  Umbra  appears  to  be  aa  local  as  in 
Europe.  Some  very  remarkable  forms,  types  of  distinct 
families,  though  represented  by  one  or  two  species  only, 
complete  the  number  of  North  American  autochthonous 
fishes,  viz.,  Aphredodeius,  Percopsis,  Hyodon,  and  the 
lleleropygii  (Amblyopsis  and  Ckologaster).  The  lust  are 
allied  to  the  Cyprinodonts-,  differing  from  them  in  some 
points  of  the  structure  of  their  intestines.  The  two  genera 
are  extremely  similar,  but  Ckologaster,  which  is  found  in 
ditches  in  the  rice-fields  of  South  Carolina,  is  provided  with 
eyes,  and  wants  the  ventral  fins.  Amblyopsia  is  the  cele- 
brated blind  fish  of  the  Mammoth  Cave  of  Kentucky  ; 
it  is  colourless  and  eyeless,  and  has  rudimentary  ventral 
fins,  which  occasionally  may  be  entirely  absent. 

A  peculiar  feature  of  the  North  American  fish  fauna  i» 
that  it  has  retained,  besides  the  sturgeona  and  lampreys,^ 
representatives  of  two  Ganoid  families,  Lepidostevs  and 
Amia,  Both  these  genera  occur  in  Tertiary  formations; 
whilst  the  former  is  represented  in  Europe  as  well  as 
in  North  America,  fossil  remains  of  Ariua  have  been  found 
in  the  western  hemisphere  only. 

It  is  difficult  to  account  for  the  presence  of  the  Amiu- 
tina  in  North  America.  They  form  a  well-marked  division 
of  the  Bagriaa,  which  are  .well  represented  in  Africa  and  the 
East  Indies,  but  are  absent  in  South  America  ;  it  la  evident, 
therefore,  that  they  should  not  be  regarded  as  immigrants 
from  the  south,  as  is  the  case  with  the  Palaearctic  SUuroids. 
Nor  again,  has  the  connexion  between  South  and  North 
America  been  established  sufficiently  long  to  admit  of  tht; 
supposition  that  these  SUuroids  could  have  spread  ia  thi> 
interval  from  the  south  to  the  northern  parts  of  the  conti- 
nent, for  some  of  the  species  are  found  as  far  north  as  Pino 
Islands  Lake  (54°  N.  lat.)." 

Sooth  EEN  Zone. — The  boundaries  of  this  zone  Lave  beea 
indicated  in  the  description  of  the  equatorial  zone ;  thfty 
overlap  the  southern  boundaries  of  the  latter  in  Sou>;h 
Australia  and  South  America,  but  we  have  not  at  present  the 
means  of  exactly  defining  the  limits  to  which  southern- typta 
extend  northwards.  This  zone  includes  Tasmania,  with  it 
least  a  portion  of  south-eastern  Australia  (Tasmanian  si.i- 
region),  New  Zealand  and  the  Auckland  Islands  (N.no 
Zealand  evb-region\  and  Chili,  Patagonia,  Tierra  del  Fuego, 
and  the  Falkland  Islands  {Fuegian  sub-region).  No  fresh- 
water fishes  are  known  from  Kergueleu'a  Land,  or.  frtm 
islands  beyond  55°  S.  lat  The  southern  extremity  of  Africa 
has  to  be  excluded  from  this  zone  so  far  as  freshwater  fishes 
are  concerned. 

With  regard  to  its  extent  aa  well  aa  to  the  number  of 
species,  this  zone  ia  the  smallest  of  the  three,  the  number 
of  species  known  being  1 1  in  the  Tasmanian,  8  in  ihe 
New  Zealand,  and  18  in  the  Fuegian  sub-region.  Yet  the 
ichthyological  features  of  this  zone  are  well  marked ;  they 
consist  in  the  presence  of  two  peculiar  families,  each  of 
which  is  analogous  to  a  northern  type,  viz.,  the  Ilaplochi- 
tonidce,  which  represent  the  Salmonidat  (Haplockilon  being 

'  Cope  has  discovered  in  a  Tertiary  freshwater  deposit  at  Idaho  aa 
extinct  genus  of  this  group,  Diastichus.  He  considers  this  intereeting 
fact  to  -be  strongly  suggestive  of  continuity  of  territory  between  Ads 
and  North  America. — Proc.  Am.  Phil.  Soc,  1873,  p.  65. 

'  Loidy  describes  a  Siluroid  (Pimelodus)  from  the  Tertiary  deposit* 
of  Wyoming  lorritnry. — Contirib.  to  the  Extinct  Vert.  Fauna  qf  th* 
Weittm  Territ.,  1878„p.  193. 
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tlio  analogue  of  Salmo,  and  Protolrocla  that  of  Coregonus), 
and  the  Galaxiidae,  which  are  the  pikes  of  the  southern 
hemisphere. 

Although  geographically  widely  separate  from  each  other, 
the  freshwater  fishes  of  the  three  divisions  are  nevertheless 
3o  closely  allied  that  conclusions  drawn  from  this  group  of 
animals  alone  would  hardly  justify  us  in  regarding  these 
divisions  as  sub-regions.     One  species  of  Galaxias  (G.  at- 
ienuatus)  and  three  of  lampreys  are  found  in  all  three,  or  at 
least  in  two  of  the  sub-regions.     PerciclUhys  is  in  Chili  the 
autochthonous  form  of  the  cosmopolitan  group  of  Percina. 
Biplomt/slax,   an   Arioid   fish  of  Chili,  and  Nemalogenys  i 
seem  to  have  crossed  the  Andes  from  tropical  America  at 
s  comparatively  early  period,  as  these  genera  are  not  repre-  j 
sented  on  the  eastern  side  of  South  America  ;   Triclioniyc- 
teriiia  occur  on  both  sides  of  the  Andes,  which  they  ascend 
to  a  considerable  height.      Retropinna  is  a  true  Salmonoid, 
allied  to  the  northern  smelt  {Osm<rus\  and  representing  it 
in  the  southern  hemisphere.     In  both  these  genera  part  of 
the  specimens  live  in  the  sea,  and  ascend  rivers  periodically 
to  spawn  ;  another  part  remain  in  rivers  and  lakes,  where 
they  propagate,  never  descending  to  the  sea,  this  freshwater 
race  being  constantly  smaller  than  their  marine  brethren. 
That  this   small    feleostean  of    the  northern  hemisphere 
should  reappear,  though  in  a  generically  modified  form,  in 
New  Zealand,  without  having  spread  over  other  parts  of 
the  southern  zone,  is  one  of  the  most  remarkable  and  at 
present  inexplicable  facts  of  the  geographical  distribution 
of  freshwater  fishes. 

BEACKISn-WATER  FiSHES. 

Oa  those  parts  of  a  coast  at  which  there  is  a  mixture  of 
£resh  and  salt  water,  either  in  consequence  of  some  river 
emptying  itself  into  the  sea,  or  from  accumulations  on 
tbe  land-surface  forming  lagoons  which  are  in  uninter- 
rupted or  temporary  communication  with  the  sea,  there 
flourishes  a  peculiar  brackish-water  fauna  characterized  by 
tbe  presence  of  fishes  found  sometimes  in  the  sea,  and 
sometimes  in  pure  fresh  water. 

This  fauna  can  be  somewhat  sharply  defined  if  a  limited 
district  only  is  taken  into  consideration  ;  thus,  the  species 
of  the  brackish-water  fauna  of  Great  Britain,  of  the  Pacific 
coist  of  Central  America,  of  the  larger  East  India  islands, 
&c,  can  be  enumerated  without  much  hesitation.  But 
diOSculties  occur  when  we  attempt  to  generalize  in  the 
enumeration  of  the  forms  referable  to  the  brackish-water 
fauna,  becaase  the  genera  and  families  enumerated  include 
certain  species  and  genera  which  have  habituated  them- 
selves exclusively  either  to  a  freshwater  or  a  marine  exist- 
ence, and  also  because  a  species  of  fish  may  be  at  one 
locality  an  inhabitant  of  brackish  water,  at  another  of  the 
sea,  and  at  a  third  of  fresh  water.  The  circumstance  that 
these  fishes  can  live  either  in  the  sea  or  in  fresh  water  has 
enabled  them  to  spread  readily  over  the  globe,  a  few  only 
being  limited  to  particular  regions  ;  in  dividing  the  earth's 
surface  into  natural  zoological  regions,  therefore,  the 
taxonomist  receives  no  assistance  from  the  brackish-water 
forms.  The  following  fishes  may  bo  referred  to  this  fauna : — 

1.  Species  of  7Jatuiir(iiiia,  Tryijon).  2.  Amba-vis.  3.  Thcrapon. 
i.  Numerous  Scianida  of  the  equatorial  zone.  6.  Polyncmida. 
6.  Numerous  species  of  Caratix  (or  liorse  mackerels)  of  the  equatorial 
tone.  7.  Species  o[  GastroiUw.  8.  The  most  important  fienera  of 
the  gobies  {Oobiina) ;  Ooiius  (nearly  cosmopolitan),  Sicydinm, 
BoUophlhalmiu,  PcrioplUhalmii3,  EUolria  {e<inntonii\).  9.  Amhlyo- 
jn'na.  10.  TrypawJicnina.  11.  Many  species  of  BUnuitts.  12. 
The  majority  uf -4fA«riniW<r.  13.  Most  J/i/i^i'/itfo;.  1 4.  ilany /*/«uro- 
nectidw.  15.  Several  Silurida,  as  especially  the  genera  Ptolosvs, 
Cnidoglanis,  Aritu.  16.  Many  Cyprinodontida.  17.  Species  of 
Clupea.  18.  Chatotssxu.  19.  Mejahpi.  20.  Anguilta  (eels). 
21.   Numerous  ^ynyiinMi'AE. 

This  list  could  be  considerably  increased  if  an  enume- 


ration of  species,  especially  of  certain  localities,  were  at- 
tempted ;  but  this  is  more  a  subject  of  local  interest,  and 
would  carry  us  beyond  the  scope  of  a  general  account  of 
tho  distribution  of  fishes. 

MA£rNE  Fishes. 

Marine  fishes  fall,  with  regard  to  their  mode  of  life  and 
distribution,  into  three  distinct  categories: — 

1.  Shore  Fishes — that  is,  fishes  which  chiefly  inhabit 
parts  of  the  sea  in  tho  immediate  neighbourhood  of  land 
either  actually  raised  above,  or  at  least  but  little  submerged 
below,  the  surface  of  the  water.  They  do  not  descend  to 
any  great  depth, — very  few  to  300  fathoms,  and  tho 
majority  live  close  to  tho  surface.  The  distribution  of 
these  fishes  is  determined,  not  only  by  the  temjieraturo 
of  tho  surface  water,  but  also  by  the  nature  of  tho 
adjacent  land  and  its  animal  and  vegetable  products, — 
some  being  confined  to  flat  coasts  with  soft  or  sandy 
bottoms,  others  to  rocky  and  fissured  coasts,  others  to 
living  coral  formations.  If  it  were  not  for  the  frequeni 
mechanical  and  involuntary  removals  to  which  these  fishes 
are  exposed,  their  distribution  within  certain  limits,  as  it 
no  doubt  originally  existed,  would  resemble  still  more  that 
of  freshwater  fishes  than  we  find  it  actually  dots  at  tho 
present  period. 

2.  Pelagic  /'isAfs— that  is,  fishes  which  inhabit  tho 
surface  and  uppermost  strata  of  the  open  ocean,  and 
approach  the  shores  only  accidentally,  or  occasionally  (in 
search  of  prey),  or  periodically  (for  tho  purpose  of  spawn- 
in").  Tho  majority  spawn  in  the  opsn  sea,  their  ova  and 
young  being  always  found  at  a  great  distance  from  the  shore. 
With  regard  to  their  distribution,  they  fire  still  subject  to 
the  influences  of  light  and  the  temperature  of  the  surface 
water  ;  but  they  are  independent  of  the  variable  local  con- 
ditions which  tie  the  shore  fish  to  its  original  home,  and 
therefore  roam  freely  over  a  space  which  would  take  a 
freshwater  or  shore  fish  thousands  of  ye.irs  to  cover  in  its 
gradual  dispersal.  Such  as  are  devoid  of  rapidity  of  motion 
are  dispersed  over  similarly  large  areas  by  the  oceanic  cur- 
rents, more  slowly  than  tho  strong  swimmers,  but  not  less 
surely.  An  accurate  definition,  therefore,  of  their  dis- 
tribution within  certain  areas  equivalent  to  the  terrestrial 
regions  is  much  less  feasible  than  in  the  case  of  shore 
fishes. 

3.  Derp-Sea  Fishes— ih&t  is,  fishes  which  inhabit  such 
depths  of  the  ocean  that  they  are  but  little  or  not  et  all 
influenced  by  light  or  the  surface  temperature,  and  which, 
by  their  organization,  are  prevented  from  reaching  the  sur- 
face stratum  in  a  healthy  condition.  Living  almost  under 
identical  tellurian  conditions,  the  same  type,  the  same 
species,  may  inhabit  an  abyssal  depth  under  the  equator 
as  well  as  one  near  the  arctic  or  antarctic  circle  ;  and  all 
that  we  know  of  these  fishes  points  to  the  conclusion  that 
no  separate  horizontal  regions  can  be  distinguished  in  the 
abyssal  fauna,  and  that  no  division  into  bathy metrical 
strata  can  be  attempted  on  the  base  of  generic  much  less 
of  family  characters. 

Chondropterygii,  Acanthopterygii,  Anacanths,  Myxi- 
noids,  and  Pharyngohranchii  furnish  the  principal  contin- 
gents to  the  marine  fauna ;  whilst  the  majo^i^y  of  Physo- 
stomes,  tho  Ganoids,  and  Cyclostomes  are  freshwater 
fishes 

Shore  Fishes. 

The  principal  types  of  shore  fishes  are  the  following  : — 

CnoNDROlTEr.TOI!.— iro;u«;>A<iftr,  4  species,  PlagUatomata — 
Carchariidffi(part),  12;  ScylliiJffi.SO  ;  Cestraciontid«e,4  ;  Spinacidw 
(part).  8 ;  Khinidw,  1  ;  PristiophoiidE,  4  ;  Pristidae,  5  ;  RhinobatidK, 
14  ;  Torpcdinida;,  15  ;  Rniid.T,  34  ;  Trygonidit.  47. 

AcANTaoPTERYOi.i. — Pcrcida  (p.art,  includ.  Pristipomatide),  (I2J 
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•pecies;  Uallidie,  36;  Sptuids,  180:  Sqaamipinnes,  ISO;  Cir- 
rbitidffi,  40  ;  Heterolepidina,  12  ;  ScorpronideB,  120  ;  Cottldro  (part), 
100  ;    Cataphjaoti  (part),  20  ;    Trachioidre,    100  ;   SciKDidre,   100 
Spbyrtenidse,  16  :  Trichiurido),   17  ;  Elacato,  1  ;  Nomeidte  (part) 
6;  Cyttidffl,  8;  Stromateus,  9;  Jlenc,  1  ;  Carnngidffl  (part),  130 
Kurtidfo,    7;    Gobiodon,    7;    Callionymina,    SO;    Discoboli,   11 
Batrachidffl,  14;  Pediculati  (part),  11;  Blcnniidie,  90;  Acantho' 
clinidiD,  1;  Teutludidae,  SO;  Acronuridee,   60;  Hoploguathidse,  3 
Malacantliidffi,  3  ;  Plcsioiiina,  4  ;  Trlchonotidae,  2  ;   CepoUdae,  7  . 
Gobiesocidee,  21 ;  Psychrolutidee,  2  ;  Centriscidae,  7  ;  Fistulariidffi,  4. 

ACANTHOPTEUYOli  PHARYNQOONATni.  —  Pomacentridee,  160 
species;  Labridoe,  400  ;  Embiotocidffi,  17. 

Anacanthini.  — Gadopsidee,  1  species;  Lycodidse,  15;  Gadides 
(part).  60  ;  Ophidiidae  (part),  40  ;  rieuronectidee,  160. 

Phtsostomi. — Saurina  (part),  16  species  ;  Salmonidee  (part),  7; 
Clupeidte  (part),  130  ;  ChirocentridiB,  1;  Chilobranchiu,  1 ;  Motbii- 
idte  (part),  200  ;  Pef^asidm,  4. 

LCPHOBKANCHII,  120  species. 

Plectoonathi,  178  species. 

CT0LO3IOMATA. — Myxinidw,  6  species. 

Leptooaedii,  2  species. 

Total  number,  3587  species. 

These  types  of  shore  fislies  are  distributed  over  the  fol- 
lowing oceanic  afeas : — 

1.  The  Arctic  Ocean. 
IL  The  Northern  Temperate  Zone. 

A.  The  Temperate  North  Atlantic 

1.  The  British  district. 

2.  The  Mediterranean  district 
S.  The  North  American  district. 

B.  The  Temperate  North  Pacific. 

1.  The  Kamtohatkan  district 

2.  The  Japanese  district. 
8.  The  Califomian  district 

IIL  The  Equatorial  Zone. 

A.  The  Tropical  Atlantic. 

B.  The  Tropical  Indo-Pacific. 

C.  The  Pacific  coast  of  Tropical  America. 

1.  The  Central  American  district 

2.  The  Galapagos  district. 

3.  The  Peruvian  district. 
IV    The  Southern  Temperate  Zone. 

1.  The  Cape  of  Good  Hope  district 

2.  The  South  Australian  district 

3.  The  Chilian  district 

4.  The  Patagouian  ^listrict 
V.  The  Antarctic  Ocean. 

As  with  freshwater  fishes,  the  main  divisions  of  the 
shore-fish  faunK  are  determined  by  their  distance  from  the 
equator,  the  equatorial  zone  of  the  freshwater  series  corre- 
sponding entirely  to  that  of  the  shore-fish  series.  But  as 
marine  fishes  extend  farther  towards  tha  poles  than  fresh- 
water fishes,  and  as  the  polar  types  are  more  specialized,  a 
distinct  arctic  and  antarctic  fauna  may  be  separated  from 
the  faunaa  of  the  temperate  zones.  The  two  8u.bdivi8ions 
of  the  northern  temperate  zone  in  the  freshwater  series  are 
quite  analogous  to  the  corresponding  divisions  in  the  coaot 
series.  In  the  southern  hemisphere  the  shore  fishes  of  the 
extremity  of  Africa  form  a  separate  district  of  the  temper- 
ate zone,  whilst  the  freshwater  fishes  of  South  Africa  were 
found  to  be  tropical  types.  The  marine  series  of  the 
southern  temperate  zone  is  also  much  more  diversified  than 
the  freshwater  series,  and  admits  of  further  subdivision, 
which,  although  in  some  degree  indicated  in  the  freshwater 
aeries,  does  not  entirely  correspond  to  that  proposed  for  the 
latter. 

Arctic  Ocean. — The  shore  fishes  clearly  prove  a  con- 
tinuity of  the  arctic  circumpolar  fauna,  as  the  southern 
limit  of  which  we  may  indicate  the  southern  extremity  of 
Greenland  and  the  Aleutian  Archipelago,  or  60°  N.  lat 

Towards  the  north,  fishes  become  less  in  variety  of 
species  and  feWer  in  number  of  individuals,  and  only  very 
few  genera  are  restricted  to  this  fauna. 

The  highest  latitude  at  which  shore  fishes  have  been 
observed  is  83°  N.  The  late  Arctic  Expedition  collected 
at  and  near  that  latitude  specimens  of  Cottus  qiiadricornis, 
Icelua  hamatua,  Cydoptertis  spinosus,  Liparu  fabricii,  Gym- 
nelit  viridii,  and    Gadut  fabricii.     The    number  would 


probably  have  been  larger  were  it  not  that  the  difficulties 
of  collecting  fishes  in  those  high  latitudes  ore  aImoi>t  in- 
superable for  the  greater  part  of  the  year. 

So  far  as  we  know,  the  fishes  north  and  ponth  of 
Behring's  Straits  belong  to  the  same  generic  or  family  types 
as  those  of  the  corresponding  latitudes  of  the  eastern  hemi- 
sphere, though  the  majority  are  specifically  distinct  But 
the  information  we  possess  of  the  fishes  of  the  northern- 
most extremity  of  the  Pacific  is  extremely  scanty  and 
vague.  Farther  south,  whence  now  and  then  a  collection 
reaches  Europe,  we  meet  with  some  European  species,  os 
the  herring,  holibut,  and  hake. 

Chondropterygians  are  very  rare.  Of  Acanthoptery- 
gians  the  families  of  Cottidce,  Cataphracii,  Discoboli,  and 
Blenniidae  are  well  represented,  and  several  of  the  genera 
are  characteristic  of  the  arctic  fauna.  Characteristic  also 
is  the  development  of  Gadoid  fishes,  of  which  some 
thirteen  species,  belonging  to  Gadns,  ilei'lvccius,  and 
Molva,  form  one  of  the  principal  articles  of  food  for  tha 
inhabitants  of  the  coasts  of  the  Arctic  Ocean.  The  Blen- 
noid  Anacanthini  or  Lycodidm  are  limited  to  the  Arctic 
and  Antarctic  coasts.  Ammodytes  and  a  few  flat-fishes 
(Eippoglossoides  and  Plenroned^)  are  common  in  the  more 
temperate  parts.  Labroids  only  exceptionally  penetrate 
BO  far  towards  the  north.  Physostomes  are  very  rare,  and 
are  represented  only  by  a  few  species  of  Clupea  and  by 
Mallotus.  The  arctic  climate  is  still  less  favourable  to 
the  existence  of  Lophobranchs,  only  a  few  of  Syngna- 
thus  and  Nerophis  being  present  in  the  more  southern 
latitudes,  to  which  they  have  been  carried  by  oceanic 
currents  from  their  more  congenial  home  in  the  south. 
Scleroderms  and  Plectognaths  are  entirely  absent  The 
Gadoids  are  accompanied  by  Myxine,  which  thrives  in 
them  as  a  parasite. 

NoETHERN  Temperate  Zone. — Temperate  NoHh  At- 
lantic.— This  part  of  the  fauna  may  be  subdivided  into 
three  districts : — 

1.  The  fishes  of  thp  north-eastern  shores,  viz.,  of  the 
British  Islands,  of  Scandinavia  so  far  as  it  is  not  included 
in  the  arctic  fauna,  anc"  of  the  continent  of  Europe  south- 
wards to  about  40°  N.  lat  :  British  district 

2.  The  fishes  of  the  Mediterranean  shores  and  of  the 
adjoining  shores  of  the  Atlantic,  including  the  Azores, 
Madeira,  and  tha  Canary  Islands  :  Mediterranean  district. 

3.  The  fishes  of  the  western  shores,  from  60°  to  about 
30°.  N.  lat  :  North  American  district. 

1.  The  British  district  shows  scarcely  any  marked  distinctiva 
features  ;  the  character  of  its  fauna  is  simply  intermediate  between 
that  of  the  Arctic  Ocean  and  the  Mediterranean  district ;  truly 
arctic  forms  disappear,  while  such  as  are  also  found  in  the  Mediter- 
ranean make  their  appearance.  With  regard  to  the  abundance  of 
individuals  and  variety  of  fishes  also,  this  distiict  forms  atransitiou 
from  the  north  towards  the  south. 

Besides  the  few  arctic  Chondropterygians,  all  of  which  extend 
into  this  district,  the  small  shore  dog-fishes  are  weB  represented 
{Mustelu3,  GaUus,  ScyUium,  Prislitiriis);  the  ubiquitous  Mhina  or 
monk-fish  is  common  ;  of  rays,  Jiaia  predominates  in  a  variety  of 
species  over  Torpedo  and  Trygan,  which  are  still  rare. 

Of  Acanthopterygians,  Ccntridcrmichthys,  IceJus,  TrigJops,  and 
Aspidophoroidea  do  not  extend  from  the  north  into  this  district ; 
and  Cottus,  Anarrhichas,  Centronotus,  Stichccus,  and  the  Discoboli 
disappear  within  its  limits.  Nearly  all  the  remainder  are  genera 
which  are  also  found  in  the  Mediterranean  district.  The  foUov.iug 
are  the  prineipal  forms  known  to  propagate  on  these  shares : 
Lairaz  ;  Serranus,  Polyprion,  Dentex  ;  ilullvs;  Cantharus,  Pagrus, 
PajcUus;  Sebasles;  Cottus,  Trigla,  Agonvs;  Trachinvs ;  Scitcna  (t); 
Zeus  ;  Trachurus,  Capros ;  Caliionymus  ;  Discoboli ;  Lophius ; 
Anarrhichas,  Centronotus,  Sticlucus ;  Blenniops,  Zoarces  (not  i* 
the  Mediterranean) ;  Ccpola  ;  Lcpadogastcr. 

Of  the  Anacanthini  the  Gadoids  are  as  numerous  as  in  the  Arctio 
Ocean,  most  being  common  to  both  districts ;  but,  whilst  the 
majority  show  their  northern  origin  by  not  extending  into  the 
Mediterranean,  uiirtmo</y(cs  and  most  Plcuroncclidw  prove  themselves 
to  be  the  more  southern  representatives  of  this  order.  In  th« 
British  district  we  find  Eippoglossus,  Eippoglossoides,  XKombus. 
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Phrjpun-hombus,  Pleuronata,  SoUa,  and  only  the  Brst  two  are  not 
met  with  in  the  Mediterranean. 

Labroids  sre  common  ;  with  the  exception  of  theltorth  American 
TaxUoga,  all  the  other  genera  are  met  with. 

Physoatomes  are  not  well  represented,  viz.,  by  one  apecies  of 
Osmeraa,  one  of  Bnyraulis,  one  of  Conger,  and  about  five  of  Clupea. 
Syngnalhus  an^i  Ncrophis  become  more  common  as  we  proceed 
southwards  ;  but  the  existence  of  Scleroderma  and  Floctognaths 
is  indicated  by  single  individuals  only,  stragglers  from  their  south- 
ern home,  anable  to  establish  themselrea  in  a  climate  ungenial  to 
them. 

The  Gadoids  are  sccon-.oanied  by  ilyxine ;  and  BrancMostonia 
may  ho  found  in  all  suitable  localities. 

2.  The  Mediterranean  district  is  distinguished  bya  great  variety 
of  forms  J  yet,  with  the  exception  ef  a  few  genera  established  for 
single  species,  none  of  the  forms  can  t?  considered  peculiar  to  it ; 
and  even  that  small  number  of  peculiar  genera  is  m^te  and  more 
diminished  as  our  knowledge  of  the  distiioution  of  Sshoa  advances. 
Some  genera  are  identical  with  those  found  on  the  western  coasts  of 
the  Atlantic  and  in  the  West  Indies  ;  but  a  mcst  remarkable  and 
unexpected  affinity  obtains  with  another  very  distant  fauna,  viz., 
that  of  Japan.  The  number  of  genera  common  to  the  Mediterranean 
district  and  the  Japanese  coasts  is  larger  than  thai:  of  the  genera 
common  to  the  Mediterranean  and  the  opposite  American  coasts. 

The  Chondropter^'gians  found  in  the  British  district  continue 
in  the  Mediterranean,  their  number  being  increased  by  Cmtrina, 
^pinax,  PteroplaUa,  and  some  species  o{  Mhinobattu,  a  genus  more 
'numerously  represented  in  the  tropics.  Torpedo  and  Trygon  are 
I'Ommon. 

The  greatest  variety  belong  to  the  AcanthopterygUns,  which  are 
leprescnted  by  fifty-seven  genera. 

The  Labridm  are  as  common  as  in  the  British  district,  or  even 
tiore  so,  and  are  represented  by  the  same  genera.  But,  besides  these, 
noma  other  Pharyngognaths,  properly  belonging  to  the  tropical 
\tlantic,  have  fully  established  themselves,  though  only  by  a  few 
•pecies,  viz.,  Glyphidodon  and  HeliasUa,  Cossyphus,  Novacula, 
Julis,  Coris,  and  Scarus. 

Tbo.  Gadoids  show  a  marked  decrease  of  development ;  and  the 
tpecies  of  Oadus,  Oadieuhu,  Mora,  Slrinsia,  Phycis,  and  Molva 
irbich  are  peculiar  to  the  Mediterranean  seem  to  inhabit  rather  the 
colder  water  of  moderate  depths  than  the  surface  near  the  shore. 
VoUlla,  however,  proves  also  to  be  a  true  shore  fish  in  the  Mediter- 
lanean,  at  least  in  its  adult  state.  Ophidiun  and  Pierasfer  appear 
»ow  besides  Ammodyte}.  As  the  Gadoids  decrease,  so  the  PUuro- 
^tetida  increase,  9  genera  being  found  in  this  district 

The  variety  of  Physostomea  is  small,  the  following  only  having 
to  be  added  to  those  of  the  British  district :  Saurus  (a  tropicd 
genus),  Aulopus ;  Congromurcena,  Heleroconger,  Myrus,  Ophichthys, 
tfurccna. 

The  Lophnbranchs  are  more  numerous  in  species  and  individuals 
than  in  the  British  district ;  and,  besides  Syngnathus  and  It'erophCs, 
several  species  of  Hippocampus  are  common.  A  few  species  of 
Baliata  also  occur. 
ifyxiru  is  lost  in  this  district,  whilst  Branchiostoma  is  abundant 
8.  The  shore  fishes  of  the  North  American  district  consist,  as  on 
the  eastern  coasts  of  the  North  Atlantic,  of  northern  (about  60  genera) 
and  southern  (about  30)  elements  j  but  they  are  still  more  mixed 
with  each  other  than  on  the  European  coasts,  so  that  a  boundary 
line  cannot  be  drawn  between  them.  The  affinity  to  the  fauna  of 
the  eaatcrn  shores  is  great,  but  almost  entirely  limited  to  the  genera 
composing  the  fauna  of  the  British  district.  British  genera  not 
found  on  the  American  coasts  are — Oaleus,  Scyllium,  Ckimctra, 
ilullus,  Pagcllus,  Trigla,  Trachinuo,  Zeua,  Callionymiis.  The 
southern  elements  of  North  America  are  rather  derived  from  the 
West  Indies,  and  Lave  no  special  affinity  to  Mediterranean  forms  ; 
very  few  of  the  non-British  ilcditerranean  forms  extend  aero  -s  the 
AtlauMc  ,  instead  of  a  Mediterranean  we  fii  d  a  West  Indian  element 
Many  of  the  British  species  range  across  the  Atlantic,  and  inhabit 
in  an  unchanged  condition  the  northern  parts  of  this  district ;  and 
from  the  frequent  occurrence  of  isolated  pccimens  of  other  British 
species  on  the  North  American  coast,  we  may  presume  that  many 
more  occasionally  cross  the  Atlantic,  but  without  being  able  to 
obtain  a  permanent  footing 

The  genera  peculiar  to  this  district  are  few  in  number,  and  com- 
posed of  very  few  species,  viz.,  BcmitripUrui.  Pamjnelas,  Chasmodci, 
Oryptacanlhodea,  and  Tauioga. 

Temperate  North  Pacific — This  fauna  shows  i  great 
afiSnity  to  that  of  the  Temperate  North  Atlantic,  not  only 
in  including  a  considerable  proportion  of  identical  genera, 
and  even  of  species,  but  also  in  haring  itji  constituent  parts 
similarly  distributed.  Our  knowledge  of  the  ichthyology 
of  this  fauna,  however,  is  by  no  means  complete,  and  the 
details  of  the  distribution  of  the  fishes  of  these  shores  have 
still  to  be  worked  out ;  nevertheless,  three  divisiona  may  be 


recognized  which,  for  the  present,  may  be  defined  as  fol- 
lows : — 

1.  The  fishes  of  the  north-western  shores,  to  about  37' 
N.  lat,  including  the  corresponding  northern  parts  of 
Japan  :  Kamtchatkan  district.  This  corresponds  to  the 
British  district  of  the  Atlantic. 

2.  The  fishes  of  southern  Japan  and  the  corresponding 
shores  of  the  continent  of  Asia,  between  37°  and  3.0°  N. 
lat  :  Japanese  district,  which  corresponds  to  the  Medi- 
terranean. 

3.  The  fishes  of  the  eastern  shores  southwards  to  the 
latitude  of  San  Francisco  :  Californian  district  This  corre- 
sponds to  the  North  American  district  of  the  Atlantia 

Too  little  is  known  of  the  shore  fishes  of  the  coasts  be- 
iween  San  Francisco  and  the  tropic  to  enable  us  to  treat  of 
it  as  a  separate  division. 

The  shore  fishes  of  the  North  Pacific  generally  are  oom- 
posed  of  the  following  elements  : — 

a.  Arctic  forma  which  extend  into  the  Arctic  Ooean,  and 
the  majority  of  which  are  also  found  in  the  British  district. 

6.  Tcculiar  forms  limited  to  the  North  Pacific,  like  the 
Ueterolepidina,  EmbiotoeidcB,  and  certain  Coltoid  and  Blen- 
nioid  genera. 

c  Forms  identical  with  fishes  of  the  Mediterranean. 

d.  Peculiar  forms  limited  to  the  southern  parts  of  Japan. 

«.  Tropical  forms  which  have  entered  the  North  Pacific 
from  the  south. 

1.  To  the  Kamtchatkan  district  we  can  assign  but  a  small  list  of 
fishes,  probably  because  of  the  imperfect  manner  in  which  its  fanna 
has  been  explored.  At  present  we  have  positive  knowledge  of  the 
occurrence  of  only  two  Chondropterygians,  viz.,  Chimaera  and  iJaiq  ; 
the  species  of  the  latter  genus  seem  to  be  much  less  numerous  than 
in  the  Atlantic.  Of  Acanthopterygiana  16  genera  are  known, 
liabroids  are  absent ;  they  are  clearly  a  type  unable  to  endure  great 
cold  I  of  the  Embiotocoids  which  represent  them  in  the  Pacific,  one 
species  only  (a  species  of  DUrema)  is  known  from  this  district 

The  Gadoids  sre,  so  far  as  we  know  at  present,  sparaely  wpre. 
scnted,  viz.,  by  isolated  species  of  Oadus,  Motella,  and  Lotclla,  the 
last  being  an  inhabitant  of  moderate  depths  rather  than  of  the 
surface.  Bippoglossxis,  Plcuronecles,  and  Parophrys  seem  to  occur 
everywhere  in  suitable  localities. 

The  Physostomes  are  nearly  the  same  as  in  the  British  district, 
viz.,  a  smelt  (Hypomesta),  probably  also  the  arctic  Mallotut,  an 
anqhovy,  several  species  of  Clupea,  and  the  conger-eel.  A  very 
singular  Salmonoid  fish,  Salanx,  which  is  limited  to  the  north- 
western Pacific,  occurs  in  great  abundance.  The  Lophobrancbs 
also  correspond  in  their  development  to  those  of  the  British  district, 
Nerophis  being  replaced  by  Urocampus.  Neither  Myxinoids  nor 
Branchiostoma  have  as  yet  been  found. 

2.  The  Japanese  district  is,  like  the  Mediterranean,  distinguished 
by  a  great  variety  of  forms.  Of  102  genera  known  to  inhabit  these 
coasts,  liare  peculiar  to  it,  63  occur  in  the  Mediterranean,  though 
also  in  otlrer  districts.  This  resemblance  to  the  Mediterranean  is 
even  greater  than  would  appear  from  a  comparison  of  the  genera, 
inasmuch  as  a  considerable  niunber  of  species  are  identical  in  both 
districts.  Three  of  the  Berycoid  genera  have  hitherto  been  lound 
in  the  Japanese  and  Mediterranean  districts  and  nowhere  else. 
Another  very  singular  ftict  is  that  some  of  the  most  characteristic 

fenera,  like  ilullus,  Z'.us,  Callionymus,  Centriscus,  inhabit  the 
(editerranean  and  Japanese  districts,  but  have  never  reached  the  op- 
posite American  coasts,  either  in  theAtlantic  or  the  Pacific;  although, 
at  least  in  the  latter,  the  oceanic  currents  would  rather  favour  than 
obstruct  their  dispersal  in  the  direction  of  America.  Bold  as  the 
hypothesis  may  appear,  we  can  only  account  for  the  ungular  dis- 
tribution of  these  shore  fishes  by  assuming  that  the  Mediterranean 
and  Japanese  seas  were  in  direct  and  open  communication  with  each 
other  within  iho  period  of  the  existence  of  the  orescnt  Teleosteoua 
fauna. 

Gadoids  have  disappeared,  or  ar«  represented  by  forma  inhabiting 
moderate  depths.  Neither  ilyxins  nor  Branchiostoma  are  as  yet 
Known  to  have  been  found. 

8.  The  Californian  district  includes  a  marked  northern  element, 
the  principal  constituents  of  which  are  identical  with  types  occurring 
in  the  corresponding  district  of  the  Atlantic,  viz.,  the  North 
American,  as  exemplified  by  Discoboli,  Anarrhichas,  CetUnmoius, 
Cotlus,  Bippoglossus,  Clupea  {harengus),  tc.  But  it  possesses  also, 
in  the  greatest  degree  of  development,  some  type«  almost  peculiar 
to  itself,  as  the  BeteroUpidina,  some  remarkable  Cottoid  and 
Blennioid  genera,  and  more  especially  the  Embiotocoids — Tivi parens 
Pharyngognaths — which  reolace  tba  Labroids  of  the  ether  bemi- 
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sphere.  Gadoids  are  much  less  numerous  than  in  the  North  Ameri- 
can district.  The  southern  forms  are  but  little  known,  but  it  may 
be  anticipated  that,  owing  to  the  partial  identity  of  the  faun.-c  of 
the  two  coasts  of  the  isthmus  of  Panama,  a  fair  proportion  of  West 
Indian  forms  will  be  found  to  have  entered  this  district  from  the 
south. 

EQUAT0RI.4.L  ZoNi:. — As  WO  approach  the  tropic  from 
tho  north,  the  types  characteristic  of  tho  arctic  and  tem- 
perate zones  become  rarer,  and  disappear  altogether,  to 
be  replaced  by  the  greater  variety  of  tropical  types.  Of 
Chondropterygians,  the  C/iimaridce,  Spinacidie,  Miistelits, 
and  Baia  do  not  pass  the  tropic,  or  appear  in  single  species 
only;  and  of  Teleosteans,  tlje  Berycid<v,  Pagrvs,  the  llelero- 
lepidina.  Coitus  and  allied  genera,  Lophius,  Anarrhichas, 
SticluBus,  Lepadogaiter,  Psyckroltites,  Centriseus,  Noiacan- 
thus,  the  Labridce  and  Emliotocidce,  the  Lycodidoe,  Gadidae, 
and  marine  Salmonidce  either  entirely  disappear,  or  retire 
from  the  shores  and  surface  into  the  depths  of  the  ocean. 

With  regard  to  variety  of  forms,  as  well  as  to  number  of 
individuals,  this  zone  far  surpasses  either  of  the  temperate 
zones  ;  in  this  respect,  the  life  in  the  sea  is  like  that  on  the 
land.  )Shore  Gshes  are  not  confined  tn  the  actual  coast  line, 
but  abound  on  the  coral  reefs  with  which  some  parts  of  tho 
Atlantic  and  Pacific  are  studded,  and  many  of  which  are 
below  the  surface  of  the  water.  The  abundance  of  animal  and 
vegetable  life  which  flourishes  on  these  renders  them  the 
favourite  pasture  grounds  for  the  endless  vaiiety  of  coral- 
fishes  {Squamipiiuies,  Acronuridtx,  Fomacentridce,  Julidcp, 
Plectognathi,  &c.)  and  for  the  larger  predatory  kinds.  The 
colours  and  grotesque  forms  of  the  fishes  of  the  tropics 
justly  excited  the  admiration  of  the  earliest  observers. 
Scarlet,  black,  blue,  pink,  red,  yellow,  itc,  are  arranged 
in  patterns  of  the  most  bizarre  fashion,  mingling  in  spots, 
lines,  or  bands,  and  reminding  us  of  the  words  of  Captain 
Cook  when  describing  the  coral-reefs  of  Palmerston  Island: 
"  The  glowing  appearance  of  tho  moUusks  was  still  inferior 
to  that  of  tho  multitude  of  fishes  that  glided  gently  along, 
seemingly  with  tho  most  perfect  security.  The  colours  of 
the  different  sorts  were  the  most  beautiful  that  can  be 
imagined — the  yellow,  blue,  red,  black,  <tc.,  far  exceeding 
anything  that  art  can  produce.  Their  various  forms,  also, 
contributed  to  increase  the  richness  of  this  submarine 
grotto,  which  could  not  be  surveyed  without  a  pleasing 
transport." 

Of  Chondropterygians  the  Sci/llitd(r,  Pristis  (saw-fishes), 
Rhinobalidce,  and  Trygonidae  attain  to  the  greatest  develop- 
ment. Of  Acanthopterygians  Cenlropristis,  Serramis, 
Ptectropoma,  Mesoprion,  Priacanihus,  Apogon,  Pristipoma, 
Hcemulon,  Dlagramma,  Gerres,  Scolopsis,  Syitagris,  Ccesio, 
Mullidce,  Lethriniis,  Squamipinnes,  Cirrhites,  some  genera 
of  ScorpcEnidoi,  Platycephalus,  Scicenidce,  Sphyrwna, 
Caranx,  Eqtiula,  Catlionyrmts,  Teulhis,  Acant?turus,  Na- 
nus, are  represented  by  numerous  species  ;  and  the  majority 
of  these  genera  and  families  are  limited  to  this  zone.  Of 
Pharyngognaths  the  Pomacentridae,  Julidina,  and  Scarina 
are  met  with  near  every  coral  formation  in  a  living  con- 
dition. Of  Gadoids,  a  singular  minute  form,  Bregmaceros, 
is  almost  the  only  representative,  the  other  forms  belonging 
to  deep  water,  and  rarely  ascending  to  the  surface.  Flat- 
fishes (Pleuronectidce)  are  common  on  sandy  coasts,  and  tho 
majority  of  tho  genera  are  peculiar  to  the  tropics  Of 
Physostomi  only  the  Saurina,  Clupeidcp,  and  Muraenidce  are 
represented,  the  Clupeidce  being  exceedingly  numerous  in 
individuals,  whilst  the  Mur<xnida;  live  more  isolated,  but 
show  a  still  greater  variety  of  species  Lophohranchii  and 
Sclerodermi  are  generally  distributed  Branchiostoma  has 
been  found  on  several  coasts. 

Geographically  it  is  convenient  to  describe  the  coast 
fauna  of  the  tropical  Atlantic  separately  from  that  of  tho 
Indo-Pacific  Ocean.  The  differences  between  them,  how- 
eyer,  are  far  less  numerous  and  importaut  than  between  tho 


freshwater  or  terrestrial  fauoie  of  continental  regions.  The 
majority  of  the  principal  types  are  found  in  both,  many  of 
the  species  being  even  identical ;  but  the  species  are  far 
more  abundant  in  the  Indo-Pacific  than  in  the  Atlantic, 
owing  to  the  greater  extent  of  the  archipelagoes  in  the 
former.  Eut  for  the  broken  and  varied  character  of  the 
coasts  of  the  West  Indies,  the  shores  of  the  tropical 
Atlantic  would,  by  their  general  uniformity,  afford  but  a 
limited  variety  of  conditions  for  tho  development  of  specific 
and  generic  forms,  whereas  the  deep  inlets  of  the  Indian 
Ocean,  with  the  varying  configuration  of  their  coasts  and 
the  different  nature  of  the  bottom,  its  long  peninsulas, 
and  its  archipelagoes,  and  the  scattered  islands  of  the 
tropical  Pacific,  render  this  part  of  the  globe  the  most  per- 
fect for  the  development  of  fish  life.  The  fishes  of  the 
Indian  and  Pacific  Oceans  (between  the  tropics)  are  almost 
identical,  and  the  number  of  species  ranging  from  the  Bed 
Sea  and  the  east  coast  of  Africa  to  Polynesia,  even  to  its 
most  westerly  islands,  is  very  great  indeed.  This  Indo-Pacific 
fauna,  however,  does  not  reach  the  Pacific  coast  of  South 
America.  The  wide  space  devoid  of  islands  east  of  the 
Sandwich  Islands  and  the  Marquesas  group,  together  with 
the  current  of  cold  water  which  sweeps  northwards  along  the 
South  American  coast,  has  proved  to  be  a  very  effcctaal 
barrier  to  the  eastward  extension  of  the  Indo-Pacific  fauD» 
of  coast  fishes ;  and,  consequently,  we  find  an  assemblage 
of  fishes  on  the  American  coast  and  at  the  Galapagos 
Islands,  sufficiently  marked  to  constitute  a  distinct  zoologi- 
cal division. 

Tropical  Atlantic. — The  boundaries  of  the  tropical 
Atlantic  extend  zoologically  a  few  degrees  beyond  the 
northern  and  southern  tropicsybut,  as  the  mixture  with  tho 
typos  of  the  temperate  zone  is  very  gradual,  no  distinct 
boundary  line  can  be  drawn  between  the  tropical  and  tem- 
perate faunae. 

Types  almost  exclusively  limited  to  it  and  not  found 
in  the  Indo-Pacific  aro  few  in  number,  as  Cenlropristis, 
Jlhypticus,  Ilccvndon,  Malthe.  A  few  others  preponderate 
with  regard  to  the.  number  of  species,  as  Plectrojioma, 
Sargus,  Trachynotas,  Balrachidce,  and  Gobiesocidce.  The 
Scioenoids  are  equally  represented  in  both  oceans.  All  tho 
remainder  nro  found  in  both,  but  aro  in  a  minority  in  tho 
Atlantic,  where  they  are  sometimes  represented  by  one  or 
two  species  only  (for  instance,  Lethrimis). 

Tropical  Indo  Pacific  Ocean. — The  ichthyological  bouli- 
daries  of  this  part  of  the  tropical  zone  may  be  approxi- 
mately given  at  30°  N.  and  S.  lat.  ;  on  the  Australian 
coasts  it  should  probably  be  placed  still  farther  south,  vii, 
at  34°;  it  includes,  as  mentioned  above,  the  Sandwich 
Islands,  and  all  tho  islands  of  the  South  Sea,  but  not  tho 
American  coasts. 

Some  eighty  genera  of  shore  fishes  are  peculiar  to  tho 
Indo-Pacific,  but  the  greater  number  consist  of  one  or  a  few 
species  only  ;  comparatively  few  have  a  plurality  of  species, 
as  Diagramma,  Lethrimis,  Eqinda,  Teuthis,  Amphipriov, 
Dascyllus,  Choerops,  ChiliHUS,  Anampses,  Stelhojulia,  Corii, 
Coilia. 

The  sea-perches,  large  and  small,  which  feed  on  crusta- 
ceans and  on  other  small  fishes,  and  the  coral  feeding  Pharyn- 
gognaths, are  the  types  which  show  the  greatest  generic  and 
specific  variety  in  the  Indo-Pacific.  Then  follow  tho 
Sijutimipinnes  and  Muranidce,  the  Cliipeidce  and  Caran- 
gidip, — families  in  which  the  variety  is  more  that  of  species 
than  of  genus.  The  Scorpaenidae,  P  euronedlidce,  Acro- 
nuridce,  Scicenidce,  Syngnathidae,  and  Teuthyea  aro  those 
which  contribute  the  next  largest  contingents.  Of  shore- 
loving  Chondropterygians  the  Scylliidce  and  Trygonida 
only  are  represented  in  moderate  numbers,  though  they  are 
more  numerous  in  this  ocean  than  in  any  other. 

Pacific  Couita   oj  Tropical   America. — As    boundarica 
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within  which  this  fauna  is  comprised  mny  bo  indicated  30° 
N.  and  S.  lat.,  as  in  the  Indo- Pacific.  Its  distinction  from 
the  Indo-Pacific  lies  in  the  almost  entire  absence  of  coral- 
foeding  fishes.  There  are  scarcely  any  Sgtiamipinnes, 
rhiryngognaths,  or  Acronuridae,  and  the  2'euthyes  are 
entirely  absent.  The  genera  that  remain  are  Buch  as  are 
found  in  the  tropical  zone  generally,  but  the  species  are 
entirely  different  from  those  of  the  Indo-Pacific.  They  aro 
mixed  with  a  sprinkling  of  peculiar  genera,  consisting  of 
one  or  two  species,  like  Discopyge,  Iloplopagrus,  Doy- 
dizoJon,  but  they  are  too  few  in  number  to  give  a  strik- 
ingly peculiar  character  to  this  fauna. 

Three  districts  are  distinguishable,  viz.,  the  Central 
American,  tho  Galapagos,  and  Peruvian.  Wo  add  a  few 
remarks  on  the  first  only.^  That  district  shows  so  close  an 
affinity  to  the  Tropical  Atlantic  that,  if  the  two  were  not 
separated  by  tho  neck  of  land  uniting  North  and  South 
America,  they  would  most  assuredly  be  regarded  as  era- 
bracing  a  single  faunx  With  scarcely  any  exceptions 
the  genera  are  identical,  and  of  tho  species  found  on  the 
Pacific  side  nearly  one-half  have  proved  to  be  tho  same 
Ks  those  of  the  Atlantic.  Tlie  explanation  of  this  fact  has 
been  found  in  the  existence  of  communications  between  the 
two  oceans  by  channels  and  straits  which  must  have  been 
•pen  till  within  a  recent  period.  The  isthmus  of  Central 
America  was  then  partially  submerged,  and  appeared  as  a 
ehain  of  islands  similar  to  that  of  the  Antilles ;  but  as  the 
reef-building  corals  flourished  chiefly  north  and  east  of 
those  islands,  and  were  absent  to  the  south  and  west  of 
them,  reef  fishes  wore  excluded  from  tho  Pacific  shores 
irhen  tho  communications  were  destroyed  by  the  upheaval 
m{  tho  land. 

Southern  Temperate  Zone.. — This  zone  includes  tho 
coasts  of  tho  southern  extremity  of  Africa  from  about 
30°  S  lat.,  of  the  south  of  Australia,  with  Tasmania,  and 
•f  New  Zealand,  and  the  Pacific  and  Atlantic  co.ists  of 
South  America  between  30°  and  50°  S  lat. 

The  most  striking  character  of  this  fauna  is  tho  reappear- 
iince  of  types  inhabiting  the  corresponding  latitudes  of  the 
northern  hemisphere,  and  not  found  in  tho  intervening 
tropical  zone.  This  interruption  of  tho  continuity  in  the 
geographical  distribution  of  shore  fishes  is  exemplified  by 
species  as  well  as  genera,  for  instance — Chimocra  monstrosa, 
GaUus  cams,  Acanthias  vulrfaris,  Acanlkias  blainvilhi, 
Rhina  squatina,  Zeus  faher,  Lopkius  piscatorius,  Centriscus 
tcolopax,  Engraulis  encrasicholus,  Clupea  spratlus,  Conger 
tulgarit.  Instances  of  genera  are  still  more  numerous  : — 
Cestracion,  S/nnar,  Pristiopliorus,  Raia ;  Callanthias, 
Polyprion,  Hisliopterus,  Canlhants,  Box,  Girella,  Pa- 
gellus,  ChUodactylus,  Sebastes,  Aploaclis,  Agontts,  Lepidopus, 
Cyltus,  Pnyckrolutidce,  N otacanthns ;  Lycodes,  Merluccius, 
Lotella,  Pkyeit,  Motella  ;  Aulopns ;  Urocampus,  Soleno- 
ijnathus  ,  Myxine. 

Naturally,  where  the  coasts  of  the  tropical  zone  are  con- 
tinuous with  those  of  the  temperate,  a  number  of  tropical 
genera  enter  tho  latter,  and  genera  which  wo  have  found 
between  the  tropics,  as  well  as  in  the  temperate  zone  of  tho 
northern  hemisphere,  extend  in  a  similar  manner  towards 
live  south.  But  tho  truly  tropical  forms  are  absent ;  there 
aro  no  Squamipinnes,  scarcely  any  itulliJce,  no  Acionuri, 
no  Teuthyes,  no  Pomaccnlridcc  (with  a  single  exception 
on  the  coast  of  Chili),  only  one  genus  of  Julidiua,  no 
Scarina,  which  are  replaced  by  another  group  of  Pharyn- 
gognaths,  the  Odacina.  The  Lahrina,  so  characteristic  of 
tho  temperate  zone  of  the  northern  hemisphere,  reappear  in 
a  distinct  genus  {Malacopterns)  on  tho  coast  of  Juan  Fer- 
nandez. 
The  family  of  Berycidce,  equally  interesting  with  regard 

'   •  For  the  others  the  reader  is  rclcrrcj  to  Gunther'a  InlrodwtiQn  to 
tAe  S(udy  (i/  Fitha,  p.  280. 


to  their  distribution  in  time  and  in  space,  consists  of  tem- 
perate and  tropical  genera.  The  genus  by  which  this 
family  is  represented  in  tho  southern  temperate  zone 
(Trachicht/iys)  is  much  more  nearly  allied  to  the  northern 
than  to  the  tropical  genera. 

The  true  CoUiiia  and  Ileterolepidina  (forms  with, a  bony 
stay  of  tho  praeoperculum,  which  is  generally  armed)  have 
not  crossed  the  tropical  zone  ;  they  are  replaced  by  fishos  ex- 
tremely similar  in  general  form,  and  having  the  same  habits, 
but  lacking  that  osteological  peculiarity.  Their  southern 
analogues  belong  chiefly  to  the  family  Trachinidce,  and  are 
types  of  genera  peculiar  to  the  southern  hemisphere. 

Tho  Discoboli  of  the  northern  hemisphere  likewise  have 
not  penetrated  to  the  south,  where  they  are  represented  by 
Gobiesocidce.  These  two  families  replace  each  other  in 
their  distribution  over  the  globa 

Nearly  all  the  Plaironectidce  (but  they  aro  not  numer- 
ous) belong  to  distinct  genera,  some,  however,  being 
remarkably  similar  in  general  form  to  the  northern  Pleuro- 
nectes. 

With  Gadoids  Myxinidce  reappear,  one  species  being 
extremely  similar  to  the  European  Myxine.  Bdellosloma 
is  a  genus  peculiar  to  the  southern  temperate  zone. 

As  in  tho  northern  temperate  zone,  so  in  tho  southern 
the  number  of  individuals  and  the  variety  of  forms  is  much 
leas  than  between  the  tropics.  This  is  especially  apparent 
on  comparing  the  numbers  of  species  constituting  a  genus. 
In  this  zone  genera  composed  of  more  than  ten  species  are 
the  exception,  the  majority  having  only  from  one  to  five. 

The  proportion  of  genera  limited  to  this  zone  is  very 
high,  about  C5  out  of  a  total  number  of  170  being  peculiar 
to  it 

1.  The  Capo  of  Good  Hope  district.  Many  of  the  genera 
found  in  this  district  are  northern  forms  (Chimocra,  Galeus, 
Scyllitnn,  AcanUiias,  Torpedo,  Jtaia,  Denlex,  Cantharus,  Eox, 
Safjrus,  Pngrus,  PagcUus,  C'hrysophrya ;  Scbaslcs,-  Sphyrcnun 
Lepidopus,  Thyrsilcs  ;  Zeua ;  Lophius ;  Moiclla),  which  in  con- 
junction with  tho  peculiarly  southern  types  (Callorhynehus,  ChUo- 
dactylus, Agriopus,  Clinus,  Ocnyplcrus,  BdcUosloma)  leave  no 
doubt  that  this  district  belongs  to  the  southern  temperate  zone, 
whilst  tho  freshwater  fishes  of  South  Africa  are  members  of  the 
tropical  fauna.  Only  a  few  {lihinobalus,  Kaicine,  Astrape,  anjl 
Spktjrccna)  Lave  cutered  from  the  neighbouring  tropical  coasts.  The 
development  of  Sparoids  is  greater  than  in  any  of  the  other  districts 
of  this  zone,  and  may  be  regarded  as  one  of  its  distinguishing 
features. 

2.  The  South  Australian  district  comprises  the  southern  coasts 
of  Australia  (northwards  to  about  the  latitude  of  Sydney), 
Tasmania,  and  New  Zealand.  It  is  tho  richest  in  the  southern 
temperate  zone,  partly  in  consequence  of  a  considerable  influx  of 
tropical  forms  on  the  eastern  coast  of  Australia,  where  they  pene- 
trate farther  southwards  than  would  be  expected  from  merely 
geographical  considerations,  partly  in  consequence  of  tho  thorough 
manner  in  which  the  ichthyology  of  New  South  Wales  and  New- 
Zealand  has  been  explored.  Of  the  120  genera  hitherto  found  in 
this  district  42  aro  peculiar. 

Tho  shore  fishcsof  New  Zealand  ore  not  so  distinct  from  those  of 
south-eastern  Australia  as  to  deserve  to  be  placed  in  a  separate  dis- 
trict. With  tho  exception  of  the  genera  which  enter  this  zone  from 
the  tropics,  and  which  aro  more  numerous  on  the  Australian  coast 
than  on  that  of  New  Zealand,  and  a  few  very  local  genera  in  addition, 
the  remainder  are  identical.  Many  of  the  South  Australian  specits, 
loo,  are  found  also  on  tho  coasts  of  New  Zealand.  The  principal 
points  of  dilPeronce  arc  tho  extraordinary  development  of  Mon- 
acanihus  on  tho  coast  of  South  Australia,  and  tho  apnarcntly  total 
absence  in  Australia  of  Gadoids,  which  in  tho  New  Zcalond  fauna 
are  represented  by  6  genera.  ,,...,        , 

3  The  Chilian  district  extends  over  20  degrees  of  latitude  onlv, 
and  is  nearly  straight  Injts  northern  and  warmer  parts  it  is  of  a 
very  uniform  character ;  it  is  there  exposed  to  high  and  irrpgnlar 
tides,  and  to  remarkable  and  sudden  changes  in  the  levels  of  land 
and  water,  which  must  seriousl;  '  aterfero  with  fishes  living  and  pro- 
pagating near  the  shore.  No  river  of  considerable  size  interrupts 
the  monotony  of  the  physical  conditions,  to  offer  an  additional 
element  in  favour  of  the  development  of  littoral  animals.  In  the 
southern  p»rt3,  where  tho  coast  is  lined  with  archipelagoes,  tho 
climate  is  too  severe  for  most  fishes.  All  these  conditions  combine 
to  render  this  district  comparatively  poor  as  regards  variety  of  shore 
fishes  ;  they  belong  to  15  genera,  of  which  6  only  are  not  founi  u« 
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other  districts  of  this  zone.  Tliree  are  peculiar,  viz.,  Mcndosoma, 
ilyxodes,  and  MalacopUrus  ;  Porichthys s.Tii  Agomah&va  penetrated 
thus  far  southwards  from  the  Peruvian  and  Californian  districts; 
and  Polypi  ion  is  one  of  those  extraordinary  instances  in  which  a 
very  specialized  form  occurs  at  almost  opposite  points  of  the  globe, 
without  having  left  a  trace  of  its  previous  existence  in,  or  of  its 
passage  through,  the  intermediate  space. 

4.  Our  knowledge  of  tLe  fauna  of  the  Patagonian  distiict  is, 
with  the  exception  of  the  neighbourhood  of  the  mouth  of  the  Eio 
de  la  Plata,  in  too  fragmentary  a  state  to  deserve  further  notice 
here. 

Antarctic  Ocean. — To  this  fauna  we  refer  the  sLoie 
fishes  of  the  southernmost  extremity  of  South  America, 
from  50°  S.  lat,  with  Tierra  del  Fuego  and  the  Falkland 
Islands,  and  those  of  Kerguelen's  Land,  with  Prince 
Edward's  Island.  No  fishes  are  known  from  the  other 
oceanic  islands  of  these  latitudes. 

In  the  southern  hemisphere  surface  fishes  do  not  ex- 
tend so  far  towards  the  pole  as  in  the  northern ;  none  are 
known  beyond  60°  S.  lat.,  and  .the  Antarctic  fauna  which 
is  analogous  to  the  Arctic  inhabits  coasts  more  than  ten 
degrees  nearer  to  the  equator.  It  is  very  probable  that  the 
shores  between  60'  and  the  Antarctic  Circle  are  inhabited 
by  fishes  sufficiently  numerous  to  supply  part  of  the  means 
of  subsistence  for  the  large  seals  which  there  pass  at  least 
some  portion  of  the  year,  but  hitherto  none  have  been 
obtained  by  naturalists ;  all  that  the  present  state  of  our 
knowledge  justifies  us  in  saying  is,  that  the  general  char- 
acter of  the  fauna  of  Magellan's  Straits  and  Kerguelen's 
Land  is  extremely  similar  to  that  of  Iceland  and  Greenland. 

As  in  the  Arctic  fauna,  Chondropterygians  are  rare,  and 
are  represented  by  Acanthias  vulgaris  and  species  of  Raia. 
Holocephali  have  not  yet  been  found  so  far  south,  but 
Callorhynchus,  which  is  not  uncommon  near  the  northern 
boundary  of  this  fauna,  may  prove  to  extend  into  it. 

As  to  Acanthopterygians,  Cataphracti  and  Scorpaenidce 
are  represented  as  in  the  Arctic  fauna,  two  of  the  genera 
{Sehastes  and  Agoniis)  being  identical  The  Coitidce  are 
replaced  by  six  genera  of  Trachinidae,  remarkably  similar 
in  form  to  Arctic  types;  but  Discoboli  and  the  characteristic 
Arctic  Blennioids  are  absent. 

Gadoid  fishes  reappear,  but  are  less  developed  ;  as  U3ual 
they  are  accompanied  by  Myxine.  The  reappearance  of  so 
specialized  a  genus  as'  Lycodes  is  most  remarkable.  Flat- 
fishes are  few  as  in  the  north,  and  belong  to  peculiar  genera. 

Physostomes  are  probably  not  entirely  absent,  but 
hitherto  none  have  been  met  with  so  far  south.  Lopho- 
branchs  are  rare,  as  in  the  Arctic  zone  ;  it  is  noteworthy, 
however,  that  a  peculiar  genus,  with  persistent  embryonic 
characters  (Proiocampus),  is  rather  common  on  the  shores 
of  the  Falkland  Islands. 

Pelagic  Fishes. 

Pelagic  fishes, — that  is,  fishes  inhabiting  tde  surface  of 
mid-ocean, — belong  to  various  orders,  viz.,  Chondropter- 
ygians, Acanthopterygians,  Physostomes,  Lophobranchs,  and 
Plectognaths.  Neither  Anacanths  nor  Pharyngognatlis  con- 
tribute to  this  series  of  the  marine  fauna.  The  following 
genera  and  families  are  included  in  it : — 

Chondroplerygii. — Carcharias,  Galeocerdo,  Thalasso- 
rhinus,  Zygaena,  Trijenodon,  Lamnidas,  Rhinodon,  Notida- 
nidae,  Lsemargus,  Euprotomicrus,  Echinorhinus.  Isistius  ; 
Myliobatidse. 

Acanthopterygii. — Dactylopterus,  Micropteryx,  Scom- 
brina,  Gastrochisma,  Nomeus,  Ccntrolophus,  Coryphsnina, 
Seriola,  Temnodon.  Naucratcs.  Psenes.  Xiphiidw,  Anten- 
narius. 

Fhysostomi. — Stemoptychidoe,  Scopelus,  Astronesthu;;, 
Scombresocidse  (majority). 

Lophobranchii. — Hippocampus. 

Pkctognaihi. — Orthaeoriscus,  and  some  other  Gymno- 
donts. 


Pelagic  fishes' differ  much  from  one  another  in  their 
mode  of  life.  The  majority  are  excellent  swimmers,  which 
not  only  can  move  with  great  rapidity,  but  are  also  possessed 
of  great  powers  of  endurance,  and  are  thus  enabled  to  con- 
tinue their  course  fur  weeks,  apparently  without  the  neces- 
sity of  rest ;  such  are  many  sharks,  scombroids,  dolphins, 
pilot-fish,  sword-fishes.  In  some,  as  in  Dactylopterus  and 
Exocceias,  the  ability  to  take  flying  leaps  out  of  the  water 
is  superadded  to  the  power  of  swimming  (flying-fishes). 
But  in  others  the  power  of  swimming  is  greatly  reduced, 
as  in  Antennarius,  Hippocampus,  and  Gymnodonts;  they 
frequent  places  in  the  ocean  covered  with  floating  seaweed, 
or  drift  on  the  surface  without  resistance,  at  the  mercy  of 
wind  and  current.  The  Echeneis  or  sucking-fishes  attach 
themselves  to  other  large  fishes,  ships,  or  floating  objects, 
and  allow  themselves  to  be  carried  about,  unless  change  of 
climate  or  want  of  food  obliges  them  to  abandon  their 
temporary  carrier.  Finally,  another  class  of  pelagic  fishes 
come  to  the  surface  of  the  ocean  di^ring  the  night  only  j  in 
the  day  time  they  descend  to  some  depth,  where  they  are 
undisturbed  by  the  rays  of  the  sun  or  the  agitation  of  the 
surface-water;  such  are  Drama,  the  Sternoptychidce, 
Scopelus,-  Astronesthes, — fishes  the  majority  of  which  are 
provided  with  those  extraordinary  visual  organs  that  we 
find  so  much  developed  in  the  true  deep-sea  fishes.  Indeed, 
this  last  kind  of  pelagic  fishes  constitutes  a  connecting  link 
with  the  deep-sea  forms. 

Pelagic  fishes,  like  shore  fishes,  are  most  numerous  in 
the  tropical  zone;  and,  with  few  exceptions  [Echinorhinus, 
Psenes,  Sternoptychidce,  Astronesthes),  the  same  genera  are 
represented  in  the  tropical  Atlantic  as  well  as  in  the 
Indo-Pacific.  The  number  of  identical  species  occurring 
in  both  these  oceans  is  great,  and  probably  still  greater 
than  would  appear  from  systematic  lists,  in  which  there 
are  retained  many  specific  names  that  were  given  at  a 
time  when  species  were  believed  to  have  a  very  limited 
range.  The  pelagic  fauna  of  the  tropics  gradually  passes 
into  that  of  the  temperate  zones,  only  a  few  genera, 
like  Cybium,  Psenes,  Antennarius,  being  almost  entirely 
confined  to  the  tropics.  All  the  other  tropical  genera  range 
into  the  temperate  zones,  but  their  representatives  become 
fewer  with  the  increasing  distance  from  the  equator. 
North  of  40°  N.  lat.  many  genera  have  disappeared,  or  arc 
met  with  in  isolated  examples  only,  as  Carcharias,  2ygcena, 
Notidanus,  Myliobatidce,  Dactylopterus,  Echeneis,  Nomeus, 
Coryplwena,  Schedophilus,  Seriola,  Temnodon,  Antennarius, 
Sternoptychidce,  Astronesthes,  Exoccetus,  Tetrodon,  Diodou  ; 
and  only  one  genus  of  sharks,  Galeocerdo,  approaches  the 
Arctic  Circle.  Some  few  species,  like  Antennarius,  Scopelus, 
are  carried  by  currents  near  to  the  farther  confines  of  the 
temperate  zones ;  but  such  occurrences  are  accidental,  and 
these  fishes  must  be  regarded  as  entirely  foreign  to  the 
fauna  of  those  latitudes.  On  the  other  hand,  some  pelagic 
fishes  inhabit  the  temperate  zones,  whilst  their  occurrence 
within  the  tropics  is  very  problematical ;  thus,  in  the 
Atlantic,  Thalassorhinus,  Selache,  Loemargiis,  Ccntrolophus, 
Diana,  Ausonia,  Lampris  (all  genera  composed  of  one  or 
two  species  only).  Besides  the  shark  mentioned,  no  other 
pelagic  fishes  are  knovni  from  the  Arctic  Ocean. 

We  possess  very  little  information  about  the  pelagic  fish- 
fauna  of  the  southern  oceans.  This  much  only  is  certain, 
that  the  tropical  forms  gradually  disappear ;  but  it  would 
be  hazardous,  in  the  present  state  of  our  knowledge,  to 
state  even  approximately  the  limits  of  the  southward  range 
of  a  single  genus.  Scarcely  more  is  known  about  the 
appearance  of  types  peculiar  to  the  southern  temperate 
zone, — for  instance,  the  gigantic  shark  Ehinodon  repre' 
senting  the  northern  Selache,  near  the  coasts '  of  Sooth 
Africa,  and  the  Scombroid  genus  Gastrochisma.  in  the 
South  Pacific. 
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The  largest  of  marine  fisbes,  Jihiaodon,  Selaclte,  Car- 
cliarodoa,  Mi/liohatidce,  Thi/nnus,  Xiphiida:,  Oitlutgoriscus, 
belong  to  the  pelagic  fauna.  Young  fishes  are  frequently 
found  in  mid-ocean,  which  are  the  offspring  of  shore  fishes 
normally  depositing  their  spawn  near  the  coast  The 
manner  in  which  this  fry  passes  into  the  open  sea  is 
unknown ;  for  it  has  not  yet  been  ascertained  whether  it 
is  carried  by  currents  from  the  place  where  it  was  deposited 
originally,  or  whether  shore  fishes  sometimes  spawn  at  a 
distance  from  the  coast.  Wo  may  remember  that  shore 
fishes  inhabit  not  only  coasts  but  also  submerged  banks 
with  some  depth  of  water  above,  and  that,  by  the  action 
of  the  water,  spawn  deposited  on  these  latter  localities  b 
very  liable  to  be  dispersed  over  wide  areas  of  the  ocean. 
Eoibryos  of  at  least  some  shore  fishes  hatched  under 
almormal  conditions  seem  to  have  an  abnormal  growth  up 
tc  a  certain  period  of  their  life,  when  thoy  perish.  The 
L'.ptocephali  must  be  regarded  as  such  abnormally  developed 
f  irms.  Fishes  of  a  similar  condition  are  the  so-called  pelagic 
riagusice,  young  Pleuronectoids,  the  origin  of  which  is  still 
unknown.  A3  already  mentioned,  flat-fishes,  like  all  the 
other  Anacanths,  are  not  otherwise  represented  in  the 
pelagic  fauna. 

Deep-Sen  Fishes. 

The  knowledge  of  the  existence  of  deep-sea  fishes  is  one 
(•f  the  recent  discoveries  of  ichthyology.  It  was  only  about 
twenty  years  ago  that,  from  the  evidence  afforded  by  the 
anatomical  structure  of  a  few  singular  fishes  obtained  in 
the  North  Atlantic,  an  opinion  was  expressed  that  these 
fishes  inhabited  great  depths  of  the  ocean,  and  that  their 
organization  was  specially  adapted  for  living  under  the 
physical  abyssal  conditions.  Theeo  fishes  agreed  in  the 
character  of  their  connective  tissue,  which  was  so  extremely 
»'eak  as  to  yield  to,  and  to  break  under,  the  slightest 
pressure,  so  that  the  greatest  difficulty  was  experienced  in 
preserving  their  body  in  its  continuity.  Another  singular 
circumstance  was  that  some  of  the  examples  were  picked 
up  floating  on  the  surface  of  the  water,  having  met  their 
death  whilst  engaged  in  swallowing  or  digesting  other 
fithes  not  much  smaller  in  size  if  not  actually  larger  than 
themselves. 

The  first  peculiarity  was  accounted  for  by  the  fact  that,  if 
those  fishes  really  inhabited  the  great  depths  supposed,  their 
removal  from  the  enormous  pressure  under  which  they 
lived  would  be  accompanied  by  such  an  expansion  of  gases 
within  their  tissues  as  to  rupture  them,  and  to  cause  a 
separation  of  the  parts  which  had  been  held  together  by 
the  pressure.  The  second  circumstance  was  explained  thus. 
A  raptorial  fish  organized  to  live  at  a  depth  of  between 
500  and  800  fathoms  seizes  another  usually  inhabiting  a 
depth  of  between  300  and  500  fathoms.  In  its  Ptruggles 
to  escape,  the  fish  seized,  being  nearly  as  large  or  Btrong  as 
the  attacking  fish,  carries  the  latter  out  of  its  depth  into  a 
higher  stratum,  where  the  diminished  pre'sure  causes  such 
an  expansion  of  gases  as  to  make  the  destroyer  with  its 
victim  rise  with  increasing  rapidity  towards  the  surface, 
which  they  reach  dead  or  in  a  dying  condition.  Specimens 
in  this  state  are  not  rarely  picked  up ;  and  as,  of  course, 
it  is  but  comparatively  few  that  can  by  accident  fall  into 
the  hands  of  naturalists,  occurrences  of  this  kind  must 
happen  very  often. 

The  existence  of  fishes  peculiarly  adapted  for  the  deep 
sea  has  thus  been  a  fact  maintained  and  admitted  for  some 
time  in  ichthyology ;  and  as  the  same  genera  and  species 
were  found  at  very  distant  parts  of  the  ocean,  it  was  further 
stated  that  those  deep-sea  fishes  were  not  limited  in  their 
range,  and  that,  consequently,  the  physical  conditions  of 
the  depths  of  the  ocean  must  be  the  same  or  nearly  the 
»ame  ever  the  whole  globe.     That  deep-sea  fi.shes  were  not 


of  a  peculiar  onler,  but  chiefly  modified  forms  of  surface 
types,  was  another  conclusion  arrived  at  from  the  sporadic 
evidence  collected  during  the  period  which  preceded  sys- 
tematic deep-sea  dredging. 

Nothing,  however,  wuj)  po.sitively  known  as  to  the  exact 
depths  inhabited  by  those  fi:ihe3  until  observations  were 
made  during  the  voyage  of  ll.Sf.S.  "Challenger."  The 
result.-)  obtained  by  this  expedition  afforded  a  surer  and 
more  extended  ba^is  for  our  knowledge  of  deep-sea  fishes. 

The  physical  conditions  of  the  deep  sea,  which  must  affect 
the  organization  and  distribution  of  fishes,  are  the  follow- 
ing:— 

1.  Absence  of  sunlight.  Probably  the  rays  of  the  sun 
do  not  penetrate  to,  and  certainly  do  not  extend  beyond,  a 
depth  of  200  fathoms,  therefore  wo  may  consider  this  to  bo 
the  depth  where  the  deep-sea  fauna  commences.  Absence 
of  light  is,  of  necessity,  accompanied  by  modifications  of  the 
organs  of  vision  and  by  simplification  of  colours. 

2.  The  absence  of  sunlight  is  in  some  measure  compen- 
sated by  the  presence  of  phosphorescent  light,  produced  by 
many  marine  animals,  and  also  by  numerous  deep-sea  fishes. 

3.  Depression  and  equality  of  the  temperature.  At  a 
depth  of  600  fathoms  the  temperature  of  the  water  is 
already  as  low  as  40°  Fahr.,  and  perfectly  independent  of 
the  temperature  of  the  surface-water ;  and  from  the  greatest 
depth  to  about  1000  fathoms  beneath  the  surface  the  tem- 
perature is  uniformly  but  a  few  degrees  above  the  freezing 
point  Temperature,  therefore,  ceases  to  offer  an  obstacle 
to  the  unlimited  dispersal  of  the  deep-sea  fishes. 

4.  The  increase  of  pressure  by  the  water.  The  pressure 
of  the  atmosphere  on  the  body  of  an  animal  at  the  level 
of  the  sea  is  15  R  per  square  inch  of  surface ;  but  under 
water  the  pressure  amounts  to  a  ton  weicht  for  every  J  000 
fathoms  of  deptL 

6.  With  the  sunlight,  vegetable  life  ceases  in  the  depths 
of  the  sea.  All  deep-sea  fishes  are  therefore  carnivorous, — 
the  most  voracious  feeding  frequently  on  their  own 
offspring,  and  the  toothless  kinds  Ijeing  nourished  by  the 
animalcules  which  live  on  the  bottom,  or  which,  "like  a 
constant  rain,"  settle  down  from  the  upper  strata  towards 
the  bottom  of  tho  sea. 

6.  Tho  perfect  quiet  of  the  water  at  great  depths.  The 
agitation  of  the  water  caused  by  the  disturbances  of  the  air 
does  not  extend  beyond  the  depth  of  a  few  fathoms ;  below 
this  surface-stratum  there  is  no  movement  except  the 
quiet  flow  of  ocean-currents,  and  near  the  bottom  of  the 
deep  sea  the  water  is  probably  in  a  state  of  almost  entire 
quiescence. 

The  effect  upon  fishes  of  the  physical  conditions  described 
is  clearly  testified  by  the  modification  of  one  or  more  parts 
of  their  organization,  so  that  every  deep-sea  fish  may  be 
recognized  as  such  without  tho  accompanying  positive 
evidence  that  it  has  been  caught  at  a  great  depth  ;  and,  vice 
vami,  fishes  reputed  to  have  been  obtained  at  a  great  depth, 
and  not  having  any  of  tho  characteristics  of  the  dwellers  of 
the  deep  sea,  must  bo  regarded  as  surface  fishes. 

The  most  striking  characteristic  found  in  many  deep-sea 
fishes  is  in  relation  to  the  tremendous  pressure  under 
which  they  live.  Their  osseous  and  muscular  systems  are,  aa 
compared  with  the  same  parts  of  surface  fishes,  very  feebly 
developed.  The  bones  have  a  fibrous,  fissured,  and  cavern- 
ous texture ;  they  are  light,  with  scarcely  any  calcareoua 
matter,  so  that  tho  point  of  a  needle  will  readily  penetrate 
thera  without  breaking.  The  bones,  especi^ly  the  vertebras, 
appear  to  be  very  loosely  connected  with  one  another ;  and 
it  requires  the  most  careful  handling  to  avoid  the  break- 
ing of  the  connective  ligaments.  The  muscles,  especially 
the  great  lateral  muscles  of  tho  truuk  and  tail,  are  thin,  the 
fascicles  being  readily  separated  from  one  another  or  torn, 
and  tho  connective  tissue  being  extremely  loose,  feeble,  or 


684 


ICHTHYOLOGY 


[distribction. 


apparently  absent  This  peculiarity  has  been  observed  in 
the  Trachypteridce,  Plagyodus,  Chiasmodus,  Melanocetns, 
Saccopharynx.  But  we  cannot  assume  that  it  actually 
obtains  whilst  those  fishes  exist  under  their  natural  con- 
ditions. Some  of  them  are  most  rapacious  creatures,  which 
must  be  able  to  execute  rapid  aud  powerful  movements  to 
catch  and  overpower  their  prey  ;  and  for  that  oliject  their 
muscular  system,  thin  as  its  layers  may  bo,  must  be  as  firm, 
and  the  chain  of  the  segments  of  their  vertebral  column  as 
firmly  linked  together  as  in  surface  fishes.  It  is  evident,' 
therefore,  that  the  change  which  the  body  of  those  fishes  has 
undergone  on  their  withdrawal  from  the  pressure  under 
which  they  live  is  a  much  aggravated  form  of  the  affection 
that  is  experienced  by  persons  reaching  great  altitudes  in 
their  ascent  of  a  mountain  or  in  a  balloon.  In  every  living 
organism  with  an  intestinal  tract  there  are  accumulations 
of  free  gases  ;  and,  moreover,  the  blood  and  other  fluids, 
which  penetrate  every  part  of  the  body,  contain  gases  in 
solution.  Under  greatly  diminished  pressure  these  gases 
expand,  so  that,  if  the  withdrawal  from  a  depth  is  not  an 
extremely  slow  and  gradual  process,  the  various  tissues  must 
bef  distended,  loosened,  ruptured  ;  and  what  is  a  vigorous 
fish  at  a  depth  of  500  fathoms  or  more  appears  at  the 
surface  as  a  loosely-jointed  body  which,  if  the  skin  is  not 
of  sufficient  toughness,  can  only  be  kept  together  with 
difficulty.  At  great  depths  a  fibrous  osseous  structure  and 
a  thin  layer  of  muscles  suffice  to  obtain  the  same  results 
for  which,  at  the  surface,  thickness  of  muscle  and  firm 
osseous  or  cartilaginous  tissue  are  necessary. 

The  muciferous  system  of  many  deep-sea  fishes  is  de- 
veloped in  an  extraordinary  degree.  We  find  in  fishes 
which  are  comparatively  little  removed  from  the  surface 
(that  is,  to  depths  of  from  100  to  200  fathoms)  the  lateral 
line  much  wider  than  in  their  congeners  or  nearest  allies 
which  live  on  the  surface,  as  in  Trachichthys,  Hoplostethns, 
many  Scorpcenidce.  But  in  fishes  inhabiting  depths  of  1000 
fathoms  and  more  the  whole  muciferous  system  is  dilated  ; 
it  is  especially  the  surface  of  the  skull  which  is  occupied  by 
large  cavities  (Maci-uridce,  deep-sea  Ophidiidce),  and  the 
whole  body  seems  to  be  covered  with  a  layer  of  mucus. 
These  cavities  collapse  and  shrink  in  specimens  which  have 
been  preserved  in  spirit  for  some  time,  but  a  brief  re- 
immersion  in  water  generally  suffices  to  show  the  immense 
quantity  of  tnucus  secreted  by  them.  The  physiological 
use  of  this  secretion  is  unknown  ;  it  has  been  observed 
to  have  phosphorescent  properties  in  perfectly  fresh 
specimens. 

The  colours  of  deep-sea  fishes  are  extremely  simple,  their 
bodies  being  either  black  or  silvery ;  in  a  few  only  are 
some  filaments  or  the  fin-rays  of  a  bright  scarlet  colour. 
Among  the  black  forms  albinoes  are  not  rare. 

The  organ  of  sight  is  the  first  to  be  affected  by  a  sojourn 
in  deep  water.  Even  in  fishes  which  habitually  live  at  a 
depth  of  only  80  fathoms,  we  find  the  eye  of  a  propor- 
tionally larger  size  than  in  their  representatives  at  the 
surface.  In  such  fishes  the  eyes  increase  in  size  with  the 
depth  inhabited  by  them,  down  to  the  depth  of  200  fathoms, 
the  large  organs  being  necessary  to  collect  as  many  rays 
of  light  as  possible.  Beyond  that  depth  small-eyed  as  well 
as  large-eyed  fishes  occur,  the  former  having  their  want  of 
vision  compensated  by  tentacular  organs  of  touch,  whilst 
the  latter  have  no  such  accessory  organs,  and  evidently  see 
only  by  the  aid  of  phosphorescence.  In  the  greatest  depths 
blind  fishes  occur,  with  rudimentary  eyes  and  without 
special  organs  of  touch. 

JIany  fishes  of  the  deep  sea  are  provided  with  more  or 
less  numerous,  round,  shining,  mother-of-pearl-coloured 
bodies,  imbedded  in  the  skin.  These  so-called  phosphores- 
cent or  luminous  organs  are  cither  larger  bodies  of  an  oval 
or_irrosularly  elliptical  shape  placed  on  the  head,  in  the 


vicinity  of  the  eye,  or  smaller  round  globular  bodies  arranged 
symmetrically  in  series  along  the  side  of  the  body  and  tail, 
especially  near  the  abdominal  profile,  less  frequently  along 
the  back.  The  former  kind  of  organs  possess  in  the  interior 
a  lenticular  body,  like  the  lens  of  an  eye,  and  are  considered 
by  some  naturalists  true  organs  of  vision  (accessory  eyes), 
the  function  of  the  latter,  which  have  a  glandular  structure, 
being  left  unexplained  by  them. 

There  is  no  doubt  that  the  functions  of  these  organs 
have  some  relation  to  the  peculiar  conditions  of  light  under 
which  the  fishes  provided  with  them  live,  these  fishes  being 
either  deep-sea  forms  or  nocturnal  pelagic  kinds.  And  iti» 
highly  probable  that  all  produce  and  emit  phosphorescent 
light,  enabling  the  fishes  to  see  in  the  darkness  of  the  night 
or  of  the  depths  of  the  sea. 

Whenever  we  find  in  a  fish  long  delicate  filaments  de- 
veloped in  connexion  with  the  fins  or  the  extremity  of  the 
tail,  we  may  conclude  that  it  is  an  inhabitant  of  still  water 
and  of  quiet  habits.  Many  deep-sea  fishes  {Trachypteridce, 
Macruridae,  Ophidiidce,  Bathypferois)  are  provided  with 
such  filamentous  prolongations,  the  development  of  which  is 
perfectly  in  accordance  with  their  sojourn  in  the  absolutely 
quiet  waters  of  abyssal  depths. 

Some  of  the  raptatorial  deep-sea  fishes  have  a  stomach  so 
distensible  and  capacious  that  it  can  receive  a  fish  of  twice 
or  thrice  the  bulk  of  the  destroyer  {Melanocetus,  Chiasmodus, 
Saccr.pharynx).  Deglutition  is  performed  in  them,  not  by 
means  of  the  muscles  of  the  pharynx,  as  in  other  fishes,  but 
by  the  independent  and  alternate  action  of  the  jaws,  as  in 
snakes.  These  fishes  cannot  be  said  to  swallow  their  food  ; 
they  rather  draw  themselves  over  their  victim,  after  the 
fashion  of  an  Actinia. 

Before  the  voyage  of  II.M.S.  "Challenger,"  scarcely 
thirty  deep  sea  fishes  were  known.  This  number  is  now 
much  increased,  six  times  as  many  new  species  and  genera 
having  been  discovered.  Modifications  of  certain  organs, 
perfectly  novel,  and  of  the  greatest  interest,  were  found  ; 
but,  singularly,  no  new  types  of  families  were  discovered, 
— nothing  but  what  might  have  been  expected  from  our 
previoHs  knowledge  of  this  group  of  fishes. 

The  fish  fauna  of  the  deep  sea  is  chiefly  composed  of 
forms  or  modifications  of  forms  which  we  find  represented 
at  the  surface  in  the  cold  and  tempenate  zones,  or  which 
belong  to  the  class  of  nocturnal  pelagic  fishes.  The  Chon- 
dropterygians  are  few  in  number,  not  descending  to  a 
greater  depi;h  than  GOO  fathoms.  The  Acanthopterygians, 
which  form  the  m.ijority  of  the  coast  and  surface  faunas, 
are  also  scantily  represented;  genera  identical  with  surface 
types  are  confined  to  the  same  inconsiderable  depth  as  the 
Chondropterygians,  whilst  those  Acanthopterygians  which 
are  so  much  specialized  for  a  life  in  the  deep  sea  as  to 
deserve  generic  separation  range  from  200  to  2400  fathoms. 
Three  distinct  families  of  Acanthopterygians  belong  to  the 
deep-sea  fauna,  viz.,  Trachypterida:,  Lophotidce,  and  Nola- 
canthidce ;  they  consist  of  three,  one,  and  two  genera 
respectively. 

Gadidce,  Ophidiidce,  and  Macrvridas  are  very  numerous, 
ranging  through  all  depths ;  they  constitute  about  one- 
fourth  of  the  whole  deep-sea  fauna. 

Of  P/iysos^om?,  the  families  of  Sternoptychidce,  Scopelidae, 
Stomiatidce,  Salmonidce,  Bathythrissidce,  Alepocephalidce, 
Ilalosaurida;,  and  Miircenidce  are  represented  Of  these 
the  Scopeloids  are  the  most  numerous,  constituting  nearly 
another  fourth  of  the  fauna.  Salmonidce  are  only  repre- 
sented by  three  small  genera.  Bathythrissidce  include  on© 
species  ©nly,  which  is  probably  confined  in  its  vertical  a? 
well  as  its  liorizuntal  range ;  it  occurs  at  a  depth  of  about 
360  fathoms  in  the  sea  of  Japan.  The  Alepocephalidce  ani 
Halosaiiridce,'Wno'v;a  before  the  "Challenger"  expedition 
from  isolated  csamples  only,  prove  to  be  true,  widely- 
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spread,  deep-sea  types.  Eels  are  well  reprcseuted,  and  sceiu  I 
to  descend  to  tbe  greatest  depths.  Myxine  has  been  ob  ' 
tained  from  a  depth  of  345  fathoms.  i 

I  The  greatest  depth  hitherto  reached  by  a  dredge  in  which  i 
fishes  were  enclosed  is  3000  fathoms.  But  the  specimens 
Uiui  obtained  belong  t'l  u  species  (Gouustimci  inli-iuilon) 
which  seems  tu  be  extremely  abundant  in  upiicr  strata  f.f 
the  Atlantic  and  PaciGc,  and  v/cro  therefore  most  likely 
caught  by  the  dredge  in  its  ascent  The  next  greatest 
depth,  viz.,  2750  fathoms,  must  be  accepted  as  one  at 
which  fishes  do  undoubtedly  live, — the  fish  obtained  from 
this  dtpth  of  the  Atlantic,  Unthyiphls  ferox,  showing  by 
its  whols  habit  that  it  is  a  form  living  on  the  bottoui  of 
the  ocean. 

CLAS.SIFICAT10X. 

The  class  of  fiiihes  is  divided  into  four  subclasses  :  — 
L  PidinkhXhyes. — Heart  with  a  contractile  conus   arte- 
riosus; intestine   with   a '^spiral   valve;  optic  nerves  non- 
decussating,  or  only  partially  decussating. 

II.  I'eUostei. — Heart  with  a  .  non-contractilo  bulbus 
arteriosus ;  intestine  without  spiral  valve ;  optic  nerves 
<lecussating.  Skeleton  ossified,  with  completely  separated 
vertebra:. 

III.  C ycloslomaU. — Heart  without  bulbus  arteriosus; 
intestine  simple.  Skeleton  cartilaginous  and  notochordal. 
One  nasal  aperture  onlv.  No  jaws ;  mouth  surrounded 
by  a  circular  lip. 

IV.  Leplocdidii. — Heart  replaced  by  pulsating  sinuses  : 
intestine  simple.  Skeleton  niembrano-cartilaginous  and 
notochordal.     No  brain ;  no  skull.  ' 

Subclass  I.  — VdhKlcldhijts. 

This  subclass  comprises  the  sharks  and  rays  and  the 
Ganoid  fishes.  Though  it  is  based  upon  a  singular  con- 
currence of  most  important  character!!,  it^members  exhibit 
as  greit  a  diversity  of  form,  and  as  manifold  modifications 
in  iho  remainder  of  their  organization,  as  the  Teleostei.  The 
I'alccichthyes  stand  to  the  Teleostei  in  the  same  relation  as 
the  Marsupials  to  the  Plar.entalia.  Geologically,  as  a  sub- 
•class,- they  were  the  predecessors  of  Teleosteous  fishes;  and 
it  i.i  a  remarkable  fact  that  all  those  modifications  which 
show  an  approach  of  the  irhthyic  type  to  the  Batrachians 
are  found  in  this  subclass.  It  is  divided  into  two  orders, 
— the  Chondropterygii  and  the  Ganoidei. 

Ordep.  I. — Clu>t\dropicrygii. 

Skeleton  c.irtil.iginous.  TioJy  with  nieJi.il  and  jialred  fins,  the 
liinder  pair  abiloiiiiii.al.  Vertebral  column  gfiierally  hcterocercal, 
tho  uppu  lobe  of  the  ciuJal  fin  produced.  Gills  attached  to  tho 
skin  by  the  outer  margin,  with  several  iutervcjiing  gill-opcniiigs  ; 
rarely  quo  external  gill-opening  only.  No  gill-cover.  No  air- 
bladder.  Two,  three,  or  more  series  of  valves  in  the  conus 
arteriosus.  Ova  large  and  few  in  number,  impregnated  and,  in 
some  speoies,  developed  witliin  a  uterine  cavity.  Embryo  with 
deciduous  external  giils.  Males  with  intromittcnt  organs  attached 
to  the  ventral  fins. 

This  order,  for  which,  also,  the  narao  Elasmooraiicnii  has  been 

froposcd  (by  Bonaparte),  comprises  tbe  snarks,  rays,  and  chimairas. 
t  is  divided  into  two  suborders, — PUtrjiostomata  and  Jfolocrpluila. 

Suborder  I.  Plagiostomala. — From  five  to  seven  gill-openings. 
Skuil  with  a  suspensorium  and  the  palatal  apparatus  detached. 
Teeth  numerous. 

The  Plagiostomcs  differ  greatly  from  each  other  with  regard  to 
the  gcueral  form  of  tho  body.  In  the  sharks,  or  Sdachoidci,  the 
body  is  elongate,  more  or  less  cylindrical,  gradually  passing  into 
the  tail ;  the  gill-openings  are  lateral.  In  the  rays,  or  Batoidci, 
the  gill-openings  are  always  placed  on  the  abdominal  aspect  of  the 
lish  ;  the  body  is  depres.iied,  and  the  trunk,  which  is  surrounded  by 
tho  immensely  developed  pectoral  fin^,  forms  a  broad  flat  disk,  of 
which  the  tail  appears  as  a  thin  and  slender  appendage.  Spiracles 
arc  always  present ;  the  number  of  gill-openings  is  constantly  five  ; 
there  is  no  anal  fin  ;  the  dorsal  fins,  if  present,  are  situated  on  the 
tail.  Some  of  the  rays,  however,  approach  the  sharks  in  having  tho 
caudal  portion  less  abruptly  contracted  behind  the  trunk. 

Fossil  Plagiostomcs  are  very  numeron?  in  all  formations.     Some 


of  the  earliest  dctcnnin.iblc  fish  remains  nro,  or  arc  believed  to  Ix-^ 
derived  from  I'lagiosloiiies.  Those  whicli  can  be  referred  to  any  o( 
the  families  si>crilii-d  below  will  be  mentioned  in  due  coiirso;  but 
tlicio  are  other.',  especially  finspincs,  which  leave  us  ia  doubt  to 
whirli  group  of  riagiostoiiies  their  owners  hud  alfinity:  as  Onchits, 
fron»  the  t'ppcr  .^^iluriaii,  continuing  to  Carboniferous  formations  ; 
l)i,nii-iwittllt>t^^  Jfuuinotali'iti,  'Voiii  llic  Devonian;  OnKniilfiux, 
G'jfuatntltiis^  Tri^tiyhiiu,  A>tiojf/i/c/n'iis,  J1i/t-Jincanlhtis,  Sji/i^'uit- 
C'inLImx,  A;c.,  from  L.Trli^/iiiferous  I'ormations  ;  J^ptncnnl/tiis,  frmii 
the  Coal  to  the  Onlitc  ;  Clntt'icantftiis,  C'ricncantfiits,  Gi/ro/trislis,  and 
Lrpracautliits^  from  the  Coal-measures;  yrmacnntltus^  Lxncau'hus, 
from  the  Trias  ;  Astracniilhiis,  J[i/ri<tcaiilhiis,  Prixtacanlhiis  from 
the  Jur.issic  group. 

A.  Sclndioitici,  Sharks. 

Family  1.  CurdutriiJa:. — Eye  with  a  nictitating  membrane. 
Jtouth  ciesceiit-shapcil,  inferior.  Anal  fin  present.  Two  dorsal 
fins,  the  first  oppotito  to  the  space  between  the  pectoral  and  ventral 
fins,  without  s|iinc  in  front. 

Genera:  Carcharins  (Ulue  Shark),  GaUoctrdo,  GuUits  (Tope), 
Zyjicna  (Ifanimerliead),  MiisUhis  (Hound),  Jleniignkiis,  Loxodon, 
TluiUtssoihiiuis,  TriccnoJoii,  Leotocartliariaa.  and  Triads.  Fossil  : 
Cvi'fix  and  Hciitijiri\tis. 

Family  2.    I^imuidie.  — Eyowitnout  nictitating  membrane.     Anal, 
fin  prusenL     'I'wo  dorsal  fins,  the  first*  opposite  Lo  the  space  between 
the  pectoral  and  ventral  lins,  without  spine  in  fr>nt.      Kostrils  not 
connuL'iit  with  the  nioutli,  which  is  inferior.     Spiracles  absent  or 
minute. 

Genera  :  Lamna  (Porbeagle),  Cardtarodon,  Odonlaspis,  Aloptdas 
(Fox-Shark),  and  ^c/nc/ic  (Uaskiiig  Shark).  Fossil:  CarcharoBsis, 
Oxi/tcs^  Siiltcnod\t\  Gomphodii3,  and  Andstrodon, 

Family  3.  JihinodoiUida:. — No  nictitating  membiine.  Anal 
fin  present.  Two  dorsal  fins,  tho  first  nearly  opposite  to  tho 
ventrali,  without  spino  ■■•  front.  Mouth  and  nostril  near  the 
exlumiiy  uf  the  snout. 

This  small  family  comprises  one  species  only,  Khinodon  typiciis, 
a  gigantic  &liark,  which  is  known  to  exceed  50  feet  in  length. 

K.-iniily  4.  A'otidanidce, — No  nictitating  membrane.  One  dorsal 
fin  only,  without  spine,  opposite  to  the  anal.  Dentition  unequal 
in  tlie  jaws  ;  in  the  upper  jaw  one  or  two  pairs  of  awl-shaped  teetli, 
the  following  six  being  broader,  and  provided  with  several  cusps, 
one  of  which  is  much  stronger  than  the  others.  Lower  jaw  with 
six  large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior 
teeth.  Gill-openings  wide,  six  in  number  in  J/exanchus,  seven  in 
J/cpIanchus.  Fossil  teeth  belonging  to  this  type  have  been  found 
in  Jurassic  and  later  formations  {Xutuiaiius  and  yElhpos). 

Family  5.  Scijlliidic. — Two  dorsal  fins,  without  spine,  tho  first 
above  or  behind  the  veiitrals;  anal  fin  present  No  nictitating 
membrane.  Spiracle  always  distinct,  ilouth  inferior.  Teeth 
small,  several  series  generally  being  in  function. 

Genera  :  ScyUium  (Dog-Fishes),  J'ristiurus,  Parascyllium^  C*/i- 
gfymostonia^  SUijostoma^  ChiloscyUiitm^  CrossorhiniLS,  Fossil:  Scyl- 
liodits,  PalKoscylliiiiri,  Tliydlina. 

Family  6.  Hybodontidtc. — Two  dorsal  Ciis;  each  with  a  serrated 
spine.  Teeth  rounded,  longitudinally  striated,  with  one  largti 
and  from  two  to  four  smaller  lateral  cusps.  Skin  covered  with 
shagreen. 

Extinct.  From  Carboniferous,  Liassic,  and  Tiiassic  formations. 
Several  genoi-a  have  been  distinguishc"  ;  and,  if  Cladodus  belongs  to 
this  family,  it  was  represented  even  in  'he  Devonian. 

Family  7.  Ccslradonlidic. — No  nictit;.ting  membrane.  Two 
dorsal  fins,  the  first  opposite  to  the  space  betiveeu  the  pectoral  and 
ventral  fins  ;  anal  fin  present.  Nasal  and  buccal  cavities  conHucnt. 
Teeth  obtuse,  several  series  being  in  function. 

This  family  is  one  of  particular  interest,  because  representatives 
of  it  occur  in  numerous  modifications  in  Primary  and  Secondary 
strata.  Their  dentition  is  uniformly  adapted  for  the  prehension  and 
mastication  of  crustaccous  and  hard-shelled  animals.  The  fossil 
forms  far  exceeded  in  size  tho  species  of  the  only  surviving  genus, 
Ccstradon  (the  Port  Jackson  Shark) ;  they  make  their  appearaner 
with  Clenoplychiiis  in  tho  Devonian  ;  this  is  succeeded  in  the  Coal- 
measures  by  Psamiiiodus,  Choma  jdiis,  Pctrodits,  Cochliodiis,  Poly- 
rhizodus,  ic,  and  in  the  Trias  a. id  Chalk  by  Slrophodus,  Acrodus, 
Thcdodiis,  and  Ptycnodus.  Of  the  25  genera  known,  22  have 
lived  in  the  periods  preceding  the  Oolitic 

Family  8.  Spinaddcc. — No  membrana  nictitaiis.  Two  dorsal 
fins  ;  no  anal.  Mouth  but  slightly  arched  ;  a  long,  deep,  straight, 
oblique  groove  on  each  side  of  the  mouth.  Spii-acles  present ;  gill- 
oiienings  narrow.     Pectoral  fins  not  notched  at  their  origin. 

Geuei-a  :  Cenlritui,  Acaiuhiaa  (Spiny  Dog-Fish),  Ccntrophorua, 
Sjiinaz,  Centroscylliiim,  Scymniis,  L<rmr:rtjU3  (Greenland  Shark), 
Echiitorhinus,  Euprotomicrus  and  Isislius.  The  largest  of  Lheso 
fishes  is  the  Greenland  shark,  which  attains  to  a  length  of  15  feet, 
and  is  common  in  the  Arctic  regions.  Fossil  genera  :  Palaospinaa 
and  Drepaiuphorus,  from  Cretaceous  and  Jurassic  formations. 

Family  9.  Jihinida. — No  anal  fin;  two  dorsal  fins.  Spiracles 
prcseni.     Pectoral   fins  large,  with   tho   basal  portion   prolonged 
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forwfti'Js,  but  not  growTi  to  tlie  head.  Gill-openings  rather  wiJe, 
Isteral,  partly  covered  by  the  base  of  the  pectoral.  Spiracles  wide, 
I)ehiti.l 'he  eyes.     Teeth  conical. 

One  genus  only:  the  "Angel-Fish,"  or  "Monk-Fish"  {Rkina 
squalina),  which  approaches  tlie  rays  as  regards  general  form  and 
liabits.  Kxtinct  forms,  closely  allied  to  the  "Angel-Fish,"  are 
found  in  the  Oolite,  and  have  been  described  &b  Tliaumas.  The 
Carboniferous  genns  Orthacanlhus  may  have  been  allied  to  this 
family,  but  it  was  armed  with  a  spine  immediately  behind  the  head. 

Family  10.  Prisliophoridx. — The  rostral  cartilage  is  produced  into 
an  exceedingly  long,  flat  lamina,  armed  along  each  edge  with  a 
series  of  teeth  (saw). 

These  sharks  so  greatly  resemble  the  common  saw-flshes  as  to  bo 
easily  confounded  with  them,  but  their  gill-openings  are  lateral, 
and  not  inferior.  Only  one  genus  is  known,  I'risliophorus,  which 
occurs  in  the  Australian  and  Japanese  seas.  Squaloraia^  from  the 
Lias,  is  supposed  to  have  its  nearest  affinities  to  this  family. 

E.  Batoidci,  Rays. 

Family  1.  Prislidce. — The  snout  is  produced  into  an  exceedingly 
long  flat  lamina,  armed  with  a  series  of  strong  teeth  along  each 
edge  (saw). 

One  genus  only  :  Pristis  (Saw-Fishes). 

Family  2.  lihinolatidw. — Tail  strong  and  long,  with  two  well- 
developed  dorsal  fins,  and  a  longitudinal  fold  on  each  side  ;  caudal 
developed.  Disk  not  excessively  dilated,  the  rayed  portion  of  the 
pectoral  fins  not  being  continued  to  the  snout.  Teeth  obtuse, 
granular,  the  dental  surfaces  of  the  jaivs  being  undulated. 

Genera  :  Rhynchobaliis,  Jikiiwbatus,  and  Trygonorhina.  Fossil : 
Svathobatis  and  TrigorJiiyia. 

/amily  3.  Torpcdinidce  ((Electric  Eays). — Trunk  a  broad,  smooth 
disic.  Tail  with  a  longitudinal  fold  on  each  side  ;  a  rayed  dorsal 
til  's  generally,  and  a  caudal  always,  present.  Anterior  nasal  valves 
confluent  into  a  quadrangular  lobe.  An  electric  organ  composed  of 
vertical  hexagonal  prisms  between  the  pectoral  fins  and  the  head. 

Genera :  Torpedo,  Narcine,  HypTws,  Discopi/ge{[Tom  Peru),  Astrapc, 
•nd  Temcra.  A  large  fish,  with  the  general  appearance  of  a  torpedo, 
has  been  found  at  Jlonta  Bolca  ;  and  Cijclobatis,  from  the  Upper 
Cretaceous  Limestone  of  Lebanon,  is  probably  another  extinct  repre- 
sentative of  this  family. 

Family  4.  Raiidae.  — Disk  broad,  rhombic,  generally  with  asperities 
r  spines  :  tail  witli  a  longitudinal  fold  on  each  side.     The  pectoral 
liiis  extend  to  tho  snout.     No  electric  organ  ;  no  serrated  caudal 
upme. 

Gen'^ra :  Raia  (Rays  and  Skates),  Psammobatis,  St/mpterygia, 
P^afyrhiiuz.     Fossil :  Arthroptcrus. 

Family  5.  Trygonidce. — The  pectoral  fins  are  uninterruptedly 
continued  to,  and  are  confluent  at,  theextremity  of  the  snout.  Tail 
long  and  slender,  without  lateral  longitudinal  folds ;  vertical  fins 
"one,  or  imperfectly  developed,  often  replaced  by  a  strong  serrated 
su.ne. 

Genera :  Urogymnns,  Trygoii  (Sting-Rays),  Urolophus,  Ptero- 
platen. 

Family  6.  JI/yZto6a(iyoB("Dcvil-Fiahe3,"  "Sea-D«vils,"  or  ""Eagle- 
Rays"). — The  disk  is  very  broad,  in  consequence  of  the  great  de- 
velopnient  of  tho  pectoral  fins,  which,  however,  leave  the  sides  of 
tho  head  free,  and  reappear  at  the  extremity  of  the  snout  as  a  pair 
of  detaclied  (cephalic)  fins.      Viviparous. 

Genera  :  Myliobalis,  Aetobatis,  Jihinoptcra,  Diccrobalis,  Ceraw- 
jdcra.  Fragmentary  portions  of  their  tessellated  dentition  are  com- 
mon in  Tertijrv  formations. 

StiBoiiDER  11.  Holoccphala. — One  external  gill-opening  only, 
covered  by  a  fold  of  the  skin,  which  encloses  a  rudimentary  cartila- 
ginous gill-cover  ;  four  branchial  clefts  within  the  gill-cavity.  The 
maxillary  and  palatal  apparatus  coalescent  with  the  sknlh 

This  suborder  is  represented  in  the  living  fauna  by  one  family 
only,  ChimccridcF  ;  it  forms  a  connecting  link  with  tho  following 
order  of  fishes,  tho  Ganoids.  In  external  appearance,  and  as  re- 
gards the  structure  of  their  organs  of  propagation,  the  chimceras  are 
sharks.  The  females  are  provided  with  "claspers"  in  connexion 
with  tho  ventral  fins,  and  the  ova  are  large,  encased  in  a  horny 
capsule,  and  few  in  number  ;  There  is  no  doubt  that  they  are  im- 
pregnated within  the  oviduct,  as  in  sharks.  The  males  are  pro- 
Tided  with  a  singular  erectile  app  •indage,  spiny  at  its  extremity,  and 
received  m  a  groovo  on  the  top  oi  the  head.  On  the  other  hand, 
the  relations  of  the  chimeras  to  tlie  Ganoid,  and,  more  especially, 
to  tho  Dipnoous  typo  become  manifest  in  their  notochordal  skeleton 
«nd  continuity  of  cranial  cartilage.  The  spine  In  front  of  the  first 
dorsal  fin  is  articulated  to  tlic  neural  apophysis,  and  not  merely  im- 
planted in  the  soft  parts  ;  it  is  immovable  as  in  sharks.  A  cartila- 
j^nous  operculum  makes  its  appearance,  and  the  external  gill-opening 
IS  iiingle.  The  dentition  is  that  of  a  Dipnoid,  each  "jaw'  being 
armed  with  a  pair  of  broad  dental  plates,  with  the  addition  of  a  pair 
of  smaller  cutting  teeth  in  tho  upper  "jaw."  Fossils  of  similar 
dental  combination  are  not  rare  in  strata  commencing  with  the 
Lias  and  tho  bottom  of  tho  Oolitic  series ;  but  it  is  impossible  to 
decide  in  every  casa  whether  the  fossil  should  be  referred  to  the 


Holocephalous  or  the  Dipnoous  type.  According  to  KowbcTry, 
Chima;roid  fishes  commence  in  the  Devonian  with  Jii'inchodm., 
the  remains  of  which  were  discovered  by  him  in  Ohio.  Un^oniitcd 
Chimaroids  are  Elasmodus,  Psaliodtis,  Ganodus,  Ischyodiis,  Kaaph- 
odon,  and  Elnsmognathus,  principally  from  llesozoic  and  Tertiary 
formations.  Very  similar  fossils  occur  in  the  corresponding  strata 
of  North  America.  A  single  species  of  Callm-hynchus  has  been  dis- 
covered by  Hector  in  the  Lower  Greensand  of  New  Zealand. 

The  living  chimseras  are  few  in  number,  and  remain  withm  very 
moderate  dimensions,  probably  not  exceeding  a  length  of  6  feet, 
inclusive  of  their  long  filamentous,  diphycercal  tail.  They  ftie 
referred  to  t?ro  genera,  Chimwra  and  Cailorhynchxa. 

Obdee  n. — Oanoidei, 

Skeleton  cartilaginous  or  ossified.  Body  with  medial' and  paii"<l 
fins,  the  hinder  pair  abdominal.  Gills  free,  rarely  partially 
attached  to  the  walls  of  the  gill-cavity.  One  external  giU-openint; 
only  on  each  side  ;  a  gill-cover.  Air-bladder  with  a  pneiunatic  dnci. 
Ova  small,  impregnated  after  exclusion.  Embiyo  sometimes  with 
external  gills. , 

To  this  order  belong  the  majority  of  the  fossil  fish  remains  of 
Paleozoic  and  Mesozoic  age,  whilst  it  is  very  scantily  represented  in 
the  recent  fauna,  and  evidently  verging  towards  total  extinction. 
The  knowledge  of  the  fossil  forms,  based  on  mere  fragments  of  tha 
hard  parts  of  the  body  only,  is  very  incomplete,  and  therefore  their 
classification  is  in  a  most  unsatisfactory  state.  In  the  following 
list  only  the  most  important  groups  will  he  mentioned.' 

Eight  suborders  may  be  distinguished  at  present. 

SuBORDEE  I.  Placodermi. — Extinct.  The  head  and  pectoral  region 
of  the  body  encased  in  great  bony  sculptured  plates,  with  dots  of 
enamel ;  the  remainder  of  the  body  naked,  or  with  ganoid  scales  j 
skeleton  notochordal. 

Comprises  the  oldest  vertebrate  remains,  from  Devonian  and  Car^ 
boniferous  formations. 

Genera:  Pterichthys,  Coccosle.iis,  Dinifhthys,  Ccphalaapis,  Auchen- 
aspis,  Didymaspia,  Pteraspis,  Scaphaspis,  Cyathas'pis,  Astrolepis. 

Suborder  11.  Acatttlwdini.  —  V^xliDct.  Body  oblong,  compressed, 
covered  with  shagreen  ;  skull  not  ossified  ;  caudal  fin  heterocercal. 
Large  spines,  similar  to  those  of  Chondropterygians,  in  front  of 
some  of  the  median  and  paired  fins.  The  spines  are  imbedded  be- 
tween the  muscles,  and  not  provided  with  a  proximal  joint. 
I  Genera :  Acanthodes,  Uhiracanthus,  from  Devonian  and  Car- 
boniferous formations. 

Suborder  III.  Dipnoi. — Nostrils  two  pairs,  more  or  less  with- 
in the.  mouth  ;  limbs  with  an  axial  skeleton.  Lungs  and  gills. 
Skefeton  notochordah     No  branqhiostegals. 

Family  1.  Sirenidm. — Caudal  fin  diphycercal;  no  gular  platen  ; 
scales  cycloid.     A  pair  of  molars,  above  and  below,  and  oi.e  pair  of 
vomerine  teeth. 
!       Genera  :  Lcpiaosiren  and  Ceratodus. 

Lepidosiren  (including  ProtoptcTU3)  has  the  body  eel-shoped,  with 
one  continuous  vertical  fin.  The  limbs  are  reduced  to  filaments. 
Vomerine  teeth  conical,  pointed.  Each  dental  lamina  or  molar  with 
strong  cusps,  supported  by  vertical  ridges.  Conns  arteriosus  with  two 
longitudinal  valves.  Ovaries  closed  sacs.  Two  species  are  known  : 
— L.  paradoxa,  from  the  system  of  the  river  Amazon,  and  L. 
{Protoplerus)  annectens,  which  abounds  in  many  localities  of  the  west 
I  coast  of  Africa,  is  spread  over  the  whole  of  tropical  Africa,  and  in 
many  districts  of  the  central  parts  forms  a  regular  article  of  food, 

Ceratodus  has  the  body  elongate,  compressed,  with  one  continu- 
ous vertical  8n.  The  limbs  are  paddle-shaped,  with  broad,  rayed 
fringe.  Vomerine  teeth  incisor-like  ;  molars  with  flat,  nndnlated 
surface,  and  lateral  prongs.  Conus  arteriosus  with  transverse  series 
of  valves.     Ovaries  transversely  lamellated. 

Two  species,  C.  forstcri  and  C.  miojepis,  are  known  from  fresh 
waters  of  Queensland.  The  specimens  obtained  hitherto  have  co.'na 
from  the  Burnett,  Dawson,  and  Mary  rivers,  some  from  the  fresh 
waters  of  the  upper  parts,  others  from  the  lower  brackish  portions. 
The  fish  is  said  to  grow  to  a  weight  of  20  lb  and  to  a  length  of  6  feet. 
Locally,  the  settlers  call  it  "Flat-head,"  "Burnett-Salmon,"  or 
"  Daws(m-Salmon,"  and  the  aborigines  "  Barramunda,"  a  name 
which  they  appear  to  apply  also  to  other  large-scaled  freshwater 
fishes,  as  the  Osteoglossimi  leiehardli.  In  the  stomach  there  is  gene- 
rally found  an  enormous  quantity  of  the  leaves  of  plants  grow 'ng 
on  the  banks  of  rivers,  evidently  eaten  after  they  had  fallen  into  tha 
water  and  when  in  a  decomposing  condition.  The  flesh  of  the  fish 
is  salmon-coloured,  and  is  much  esteemed  as  food.  The  batru- 
munda  is  said  to  be  in  the  habit  of  going  on  land,  or  at  least  on 
mud-flats;  and  this  assertion  appears  to  be  borne  out  by  the  fact 

1  For  a  fltuJy  of  details  we  have  to  re/er  to  Agaaflf.  f^oissom  Fouitei ;  Ow/ii. 
Palfiontolcyy,  Edln.,  1661.  8vo;  UujJey,  '* Prolimlnary  Essay  upon  tbeSystijmatlo 
Arranpumenti  of  ttie  Fishes  of  the  Devonian  Epoch,"  in  Mem.  OeotoQ.  Survep, 
Decomtwr  10,  1861,  and  "  Dinatratlons  of  the  Structure  of  Crossopteryfi^an 
OanoldH."  ibid.,  December  13,  1866;  Traquair,  TI'C  OanoidM  of  th»  British  Carbuni- 
ferovi  FormatioTJt,  part  1.,  "  Palasooiscidte,"  Pala:ontocr.  Soc,  Lend.,  1877 :  and 
"  On  the  Stractcre  uni  Afnnltles  of  '.&»  Flatysomldde,"  In  Trent.  Ron,  fla:,Bi>Sn. 
i  vol  xzly. 
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llrjt  it  is  ,.rovlJoJ  with  a  lunj.  It  is  inucn  more  jirobuble,  how- 
ever, lliot  it  rises  uow  and  tlica  to  tho  surface  of  the  water  in 
orjei  to  fill  its  lung  w!tli  air,  nnd  Jesceuds  again  until  the  air  is  eo 
inncb  JeoxyL'enlzrJ  as  lo  >onilc'  a  renewal  of  it  necessaiy.  As  the 
burramiinda,  has  iifrfeitly  ilcvglopcJ  gills,  as  well  as  the  lung,  we 
can  hardly  doubt  th.it,  when  it  is  in  water  of  uornial  cunijiosi- 
tion,  and  pure  enough  to  yirlJ  the  ucoesssry  sujiply  of  oxygen, 
these  organs  are  sulhclent  for  tho  iiuriiose  of  breathing,  nnd  that  the 
respiratory  function  rests  with  them  alone.  But  when  the  fish  is 
compelled  to  sojourn  in  thick  inuady  water  charged  .vith  gases 
which  arc  tho  pioducts  of  decomposing  organic  matter  (and  this 
must  very  treijuenily  be  the  case  during  tho  droughts  which  anDU- 
ally  c\li,iu-it  the  creeks  o''  tropical  Australia),  it  commences  to 
breathe  air  with  its  lung  in  the  way  indicated  above.  If  the 
medium  in  which  it  happens  to  be  is  altogether  unfit  for  breathing, 
tho  gills  cease  to  have  any  function  ;  if  it  is  irrespirable  iu  a  less 
degree  the  gills  may  still  continue  to  assist  the  lung.  Tho  barra- 
munda,  in  fact,  can  breathe  by  either  gills  or  lung  alone,  or  by 
both  simnltaneuusly. 

Tho  iliscovery  of  CeraMiia  does  not  date  farther  back  than  the 
year  1870.  It  proved  to  be  of  the  greatest  interest,  not  only  on 
nccount  of  tho  relation  of  this  creature  to  tho  other  living  Dipnoi 
«nd  <l'iuoidti,  but  also  because  it  threw  fresh  light  on  those  singu- 
lar fossil  teeth  which  are  found  in  strata  of  the  Triassic  and  Jurassic 
formations  in  various  parts  of  Europe,  India,  and  America.  These 
teth  vary  greatly  in  general  shape  and  size;  they  are  sometimes 
2  inches  long,  much  longer  than  broad,  depressed,  with  a  flat  or 
Uightly  undulated  always  punctuated  crown,  with  one  margin  con- 
vex, and  with  from  threo  to  seven  prongs  projecting  on  the  opposite 
margin. 

Family  2.  Clenododiptcridce. — Caudal  fin  heterocercal ;  gular 
plates  ;  scales  cycloid.  Two  pairs  of  molars  and  ono  pair  of  vome- 
rine teeth. 

Extinct,   jjiptcrus  (CUnodxia),  JTeliodus,  from  Devonian  strata. 

Family  3.  Phantroplntrida. — Caudal  fin  diphycercal;  vertical 
fin  continuous ;  gular  plates  ;  scales  cycloid.  Jaws  with  a  series 
of  minute  conical  teeth  on  the  margin. 

Extinct.  FhaneropUuron,  fi  'm  Cevonian  and  Carboniferous  for- 
mations. 

Suborder  JV.  Chondroslci.  Skeleton  uotochordal;  skull  cartila- 
ginous, with  dermal  ossificate  is  ;  brancbiostegals  few  in  number 
or  absent.  Teeth  minute  o.  absent.  Integuments  naked  or  with 
bucklers.  Caudal  fin  heterocercal,  with  fulcra.  Nostrils  double, 
in  front  of  tl  e  eyes. 

Family  1.  Acipoiscrida:. — Body  elongate,  sub-cylindrical,  with 
five  rows  of  osseous  bucklers.  Snout  produced,  subspatulate  or 
conical,  with  the  mouth  at  its  lower  surface,  small,  transverse,  pro- 
tractile, toothless.  Four  barbels  in  a  transverse  series  on  the  lower 
aide  of  tho  snout.  .  Vertical  fins  with  a  single  series  of  fulcra  in 
front  Doi-sal  and  anal  fins  approximate  to  the  caudal.  Branchio- 
■tegals  none.  Air-bladder  large,  simple,  communicating  with  tho 
dorsal  wall  of  tho  cesophagus. 

Genera  :  Acipenser  and  Scaphirhtjiichus  (Sturgeons,  Hausen, 
Sterlet). 

Family  2.  PoiyodorUidcc. — Body  naked,  or  with  minute  stellate 
ossifications.  Mouth  lateral,  very  wide,  with  minute  teeth  in  both 
jaws.  Barbels  none.  Caudal  fin  with  fulcra.  Dorsal  and  anal 
fins  approximate  to  the  caudal, 

Geuera:  Poh/odon  aod  Pscphurtus.     Fossil:  Chondrosteus. 

Suborder  V.  PohjpUroidti. — Paired  fins  with  axial  skeleton, 
fringed  ;  dorsal  fins  two  or  more.  Brancbiostegals  absent,  but 
generally  gular  plates.  Vertebral  column  diphycercal  or  heterocer- 
cal.    Body  scaly. 

Family  1.  Polyptcridce. — Scales  ganoid  ;  fins  without  fulcja.  A 
series  of  dorsal  spines,  to  each  of  which  an  articulated  finlet  is 
attached  ;  anal  placed  close  to  the  caudal  fin,  the  vent  being  near 
the  end  of  the  tail.  Abdominal  portion  of  the  vertebral  column 
much  longer  than  the  caudal. 

Genera :  Polyptcrus  aad  Calamoichthys.  Pohjpterua  is  confined 
to  tropical  Africa,  occurring  in  abundance  in  the  rivers  of  the  west 
coast  and  in  the  upper  Nile;  it  is  rare  In  the  mi<ldle  and  lower  Nile, 
There  is  only  one  species  known,  Polyptuxts bichir  ("  Bichir  "  being 
its  vernacular  name  in  Egypt),  which  varies  in  tlie  number  of  the 
dorsal  tinlets,  the  lowest  being  eight,  tho  highest  eighteen.  It 
attains  to  a  length  of  4  feet  Nothing  is  known  of  its  mode  of 
life,  observations  on  whicii  are  very  desirable.  Calamoichthys  {(torn 
Old  Calabar)  is  distinguished  from  PolypUi-'ia  by  its  greatly  elon- 
gated form  and  the  absence  of  ventral  fins. 

Family  2.  Sniirodiplcridiie.  -Scales  ganoid,  smooth  liKc  the  sur- 
face of  the  skull.  Two  dorsal  fins  ;  paired  fins  obtusely  lobate. 
Teeth  conical.     Caudal  fin  heterocercar. 

Extinct  Diplopterus,  Megalichihiia,  and  OHolcpis,  from  Devon- 
ian and  Carboniferous  formations. 

Family  3,  liJacan/Aufflr.— Scalea  cycloid.  Two  dorsal  fins, 
each  supported  by  a  single  two-pronged  tnterspinnus  bone  ;  paired 
fins  obtusely  lobate.  Air-bladder  os^i&ed  i  notochonl  persistent, 
diphycercal. 


Extinct.  Calaainlhus.  from  Carboniferous  strata.  Several  other 
geiicra,  from  the  Coal  forinatiu,is  to  the  Chalk,  have  l>eeu  associated 
with  it, — (Jndina.  Graphittrns,  Uucropoinn,  Uotophagus,  Uopto- 
pygiii,  li/ihodiis. 

Family  4.  Uoloptychidtc. — Scales  cycloid  or  ganoid,  sculptured. 
Two  dorsal  fius ;  pectorals  uarrow,  acutely  lobate  ;  dentition  deu- 
drodont 

Extinct.  Genera  :  Jloloptychivs,  Saurichlhyi,  GiypMepis,  Den- 
drodua,  Glyptolainua,  Gly/jlojioinus,  Tristichoptcrua,  Oyraptychiua, 
Strci>sodus,  from  Devoniau  and  Carboniferous  strata, 

SiBoRDER  VI,  Pyaioilotiloidei. — Cody  compressed,  high  and  short 
or  oval,  covered  with  rhombic  scales  arranged  in  decussating  pleuro- 
lepidal  lines.  Notochord  Persistent.  I'aiied  fins  without  axial 
skeleton.  Teeth  on  tho  palate  and  hinaer  part  of  the  lower  jaw 
molar-like.     Brancbiostegals.  but  no  gular  plates.      Extinct 

Family  1.  Fleurol'pida. — Homocercal.  Body  leas  high.  Fins 
with  fulcra. 

Genera :  PUurohpia  and  Somoeohpia,  from  the  Lias. 

Family  2.  Pycnodontidce. — Homoceical.  The  neural  arches  and 
ribs  are  ossified  ;  the  roots  of  the  ribs  are  but  little  expanded  in  tho 
older  genera,  but  are  enlargct'  in  the  Tertiary  forms,  so  as  to  simulate 
vertebiT.  Paired  fins  not  lobate.  Obtuse  teeth  on  the  palate  and 
tho  sides  of  the  mandible  ;  maxilla  toothless  ;  incisor-like  teeth 
in  the  intermaxillary  and  front  of  the  mandible.  Fulcra  abeeutin 
all  the  fins. 

Genera :  Gyrodus,  Mcsturua,  ificrodon,  Calodua,  Pycnodua, 
Mcsodon,  from  Mesozoic  and  Tertiary  formations. 

Suborder  VII.  Ltpidosleoidti.—Sca\ea  ganoid,  rhombio ;  fina 
generally  with  fulcia  ;  paired  fins  not  lobate.  Pi'aeoperculum 
and  interoperculum  doveloued ;  generally  numerous  branchio- 
ete^al",  but  no  gular  plate. 

Family  1.  LepidosUidcs. — Scales  ganoid,  lozenge-shaped.  Skele- 
ton completely  ossified  ;  vertebrte  convex  in  front  and  concave  be- 
hind Fins  with  fulcra  ;  dorsal  and  anal  composed  of  articulated 
rays  only,  placed  far  backwards,  close  to  the  caudal.  Abdominal 
part  of  the  vertebral  column  much  longer  than  caudal.  Branchio- 
eiegals  not  numerous,  without  enamelled  surface.     Heteroccrcah 

Lepidosteua. — This  genus  existed  as  early  as  Tertiary  times;  their 
remains  have  been  found  in  Europe  as  well  as  in  North  America.  In 
our  period  they  are  limited  to  the  temperate  parts  of  North  America, 
Central  America,  and  Cuba.  Three  species  can  be  distinguished, 
which  attain  to  a  length  of  about  6  feet.  They  feed  on  other  fishes; 
and  their  general  resemblanco  to  a  pike  has  gained  for  them  the 
vernacular  names  of  "Car-Pike"  or  "  Bony  Puce." 

Family  2,  Saurida. — Body  oblong,  with  ganoid  scales;  verte- 
bras not  completely  ossified  ;  termination  of  the  vertebral  column 
homocercal  ;  fina  generally  with  fulcra.  Maxillary  composed  of  a 
Mngle  piece  ;  jaws  with  a  single  series  of  conical  pointed  teeth- 
Branchiostegals  numerous,  enamelled,  the  anterior  forming  broad 
gular  plates. 

Extinct.  Genera  :  Sanionolva,  Eugnathua,  Cephenoploaua,  1I» 
ctosemiua,  Propterua,  Opkxopaia,  Pholidophorua,  Pleuropholia, 
Pachycormua,  PlychoUpia,  Conodva,  Eulepidotua,  Lophioalomua, 
kc. 

Family  3.  ^/yJorfoiiiirftr.  —  body  rhombic  or  ovate,  with  ganoid 
scales  :  vertebrae  not  completely  ossified  ;  termination  of  the  verte- 
bral column  homocereal  ;  fins  with  fulcra.  Maxillary  composed  of 
a  single  piece  ;  jaws  with  several  series  of  teeth,  the  outer  ones 
equal,  styliform.  Donal  fin  very  long,  extending  to  the  caudal. 
Brancbiostegals  numerous. 

Extinct      Tetragoiwlcpia,  from  the  Lias. 

Family  4.  Sphttrodontidir. — Body  oblong,  with  rhombic  ganoid 
scales  :  vertebrae  ossified,  but  not  completely  closed  ;  homocercal ; 
fins  with  fulcra.  Maxillary  composed  of  a  single  piece;  teeth  in 
several  series,  obtuse  ;  those  on  the  palate  globular.  Dorsal  and 
anal  fins  short     Brancbiostegals. 

Extinct     Tho  type  genus  of  this  family  is  Ltpidotua. 

Family  5.  Aspidorhynchidar. — Body  elongate,  with  ganoid 
Boales  ;  jaws  prolonged  into  a  beak  ;  termination  of  tho  vertebral 
column  horeocercah  Fins  with  fulcra  ;  a  series  of  enlarged  scales 
along  the  side  of  the  body.     Dorsal  fin  opposite  to  the  anal. 

Extinct :  Mesozoic.     Genera :  Aapidorhynehua  and  BtlonosUmiua. 

'^amily  6,  Palccmiacidce.—Boiy  fusiform,  with  rhombic  ganoid 

scales.     Notochord  persistent,  with  the  vertebral  arches  ossified. 

Heteroccrcah     All  tbe  fins  with  fulcra  ;  dorsal  short     Branchio- 

I  stcgals  numerous,  the  foremost  pai'  forming  broad  gulars.     Teeth 

I  small,  conical,  or  cylindrical. 

I  Extinct  Genera  :  from  tho  Old  Red  Sandstone — Chiroleyia  and 
Acrohpia  ;  from  Carboniferous  rocks — Cosmoptychiua,  Elonichthya, 
NemaXoptychiua ,  Cyctoptychiua,  Microcoiwaus,  Gonatcdua,  Rhadin- 
iclUhya,  ilyriolcpia,  Urostnenea  ;  from  tho  Permian — Hhabdoltpia, 
Palaoniaciia,  Amblyptcrua,  and  Pygoptniis ;  from  the  Lias — 
CmtroUpia,  Orygiiathua,  Cosniolcpia,  and  Thriaaonolua. 

Family  7.  Plalysomidw. — Body  generally  high,  compressed, 
covered  with  rhombic  ganoid  scales  arranged  in  dorso-ventral  bands, 
Notochord  persistent,  with  tho  vertcbrar  arches  ossified.  Hetero- 
cercal ;  fins  with  fulcra  :  dorsal  fin  long,  occupying  tho  i^stcrior 
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halfof  the  back.  Brancliiostegals  nnmerona.  Teeth  tubercular  or 
obtuse. 

Extinct.     Genera  :  from  Carboniferous  and  Permian  formations 

Eurynolus,    Benedenius,    MemUpis,    Eurysomvs,    WaTdiehthijs, 

Chirodus  {M'Coy),  Plalysomus. 

Suborder  VIII.  Amioidei. — Vertebral  column  more  or  less  com- 

Sletely  ossified,  heterocercal.     Body  covered  with   cycloid  scales. 
Iranchiostegals  present. 

Family  1.  Caturida. — Notochord  persistent,  with  partially 
ossified  vertebrae  ;  homocercal ;  fins  with  fulcra.  Teeth  in  a  single 
scries,  small,  pointed. 

Extinct.     Catiims,  from  the  Oolite  to  ths  Chalk. 

Family  2.  Lqilolepidce. — Scales  cycloid.  Vertebrse  ossified  ; 
homocercal ;  fins  without  fulcra ;  dorsal  short.  Teeth  minute,  in 
bands,  with  canines  in  front. 

Extinct,  but  leading  to  the  living  representative  of  this  suborder. 
Genera:  ThrUsops,  Lcplolepis,  from  the  Lias  and  Oolite.  These  fishes, 
so  far  as  the  preserved  parts  are  concerned,  canuot  be  distinguished 
fromTeleosteous  fishes,  to  which  they  are  referred  by  some  paleon- 
tologists. 

Family  3.  Ainiidix — Skeleton  entirely  ossified  ;  a  single  large 
pular  plate  ;  liomoceical  ;  fins  without  fulcra  ;  a  long  solt  dorsal 
fiu.  Abdominal  and  caudal  parts  of  the  vertebral  column  subequal 
in  extent.     Brancbiostegnls  numerous 

Amia. — The  "Bow-Fin"  or  "Mud-Fish"  (A.  cnha)  is  not  uncom- 
mou  in  many  of  the  fresh  waters  of  the  United  States  ;  it  grows  to 
a  length  of  2  feet.  Little  is  known  about  its  habits  ,  small  fishes, 
crustaceans,  and  aquatic  insects  have  been  found  in  its  stomach 
Wilder  .has  observed  its  respiratory  actions  ;  it  rises  to  the  surface, 
and,  without  emitting  any  air-bubble  whatever,  opens  the  jaws 
widely,  and  ajiparenlly  gulps  in  a  large  quantity  of  air  ;  these  acts 
of  respiration  are  moro  lre<iuently  performed  when  the  water  is  foul 
or  has  not  been  changed  ;  and  there  is  no  doubt  that  a  conversion 
of  oxygeu  into  carbonic  acid  is  effected,  as  in  the  lungs  of  aerial 
vertebrates. 

Fossil  remains  occur  in  Tertiary  deposits  of  North  America,  which 
have  beoD'distiuguished  as  Protamia  and  llypamii 

Subclass  II. — Teleostei. 

Heart  with  a  non-contractile  bulbus  arteriosus ;  intestine 
without  spiral  valve ;  optic  nerves  decussating ;  skeleton 
ossified,  with  completely  formed  vertebra  ;  vertebral  column 
diphycercal  or  homocercal ,  branchiaa  free. 

The  Teleostei  form  the  majority  of  the  fishes  of  the 
present  fauna,  and  are  the  geoloL'ical  successors  of  the 
ralceicMhyes,  undoubted  Teleostei  not  ranging  farther  back 
than  the  Chalk  period.  This  subclass  comprises  an  infinite 
variety  of  forms  ;  and  as,  naturally,  many  Ganoid  fishes 
lived  under  external  conditions  similar  to  those  of  certain 
Teleostei,  and  led  a  similar  mode  of  life,  we  find  not  a  few 
analogous  forms  in  both  series, — some  Ganoids  resembling 
erternally  the  Teleosteous  Siluroids,  others  the  Clupeoids, 
others  the  Chartodonts,  others  the  Scombresoccs,  kc.  But 
there  is  no  direct  genetic  relation  between  these  fishes,  as 
some  naturalists  have  been  inclined  to  believe. 

The  Teleostei  are  divided  into  six  orders  : — 

I  Acanthopierygii. — Part  of  the  rays  of  the  dorsal,  anal, 
and  ventral  fins  non-articulated  spines.  The  lower  pharyn- 
geals separate.  Air-bladder,  if  present,  without  pneumatic 
duct  in  the  adult. 

II  Acanthopterygii  Plie.ryngognathi. — Part  of  the  rays 
of  the  dorsal,  anal,  and  ventral  fins  non-articulated  spines. 
The  lower  pharyngeals  coalesced.  Air-bladder  without 
pneumatic  duct. 

III.  Anacanthini. — Vertical  and  ventral  fins  without 
spinous  rays.  Ventral  fins,  if  present,  jugular  or  thoracic. 
Air-bladder,  if  present,  without  pneumatic  duct.  Lower 
pharyngeals  separate. 

IV.  Pkysostomi. — All  the  fin-rays  articulated ;  only  the 
first  of  the  doreal  and  pectoral  fins  is  sometimes  ossified. 
Ventral  fins,  if  present,  abdominal,  without  spine.  Air- 
bladder,  if  present,  with  a  pneumatic  duct. 

V.  Lophohranchii, — Gills  not  laminated,  but  composed  of 
small  rounded  lobes,  attached  to  the  branchial  arches.  Gill- 
cover  reduced  to  a  largo  simple  plite.  A  dermal  skeleton 
replaces  more  or  less  soft  integuments. 

VI.  Plectognathu — A  soft  dorsal  fin  opposite  to  the  anal ; 


sometimes  elements  of  a  spinous  dorsal.  Ventral  fins  none, 
or  reduced  to  spines.  Gills  pectinate;  air-bladder  without 
pneumatic  duct.  Skin  with  rough  scutes,  or  with  spines, 
or  naked, 

OitDEK  L — Acanthoptcryjii. 

Part  of  the  rays  of  the  dorsal,  anal,  and  ventral  fins  are  non- 
articulated,  more  or  less  sharp-pointed  spines.  The  lower  pharyn- 
geals are  generally  separate.  Air-bladder,  if  present,  without 
pneumatic  duct  in  the  adult. 

Division  1.  Acanthopierygii  Pcrci/ormca. — Body  more  or  les* 
compressed,  elevated  or  oblong,  but  not  elongate  ;  the  vent  ia 
remote  from  the  extremity  of  the  tail,  behind  the  ventral  fins  if 
they  are  present.  No  prominent  anal  papilla.  No  supcrbranchial 
organ.  Dorsal  fin  or  fins  occupying  the  greater  portion  of  the 
back  ;  spinous  dorsal  well  developed,  generally  with  still  spines,  of 
moderate  extent,  rather  longer  th.iii,  or  as  long  iis,  the  soft ;  the  soft 
anal  biinilar  to  the  soft  dorsal,  of  moder.ito  extent  or  rather  short. 
Ventrals  thoracic,  with  one  spine  and  with  four  or  live  rays. 

Family  1.  Pcrctdce. — The  scalesextend  but  rarely  over  the  vertical 
fins,  and  the  lateral  lino  is  generally  present,  continuous  from  the 
he.ad  to  the  caudal  hn.  All  the  teeth  simple  and  conical ;  i.» 
barbels.     No  bony  stay  for  the  proeoperculum. 

A  large  family,  represented  by  numerous  genera  and  species  ii> 
fresh  waters,  and  on  all  th?  coasts  of  the  temperate  and  tropical 
regions.     Carnivorous. 

Fossil  Percoids  abound  in  some  formations,  for  instance,  at 
Monte  Bolca,  where  species  oi Labrax,  Laics.  Smcrdis  and  Cjxiopoma 
(both  extinct),  Dulcs,  Sfrranus,  Apogon,  Thcrapon,  and  Pristipomn 
have  been  recognized.  Parnperca  is  a  genus  recently  discoverctl 
in  the  Marls  of  Aix-eu-Provenee.  A  species  of  Pcrca  is  known 
from  tlio  freshwater  deposits  of  Oeningen. 

The  living  genera  aie — Perca  (Perch),  Sinipcrca,  PercicJilhys, 
Labi  ax  (Bass),  Laics,  Psammopcrca,  PcTcalabrux,  Acniita  (Pof*), 
Liiciopcrca,  Pilcoma,  Bolcosoma,  Aspro,  CcntTopomus,  Eiioplosiu, 
Centropristis,  Anthias,  Callanthias,  iscrraiius  (Sea-Perch),  Anyper- 
odon,  Prionodes,  Plectropoma,  Trachypoiiia,  Pohjprion,  GrammisUt, 
Phypticus,  Aulacoccphaliis,  Mynodon,  Diploprion,  Mesoprion^ 
Glaucosoma,  Dulcs,  Thcrapon,  Hciotes,  Prislipoma,  ConodoK, 
Jlccmnlon,  Jpapalogcnys,  Dingrn-mma , Hypcrcglyphc,  Lobotcs , Histic. 
ptcrus,  Gerres,  it'colopsis,  Hcterognatkodon,  Dcnlex,  Symphomt, 
Synagris,  Mccna,  Smaris,  Cmsio,  Erythrichthys,  Oligorus  (Murray- 
Cod),  Grystcs,  Arripis,  Hmo,  Ambas^is,  Apogon,  Chilodipttrut, 
Lanioperca,  Acropontn,  Scombrops,  Pomatomus,  Priacanthus,  Cen- 
trarclius,  Bnjttus,  Pomolis,  Eielis,  Kijihon,  Aprion,  Apsilus,  Penta- 
ccTos,  Vclifcr,  Dalmoidcs,  Percilia. 

Family  2.  Sqvmmpinnie. — Body  compressed  and  elevated, 
covered  with  scales,  cither  finely  ctenoid  or  smooth.  Lateral 
line  continuous,  not  continued  ovei  the  caudal  fin.-  Mouth  in 
fiont  of  the  snout,  generally  small,  with  lateral  cleft.  Teeth 
vilUform  orscliform,  in  bands,  without  canines  or  incisors.  Dorsal 
fiu  con.sisting  of  a  spinous  and  soft  portion  of  nearly  enual  develop- 
ment ;  anal  with  three  or  four  spines,  similarly  developed  as  the 
soft  dorsal,  both  being  many-rayed.  The  vertical  fins  more  or  leas 
densely  covered  with  small  scales.  The  lower  foys  of  the  pectoral 
fin  blanched,  not  enlarged  ;  ventrals  thoracic,  with  one  spine  and 
five  soft  rays. 

Genera:  Chcctodon,  Chehno,  Heniochus,  Bolacanihus,  Pomacan- 
thus,  Scalophagiis,  Ephippm,  Drcpanc,  Hypsinotus,  Scorpit, 
Atypjchlhys,  Toxolcs.  Some  of  these  genera  occur  also  in  Tertiary 
formations.  The  majority  of  these  fishes  are  inhabitants  of  the 
tropical  seas,  and  aboui  d  chiefly  in  the  neighbourhood  of  coral-reefs 
(Coral-Fishes).  The  beauty  and  singularity  of  distribution  of  the 
colours  in  some  of  the  genera,  as  Chcclodon,  Hcniochxts,  Uolacanlhut, 
is  scarcely  surpassed  in  any  other  group  of  fished.  They  are  of 
small  size,  and  are  carnivorous,  feeding  on  small  invertebrates. 

Family  3  Mxdlidce. — Body  rather  low  and  slightly  compressed, 
covered  with  large  thin  scales,  with  or  without  an  extremely  fine 
sorrature.  Two  long  erectile  barbels  are  suspended  from  the  hyoid, 
and  are  received  between  the  rami  of  the  lower  jaw  and  theopercula. 
Mouth  in  front  of  the  snout,  with  the  cleft  lateral  and  rather  short ; 
teeth  very  feeble.  Eye  lateral,  of  moderate  size.  Two  short  dorsal 
fins  remote  from  each  other,  the  first  with  feeble  spines  ;  anal  similar 
to  the  second  dorsal.  A'entrals  with  one  spine  and  five  rays. 
Pectorals  short. 

Genera  :  Mnlltis  and  Upcncus  (Fed  Mullets). 

Family  4.  Sparidcc  (Sea-Breams). — Body  compressed,  oblong, 
covered  with  scales,  the  serrature  of  which  is  very  minute,  and 
sometimes  altogether  absent.  Mouth  in  front  of  tho  snout,  with 
cleft  laterah  Either  cutting  teeth  in  front  of  the  jaws,  or  molar 
teeth  on  the  side ;  palate  generally  toothless.  One  dorsal  fin,  formed 
by  a  spinous  and  soft  portion  of  nearly  equal  development.  Anal 
fin  witli  three  spines.  The  lower  rays  of  the  pectoral  fin  are  gene- 
rally branched,  but  in  one  genus  simple.  Ventrals  thoracic,  with 
one  spine  and  five  rays. 

Genera:    Canlharus.   Box,  Scatharus,   Oblata,   Crenidcns,    Tri-- 
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pUrodon,  Pachi/melopon,  DipUrodon,  OtjmtiocrotaphiLs,  GircUa, 
Tephrccopa,  Doydiiodon,  HaplodactylM,  Sargus  (Sheep's  Head), 
Ltthrinas,  Spharodon,  fajrus,  Pagellus,  Chri/sophrys,  and  Pime- 
Irpleriu. 

The  extinct  forms  found  hitherto  are  rathcrnumcrous  ;  the  oldest 
eomo  from  tho  Cretaceous  formation  of  Mount  Lebanon  ;  some 
belong  to  living  genera, -as  Sarqtu,  Pagellui ;  of  others  from  Eocene 
and  Miocene  formations  no  living  representative  is  known— ^/xint- 
odu3,  Sargodon,  Capilodiu,  Soricidtns,  Asima. 

The  Hoplogtialhida:  aro  a  very  small  family  distinguished  by 
confluent  teeth,  and  allied  to  the  sea-breams. 

Family  5.  Cinhilida. — Body  oblong,  compressed,  covered  with 
cycloid  scales ;  lateral  line  continuous.  Mouth  in  front  of  the  snout, 
with  lateral  cleft.  Checks  without  a  bony  stay  for  tho  pnroper- 
culum.  Dentition  more  or  less  complete,  composed  of  small  pointed 
teeth,  sometimes  with  tho  n.MitioB  of  canines  One  dorsal  fin 
formed  by  a  spinous  and  soft  portion,  of  nearly  equal  devcloiimeut. 
Anal  with  threo  spines,  generally  less  developed  than  the  soft 
dorsal.  The  lower  rays  of  the  pectoral  fins  simple  and  generally 
enlarged;  vontrals  thoracic,  but  remote  from  tho  root  of  tho 
pectorals,  with  one  apine  and  five  rays. 

Genera  :  CirrhiUs,  Cli\roHcm\u,  ChUodactijlua,  Mendosoina,  Ktma- 
dafli/iti3,  and  Latris, 

Family  6.  Scorpanida:. — Body  oblong,  more  or  less  compressed, 
covered  with  ordinary  scales  or  naked.  Cleft  of  tho  mouth  lateral 
or  subverticaL  Dentition  feeble,  consisting  of  villiform  teeth, 
and  generally  without  canines.  Soma  bones  of  tho  head  armed, 
especially  the  angle  of  the  praoperculum,  ita  armature  receiving 
adilitional  support  by  a  bony  stuv,  sonnecting  it  with  the  infraorbital 
ring.  The  spinous  portion  of  the^dorsal  tin  equally  or  more  de- 
Teloped  than  the  soft  and  tho  anal.  Vcntrals  thoracic,  generally 
with  one  spine  and  five  soft  rays,  sometimes  rudimentary. 

Genera  :  Siixista,  Scorp<ciui,  Ohjptauchcn,  Lio3corpiu3,  Sctarcha^ 
PUrois,  Apist\i3^  AgriopuSy  SyuanceiUf  Aficropus^  Chdrismoda<tylus, 
Tasnianolus,  Cenlropogon,  Penlaroge,  Telrnroge,  Proaopodaayt,  Aplo- 
actis,  Trichopleura,  llemi'.Kiptcrxu,  Minou3,  and  Pclor. 

Family  7.  A'andida. — Body  oblong,  compressed,  covered  with 
scales.  Lateral  lino  infcrnipted.  Dorsal  fin  formed  by  a  spinous 
and  soft  portion,  the  number  of  spines  and  rays  being  nearly  equal  ; 
anal  fin  with  three  spines,  and  with  the  3oft  portion  similar  to  the 
soft  dorsal.  Ventral  fins  thoracic,  with  one  spine,  and  five  or  four 
rays.     Dentition  more  or  less  complete,  but  feeble. 

Genera  :  Plaiops,  Traehinops,  Badii,  Nandus,  and  Calopra. 

Family  8.  Polyceniridit. — Body  compressed,  deep,  scaly.  La- 
teral line  none.  Dorsal  and  anal  fins  long,  both  with  numerous 
spines,  tho  spinous  portion  being  the  more  developed.  Ventrals 
thoracic,  with  one  spiuo  and  fire  soft  rays.  Teeth  feeble.  Pseudo- 
branchin:  hidden. 

Genera  ;  Polyccntrus  and  itonocirrhiii. 

Family  9.  ToUhidida.  —  Body  oblong,  strongly  compressed, 
covered  with  very  small  scales.  Lateral  line  continuous.  A  single 
scries  of  cutting  incisora  in  each  jaw  ;  palate  toothless.  One  dorsal 
fin,  the  spinous  portion  being  the  more  developed  ;  anal  with  seven 
spines.  V  entral  fins  thoracic,  with  an  outer  and  an  inner  spins,  and 
with  three  soft  rays  between. 

Genus  :   TcrUhia. 

Division  II.  AcaiMoplen/gii  Beryciforma. — Body  compressed, 
cblong,  or  elevated  ;  head  with  large  muciferous  cavities,  which  are 
covered  with  a  thin  skin.  Ventral  fins  thoracic,  with  one  spine 
and  more  than  five  soft  rays  (in  ifonocentiU  with  two  only). 

The  family  of  Bcrycida  has  a  very  remarkable  geographical  dis- 
tribution, which  has  been  noticed  at  pp.  679,  681.  Members  of  this 
family  belong  to  tho  oldest  Teleosteous  fishes,  the  majority  of  the 
Acanthopterygians  found  in  the  Chtlk  being  BerycoiJs.  Bcryx, 
Holoctn^-um ,  ond  Myripriatia  >  .ve  been  found  in  several  species, 
with  other  genera  now  extinct: — Pseudoberi/x,  Bcrycopaia,  Homonohia, 
SUuoaloma,  Sphcnocrpluiliis,  Acanita,  J/oplopUryx,  Plalycornva, 
Podocyt,  AcTogaMcr,  Uaarokpia,  and  Rhacolcpia 

Living  gonera  :  Monocentria,  ifoploatcthtta,  TrachiclUhya,  Anoplo- 
faater,  Ben/z,  Melamphncs,  Polymixia,  .Vyriprialia,  tLtidHolocentrum. 

Division  III.  AcanlhopUrygii Kurli/ormea. — One  dorsal  fin  only, 
much  shorter  than  the  anal,  which  is  long  and  roany-rayed.  No 
auperbranchial  organ. 

One  family,  Kurtidx. 

Genera:  Pcmphcria  and  Kurtus. 

Division  IV.  AcanOwptcrygii  Poltjncmi/ormes. — Two  rather 
abort  dorsal  fins,  somewhat  remote  from  each  other  ;  free  filaments 
at  ths  humeral  arch,  below  the  pectoral  fins  ;  maciferous  canals  of 
the  head  well  developed. 

Family.  Pclynemidcc. — Body  oblong,  rather  compressed,  covered 
with  smooth  or  very  feebly  ciliated  scalea  Lateral  lino  continuoua 
Snout  projecting  beyond  the  mouth,  which  is  inferior,  with  lateral 
cleft.  Eye  lattral,  large.  Villiform  teeth  in  the  jaws  and  on  the 
palate.      Ventrals  thomcic,  with  one  spine  and  five  rays. 

Ger«ra  :  PolyneTiiua,  Pentannnva,  and  Galeoidea. 

Division  V.  AcaiUhopUrygii  Sctceniformca — The  soft  dorsal  is 
more,  gentmlly  mnch  more,  developed  than  the  spinous  and  the 

I  O or 


anal.     No  pectoral  filaments  ;  head  with  the  muciforons  canals  weU 
developed. 

Family.  Scicmida.  —  Body  rather  elongate,  compressed,  cover«d 
with  ctenoid  scales.  Lateral  line  continuous,  ami  frequently 
extending  over  tho  caudal  fin.  Mouth  in  ■front  of  the  snout. 
Eye  lateral,  of  moderate  siz:.  Teeth  in  villiform  bauds,  some- 
times with  the  addition  of  canines  ;  no  molars  or  incisor-like 
teeth  in  the  jaws  ;  palate  toothless.  I'rxoperculum  unarmed,  and 
without  bony  stay.  Ventrals  thoracic,  with  one  spine  and  fivo  soft 
rays.  Bones  of  the  head  with  wide  muciferous  channels.  Air- 
bladder  frequently  with  numerous  appendages. 

Genera :  Larimua,  Pogoniaa  (Drum),  Micropogon,  Umbrina, 
Equca,  Nebria,  Lonchunia,  Sciania  (Meagre),  Pachyiirus,  OtoUthlu, 
Aneylodon,  and  Cotlichthya. 

Division  VI.  Acanthopterygii  Xiphii/onnea.  — Tho  upper  jaw  is 
produced  into  a  cuneiform  weapon. 

One  family,  Xiphiidas  (Swori-Fiahes),  with  tho  genera  Xiphiat 
and  Jliatiophorus. 

Division  VII.  AcanllioplerygiiTrichiitH/ornua. — Body  clongats, 
compressed  or  band-like  ;  cleft  of  tho  mouth  wide,  with  several 
strong  teeth  in  the  jaws  or  on  tho  palate.  The  spinous  and  soft 
portion's  of  tho  dorsal  fin  and  tho  anal  ore  of  nearly  equal  extent, 
long,  many-rayed,  sometimes  terminating  in  finlets  ;  caudal  fin 
forked,  if  present. 

The  family  of  Trichiuridce  is  composed  of  the  following  living 
genera:  Ncalolua,  Neaiarchua,  Aphanopxia Euoryinelopon,  LtpidopvM 
(Scabbard-Fish),  Trichiurut  (Hiir-Tail),  Epinnula,  Thyrsitca,  and 
Ocmpylua.  It  was  well  represented  in  the  Chalk  and  later  fofms- 
tions  by  Enchodua,  Antnchclum,  Kemoptcryz,  Xiphoplerua,  JJemi- 
thyrailea,  and  Trichiuriehlhya.  Two  other  genera,  Palacorhynehui 
and  Hemirhynchua,  Belong  to  a  distinct  though  allied  family. 

Division  VIII.  Acanthopterygii  Cotto-acambri/onnea. — Spines 
developed  in  one  of  the  fins  at  least.  Dorsal  fins  either  continuous 
or  close  together  ;  the  spinous  dorsal,  if  present,  always  short : 
sometimes  modified  into  tentacles,  or  into  a  suctorial  disk  ;  soft  dorsal 
always  long,  if  the  spinous  is  absent  ;  anal  similarly  devflcrped  as 
tho  soft  dorsal,  and  both  generally  much  longer  than  tho  spmons, 
sometimes  terminating  in  finlets.  Ventrals,  thoracic  or  jugular.  If 
present,  never  modified  iuto  au  adhesive  apparatus.  No  prt>minent 
anal  papilla. 

Family  1.  Acronuridoe. — Body  compressed,  oblong  or  elevated, 
covered  with  minute  scales.  Tail  generally  armed  with  one  or 
more  bony  plates  or  spines,  which  are  developed  with  age,  but 
absent  in  very  young  individuals.  Eye  lateral,  of  moderate  siza. 
Mouth  small ;  a  single  series'of  more  or  less  compressed,  sometimes 
denticulated,  sometimes  pointed  incisors  in  each  jay;  palato  tooth- 
less. One  dorsal  fin,  the  spinous  portion  being  less  developed  tbao 
tho  soft ;  anal  with  two  or  three  spines  ;  ventral  fins  thoracic. 
Nine  abdominal  ond  thirteen  caudal  vertebrie. 

Genera  :  Acaiithurua  (Surgeon),  Kaacua,  and  Prionurua. 

Extinct  species  of  Acanlhurica  and  2\'aMit3  havo  been  discovsrod 
ill  the  Monte  Bolca  formation. 

Family  2.  Carangida. — Body  mora  or  less  compressed,  oblong 
or  elevated,  covered  with  small  scales  or  naked  ;  eye  lateral! 
Teeth,  if  present,  conical.  No  bony  stay  for  the  prsoperculum. 
The  spinous  dorsal  is  less  developed  than  the  soft  or  the  anal, 
either  continuous  with,  or  separated  from,  the  soft  portion  ;  some- 
times rudimentary.  Ventrals  thor^icic,  sometimes  rudimentanr 
or  entirely  absent.  No  prominent  papilla  near  the  vent.  Gill- 
opening  wide.     Ten  abdominal  and  fourteen  caudal  vci-tebne. 

Genera :  Caranx  (Horse-Mackcrel),  Argyriosua,  Jficropteryx, 
Seriola,  Scriolella,  Seriolichthya  (Yellow-Tails),  Naucrala  (Pilot- 
Fisli),  Chorineiiiua,  Lichia,  Tcmnodon  (Blue-Fish),  Lactariua, 
Paropsia,  Trachynotus,  Pammelaa,  Paettua,  Plaiaz,  Zaiielut, 
Auomalopa,  Caproa  (Boar-Fish),  Antigonia^  Diretmxia,  Equula, 
and  Gazza. — Members  of  this  family  appear  first  in  Cretaceous 
formations,  where  they  are  represented  by  Plntax  and  some  caranx- 
liko  genera  {Vomer  and  Aipichthys).  They  are  moro  nnmeroos  in 
Tertiary  formations,  especially  in  tho  strata  of  Monte  Bolca,  where 
somo  still  existing  genera  occur,  as  ZancUta,  Plntax,  Caranx 
(Carangopsia),  Argyrioaua  (Voinir),  Lichia,  Trachynotus.  Of 
extinct  genera  the  following  belong  to  this  family  ■.—Pteudovomrr 
(Licata),  Amphiatinm,  Archcnia,  Ductor,  Plionemua {J),  and  Stmio- 
phonia. 

Family  3.  Cyttidir. — Body  elevated,  compresstd,  covered  with 
small  scales,  or  with  bucklers,  or  naked  ;  eye  lateral.  Teeth  conical, 
small.  No  bony  stay  for  the  prseoperculum.  Dorsal  fin  composed 
of  two  distinct  portions.  Ventrals  thoracic.  No  prominent  papilh 
near  the  vent  Gill-opening  wide.  More  than  ten  abdominal  aid 
more  than  fourteen  caudal  vertebra. 

Genera  :  Zeua  (John  Dory)  and  Cyttiu. 

Famjly  i.  StromatciJce. — Body  more  or  leas  oblong  and  com- 
pressed, covered  with  very  small  scales  ;  eye  lateraL  Deutitioa 
very  feeble  ;  cesophagus  armed  with  numerous  homy,  barbed  pro- 
cesses. No  bony  stay  for  the  pra:operculum.  Dorsal  fin  single, 
long,  without  distinct  spinous  division.  More  than  ten  abdocunai 
and  more  than  fourteen  caudal  vertebrs. 
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Genera'!  SlfomaUiis  and  Centrolophia. 

Family  5.  Coryjyhitnida.— Boiy  compressed  ;  eyolateraL-  Tcotli 
^mall,  conical,  if  present ;  cesophagus  smooth.  No  bony  stay  for 
the  praopcrculum.  Dorsal  tin  single,  long,  without  distinct 
'spinous  division.  Moro  than  teu  abdominal  and  more  t^ao  four- 
teen caudal  Tcrtcbra. 

Genera :  Coryphccna  (Dolphin),  Brama,  Taraclcs,  ''Lampris 
[Sun-Fish),  Pteradis,  Schedonhilus.  Diana,  Ausonia,  Mem.  Fossil : 
Cfor\iognathu3, 

Family  6.  Nomcidcc. — Body  oblong,  moro  or  less  compressed, 
covered  with  cycloid  scales  of  moderate  size  ;  eye  lateral.  No  hony 
stay  for  the  pra;operculum.  Dorsal  fin  with  a  distinct  spinous 
jiortion  separated  fl-om  the  soft  ;  sometimes  finlets  ;  caudal  forked. 
More  than  teu  abdominal  and  more  than  fourteen  caudal  vertebrae. 

Genera  :  Gaslrochisma,  A'omeiis,  Psencs,  and  Cubiccps. 

Family  7.  Scombridce. — Body  oblong,  scarcely  compressed, 
naked  or  covered  with  small  scales  ;  eye  lateral.  Dentition  well 
developed.  No  bony  stay  for  the  pra;operculum.  Two  dorsal  fins  ; 
generally  finlets.  Ventrals  thoracic,  with  one  spine  and  five  rays. 
More  than  ten  abdominal  and  more  than  fourteen  caudal  vertebne. 

Genera:  ,S<;o«i6er  (Mackerel),  Thynnus {Tunny,  Bonito,  Albacore), 
JPelamys,  Aiuris,  Cybium,  Elacale,  and  Echcncis  (Sucking-Fish). 

Family  8.  Trachinida:. — Body  elongate,  low,  naked  or  covered 
\vith  scales.  Teeth  small,  conical.  No  bony  stay  for  the  prseoper- 
culum.  One  or  two  dorsal  fins,  the  spinous  portion  being  always 
shorter  and  much  less  developed  than  the  soft ;  the  anal  similarly 
developed  as  the  soft  dorsal  ;  no  finlets.  VentraU  with  one  spine 
and  five  rays.  Gill-opening  more  or  less  wide.  Ten  or  more  than 
.teu  abdominal  and  more  than  fourteen  caudal  vertebrffi. 

Genera  :  Uranoseopxis,  Leptoscopus,  Agnus,  Anema,  Kathdosloma, 
^Trachiniis  (Weever),  Champsodon,  Pcrcis,  Sillago,  Povichthys, 
Balhydraco,  Cfucnichthys,  Aphritis,  AcanthaphritU,  EUginus,  Chi- 
marrJiicfUhys,  Cottopcrca,  Percophis,  Trichodon,  Pinguipcs,  Zatilus, 
Opisthognathus,  Pseudockromis,  Cichlops,  Pscudoplcsiops,  Notothenia, 
and  Harpagifei:  _  Fossil :  Callipteryx,  Trachinopsis,  and  Pseiidoch- 
gfiius. 

Malacanilius  is  the  type  of  a  family  allied  to  the  Trachinidce. 

FamilyO.  Patratkidtz. — Head  broad  and  thick  ;  body  elongate, 
compressed  behind  ;  skin  naked  or  with  small  scales.  No  bony 
stay  for  the  prteopcrculum.  Teeth  conical,  small  or  of  moderate 
size.  The  spinous  dorsal  consists  of  two  or  three  spines  only  ;  the 
soft  and  the  anal  long.  Ventrals  jugular,  with  two  soft  rays  ; 
ijwctorals  not  pediculated.  GiU-opeuing  a  more  or  less  vertical  slit 
J>efore  the  pectoral,  rather  narrow. 

Genera  :  Batrachxts,  Thalassophryne,  and  Porichthys.—Psychro- 
lutcs  and  Neophrijnichlhys  are  allied  fornis. 

Family  10.  Pcdiculali. — Head  and  anterior  part  of  the  bpdy  very 
large,  without  scales.  No  bony  stay  for  the  praeoperculum.  Teeth 
villiform  or  rasp-like.  The  spinous  dorsal  is  advanced  forwards, 
composed  of  a  few  more  or  less  isolated  spines,  often  transformed 
into  tentacles, or  entirely  absent.  Ventral  fins  jugular,  withfouror 
five  soft  rays,  sometimes  absent.  The  carpal  bones  are  prolonged, 
forming  a  sort  of  arm,  terminating  in  the  pectoral.  GiU-opening 
reduced  to  a  small  foramen,  situated  in  or  near  the  axil.  Gills  two 
and  a  half,  three,  or  three  and  a  half ;  pseudobranchise  generally 
absent. 

Genera  :  Lophlus  (Fishing-Frog,  Angler),  Ccratias,  Mimanto- 
lophus,  Melanocclua,  Oneifodes,  Antennaiius,  Brachionichthys, 
Saccariiis,  C/munax,  Malllu,  Halieulaa,  Halicuticktkys,  Dibranchtts, 
and  ^ga:oiiichthys. 

Family  11.  CoUidce. — Form  of  the  body  oblong,  sub-cylindrical. 
Cleft  of  the  mouth  lateral.  Dentition  feeble,  generally  in  villiform 
bands.  Some  bones  of  the  head  are  armed  ;  and  a  bony  stay  con- 
nects the  prteopercular  spine  with  the  infraorbital  ring.  Two  dorsal 
fins  (rarely  one),  the  spinous  being  less  developed  than  the  soft  and 
.  the  anal.     Ventrals  thoracic,  with  five  or  less  soft  rays. 

Genera  :  CoUtts  (BuU-hcad,  Miller's  Thumb),  Cenlrida-michlhys, 
lectics,  Plalyccphahts,  UoplicMhys,  Bunocoltus,  BhamphccoUus, 
Triglops,  Podabrus,  Blepsias,  NaiUichthya,  Scorp<enichthys,  Hemi- 
tepidotus,  Artedius,  Plyonoiita,  PolycatUus,  Betnbras,  and  Trigla 
(Gurnards). 

Family  12.  Cataphracti. — Form  of  the  body  elongate,  sub-cylindr.- 
cal.  Dentition  feeble.  Body  completely  cuirassed  with  osseous 
keeled  scales  or  plates.  A  bony  stay  connects  the  angle  of  the 
prseopcrculum'witn  the  infraorbital  ring.     Ventrals  thoracic. 

Genera  :  Agomcs,  Aapidophoroides,  Siphagontis,  Pcristethus, 
Paclyloptcrtia  (Flying  Gurnard). 

F&mi\y  13.  fPegasida;. — Body  entirely  covered  with  bony  plates, 
anchylosed  on  the  trunk  and  movable  on  the  tail.  Barbels  none. 
Theiniargin  -of  the  upper  jaw  is  formed  by  the  intermaxillaries  and 
their  cutaneous  prolongation,  which  extends  downwards  to  the 
extremity  of  the  maxillaries.  Gill-cover  fonned  by  a  largo  plate, 
homologous  to  the  operculum,  praoperculum,  and  subopercmum  ; 
interoperculum  a  long  fine  bone,  hidden  below  the  gill-plate.  One 
radimentary  branchiostegal.  The  gill-plate  is  united  to  the  isthmus 
t<f  a  narrow  membrane  ;  gill-oiwnings  narrow,  in  front  of  the  base 
oi  the  pectoral  fin.    Gills  four,  lamellatcd.      Pseudobranchiai  and 


air-bladder  absent.     One  sho/t  dorsal  and  a  similar  anal  fin,  oppo- 
site to  each  other.     Vantral  fin  present.     Or^rian  sacs  closed. 

One  genus  only  is  known,  Pcgasua. 

Division  IX.  Acanthoptcryii  Qobiiformes. — The  spinous  dorsal, 
or  spinous  portion  of  tho  dorsal,  is  always  present,  short,  e'ithsr 
composed  of  flccible  spines,  or  much  less  developed  than  the 
soft ;  the  soft  dorsal  and  anal  of  equal  extent.  No  bony  stay  for 
the  angle  of  the  praoperculum.  Ventrals  thoracic  or  jugular,  if 
present,  composed  of  one  spina  and  five,  rarely  four,  soft  rays.>  A 
prominent  anal  papilla.  _   _ 

Family  1.  Discoboli  (Lump-Suckers). — Body  thick  or  oblong, 
naked  or  tubercular.  Teeth  small.  Ventral  fins  with  one  spine- 
and  five  rays,  all  being  rudimentary  and  forming  the  osseous  sup- 
port of  a  round  disk,  which  is  surrounded  by  a  cutaneous  fringe. 
(3ill-openings  narrow,  the  gill-membranes  being  attached  to  the 
isthmus. 

Genera  :  Cyclopterus  and  Liparis. 

Family  2.  Gobiida:  (Gobies). — Body  elongate,  naked  or  scaly. 
Teeth  generally  small,  sometimes  with  canines.  The  spinous  dorsat 
fin,  or  portion  of  the  dorsal  fin,  is  the  less  developed,  and  composed 
of  flexible  spines ;  anal  similarly  developed  as  the  soft  dorso). 
Sometimes  tho  ventrals  are  united  into  a  disk.  GiU-opeuing  more 
or  less  narrow,  the  gill-membranes  being  attached  to  the  isthmns. 

Genera  :  Gobius,  Latrunadus,  Euclenogobins,  Lophiogobius,  Df>-- 
liich'.hys,  Apocryples,  Evorthodus,  Gobiosoma.  Gohiodon,  Triomif^ 
phorichthys,  Sicydium,  Pcriopht/ialmus,  BoleopJiihalniiis,  Eleoirtt^ 
Lenlipcs,  Trypaxidieii,  Callionymxis  (Dragonet),  Bcnlhophilus,  Am- 
hlyopus,  Orlhoslomus,  Plalyptcra,  Luciogobiua,  Oxymctopoa,  and, 
perhaps,  Oxudcrces. 

Division  X.  Acanthoptcrygii  Blenniiformcs. — Body  low,  sub- 
cylindrical  or  compressed,  elongate.  Dorsal  fin  very  long ;  tha 
spinous  portion  of  the  dorsal,  if  distinct^^s  vcVy  long,  as  vrcU 
developed  as  the  soft,  or  much  more  ;  sometimes  the  entire  fin  is. 
composed  of  spines  only  ;  anal  more  or  less  long  ;  caudal  fin  snb- 
truncated  or  rounded,  if  present.  _Yentral  fins  thoracic  or  jugular, 
if  present. 

Family  1.  CepoUdce. — Body  very  elongate,  compressed,  covered 
with  very  small  cycloid  scales  ;  eyes  rather  large,  lateral.  Teeth 
of  moderate  si2e.  No  bony  stay  for  the'  angle  of  the  prseoperculum. 
Cue  very  long  dorsal  fin,  which,  like  the  anal,  is  composed  of  soft 
rays.  Ventrals  thoracic,  coinposed  of  one  spiue  and  five  rays. 
GiU-opening  wide.     Caudal  vertebrae  exceedingly  numerous,  v 

Genus;  Cepola  (Band-Fishes).  An  aUied  family  are  the  TrichO^ 
notidce,  with  Tridianolus  and  Bemeroccetca. 

Family  2.  Ecterolepidolidce. — Body  oblong,  compressed,  scaly^ 
eyes  lateral ;  cleft  of  the  mouth  lateral ;  dentition  feeble.^  The 
angle  of  the  pneoperculum  connected  by  a  bony  stay  with  th* 
infraorbital  ring.  Dorsal  long,  with  the  spinous  and  soft  portioBsf 
equaUy  developed  ;  anal  elongate.  Ventrabu  thoracic,  with  one 
spine  and  five  raya 

Genera  :  Chirus,  OpTiiodon,  Agrammna,  Zaniolepis. 

Family  Z.  Blenniidce.  — Body  elongate,  low,  more  or  less  cylindrical^ 
naked  or  covered  with  scales,  which  generally  are  small.  One,  two, 
or  three  dorsal  fins  occupying  nearly  the  whole  length  of  the  back, 
the  spinous  portion,  if  distinct,  being  as  much  developed  as  the 
soft,  or  more  ;  sometimes  the  entire  fin  is  composed  of  spmes  ;  anal 
fin  long.  Ventrals  jugular,  composed  of  a  few  rays,  and  sometimes 
rudimentary  or  entirely  absent.  Fseudobranchisa  generally  pre- 
sent. 

Genera :  Anarrhichas  (Wolf-Fish),  Blcnniua  (Blenny),  Chasmodes. 
PelrosdrUs,  Saiarias,Clinus,Ch'islicepa,  CremnobaUs,  Tripterygium , 
Stichmus,  .  Blenniops,  Ccntronotus,  Xiphidion,  CryptacanOwdcs, 
Patcccus,  Zoarces,  Blennophis,  Nemophis,  Plagiolremus,  A'eodinus, 
CebididUhys,  Myxodes,  Hettroslichiis,  Dictyosoma,  Lepidoblennius, 
Dactyloscopua,  Gundlichtkys,  Urocentrtis,  Sticheeopsis,  Sticharium, 
Notograptus,  Pholididithys,  and  Psctidoblcnnius. — Closely  aUied  is 
Aca}tthoclimi3. 

Family  4.  ilaslacembdida:. — Body  elongate,  cel-Kke," covered 
with  very  small  scales.  Mandible  long,  but  Uttle  movable. 
Dorsal  fin  very  long,  the  anterior  portion  composed  of  numerous 
short  isolated  spines.;  anal  fin  with  spines  anteriorly.  ■.  Ventrals. 
none.  Tho  humeral  arch  ia  not  suspended  from  the  skulL  GiU- 
openings  reduced  to  a  sUt  at  the  lower  part  of  the  side  of  the  head- 
Genera  :  Bhynchobddla  and  Maslaccmbelus. 

Division  XI.  Acanthopterygii  Mugii{formes. — Two  dorsal  fins 
more  or  less  remote  from  each  other  ;  the  anterior  either  short, 
like  the  posterior,  or  composed  of  feeble  spines.  -  Ventral  fins 
with  one  spine  and  five  rays,  abdominal. 

Family  1.  Spkyramidw. — Body  elongate,  sub-cylindrical,  covered 
with  snmll  cycloid  scales  ;  lateral  line  continuous.  Cleft  of  the 
month  wide,  armed  with  strong  teeth.  .  Eye  lateral,  of  moderat6 
size.     Vertebra!  twenty-four. 

Genera  :  5pAi/r<raa (Barracuda).  FossU:  Sphyri^odus. Eypsodant. 
Porthais,  Sauroeephalus, 

FamUy  2.  Atherinidce. — Body  moro  or  less  elongate,  sub-cylin- 
drical, covered  with  scales  of  moderate  size  ;  lateral  line  indistinct. 
Cleft  of  the  mouth  of  moderate  width,  with  the  dentition  feeble. 
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Eyo  lateral,  large  or  of  moderate  size.     Gill-opcninga  mJo.      Verte- 
bra; very  numerous. 

Genera:  Atherina,  AlherinidUhya,  and  Tdragonurus. 

Family  3.  Mugilida  (Grey  Mullets).— Body  more  or  less  otlong 
and  compressed,  covered  with  cycloid  scales  of  moderate  size;  lateral 
line  none.  Clel't  of  the  mouth  narrow  or  of  moderate  width,  with 
or  without  feeble  teeth.  Eye  lateral,  of  moderate  size.  Gill-open- 
iug  wide.  The  anterior  dorsal  fin  composed  of  four  stilT  spines. 
Vertebra  twenty-four. 

Genera :  Mugit,  Ayonoslcma,  and  ilijxus. 

Division  XII  AcarUhopterygii  Gastrostei/anrus . — The  spinous 
dors.il  is  comiiosed  of  isolated  spines,  if  present ;  the  ventrals  are 
either  thoracic  or  have  an  abdominal  position  in  consequence  of  tho 
prolongation  of  the  pubic  bones  which  are  attached  to  the  humeral 
arch.  Mouth  small,  at  the  end  of  the  snout,  nbich  iB  generally 
more  or  less  produced. 

family  l.Gastrosteidte. — Body  elongate,  compressed.  Cleft  of 
the  mouth  oblique  ;  villiform  teeth  in  the  jaws.  Opercular  bones 
not  armed  ;  infraorbitals  covering  the  cheek  ;  parts  of  tho  skeleton 
forming  incomplete  external  mail.  Scales  none,  but  generally 
large  scutes  along  the  side.  Isolated  spines  in  front  of  the  soft 
dorsal  fin.  Ventral  fins  abdominal,  joined  to  the  pubic  bone,  cora- 
posod  of  a  spine  and  a  small  ray.     Branchiostegals  three. 

One  genus  only  :  Oastro3lcu3  (Sticklebacks). 

Family  2.  Fislulitriida. — Fishes  of  greatly  elongated  form  ;  the 
anterior  bones  of  tho  skull  are  much  produced,  and  form  a  long 
tube,  terminating  in  a  narrow  mouth.  Teeth  small  ;  scales  none, 
or  small.  The  spinous  dorsal  fin  is  either  formed  by  feeble  isolated 
spines  or  entirely  absent ;  the  soft  dorsal  and  anal  of  moderate  length ; 
ventral  fins  thoracic  or  abdominal,  composed  of  five  or  six  rays, with- 
out spine;  if  abdominal,  they  are  separate  from  the  pubic  bones, 
which  remain  attached  to  the  humeral  arch.  Branchiostegals 
five. 

Genera  :  FUtularia,  Aulostoma,  Aulixops,  and  Aulorhynchus. 
Tho  first  three  occur  also  in  Eocene  formations.  Other  fossil  genera 
are  Urosphcn  and  Jihampkosus. 

Division  XIII.  Acanthopterygii  Centrisciformes. — Two  dorsal 
fins  ;  the  spinous  short,  tho  soft  and  the  anal  of  moderate  extent. 
Ventral  fins  truly  abdoniiu.^,  imperfectly  developed. 

One  family,  CentriscicUr,  with  two  genera,  Ccntriseua  (Trumpet- 
Fish,  Bellows-Fish)  and  Amphisile. 

Division  XIV.  Acanthopterygii  Oohiesoeiformes. — No  spinous 
dorsal ;  the  soft  and  the  anal  short  or  of  moderate  length,  situated 
on  the  tail ;  ventral  fins  subjugular,  with  an  adhesive  apparatus 
lietween  them.      Body  naked. 

Genera  s  Chorisochiamus,  Colylis,  Sicyascs,  Oohicsox,  Diplocrepis, 
Crcpidogasicr,  Tiachdochismus,  Lepadogaster,  and  Leptopterygi'ia. 

Division  XV.  AcanlhcpUrygii  CItanni/ontus. — Body  elongate, 
covered  with  scales  of  moderate  size  ;  no  spine  in  any  of  the  hns  ; 
dorsal  and  anal  long.  Ko  supcrbranchlal  organ,  only  a  bony  pro- 
minence on  the  anterior  Surface  of  the  hyomandibular. 

Genera  :  Ophioaphaltts  and  Channa. 
■   Division  XVI.  AcantkoptcrygiiLabyrinthibranchii. — Bodycom- 
pressed,    oblong  or  elevated,    with   scales   of   moderate   size.     A 
superbranchial  organ  in  a  cavity  accessory  to  that  of  the  gills. 

Family  1.  Labyrinthiei. — Dorsal  and  anal  spines  present,  but  in 
variable  number  ;  ventrals  thoracic.  Lateral  line  absent,  or  mono 
or  less  distinctly  interrupted.  Gill-opening  rather  narrow,  the 
gill-membranes  of  both  sides  coalescent  below  the  isthmus,  and 
scaly  ;  gills  four  ;  psoudobranchias  rudimentary  or  absent. 

Genera  :  Anabas,  Spirobranchus,  CUnopoma,  Polyacanthits, 
fParidise-Fish),  Osphromentis  (Goramy),  TricAogaster,  Bella,  and 
Mieracanthus.— Allied  to  this  family  is  Luoioasphalxu. 

Division  XVII.  Acanthopterygii  Lophotiformea. — Body  ribbon- 
shaped,  with  tho  vent  near  its  extremity ;  a  short  anal  behind 
the  vent ;  dorsal  fin  as  long  as  the  body. 

Only  one  genus  is  known  of  this  division  or  family,  Zophotcs. 

Division  XVIII.  Acanthopterygii  rienu/omiM  (Kibbon-Fishes). 
— Body  ribbon-shaped;  dorsal  fin  as  long  aa  tho  body;  anal  absent; 
cau'lnl  rudimentary,  or  not  in  the  longitudinal  axis  of  the  fish. 

Genera  :   Trachypterus,  S'.ylophorus,  and  Regalecyt.i. 

Divisio.N  XIX.  AcaiUhopterygii  Kotacanthiformes. — Dorsal  fin 
•hort,  composed  of  short,  isolated  spines,  without  a  soft  portion. 
Anal  fin  very  long,  anteriorly  with  many  spines  ;  ventrals  abdo- 
minal, with  more  than  five  soft  and  several  unarticulated  rays. 

One  genus  only  :  Xotacanthtia. 

Order  II. — Acanthopterygii  PharyngogtuUhi. 

Part  of  the  rays  of  the  dorsal,  anal,  and  ventral  fins  are  non- 
articulated  spines.  The  lower  pharyngeals  coalesced.  Air-bladder 
without  pneumatic  duct. 

Family  1.  Poinauntrida. — Bodyshort,  compressed,  covered  with 
ctenoid  scales.  Dentition  feeble  ;  palate  smooth.  The  lateral  lino 
does  not  extend  to  tho  caudal  fin,  or  is  interrupted.  One  dorsal 
fin,  with  the  spinous  jwrtion  as  well  developed  as  the  soft,  or  more. 
Two,  sometimes  three,  anal  spines  ;  the  soft  anal  similar  to  the 
»ott  dorsal.     Ventral  fins  thoracic,  mth  one  spine  end  five  "oft 


rays.     Gills  tki-eo  and  a   lijlf;    pscudobranehire   an.i  air-liluldo) 
present.      Vertebra;,  twelve  abdominal  and  fourteen  caudal. 

Genera :  Amphiprion,  Prcninat,  Dascytliis,  Lepiilo-.jfiiim,  Pom'- 
accntrus,  Glyphidodon,  Parma,  and  Ucliastes.     Fossil  :  btlo,tlev$.\ 

Family  2.  Labridce. — Body  oblong  or  elongate,  tovcii.d  with 
cycloid  scales.  Tho  lateral  line  extends  to  tho  candnl,  or  is  in- 
tcnuptcd.  Ono  dorsal  fin,  with  the  spinous  portion  ns  well 
developed  as  the  soft,  or  more  so.  The  soft  anal  similar  to  tlu 
soft  dorsal.  Ventral  fins  thoracic,  with  one  spiuo  and  five  solt 
rayc.  Palate  without  teeth.  Branchiostegals  five  or  six  ;  gills 
thne  and  a  half;  pseudobranchin;  and  air-bladder  i.rcscut.i 
Pyloric  appendages  none  ;  stomach  without  csecal  sac. 

Genera  :  Labrua&nd  Crenilabrus  (Wrasses),  Tauloga,  Clenolabrufi 
Accntholabrus,  Ccntrolabrus,  Lachnolccnius,  Malacnpta-us,Cossy]>hMsl 
Clulinus,  EpibuUts,  Aruimpaes,  Platyglossus,  Xoracula,  Jiilis,  Coris^ 
Cluerops,  Xiphochilus,  Semicossyphus,  TrocluKopus,  Dccodon,  Pter- 
agcgus,  Cleplicus,  Labrichtlcys,  Labrbitirs,  Duymaria,  CinhilabniT, 
Voratonotus,  Pseiuhchilinus,  Hemigymnus,  Gomphostis,  Cheitio, 
Cymolules,  ■  Pseudodax,  Scarus,  Scarichlhys,  Callyodon,  Pseuilo- 
scariis,  Odax,  Coridodax,  Olislherops,  and  aiphoiwgiuUhvs.  Fossil : 
Nammopatatus,  Phyllodiis,  Taxirinichthys,  and  Egertonia, 

Family  3.  Embiotocidcc. — Body  compressed,  elevated  or  oblong,' 
covered  with  cycloid  scales  ;  lateral  line  continnons.  One  dorsal 
fin,  with  a  spinous  portion,  and  with  a  caly  sheath  along  tho  base, 
which  is  separated  by  a  groove  from  the  other  scales  ;  anal  with 
tliree  spines  and  numerous  rays  ;  ventral  fin  thoracic,  with  one 
spine  and  five  ray.s.  Small  teeth  in  the  jaws,  none  on  tho 
palate.  Pseudobranchia!  present.  .-  Stomach  sinlional  :  pyloric 
appendages  none.     Viviparous. 

Genera  :  Ditrema  and  Hysterocarpus. 

Family  4.  Chromidet. — Body -elevated,  oblong  or  elongate,  scaly,! 
tho  scales  being  generally  ctenoid.  Lateral  Ijno  interrupted  or 
nearly  so.  One  dorsal  fin,  with  a  spinous  portion  ;  three  or  moro 
anal  spines  ;  the  soft  anal  similar  to  the  soft  dorsal.  Ventral  finn 
thoracic,  with  ono  spine  and  five  rays.  Teeth  in  the  jaws  small, 
palate  smooth.  Pseudobranchise  none. ,.  Stomach  cxcal ;  pyloric 
appendages  none. 

Genera:  Etroplus,  Chromis,  Hemichromis,  Paretroptu3,  Acara, 
Hcros,  Nectroplus,  ilesonauta,  Pctcnia,  Uaru,  Hygrogonui,  Ciehla, 
C'rcnicichla,  Chcctobranchus,ilisops,  Satanopcrca,  Geophagus,  Sym- 
physfdon,  and  Pterophyllmn. 

Order  III. — Anacanlhint. 

Vertical  and  ventral  fins  without  spinous  rays.  Tho  Tcntr;'! 
fins,  if  present,  are  jugular  or  thoracic,  i  Air-bladder,  if  present, 
without  pneumatic  duct. 

Division  I.  Anacanthini  Oadoidei.—Heo.i  and  body  symmetric- 
ally formed.  _ 

Family  1.  Lycodidm. — Vertical  fins  confluent'^  Ventral  fin,  if 
present,  small,  attached  to  the  humeral  arch,  jugular.  , Gill-opening 
narrow,  the  eill-mcmbrane  being  attached  to  the  isthmus. 

Genera:  Lycodes,  GymncUs,  Uroncctc3,^Microdesmus.  Hen- 
nodesmus,  and  ilaynca. 

Family  2.  Gadidcc. — Body  more  or  less  elongate.covcrcd  with 
small  smooth  scales.  One,  hvo,  or  three  dorsal  fins,  occupying 
nearly  tho  whole  of  the  back  ;  rays  of  the  posterior  dorsal  well 
developed  ;  one  or  two  anal  fins.  Caudal  free  from  dorsal  and 
anal,  or,  if  they  aio  united,  tho  dorsal  with  a  separate  anterior 
portion.  Ventrals  jugular,  composed  of  several  rays,,  or,  if  they 
are  reduced  to  a  filament,  the  dorsal  is  divided  into  two.  GiU- 
opening  mdo  ;  the  gill-membranes  generally  not  attached  to  the 
isthmus.  Pseudobranchia)  none,  or  glandular,  rudimentary. 
An  air-bladder  and  pyloric  appendages  generally  present. 

Genera ;  Gadiis  (Cod-Fish,  Haddock,  Whiting,  Pollack,  Coal- Fish),' 
Oadicitlus,  Mora,  Strinna,  Malargyreiis,  iIclanonu3,  ilerluceiiis 
(Hake),  Pscudophyeis,  Lotella,  Phyriculus,  Uraleptus,  Lamtonema, 
Phycis,  Haloporphyru!,  Lota  (Burbot),  Moha  (Ling),  Jlotelln 
(Rockling),  Ranieeps,  Sregmaaros,  Mura:nolepis,  Chiasmodfis,  and 
Brosmiiis.  Fossil  remains  are  rare  :  Kemoptcryx  and  Pdlaogadxia 
from  tho  schists  of  Glarus,  a  formation  believed  to  have  been  tho 
bottom  of  a  very  deep  sea.  In  the  clay  of  Sheppey  species  occur 
allied  to  Gadiia,  Aferluccitts,  and  Phycis. 

Family  3.  Ophidiidae. — Body  more  or  le^ elongate,  naked  or  scaly. 
Vertical  fins  generally  united  ;  no  separate  anterior  dorsal  or  anal; 
dorsal  occupying  the  greater  portion  of  the  back.  Ventral  fins 
rudimentary  or  absent,  jugular.  Gill-openings  wide,  the  gill-mem- 
branes not  attached  to  tho  isthmus. 

1.  Brotvlina:  Ventral  fins  present,  attached  to  the  humeral  arch? 
Genera  :  Brotula,  iud/uga,  Bnthynula,  Acanthontu,  Typhlonut,- 
Aphyanus,  Ehinonus,  Sirembo,  Pleridium.  Brotdlovhia,  Halidetmiu, 
Dinematichthys,  and  Bythites. 

2.  Ophidiina:  Ventral  fins  replaced  by  a  pair  of  bifid  filament* 
(barbels)  inserted  below  the  glossohyah  Genera  :  Ophidium  aua 
Genypterus, 

3.  Fierasferina  :  iNO  ventral  fins  whatever;  vent  at  the  throatj 
Genera:  Pierasfer  and  Eneheliophit. 

4.  Ammodytina:  No  vcntml  finswhatevtr  ;  vent  remote  from  tLs 
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head  ;  gill-openinga  very  wi  Je,  the  gill-membrancs  not  being  united. 
Genera:  AmmodtjUa  (Sand-Eels)  and  Blcckeria. 

5.  Congro'jadinn  :  No  ventral  fins  wliatcver  ;  vent  remote  from 
the  head  ;  cilJ-opeuings  of  moderate  width,  the  gill-membranes 
being  nuitcd  below  the  throat,  not  attached  to  the  isthmus. 
Genera  :  Vonjrogadut  and  JIaliopftis. 

Family  4.  Macruridtc. — Body  terminating  in  a  long,  compressed, 
tapering  tail,  covered  with  spiny,  keeled,  or  striated  scales.  One 
short  anterior  dorsal ;  the  second  very  long,  continued  to  the  end 
of  the  tail,  and  composed  of  very  feeble  rays  ;  anal  of  an  extent 
similar  to  that  of  the  second  dorsal;  no  caudal.  Ventral  fins  tho- 
racic or  jugular,  composed  of  several  rays.     Deep-sea  Gadoids. 

Genera:  Macrurus,  Cctryph<e>ujUlc3.  ilacruronua,  Malacmephalus, 
and  Bathygadiis. 

Division  II.  Anacanthini  Flcnroncctoidci. — Head  and  part  of  the 
body  unsymmetrically  formed.  This  division  consists  of  one  family 
only:  Pleuroneclidx  (Flat-Fislies). 

Genera  :  Fsetlodcs,  Bippoglossus  (Ilolibut),  Sippoglossoides^  Te- 
phritis.  Rhombus  (Turbot,  Brill,  Whifl"),  Phtynorhombus  (Top- 
Knot),  Amoglossus,  Pseudmhombus,  Rhcrmboidiclithys,  Cilliarus, 
Anticitharus^  Brachyplein'at  Sanuzris,  Psettichthys,  Citharichihys, 
HcmirhombicSj  Paralichlhy.t,  Liopsetta,  Lophoncctes,  LepidopscUa, 
Thysanopsetla,  Plcuronectei  (Plaice,  Dab,  Flounder),  Rhambosotea, 
Parophrys,  Psammodisctis,  Ammotrctis,  PeUorlmmphus,  Nejiiatops, 
Laops,  PcccilopscUa,  Solea  (Sole),  Synaptura,  uSsopia,  Gymnachirus, 
Cynogloss^^s,  Solcoialpa,  Apionichlhys,  Amiitoplenrops,  Avlmristia, 
and  Plagusia 

Ohder  IV. — Physoslomi. 

All  the  fin-rays  articulated,  only  the  first  of  the  doi-sal  and  pec- 
toral fins  is  sometimes  ossified.  Ventral  fins,  if  present,  abdominal, 
without  spine.  Air-bladder,  if  present,  with  a  pneumatic  duct 
(except  in  Scmnhresocida:). 

Family  1.  Silufidcc. — Skin  naked  or  with  osseous  scutes,  but 
vithoat  scales.  Barbels  always  present;  maxillary  bone  rudimen- 
tary, almost  always  forming  a  support  to  a  maxillary  barbel.  Mar- 
gin of  the  upper  jaw  formed  by  the  intermaxillarics  only.  Sub- 
opercolum  absent.  -Air-bladder  generally  present,  communicating 
vrith  the  organ  of  hearing  by  means  of  the  auditory  ossicles.  .  Adi- 
poFc  fin  present  or  absent. 

A  brge  family  of  freshwater  fishes,  represented  by  numerous 
geneia,  which  cxliibit  a  great  v.iricty  of  form  and  structure  of  the 
fina.  Their  first  appearance  is  indicated  by  some  fossil  remains  in 
Tertiary  deposits  of  the  highlands  of  Padang  in  Sumatra,  where 
PSciideutropius  and  Ragarius,  types  well  represented  in  the  living 
Indian  fauna,  have  been  found.  In  North  America  also  spines 
rdcrable  to  "  Cat-Fishes  "  have  been  found  in  Tertiary  formations. 

Prom  the  great  number  of  ditferent  generic  types  this  family  has 
been  arranged  under  eight  subdivisions  : — 

1.  Silurida  Homalopta-ce.  ■' 

A.  Claiiina  :  Clarias,  Heterobranchus. 

B.  'Plolosiiia :  Plotosus,  Cnidoglanis,  Copidoglanis,   Chaca. 

2.  Silulid<t  HdcroptcTce. 

A.  Silurina  :  Saccobranchus,  Silurus,  Schilbe,  Eutropius, 
Silurichthys,  AVallago,  Belodontichthys,  Eutropiichthys, 
Cryptopterus,  Callichrous,  Hemisilurus,  Siluranodon, 
AiJia,  Schilbichthys,  Lais,  Pseudeutropius,  Pangasius, 
Helicophagus,  Silondia. 

S    Siliiriilrc  Anmnalopterce. 

A-  NypopJUkahniiui  :  Hypophthalmus,  Helogenes,  ^ 
4.  Siluiida  Proleroplcrct. 

4  Bngrina :  Bagrus,  Chrysichthys,  Clarotes,  Macrones, 
Pceudobaerus,  Liocassis,  Bagi'oides,  Bagrichthys,  Kita, 
AcrochorJonichthjs,  Akysis. 

B.  Amiurina  ;  Amiurus,  Hopladelus,   Noturus. 

C.  Pi'TLclodiiM :  Platystoma,  Sorubim,  Hemisorubim, 
Platystomatichthys,  Phractocephalus,  Piramutana,  Platy- 
nem.-itichthys,  Piratinga,  Bagropsis,  Sciades,  Pimelodus, 
Pirinampus,  Conorhynchus,  Notoglanis,  Callophysus, 
Lophiosilurus,  Auchenoglanis. 

D.  Ai-iina:  Arius,  Galeichthys,  Genidens,  Paradiplomystax, 
Diplomystax,  jEiurichthys,  Hemipimelodus,  Ketengus, 
Osteogeniosus,  Batrachoceplialus,  Atapochilus. 

E.  i^iyonitta.  Bagarius,  Euglyptosliernum.Glyptosternum. 
6.   ■liluridx  Stciwbranchice. 

A.  Domdiiia  :  Ageniosus,  Tetranematichthys,  Euanemus, 
Auchcnipteras,  Glanidiura,  Centromochlus,  Trachelyo- 
pterus,  Cetopsis.  Astrophysus,  Doras,  Synodontia. 

B.  Rhinoglanina  :  Rhinoglauis,  Callomystax. 
C  Malapterurina:  MaJapterurug. 

A  Silurid(8  ProteropodiS. 

A.  Hypostoinatitia  :  Stygogenes,  AM;es,  Brontes,  Astrople- 

bus,  Callichthys,  Chsetostomus,  Plecostomus,   Hypopto- 

poma,  lioriearia,  Acestra,    Sisor,  Erethistes,  Exostoma,' 

yPseudechenei.*!.  " 

'B.    AiprcdinitM',  ^spreJo, «  BunoccphtdusT*  Bunocephal- 

Jththys,  Harttio. 


7.  Siluridit  OpisUioptcrce. 

A.  Nemaiogcnyina:  Heptapterus,  Nematogenys. 

B.  TricAomyckrina:    Trichomycterus,  Ereinoj>hilus,',Pari-, 
odon. 

8.  SiluridcK  Branclncolcc  :  Stegophilus,  Vandellia. 

Family  2.  Scopelida:.  —  Body  naked  or  ssaly.  Margin  of  the 
upper  jaw  formed  by  the  intermaxillary  only  ;  opercular  apparatus 
sometimes  incompletely  developed.  Barbels  none.  Gill-opening 
very  wide ;  pseudobranchite  well  developed.  Air-bladder  none. 
Adipose  fin  i)rcsent.  The  eggs  are  enclosed  in  the  sacs  of  the  ovary, 
and  excluded  by  oviducts.  Pyloric  appendages  few  in  number  or 
absent.     Intestinal  tract  very  short. 

Genera  :  Saunts^  Bathysaurus,  BathypUrois,  J/arpodon,  Scopclus, 
Ipnops,  Paralcpis,  Stidia,  Plagyodus,  Aulapus,  Clilorophthahrms, 
Scopelosaurus,  Odontoslomus,  and  Kannobrachium.  Fossil  :  Osmt- 
roidcSj  HemUnurida^  Parascopclus,  and  Ajiapterus. 

Family  3.  Cyprinidce. — Body  generally  covered  with  scales; 
head  naked.  Margin  of  the  upper  jaw  formed  by  the  intermaxil- 
larics. Belly  rounded,  or,  if  trenchant,  without  ossifications.  No 
adipose  fin.  Stomach  without  blind  sac.  Pyloiie  appendages 
none.  Mouth  toothless  ;  lower  pharyngeal  bones  well  develojied, 
falciform,  subparallel  to  the  branchial  arches,  provided  with  teeth, 
which  are  arranged  in  one,  two,  or  three  series.  Air-bladder  lajge, 
divided  into  an  anterior  and  jiosterior  portion  by  a  constriction,  or 
intoa  rightoraleft  portion,  enclosed  in  an  osseous  capsule.  Ovarian 
sacs  closed. 

The  family  of  "  Carps"  is  the  one  most  numerously  represented  in 
the  fresh  waters  of  the  Old  World  and  of  North  America.  Numerous 
fossil  remains  arc  also  found  in  Tertiary  freshwater  formations; 
the  majority  can  be  referred  to  existing  genera  :  Barbiis,  Thynn- 
icIUhys,  Gobio,  Lcuciscica^  Tinea,  Amblypharyngodon,  Rhodeiis, 
Cobiiis,  AcanlJiopsia  ;  only  a  few  ehouing  characters  dilferent  from 
those  of  living  genera  :  Cyclunts,  Hcxapsejihtts,  Mylocyprinus. 

There  is  much  less  diversity  of  forms  and  habits  in  this  family 
than  in  the  SUuroids  ;  but  the  genera  are  sufficiently  numerois 
to  demand  a  further  subdivision  of  the  family  into  groups. 

1.  CcUostomina  :  Catostomus,  Moxostoma,  Sclerognathus,  Car- 
piodes.  .  _ 

2.  Cypi-inina :  Cyprinus  (Carp),  Carassius,  Calla, '  Cirrhina, 
Dangila,  Osteochilus,  Labeo,  Baiynotus,  Tylognathus,  Abrostomus, 
Discognathus,  .Crossochilus,  Gymnostoinus,  *  EpalzeorlAnchus, 
Capoeta,  liarbiis  (Barbel),  Thynniclithys,  Barbichthys,  Anibly- 
rhynchichthys,  Albulichthys,  Oreinus,  Schizothorax,  I'tychobarbns, 
Gymnocypris,  Scliizopygopsis,  Diptychus,  Aulojiyge,  Gobio  (Gud- 
geon), Ceratichthys,t^Bungia,  'Pimenhales,  Hyboihjnchus,  Cam- 
postoma,  Hybognathus,  Ericymba,  i'seudorasbora,  Cochlognathus, 
£.xogloasum,  Rhinichthys.  , 

3.  Rhoteichthyina  :  Ithoteichthys,, 

4.  Leplobarbina  :  Leptobarbus. 

6.  Raaborina  :  R,asbora,  Luciosoma,  NuriaTALliyocyprls,  Ambly- 
pharyngodon.  <   '~         , 

6.  &inO'2oi!)«i  :  Cj-prinio^7SemiplotU3. 

7.  Xciiocypridhui  :  Xenocypris,  jparacanthobranTa,';  MyBtac.o- 
leucus.  7 

8.  Lcuciscina:  Leuciscus (White-Fish,  Roach,  Chub,  Dace,  Rudd, 
M'nnow),  Myloleucus,  Ctenopharyngodon,  Mylopharodon,  Para- 
phoxinus,  Meda,  Graodus,  Tinea  (Tench),  Lcucosomus,  thondro- 
stoma,  Orthodon,  Acrochilus.    _ 

9.  Rhodeina  :  Acliilognatbus,  Kliodeus,  Pseiidopenlampns. 

10.  Daiiionina:  Danio,  Pteropsarion,  Aspidoparia,  Barilius,  Boln, 
Schacra,  Opsariichthys,  Squaliobarbus,  Ochetobius. 

11.  Ifypop/Uhalmicklkyina:  Hypophthalmichthys. 

12.  Abramidtna  :  Abramis  (Bream),  Aspius,  Albumus  (Blcak)^ 
Leucaspius,  Rasborichthys,  Elopichthys,  Pelotrophus,  Acantho- 
brama,  Ostcobrama,  Chanodichthys,  Smiliogaster,  Culter,  Pelecus, 
Eustira,  Chela,  Pseudolabuca,  Cachius. 

13.  Nomalopterina  :  Homaloptera,  Psilorhynchus. 

14.  Cobitidina  (Loaches) :  Misgurnus,  Nemachilus,  Cobitis,' 
Lepidocephalichthys,  Acantho[jsi3,  Botia,  Oreonectes,  Lepido- 
cephalus,  Acanthophthalmus,  Apua,  Pararaisgurnus. 

Family  4.  Kneriidcc — Body  scaly,  head  naked.  Margin  of  the 
upper  jaw  formed  by  the  intennaxillaries.  Dorsal  and  anal  fins 
short,  the  foiTner  belonging  to  the  abdominal  i)ortion  of  the  vertebral 
column.  Teeth  none,  either  in  th?  mouth  or  ])harynx.  Barbels 
none.  Stomach  siphonal;  no  pyloric  appendages.  Pseudobranchifis 
none.  Branchiostegals  three ;  air-bladder  long,  not  divided.' 
Ovaries  closed. 

One  genus  :  Kneria. 

Family  5.  Characinidx. — Body  covered  with  scales,  head  naked/ 
barbels  none.  Margin  of  the  nppcr  jaw  formed  by  the  intermaxil- 
laries  in  the  middle  and  by  the  maxillaries  laterally.  Generally  a 
small  adipose  fin  behind  tne  dorsal.  Pyloric  appendages  more  or 
less  numerous;  air-bladder  transvereely  divided  into  two  portions, 
and  communicating  with  the  organ  of  hearing  by  means  of  the 
auditory  ossicles.     Pseudobranchiae  none.v 

1.  Er'ylhrinina:  Macrodon,  £rytbrinu3,Zi£Bia3ia.a;NanD09tomiu, 
Pyrrhuiina,  i.nd  Corynoporaa. 
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2.  CarimcUina  :  Carimatua,  Prochilodns,  Caenotropus,  Hemiodna, 
SaccodoD,  Psrodon. 

8.  CUharinina  :  Citliarinus. 

4.  Anastomatina  :    Leporinus,  Anostomas,  Rhytiodus. 

5.  Nannochjiracina  :  NanDOcharax. 

6.  Teiragoiwpterina  :  Altfstes,  Tetragonopterus,  Chirodon,  Memlo- 
brycon,  Gastropelecus,  Piabucina,  Scissor,  Pseudochalceus,  Apnyo- 
charex,  Chalceus,  Brycon,  Chalcinopsis,  Bryconops,  Creagnitus, 
Chalcinus,  Piabuca,  Paragoniates,  Agoniites,  Nannaethiops,  and 
Bryconmthiops. 

7.  Hydrocyonina :  Hydrocyon,  C'ynodon,  Anacyrtus,  Hystri- 
coJon,  Salminus,  Oligosarcus,  X  iphorliamphus,  Xiphostoma,  and 
Sarcodacea. 

8.  Dialichodmxtina  :  Distichodus. 

9.  IMhybori^ta  :  Ichtliyboms  and  Phago. 

10.  Crenuchina  :  Crciiuchus  and  Xenocliarax. 

11.  Serrasalmonina  :  Myleainus,  Serrasalmo,  Ifylcteii,  and  Cato- 
prion. 

Family  6.  CypnnddotUiia. — Head  and  body  covered  with  scales; 
iiarbeU  none.  Margin  of  the  upper  jaw  formed  by  the  intennaxil- 
lanes  only.  Teeth  in  both  jaws  ;  upper  and  lower  pharyngeals 
with  cardiform  teeth.  Adipose  fin  none  ;  dorsal  fin  situated  on 
the  hinder  half  of  the  body.  Stomach  without  blind  sac  ;  pyloric 
appendages  none.  PseudobmnchiiB  none ;  air-bladder  simple,  with- 
out ossicula  aaditua. 

1.  C.  Camivorce:  Cyprinodon,  Characodon,  Fitzroyia,  Haplouhilas, 
Fundalu!),  Limnurgus,  Lucanio,  Rirulos,  Cynolebias,  Orestias, 
Jenynsia,  Gambusia,  Psendoxiphophorus,  Belonesox,  Anableps. 

2.  C.  Limnophagct:  Poscilia,  MoUiencaia,  Platypcecihis,  Girardinus. 
Fossil  remains  are  referable  to  Cyprinodon  and  Pcecilia. 

Family  7.  Beteropygii. — Head  naked  ;  body  covered  with  very 
small  scales  ;  barbels  none.  jNlargin  of  the  upper  jaw  formed  by 
the  intermaxillaries.  Villiform  teeth  in  the  jaws  and  on  the  palate. 
Adipose  fiu  none.  Dorsal  fin  belonging  to  the  caudal  portion  of 
the  vertebral  column,  opposite  to  the  anal.  Ventral 'fins  rudimen- 
tary or  absent.  'Vent  situated  before  tlie  pectorals.  Stomach 
cxcal ;  pyloric  appendages  present.  Pseudobranchia  none  ;  air- 
bladder  deeply  notched  antenorly. 

Genera  :  Ar^tblyopsis  (Blind-Fish  of  the  Mammoth  Cave)  and 
Chologasler. 

Family  8.  Vmhridix.  — Head  and  body  covered  with  scales ;  barbels 
none.  Margin  of  the  upper  jaw  formed  by  the  intermaxillaries 
mesially  ana  by  the  maxillaries  laterally.  Adipose  fin  none  ;  the 
dorsal  fin  belongs  partly  to  the  abdominal  portion  of  the  vertebral 
column.  Stomach  siphonal  ;  pyloric  appendages  none  ;  pseudo- 
branchiee  glandular,  hidden  ;  air-bladder  simple. 

One  genus  :  Umbra. 

Family  9.  Scombrcsocidcc. — Body  covered  with  scales  ;  a  series  of 
keeled  scales  along  each  side  of  the  belly.  Margin  of  the  upper  jaw 
formed  by  the  intermaxillaries  mosially  and  by  the  mazillaries 
laterally.  Lower  pharyngeals  united  into  a  single  bone.  Dorsal 
fin  opposite  the  acal,  belonging  to  the  caudal  portion  of  the  verte- 
bral column.  Adipose  fin  none.  Air-bladder  generally  present, 
simple,  sometimes  cellular,  without  pneumatic  duct  Pseado- 
branchix  hidden,  glandular.  Stomach  not  distinct  from  the  in- 
testine, which  is  quite  straight,  without  appendages. 

Genera:  Bclone  (Gar-Pike),  Scambreaox,  Hemirhampkut,  Ar- 
rhamphru,  Exocalua  (Flying-Fish).     Fossil ;  Holoai^is. 

Fairiily  10.  Esccidce. — Body  covered  with  scales  ;  barbels  none. 
Margin  of  the  upper  jaw  formed  by  the  intermaxillaries  mesially 
and  Dy  the  maxillaries  laterally.  Adipose  fin  none  ;  the  dorsal  fin 
belongs  to  the  caudal  portion  of  thi>  vertebral  column.  Stomach 
without  blind  sac ;  pyloric  appendages  none.  Pseudobranchie 
glandular,  hidden  ;  air-bladder  simple  ;  gill-opening  very  wide. 

One  genus  only  :  Esox  (Pike). 

Family  11.  Galaxiidcs. — Body  naked ;  barbels  none.  Margin  of 
the  upper  jaw  chiefly  formed  by  the  intermaxillaries,  which  are 
short,  and  continued  by  a  thick  lip,  behind  which  arc  the  maxil- 
laries. Belly  rounded  ;  adipose  fin  none  ;  dorsal  opposite  to  anal. 
Pyloric  appendages  in  small  number.  Air-bladder  large,  simple  ; 
pseudobranchia  none.  The  ova  fall  into  the  cavity  of  the  abdomen 
Wore  exclusion. 

Genera  :  Oalaxiaa  and  Neoehanna. 

Family  12.  iformyridai.— Body  and  tail  scaly  ;  head  scaleleae  ; 
harbela  none.  The  margin  of  the  upper  jaw  is  formed  in  the 
middle  by  the  iutermaxiUaries,  which  coalesce  into  a  single  bone, 
and  laterally  by  the  maxillaries.  Subopi-rcidum  and  interopercu- 
1am  present,  the  latter  very  small.  On  each  aide  of  the  single 
parietal  bone  a  cavity  leading  into  tlu  interior  of  the  skull,  and 
covered  with  a  thin  bony  lamella.  All  tlie  fins  are  well  developed 
{iformyntt)  ;  or  caudal,  anal,  and  ventral  fins  are  absent  {Oym- 
narchus)^  No  adipose  fin.  Psendobranchise  none  ;  gill-openings 
reduced  to  a  short  slit.  Air-bladder  simple.  Two  cseca  pylorica 
behind  the  stomach. 

Genera  :  Mormyrna  and  Gymnorchus. 

Family  13.  SUmoplychida. — Body  naked,  or  with  Tery  thin 
deddouos  ecJes  ;  barbels  none.     Margin  of  the  apper  jaw  formed 


by  the  maxillary  and  intermaxillary,  both  of  which  are  toothed  ; 
opercular  apparatus  not  completely  developed.  Gill. opening  very 
wide  ;  pseudobranchise  present  or  absent ;  air-bladder  simp!'-,  if 
present.  Adipose  fin  present,  but  generally  rudimentary.  Series 
of  phosphorescent  bodies  along  the  lower  parts.  The  eggs  are 
enclosed  in  the  sacs  of  the  ovaruira,  and  excluded  by  oviducts. 

Genera:  Stmioplyx,  Argyropelecus,  Poiyipnus,  Cocna,  ilauro- 
lieiu,  Chauliodus,  Oonosloma,  rholiclilhys,  and  J)iplo)>hof. 

Family  1 4.  Stnmiatida.  — Skin  naked,  or  with  exceedingly  delicate 
scales  ;  a  hyoid  barbel.  Margin  of  the  upper  jaw  form&d  by  the 
intermaxillary  and  maxillary,  which  are  twth  toothed  ;  opercular 
apparatus  but  little  devclopeiL  Gill-opening  very  wide  ;  pscndo- 
branchiae  none.  The  eggs  are  enclosed  in  the  sacs  of  the  ovarium, 
and  excluded  by  oviducts. 

Genera :  AstronesUus,  Stoinias,  Echiosioina,  italacosteut,  and 
llalhyophis. 

Family  15.  Salmonida. — Body  generally  covered  with  scales; 
head  uaked  ;  barbels  none.  Margin  of  the  upper  jaw  formed  by 
the  intermaxillaries  n;esi;illy  and  by  the  nnxillaries  laterally. 
Belly  rounded.  A  small  adipose  fin  behind  the  dorsal.  Pyloria 
appendages  generally  numerous,  rarely  absent.  Air-bladder  'arge, 
simple  ;  pseudobranchi^  present.  The  ova  fall  into  tho  cavity  of 
the  abdomen  before  exclusion. 

Genera :  Salmo  (Salmon,  Trout,  Charr),  Oncorhynchiis,  Braeliy- 
mystax,  LuciotrxiUa,  Pltcoglosms,  Omienia  (Smelt),  JUtropinna, 
ffypotnesus,  ThaleichC/iya,  ifallolm  (Capelin),  Coregonvs  (Gwyniad, 
Pollan),  Thymallui  (Grayling),  Salanx,  Argentina,  Microstoma, 
Bathylaqus.     Fossil  :  Ormeroida,  Acrognathus,  and  A  tilolepis. 

Family  16.  Percopsidte. — Body  covertd  with  ctenoid  scales;  head 
naked.  Margin  of  the  upper  jaw  fonned  by  the  intci  maxillaries 
only;  oi)crcular  apparatus  complete.  Barbels  none.  Gill-cipeuings 
wide.     Adipose  fin  present. 

One  genus  only  :  percopsis. 

Family  17.  Haplochilonida. — Body  naked  or  scaly  (cycloid). 
Margin  of  the  upper  jaw  formed  by 'the  intermaxillary  ;  operculai 
apparatus  complete.  Barbels  none.  Gill-opening  wide  ;  pseudo- 
branchise. Air-blsdder  simple.  Adipose  fin  present  Ovaries 
laminated;  the  eggs  fall  into  the  cavity  of  the  abdomen,  thcra 
being  no  oviduct     Pyloric  appendages  none. 

Genera  ;  Haplochiton  and  Protolroctts. 

Family  18.  Oonorhynehida. — Head  and  body  entirely  covered 
with  spiny  scales  ;  mouth  with  barbels.  Margin  of  the  upper  jaw 
formed  by  the  intermaxillary,  which,  although  short,  is  continued 
downwards  as  a  thick  lip,  situated  in  front  of  tho  maxillary.  Adi- 
pose fin  none  ;  the  dorsal  fiu  is  opposite  to  the  ventrals,  and  short, 
likei  the  anal.  Stomach  simple,  without  blind  sac  ;  pyloric  appen- 
dages in  small  number.  Pseudobranchiae  ;  air-bladder  absent. 
Gill-openings  narrow. 

One  genus  only  :  Oorwrhynchica. 

Family  19.  Hyodoniidce. — Body  «)vered  with  cycloid  Bcales ; 
head  naked  ;  barbels  none.  Margin  of  the  upper  jaw  formed  by 
the  intermaxillaries  mesially  and  by  the  maxillaries  laterally,  tlie 
latter  being  articulated  to  the  end  of  the  .'ormer.  Opercular  appa- 
ratus complete.  Adipose  fin  none  ;  the  dorsal  fin  belongs  to  tha 
candal  portion  of  the  vertebral  column.  Stomach  horseshoe-shoped, 
without  blind  sac;  intestine  short;  one  pyloric  appendage.  Pseudo- 
bianchiffl  none  ;  air-bladder  simple.  GUI-openings  wide.  The  ova 
fall  into  the  abdominal  cavity  before  exclusion. 

One  genus  only  ;  Hyodon  (Moon-Eye). 
,  Family  20.  Pantodonlida. — Bojiy  covered  with  largo  cycloid 
scales  ;  sides  of  the  head  osseous.  Maigin  of  the  upper  jaw  formed 
by  the  single  intermaxillary  mesially  and  by  the  maxillaries 
laterally.  The  dorsal  fin  belongs  to  tho  coudal  portion  of  the  verte- 
bral column,  is  short,  and  opposite  and  similar  to  the  anaL  Gill- 
openings  wide  ;  gill-covers  consisting  of  a  piKoperculum  and  oper- 
culum only.  Branch iostegsds  numerous.  Paeudobranchue  none  ; 
air-bladder  simple.  Stomach  without  crecal  sac  ;  one  pyloric  ap- 
pendage.    Sexual  organs  with  a  duct. 

One  genus  :  Pantodon. 

Family  21.  03Uoglossidce.—'R<Ay  covered  with  largo  hard  toales, 
composed  of  pieces  like  mosaic.  Head  scaleless  ;  its  integuments 
almost  entirely  replaced  by  bone  ;  lateral  line  composed  of  wide 
openings  of  tho  mucous  duct.  Margin  of  the  upper  jaw  fonned  by 
the  intermaxillaries  mesially  and  by  tho  maxillaries  Isterallv.  The 
dorsal  fin  belongs  to  the  caudal  portion  of  the  vertebral  column,  ia 
opposite  and  very  similar  to  the  annl  fin  ;  both  approximate  to  the 
rounded  candal  (with  which  they  are  abnormally  confluent).  Gill- 
openings  wide  ;  pseudobranchise  none  ;  air-bladder  simple  or  cellu- 
lar.    Stomach  without  ca;cal  sac  ;  pyloric  appendages  two. 

Genera  :  OsUoglassum,  Arapaima,  and  Beterotia. 

Family  22.  Clupeidcc.  —  Body  covered  with  scales  ;  head  naked; 
barbels  none.  Abdomen  frc<juently  compressed  into  a  serrated 
edge.  Margin  of  tho  upper  jaw  formed  oy  the  intermaxillaries 
mesially  ana  by  the  maxillaries  Intcnilly  ;  maxillaries  composed  of 
at  least  three  movable  pieces.  Opercular  apparatus  complete. 
Adipoae  fin  none  ;  dorsal  not  elongate  ;  anal  cometimes  \i:Ty  lonz. 
Stoni.ich  with  a  Hied  snc  ;  pyloric  appendages  numcron«      GiU- 
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apparatus  nmch  developed,  the  glU-openings  boiti"  generally  very 
wide.  PseudobrancliiiB  generally  present.  Air-oladder  more  or 
less  simple. 

Genera:  EnjrauUs  (Aiicliovics),  Coilia,  CJialoessus,  Cltipca  (Her- 
ring, Sprat,  Shad,  Mossbanker,  Jlenhadeii,  Ale-Wife,  Pilchard,  Sur- 
dinf),  Cltt'peoides,  Fellonuta,  Clupeichthya,  Pdlona,  rnstigastcr, 
^jilbu'la,  Elops,  Afcgalops,  Chanos,  Dusstimicria,  Etrumeus.  Several 
of  these  "enera  have  been  found  in  Tertiary  formations  ;  other  fossils 
are  :  Thrissopatcr,  Leplosomus,  Oj'isthoptcvyi,  Spaniodon,  Huh-e, 
riatinx,  Caslogaslcr,  JihincUus,  Scambrocliipca,  Crossopiathus, 
Suathodactijhis,  Chiroccntriks,  and  Hcmilricjias. 
'  Family  23.  Bathylhrisida. — Allied  to  the  herrings — Bathythrissa. 

Family  2i.  Chiroccntridx. — Body  covered  with  thin,  deciduous 
scales  ;  barbels  none.  Margin  of  the  upper  jaw  formed  by  the 
interinaxillaries  mesially  and  by  the  raaxillaries  laterally,  both 
bones  being  firmly  united  in  juxtaposition.  Opercular  apparatus 
complete.  Adipose  tin  none:  the  dorsal  fin  belongs  to  the  caudal 
pcrtioa  of  the  vertebral  column.  Stomar-h  with  a  blind  s.ac  ;  intes- 
tine short,  the  mucous  membrane  forming  a  spiral  fold  ;  pyloric 
appendages  none.  Pseudobranchia-uono  ;  air-bladder  incompletely 
divided  into  cells  ;  gill-opening  wide. 

One  genus  only:  Chiroceutrus. 

Family  25.  jtlej}Ocej>halidce. — Body  with  or  without  scales;  head 
naked ;  barbels  none.  Margin  of  the  upper  jaw  formed  by  the 
intermaxillaries  and  maxillaries,  the  former  being  placed  along  the 
upper  anterior  edge  of  the  latter.  Opercular  apparatus  complete. 
Adipose  fin  none  ;  the  dorsal  fin  belongs  to  the  caudal  portion  of 
the  vertebral  column.  Stomach  curved,  without  blind  sac  ;  pyloric 
appendages  in  moderate  number.  Pseudobranchiie ;  air-bladder 
absent.     Gill-openings  very  wide. 

Genera:  Alepocephalus, Eathylrocles,  Plaiytrocles,  a.ni Xmodcnn.' 
ichthys. 

Family  26.  i\"o/o;;(c/-!<te.— Head  and  body  scaly  ;  barbels  none. 
Margin  of  the  upper  jaw  formed  by  the  iutermaxiUaries  mesially 
and  by  the  maiillarics  laterally.  Opercular  apparatus  iucomplete. 
Tail  prolonged,  tapering.  Adipose  fia  none.  Dorsal  short,  belong- 
ing to  the  caudal  portion  of  the  vertebral  column  ;  anal  very  long. 
Stomach  without  blind  tac  ;  two  pyloric  appendages.  Pseudo- 
branchiK  none  ;  air-bladder  present,  divided  in  the  interior.  The 
ova  Till  into  the  cavity  of  the  abdomen  before  exclusion.  Ou  each 
siilo  a  parieto-raastoid  cavity  leading  into  the  interior  of  the  skull. 

Cnu  genus  only  :  JS'otopkrus. 

Family  '2.1.  xfnlosauiidir.—Boily  covered  with  cycloid  scales; 
liead  sc-aiy  ;  barbels  none.  Jlargin  of  the  uiiper  jaw  formed  by  tho 
interiiiaxillaries  mesially  and  by  the  maxillaries  laterally.  Oper- 
cular apparatus  incomplete.  Adipose  tin  none.  The  short  dorsal 
I'-lovigs  to  the  abdominal  part  of  the  vertebral  column  ;  anal  very 
long.  Stomach  with  a  blind  sac  ;  intcstiue  short ;  pyloric  appen- 
dages in  moderate  number.  PseudobranchiK  none.  Air-bladder 
large,  simple  ;  gill-opcnings  wide.    Ovaries  closed. 

One  genus  only  :  Ifalosaurus. 

Family  28.  Uoploplmridce. — Body  generally  with  four  series  of 
subtriangular  scutes,  and  with  intermediate  scale-like  smaller  cues. 
One  (i)  dorsal  only  ;  head  long,  with  the  jaws  produced.  ^ 

Extinct.  Genera :  Dcrcctis,  Lcplotrachelus,  Pelarjji-hynchtlS, 
Plinthophorus,  Sanrorhamphvs,  Eiirypholis,  Ischyrocephalus, 

Family  29.  Gymnotidw. — Headscileless  ;  barbels  none.  Body  elon- 
gate, eel-shaped.  Jlaigin  oftheupi'cr  jaw  formed  in  the  middle  by  the 
intermaxillaries  ajid  latcr.ally  by  tne  maxillaries.  Dorsal  fin  absent 
or  reduced  to  an  adipose  strip  ;  caudal  generally  absent,  the  tail 
terminating  in  a  point.  Anal  fin  exceedingly  long.  Ventrals  none. 
Extremity  of  the  tapering  tail  capable  of  being  reproduced.  Vent 
situated  at,  or  at  a  short  distance  behind,  the  throat.  Humeral 
arch  attached  to  the  skull.  Ribs  well  developed.  GUI-openings 
rather  narrow.  Air-bladder  present,  double.  Stomach  with  a 
coecal  sac  and  pyloric  appendages.     Ovaries  with  oviducts. 

Genera :  Stcniankus,  Ramphichthys,  Stcrnopygus,  Carapiia, 
3ymnotus  (Electric  Eel). 

Family  30.  Symbraiichidw. — Cody  elongate,  naked  or  covered 
"\ith  minute  scales  ;  barbels  none.  Margin  of  the  upper  jaw  formed 
by  the  intermaxillaries  only,  the  well-developed  maxillaries  lying 
behind  and  parallel  to  them.  Paired  fins  none.  Vertical  fins  rudi- 
mentary, reduced  to  more  or  less  distinct  cutaneous  folds.  Vent 
situated  at  a  great  distance  behind  the  head.  Ribs  present.  Gill- 
openings  continent  into  one  slit  situated  on  the  veiitral  surface. 
Air-bladder  none.  Stomach  without  caical  sac  or  pyloric  append- 
ages.    Ovaries  with  oviducts. 

Genera:  Amphipnoaa,  Monopicrus, Symbranchxta,  C7t.iJobranc7iu3. 

Family  31.  Jiluncnidie  (Eels). — Body  elongate,  cylindrical  or  band- 
shaped,  naked  or  with  rudimentary  scales.  Vent  situated  at  a 
great  distance  from  the  head.  Ventral  fins  nouo.  Vertical  fins,  if 
present,  confluent,  or  separated  by  the  projecting  tip  of  the  tail. 
Sides  of  the  uppi?i  jaw  formed  by  the  tooth-bearing  maxillaries, 
the  fore  part  bj'  tb»  iutnrmaxillary,  which  is  more  or  less  co,\lesceut 
with  tlie  vomer  and  ethmoi.i.  Humeral  arch  not  attached  to  the 
sltuU.  Stomach  with  a  blind  sac ;  no  ^-^loric  appendages.  Organs 
of  reproduction  without  efferent  ducts. 


Genera  :  Nanichlhys,  C'ycnia,  Saecopharynx,  SyunphobrnHchus, 
Anguilla,  Conger,  Congromurccna,  Murancsox,  KcUastuma,  Saurtn- 
cliclys,  Oxycongcr,  Hopliinnis,  ilyrits,  Myi'ophis,  Parammia,  CItilo- 
rhiiitis.Muyecnic/ithys,  Ophichlhys,  iloringua,  Mur<aia,£acIulycote. 

Onvtn.  v.  —  Lophobranchii. 

The  gills  are  not  laminated,  but  composed  of  small  rounded  lobes 
attached  to  the  bi-anchial  arches.  Gill-cover  reduced  to  a  large 
simple  plate.  Air-bladder  simple,  without  pneumatic  duct.  A 
dermal  sKeleton,  composed  of  numcious  pieces  arranged  in  segments,' 
replaces  more  or  less  soft  integuments.  Muscular  system  not  nmcli 
developed.  Snout  prolonged.  Uoulli  terminal,  small,  toothless, 
formed  as  in  Acautliopteiygians. 

Family  1.  Solaiostoiiiida: — Gill-opeuiugswide.  •  Two  dors,al  fins, 
the  rays  of  the  anterior  not  articulated.  _  All  the  other  fins  well 
developed. 

One  genus  only  :  Solatosloma,  which  was  preceded  in  theTtitiary 
epoch  by  Sulcuorhynclius  {Movie  I'ostnle). 

Family  2.  Si/ngitatliidtc. — Gill-openings  reduced  to  a  very  small 
opening  near  the  upper  posterior  angle  of  the  gill-cover.  One  soft 
dorsal  fin  ;  no  veutials,  and  sometimes  ouo  or  more  of  tho  otliir 
fins  are  also  absent 

fipe-Fishes  ami  Seahorses.  Fossil  remains  occur  at  lloulelSolcn. 
Besides  species  o( Sip/ionostmna  ami  Syvgnal/ms  {/'fciiddsyiiyiiulhiis), 
remains  of  an  extinct  genus,  Calamostomd,  allietl  to  Jfij'VOcaiiqwSt 
but  with  a  distinct  caudal  fin,  have  been  found. 

Genera :  Siphonoslijma,  Syii(piallins,  Do-ryichlh ys,  NcropJih, 
Pyolocampus,  Ichthyocampus,  Knnnocampxis,  l/rocampus,  Lrpfo- 
ichthys,  Ccelonutus,  StigmulojtJioni ,  Oaslroiolccns,  Hoknognuthus, 
Phyllojikryx,  II ii'iiocar.xpus, 

OnuER  VI. — Flcdognathi. 

Teleosteous  fishes  with  rough  scales,  or  with  ossificalious  of  the 
cutis  in  the  form  of  scutes  or  spines  ;  skin  sometimes  rutirely 
naked.  Skeleton  incompletely  ossified,  with  the  vertebra;  in  small 
uuniber.  Gills  pectinate  ;  a  narrow  gill-opening  in  lioiit  of  tho 
pectoral  fins.  Mouth  narrow;  tlic  bones  of  the  upper  jaw  generally 
firmly  united.  A  soft  dorsal  fin,  belonging  to  the  caudal  portion 
of  the  vertebral  coliunu,  opposite  to  the  anal  ;  sometimes  elements 
of  a  spinous  doisal  besides.  Ventral  llu  none,  or  reduced  to  spines. 
Air-bladder  without  pneumatic  duct. 

Family  1.  Sckrodcrmi. — Snout  somewhat  produced  ;  jaws  armcil 
with  distinct  teeth  in  sm.all  number.  Skin  with  scutes,  or  rough. 
The  elements  of  a  spinous  dorsal  and  ventr.al  fin  generally  jircseut. 

Genera:  Triacanthns,  iJuZiVcs  (File-Fish),  ilomtcanthus,  Anacan- 
thus,  Ostracioa  (CoD'er-Fish).  Fossil:  AcaiUhodcrma,  Acantho- 
plairiis,  G!y2>!oa:jihalus. 

Family  2.  Gymnodonks. — Body  more  or  less  shortened,  llie 
bones  of  the  upper  and  lower  jaw  are  confluent,  forming  a  beak  with 
a  trenchant  edge,  without  teeth,  with  or  without  median  suturo. 
A  soft  dorsal,  caudal,  and  anal  aro  developed,  approximate.  No 
spinous  dorsal.  Pectoral  fins  ;  no  ventrals. 
^-Genera:  Triodon,  Tdrodoa  (Globe-Fish),  Dioctwi  (3ea-HcJgc- 
j^og),  Oriluigorkcus  (.Sun-Fish). 

Subclass  llL—'J^/clostomaUL- 

Skeleton  cartilaginous  and  notocliordal,  withont  ribs  aotl 
without  real  jaws.  Skull  not  separate  from  tLe  vertebral 
column.  No  limbs.  Gills  in  tlic  form  cf  fixed  sacs,  with- 
out brancliial  arches,  sis  or  seven  in  number  on  each  side. 
One  nasal  aperture  only.  Heart  without  bulbus  arteriosus. 
Mouth  anterior,  surrounded  by  a  circular  or  Eubci^ 
cular  lip,  suctorial.  Alimentary  canal  straight,  simple, 
without  cffical  appendages,  pancreas,  or  snleen.  Generative 
outlet  peritoneal  '-Vertical  fins  rayea.^^ 

The  Cyclostoracs  are  most  probably  a  very  ancient  type. 
Unfortunately  the  organs  of  these  creatures  are  too  soft  to 
be  preserved,  with  the  exception  of  the  horny  denticles  with 
which  the  mouth  of  some  of  theia  is  armed. 

Family  1.  Pclromyzotitidcc  (Lampreys). — Body  eel-shaped,  naked. 
Subject  to  a  metamorphosis  ;  in  tne  perfect  stage  with  a  suctorial 
mouth  armed  with  teeth,  simple  or  ninllicuspid,norny,  sitting  on  a 
soft  papilla.  Maxillary,  mandibulary,  lingual,  and  suctorial  teeth 
may  bo  distinguished.  Eyes  present  (in  mature  animals).  E.\temal 
nasal  aperture  in  the  middle  of  the  upper  side  of  the  head.  The 
"nasal  duct  terminates  without  perforating  the  palato.  :•  Seven 
br.anchial  sacs  and  apertures  on  each  side  behind  the  head  ;  tli« 
inner  br.anchial  ducts  tenninate  in  a  separate  common  tnbo.  -  Intes- 
tine with  a  spiral  valve.  Eggs  small.  The  larvce  without  teeth, 
and  with  a  single  continuous  vertical  fin.  — 

Genera  :    Pch'omyzon,  Mordacia,  and  Geotria. 

Family  2.  ilyxinitke. — Bodj*  tel-shaped,  naked.  Tho  single 
nasal  apcrtnrc  is  above  tho  mouth,  quite  at  t'.ie  extremity  of  tht 


I  0  H  — I  C  H 


695 


bead,  which  is  provided  with  four  paira  of  barbels,  llouth  without 
lipa.  Nasal  duct  without  cartilaginoua  rings,  penetrating  tho 
fialate.  One  median  tooth  on  the  palate,  and  two  comb-like  series 
■if  teeth  on  the  ton^o.  Branchial  apertures  at  a  grsat  distance 
from  the  head  ;  the  inner  branchial  ducts  lead  into  the  cesophagua. 
A  series  of  mucous  eacs  along  each  side  of  the  abdomen.  Intestine 
without  spiral  Talre.  Eggs  large,  with  a  horny  case  provided  with 
threads  for  adhesion. 
Genera  :  ifyxine  and  BdtUostama  (Hag-Fish). 

Subclass  IV. — Leptocardii. 
Skeleton  membrano-cartilaginous  and  notochordal,  rib- 
less.     No  brain.     Pulsating  sin  uses  in  place  of  a  heart. 


Blood  colourless.  Respiratory  cavity  confluent  with  the 
abdominal  cavity ;  branchial  clefts  iu  great  number,  the 
water  being  expelled  by  an  opening  in  front  of  the  vent. 
Jaws  none. 

This  subclass  is  represented  by  a  single  family  (fiirro- 
ilomi)  and  by  one  or  two  genera  (Branchiottoma  and 
Epigionichthya) ;  it  is  the  lowest  in  the  scale  of  fishes,  and 
lacks  so  many  characteristics,  not  only  of  this  class,  but  of 
the  vertebrata  generally,  that  Uaeckel,  with  good  reason, 
separates  it  into  a  distinct  class,  that  of  Acrania.  Tho 
various  parts  of  its  organization  have  been  duly  noticed 
in  tho  former  parts  of  this  article.  (a.  c.  o.) 


ICHTHYOSAURUS  (from  IxO^t,  a  fish,  and  o-ar/^os,  a 
lizard),  a  genus  of  extinct  reptiles,  the  species  of  which  are 
the  only  known  representatives  of  the  order  IchUiyopterygia. 
Upwards  of  thirty  of  these  have  been  described,  all  of 
Mesozoic  age,  the  genus  so  far  as  is  certainly  known 
appearing  for  the  first  time  in  the  Liassic  formation  where 
it  most  abounds,  continuing  throughout  the  Oolitic,  and 
disappearing  before  the  close  of  the  Cretaceous  period.  In 
Britain  its  remains  have  been  found  in  greatest  abundance 
in  tho  Lias  of  Lyme  Regis,  although  it  occurs  more  or  less 
commonly  throughout  the  whole  of  that  formation  from 
the  south  of  Dorsetshire  through  Somsrset  and  Leicester 
to  the  Yorkshire  coast  They  are  found  in  rocks  of  similar 
age  in  France  and  Germany ;  and  Sir  Eilward  Belcher  ob- 
tained remains  of  a  Liassic  ichthyosaur  from  an  island  in 
77°  16'  N.  lat., — one  of  many  proofs  that  in  Mesozoic  times 
a  comparatively  warm  climate  must  have  prevailed  within 
the  Arctic  Circle.  Remains  of  true  ichthyosaurs  have 
not  yet  been  found  on  the  American  continent,  although 
Professor  Marsh  lately  (1877)  described  portions  of  the 
'skeleton  of  a  saurian  obtained  from  strata  of  Jurassic  ago 
in  the  Rocky  Mountains  which  seems  to  have  differed 
from  Old  World  ichthyosaurs  chiefly  in  the  absence  of 
teeth,  the  jaws  being  "  entirely  edentulous  and  destitute 
■even  of  a  dentary  groove"  For  the  reception  of  this  form 
J'rofessor  Marsh  proposes  to  institute  a  new  order — 
■Sauranodonla;  but  it  has  been  suggested,  on  the  other 
hand,  that  Sauranodon  should  rather  be  regarded  as  the 
type  of  a  new  family  of  the  old  order  Ichthyopterygia. 

Owing  to  the  comparative  abundance  and  excellent 
preservation  of  ichthyosaurian  remains,  the  hard  parts  of 
those  creatures  have  been  studied  under  exceptionally 
favourable  circumstances,  and  much  has  thus  been  learnt 
•of  their  structure  and,  by  inference  therefrom,  of  their 
life  history.  They  were  large  marine  reptiles,  measuring 
in  some  instances  30  feet  in  length,  and  somewhat  re- 
sembling in  appearance  tho  dolphins  of  the  present  day. 
Like  these  they  were  air-breathers,  and  must  therefore 
have  come  to  the  surface  to  breathe,  although  being  cold- 
blooded they  wore  no  doubt  able,  like  the  aquatic  saurians  of 
-our  own  period,  to  remain  much  longer  under  water  than 
the  warm-blooded  Cetacea.  The  ichthyosaurian  head  was 
large,  and  was  prolonged  into  a  more  or  less  elongated 
.snout,  certain  species  rivalling  in  this  respect  the  gavial  of 
the  Ganges.  The  brain  cavity,  on  the  othfer  hand,  was 
remarkably  smalL  Tho  eyes  were  enormously  large,  the 
irbit  in  Ichthyosawusplatyodon — the  largest  known  species 
— having  been  found  to  measure  14  inches  in  long  diameter. 
This  huge  eyeball  was  protected  by  a  ring  of  bony  sclerotic 
plates  similar  to  those  found  in  rapacious  birds  and  in 
turtles  and  lizards  of  the  present  day.  The  jaws,  which 
in  Ichthyosaurus  plaiyodon  have  been  known  to  measure 
■6  feet  in  length,  were  rendered  still  more  formidable  by 
their  array  of  strong,  conical,  pointed  teeth,  numbering 
iln    some  itistances    over   one   bundrcd  and   eighty,  and 


placed  not  in  distinct  sockets,  as  in  the  crocodile,  but  in  a 
common  alveolar  groove.  These,  as  they  became  worn,  were 
replaced  by  a  succession  of  young  teeth,  which  budded  up 
at  the  base  of  the  old.  The  neck  in  the  ichthyosaurus  was 
extremely  short,  and  not  marked  by  any  constriction. 
The  vertebne  resembled  those  of  fishes  in  being  deeply 
biconcave.  The  tail  was  long  and  tapering ;  in  many 
speeimens  this  organ  has  been  found  to  be  fractured  at 
about  a  fourth  of  its  length  from  the  extremity,  and,  as  the 
vertebrre  of  the  same  region  seem  to  have  been  flattened 
vertically,  Professor  Owen  regards  it  as  probable  that  these 
reptiles  were  provided  with  a  tegumentary  caudal  tin  like 
that  of  the  Cetacea,  only  vertical  instead  of  horizontal ; 
the  sole  evidence  of  the  presence  of  such  a  horizontal  fin  in 
extinct  whales  would  be  the  horizontally  flattened  condition 
of  the  last  caudal  vertebrae,  should  any  of  these  chance 
to  be  preserved.  Ichthyosau^'ians  were  provided  with  two 
pairs  of  limbs  iu  the  forra  of  paddles,  which  externally 
must  have  borne  considerable  resemblance  to  the  anterior 
limbs  of  dolphins  and  other  Cdacca.  They  differed,  how- 
ever, very  markedly  from  these  in  the  possession  of  a  bony 
apparatus,  stretching,  in  the  case  of  the  front  pair,  fronione 
shoulder  joint  to  the  other,  on  which  the  anterior  paddles 
were  supported.  This  "scapular  arch,"  according  to 
Professor  Owen,  resembled,  "  in  the  number,  shape,  and 
disposition  of  its  bones,"  the  same  parts  in  the  Australian 
Oii.Uhorhynchus,  a  mammal  which  leads,  as  Ichihyosauras 
did,  an  aquatic  life,  obtaining  its  food  at  the  bottom  of 
lakes  and  rivers,  but  having  to  rise  frequently  to  the  sur- 
face to  breathe.  The  hind  limbs  were  in  almost  all  the 
species  much  smaller  than  the  pair  in  front.  The  skeletou 
I  of  each  of  the  paddles  consisted  mainly  of  a  large  number 
I  — in  some  species  exceeding  a  hundred — of  small  poly- 
j  gonal  bones  arranged  in  more  than  five  closely  packed 
'  longitudinal  rows,  the  whole  covered  with  skin,  and  form- 
ing a  highly  elastic  organ  of  locomotion.  The  ichthyosaur 
was  provided  with  slender  ^ibs  along  the  vertebral  column 
from  the  anterior  part  of  tho  neck  to  the  tail ;  a  sternum, 
however,  was  wanting,  the  abdominal  walls  being  strength' 
ened  by  the  development  of  transverse  arcuated  bonea 
As  no  trace  of  horny  scales  or  bony  scutes  has  ever  been 
detected  in  connexion  with  those  reptilian  remains,  it 
may  be  assumed  that  these  sca-saurians,  as  they  have 
been  called,  were,  like  tho  Cetacea  of  the  present  day_ 
covered  with  a  smooth  or  wrinkled  skin  unprovided  with 
any  of  those  dermal  appendages. 

From  a  study  of  their  bony  structure  it  may  be  inferred 
that  these  huge  aquatic  reptiles  inhabited  tho  open  sea,' 
occasionally  visiting  the  shores,  where  their  powerful 
paddles  enabled  thera  to  crawl  on  land,  and  where,  like 
seals,  they  probably  loved  to  bask  in  the  sunshine.  That 
they  were  predatory  in  their  habits— the  tyrants  indeed 
of  Mesozoic  seas — might  bo  infirred  from  our  knowledge 
of  their  jaws  and  teeth;  and  this  is  amply  conSrmed  by  an 
examination  of  the  half -digested  coti'-ents  of  their  stomacha 
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Tbeir  food  seoois  to  have  consisted  chiefly  of  ganoid  fishes 
and  the  sraallei-  reptiles,  and  as  the  vertebrae  and  otlier 
ramains  of  young  ichthyosaurs  have  occasionally  been  found 
mixed  with  these,  there  is  reason  to  believe  that  they,  like 
mcny  other  marine  animals,  did  not  hesitate  to  devour  the 
weaker  members  of  thoir  own  epecles.  [n  several  instances 
tolerably  complete  skeletons  of  small  ichthyosaurs  have 
thus  been 'found  enclosed  within  the  ribs  of  larger  indi- 
viduals of  tho  same  species,  and  their  occurrence  gave  rise 
to  tho  evidently  erroneous  conjecture  that  those  reptiles 
might  have  been  viviparous.  Tho  fact  that  the  entombed 
specimens  have  in  almost  every  case  been  found  with  the 
head  turned  towards  tho  tail  of  the  enclosing  animal  was 
supposed  to  favour  this  view  ;  the  discovery,  however,  of 
additional  specimens  may  at  any  time  deprive  this  argument 
of  the  little  value  it  haj,  and  recently  Professor  Merian 
dedcribed  a  specimen  from  the  Upper  Lias  of  Wurtemberg 
in  which  the  included  ichthyosaur  lay  with  its  head  towards 
th  \t  of  tho  enveloping  specimen.  Tlie  nature  of  their  food 
is  indicated,  not  only  by  the  occurrence,  in  what  from  its 
pisitiou  must  have  been  the  stomach,  of  the  hi.f -digested 
remains  of  fishes  and  reptiles,  but  also  by  the  presence  of 
similar  relics,  and  especially  of  the  scales  of  fishes,  in  their 
f»eces.  The  coprolites  of  the  ichthyosaurians  are  ova!  bodies 
measuring  usually  from  2  to  4  inches  in  length,  and 
exhibiting  on  their  surface  the  impression  of  the  spirally 
•on\oIuted  internal  surface  of  the  intestine.  These  copro- 
lites  consist  chiefly  of  phosphate  of  lime,  and  occur  in 
i;reat  abundance  in  certain  Liassic  beds,  where,  says  Buck- 
kind,  they  look  "like  potatoes  scattered  on  the  ground." 

The  epecies  of  the  genus  Ichthyosaurus  differ  from  each 
other  chiefly  in  the  proportion  of  certain  parts  of  the  body 
nnd  of  the  teeth.  Professor  Huxley  has  divided  them 
into  two  group.s  : — (1)  those  which  have  relatively  short 
snouts  and  short  paddles,  with  four  carpalia,  including 
therein  such  forms  as  /.  hilevmedius  and  /.  communis,  the 
latter  remarkable  as  having  its  anterior  paddles  three  times 
the  length  of  the  pai  r  behind ;  and  (2 )  those  with  longer  snouts, 
long  paddles,  and  three  carpalia,  including  such  forms  as 
/.  longirostris  and  /.  leiiuirosliis,  which  in  the  length  of 
their  snouts  rival  the  gavial  of  the  Ganges,  and  /.  platyodon, 
in  which  the  foro  and  hind  limbs  are  of  equal  length. 

ICONIU^[  (Greek  'Ikovlov),  an  ancient  city  of  Asia 
Minor,  now,  under  the  name  of  Cogui,  Konieh,  Koniyeh, 
Konijah,  or  Konia,  the  capital  of  the  Turkish  vilayet  of 
Cavamania,  is  situated  310  miles  east  from  Smyrna,  at  the 
entrance  to  an  extensive  and  elevated  plain  which  forms 
the  centre  of  Asia  Minor.  To  the  eastward  this  plain 
stretches  beyond  the  horizon,  but  the  city  is  enclosed  on 
■jther  sides  by  a  eemicircle  of  snow-covered  mountains.  It 
lies  at  the  foot  of  Jlount  Taurus,  and  the  country  immedi- 
ately around  it,  watered  by  streams  from  the  surrounding 
mountains,  is  occupied  by  fruitfi;!  gardens  and  orchards, 
forming  an  oasis  in  th?  midst  of  wide-stretching  barrenness 
and  desolation.  Tiie  numerous  richly  adorned  mosques, 
chapels,  shrines,  and  monuments  attest  tho  former  import- 
ance of  the  city  when  in  the  zenith  of  its  power  and  pro- 
sperity, and  lend  additional  brightness  and  picturesqueness 
to  its  appearance  as  seen  from  a  distance  ;  but  on  closer 
inspection  the  splendour  is  seen  to  bo  so  intermixed  with 
squalor  and  decay  as  to  degenerate  into  tawdriness.  Ancient 
walls  about  2  miles  in  circumference  surround  the  older 
part  of  the  town,  but  one  half  of  the  inhabited  portion  is 
outside  their  boundaries.  These  walls  were  built  by  the 
Beljiik  sultans  in  the  13th  century  of  large  square  blocks 
of  stone  which  have  evidently  formed  part  of  more  ancient 
edifices ;  and  they  are  flanked  by  square  towers  richly 
adorned  with  cornices,  domi-lions  couchant,  eagles  vrith 
outspread  wings,  and  Arabic  inscriptions.  The  gateways 
are  ornamented  with  alto-riliovo.^  repiesenticg  figures  in 


procession.     Great  part  of  the  space  inside  tho  walls  ie 
occupied  by  crumbling  ruins  of  houses,  and  by  dilapidated 
mosques  half-buried  in  rubbish  and  overgrown  by  weedu. 
Of  the  ancient  Greek  city  there  are  now  no  remains,  but 
Greek  inscriptions  are  to  be   found  in  the  ancient  walla 
erected  by  the    Turkish   conquerors,  and  bas-reliefs  and 
other  relics  have  been  dug  up  at  various  periods.     Modern 
Konieh  lies  to   the  south-west  of  the  old  town,   half  of 
it  being  outside  the    walls.     The  houses  are  one-storied, 
unplastered,  and  built  mostly  of  sun-dried  bricks  and  wood. 
Among  the  numerous  monuments  of  saints  and  sheiks  is 
the  famous  green  monument  of  Mevlana-Djelal-eddin-Rflmi, 
the   poet   and   founder  of   the   spinning  dervishes,   large 
numbers  of  whom   have  taken  up  their  quarters  in   tho 
surrounding   gardens.       The  most  beautiful   building   of 
tho    city   is   the   court  mosque,   with   a  lofty  and  finely 
tapering  minaret   glittering  with   porcelain.     Of  the   old 
residence  castle  situated  on  the  hill   nithin    the   bound- 
aries there  are  now  only  a  few  remains,  great  part  of  it 
having  been  used  in  building  the  Konak  or  palace  of  the 
pasha.      Adjoining   the  ruins  of   the  castle   there  is  au 
old   Byzantine  chapel  dedicated   to   St  Thecla.      Below 
the  castle,  and  forming  part  of  the  western  wall  of  the 
town,  there  is  another  fortress  in  a  pretty  good  state  of 
preservation,  and  for  many  years  used  as  a  state  prison. 
The  bazaar  has  a  miserable  appearance,  and  the  principal 
goods  exposed  for  sale  are  English  and  Swiss  cottons  and 
Nuremberg  wares,  the  oppressive  regulations  of  the  Turkish 
Government  in  regard  to  the  importation  of  salt  having 
rendered  the  rearing  of  sheep  wholly  unprofitable,  and  thus 
entirely  destroyed  the  native  cloth-weaving  industry.     The 
number  of  dwelling-houses  is  about  7000,  of  which   150 
are  Armenian  ;  and  the  population  numbers  in  all  proba- 
bility between  40,000  and  50,000. 

Iconium  was  situated  on  the  military  road  between  Antioch  of 
Pisidia  aud  Derbo.  By  Strabo  (xii.  6,  1)  it  is  spoken  of  as  a  small 
town  {iroAfx"'"").  l)at  "J  Pliny  (II.  N.,  v.  25)  as  a  very  celebrated 
city.  Xenopbon  (Anab.,  L  2,  19)  mentions  it-  as  tho  ncarrst 
town  to  Phrygia  ;  but  Cicero  (Ad  Dio.,  iii.  6-8  ;  xv.  4)  calls  it 
the  capital  of  Lycaonia;  while  Amniinnns  Marcrllinus  (xiv.  2) 
reckons  it  as  belonging  to  Pisidia.  lu  the  time  of  Pliny  its  terri- 
tory formed  a  tetrarchy  which  embraced  fourteen  cities,  many  of 
them  of  considerable  si^c.  Tho  apostle  Paul  visited  Iconium  on 
his  first  missionary  tour  from  Antioch,  and  founded  a  Christian 
community  there,  but  on  account  of  the  hostility  of  the  Jews  he 
deemed  it  expedient  to  retire  to  Lystra.  Subsequently  he  twice 
visited  the  city ;  and  it  is  the  scene  of  tho  apocryphal  story  of  Paul 
and  Thecla,  mentioned  by  many  of  the  early  fathers.  Almut 
this  time  it  became  a  Human  colcnin,  its  Roman  name  being 
Claudia  or  Claitdiconium.  A  Christian  synod  met  at  Iconium 
in  235.  Under  the  rule  of  the  Byzantine  emperors  the  city  con- 
tinued to  flourish,  but  in  708  it  uas  conquered  by  the  Arabs  and 
incorporated  in  the  caliphate.  Having  been  conquered  by  the  Sel- 
juk  Turks  in  1074,  kiliri.j  Arslon  1.  in  1097  made  it  his  resi- 
dence, and  the  capital  of  a  kingdom  whose  rulers  were  named 
sultans  of  Iconium,  and  whjch  may  be  regarded  as  the  cradle  of 
the  Ottoman  power.  Ou  May  18,  1190,  Frederick  Barbarossa,  after 
a  victory  over  the  Turks  on  the  7tb,  raptured  the  town,  but  failed  to- 
storm  tno  castle.  From  1244  the  snltins  were  alternately  deposed 
and  reinstated  by  the  khans  of  the  Mongols,  until  the  dismember- 
ment of  the  sultanate  on  the  death  of  Masoud  II.  in  1294,  when 
their  territories  were  added  to  Caramania,  which  in  1392  acknow- 
ledged the  sovereignty  of  the  Porte,  and  in  1488  was  incor- 
porated with  the  Ottoman  empire.  Op.  30tb  December  1832  tho 
city  was  the  scene  of  a  victory  over  the  Turks  by  Ibrahim  Pasha. 
See  Kinneir,  Travels  in  Asia  Minor;  Hamilton,  Ilcs€arehes  in  Asit 
Miliar  ;  Leake,  Geography  of  Asia  Minor  ;  Chesney,  EuphraUs 
Expedition  ;  Texier,  Asie  iliiHure  ;  and  E.  Sherling  in  the  Berlin 
Zeilsehrijl  fiir  allgenuinc  Erdkunde  for  1864. 

ICONOCLASTS.     See  Image  Worship. 

ICTERUS,  a  bird  so  called  by  classical  authors,  and 
supposed  by  Pliny  to  be  the  same  as  the  Galgulus,  which 
nearly  all  writers  agree  in  considering  to  be  what  we  now 
know  aa  the  Golden  Oriole  (Oiiolus  galbula).^     At  any 

'  The  number  of  names  by  which  this  species  wxs  known  in  ancient 
times — Chloric  or  Chlorion,  Galbula  (akin  to  Galgidtts),  Ptrra.  and 
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rata  it  signified  ono  in  tho  plnmags  of  whicK  yellow  or 
yreea  preiiominatod,  and  lionco  Brisson  did  not  take  an 
onhsppy  liberty  \>lien  he  applied  it  in  a  ecientific  sense 
to  Bome  birds  of  the  New  World  of  which  tbe  same  could 
he  said.  These  are  now  held  to  consti*  ite  a  distinct 
I'amily,  IcUridoe,  intermediate  it  would  oecio  between  the 
Bdntinos  (vol.  iv.  p.  525)  and  STAr.LiNOrf  (I.  v.)  ;  and, 
while  many  of  them  bear  the  vulgar  name  of  Troopials 
(the  English  equivalent  of  the  French  Troupiales,  first 
used  by  Brisson),  others  are  known  as  the  American 
Qeaoklrs  ^voL  xL  p.  26).  The  typical  species  of 
Icterus  is  the  On'oljus  icterus  of  Linuteus,  the  Icterus 
vulgaris  of  Daudin  and  modern  ornithologists,  an  inhabi- 
tant of  northern  Brazil,  Guiana,  Venezuela,  occasionally 
it  is  said  visiting  some  of  the  Antilles  and  of  the  United 
States,  but  without  much  apparent  proof,  Thirty-threo 
epecies  of  the  genus  Icterus  alone,  and  more  than  seventy 
others  belonging  to  upwards  of  a  score  of  genera,  are 
recognized  by  Messrs  Sclater  and  Salvin  {Nomenclaior,  pp. 
35-39)  as  belonging  to  the  Neotropical  Region,  though  a 
few  of  them  emigrate  to  the  northward  in  summer.  It 
would  of  course  be  impossible  hero  to  dwoll  upon  them, 
but  Cassicui  and  Ostinops  may  perhaps  be  named  as  the 
most  remarkable.  They  are  nearly  all  gregarious  birds, 
many  of  them  with  loud  and  in  most  cases,  where  they 
have  been  observed,  with  melodious  notes,  rendering  them 
favourites  in  captivity,  for  they  readily  learn  to  whistle 
simple  tunes,  which  are  admirably  reproduced  by  their 
clear  voice.  Some  have  a  plumage  wholly  black,  others 
ore  richly  clad,  as  is  the  well  known  Baltimore  Oriole, 
Golden  Robin,  or  Hangnest  of  the  United  States,  Icterus 
baltimore,  whose  brightly  contrasted  black  and  orange  have 
conferred  upon  it  the  name  it  most  commonly  bears  in 
North  America,  those  colours  being,  says  Catesby  (Birds  of 
Carolina,  i.  p.  48),  the  tinctures  of  the  armorial  bearings  of 
the  Calverts,  Lords  Baltimore,  the  original  grantees  of  Mary- 
land, but  probably  more  correctly  those  of  their  liveries. 
The  most  divergent  form  of  Lteridce  seems  to  be  that  known 
in  the  United  States  as  the  Meadow-Lark,  Sturnella  magna 
or  S.  ludoviciana,  a  bird  which  in  aspect  and  habits  has 
considerable  resemblance  to  the  Larks  of  the  Old  World, 
Alaudidce,  to  which,  however,  it  has  no  near  afHnity,  while 
Dolic/tonyi  oryzivorus,  the  Rice-bird,  with  its  very  Bunting- 
like bill,  is  not  much  less  aberrant.  (a.  n.) 

IDAHO,  a  north-western  territory  of  the  United  States, 
was  originally  a  part  of  Oregon,  from  which  it  was  separated 
in  1863.  It  lies  on  the  Pacific  slope,  with  the  exception 
of  a  small  portion  in  its  south-eastern  corner,  which  is 
drained  into  the  Great  Salt  Lake  of  Utah.  It  is  bounded 
on  the  N.  by  British  Columbia  and  N.E.  by  Montana;  on 
the  E.  by  Wyoming  ;  on  the  S.  by  Utah  and  Nevada  ;  and 
on  the  W^  by  Oregon  and  Washington.  The  boundaries 
are  the  meridians  (111°  and  117°  W.  long.)  and  the  43d 
nnd  49th  parallels  of  N.  lat.,  except  that  in  the  N.E.  the 
Bitterront  range  separates  the  territory  from  Montana,  and 
the  Snake  river  forms  part  of  the  western  limit  The 
area  of  the  territory  is  imperfectly  known,  but  may  be 
set  down  approximately  at  86,300  square  miles.  The  mean 
elevation  is  about  4700  feet  The  lowest  point,  which  is  on 
Snake  river,  at  the  mouth  of  the  Clearwater,  is  about  1000 
feet  above  the  sea,  while  the  highest  mountains  rise  nearly 
to  10,000  feet.  The  surface  is  very  diversified;  the  northern 
portion  is  largely  mountainous,  with  several  fine  broad 
valleys.     In  the  southern  portion  a  large  area  within  the 

Virto — iu»y  be  readily  explained  by  iU  being  a  very  coiamon  and- con- 
spicQoaa  bird,  as  well  as  one  which  varied  in  plumage  according  to 
ag«  and  sex  (c/.  Obiolk>.  Owing  to  ita  general  colour,  Chlorii  was  in 
time  transferred  to  the  Greenfincb  (vol.  xi.  p.  168),  while  the  naroea 
Oalbula,  Parra,  and  Virco  !iave  since  been  utilized  by  omilhologista 
<c/  JimVAS  and  JtC'V'\ 

^■2-■:r,* 


great  bend  of  the  Snake  river  is  occupied  by  an  immeoBt 
plain  of  basalt.  South  of  the  Snuko  the  country  is  an 
alternation  of  broad  valleye  and  narrow  abrupt  mountaio 
ranges. 

The  principal  mountains  are  the  Bitterroot  and  Salmo^ 
River  chains,  with  their  spurs  and  subordinate  rangea 
They  attain  a  height  of  from  8000  to  nearly  10,000  feet 
The  Snake  River  plain  lies  south  of  these  mountains,  ex' 
tending  east  and  west  nearly  acro.ss  the  territory.  This  is 
a  field  of  basalt,  seamed  and  crevassed,  with  little  vegeta- 
tion, and  that  consisting  principally  of  Artemisia.  The 
soil  hero  is  a  shifting  sand ;  and  there  is  little  surface 
water,  as  the  streams  sink  and  flow  underneath. 

The  principal  river  is  the  Snake,  the  south  fork  of  .the 
Columbia.  It  is  a  rapid  stream  with  numerous  falls,  three 
of  which,  the  American,  Shoshone,  and  Salmon  or  Fishing, 
are  very  considerable.  It  is  navigable  only  in  its  lowet 
course.  Several  of  the  branches  of  the  Snake,  the  Salmon, 
Clearwater,  and  Spokane,  ore  large  streams,  but  are  not' 
navigable,  and  are  of  value  only  for  irrigation  oci  mioiog 
purposes. 

Til- 


Map  of  Idaho. 
The  climate,  like  that  of  other  portions. of  the  north- 
western United  States,  is  characterized  by  great  aridity  of 
atmosphere  and  slight  rainfall  In  the  soutii  tfie  aridity 
is  such  that  large  areas  are  almost  desert;  but  in  the 
mountainous  regions  of 'the  north  the  rainfall  is  much 
greater,  and  agricultural  operations  can  be  carried  on^  to 
some  extent  without  irrigation.  The  northern  part,  being 
principally  mountainous,  is  covered  with  forests  of  conifers, 
chiefly  species  of  pine,  spruce,  fir,  and  tamarack.  In  the 
open  valleys  the  vegetation  consists  mainly  of  the  various 
kinds  of  grasses  known  collectively  as  "bnndi  grasa' 
On  the  Saakn  Tli»<;r  vHins  ^hora  is  lit'Jp  vegetable  growth 
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ticept  Artemisia,  while  the  country  south  aud  east  of  tho 
Snake  is  covered  with  this  and  with  grasses,  with  a  little 
scattered  timber  {Coni/ei-(e  and  aspens)  oathe  mountains. 
A.'  roughc  estimate  gives  as  tho  area  covered  by  forest 
40,000  square  miles,  by  useful  grasses  25,000  square  miles, 
ind  by  Artemisia  21,300  square  miles. 

Though  the  bison  formerly  ranged  over  this  whole  region, 
\t  is  now  practically  extinct.  The  moose  is  still  occasionally 
?een.  Mad,-  rarely  the  Kocky  Mountain  goat  {Aploceras 
moHianUs):  The  wapiti,  tho  mountain  sheep  (Ovis  mon- 
(ana),  and  various  species  of  deer  aro  still  abundant  in 
che  mountains,  while  the  antelope  or  pronghorn  abounds 
in  the  plains.  Grizzly,  black,  and  cinnamon  bears,  the 
American  panther,  the  wild  cat,  and  the  wolverine  are  not 
liofrequeutly  met  with  in  the  unsettled  regions.  Among 
the  smaller  quadrupeds,  tho  prairie  dog  and  gopher  aro 
abundant  in  tiie  valleys  and  on  the  plains.  Birds  of  many 
ipecies  are  plentiful,  especially  in  the  mountain  regions. 
Of  reptiles,  several  species  of  rattlesnakes  and  lizards, 
including  horned  toads  (Phrytiosoma),  are  characteristic  of 
the  arid  plains,  where  they  aro  numerous. 

The  southern  portion  of  this  territory  has  been  the  scene 
(;f  comparatively  recent  volcanic  action,  which  has  covered 
enormous  areas  with  basalt.  The  mountains  of  this  portion 
pre  mainly  of  the  SUurian  and  Carboniferous  ages.  The 
ranges  of  the  northern  portion  aro  known  to  be  mainly 
Eozoic;  but  the  geology  of  that  section  has  yet  to  be 
investigated. 

The  administration  of  the  territory  is  in  the  hands  of  a 
governor,  secretary,  and  chief  justice,  all  appointed  by  the 
president  of  the  United  States,  and  a  treasurer,  comptroller, 
and  superintendent  of  public  instruction,  who,  as  well  as 
ths'  members  of  the  two  houses  of  the  legislature,  are  elected 
by  the  people.  The  territory  is  represented  in  Congress  by 
a  delegate,  also  elective.  The  population  in  1880  was 
32,946,  distributed  thus  in  the  several  counties  : — 

County.  PopulnfloTi. 

Nez  I'erc^ 4483 

Oneida 69.52 

Owyhee..^.... ; ■. 1427 

Shoshone ; ; 469 

Washington. ;.■.■....■ ,.  877 


County,  Population. 

Ada...\ 4674 

AUuras.'.; 1693 

Bear  Lake : 3242 

Boisi...' ; 8213 

Cassia...,. ; ,..1315 

Idaho -.„ 2371, 

Kootenai'' t..'.  ■ 

Lemhi .^^..Tr...2230 


Total 32,946 


The  principal  settlements  are  Malade,  Bois6  (the  capital  of 
the  territory),  Idaho,  Buenavista,  and  Silver  City. 

The  agricultural,  grazing,  and  mining  interests  of  Idaho 
are  but  commencing  their  development.  In  the  valleys 
bf  the  southern  portion  the  Mormons  are  raising  abund- 
ant crops  of  cereals,  with  the  aid  of  irrigation.  In  tho 
valleys  of  tho  lower  Snake,  the  Bois6,  Clearwater,  Salmon, 
and  Spokane  rivers,  wheat,  oats,  rye,  and  other  grains  are 
cultivated  to  .some  extent.  Large  portions  of  the  territory 
are  well  adapted  for  crazing,  aud  this  is  now  being  turned 
to  account. 

The  mineral  wealth  has  not  yet,  owing  to  difficuHy  of 
transportation,  been  developed  to  any  great  extent ;  but  it 
is  known  to  be  important.  Gold  and  silver  are  found,  the 
former  both  in  vein  and  in  placer  deposits.  The  principal 
vein  deposits  now  being  worked  are  in  the  Salmon  Kiver 
ftnd  Owyhee  mountains.  Placers  have  been  worked  in 
nearly  every  county  of  the  territory,  and  have  paid  well. 
JJuring  the  year  1880  many  new  and  rich  deposits  have 
fceen  discovered  in  the  Wood  Kiver  district,  in  the  Salmon 
Eivor  mountains,  and  there  has  been  a  considerable  influx 
iof  mining  population. 

The  Utah  and  Northern  Railroad  crosses  the  south- 
eastern portion  of  the  territory,  from  Utah  to  Montana. 

The  total  number  of  Indians  in  Idaho  is  about  COOO, 

'  Unorganized,  and  attached  to  Nez  Perce  county. 


consisting  of  tho  tribes  known  as  the  Nez  Perc6,  Ban- 
nack,  Shoshone,  Occur  d'Aline,  Spokane,  Fend'  Oreille, 
and  Kootenai.  They  are  uuder  the  control  of  the  Qovpm- 
ment,  and  most  are  settled  on  reservations.  (h.  o.*) 

IDIOCY.     See  INS.VJJITY. 

IDLE,  a  town  of  the  West  Riding  of  Yorkshire,  in  th» 
parish  of  Calverley,  is  pleasantly  situated  on  an  eminence 
near  tho  river  Airo,  on  the  Great  Northern  Railway,  * 
miles  northwest  of  Leeds  and  3  north  of  Bradford.  Th» 
staple  manufacture  is  woollen  cloth ;  there  aro  also 
worsted  mills,  and  a  cotton-warp  factory.  There  ar& 
several  stone  aud  slate  quarries  in  the  neighbourhood. 
The  church  of  the  Holy  Trinity,  erected  in  1830  in  the 
Later  English  style,  is  a  handsome  structure  witli 
embattled  tower  crowned  with  pinnacles;  and  there  ar» 
national  and  other  schools,  an  oddfellows'  hall,  a  mechanics* 
institute,  and  a  church  institute.  The  population  (includ- 
ing Windhill,  which  is  a  separate  vicarage)  in  1861  was 
9155,  and  in  1871  it  had  reached  12,036. 

IDOLATRY.  The  word  tiSojAoXorpEta  (idohlatrta, 
afterwards  shortened  occasionally  to  flSokarpcia,  iclolalria^ 
occurs  in  all  four  times  in  the  New  Testament,  viz.,  in  1 
Cor.  X.  14,  Gal.  v.  20,  1  Pet.  iv.  3,  Col.  iii.  6.  In  the  last 
of  these  passages  it  is  used,  obviously  in  a  typical  sense,  to 
describe  the  sin  of  covetousness  or  "  mammon-worship." 
In  the  other  places  it  is  employed  ip  its  natural  sense,  but 
with  the  utmost  generality,  to  indicate  all  the  rites  and 
practices  of  those  special,  forms  of  Paganism  with  which 
Christianity  first  came  into  collision.  It  can  only  be 
understood  by  reference  to  the  LXX.,  where  ilSwXov  (liko 
the  word  "  idol"  in  A. V.)  occasionally  translates  indiSer- 
ently  no  fewer  than  sixteen  words  by  which  in  the  Old 
Testament  the  objects  of  what  the  later  Jews  called 
"strange  worship"  (iTiJ  n^UJ^)  are  denoted  (see  Trom- 
mius,  Concordantice).  In  the  widest  acceptation  of  the- 
word,  idolatry  in  any  form  is  absolutely  forbidden  in 
the  second,  commandment,  which  runs  "  Thou  shalt  not 
make  unto  thee  a  graven  image ;  [and]  to  no  visible  shape 
in  heaven  above,  or  in  the  earth  beneath,  or  in  the  water 
under  the  earth,  shalt  thou  bow  down  or  render  service  ^ 
(see  Decalogue,  vol.  vii.  p.  15).  For  some  account  of 
the  various  interesting  questions  connected  with  the  many 
practical  departures  from  this  law  which  are  recorded  in 
the  history  of  the  Israelites  the  reader  is  referred  to  the 
article  Jews  ;  those  differences  as  to  the  interpretation  of 
the  prohibition  which  have  so  seriously  divided  Christendont 
are  discussed  under  the  head  of  Image  Worship. 

In  the  ancient  church,  idolatry  was  naturally  reckoned 
among  those  magna  crimina  or  great  crimes  against  the- 
first  and  second  commandments  which  involved  the  highest 
ecclesiastical  censures.  Not  only  were  those  who  had  gone 
openly  to  heathen  temples  and  partaken  in  the  sacriiicea 
(sacrificati)  or  burnt  incense  (thuriflcati)  held  guilty  of  tbfe 
crime ;  the  same  charge,  in  various  degrees,  was  incurred 
by  the  libellatici,  whoso  renunciation  of  idolatry  had  been 
private  merely,  or  who  otherwise  had  used  unworthy 
means  to  evade  persecution,  by  those  also  who  had  feigned 
themselves  mad  to  avoid  sacrificing,  by  all  promoters  and 
BHcouragers  of  idolatrous  rites,  and  by  idol  makers,  incense 
sellers,  and  architects  or  builders  of  structures  connected 
with  idol  worship.  Idolatry  was  made  a  crime  against  the 
state  by  the  laws  of  Constantius  {Cod.  Theod.,  xvi.  10.  4,  6> 
forbidding  all  sacrifioes  on  pain  of  death,  and  still  more  by 
tho  statutes  of  Theodosius  {Cod.  Theod.,  xvi.  10.  12> 
enacted  in  392,  in  which  sacrifice  and  divination  were 
declared  treasonable  and  punishable  with  death  ;  the  use  of 
lights,  incense,  garlands,  and  libations  was  to  involve  the 
forfeiture  of  house  and  land  where  they  were  used  ;  and  all 
who  entered  heathen  temples  were  to  be  fined.  See  Bing- 
ham, Antiijq.,  bk.  xvi.  c.  4. 
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IDRIA,  a  mining  town  la  Austria,  in  tbo  duchy  of 
Carniola  and  circle  of  Loitscb,  situated  in  a  narrow 
Alpine  valley  on  the  river  Idrizzo,  28  miles  north-north- 
east of  Trieste.  It  is  the  seat  of  a  circle  court  and  of  an 
office  of  mines;  the  building  used  for  which  is  the  old  castle 
of  Qewerkenegg  or  Gewerkenburg,  built  in  1527  by  the 
miners  during  the  lordship  of  the  Venetian  republic.  The 
town  also  possesses  a  handsome  church,  a  high  school,  a 
mining  school,  and  a  theatre.  Linen  weaving,  lace  making, 
and  gin  distilling  employ  a  considerable  number  of  the 
inhabitants,  but  the  origin  and  prosperity  of  the  town  are 
due  to  the  rich  mines  of  quicksilver  which  were  accidentally 
discovered  in  1497.  Since  1580  they  have  been  under  the 
management  of  the  Government  The  mercurial  ore  lies 
in  a  bed  of  clay  slate,  and  is  found  both  mingled  with 
schist  and  in  the  form  of  cinnabar.  A  special  excellence  of 
the  ore  is  the  greatness  of  the  yield  of  pure  motal  compared 
with  the  amount  of  the  refuse.  The  mine  is  reached  by  a 
shaft  150  fathoms  deep,  and  the  descent  is  accomplished 
partly  by  meaus  of  ladders  and  partly  by  steps  cut  out  of 
the  solid  rock.  The  number  of  miners  employed  is  about 
five  hundred  ;  they  wear  a  peculiar  uniform.  Formerly  the 
mines  w^re  wrought  by  state  prisoners,  but  notwithstanding 
the  unhealthiness  of  the  employment  it  is  now  largely 
sought  after  on  account  of  the  high  wages  ofTered  to  the 
workmen,  as  well  as  the  pension  allowed  them  when 
disabled,  and  the  provision  that  is  made  for  their  widows 
and  orphans.  la  1870  improved  ovtns  for  smelting  the 
ore  were  erected.  The  yearly  yield  of  the  mines  is  about 
290  tons.     The  population  of  Idria  in  1869  was  3813. 

IDRISI.     See  Edeisi. 

IDU.MEA  ("iSouftam)  is  the  Greek  form  of  the  Hebrew 
Edom  (D\??),  a  district  south  of  the  Holy  Land.  The 
name  Edom  is  restricted  in  the  Biblo  to  tbo  mountain 
country  south-east  of  the  Dead  Sea,  and  to  the  chain  of 
Mount  Hor  near  Petra.  The  word  means  "  red,"  and  the 
title  was  no  doubt  derived  from  the  red  colour  of  the  cliffs 
of  Nubian  sandstone,  which  form  the  greater  part  of  this 
chain.  The  coast  or  desert  of  Edom  was  bounded  by  the 
desert  of  Zin  (the  present  'Arabah)  on  the  W.,  by  the 
desert  of  Paran  on  the  S.W.,  and  extended  as  far  as  Ezion- 
geber  and  Eloth,  tt  the  head  of  the  Gulf  of  Akabah.  It  is 
identified  with  Mount  Seir,  the  possession  uf  Esau  (Gen. 
zxzii.  3).  In  later  times,  however,  we  find  that  the  term 
Idumea  receives  a  considerable  extension,  embracing  all  the 
pastoral  country  south  of  Judxa,  and  extending  even 
within  the  borders  of  Philistia.  Bethsura  (Beit  SHr),  Acra- 
battine  (Acrabbim),  and  Hebron  are  in  1  Mace.  iv.  and  v. 
alluded  to  as  within  or  near  its  limits. 

By  Josephus  the  term  Idumea  is  used  with  this  more 
extended  meaning,  embracing  an  area  of  3000  square 
miles.  It  answers  to  the  Biblical  term  Negeb  ("dry") 
applied  to  the  south  country,  where  the  formation  is  a  soft 
chalk,  and  which  is  inhabited  by  nomadic  pastoral  tribes. 
Josephus  divides  the  Idumean  district  into  minor  divisions, 
Tiz.,  (1)  Gobalitis  ("mountains"),  the  original  Seir  or 
Edom  ;  (2)  Amalekitis  ("  the  land  of  Amalek  "),  west  of 
the  former ;  (3)  Acrabattine  ("  the  scorpion  land "),  the 
ancient  Acrabbim  south-west  of  the  Dead  Sea.  The 
frontier  towns  on  the  north  were  Tekoa,  Bethsura,  and 
Bethgubrin  (Beitjibrt:t),  and  among  the  more  important 
places  within  the  district  were  Hebron,  Petra,  Arad,  Malatha 
(Tell  el  Milk),  Bcersheba,  Kehoboth,  Elusa  {KhalasaJi), 
Eboda  ('Abdek),  i]:c.  Josephus  speaks  of  Upper  Idumea, 
apparently  the  district  ronnd  Hebron,  and  enumerates 
Begabris  (Beit  jibrin)  and  Caphar  Topha  (Tuffdk,  near 
Hebron)  among  its  towns. 

In  the  Talmud  Eleutboropolis  (Beit  jibrin)  is  placed  in 
Idnmea  (Midrath  Yalkut,  Gen.  xxziii.,  and  Bereshith 
'iabba.  ch.  vi.).    Jerome  defines  Idumea  as  extending  from 
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Eleutheropolis  to  Petra  and  Elotli.  The  south  boundary 
of  the  Holy  Land,  as  defined  in  the  Talmud,  included 
Idumea,  the  reason  being  that  the  Idumeans  bad  embraced 
Judaism  about  HO  B.C.  (Joseph.,  Aitt.,  liii.  9,  1).  Strabo 
(lib.  xvL)  speaks  of  the  Edomitcs  as  of  Nabathean  or  Arab 
origin.  Pliny  (//.  N.,  v.  12)  makes  the  country  extend 
southwards  to  the  Serbonian.  bog  (near  the  present  Port 
Said).  Ptolemy  (v.  15),  in  the  middle  of  the  2d  century, 
restricts  the  name  to  a  district  west  of  Jordan,  including 
Elusa  (Khalasah)  and  Gemmaruris  (probably  Jemriirak  in 
the  Hebron  hills).  The  original  Edom  is  called  by  this 
geographer  Arabia  Petrsea. 

The  aboriginal  inhabitants  of  Idumea  were  the  Horim 
or  "  cave  dwellers  "  expelled  by  Esau.  Mount  Seir  is  said 
to  have  been  named  after  one  of  their  chiefs  (Geu.  xxsvL 
20,  Deut.  ii.  12).  Jerome  speaks  of  the  natives  of  this 
country  as  still  dwelling  in  caves,  and  in  common  with-the 
Talmudic  writers  attributes  to  them  the  great  caverns  at 
Eleutheropolis.  The  inhabitants  appear  to  have  been 
always  nomadic  and  pastoral,  they  were  mingled  with  the 
Jews  (tribe  of  Simeon)  and  with  the  Hittites.  At  the 
time  of  the  great  siege  of  Joiusalem  the  Idumeans  fought 
in  concert  with  the  Jews  (Jos.,  J5.  J.,  vL  8,  2),  and  the 
Romans  applied  the  name  Idumea  very  loosely  to  the  whole 
of  southern  Palestine,  including  oven  Jerusalem.  At  the 
present  day  the  habit  of  living  in  caverns  is  very  marked  in 
this  district,  the  rock  being  soft  and  easily  excavated.  The 
soil  is  generally  a  soft  white  marl,  producing  a  rich  herbage 
in  spring,  and  supporting  numerous  flocks.  (c.  E.  c.) 

IFFLAND,  August  Wilhelm  (1759-1814),  a  Ger- 
man actor  and  dramatic  author,  was  born  in  Hanover 
on  the  19th  of  April  1759.  His  father  was  registrar  at 
the  war  office  of  Hanover,  and  intended  that  his  son  should 
be  a  clergyman.  Young  Iffland,  however,  preferred  the 
stage  to  theology,  and  at  the  age  of  eighteen  went  to  Gotha 
in  order  to  prepare  himself  for  a  theatrical  career.  At  that 
time  the  greatest  actor  in  Germany  was  Eckhof,  a  man  of 
undoubted  genius,  for  whom  Lessing  repeatedly  expressed 
the  warmest  admiration  in  his  Hamburgische  Dramaturge. 
Iffland  was  fortunate  enough  to  receive  instruction  from 
him  in  Gotha,  and  under  his  guidance  made  such  rapid 
progress  that  he  was  able  in  1779  to  accept  an  engagement 
at  the  theatre  in  Maunheim,  then  the  most  famous  of  the 
German  theatres.  He  soon  stood  high  in  his  profession, 
and  extended  his  reputation  by  frequently  appearing  at  the 
leading  theatres  in  different  parts  of  the  country.  In  1-796 
he  settled  in  Berlin,  where  he  became  director  of  the 
national  theatre  of  Prussia;  and  in  1811  he  was  made 
general  directorof  all  representations  before  royalty.  On 
the  22d  of  September  1814  he  died.  His  plays  are 
almost  entirely  destitute  of  imagination ;  but  they  display 
a  thorough  mastery  of  the  technical  necessities  of  the 
stage,  and  a  remarkable  power  of  devising  effective  silaa- 
tions.  His  best  characters  are  simple  and  natural,  fond  of 
domestic  life,  but  too  much  given  to  the  utterance  of  sen- 
timental commonplace.  His  best  known  plays  are  Die 
Jdger,  Dienstpfticht,  Die  Advocalen,  Die  Miindel,  and  Die 
Hageslolzen,  all  of  which  are  still  occasionally  represented. 
Iffland  was  a  dramatic  critic  as  well  as  a  dramatic  author, 
and  German  actors  place  high  value  on  the  reasonings  aEd 
hints  respecting  their  art  which  are  to  be  found  in  his 
AlmanachfUr  das  Theater.  As  an  actor  he  fell  far  short  of 
his  master,  Eckhof,  whose  style  was  marked  by  spontaneity 
and  passion,  while  Iffland's  acting  always  bore  traces  of 
elaborate  study.  Henco  he  failed  in  great  tragical  parts  ; 
but  he  was  unexcelled  in  his  day  in  the  skill  with  which 
ho  interpreted  dramatic  conceptions  representing  the  course 
of  ordinary  middle  class  life.  Within  these  limits  he  was 
almost  equally  distinguished  in  his  capacity  for  rendering 
comic  and  pathetic  effects.     In  1798-1802  Mand  issued 
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!,«  D'aiiiatic  n'orh  (with  an  autobiography)  in  l6  volnmci), 
JO  w.'iich,  in  1807-9,  he  added  2  volumes  of  iVeio  Dramatic 
IVrrks.  Two  selections  from  his  writings  were  afterwards 
pabliihed,  the  one  in  10,  the  other  in  11  volumes. 

See  K.  Dancker,  Iffland  in  scincn  Schriflen  ah  Kiinatlcr,  Lchrcr, 
und  Director  der  berlincr  BUhne  ;  and  Koffka,  Iffland  mid  Valberg. 

IGLAU,  or  JiHLAVA.,  one  of  the  oldest  towns  of  Moravia, 
and  second  only  to  Briinn  in  respect  of  size  and  population, 
is  situated  about  50  miles  west-north-west  of  that  city, 
and  on  the  right  bank  of  the  Iglnwa,  close  to  the  Bohemian 
frontier,  in  49°  25'  N.  lat.  and  15°  34'  E.  long.  Iglau 
is  the  capital  of  a  circle  of  the  same  name,  the  seat  of  the 
judicial  authorities,  and  the  military  headquarters  of  the 
district.  It  consists  of  the  town  proper  and  the  suburbs 
of  Frauen,  Pirnitzer,  and  SpitaL  Among  the  principal 
buildings  are  the  churches  of  St  James,  St  Ignatius, 
St  John,  and  St  Paul,  the  town-hall,  a  gymuasium,  a  high 
school,  a  military  seminary,  civil  and  criminal  courts, 
several  hospitals,  and  the  barracks  formed  from  a  monastery 
abolished  by  order  of  the  emperor  Joseph  II.  There  is  also  a 
fine  cemetery,  containing  some  remarkable  monuments.  The 
industrial  establishments  comprise  cloth  and  linerf  weaving, 
paper,  earthenware,  and  glass  factories;  potash,  vinegar,  and 
dye  works ;  tanneries,  iron  foundries,  a  large  brewery,  and 
an  extensive  cigar  factory,  employing  over  2000  hands. 
Fairs  are  periodically  held  in  the  town  ;  and  the  trade  in 
timber,  cereals,  and  linen  and  woollen  goods  is  generally 
brisk.  The  population  in  1870  amounted  to  about  20,200. 
most  of  whom  were  Germans  or  of  German  extraction. 

At  a  very  early  date  Iglau  enjoyed  exceptional  privileges,  and 
they  jvere  confirmed  by  King  Wenceslaus  III.  in  the  year  1250. 
The  town-hall  contains  a  collection  of  municipal  and  mining  lawa 
dating  as  far  back  as  1389.  At  Iglau,  on  July  6,  1436,  the  treaty 
was  made  with  the  Hussites,  by  which  Sigismund  was  acknow- 
ledged King  of  Bohemia.  A  granite  column  near  the  town  marks 
the  spot  where  Ferdinand  I.,  in  1527,  swore  fidelity  to  the  Bo- 
hemian states.  During  the  Thirty  Years'  War  Iglau  was  twice 
captured  by  the  Swedes.  In  1742  it  fell  into  the  hands  of  the 
Prussians,  and  in  December  1805  the  Bavarians  under  Wrede  were 
defeated  near  the  town  by  the  archduke  Ferdinand  d'Este. 

IGLESIAS,  a  town  of  Sardinia,  capital  of  a  district  in 
the  province  of  C'ogliari,  is  beautifully  situated  amongst 
limestone  hills  about  3  miles  from  the  west  coast,  and  at 
the  terminus  of  a  railway  lino  from  Cagliari,  34  miles  west- 
north-wept  from  that  town.  It  is  the  seat  of  the  suffragan 
bishop  of  Cagliari,  and  possesses  a  cathedral,  an  episcopal 
palace,  four  convents,  a  Jesuit  college,  and  the  ruius  of 
old  fortifications.  The  town  is  abundantly  supplied  with 
water  from  various  springs.  The  surrounding  country  is 
highly  productive,  and  there  is  an  active  trade  in  wine,  oil, 
fruits,  cheese,  corn,  and  other  agricultural  products.  Lead 
and  zinc  are  obtained  in  the  neighbourhood.  The  copula- 
tion of  the  town  in  1871  was  6630. 

IGLO,  formerly  Neudorf,  a  mining  town  of  North 
Hungary,  in  the  county  of  Szepes  or  Zips,  is  pleasantly 
situated  on  the  Herndd,  and  on  the  Kaschau-Oderberg  line 
of  railway,  about  6  miles  south  of  Loose  (Leutschau),  in 
48°  56'  N.  lat.  and  20°  33'  E.  long.  Among  the  few  public 
buildings  are  Lutheran  and  Roman  Catholic  churches,  a 
gymnasium,  a  teachers'  seminary,  a  circuit  court,  and  the 
osual  Government  ofScea  There  are,  moreover,  factories 
for  the  manufacture  of  stoneware,  fuller's  earth,  linen,  and 
paper  ;  also  sawmills,  steam  flour  mills,  and  iron  foundries. 
In  the  vicinity  are  extensive  iron  and  copper  mines  and 
Btone  quarries.  The  inhabitants  of  the  town  and  neighbour- 
hood are  chiefly  employed  in  mining,,  bee-keeping,  flax- 
growing,  agriculture,  and  trade.  The  population  (including 
that  of  Great  and  Little  Igl6-Hnilecz)  amounts  to  6691, 
mostly  German  by  nationality  and  Lutheran  by  creed. 
Igl6  was  formerly  the  capital  of  the  sixteen  privileged  Zips 
towns,  and  its  origin  may  be  traced  to  Saxon  colonists  of 
the  12th  century. 


IGNATIUS,  St.  See  Apoptolic  F.vthers,  vol.  ii.  p.  190. 
IGNATIUS  DE  LOYOLA,  St.  See  Loyola. 
IGNORANTINES  (Frei-es  Ijiiorani'ms),  as  the  Brethreni 
of  the  Christian  Schools  {Fveresdes  £ro(es  C/irctieuues)  aro 
commonly  though  improperly  called,  are  a  religious  frater; 
nity  founded  at  Rheims  in  1679,  and  formally  organized 
in  1683,  by  the  priest  Jean-Baptiste  do  La  Salle,  for  the 
purpose  of  affording  a  free  education,  especially  in  religion, 
to  the  children  of  the  poor.  The  name  Iguorantine  was 
given  either  on  accoimt  of  the  low  class  of  the  pupiLj,  oi 
from  a  clau=o  in  the  rules  of  the  order  forbidding  it^ 
members  to  learn  or  teach  Latin.  Other  popular  name: 
applied  to  the  order  are  Freres  de  Saiiit-Yoit,  from  tho 
house  at  Rouen,  which  was  their  headquarters  from  1705 
till  1770,  Fiircs  rt  quatre  bras,  from  their  hanging  sleeves, 
and  Freres  Fouetteurs,  from  their  former  use  of  the  whip 
(foxiet)  in  punishments.  The  brethren,  although  not 
allowed  by  their  rules  to  enter  holy  orders,  take  the  usual 
vows  of  chastity,  poverty,  and  obedience.  They  are  dis- 
tinguished by  a  peculiar  coarse  black  drc.=!S,  consisting  of  a 
cassock,  a  hooded  cloak  with  hanging  sleeves,  and  a  broad- 
brimmed  hat.  The  order,  approved  by  Pope  Benedict 
XIII.  in  1725,  rapidly  spread  over  France,  and  although 
expelled  after  the  Revolution  of  1789,  was  recalled  by 
Napoleon  in  1803,  and  formally  recognized  by  the  French 
Government  in  1808.  Since  then  its  members  have  pene- 
trated into  nearly  every  country  of  Europe,  and  into 
America,  Asia,  and  Africa.  In  Franco  alone  they  number 
more  than  1300  schools  for  young  and  old,  attended  by 
upwards  of  300,000  pupib,  taught  by  some  8000  masters. 
See  Ilistoire  du.  Venerable  J.-B.  de  la  Salle,  by  A.  Ravelet, 
2d  ed.,  Paria,  1874. 

IGUALADA,  a  town  of  Spain,  in  the  province  of  Bar- 
celona, is  situated  on  tho  left  bank  of  the  Noya,  in  a  rich 
agricultural  and  vinebearing  country,  32  miles  north-west 
of  Barcelona.  It  consists  of  an  old  and  a  new  town,  the 
former  dilapidated  and  dirty,  with  narrow  and  irregular 
streets  and  the  remains  of' a  fortress  and  ramparts,  while 
the  latter  possesses  regular  and  spacious  streets  und  many 
fine  houses.  Among  the  public  buildings  are  an  old  Gothip 
church,  a  town-hall,  two  conventual  buildings,  a  clerical 
'college,  a  ho.«pital,  and  roilitjiry  barracks.  The  former 
commercial  prosperity  of  Igualada  has  now  much  declined, 
but  its  industries  are  still  considerable,  and  comprise  cotton 
spinning,  cotton  and  woollen  weaving,  and  the  manufac- 
ture of  firearms,  leather,  hats,  and  brandy.  There  is  also 
some  trade  in  com.     Population  in  1877,  11,882. 

IGUANA  (Iguanidce),  a  family  of  lizards  belonging  to 
the  suborder  Pachyglossce  or  "  thick-tongued,"  and  compris- 
ing 56  genera  and  236  species.  With  a  single  undoubted 
exception,  all  the  genera  of  this  extensive  family  beloBg 
to  the  New  World,  being  specially  characteristic  of  the 
Neotropical  region,  where  they  occur  as  far  south  as 
Patagonia,  while  extending  northward  into  the  warmer 
parts  of  the  Nearctic  region  as  far  as  California  and  British 
Columbia.  The  single  non-American  genus — Brachylophui 
— occurs  in  the  Fiji  Islands.  The  iguanas  are  characterized 
by  the  peculiar  form  of  their  teeth, 'these  being  round  at 
the  root  and  blade-like,  with  serrated  edges  towards  the 
tip,  resembling  in  this  respect  the  gigantic  extinct  reptile 
iguanodon.  The  typical  forms  belonging  to  this  family 
are  distinguished  by  the  large  dewlap  or  pouch  situated 
beneath  the  head  and  neck,  and  by  the  crest,  composed 
of  slender  elongated  scales,  which  extends  in  gradually 
diminishing  height  from  the  nape  of  the  neck  to  the 
extremity  of  the  tail.  The  latter  organ  is  ysfj-'  long, 
slender,  and  compressed,  while  its  vertebrae,  ib  common 
with  those  of  certain  other  lizards,  possess  thin  nnossified 
'  septa  traversing  their  centres.  It  is  owing  to  the  weakness 
1  thus  produced  in  their  vertebral  column  that,  when  caught 
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cy  flic  tail,  they  aro  able  to  part  so  rcarlily  with  the 
purtiou  seized.  The  tongue  is  generally  short  ami  not 
deeply  divided  at  its  extremity,  nor  is  its  base  retracted  into 
a  sheath;  it  is  always  moist  and  covered  with  a  glutinous 
secretion.  The  prevailing  colour  of  the  iguanas  is  green  ; 
and,  as  the  majority  of  them  aro  arboreal  in  their  habits, 
xuch  colouring  may  be  generally  regarded  as  protective. 
Those  on  tbo  other  hand  which  reside  on  the  ground  have 
much  duller,  although  as  a  rule  equally  protective  hues  ; 
thus  Darwin  observed  on  the  shore  at  Bahia  a  terrestrial 
member  of  this  family,  which  from  its  mottled  appearance 
coiilJ  hardly  be  distinguished  from  the  surrounding  surface. 
Iguanas,  however,  possess  to  an  extent  only  exceeded  by 
The  chameleon  the  power  of  changing  their  colours,  their 
brilliant  green  becoming  transformed  in  an  instant,  under 
the  influence  of  fear  or  irritation,  into  more  sombre  hues 
niid  even  into  black.  They  diiTer  greatly  in  size,  from  a 
few  inches  to  several  feet  in  length.  One  of  the  largest 
and  most  widely  distributed  is  the  common  iguana  (Iguana 
(uberculala),  which  occurs  in  South  America  and  the  AVest 
Indies.     It  attains  a  length  of  5  feet,  and  is  of  a  greenish 


Ignana. 
colour  occasionally  mixed  with  brown,  while  the  tail  is 
eurronnded  with  alternate  rings  of  those  colours.  Its  food 
consists  of  vegetable  substances,  which  it  obtains  from  the 
forest  trees  among  whose  branches  it  lives  and  in  the 
hollows  of  which  it  deposits  its  eggs.  These  are  of  an 
oblong  shape,  about  an  ^ch  and  a  half  in  length,  and  are 
said  by  travellers  to  be  very  pleasant  eating,  especially 
wlien  taken  raw,  as  they  usually  are,  and  mixed  with 
farina.  They  are  timid,  defenceless  animals,  depending 
for  safety  on  the  comparative  inaccessibility  of  their  arboreal 
haunts  and  their  protective  colouring,  which  is  rendered 
even  more  effective  by  their  remaining  still  on  the 
approach  of  danger.  Otherwise  they  exhibit  few  signs 
of  animal  intelligence.  "The  iguana,"  says  Bates  (The 
Kalnialisl  on  the  Amazon),  " is  one  of  the  stupidest  animals 
I  ever  met.  The  one  I  caught  dropped  helplessly  from  a 
tree  just  ahead  of  me">;  it  turned  round  for  a  moment  to 
have  an  idiotic  stare  at  the  intruder,  and  then  set  off  run- 
ning along  the  path.     I  ran  after  U  and  it  then  stopped  as 


a  timid  dog  would  do,  croirching~<Iown  nncf  iicrniilling  nic 
to  seize  it  by  the  neck  and  carry  it  ofi."  Along  with  80\enil 
other  specie><  the  common  iguana  is  much  Bought  after  iu 
tropical  America  ;  the  natives  esteem  its  flesh  a  delicncy, 
and  capture  it  by  slipping  a  noose  round  its  ueck  as  it  sitJ 
in  fancied  security  on  the  branch  of  a  tree.  Although 
chiefly  arboreal,  many  of  the  iguanas  take  readily  to  thf 
water ;  and  there  is  at  least  one  species,  Oreocei^haiui 
ci-iitatus,  which  leads  for  the  most  part  an  aquatic  life. 
These  marine  lizards  occur  only  in  the  Galapagos  Islands, 
where  they  are  never  seen '  more  than  20  yards  inland, 
while  they  may  often  bo  observed  in  compauics  several 
hundreds  of  yards  from  the  shore,  swimming  with  great 
facility  by  means  of  their  flattened  tails.  Their  feet  are 
all  more  or  less  webbed,  but  in  swimmmg  they  are  said  to 
keep  these  organs  motionless  by  their  sides.  Their  food 
consists  of  marine  vegetation,  to  obtain  which  they  dive 
beneath  the  water,  where  they  aro  able  to  remain,  without 
coming  to  the  surface  to  breathe,  for  a  very  considerable 
time.  Though  they  are  thus  the  most  aquatic  of  lizard.^, 
Mr  Darwin,  who  studied  their  habits  during  his  visit  to  those 
islands,  states  that  when  frightened  they  will  not  enter  the 
water.  Driven  along  a  narrow  ledge  of  rock  to  the  edge 
of  the  sea,  they  preferred  capture  to  escape  by  swimming, 
while  if  thrown  into  the  water  they  immediately  returned 
to  the  point  from  which  they  started.  A  land  species 
belonging  to  the  allied  genus  Trachyaphalus  also  occurs 
in  the  Galapagos,  which  differs  from  most  of  its  kind  in 
forming  burrows  in  the  ground. 

IQUANODON,  a  genus  of  extinct  Diuosauriau  reptiles, 
the  remains  of  which  have  been  found  iu  greatest  abund- 
ance in  the  Wealden,  a  delta  formation  of  the  south-east  of 
England.  They  also  occur,  though  more  sparingly,  iu  thr 
Lower  Greensand,  where  lately  (1879)  Professor  Prestwich 
announced  the  discovery  in  the  "  Kimmeridge  Clay"  of 
what  are  as  yet  the  earliest  known  remains  of  these  reptiles. 
Although  no  complete  skeleton  of  the  iguanodon  has  beeij 
found,  such  bones  of  it  as  have  been  obtained  prove  it  to 
have  been  one  of  the  largest  terrestrial  animals  known. 
Thus  its  femur  in  one  instance  measured  from  4  to  5  feel 
in  length,  with  a  circumference  of  22  inches  at  its 
narrowest  part.  These  and  other  •measurements  led  Dr 
Mantell — the  original  discoverer  ol  IjuanodoH — and  others 
to  conclude  that  it  probably  attained  n  length  of  from  50 
to  60  feet.  Its  front  limbs  appear  to  have  been  small, 
while  the  hind  pair  attained  enormous  development,  and 
from  the-  structure  of  the  latter,  which  may  be  regarded 
as  intermediate  between  those  of  existing  reptiles  and  of 
birds,  the  iguanodon  is  supposed  to  have  either  habitually 
or  occasionally  walked  on  its  hind  legs  like  a  bird.  This 
supposition  is  rendered  all  the  more  probable  by  the 
discovery  in  the  same  strata  of  gigantic  three-toed  footsteps 
in  pairs  such  as  might  have  been  formed  by  the  iguanodon 
had  it  walked  in  this  bipedal  manner.  The  teeth  of  these 
animals  formed  one  of  their  most  marked  characterbtics, — 
bearing  a  striking  resemblance  to  the  teeth  of  existing 
iguanas  in  their  blade-like  form  and  serrated  edges,  but 
differin<'  from  these  as  well  as  from  those  of  all  other  known 
reptiles  in  internal  structure.  Like  existing  iguanas  they 
were  probably  herbivorous,  using  their  teeth  for  cutting 
and  tearing  their  tough  vegetable  food ;  unlike  these, 
however,  they  appear  to  have  used  their  teeth  also  for  the 
purpose  of  mastication.  This  is  shown  by  the  deeply  worn 
condition  in  many  cases  of  the  crowns  of  their  teeth,  which, 
from  '  being  sharp  and  incisor-like,  gradually  assumed  a 
molar-like  form.  As  the  old  teeth  were  thus  reduced  by 
"  tear  and  wear,"  they  were  gradually  replaced  by  a  fresll 
dental  crop.  The  front  portion  of  the  jaws  was  destitute 
of  teeth,  the  upper  part  being  beak-like,  while  the  lower 
WQj  hollowed  out  like  the  same  region   in   the  parrot. 
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Professor  Owen  regards  this  as  an  arrangement  to  facilitate 
the  protrusion  of  what  was  probably  a  long  prehensile 
tongue — an  organ  which  the  iguanodon  may  be  supposed 
to  have  employed  in  stripping  the  foliage  from  the  trees. 
There  is  no- fossil  evidence  to  show  that  it  possessed  either 
scutes,  scales,  or  any  other  form  of  dermal  armour. 

IQUVIU.M.     See  El'gubine  Tables  and  Gubbio. 

ILCHESTER,  formerly  Ivelchestek,  a  market-town  of 
Somersetshire,  is  situated  in  the  valley  of  the  river  Ivel  or 
Yeo,  33  miles  south-south-west  of  Bath,  and  5  miles  uorth- 
north-east  of  Yeovil  railway  station.  It  is  connected  by  a 
Btone  bridge  with  the  village  of  Northover  on  the  other 
side  of  the  river.  The  principal  buildings  are  the  parish 
church  of  St  Mary,  an  old  edifice  in  the  Early  English 
style,  with  a  small  octagonal  tower,  and  the  town-hall. 
It  possesses  almshouses,  founded  in  1426,  and  national 
schools.  There  are  no  manufactures  or  trade,  and  the 
importance  of  the  town  belongs  wholly  to  the  past.  Under 
the  Romans  it  was  a  military  station,  and  bore  the  name 
of  Jsckalis.  Anciently  it  was  a  place  cf  considerable  ex- 
tent, and  was  defended  by  walls  and  a  deep  moat.  Traces 
of  these  fortifications  are  still  to  be  found,  and  numerous 
Roman  remains  have  been  discovered  at  different  periods. 
During  a  rebellion  against  William  Rufus  in  1088,  the 
town  was  successfully  defended  against  Robert  Mowbray, 
one  of  the  leaders  of  the  insurgents.  Before  the  Reform 
Act  of  1832,  when  it  was  disfranchised,  Ilchcster  returned 
two  members  to  parliament.  The  county  jail  was  there  until 
1846.    The  population  of  the  town  in  1871  was  751. 

ILE-DEFRANCE,  an  old  district  of  France,  forming  a 
kind  of  island,  bounded  by  the  Marne,  the  Seine,  the 
Oiae,  the  Aisne,  and  the  Ourcq.  Until  the  end  of  the 
Carlovingian  dynasty  it  was  included  in  the  domains  of 
the  crowik  The  government  of  lie  de-Franco,  named  after 
this  district,  n.ow  embraces  the  department  of  the  Seine, 
together  with  the  greater  part  of  Seine-et-Oise,  Seine-et 
JIarne,  Oise,  and  Aisne,  and  a  small  part  of  Loiret  and 
Nifevre.  It  was  bounded  on  the  N.  by  Picardy,  on  the  W. 
by  Normandy,  on  the  S.  by  Orl^annaia  and  Nivernais,  and 
on  the  R  by  Champagne.     Its  capital  was  Paris, 

ILFRACOMBE,  a  market-town,  seaport,  and  watering- 
place  of  Devonshire,  is  picturesquely  situated  on  the 
Bristol  Channel,  and  at  the  terminus  of  a  branch  of  the 
London  and  South-Western  Railway,  11  miles  north  by 
west  of  Barnstaple,  and  50  miles  north-west  by  west  of 
Exeter.  The  parish  is  under  the  government  of  a  local 
board  of  health,  established  in  1857.  The  old  town,  built 
on  the  cliffs  above  the  harbour,  consists  of  a  principal 
street  about  a  mile  ia  length,  with  smaller  streets  branching 
off  from  it.  Behind  the  old  town  many  fine  villas  and 
marine  residences  rise  in  beautiful  terraces  commanding 
picturesque  and  magnificent  views.  The  heights  or  torrs 
overspread  with  foliage  form  a  sort  of  semicircle  round 
the  town,  stretching  westwards  to  a  considerable  distance  ; 
and  it  is  sheltered  from  the  sea  by  the  Capstone  Rock. 
Hillsborough  Rock,  ou  the  east  side  of  the  harbour,  with  a 
height  of  about  500  feet,  has  near  its  summit  some  remains 
supposed  to  be  of  Celtic  origin.  On  Lantern  Rock,  at  tho 
west  side  of  the  harbour,  a  lighthouse  has  been  erected. 
For  access  to  the  bathing  ground,  whici  is  confined  to  a 
few  small  coves  at  the  foot  of  the  rocks,  three  tunnels  have 
been  cut  through  the  solid  rock.  Inland  the  country  pre- 
sents a  beautiful  variety  of  hill  and  dale,  clothed  with 
woods  and  possessing  a  rich  and  luxuriant  vegetation. 
The  principal  public  buildings  are  tho  parish  church,  dating 
from  the  12th  century,  and  recently  restored,  and  St 
Phihp  a^d  St  James's  Church,  recently  erected  at  a  cost  of 
ever  £10,000,  the  town-hall  erected  in  18G0,  tho  market- 
house  of  the  same  date,  the  baths,  and  the  assembly  rooms. 
Waterworks  were  completed  in  1866  at  a  cost  of  £7000. 


The  narbour,  formed  wholly  of  a  natural  basin,  admits" 
vessels  of  more  than  200  tons  burden,  and  there  is  a  jiicr 
850  feet  in  length.  •  Herring  fishing  is  prosecuted,  but  the 
sliipping  trade  has  considerably  declined  The  population 
of  the  parish,  which  in  1861  was  3851,  was  4721  in  1871. 

The  name  of  tlie  town  is  differenily  spelt  in  old  documents,  tlie 
variations  being  llfordscomlje,  Allreuscombe,  Alfiincombo,  Ufar- 
combe,  and  lirriJcombe.  In  the  latter  part  of  tho  13tli  centruy  it 
obtained  a  grant  for  holding  a  fair  and  market,  and  in  tho  reign  of 
Edward  111.  it  was  a  place  of  such  importance  as  to  supply  him 
with  six  ships  and  ninety-six  men  for  his  nrmauient  against  Calais. 
During  tho  Parliamentary  war,  bi  ing  gairisoncd  for  the  Round- 
heads, it  was  ill  1«44  captured  by  the  Rojalists,  but  in  104C  it  f^l 
into  the  hands  of  Fairfa 

ILHAVO,  a  tov.'n  of  Portugal,  province  of  Beira  and  dis- 
trict of  Alveiro,  is  situated  on  the  Atlantic  Ocean,  8  miles 
south-west  of  Alveiro  and  34  north-west  of  Coimbra.  It -is 
inhabited  chiefly  by  fishermen,  but  has  a  celebrated  manu- 
factory of  glass  and  porcelain,  the  Vista-Alegre,  at  which  the 
art  of  glass-cutting  has  reached  a  high  degree  of  perfection. 
Salt  is  largely  exported.     The  population  is  about  6000. 

ILI,  one  of  the  principal  rivers  of  Central  Asia,  in  what 
is  now  tho  Russian  province  of  SemiryetchensL  The 
head-stream,  called  the  Tekes  (French  form,  Tekesse),  rises 
at  a  height  of  11,600  feet  in  the  Ulabas  mountains,  which 
lie  to  the  E.  of  Lake  Issyk-kul,  about  79°  50'  E.  long,  and 
42°  40'  K.  ht.  At  first  it  flows  eastward  and  north- 
eastward through  a  mountainous  gorge  which  gradually 
widens  into  a  valley  of  considerable  breadth  between  the 
Tian-Shan  range  on  the  south  and  the  Kara-Tau  and  the 
Temur-lik  or  Nan-Shan  on  the  north.  Meeting  the  Kunges 
(French  form,  Koungesse)  from  the  east,  the  river  takes  a 
westerly  direction ;  and  under  the  name  of  Hi  it  continues 
to  hold  westward  for  about  300  miles,  to  the  neighbour- 
hood of  the  military  post  of  Hi  or  Ilijsk  in  77°  5'  E.  long. 
The  valley  between  79°  30'  and  82°  E.  long,  is  about  50 
miles  wide,  and  the  portion  above  the  town  of  Kuldja  (Old 
Kuldja)  is  fertile  and  populous,  Tarantchi  villages  following 
each  other  in  rapid  succession,  and  tho  pastures  being  well 
stocked  with  sheep  and  cattle  and  horses.  At  Ilijsk  the 
river  turns  north-west,  and  at  length,  after  traversing  a 
district  of  desert  and  marsh,  it  falls  by  at  least  seven 
mouths  into  the  Balkhash  Lake,  tho  first  bifurcation  of 
the  delta  taking  place  about  115  miles  up  the  river.  From 
Old  Kuldja  to  New  Kuldja,  according  to  Captain  Fischer 
(1871),  the  Hi  is  navigable  for  only  two  and  a  half 
months  at  most,  and  even  then  considerable  difficulty  is 
occasioned  by  the  shoals  and  banks.  From  New  Kuldja 
to  Ilijsk  (280  miles)  navigation  is  easy  when  the  water  ia 
high,  and  practicable  even  at  its  lowest  condition.  The 
section  from  Ilijsk  to  Lake  Balkhash  (about  240  miles) 
was  explored  in  1856  at  the  instance  of  Mr  Kutznezoff, 
who  had  a  boat  built  on  tho  lake  and  towed  up  stream ; 
he  found  a  passable  channel  all  the  way,  but  no  practical 
use  has  since  been  made  of  it.  Except  in  the  deltaic  portion, 
the  river  has  a  rapid  current  and  the  water  is  turbid.  At 
Ilijsk  there  is  a  ferry  on  the  road  from  Kopal  to  Vyernoe. 
The  principal  tributaries  of  the  Hi  are  the  Kash,  the 
Belluluko,  and  the  Kur-Tcharyn.  A  vast  number  of 
streams  flow  towards'it  from  the  mountains  on  both  sides, 
but  the  great  proportion  of  them  are  used  «p  by  the  irri- 
gation canals,  and  never  reach  their  natural  goal  The 
wealth  of  coal  in  the  valley  is  said  to  be  great,  and  the 
Chinese  worked  gold  and  silver  with  profit.  Fort  Hi  or 
Hijsk,  a  modern  Russian  establishment,  must  not  be  con- 
founded with  Hi,  the  old  capital  of  the  Chinese  province 
of  the  same  name.  The  latter,  otherwise  known  as  Hoi- 
yuan-tchen,  New  Kuldja  (Gulja),  or  Mantchu  Kuldja,  was 
formerly  a  city  of  70,000  inhabitants,  but  now  lies  com- 
pletely deserted.  Old  Kuldja,  Tatar  Kuldja,  or  Nin  Yuan 
is  now  the  principal  town  of  the  distiict.     See  Kuldja. 
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Si-f  riaor  auJ  nolmorMn,Zi*i//'aj(r:nirA'#nii/ni»siZ<'jifii«.  lUichea, 
a».;  Somcaow  in  IVterinann's  ilUthfilumjen,  185S  ;  Shear  Hoa, 
tmp.;  nadlofT,  "Do*  lli-Thal  nnd  wino  Bowolinor,"  in  Petcrmann'a 
Mutheiliiajin,  ISfld  ;  HcIlnoM,  Din  j:utxn  in  CenJraliwien  ;  Yam- 
l)crf,  "Tlie  Tekoa  VaUey,"  in  Occin  Jlighvat/s,  vol.  i. ;  Sowcnow, 
Erfanchunq  Ha  TMan-Shan-Gfbirjai/stem  (1875);  A.  W.  Dilko, 
-'  l)u  the  Valley  of  the  Hi,"  in  rrcc.  lioy.  Gcog.  See.,  1874. 

ILIOS,  or  Ilium.     Seo  Tuoy. 

ILKESTOy,  a  market-tonn  of  Derbysliiro,  is  Bituated 
<m  a  bill  couiniauding  tiiia  views  of  tlio  ErcwasU  valley, 
nud  00  the  Erewasli  branch  line  of  tho  Slidland  Railway, 
8  miles  west  by  north  of  Nottingham,  and  9  oast-north- 
cast  of  Derby.  Tlio  town  is  under  the  government  of  a 
local  board  of  health,  and  has  a  county  court  Tho  prin- 
cipal buildings  are  tho  parish  church  of  St  Slary's  in  tho 
Norman  and  Early  English  stylo,  with  lofty  pinnacled 
tower;  the  town-hail  erected  in  1868  ;  and  the  mechanic's 
tnstituto.  National  schools  have  been  recently  erected, 
Tho  manufactures  of  tho  town  oro  principally  hosiery  and 
lace,  and  various  kinds  of  stoneware.  Coal  and  iron  aro 
wrought  in  tho  neighbourhood.  An  alkaline  mineral  spring, 
resembling  the  seltzer  water  of  Germany,  was  discovered 
ia  1830,  and  baths  were  then  erected,  which  wero  after- 
wards extended.  Tho  waters  aro  used  both  externally 
and  iutcrually,  and  aro  elBcacious  in  rheumatism,  gout, 
epinal  alTections,  liver  comiilaints,  and  kindred  ailments. 
The  principal  constituents  of  tho  water  aro  carbonic  acid, 
eulphuric  acid,  muriatic  aciJ,  lime,  magnesia,  and  soda. 
Tho  town,  which  is  very  ancient,  obtained  a  grant  for 
«  market  and  fair  ia  1251.  It  was  formerly  tho  eeat 
of  tho  assizes,  which  wero  transferred  to  Nottingham  on 
account  of  tho  plague.  The  population  of  tho  parish 
in  1801  was  8374,  and  of  the  town  3330,  and  tho  popn- 
latiou  of  the  parish  and  local  board  district  in  1871  was 
9662. 

ILLE-ET-VILAINE,  a  maritime  department  of  France, 
formed  out  of  part  of  the  old  province  of  Brittany,  is 
fiituated  on  the  north-west  coast,  between  47°  38'  and  48° 
37'  N.  Int.  and  1°  and  2"  14'  W.  long.  It  is  bounded  on 
tho  N.  by  tho  sea  and  the  department  of  Manche,  on  the 
E.  by  Mayennc,  on  tho  S.  by  Loire-IufOrieure,  and  on  the 
W.  by  Morbihan  and  C6tes-du-Nord.  It  takes  ita  name 
from  its  two  principal  rivers,  the  Ille  and  the  Vilaine. 
The  former  joins  the  Vilaine  at  Rennes  after  a  course  of 
18  miles  through  the  department,  and  the  latter,  which 
fises  ia  Mayeune,  flows  past  the  towns  of  Vitrd,  Rennes, 
«nd  Redon.  The  stream  is  tidal  up  to  the  port  of  Redon, 
ond  is  navigable  for  barges  as  far  as  Rennes.  The  Vilaine 
receives  the  Meu  aud  the  Seiche,  which  aro  both  navigable. 
There  are  two  other  navigable  streams,  the  Airon  and  the 
Ranee.  The  IlIe-ct-Rance  canal  connects  the  town  of 
Rennes  with  thoso  of  Dinau  and  St  Malo.  The  depart- 
ment forms  one  vast  plateau,  broken  by  ranges  of  low 
hills,  which  decline  on  tho  one  side  to  the  English  Channel 
nnd  on  the  other  to  the  Bay  of  Biscay.  The  sea-coast  iine 
ia  partly  rocky  and  partly  marshy,  the  marshy  portions 
being  in  many  places  defended  against  the  encroachments  of 
the  sea  by  artificial  dams.  There  are  also  morasses  ia  many 
parts  of  the  interior,  with  a  number  of  stagnant  lakes,  a 
circumstance  which  renders  tho  atmosphere  vury  humid. 
The  sky  is  seldom  bright,  for  tho  south-west  winds,  while 
they  keep  tho  temperature  raild,  also  bring  frequent 
fihowers,  nnd  in  spring  and  autumn  thick  fogs  prevail. 
The  soil  is  thin  and  cot  very  fertile,  but  lately  has  been 
improved  by  the  use  of  artificial  manure.  Tlie  only  truly 
fruitful  portion  is  that  round  Dol.  About  two-thirds  of 
the  soil  is  uiider  culture,  one-ninth  in  meadows,  one-fifteenth 
in  wood,  and  one-sixth  waste.  Cereals  of  all  kinds  are 
grown,  but  the  principal  are  wheat,  rye,  and  barley. 
Potatoes,  flour,  and  hemp  are  also  largely  grown,  and 
tobacco  is  cultivated  to  eomc  cxtcut     Apples  and  pears 


are  the  principal  fruit,  and  tho  cider  of  the  canton  of  Dol 
has  a  high  reputation.  Tho  vine  is  cultivated  in  the 
southern  districts.  Cheese,  saii'  to  equal  Gruycre,  ia  made 
ia  considerable  quantities,  and  the  butter  of  Ilcuues  has  a 
reputation  equal  to  that  i/f  tho  best  in  France.  Larjjo 
numbers  of  horses  aud  cattle  aro  raised.  Tho  horses 
belong  to  the  small  hardy  Breton  breed,  and  are  much  in 
demand  as  post  and  artillery  horses.  Notwithstanding  tho 
extent  of  heath  land  very  few  sheep  aro  kept  The  principal 
manufactures  arc  leather,  sea-salt,  glass,  paper,  nnd  linen. 
Iron  ore  is  obtained  iu  considerable  quantities,  and  thcro 
are  also  lead  and  zinc  mines,  as  well  as  slate  quarriei  The 
population  is  of  Celtic  origin,  and  tho  dialect  is  a  mixture 
of  Celtic  nnd  French.  Ille-et-Vilaine  is  divided  into  the 
arrondis£ementa  of  Fougires,  St  Malo,  ilontfort,  Redon, 
Rennes,  and  Vitrd,  with  43  cantons  nnd  350  communes. 
The  chief  town  is  Rennes,  and  the  principal  seaport  St 
Malo.  The  department  has  an  area  of  2507  square  miles. 
The  population  ia  1872  was  589,532,  and  in  1870  it  had 
reached  602,712. 

ILLINOIS. 

ILLINOIS,  one  of  tlie  I'liittd  Stales  of  America,  is  the 
eif;litli  state  admitted  to  the  I  iiiuii  after  the  aduptiuii 
of  the  federal  eoii-stitiition,  and  by  the  ceiisiLs  of  IM'U  is  the 
third  in  rank  of  population.  It  extends  from  SC^  oii'  to  4'2f> 
3U'  X.  lat.,  and  87°  3V  to  >.»10-!0'  W.  loiijf.  It  is  Ss*  miles 
lonp  and  ■_'12  wide,  and  contains  an  area  of  .')(),C50  square  miles, 
or  3li,2"i(J,l)iJ0  acres.  It  is  luiiiiided  on  the  north  by  \Visconsin; 
on  (he  e.xst  by  I>ake  ^Mirliicnin  and  the  stale  of  Indiana,  from 
which  it  is  separated  in  iiart  by  the  Wabash  river;  on  the  south 
by  the  (Miilluent  rivers  Jlississippi  and  Ohio,  which  sejiarate  it 
from  the  states  of  Kontiieky  and  .Missouri,  and  on  the  west  by 
the  river  Mississippi,  wliicli  separates' it  from  the  stales  of  Mis- 
souri and  Iowa. 

Tiipnjirophii. — The  state  of  Illinois  is  in  the  main  level,  with 
few  hills  and  no  mountains.  The  siirl'aoe  is  an  ineliiied  plain, 
gently  dosceiKling  from  the  northeast  in  a  southwest  direction 
toward  the  Mississippi.  Aloiis;  tlie  river  bottoms  the  soil  is  of 
vegetiible  ninld  40  feet  in  depth.  On  these  bottoms  heavy 
crops  of  maize  have  been  raised  for  many  years  without  manur- 
ing, (ioiilogists  are  now  quite  unanimously  of  theopinimi  that 
the  whole  state  was  once  the  bed  of  an  immense  fre>h-water 
lake.  The  theory  is  also  advanced  that  in  former  ages  the 
waters  of  the  great  lakes  (lowed  into  the  ( iulf  of  Mexico  through 
the  ehnnnels  of  the  Illinois  and  the  Mississippi  rivers.  The 
soil  is  of  a  diluvial  character,  formed  of  the  decayed  vegetation, 
and  the  loam  and  mold  which  foi-m  the  surface  are  iiiiderlaja 
by  an  almost  solid  bed  of  clay.  This  bed  of  clay  at  varying 
depths — often  25  feet,  sometimes  even  40  feet — keejis  the  mois- 
ture in  the  soil  from  wasting,  and  thus  contributes  uidircctlv  to 
the  richni>ssof  the  soil,  which  seems  inexhaustible  in  fertility. 
The  plough  may  be  run  for  hundreds  of  miles  over  these  exten- 
sive prairies  without  ever  touching  even  a  pebble  or  a  ^rain  of 
sand.  The  ploughing  is  still  very  shallow,  owing  to  the  richness 
of  the  soil,  and  in  the  greater  portion  of  the  state  no  rotation  of 
crops  nor  manuring  is  neeessjirv.  J  f  the  soil  shows  signs  of  ex- 
haustion, all  that  is  required  to  restore  its  prodnctivenc^  is 
deeper  ploiiehiug,  fallowing,  grassing  or  manuring.  (.'roi>s  have 
not  failed  in  a  ]>eriod  of  lifty  years.  Kainshave  been  abundant 
and  evenly  distributetl.  The  rainfall  has  been  insnilirient  only 
two  or  three  seasons,  and  as  many  setisons  too  great.  There 
has  once  Ixsen  a  frost  in  the  summer.  Hut  from  no  one  of  these 
causes  lias  widespread  sullisring  been  inllicted  upon  the  farmers 
of  the  state. 

Gcolo'iy. — ^Tlie  entire  surface  of  the  state  is  of  limestone 
formation,  and  the  larger  i>art  belongs  to  the  carlioniferous  era. 
The  extensive  coal  lied  strt'tches  A'h  miles  in  length  from 
northwest  to  southeast,  and  200  mPe-s  in  breadth  from  St. 
Louis  toward  the  iiortlieast.  These  coal  beds  aro  a  part  of  the 
great  bituminous  coal  formations  lying  in  this  and  the  adjoining 
states.  The  coal  strata  vary  in  thickness  from  31  to  8  feet, 
which  is  much  less  than  the  thickness  of  the  coal  mea.sures  of 
the  s:ime  formation  in  Ohio  and  I'ennsylvania.  As  the  strata 
in  the  state  are  undulating,  the  limestones  and  sandstone*  of 
the  I'ormat ions  below  are  often  bnmght  to  the  snrtaoe.  In  the 
northwestern  part  of  the  state  around  tialena  are  rich  lead  d&- 
posita,  lying  at  the  soutliem  end  of  the  great   western   lead 
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bearing  belt.  In  tlie  nortlieasteni  corner  of  the  state  for  (jtiite 
&  distance  back  from  Lake  Michigan,  tlie  district  belongs  to 
the  Post-tertiary  formation,  and  in  the  southeastern  part  evi- 
dences of  the  I'ermian  group  liave  been  foimd  in  strata  overly- 
ing the  coal  measures. 

From  the  lower  Silurian  limestones  the  argentiferous  galena 
is  mined  in  such  quantities  as  to  form  quite  an  important  item 
in  tlie  products  of  the  state. 

Mitieraiui/y. — Bituminous  coal  is  first  among  the  minerals  of 
the  state.  Tlie  coal  beds  iniderlie  over  two-tliirds  of  the  sur- 
face of  the  state.  The  estimated  coal  area  is  36,800  square 
miles.  Tlie  product  in  1880,  according  to  the  U.  S.  census, 
was  6,0S;),.')14  tons;  the  value,  J!S,730,"5r).  By  Saward's 
estimate  the  number  of  tons  produced  in  1886  was  9,250,000. 
Some  cannel  coal  is  also  found  in  tlie  state.  Besides  this  source 
of  supply,  bituminous  coal  is  brought  by  rail  from  Indiana  and 
Ohio,  and  anthracite  coal  by  water  from  Pennsylvania.  Some 
iron  is  found  in  the  state,  although  it  acquires  value  only  when 
mixed  with  the  hajmatic,  specular  and  spathic  ores  brought 
into  the  state  from  the  Lake  Superior  iron  region  and  from 
Missouri.  Lead  ore  is  found  in  .Jo  Daviess  County,  and  to  this 
the  city  of  (ialena  owes  its  name.  Quite  a  percentage  of  silver 
is  found  in  this  lead  ore. 

Zinc  is  mined  in  the  northern  part  of  the  state,  and  excellent 
veins  of  copper  ore  are  also  found  there,  along  Plum  creek  and 
the  Pecatonica  river.  .  Limestone  of  good  quality  for  burning 
and  building,  freestone,  gypsum  and  variegated  marble,  are 
found  in  some  places.  Salt  sjirings  exist  in  Vermilion,  Jack- 
son and  (rallatiu  counties,  and  Sulphur  and  Chalybeate  springs 
in  Jefferson  county.  Other  medicinal  springs  are  scattered  be- 
tween l^eru  and  Ottawa. 

Vcnetation. — ()ak  and  other  forest  trees  sparsely  dot  the 
praines,  and  here  and  there  wooded  areaii  are  found,  where  the 
sandstones  and  limestones  above  the  coal  formations  appear  on 
the  surface.  Trees  have  been  extensively  planted  along  the 
rivers,  .\bout  one-sixth  of  the  surface  of  the  state  is  wood- 
land. The  trees  most  abundant  are  oak,  black  walnut,  ash, 
sugar  majjle,  locust,  elm,  hickory,  linden,  pecan,  jJersimmon, 
Cottonwood,  buckeye,  sycamore,  tulip,  poplar,  beech  and  black 
birch.  In  the  neighborhood  of  the  Ohio  river  are  found  the 
yellow  pine,  cypress  and  cedar  trees.  On  the  ridge  extending 
across  the  lower  end  of  the  state,  called  "  Egypt,"  because  of 
its  never-failing  fertility,  are  grown  apples,  peaches,  jjlums, 
cherries,  apricots,  grapes  of  all  varieties,  the  smaller  fruits,  as 
raspberries,  strawberries,  blackberries,  and  all  kinds  of  vege- 
tables in  great  profusion. 

Streams  and  Lakes. — ^The  rivers  of  Illinois,  with  the  excep- 
tion of  a  few  short  streams  in  the  northwestern  part  of  the 
state,  which  flow  into  Lake  Michigan,  empty  directly  or  indi- 
rectly into  the  Mississippi.  The  largest  river  wholly  within 
the  state  is  the  Illinois.  It  is  formed  by  the  junction  of  the 
Kankakee  river  from  Indiana,  and  the  Des  Plaines  from  Wis- 
consin, and  is  .500  miles  in  length,  of  which  245  miles  are 
navigable.  It  Hows  into  the  Mississippi  river  15  miles  above 
Alton.  In  Peoria  and  Woodford  counties  it  expands  into 
Peoria  lake.  The  Chicago  river,  which  emptied,  formerly,  into 
Lake  Michigan,  now  flows  out  of  that  lake  by  an  artificially 
deepened  channel  into  the  northern  branch  of  the  Illinois. 
The  main  alHuents  of  the  Illinois  are  Fox,  Spoon  and  La 
Main  rivers  and  Crook  creek  from  the  north  and  west,  and 
Vermilion,  Mackinaw  and  Sangamon  rivers  and  Macoupin 
creek  from  the  south  and  east.  The  Kaskaskia  river  rises  in 
Champaign  county,  and  flows  parallel  to  tl>e  Illinois  for  260 
miles,  emptying  into  the  Mississippi  near  the  south  border  of 
Randolph  county.  Rock  river  flows  into  the  state  from  Wis- 
consin, and  enttM's  the  Mississippi  at  Rock  Island.  The  Wa- 
bash, which  separates  the  state  from  Indiana  on  the  east  for 
some  distance,  has,  as  tributaries,  the  Big  Vermilion,  Embar- 
ras  and  Little  Wabash,  and  empties  into  the  Ohio  in  ( iallatin 
county.  The  Saline  and  Cash  rivers  flow  into  the  Ohio.  The 
Big  Muddy,  a  tributary  of  the  Mississippi  between  the  Ohio 
and  the  Kaskaskia,  drains  quite  an  extent  of  territory.  The 
only  lake  of  any  size  is  Pishtaka,  in  the  northeastern  part  of 
the  state. 

Climate. — The  climate  of  the  state  varies  according  to  the 
degree  of  latitude.  As  Illinois  stretches  over  5i  degrees  of 
latitude,  this  variation  is  considerable.  In  the  northern  part 
the  summer  heat  is  intense,  and  the  winter  cold  severe.  The 
piercing  winds  at  Chicago  and  in  the  northern  part  of  the 
state  generally  are  from  the  southwest  and  south,  althonglr 
the  north  and  west  winds  are  not  infreciuent  in  summer.  The 
air  is  rarely  in  a  calm  condition,  for  the  wind  blows  almost 


constantly  in  some  direction.  About  two  days  in  thre* 
are  clear,  taking  the  average  by  years.  The  mean  animal 
temperature  in  the  extreme  southern  part  of  the  state  is  SHJ", 
in  the  extreme  northern  |iart,  472°,  and  in  the  center  54°.  The 
mean  annual  temperature  for  the  entire  state  is  50°.  The  climate 
is  generally  favorable  to  health  except  in  the  low  and  swampy 
bottom  lands,  where  bilious  and  intermittent  fevers  and  diseases 
of  the  bowels  prevail.  At  Sandwich,  I)eKalb  county,  the 
average  rainfall  for  sixteen  years  was  50.17  indies.  The  rain- 
fall seems  to  be  greatest  in  this  part  of  the  state.  At  Evanston, 
near  Chicago,  044  feet  above  sea  level,  the  rainfall  is  the  least, 
averaging  about  24.78  inches. 

History. — The  French  from  Canada,  following  the  explora- 
tions of  Marquette  and  La  Salle,  made  the  first  white  settlements 
in  the  state.  La  Salle,  after  crossing  the  great  lakes  in  1G79, 
descended  the  river  which  he  called  the  Illinois,  and  built  a 
fort  at  the  lower  end  of  lake  Peoria,  formed  by  the  expansion 
of  the  river.  After  exploring  the  Mississippi  for  some  distance 
do\vn  its  course,  he  went  back  to  Canada.  In  1682  he  returned 
with  a  colony  and  founded  Kahokia,  Kaskaskia  and  some  other 
towns.  When  in  1762  Canada  and  the  American  territory  east 
of  the  Mississippi  pa.ssed  under  British  rule,  the  Illinois  settle- 
ments were  not  disturbed.  This  territory  was  ceded  to  the 
United  States  by  tlie  treaty  of  1783,  and  in  1787  the  whole  na- 
tional possession  north  of  the  Ohio  was  organized  mider  the 
name  of  the  Northwest  territory.  In  1800  Ohio  was  organized 
as  a  separate  territory ;  in  1805  Michigan  followed  suit,  and  in 
1809  the  territory  of  Indiana  was  organized.  Then  what  was 
left  of  the  original  Northwest  territory  was  soon  organized 
under  the  name  of  Illinois.  In  addition  to  the  state  itself  as  at 
present  bounded,  it  included  Wisconsin  and  a  part  of  Minnesota. 
The  entire  white  population  was  then  hardly  more  than  12,000. 
The  growth  of  tlie  territory  was  hindered  by  the  Indian  war- 
fare ;  but  after  the  war  of  1812,  the  Indian  hostilities  ceased, 
and  immigrants  began  to  pour  in  from  the  eastern  states.  In 
1818,  Illinois,  with  its  present  boundaries,  was  admitted  as  a 
state  to  the  federal  union.  In  1820  the  jiopulation  was  55,162. 
In  1850,  it  had  increased  to  851,470.  In  1831,  after  the  Black 
Hawk  war,  all  of  the  Indian  tribes  were  removed  from  the 
state. 

The  Mormons  came  to  Illinois  in  1840  and  established  them- 
selves at  Nauvoo,  which  they  purposed  to  make  their  "Jerusa- 
lem." But  their  teachings  and  habits  of  living  soon  became 
very  obnoxious  to  their  neighbors.  The  foundei-s  of  the  .sect, 
Joseph  Smith  and  his  bi-other  Ilyram,  were  put  under  arrest  at 
Cartilage,  for  destroying  a  press  that  had  been  put  up  by  a 
party  of  Mormons  to  oppose  polygamy.  They  would  not  sub- 
mit to  the  civil  law,  and  their  followers,  to  the  number  of  20,- 
000,  organized  to  protect  them.  At  last  they  surrendered  to 
the  militia,  but  the  police  had  become  so  angered  that  they 
broke  into  the  jail,  and  before  the  two  brothers  could  be  tried 
they  were  killed  by  the  mob.  The  Mormons  soon  after  this 
left  Illinois  and  went  to  Utah.  In  1856,  the  Illinois  Central 
railroad  was  completed,  with  the  aid  of  Congress,  which 
granted  large  tracts  of  the  public  lands  to  a.ssistthe  company  in 
the  construction  of  the  road.  This  railroad  was  the  means  of 
drawing  thousands  of  people  to  that  part  of  the  state  through 
which  it  ran,  and  many  towiis  and  villages  soon  sprang  up 
along  its  path.  In  a  few  years  every  acre  of  government  land 
had  been  sold. 

The  territorial  capital  was  Kaskaskia.  From  1818  to  1836 
the  state  capital  was  Vandalia.  In  the  latter  year  it  was  re- 
moved to  Springfield,  the  present  capital. 

Agricultural  Pruduets. — Wheat,  Indian  com  and  hay  are 
the-  principal  crops  of  Illinois.  The  raising  of  live  stock  also 
forms  an  important  industry. 

Following  is  a  table  showing  the  principal  cereal  produo- 
tions  of  the  state,  compiled  from  the  U.  S.  census  for  1880: 

PRODUCTIONS.  BUSHELS. 

Indian  corn  325,792,481 

Wheat 51,110,502 

Oats 63,189,200 

Barley 1,229,62S 

Rye 8,121,785 

Buckwheat 178,859 

In  the  same  year,  5,012  acres  of  land  yielded  3,935,825 
pounds  of  tobacco.  The  aggregate  of  some  of  the  leading  farm 
products  for  1880  is  as  follows: 

Hay 3,280,31?  tour 

Hops 7.7.S8  pounQ 

Potatoes 10,3ti'.,707  bush'i 

Milk 45,419,71'.i  gallo 

Butter 53,(167,943  pounds 

Cheese 1,036,069  pounds 
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For  1888,  the  leading  commercial  crops  in  the  state  were  as 
giren  below : 

CROFS.  ACRE8.  BUSHELS.  TALUS. 

Indian  corn 7,7mi,0OO        «8.Ut(U,000       $!jO,W7,000 

Wheat 2,-Ha,U0O  33,556,01X1  31,207,000 

The  value  of  orchard  products  for  the  year  1880  was  $3,502,- 
583.  In  the  Riime  year  10,3()O,707  bushels  of  Irish,  and  249,407 
bushels  of  sweet  jiotatoes  were  raised. 

In  1880,  the  number  of  farms  in  the  state  was  255,741.  The 
area  of  (lie  furnis  was  ;!2,402,H4I}  acres;  of  tliese  20,11.5,154 
were  improved  land.  The  value  of  the  farms,  including  land, 
fences  and  buildings,  was  !?l,00il,5y4,5S0.  The  value  of  farm- 
ing implements  and  niachinery  was  fi33,739,y51.  Tlie  value  of 
live  stock  was  ?I132,4;57,7()2.  In  1879  the  cost  of  building  and 
of  repairing  fences  was  $5,925,225.  The  costs  of  fertilizers 
purcha-sed  the  same  year  was  $174,277.  The  estimated  value 
of  all  farm  prodvictions  (sold,  consimied  or  on  hand),  in  1879, 
was  .•¥203,980,137. 

Maniifaclurin(j  InduMri). — Great  progress  in  manufacturing 
has  been  made  by  tlie  state  during  the  last  twenty  years,  espe- 
cially in  the  cities  and  pre-eminently  in  Chicago. 

The  following  table  shows  the  capital  invested,  the  number 
of  hands  employed,  the  amount  of  wages  paid,  the  value  of 
materials  nsen,  and  the  value  of  prodticts  for  all  the  establish- 
ments of  manufacturing  industry  (gas  excepted),  in  Illinois  for 
the  ycare  1850,  1800,  1870,  arid  1880,  as  given  in  the  U.S. 
census  of  1880. 
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I  3,201,336 

7,637,921 

31,100,244 

57,429,085 


Value  of 
Materials. 


%    8,9.W,.S27 

a5,558,782 

127,600.077 

289,813,907 


Value  of 
Products. 


%  16.534,272 
57,.'J80.886 
205,620,672 
414,864,073 


Following  is  a  table  showing  the  number  of  establishments, 
the  capital  invested,  the  value  of  materials,  and  the  value  of 
products  of  ten  of  the  mechanical  and  manufacturing  industries 
of  the  slate  for  the  year  1880,  arranged  according  to  the  num- 
ber of  establishments. 
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$47,471,558 
3,0'.15„S22 
5,06.1,037 
3,065.302 

3,894,655 

3,764,990 

8,2.33,,'!05 
7,644  ,I>.S8 
19,;W0349 

13,512,791 


In  its  steel  and  iron  industries,  the  state  ranks  with  any  in 
the  country.  The  make  cf  pig  iron  in  tons  of  2,000  pounds 
was  as  follows  for  the  year"  1879-1886 : 


TONK. 

1879 78,14!) 

1880 150,5.% 

1881 251.781 

1883 S60,4O7 


TONS. 

I88S 2.37.657 

1884 327,.'i68 

1885 327,977 

1886 fiOL795 


In  the  number  of  tons  of  pig  iron  made  in  1886,  the  state 
ranks  third  in  the  I'nion. 

The  most  extensive  ordnance  manufactory  in  the  country  b 
situated  on  Kock  Island,  in  the  .Mi.ssi.ssippi  river,  where  the 
United  States  govemuienl  has  established  an  arsenal  for  the 
purpose.  The  buildings  and  workshojis  cover  nearly  the  entire 
island. 

lia'droad*. — Illinois  has  a  larger  number  of  railroads,  with  a 
greater  extent  of  track  than  any  other  state  in  the  Union.  The 
lirst  road  built  was  the  Illinois  Central  in  1850.  For  the  con- 
struction of  a  road  from  <  aim  to  (ialena  and  Chicago,  Congress 
granted  to  the  state  of  Illinois  alternate  sections  of  land  along 
the  route.  This  grant  was  transferred  by  the  slate  tn  the  Illi- 
nois Central  Railroad  Company.  The  following  table  was  com- 
piled from  Poor's  Manual  of  the  railroads  of  tlie  United  States 
for  1887 : 

Length  of  line 14,708  mllei. 

"     operated 15,028     " 

Capital  stock $332.72.1,325 

Bonded  debt 330,737,889 

Unfunded  debt 18,6'.<7.0.'')7 

Cost  of  railroad  and  equipment 6.38,^11  ^Vw 

Gross  earnings  from  passengers 22,741  K>4 

freight 67,871 /i'.i4 

all  sources 97,6s:.,882 

Net  earnings 40Ji72.2l  1 

Interest»pald  on  bonds 18,502,751 

Dividend  paid  on  stock 16,482,596 

The  railway  interests  of  the  state  are  so  vast  and  so  compli- 
cated that  they  have  been  placed  under  the  supervision  of  a 
railway  commis.sion  appointed  by  the  state,  with  power  to  en- 
force penalties  for  violations  of  the  law.  This  control  of  the 
railroads  was  organized  by  the  constitutional  convention  of 
1870,  and  supplementary  laws  have  since  been  passed  by  the 
legislature. 

Adinininlration. — The  first  constitution  was  adopted  in  1818, 
when  the  state  was  admitted  to  the  Union.  This  was  super- 
seded by  another  in  1848,  and  in  1870  the  third  and  present 
constitution  was  adopted.  The  senate  consists  of  51  nieniben* 
elected  by  as  many  districts  every  four  year^ ;  the  house  of 
representatives  of  153  members,  three  elected  in  each  senatorial 
district  every  two  years.  The  legislative  sessions  are  biennial. 
The  executive,  consisting  of  a  governor,  and  other  officers  ex- 
cept treasurer,  are  elected  for  four  years  and  cannot  serve  for 
two  consecutive  terms.  The  judiciary  is  comjiosed  of  a  supreme 
court  of  seven  judges,  district  appellate  courts  of  limited  juris- 
diction, circuit  courts,  county  courts,  ju.stices  of  the  peace  and 
police  magistrates.  The  judges  of  the  supreme  court,  including 
the  chief  justice,  are  elected  by  the  people  in  the  seven  judicial 
districts  forterms  of  nine  years.  The  chief  justice  is  chosen  by 
his  a.ssociates.  The  circuit  judges  are  elected  for  terms  of  sii 
years,  tlie  county  and  probate  judges  for  terms  of  four  years. 
The  counties  and  townships  have  their  own  local  governments. 
Under  the  ew  apportionment,  the  state  has  19  members  of  the 
house  of  re^  resentatives  in  congress. 

Debts,  Finance,  Taxation,  etr. — Illinois  has  no  state  debt.  In 
1880,  the  net  county  debt  was  $14,181,1,34;  tlic  net  municipal 
debt,  $30,999,788 ;  the  total  debt  was  $45,180,922;  the  total 
debt  per  capita,  $14.68.  In  187  ,  the  total  debt  was  $42,- 
191,809. 

Following  is  the  estimated  true  valuation  of  property,  both 
real  and  personal,  for  the  year  as  given  : 

Per  Capita. 

1850 $    156,265,006  $    188 

1860 87I360JJ82  509 

1870  2.121,680,579  885 

1880 3.092,000^1  1J»5 

In  1880,  the  assessed  valuations  were,  on  real  property, 
$.575,441,053;  on  personal,  $211,175,34    ;  total,  $786,616,394. 

The  taxation  was  as  follows: 

state »    3,195,042 

County ,••;:•••; 5J7s,956 

City,  town,  village  and  school  district 10309,415 

Total $19,283,413 

Ijinds  (except  railroad  lands)  were  valued  at  $390,594,627 ; 
city  and  town  lot.s,  at  $182,808,928. 

In  1884,  the  amount  raised  by  taxation  for  the  state  was 
$3,000,000.  The  amount  of  taxable  property  as  asscs.sed  wa-, 
real,  $570,584,907:  personal,  $221,188,095;  'total,  $7;»7.77:i.- 
002.  The  state  tax  on  $100  was  53  cents.  It  now  reoivef 
about  $500,000  annually  from  the  HHdoIs  Central  Kailroaii 
company. 

Pauperism  nii'f  frime. — The  state  penitentiary  is  at  Joliet 
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For  many  years  it  was  managed  at  a  heavy  loss,  but  since  ISTli 
it,  )ias  iiuui' tlum  jiaiil  ex)ienses.  'J  lie  state  ]>rison  contains  an 
excellent  library.  Instructiim  in  ilcnicntniv  branches  is  pivcn, 
and  relisii'us  exercises  are  held  at  staled  times.  In  18S0  there 
were  4,"J7o  paupers  in  the  state,  and  7'JS  in  the  workhouses. 
In  18S0  there  were  in  Illinois  3,33ti  prisonei-s,  of  whom  1,838 
were  penitentiaries. 

Charities. — ^The  state  maintains  four  hosjiilals  for  the  insane. 
The  one  at  Jacksonville,  founded  in  1847,  has  an  average  of 
4o0  patients,  and  its  current  expenses  amount  to  about  1^110,000 
per  annum.  The  Southern  Hospital  for  the  insane  is  situated 
at  Anna.  It  will  accommodate  250  patients.  The  annual 
expenses  are  about  |ti2,500.  The  ISorlhcrn  Hospital  and 
Asylum  for  the  insane  is  at  Elgin.  It  was  foundefl  in  18t)8, 
and  has  acconmiodations  for  200  patients.  The  amnial 
expenditure  is  about  $50,000.  A  fourth  hospital  for  the 
insane  is  located  at  Kankakee,  somewhat  smaller  than 
the  other  tliree,  and  there  is  also  an  insane  asylum  connected 
with  the  Cook  county  almshouse,  accommodating  200  patients. 
The  state  also  maintains,  under  the  supervision  of  a  board  of 
charities,  an  institution  for  educatiin;  the  blind,  and  one  for  edu- 
cating the  deaf  uud  dumb,  both  at  Jacksonville,  an  asylum  for 
imbecile  children,  a  liome  for  soldiers'  orphans,  an  eye  and  ear 
lulirnniry  and  a  reformatory  school  for  boys.  About  Jl.UOO.OUO  Is 
annually  expended  in  the  maintenance  of  these  institutions.  Two 
Insane  asylums  ore  maintained  at  private  exiiense.  In  1880  there 
werer),134'in3ane  persons  in  tlie  state. 

Ethnnlioii.—Au  excellent  system  of  free  school  education  is  pro- 
vided by  the  state,  and  the  legislature  and  counties,  cities  or  towns, 
are  forever  proliitjited  by  the  stiite  constitution  from  makinp  any 
appropriation,  or  paying  from  any  pnbuc  fund  whiite\'er,  anything 
in  aid  of  any  college,  seminary. "literary  or  scientific  institution 
which  is  controled  by  any  church  or  sectarian  denomination  what- 
ever. Two  normal  universities  nave  been  established  by  the  state, 
one  at  Carljondale,  Jackson  county,  the  other  at  Normal,  McLean 
countv.    The  state  maintains  an  industrial  university  at  Cham- 

aisn."    There  are  also  many  private  Bchools,  universities,  and  col- 

.■ges,  both  medical  and  theolo.^'ical.  scattered  through  the  state. 
The  school  age  in  Illinois  is  from  6  to  21  years.  In  1880  the  num- 
ber of  children  between  5  and  17  years  of  age  in  the  state  was 
94:t.<j->:i:  the  number  between  9  and  1-J  vears,  in  1885- '86.  waB 
644,1)70. 

In  1S80  the  luimher  of  public  schools  was  I,'),203  ;  of  these  113  were 
reported  as  high  schools.  The  number  of  school  buildings  was 
11..S80.  The  total  value  of  scho(d  property  was  $15,870,67*2.  The 
total  receipts  were  1^9.850.011  :  the  total  expenditures.  $7,536,082. 
The  whole  number  of  teachers  was  15,912.  of  whom  6.148  were  male 
and  9.718  female.  The  average  amount  per  mouth  paid  each  teacher 
was  .?;!8.78.  The  number  of  scholars  enrolled  was  704,041.  There 
was  an  average  daily  attendance  of  431,64.3. 

In  1885-'86  there  were  743,345  pupils  enrolled,  with  an  average 
daily  attendance  of  503,798.  The  average  duration  of  school  in 
days  was  163.  J'or  the  same  year  the  salaries  of  teachers  were 
46.l32.s66:  the  total  expenses,  $10, 136,058.  The  total  annual  cost  per 
scholar  including  tuition,  incidentcl  expenses  and  6  per  cent  inter- 
est upon  the  estimated  valuation  of  school  jiroperty  is,  upon  the 
number  enrolled,  about  $9;  on  the  average  daily  atteiidance.al-out 
418.  Tlie  per  cent  of  illiteracy  for  the  state,  on  the  basis  of  reading, 
Is  4.3;  on  the  basis  of  writing.  6.4. 

PDpuhition  anil  Principul  Ci(/>s.— The  state  is  now  divided  into 
102  counties.  The  poptilatlon  of  the  state  in  1880  was  as  follows: 
Miihs.  I..'):s0.523;  females,  1,491,348;  total  3,077,f^n :  nulivr 
2.194.'J95:  foreign  l>orn,  5S3.576;  white,  3.031.152;  colored  46.368.  The 
percent  of  increase,  1870  to  1880.  was  21.1.  I'ollowii  ;  is  a  table 
giving  dates  and  population  for  every  ten  years  since  ISOO: 

ISOO 2.458 

IXI 0 12,282 

1820 55,162 

1830 ■. 157,445 

I.SIO    476,183 

18.J0 851,470 

ISrtO 1.711.951 

1870 2,539,891 

18S0 3,077.871 

1890 , 3,808 ,932 

By  the  census  of  ."80  the  state  was  fourth  In  rank,  in  point  of 
population.  The  density  of  the  population  was  55.6  persons  in  a 
square  mile. 

Tbe  largest  citv  is  Chicago,  the  second  city  in  the  United  States, 
with  a  population  in  1^90  of  l.inn.iino.  Its  population  in  1870  was 
29S.977.nnd  in  IS.KO.. 503,3  '-.  Its  growth  has  been  simply  marvelous, 
notwithstanding  the  te..ibly  destructive  fires  of  1871  and  1.874. 

E.  H.  F. 


ILLUMINATI,  or  "  Enliglitoned,"  is  a  title  which  at 
different  times  has  been  given  to,  or  assumed  by,  various 
sects  or  orders  of  mystics,  on  the  ground  of  the  superior 
knowledge  of  God  and  of  divine  things  which  they  claimed. 
Among  these  may  be  mentioned  that  of  the  Spanish 
*' Alonibrados"  or  "  Alumbrados,"  which  arose  about  the 
year  1520,  and  which  before  its  final  disappearance  about  a 
century  later  afforded  numerous  victims  to  the  Inquisition, 
especially  at  Cordova.  Ignatius  Loyola,  while  a  student 
at  Salamanca  0527),  was  tried  by  au  ecclesiastical  com- 


mission for  alleged  sympathy  with  its  views,  but  was 
acquitted  with  an  admonition.  Under  the  name  of 
IlluminiSs  a  similar  sect  appeared  in  Picardy  in  IG23,'. 
and  afterwards  entered  into  close  relations  with  the 
Guerinets  or  followers  of  Pierre  Gudrln  ;  but  by  its  anti- 
nomianism  it  soon  provoked  repressive  measures,  to  whioh 
it  finally  succumbed  in  1635.  The  history  of  another 
Beet  of  llhtminds,  which  appeared  in  the  south  of  France 
about  L722,  is  very  obscure,  but  it  is  said  to  have  subsisted 
until  1794.  The  title  of  llluniinati  has  often  been  popularly 
bestowed  also  on  Kosicrucians,  Martinists,  and  Sweden- 
borgians ;  but  one  of  the  most  recent  as  well  as  most 
important  applications  of  this  clastic  word  has  been  to 
denote  a  secret  society,  or  semi-political  semi-religious  ortfer, 
which  made  some  stir  in  Germany,  especially  in  the 
southern  and  Catholic  portions  of  it,  from  1770  to  1784. 
It  was  founded  on  May  I,  177G,  by  Adam  Weishaupt, 
iprofcssor  of  canon  law  at  Ingolstadt,  and  au  ex-Jesuit,  and 
set  before  it  as  its  general  puqiose  the  discouragement  of 
tyranny,  superstition,  and  ignorance,  and  the  furtherance 
of  the  cause  of  reason,  freedom,  and  virtue.  The  name 
originally  assumed  for  the  order  was  the  Society  of  the 
Perfectibilists  (Gesellschaft  der  Perfectibilisten).  Politi- 
cally its  tendencies  were  republican,  and  in  religion  it 
was  free-thinking,  having  a  distinct  aversion  to  Christian 
ritual  uud  Cliristian  dogmas  alike.  The  entire  subserviency 
of  its  members  (who  on  admission  were  pledged  to  blind 
obedience  to  the  orders  of  their  superiors)  was  secured  by 
a  strict  system  of  secret  confessions  and  monthly  reports,' 
checked  by  mutual  espionage.  Beginning  with  n.  narrow 
circle  of  discijjles  carefully  chosen  from  among  his  own 
students,  Weishaupt  gradually  extended  his  propagandi* 
from  Ingolstadt  to  Eichstiidt,  Freising,  Munich,  and  else- 
where, special  attention  being  given  to  the  enlistment  of 
young  men  of  wealth,  rank,  and  social  importance.  As 
the  order  increased  in  numbers  its  organization  naturally 
became  more  com[ilicated,  and  was  ultimately  considerably 
influenced  by  the  intimate  relations  which  wore  cstablislied 
with  masonic  lodges  at  JIunich  and  Freising  in  1780. 
About  the  same  time  an  important  impulse  was  given  toils 
prosperity  in  middle  and  northern  Germany  by  the  ambition 
and  energy  of  a  newly  acquired  member,  Baron  Adolf  von 
Kiiigge,  tvho  had  his  headquarters  at  Frankfort-on-the-Main. 
It  was  to  him  that  the  society  was  indebted  for  the 
extremely  elaborate  constitution  (never,  however,  actually 
realized)  according  to  which  the  entire  membership  was 
divided  into  three  great  classes,  in  the  first  of  which  were 
to  be  included  the  "novices,"  the  "minervals,"  and  the 
"lesser  illuminati,"  while  the  second  consisted  of  "free- 
masons" ("ordinary,"  "Scotch,"  and  "Scotch  knights"), 
and  the  third  or  "  mystery  class  "  was  subdivided  into  the 
two  grades  of  priests  and  regents  and  of  magus  and  king. 
Each  member  of  the  order  had  given  him  a  special 
name,  generally  classical,  by  which  alone  he  was  referred 
to  in  official  communications;  all  correspondence  was  con- 
ducted in  cipher  ;  to  increase  the  mystification,  towns  and 
provinces  were  invested  with  new  and  altogether  arbitrary 
designations.  At  its  period  of  greatest  development  the 
order  included  in  its  operations  a  very  wide  area,  extending 
from  Italy  to  Denmark,  and  from  Warsaw  to  Paris ;  at  no' 
time,  however,  do  its  numbers  ajjpcar  to  have  exceeded  twoi 
thousand.  Its  aims  and  method,  which,  as  plainly  appears 
in  portions  of  Goethe's  Wilhclm  Meister,  were  somewhat 
in  accordance  with  the  taste  of  the  period,'  met  with  more 
or  less  sympathy  and  approval  from  Goethe  himself  and 
from  Herder,'  from  the' grand-dukcs  Erne.«t  II.  of  Gokhn 
and  Karl  August  of  Weimar,  as  well  as  from  other  persons 
of  influence  and  repute  (Bode,  Nicolai).     A  rupture  which 

Perthes,  Das  Dcutschs  Staatsleben  vor  di.Jl<^<Julion,  p.  262. 
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took  phcc  bet^reen  WeLshanpt  and  Knigge  in  1784  greatly 
nceeleiAted  the  public  expression  of  a  counter  feeling  of 
8U3i>icioa  and  dislike  which  had  been  slowly  gathering 
atrengtb,  and  in  1783  the  Bavarian  Government  hsned  an 
edict  which  proved  fatal  to  the  order.  Many  of  its 
memberj  were  imprisoned  or  compelled  to  leave  their 
homes  ;  Woishaupt  himself  was  deprived  of  his  chair  and 
banished  the  kingdom. 

See  Grossf  Alskhlcn  da  Ordcns  d:r  Illuminalen  (with  Appen- 
Jices,  Munich,  1788);  and  ^yeishaapt's  VoUstandige  GescliiclUe  dcr 
•  Ver/olguny  der  Illuminalen  (1787),  and  Kune  Kecht/erligunj  meiner 
'AbricJUen  (1787). 

'ILLUMINATION  is  a  term  trhich.  has  long  been  used  to 
signify  the  embellishment  o^  written  or  printed  text  or  de- 
bign  with  colours,  and  especially  with  gold,  muro  rarely  aho 
with  silver.  The  lustre  of  the  former  metal  may  probaMy 
have  led  to  the  adoption  of  the  word  in  this  sense.  The 
Latin  verb  illuminare,  with  the  meaning  of  "  to  decorate," 
occurs  as.  early  a?  the  8th  century;  and  in  the  first  portion 
of  the  Romande  la  .^(we,  composed  before  1260,  tnluminer 
is  found  with  a  similar  moaning,  while  Dante  {Purgat.,  xi. 
79)  alludes  to  this  kind  of  painting  and  its  French  desig- 
nation as  "qusir  arte,  cho  alluminar  ^chiamatain  Parisi." 
In  Early  Euglish  we  find  the  forms  enlomt/ne,  luminen, 
limnen,  whence  limn.  Of  synonymous  use  with  these  terms 
we  find  in  the  Middle  Ages  the  ^vords  miiiiare  and  minior- 
tura,  from  minium,  a  red  pigment,  in  early  use  for  decorat- 
ing MSS.  Miniature  employed  in  coaneiion  with  the  art 
of  illumination  now,  however,  generally  signifies  a  picture 
or  portrait  as  distinguished  from  mere  ornament  or  ornate 
letters. 

The  research  into  the  past  which  has  characterized  tto 
present  century  has  extended  to  the  art  of  illumination, 
and,  following  the  lead  of  D'Agincourt,  Mabillon,  and 
others,  has"  by  the  examination  of  medioeval  decorated 
manuscripts  thrown  a  vast  amount  of  light  ujion  the  arts 
of  the  past.  In  spite  of  iconoclasm  in  the  East,  the  burn- 
ing of  Arabic  MSS.  in  Spain,  and  the  destruction  and 
dissipation  of  libraries  which  unhappily  accompanied  the 
Heformalion,  a  considerable  number  of  beautiful  and 
elaborate  volumes  have  come  down  to  us  where  larger  and 
more  exposed  works  of  art  have  perished.  They  therefore 
supply  many  a  lacuna  in  art  history.  Conformably  to  the 
unity  which  per\'aded  all  art  work  in  the  Middle  Ages,  a 
close  correspondence  in  style  hns  been  recognized  between 
the  ornamentation  of  MSS.  of  different  periods  and  contem- 
poraneous architecture  and  other  arts.  The  architect,  the 
decorator,  the  glass-stainer,  and  other  arti?ts  have  conse- 
quently learned,  and  with  great  profit,  to  search  tl^eir 
pages  for  ornamental  motives,  details,  and  colouring,  in 
thorough  harmony  with  ancient  styles,  which  no  other 
source  supplies  so  copiously.  Invaluable  materials  too  for 
the  history  of  costume  are  found  in  the  miniatures  with 
which  they  abound. 

The  earliest  writing  of  which  monuments  esist,  the 
Egyptian,  was  often  enhanced  by  the  use  of  colour.  In 
the  ritual  papyri,  directions,  ic,  are  written  in  red  to  dis' 
tinguish  them  from  the  main  text,  just  as  was  subsequently 
done  in  medieval  liturgical  MSS. — a  practice  from  which 
the  term  rubric  is  derived.  A  few  scattered  passages  in 
Latin  classic  authors  (notably  Ovid,  Seneca,  Varro, 
Martial,  Pliny  the  Elder,  J.  Capitolinns)  prove  the  occa- 
sional use  of  rubrication  and  of  pictorial  embellishment  of 
MSS.  apong  the  Romans.  The  earliest  decorated  MSS., 
at  least  of  European  execution,  which  have  reached  us  date 
from  the  4th  and  5th  centuries  of  cur  era,  and  are  of  ex- 
treme rarity.  Of  these  one  of  the  most  celebrated  is  the 
Virgil  written  in  elegant  capitals  preserved  in  the  Vatican, 
ia  which  the  adornment  is  limited  to  rectangular  pictures 
(miniatures)  painted  in  the  aut;.;ue  nanacr  seen  <n  the 


Pompeian  frescos,  the  body  colour  laid  on  with  a  fjeo 
brush  and  without  black  outlines.  It  may  be  taken  as  the 
tyjie  of  a  class  of  MSS.  of  nhi"U  very  few  specimens  are 
extant.  A  different  type  of  early  calligraphy,  which  w»a 
much  esteemed,  is  found  in  the  Codex  Argenteus,  now 
at  Upsal;^  written  about  360,  containing  Ulfila's  Moeso- 
Gothic  version  of  part  of  the  Scriptures.  It  is  written  in 
gold  and  silver  letters  on  vellum  stained  a  red  purple. 
The  art  of  thus  staining  vellum,  perhaps  with  the  mures, 
was  afterwards  lost,  and  in  the  8th  and  9th  centuries  was 
imitated  by  painting  the  vellum. 

After  the  2d  century  art  rapidly  declined  in  the  West, 
owing  to  the  corruption  and  anarchy  of  the  empire.  It 
found  a  home,  however,  at  Constantinople,  where  inter- 
course with  Persia  resulted  in  a  style  which  blends  Oriental 
magnificence  with  Western  vigour  and  variety,  and  is  de- 
stined, as  we  are  about  to  see,  to  exercise  a  dominant  in- 
fluence upon  the  art  of  Europe  for  many  centuries.  This 
style,  known  as  the  Byzantine,  is  distinguished  by  very 
characteristic  details,  and  by  its  lavish  use  of  gold, 
especially  in  backgrounds.  Jfeanwhile  Christianity  had 
been  planted  in  remote  Ireland,  which  proved  such  favour- 
able soil  that  the  isle  was  already  at  the  beginning  of  the 
Cth  century  renowned  for  its  learning  and  sanctity,  and  was 
the  seat  of  numerous  monasteries  and  seminaries,  where  a 
native  style  of  art  was  developed,  wholly  distinct  from  any- 
thing else  which  the  world  has  seen.  Its  principal  features 
are  spirals,  extremely  ingenious  plaits,  and  interlacements 
of  attenuated  lacertine  animals  and  birds  of  conventional 
form.  The  human  figure  is  sometimes  introduced,  but 
becomes  objectionable,  through  the  ignorance  of  drawing 
and  of  anatomy  usually  characteristic  of  semicivilized 
attempts  to  portray  the  higher  organisms.  The  work  is 
further  distinguished  by  a  degree  of  minuteness,  intricac/, 
and  precision  baffling  to  the  modem  draughtsman.  It  is 
seen  in  its  highest  perfection  in  the  Book  of  Kells,  pre- 
served in  the  library  of  Trinity  College,  Dublin,  and  in  tho 
Lindisfanie  Gospels  in  the  British  Museum.  Tliis  style, 
known  as  the  Celtic  or  Anglo-Celtic,  was  transjilanted  by 
Irish  missionaries  to  Lindisfarue,  Bobbio,  St  Gall,  Wiirz- 
Lurg,  Luseuil,  and  other  places,  where  volumes  displaying 
this  peculiar  ornamentation  are  still  treasured.  The  influ- 
ence of  Anglo-Celtic  art  is  very  apparent  in  the  subsequent 
"  Carlovingian  style  "  which  arose  in  France  and  Germany 
under  the  fostering  care  of  Charlemagne,  and  of  Alcuin, 
whom  he  had  invited  to  France  to  dir.ect  tho  progress  of 
learning  and  tho  arts.  Tho  gospels  found  upon  the  knees 
of  the  great  emperor  when  liis  tomb  at  Aix-la-Chapelle 
was  opened,  tho  gospels  of  St  Servin  de  Toulouse,  these 
of  St  iledard  de  Soissons,  the  Bible  of  San  Calisto 
monastery  at  Rome,  and  the  Harlcian  Codex  annus  of  the 
Briti-sh  Museum  are  justly  renowned  examples  of  this 
majestic  and  magnificent  style,  in  which  the-  pages  glo>*- 
with  gold  and  purple,  and  the  Roman  acanthus,  Celtic  ia- 
tcrlacciuents,  and  Byzantine  details  combine  in  harmoni- 
ous variety.  A  text  written  wholly  or  partially  in  gold  ink 
is  another  characteristic  of  tho  epoch.  About  this  period 
too  are  found  those  gigantic  initials  which  from  containing 
figures  relating  to  the  text  have  been  called  in  France 
I/istoriefs.  A  new  style  had  also  arisen  in  England,  in 
which  the  debased  Roman  acanthus  was  largely  developed. 
This  conventional  foliage  is  bore  seen  skilfully  combined 
with  gold  bars,  which  surround  the  page,  and  form  a  border 
at  the  commencement  of  books,  kc  This  stjle  has  been 
called  the  Opus  A  nglieum.  It  often  displays  a  masterly  free 
dom  and  spirit,  and  a  peculiar  "  fluttering  outline,"  which 
also  characterizes  tho  spirited  pen-drawings  frequently 
found  in  MSS.  of  the  period.  Th  >  finest  specimens  of  this 
style,  among  which  are  the  benedictional  of  St  Ethelwold, 
belonging  to  the  duke  of  Drvnuohirc.  md  »  couple  of  vol- 


708 


ILLUMINATION 


umes  ill  tho  iiublic  library,  Rouen,  were  probably  executed 
at  IJyde  Abbey,  Winchester. 

The  apprehensions  of  the  year  1000  as  the  end  of  the 
world  tended  greatly  to  paralyse  art.  As  these  fears  died 
iway,  howoTor,  the  Romanesque  style  of  architecture  was 
being  developed,  especially  in  the  Khine-lands.  This  was 
fttYoured  by  numerous  Greek  artists  who,  deprived  of  their 
livcJihood  by  Eastern  icouoclasm,  had  migrated  westwards, 
and  deeply  impressed  the  Byzantine  character  upon  the 
architecture  of  central  and  western  Europe.  Simultane- 
ously there  arose  a  bold  sweepiug  style  of  ornament, 
cliiracterized  by  fine  rounded  curves  and  Byzantine  details, 
but  also  by  a  tendency  to  naturalism,  and,  in  books,  by 
hir^'e  initials.  The  Byzantine  gold  backgrounds  were  still 
a  glowing  feature,  which  indeed  continued  through  tho 
whole  subsequent  progress  of  illumination.  From  the 
11th  century  gold  leaf  was  applied  to  the  vellum  upon  a 
substratum  of  fine  plaster,  and  could  be  so  highly  bur- 
nished as  to  exhibit  the  rich  lustre  of  a  polished  lamina 
of  the  solid  metal  As  skill  in  drawing  increased,  nature 
was  moro  copied,  and  towards  the  14th  century  natural 
foliage,  conventionally  treated,  constitutes  the  main  portion 
of  the  ornament.  The  oak,  the  vine,  and  especially  the 
ivy,  are  frequent,  springing  in  free  spirited  curves  from 
decorated  initials,  or  extending  into  a  border  round  the 
whole  or  part  of  the  page.  The  initials  decrease  in  size 
whUst  they  gain  in  excellence  of  execution,  and  illumination, 
considered  as  decorative  design,  is  generally  considered  to 
have  reached  its  highest  perfection  about  this  period.  The 
pictures  of  sacred  subjects  gradually  lose  Byzantine  rigidity 
and  assume  dramatic  expression,  pose,  and  grouping.  And 
towards  the  15th  century  the  blue  or  gold  background 
begins  to  be  abandoned  for  natural  scenery  and  acces- 
sories. Towards  the  commencement  of  the  15th  cen- 
tury illumination  was  liberally  fostered  by  John,  duke 
of  Borri,  brother  of  Charles  V.  His  magnificence  in  this 
branch  of  art  awoke  the  emulation  of  Philip  the  Bold, 
duke  of  Burgundy,  and  of  the  duke  of  Bedford,  the  regent 
of  France,  in  the  same  direction.  For  the  last-named  was 
painted  the  celebrated  Bedford  Hours,  now  in  the  British 
Museum,  part  of  the  workmansbip  of  which  has  been 
ascribed  to  Jan,  Hubert,  and  Margaretta  van  Eyck.  As 
perfect  mastery  of  drawing  and  facility  of  realistic  execution 
were  gained,  illumination  as  a  decorative  art  became  debased 
in  design.  Borders  of  gold  or  richly  coloured  grounds, 
over  which  are  scattered  exquLjilely  painted  flowers,  fruit, 
and  insects,  surround  pages  of  text  or  miniatures  wrought 
with  supreme  manual  dexterity,  but  not  unfrequently  of 
meretricious  composition.  In  juxtaposition  with  this  rich 
and  copious  ornamentation  (the  primary  end  of  the  book), 
the  text,  already  less  black  and  massive  than  in  preced- 
ing centuries,  too  often  dwindles  into  insignificance.  The 
Hours  of  Anne  of  Brittany,  preserved  at  the  Louvrp,  is  one 
of  the  most  celebrated  specimens  of  16th  century  illumina- 
tion of  this  style. 

The  character  of  Italian  iUuminatiou  differs  considerably 
from  that  which  marked  the  art  :n  central  or  northern 
Europe.  It  had  arisen  by  slow  degrees  from  the  devasta- 
tion which  Italy  had  suffered  in  the  early  centuries  of 
the  Christian  era.  The  scriptoria  of  Ravenna,  Siena, 
Fhrenco,  Bologna,  Perugia,  Ferrara,  in  the  13th  and  14th 
ceiituries,  produced  illumiuated  volumes  worthy  of  their 
growing  schools  of  painting,  and  were  especially  celebrated 
for  the  elaboration  of  large  choral  books. 

Tlio  Renaissance,  with  its  revival  and  enrichment  of 
classical  forma,  was  fully  reflected  in  the  illumisator's  art, 
which  was  largely  employed  in  smaller  volumes  for  secular 
subjects,  and  was  patronized  by  the  Italian  princely  families, 
and  finally  reached  its  culmination  in  the  hands  of  such 
ftrtistR   as   Girolamo  dei   Libri,    whose   drawing   is   very 


accurate,  and  attains  a  microscopic  delicacy  of  stippling; 
and  his  pupil  Giuliu  Clovio,  who  in  his  composition  makes 
large  use  of  the  human  figure,  aud  with  an  imitation  of 
Michelangelo's  manner  combines  unrivalled  minuteness 
of  execution.  Long  after  the  invention  of  printing  the 
popes  and  doges  retained  ofiicinl  illuminators  in  their 
service ;  and  some  of  the  most  elaborate  and  costly 
volumes  were  executed  subsequently  to  the  introduction 
of  the  press.  Tho  typographical  multiplication  of  books, 
however,  proved  fatal  to  the  art.  The  early  productioLi 
of  the  press,  indeed,  had  blank  spaces  left  for  initials  an'l 
miniatures,  which  were  painted  in  by  hand,  often  very 
roughly.  These  were  soon  replaced  by  printed  designs  in- 
tended to  be  gilt  and  coloured,  which  reflected  the  character 
of  contemporaneous  art,  ns  far  as  the  technical  difficulties  of 
the  yet  imperfect  press  allowed.  The  custom  of  adorning 
sumptuous  volumes  with  engraved  initials  and  other 
oViiament  has  continued  to  the  present  time,  with  au 
increasing  tendency  to  naturalism. 

The  visitor  to  the  public  libraries  and  museums  of 
Moscow  and  St  Petersburg  will  have  there  admired  the 
rich  display  of  Slavonic  illuminated  MSS.  of  peculiar  style, 
intricate  design,  careful  execution,  and  frequently  fine 
colour.  The  leading  features  of  Russian  art  were  deriveii 
from  Byzantium,  but,  as  Russian  archseologists  maintain, 
were  blended  with  a  native  element,  and  a  true  national 
style  arose  in  the  12.th  and  continued  to  the  IGth  century, 
when  the  influence  of  the  Renaissance  began  to  be  felt. 

The  fecund  art  of  Constantinople  was  also  the  parent  of 
another  style — the  Arabian  or  Mahometan — which,  how- 
ever, contains  a  previously  existing  Oriental  element.  The 
style  began  to  develop  in  the  7th  century.  It  is  geome- 
trical or  constructive  in  character,  the  use  of  symbolism  or 
representations  of  animals  or  plants  being  forbidden  in  the 
sect  of  Omar.  Inscriptions  in  cufic  characters  are  often 
happily  used  as  a  decorative  feature  ;  rich  colouring  of  red 
blue  and  gold  prevails.  The  Turkish  and  Moresque  styles 
are  modifications  of  the  Arabian.  Illumination  was  carried 
in  this  style  to  the  highest  degree  of  splendour.  Casiri's 
Dibliotheca  Arahico-HisjKtna  Hscnrialensis  conveys  some 
idea  of  the  former  magnificence  of  the  Moorish  libraries  in 
Spain. 

In  India  illumination,  though  of  great  antiquity,  does 
not  present  those  transitions  of  style  which  mark  the 
development  of  western  art.  Like  Indian  art  generally, 
its  special  characteristics  are  profusion,  richness,  harmony, 
repose,  and  perhaps  monotony,  with  very  extensive  em- 
ployment of  flowers.  Persian  art  was  derived  from  India. 
It  reflects  the  Persian  love  of  flowers  and  symbolism,  and 
the  treatment  is  more  free  and  natural  than  in  India,  it 
seems  to  have  reached  its  highest  perfection  about  the  15ih 
and  16th  centuries  of  our  era,  but  is  still  continued.  Tha 
execution  of  a  magnificent  MS.  of  the  2'housand  aud  One 
Nii/hts  was  undertaken  under  the  auspices  of  the  present 
shah.  The  absence  of  any  attemjjt  to  shade  or  give  relief  to 
the  design  is,  it  should  here  be  mentioned,  a  characteristic 
of  all  Oriental  design. 

During  the  earlier  part  of  the  Middle  Ages  the  art  of 
illumination  was  in  Europe  mostly  practised  in  the  scrip- 
torium or  apartment  devoted  to  the  elaboration  of  MSS. 
which  was  attached  to  each  monastery.  In  later  times  the 
art  was  practised  by  lay  artists.  Uluminators  as  well  as 
patrons  of  illumination  were  occasionally  found  among  the 
highest  ranks ;  Saint  Dunstan  and  King  Ren6  may  be 
instanced.  And  some  distinguished  painters  were  also 
illuminators.  All  Western  MSS.  of  fine  quality  were 
executed  upon  vellum.  Materials  were  mostly  prepared 
with  great  care  by  the  artists  themselves,  or  under  their 
direction,  and  as  a  rule  are  found  to  have  well  stood  the 
test  of  time. 
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The  price  given  io  recent  years  for  MS.  volumes  valuable 
for  their  beauty  or  antiquity  often  reaches  many  hundreds 
of  pounds  sterling.  A  folio  Vulgate  of  the  9th  century 
was  purchased  by  the  British  Museum  in  183C  for  £750. 
The  Bedford  Hours,  acquired  with  other  MSS.  for  the  same 
establishment,  has  been  valued  at  over  .£2000.  At  the 
Didot  sale  in  Paris  a  MS.  executed  in  the  highest  style  of 
French  art  fetched  .above  £3000. 

Bibliograpk'j. — Among  a  large  number  of  works  on  the  subject 
tlie  foUowing  m9y  here  be  mentioned  : — P.  G.  Schwarzius,  Deorna- 
vicnlia  librorvm,  Lcjpsic,  1756^  N.  Humphreys,  IlluminaUd  Books 
of  the  itiddle  Ayes  ;  Silrestre  anJ  Cbampollion,  Universal  Palao- 
graph'j ;  Wcstwood,  Pulccographia  Sacra  Pktoria  ;  Madden,  Hiu- 
ininrUed  Ornamtnls  ;  Tymns,  The  Art  of  Illuminating  ;  Bastard, 
PcirUures  des  Mantiscrils ;  Wcstwood,  Facsimiles  of  Anglo-Saxon 
and  Irisfi  ^fSS.  Information  upon  Eastern  styles,  with  coloured 
pLites,  will  bo  found  in  Racinet,  Polychromatic  Ornament,  and  0. 
Jones,  Grammnr  of 'Ornament,  and  upon  Russian  art  in  V.  Bou- 
toH-sky's  Histoire  de  VOrncment  Ititsse,  d'  apris  les  Mamisa-its,  Paris, 
1S70.  For  tliB  technical  part  of  the  Eubject,  see  Theophilus,  Dc 
diversis  artibiis,  6c%'cral  editions,  with  translation  and  notes  ; 
Original  Treatises  from  l!u  lith  to  ISth  Centuries  on  the  Arts  of 
ilinialure,  <tj.,  edited,  with  translation  and  notes,  by  Mrs  Merri- 
field  ;  Bradley,  ifaniial  of  JltnmincUion  ;  Sbaw,  Art  of  Illumina- 
tion. (H.  B.  W.) 

ILLYHIA  is  the  name  applied  to  the  country  that  lies 
to  the  east  of  the  Adriatic  Sea.  The  usual  Greek  name 
is  lUyris,  though  the  older  writers  generally  use  the 
expression  ol  'lAAvptoi.  The  common  name  in  Latin  is 
lUyricum.  Tlio  term  I'.lyria  is  occasionally  used  in  botli 
languages,  and  has  become  the  recognized  name  in  English. 
Tlie  boundaries  of  the  country  thus  known  varied  very 
much  at  dillereiit  periods,  and  can  be  described  only 
along  with  its  history.  For  a  short  time,  in  the  4th  and 
3d  centuries  B.C.,  there  was  some  slight  government  under 
inonarchs  whose  power  was  acknowledged  by  tlie  whole 
country  ;  but  in  general  the  land  was  either  a  province  of 
some  conquering  race  or  the  abode  of  isolated  tribes  with 
little  or  no  common  feelings  or  aims. 

The  origin  and  character  of  its  oldest  inhabitants  are 
involved  in  the  obscurity  that  still  shrouds  the  ethno- 
logy and  early  history  of  all  south-eastern  Europe. 
Tlie  Greeks  acknowledged  some  affinity  of  race  between 
themselves  and  the  Illyrians  in  the  legend  that  Cadmus 
retired  from  Thobes  with  his  wife  Harmonia  and  settled 
in  Illyriii,  where  he  became  the  father  of  Illyrius,  the 
eponymous  ancestor  of  the  whole  race.  In  harmony  with 
this  myth,  the  general  consensus  of  modern  ijivestigation 
tends  to  the  view  that  at  an  early  period  the  whole 
of  Europe  south  of  the  Danube,  together  with  the 
centre  and  west  of  Asia  Minor,  were  peopled  by  kindred 
races,  some  of  whose  names  are  preserved  to  us  as  Leleges, 
Thracians,  Pelasgi,  Illyrians,  ic.  If  we  divide  the  ludo- 
Eiiropein  tribes  that  peopled  Europe  into  two  great 
f.imilies,  the  northern  and  the  southern,  we  shall  find  that 
the  Thraco-Illyrian  tribes  must  be  distingnished  from  the 
Slavonic  tribes  who  dwelt  immediately  north  of  them, 
and  who  are  closely  akin  to  the  Lithuanian  and  other  tribes 
of  the  northern  family.  On  the  other  hand,  it  would  not 
be  easy  to  draw  any  line  of  demarcation  at  this  early  time 
between  the  Illyrians  and  their  neighbours  on  the  west, 
south,  and  east.  Separation  of  nationalities  was  produced 
afterwards  by  growing  civilization,  which  developed  dis- 
tinct national  characters  and  well-defined  countries. 

At  this  early  period  then  we  may  siy  that  the  Danube, 
as  the  boundary  between  the  northern  and  the  southern 
family,  was  the  limit  of  the  lUyrian  tribes  towards  the 
north.  In  other  directions  they  shaded  oBT  into  kindred 
tribes  of  similar  manners  and  language.  Various  causes 
led  to  a  very  unequal  development  of  civilization  among 
these  tribe.".  Intercourse  with  stranger  races  like  the 
Phoenicians,  and  amalgamation  with  kindred  immigrant 
race?,  such  as  the  lonians  and  Dorians,  raised  some  of  these 


tribes  rapidly  to  the  highest  stage  of  civilization.  But 
these  new  races  were  attracted  by  the  mora  favourabl* 
conditions  of  the  Greek  peninsula,  and  few  of  them  found 
their  way  to  the  northern  countries.  Some  traces  of  early 
Ionian  settlers  in  Illyria  are  found  (see  Curtius,  Die  Fuuier 
vor  der  ionisriien  Wandoitng,  p.  46);  but  they  do  not 
seem  to  have  permanently  affected  the  character  of  the 
natives.  As  Greece  became  civilized,  it  sent  forth  itn 
own  colonists  to  occupy  most  of  the  favourable  sites 
along  the  Mediterranean  coasts.  But,  whereas  Thrace  wilh 
its  rich  mines  had  a  line  of  Hellenic  colonics  along  its 
southern  shore,  very  few  were  planted  in  Illyria,  Accord- 
ing to  Strabo,  the  shore  was  full  of  fine  harbours, 
and  the  coast  land  was  very  fertile ;  but  he  adds  that 
the  people  were  barbarous  and  warlike.  On  this  account 
it  was  that  Greek  colonization  never  spread  on  the  lllyrian 
coast  Dyrrachium  or  Epidamnus  was  almost  the  only 
Greek  colony,  and  its  hi.story  for  centuries  showed  one 
continuous  conflict  with  the  barbarous  natives,  which  pre- 
vented its  growth.  Macedonia  again  found  a  family  of 
Greek  refugees  who  established  themselves  as  petty  chiefs, 
and  gradually  spread  their  power,  wilh  civilization  and 
settled  rule,  over  the  whole  country.  Nothing  of  the  kind 
happened  to  Illyria  ;  the  chiefs  who  rose  nt  times  to  power 
were  always  apparently  as  barbarous  as  their  followers. 
In  these  unpropitious  circumstances,  the  Illyrian  tribes 
remained  in  their  primitive  barbarous  condition  later  than 
almost  any  of  their  neighbours,  and  when  many  of  thp 
surrounding  states  had  become  civilized,  Illyria  was  divided 
from  them  by  the  line  separating  barbarism  from  civiliza- 
tion. Naturally  their  characteristics  resembled  closely 
those  of  the  ruder  Thracian  tribes,  and  both  are  described 
by  the  Greek  historians  as  tattooing  their  bodies  and  offer- 
ing human  victims  to  their  gods  Their  womsn  seem  to 
have  had  a  high  position  socially,  and  to  have  even  exer- 
cised political  power.  Queens  are  mentioned  more  than 
once  as  their  rulers.  This  reminds  us  of  the  German 
tribes,  whose  women  also  were  much  respected ;  and  we 
know  that  among  the  Greeks  women  were  much  freer 
and  more  respected  in  the  older  time  before  Oriental 
inSuence  had  affected  native  customs.  It  is  said  that 
chastity  was  not  held  in  much  account  by  the  women  of 
Illyria ;  but  it  must  be  remembered  that  people  whose 
women  are  kept  more  secluded  are  very  a[it  to  ascribe 
such  a  character  to  the  freer  life  of  other  races. 

The  Illyrians  are  said  by  Herodotus  (ii.  43)  to  have 
attacked  the  temple  of  Delphi.  Brasidas  with  his  small 
army  of  Spartans  was  assaulted  by  them  on  his  adventurous 
march  (424  B.C.)  across  Thessaly  and  JIacedonia  to  attack 
the  Athenian  colonies  in  Thrace.  The  earlier  history  of 
the  Macedonian  kings  is  one  constant  struggle  against  the 
Illyrian  tribes.  The  migrations  of  the  Gauls  at  tho 
beginning  of  the  4th  century  disturbed  the  country  between 
the  Danube  and  the  Adriatic.  The  Scordisci  and  other 
Gallic  tribes  settled  there,  and  forced  the  Illyrians  towards 
the  south.  The  necessities  of  defence  seem  to  have  united 
the  Illyrians  under  a  chief  Bardylis  (about  383  B.C.)  and 
his  son  Clitus.  Bardylis  nearly  succeeded  in  destroying 
the  rising  kingdom  of  Macedonia ;  King  Amyntas  was 
defeated,  and  a  few  years  later  Perdiccas  was  defeated  and 
slain.  But  the  great  Philip  crushed  them  completely, 
and  annexed  part  of  their  country.  During  the  next 
century  we  hear  of  them  as  pirates.  Issuing  from  the 
secluded  harbours  of  the  coast,  they  ravaged  the  shores 
of  Italy  and  Greece,  and  preyed  on  the  commerce  of  the 
Adriatic.  The  Greeks  applied  to  Rome  for  help.  Hel- 
lenism had  proved  too  weak  to  civilize  the  northern 
races ;  it  was  left  to  the  stronger  organization  of  Rome  in 
absorb  them.  Teuta,  the  Illyrian  queen,  at  first  scorned 
the  Roman  demands  for  redress,  and  even  murdered  the 
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ambassadors;  but  tlib  two  lUyrian  wars  (229  and  219 
B.a)  ended  in  the  submission  of  the  Illyrians,  a  considert 
able  part  of  their  froutiec  being  annexed  by  the  conquerors. 
In  168  B.C.  Gentius,  the  Illyrian  king,  provoked  the  third 
lUyrian  war,  the  result  of  which  was  the  annexation  of  the 
whole  country  by  the  Romans.  Frequent  rebellions  oc- 
curred, but  at  last  the  natives  accepted  the  Homan  civiliza- 
tion. Daring  the  empire,  the  country  was  one  of  the  best 
recruiting  grounds  for  the  Roman  legions ;  and  in  troubled 
times  many  Illyrian  soldiers  fought  their  way  up  from 
the  ranks  to  the  imperial  purple.  Olaudius,  Aureliau, 
Probus,  D'  'cletian,  and  Maximian  wero  all  sons  of  Illyrian 
peisants. 

la  t!ie  time  of  tlie  republic  Illyncum  comprised  the 
country  between  the  Libumians,  a  kindred  race,  on  the 
north  and^Epirus  on  the  south.  Under  the  empire  the 
importance  of  the  country  made  its  name  spread  over 
all  the  surrounding  districts.  In  tiie  2d  century  after 
Christ,  the  Illyricus  Limes  included  Noricum,  Pannonia, 
Mccsia,  Dacia,  and  Thrace.  Constantine  added  Greece, 
Epirus,  and  Macedonia,  taking  froia  it  Thrace  and  part  of 
Mcrsia,  and  made  it  one  of  the  four  divisions  of  the  Roman 
empire  governed  by  a  "  prrefectus  proetorio."  Wheu  the 
empire  was  divided,  Illyricum  was  halved.  lUyris  Barbara 
or  Romana,  including  Noricum,  Pannonia,  &c.,  was  an- 
nexed to  theAYestern  empire;  while  lUyris  Groeca,  includ- 
ing Macedonia,  Epirus,  and  Greece,  formed  part  of  the 
Eastern  empire.  The  Via  Egnatia,  the  great  line  of  road 
which  connected  Rome  with  Constantinople  and  the  East, 
led  across  Illyricum  from  Dyrrachium  to  Thessalonica. 

In  the  wreck  of  the  Roman  empire  Illyria  suffered 
eeverely.  lu  the  4tl»  century  the  Goths  ravaged  it 
repeatedh,  but  these,  the  most  civilized  of  the  barbarian 
invaders  of  Rome,  with  their  warlike  aristocracy,  passed 
on,  and  were  succeeded  by  wilder  tribes.  Slavs,  as  also 
Huns  and  other  nomadic  races  from  the  East,  in  succession 
devastated  the  country.  An  agricultural  population  could 
no  longer  maintain  itself,  and  all  the  elements  of  civilization 
disappeared.  Justinian  (527-5G5)  tried  in  vain  to  defend 
the  country  by  a  series  of  forts  ;  his  armies  were  defeated 
time  after  time,  and  at  last  he  allowed  the  Huns  to  make 
witlements  south  of  the  Danube.  Rome  gave  up  the 
defence  of  civilization  against  the  inroads  of  barbarism,  and 
kribed  the  barbarians  to  be  quiet.  Still  the  Via  Egnatia 
was  defended,  as  the  artery  of  communication  and  the 
Ligjway  of  commerce  betneen  Constantinople  and  the 
west.  The  open  country,  however,  even  south  of  the  great 
road,  was  abandoned  to  the  Slavs  and  Huns.  The  older 
Illyrians  partly  uiitted  with  these  races,  partly  went  farther 
south,  encroaching  on  the  Greek  people,  and  the  name  of 
one  of  their  tribes,  Albani,  is  preserved  in  the  modern 
nime  of  their  descendants,  the  Albanians. 

Heraclius  (610-641  a.d.)  S2ttled  Slavonic  peoples  all 
along  the  coast  of  Illyria  as  far  south  as  Dyrrachium.  The 
states  which  were  thus  created  were  of  great  importance 
in  the  Dark  Ages.  The  republic  of  Narenta  vied  for  a 
time  with  that  of  Veuice ;  and  tlio  commerce"  of  Ragusa 
was  so  rich  that  it  has  given  its  name  to  all  wealthy 
merchant  vessels  or  "'argosies."  The  name  of  Illyria  had 
bj  this  time  disappeared  from  history;  and  the  country 
was  now  divided  between  these  powerful  merchant  cities 
and  the  states  of  Bosnia,  Croatia,  Servia,  Rascia,  and 
Dalmatia,  In  literature  the  liame  was  preserved,  and  the 
scene  of  Shakespeare's  comedy  Twelfth  Night  is  laid  in 
Illyria.  Politically  the  name  was  revived  in  the  beginning 
of  this  century,  when  the  small  kingdom  of  Illyria  to  the 
north  of  the  Adriatic  was  constituted  at  the  peace  of 
Vienna,  1809.  In  1849  the  territorial  distribution  of  the 
Austrian  empire  w-as  remodelled,  and  Illyria  again  disap- 
peared, /w.  M.  r.A.) 


ILORI,  or  iLonm  (the  Alourie  of  the  Landers'  expedi- 
tion), an  important  town  of  the  Yoruban  territory  of 
Western  Africa,  situated  about  60  or  70  miles  south  of  the 
Niger,  and  about  1 60  miles  north-north-east  of  Lagos.  The 
wall  has  a  circuit  of  12  miles,  but  is  badly  kept  in  repair. 
Along  the  south-eastern  side  flows  a  small  stream  which 
joins  the  Asa,  a  tributary  of  the  Niger.  The  iuhabitants 
are  Yorubas,  Fellatah  (PuUo),  Houssas,  Gambarees, 
Bornuese,  and  Nufes  or  Papas.  Most  of  them  speak 
Y'oruban,  An  extensive  uati\e  trade  is  carried  ou  at 
Ilorin,  the  Houssa  cara\ans  importing  manufactured  goods 
of  various  sorts,  not  only  from  Central  Africa,  but  even 
from  the  coasts  of  the  Mediterranean.  The  trade  from  the 
Guinea  coast  on  the  other  hand  is  confined  to  brandy, 
guns,  and  powder.  The  variety  of  local  industries  is  very 
considerable :  Rohlfs  mentions  beautiful  leather  goods, 
carved  wooden  vesseb,  finely  plaited  mats,  embroidered 
work,  pottery  of  various  kinds,  shoes  of  )ellow  and  red 
leather,  and,  what  ^^as  unique  in  his  experience  of  !Negro 
tribes,  the  manufacture  of  cheese.  The  population  is 
estimated  at  from  60,000  to  70,000,  exclusive  of  the 
resident  traders  from  foreign  parts.  There  are  a  number 
of  mosques  in  the  town,  and  the  Mahometans  are  the 
dominant  power,  but  the  lower  classes  maintain  their  pagan 
customs.  About  1820  Ilori  declared  itself  independent  of 
Y'^oruba,  and  assisted  in  the  destruction  of  Oyo. 

See  It.  F.  Burton,  Ahcoiuta  and  the  Cameroons  ^fountains, 
Lond.,  1863;  G.  Kolilfs,  Quo- dnrch  Jfriku,  Lcipsic,  1874. 

IMAGE  WORSHIP.  In  the  present  article  the  word 
"  image  "  will  be  employed  to  denote  any  artificial  repre- 
sentation, whether  pictorial  or  sculptural,  of  any  person  or 
thing,  real  or  imaginary,  which  is  used  as  a  direct  adjunct 
of  religious  ser\ices.  This  definition  of  the  word  .■•imts 
out  from  present  consideration,  though  at  some  points  by 
an  almost  imperceptible  boundary,  the  worship  of  all 
merely  natural  sj  mbols,  whether  animate  or  inanimate, 
couventional  or  the  reverse.  Thus,  for  example,  every 
form  of  animal  worship  is  e'xcluded  by  it,  and  also  the 
cultus  connected  with  memorial  stones  of  which  traces  so 
unmistakable  are  found  in  the  Old  Testament  and  in  almost 
every  other  ancient  literature  (the  \iOoi  Xarapol  or 
dX-qXifi/xaot,  /3ai']-v\oi,  lapides  tincti,  b'llyli,  of  classical 
writers).  So  far  as  images  (ei/coi  c5,  imagines)  are  merel}' 
more  or  less  perfect  productions  of  pictorial  or  plastic  art, 
they  fall  to  be  treated  under  Paimino,  Sctn-PTUHE, 
JIosAic,  <fcc. ;  so  far  as  they  have  been  regarded  as  aids  to 
devotion  and  spiritnal  instruction,  or  made  the  objects  of 
religious  veneiat'  j,  the  hirtory  of  their  introduction  and 
of  the  various  aspects  under  which  they  have  been  viewed 
forms  a  large  and  not  unimportant  chapter  in  the  history  of 
religion  in  general  and  of  the  Christian  church  in  particular 
Only  the  outlines  of  that  history  can  be  iodicated  here. 

Most  religions  of  which  the  history  has  been  traced  give 
distinct  indications  of  a  primitive  period  in  which  "idols" 
were  unknown.  Thus  in  India  "  the  worship  of  idols  is  a 
secondary  formation,  a  later  degradation  of  the  more 
primitive  worship  of  ideal  gods"  (M.  Miiller).  In  the 
Vedic  hymns  it  is  the  appearances  of  nature  themselves 
that  are  worshipped  as  symbols  of  unseen  deity ;  and  the 
present  imago  worship  of  the  Hindus  is  most  probably 
Post-Buddhistic  in  its  origin.  The  testimonies  of  the 
Greek  historians  (Herod.,  i.  ]  31  ;  Strabo,  p.  7-32  :  Diog. 
Laer.,  De  Vit.  FhiL,  procem.  6)  as  to  the  absence  of 
religious  images  from  the  worship  of  the  ancient  Persians 
is  confirmed  by  all  the  more  recent  direct  investigations  into 
the  primitive  life  of  that  branch  of  the  Aryan  race  There 
is  the  same  concurrence  of  testimony  as  regards  the  ancient 
Greeks  ;^  the  powers  of  nature  were  in  the  first  instance 


'  Soo  S«hoemaiui,  Griech.  AUerihnmt^,  ii.  197  sqq. 
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■Wiirshii'paJ  llirougli  natural  Ryuibols, — sucli  as  serpents, 
trfes,  r.ietcuricstoiiD.i,-  and  iu  some  cx<;cs  tomplfs  occurred 
wliicli  contained  no  visible  symbo)  at  all.  Evcq  in  the 
Homeric  poems,  tlie  allusions  to  images  of  tbe  gods  are  but 
few:  where  an  imago  ij  mentioned  (as  in  //.  vi.  301),  it  is 
evident  that  it  was  of  the  rudest  description,  and  but  little 
indebted  to  human  art.  The  same  remark  applies  to^the 
cultus  of  ancient  Homo.  It  was  carried  on  without  the 
use  of  images  until  the  comparatively  late  period  at  which 
llie  state  entered  into  relations  with  Elruria,  Magna  Graicia, 
an4  Sicily.^  The  dale  of  the  oldest  statue  in  Home,  that 
vi  Diana  on  the  Avenline,  can  be  given  with  consi'derable 
precision  as  between  577  ard  534  B.C.  As  regards  the 
ancient  Germans  also,  we  have  the  testimony  of  Tacitus 
that  down  to  his  iitai  at  least  their  gods  were  still  invisible 
and  had  neither  temples  nor  images.-  And,  whatever  be 
our  coaslruction  of  the  primitive  history  of  the  Semitic 
races,  there  can  be  little  doubt,  so  far  as  the  Jews  at 
least  arc  concerned,  of  the  correctness  of  their  own  impres- 
sion that  "  idolatry,"  in  the  strict  etymological  sense  of  that 
word,  wfuj  not  the  most  primitive  form  of  religion  practised 
among  them. 

The  decalogue  contains  a  direct  precept  against  the 
making  o'  any  "  graveu  image "  (j^esel  or  pasit),  for 
religious  uses  at  least  (Ex.  x.t.  4,  5  ;  Dcut.  v.  8,  9 ;  with 
which  compare  JDeut.  iv.  15-18).  Tho  "graven  images" 
couteniidaled  in  the  passage  last  cited  are  images  of  men, 
quadrupeds,  birds,  reptiles,  and  fishes ;  and  the  manner  in 
which  the  prohibition  is  made  is  fitted  to  suggest  thit  alb 
these  "  likenesses  "  had  made  their  appearance  and  already 
become  objects  of  religious  veneration  prior  to  its  pro- 
mulgation. Nothing  certain,  however,  is  known  as  to  the 
"strange  gods"  alluded  to  in  Gen.  xxxv.  4  as  having  been 
buried  liy  Jacob  under  the  oak  at  Shechera ;  nor  can  much 
be  said  ■\\ith  regard  to  the  "teraphim"  which  are  first 
mentioned  as  having  been  worshipped  in  one  of  tho 
branches  of  the  family  of  Terah  (Gen.  xxxi.  19),  but  aro 
often  subsequently  referred  to  as  having  been  used  in  the 
time 'of  the  judges  (Judg.  xvii.  5;  <•/.  xviii.  30),  and  at 
various  stages  throughout  tho  history  both  of  the  northern 
and  of  the  southern  kingdom  (Hos.  iii.  4  ;  Zech.  x.  2 ;  2 
Kings  xxiii.  24).  Sometimes  tbey  must  have  been  but 
amall ;  but  from  other  passages  it  may  be  inferred  that 
they  may  have  been,  occasionally  at  least,  of  human  form 
and  size  (1  Sam.  xix.  13,  IG).  Much  obscurity  attaches 
also  to  the  calf  wor.'ship  of  which  an  instance  occurred  in 
the  wilderness  (Ex.  xxxii.  4),  and  which  was  a  prominent 
feature  in  the  religion  of  the  northern  kingdom  from  the 
days  of  Jeroboam  tj  the  end;  it  is  a  disputed  question 
■whether  the  cult  was  of  Egyptian  or  of  purely  Semitic 
origin.  The  difficulty  in  Lev.  xvii.  7,  and  perhaps  also  in 
DeuL  xxxii.  17,  Ps.  cvi.  37,  is  by  some  interpreters 
explained  by  a  reference  to  the  Egyptian  goat  worship 
(Mendes) ;  if  fo,  these  passages  contain  no  allusion  to 
image  worship.  The  various  forms  of  the  Baal  cultus  so 
often  referred  to  in  the  Old  Testament  were  no  doubt 
Semitic ;  there  are  no  explicit  references  to  any  images, 
however,  in  this  connexion ;  and  in  point  of  fact  (see 
Baal)  that  deity  was  generally  represented  in  his  "bigh- 
pluces,"  not  by  images,  but  by  obelisks  or  pillars.  That 
tho  plastic  arts,  e\en  in  a  religious  connexion,  were  not 
wholly  discouraged  among  the  Jews,  appears  from  what  we 
read,  not  only  about  the  brazen  serpent  in  the  wilderness, 
bub  also  about  the  existence  in  tabernacle  and  temple  of 
such  figures  as  cherubs  (Ex.  xxv.  18-20;  xxvi.  1  ;  xxxvi. 


*  See  Praller,  ROm.  Mytholog'e,  p.  10,  4c.  The  ttatemeut  of  Plut- 
orch  {Numa,  8),  that  for  170  jcara  after  the  foundation  of  the  city 
images  were  unknown,  recurs  in  many  later  writers.  __ 

'  TUo  stttcments  of  Tacitus  on  this  head,  as  well  as  those  of  later 
hlttori;i<s  are  disoniwed  venr  fully  lo  Orimni't  Ikutxhe  f'ythologie,  i. 


3  J  ;  1  Kings  \i.  23,  32,  35)  exfuteJ  in  varioiih  maluials. 
lions,  oxen,  lotus  Doners,  and  ponicgranalco  {rf.  Ex.  xxxi. 
i,  5).  Tho  graphic  descriptioii.s  of  the  process  of  idol- 
making,  both  "graven  images''  and  "molten  images"  in 
Isa.  xl.  and  xliv.  (with  which  may  be  compared  \A  isd.  xv.; 
see  also  the  reference  'n  Lsi.  xxx.  22  to  molten  imagen 
overkid  with  a  precioui  metal)  show  that  the  exercise  of 
those  arts  was  far  from  being  confined,  at  the  periods  to 
which  these  passages  relate,  within  the  limits  fixed  bj  the 
second  commandment.  After  the  captivitj,  however,  tlieie 
developed  itself  among  the  Jews  a_  steadily  growing 
tendency  to  interpret  tho  language  of  the  law  with  the 
most  stringent  literality ;  and  at  the  time  of  tbe  Roman 
occupation  the  masses,  under  Pharisaic  influences,  thone<l 
a  sensitiveness  on  the  subject  of  images  which  in  certain 
recorded  instances  led  to  verj  striking  results.  Thus,  the 
existence  of  trophies  in  the  theatre  at  Jerusalem  wnii 
violently  objected  to;  Vitellius found  it  necessary  to  a\oii1 
Judaea  in  his  march  from  Antioch  to  Petra,  lest  the  Holy 
Land  should  be  defiled  by  the  presence  of  the  Poninn 
eagles;  at  the  outbreak  of  the  Jewi;h  war  the  house  of 
Antipas  at  Tiberias  nas  destroyed  because  it  was  adorned 
with  sculptures  (Joseph.,  Ant.,  xv.  8.  1,2;  xviii.  3.  1 ;  Vil., 
12):  This  aversion  to  every  exercise  of  tlie  imitative  art", 
OS  regards  living  things  at  least,  pas-sed  over  from  Judaijm 
to  Mahometanism.^ 

As  regards  the  attitude  towards  religious  images  assumed 
by  the  primitive  Christian  church,  several  questions  have 
often  been 'treated  as  one  which  cannot  too  carefully  be 
kept  quite  apart. ,  There  can  be  uo  doubt,  foi-  example,  that 
the  early  Christians  were  absolutely  unanimous  in  utterly 
condemning  all  heathen  image-worship  and  the  various 
customs,  many  of  them  obviously  immoral,  with  which  rt 
was  associated ;  it  is  needless  to  multiply  citations  from 
the  fathers  in  proof  of  so  undisputed  a  fact.  A  foim  of 
iconolatry  specially  deprecated  in  the  New  Testament  was 
tho  then  prevalent  adoration  of  th^  images  of  the  reigning 
emperors  (see  Rev.  xv.  2).  It  is  also  tolerably  ceitain 
that,  if  for  no  other  reasons  besides  the  fewness,  obscurity, 
and  poverty  of  the  early  converts  to  Christianity,  the  works 
of  art  seen  in  their  meeting  houses  cannot  possibly  at  fii-st 
have  been  numerous.  Along  with  these  reasons  would 
certainly  cooperate  towards  the  exclusion  of  visible  aids  ti> 
devotion,  not  only  the  church's  vivid  recollection  of  what 
Christ  had  been,  and  its  living  sense  of  His  continued  real 
though  unseen  presence,  but  also,  during  the  first  years,  its 
constant  expectation  of  His  second  advent  as  imminent. 
In  point  of  fact  it  was  a  common  accusation  brought 
against  the  Christians  by  their  enemies  that  they  had  "nc 
altars,  no  temples,  no  known  images"  (Jlin.  Fel.,  Oct.,  c. 
10),  that  "they  set  up  no  image  or  form  of  any  god  "  (see 
Arnob.,  Adv.  Gent.,  vi.  1;  similarly  Celsus);  and  this  charge* 
was  never  denied.  At  a  comparatively  early  date  indecij 
we  read  of  various  Gnostic  sects  calling  in  the  fine  arts  to 
aid  their  worship ;  thus  Irena;U3  (//rer  L  25,  6),  speaking 
of  the  followers  of  Jlarcellina,  says  that  "they  posscsij 
images,  some  of  them  painted,  and  others  formed  from 
different  kinds  of  material ;  and  they  maintain  that  n 
likeness  of  Christ  was  made  by  Pilate  at  that  time  when 
Jesus  lived  among  men.  They  crown  these  images,  and 
set  them  up  along  with  tho  images  of  the  philosophers  of 
the  world ;  that  is  to  say,  with  the  images  of  Pythagoras 
and  Plato  and  Aristotle  and  the  rest  They  have  also 
other  modes  of  honouring  these  images  after  the  same 
manner  as  the  Gentiles"  (c/.  Aug.,.i'<  If<rr.,  c  7).     ft  is 

'  On  the  prc-TsUmitic  polytheism  of  Ambia,  and  the  extent  to  which 
it  consists  in  the  worship  of  living  animals  or  their  imager,  see  a  sug- 
gestive paper  by  Prof.  W.  Robertson  Smith  on  "  Animal  Worship  and 
Animal  Tribes  among  tho  Arabs  and  iu  the  Old  Testament "  io  0.» 
Journal  qi  Philolnji/,  vol.  ix.  p.  75-100  (1880). 
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olso  well  known  tliat  the  emperor  Alexander  Severus  lound 
a  plftCB  for  several  Scripturo  characters  and  even  for  Clirist 
in  his  larariam  (Lamprid.,  Vit.  Alex.  Sev.,    c.   29).     But 
there  b  no  evidence  that  such  a  use  of  images  extended 
itself  at  that  early  period  to  orthodox  Christian  circles; 
and   the   presumption    is    all  the  other    way.     The    first 
unmistakable  indication  of   the  actual  public  use  of  the 
painter's   art  for   directly  religious  ends   does  not   occur 
indeed  until  the  year  306  a.d.,  when  the  synod  of  Elvira, 
Spain,  decreed  (can.  30)  that  "  pictures  ought  not  to  be  in 
a  church,  lest  that    which  is  worshipped   and  adored  be 
piintedon  walls."'     The  scope  of  this  prohibition  has  been 
very  diflerently  viewed   by   interpreters, — some  thinking 
that  all  that  is  forbidden  is  any  attempt  at  delineating  the 
divin? ;  others    considering  that  the  synod  contemplated 
frescos  only  and  not  pictures,  which  could  be  more  readily 
hidden  from  profanation  in  times  of  persecution  ;  others 
taking  the  canon  in  the  broadest  sense  as  directed  against  the 
exhibition  in  churches  of  pictures  of  sacred  subjects.     In  any 
case,  and  particularly  if  the  last  theory  be  adopted,  it  is 
evident  that  the  use  of  sacred  pictures  in  public  worship 
was  not  at  the  beginning  of  the  4th  century  a  thing  wholly 
unknown  within  the  orthodox  church  in  Spain ;  and  the 
presumption  is  that  in  other  places,  about  the  samo  period, 
the  custom  was    looked   upon  with  a  more  tolerant  eye. 
Indications    of   the    existence  of   allied   forms  of   sacred 
Christian  art  prior  to  this  period  are  not  wholly  wanting. 
It  seems  possible  to  trace  some  of  the  older  and  ruder 
frescos  in  the  catacombs  back  to  a  very  early  century ;  and 
it  is  certain  that  Bible  manuscripts  were  often  copiously 
illuminated  and  illustrated  even  before  the  middle  of  the 
4th  century.      An  often-quoted   passage  from  Tertullian 
{De  Padic,  c  10,  cf.  c.  7)  shows  that  in  his  day  the  com- 
munion cup  was  wont  to  bear  a  representation  of  the  Good 
Shepherd.     Clement  of  Alexandria  {Padag.,  iii.  11)  men- 
tions the  dove,  Gsh,  ship,  lyre,  anchor,  as  suitable  devices 
for  Christian  signet  rings. 

During  the  4th  and  following  centuries  the  tendency  to 
enlist  the  fine  arts  in  the  service  of  religion  and  the  church 
may  be  said  to  have  steadily  advanced ;  not,  however,  so 
far  as  appears,  with  the  formal  sanction'  of  any  regular 
ecclesiastical  authority,  and  certainly  not  without  strong 
protests  raised  by  more  than  one  powerful  voice.  From  a 
passage  in  the  writings  of  Gregory  of  Nyssa  {Oral,  de 
Laudibus  Tkeodfyfi  Marlt/ris,  c.  2)  it  is  easy  to  see  how 
the  stories  of  recent  martyrs  would  offer  themselves  as 
tempting  subjects  for  the  painter,  and  at  the  same  time  be 
considered  to  have  received  from  him  their  best  and  most 
permanent  expression ;  that  this  feeling  was  very  wide- 
spread is  shown  in  many  places  by  Paulinua  of  Nola  (o5. 
431),  from  whom  we  gather  that  not  only  martyrdoms,  and 
Bible  histories,  but  also  symbols  of  the  Trinity  were  in  his 
day  freely  represented  pictorially.  Augustine  {De  Cons. 
El).,  L  10)  speaks  less  approvingly  of  those  who  look  for 
Christ  and  His  apostles  "on  painted  walls"  rather  than  in 
His  written  word.  How  far  the  Christian  feeling  of  the 
Uh.  and  5th  centuries  was  from  being  thoroughly  settled 
ia  favour  of  the  employment  of  the  fine  arts  is  instructively 
shown  by  such  a  case  as  that  of  Eusebius  of  Caesarea,  who 
in  reply  to  a  request  of  Constantia,  sister  of  Constantine, 
fur  a  picture  of  Christ,  wrote  that  it  was  unlawful  to 
|)03sess  images  pretending  to  represent  the  Saviour  either 
in  His  divine  or  in  His  human  nature,  and  added  that  to 
avoid  the  reproach  of  idolatry  ho  had  actually  taken  away 
from  a  lady  friend  the  pictures  of  Paul  and  of  Christ  which 
she  had.'*    Similarly  Epiphanius  in  a  letter  to  John,  bishop 

*  Flacuit  picturaa'in  ecclesia  ease  non  debere,  ne  quod  colitur  et 
adorator  in  parietibus  depingatur.     See  Hefele,  Concitiengesrji.,  i.  170. 

'  The  letter,  which  is  most  probably,  though  not  certainly,  genuine, 
appears  in  thu  Acta  of  the  second  coimcil  of  Nice. 


of  Jerusalem,  tells  how  in  a  cliurch  at  Anablatha  near 
Bethel  he  had  found  a  curtain  painted  with  the  image  '"oJ 
Christ  or  of  some  other  saint,"  which  he  had  torn  down 
and  ordered  to  be  used  for  the  burial  of  some  pauper.  The 
passage,  however,  reveals,  not  only  what  Epiphanius 
thought  on  the  subject,  but  also  the  fact  that  such  picture* 
must  have  been  becoming  frequent  Nilus,  the  disciple 
and  defender  of  Chrysostom,  permitted  the  symbol  of  the 
cross  in  churches  and  also  pictorial  delineations  of  Old  and 
New  Testament  history,  but  deprecated  other  symbols, 
pictures  of  martyrs,  and  most  of  all  the  representation  of 
Christ.  In  the  time  of  Gregory  the  Great  the  Western 
Church  at  last  obtained  something  like  an  authoritative 
declaration  on  the  vexed  question  about  images,  tut  in  a 
sense  not  quite  the  same  as  that  of  the  synod  of  Elvira. 
Serenus  of  Marseilles,  on  account  of  what  he  considered  to 
be  flagrant  abuses,  had  ordered  the  removal  and  destruction 
of  all  sacred  images  within  his  diocese ;  this  vigorous 
action  called  forth  several  letters  from  Pope  Gregory  (viiL 
2,  111  j.i.x.  4, 11),  in  which  he  utterly  disapproved  of  that 
violent  course,  and,  for  the  first  time  clearly  drawing  the 
distinction  which  has  ever  since  been  authoritative  for  the 
Roman  Church,  pointed  out  that  "  it  is  one  thing  to  worship 
a  picture  and  another  to  learn  from  the  language  of  a  picture 
what  that  is  which  ought  to  be  worshipped.  What  those 
who  can  read  learn  by  means  of  writing,  that  do  the 
uneducated  learn  by  looking  at  a  picture.  .  .  .  That, 
therefore,  ought  not  to  have  been  destroyed  which  had 
been  placed  in  the  churches,  not  for  worship,  but  solely 
for  instructing  the  minds  of  the  ignorant."  Here  it  may 
be  mentioned  with  regard  to  the  symbol  of  the  cross,  that 
its  public  use  dates  from  the  time  of  Constantine,  though, 
according  to  many  Christian  archxologists  it  had,  prior  to 
that  date,  a  very  important  place  in  the  so-called  "  dis- 
ciplina  arcani."  The  introduction  of  the  crucifix  was 
decidedly  later,  and  originally  the  favourite  combination 
was  that  of  the  figure  of  a  lamb  lying  at  the  foot  of  the 
cross  ;  the  TruUan  council  in  692  by  its  82d  canon  enjoined 
that  this  symbol  should  be  discontinued,  and  that  where 
Christ  was  shown  in  connexion  with  His  cross  He  should 
be  represented  in  His  human  nature. 

It  was  not  until  the  8th  century  that  the  religious  and 
theological  questions  which  seem  naturally  to  connect 
tliemselves  with  image  worship  were  at  last  distinctly  raised 
in  the  Eastern  Church  in  their  entirety,  and  argued  in  what 
from  some  points  of  view  might  fairly  be  called  an  exhaus- 
tive manner.  The  controversy  began  with  the  edict  by 
which  Leo  the  Isaurian,  in  the  tenth  year  of  his  reign 
(726),  sought  to  deliver  the  church  from  what  he  called 
"  the  idolatry  of  image  worship."  The  text  of  that  edict' 
is  not  extant,  but  it  seems  to  have  been  directed  exclusively 
against  such  "idolatrous"  homage  as  appeared  to  be 
involved  in  the  established  custom  of  prostration  before 
them.  The  use  of  the  strong  word  "  idolatrous  "  at  once 
led  to  a  keen  controversy,  in  which  it  was  urged  by  the 
theologians  that  a  "  relative  worship"  (irpoa-Kvi-rjo-i^  crxfrix)/) 
might,  without  idolatry,  be  given  to  the  image  of  ChristL 
Among  Jhose  who  took  this  ground  was  the  famous  John 
of  Damascus,  who  retorted  upon  the  iconoclastic  emperor 
with  charges  of  Judaizing  and  even  of  Manichasan  leanings. 
Leo,  unconvinced,  but  finding  that  his  first  edict  had  been 
wholly  inefi"ectual,  four  years  later  (430)  issued  a  second 
decree,  of  a  more  sweeping  character  than  the  first,  inasmuch 
as  all  the  holy  images  were  ordered  to  be  removed,  and  all 
recalcitrant  bishops  summarily  ejected  from  tbeir  posts. 
This  proceeding  called  forth  further  arguments  from  the 
theologian  of  Damascus,  through  .whose  influence  the 
iconoclasts  were  anathematized  in  such  churches  as  were 
not  too  directly  and  entirely  under  the  political  influencw 
of  Constantinople.     At  the  same  time  (730)  Pope  Gregory 
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II.  addressed  to  the  emperor  two  important  controversial 
letters  in  favour  of  images.  They  ore  preserved  in  the 
Acta  of  the  second  council  of  Nice.  Apart  from  their 
direct  historical  importance,  they  are  of  considerable  interest 
as  literary  and  theological  curiosities.  To  the  objection 
which  had  of  coarse  been  urged  from  the  decalogue,  ha 
replied  that  the  prohibition  there  was  directed  simply 
against  the  idolatry  of  Canaan,  and  could  not  have  been 
intended  in  a  sense  inconsistent  with  the  fact  that  Moses 
had  been  commanded  to  make  cherubim  and  the  like. 
Chrbt  Himself  was  an  image,  the  image  of  God.  The 
charge  that  the  icouoduli  prayed  to  stones,  walls,  and 
pictures  was  easily  met ;  and  the  further  difficulty  that  six 
oecumenical  councils  bad  met  and  separated,  but  enjoined 
nothing  about  images,  it  was  held,  told  distinctly  against 
the  iconoclasts,  for  the  same  councils  had  equally  failed  to 
urge  upon  men  the  duty  of  taking  their  necessary  food. 
Heedless  of  Gregory's  remonstrances,  the  emperor  continued, 
during  the  remaining  twelve  years  of  his  life,  to  carry  on 
the  struggle  with  but  little  effect ;  the  religious  use  of 
images  was  too  intimately  interwoven,  not  only  with  the 
church  life,  but  also  with  the  domestic  habits  of  his  people, 
to  yield  even  to  the  most  determined  efforts  of  an  arbitrary 
despotism.  In  741  Leo  was  succeeded  by  Constantino 
Copronymus  (741-775),  who  fully  shared  the  iconoclastic 
views  of  his  father,  and  in  754  convoked  a  council,  attended 
by  three  hundred  and  thirty-eight  bishops,  but  never 
recognized  as  cecumenical,  which  under  his  influence  declared 
all  reverencers  of  images  to  be  men  who  had  lapsed  into 
idolatry  ;  decreed  that  "  Christ  in  His  glorified  humanity, 
though  not  incorporeal,  was  yet  exalted  above  all  the  limits 
and  defects  of  a  sensuous  nature,  too  exalted  therefore  to 
be  figured  by  human  art  in  an  earthly  material  after  the 
analogy  of  any  other  human  body " ;  and  pronounced 
anathema  on  all  who  attempted  to  express  by  visible  colours 
the  form  of  the  Logos  in  His  incarnation,  and  on  aU  who 
delineated  dumb  and  lifeless  pictures  of  the  saints,  which 
could  never  serve  any  profitable  end.  All  images  whatso- 
ever of  sacred  persons  or  things  were  ordered  to  be  ejected 
from  Christian  churches  ;  and  to  set  them  up  either  in 
public  or  in  private  buildings  was  forbidden  under  the 
gravest  ecclesiastical  penalties.  The  stringency  of  these 
decrees  was  justified  by  arguments  drawn  from  reason  and 
Scripture,  as  well  as  by  appeals  to  such  names  as  those  of 
Gregory,  Chrysostom,  Athanasius,  Epiphanius,  and  Eusebius. 
The  attempt  to  enforce  the  decisions  of  the  council  as 
imperial  laws  was  in  many  instances  marked  by  oppres- 
eivenesa  and  cruelty,  and  the  general  feeling  of  the  com- 
munity, fostered  diligently  by  a  numerous  class  of  its  most 
energetic  and  pious  members,  the  monks,  continued 
unchanged  in  its  aversion  to  iconoclasm  ;  and,  although  at 
the  end  of  his  reign  Gonstantine  succeeded  in  imposing 
4ipon  every  citizen  of  Constantinople  an  oath  never  again 
to  worship  an  image,  there  can  belittlednubt  that  in  a  vast 
number  of  households  secret  leanings  to  image  worship 
had  been  intensified  rather  thau  weakened  by  repressive 
measures.  During  the  early  part  of  the  brief  teign  (775- 
779)  of  Leo  IV.  Chazarus,  the  stringency  of  the  law  was 
Bomewhat  relaxed,  until  it  was  discovered  that  the  empress 
(Irene)  was  herself  a  secret  iconolater,  when  she  was  brought 
into  disgrace,  and  numbers  of  her  accomplices  were  seized 
and  imprisoned.  On  the  death  of  Leo,  Irene  became  regent 
for  her  infant  son  Constantino,  and,  as  was  to  be  cipected, 
used  the  power  which  she  now  possessed  in  favour  of  the 
cause  she  had  long  had  at  heart.  With  the  assistance  of 
the  monks,  after  an  abortive  attempt  to  hold  a  synod  at 
Constantinople  in  780,  there  met  at  Nice  in  787  a  general 
council  (the  seventh  oicumcnical),  the  proceedings  o(  which 
ore  of  considerable  historical  importance.  It  was  there 
decided  that,  not  only  the  figure  of  the  cross,  but  also  other 


holy  images  (Christ,  the  Virgin  Mary,  angels,  and  saints), 
whether  painted  or  executed  in  mosaic  or  other  material, 
might  be  set  up  in  churches,  placed  on  holy  vessels  and 
vestments,  on  walls  and  panels,  in  houses  and  by  highways, 
and  were  to  be  honoured  with  do-iraa/ios  and  a-poo-Kunjo-is, 
though  not  with  Xarpeia,  which  is  given  to  the  divine 
nature  alone.  The  decrees,  which  were  signed  by  all  present, 
were  afterwards  solemnly  ratified  at  a  final  session  (the 
eighth)  held  in  Constantinople,  and  thus,  after  a  struggle 
of  sixty-one  years,  the  worship  of  images  asserted  in  the 
Greek  Church  that  ascendency  which,  with  only  one  brief 
interruption  of  a  few  years,  it  has  ever  since  maintained. 

The  decisions  of  this  Eastern  councQ  were  in  full  harmony 
with  the  personal  views  and  practices  of  the  popes,  who, 
however,  were  compelled  to  show  considerable  modsralioD 
in  the  attitude  they  assumed.  The  Latin  Church  also,  as 
is  shown  by  the  writings  of  Agobard  of  Lyons  and  Claudius 
of  Turin,  contained  strongly  iconoclastic  elements,  which,  if 
full  scope  had  been  given  them,  might  conceivably  have 
altered  very  considerably  the  current  of  Western  opinion. 
On  political  as  well  as  on  religious  grounds,  however,  it 
was  felt  to  be  inexpedient  to  push  matters  on  either  side 
to  extremes ;  very  important  therefore  at  this  juncture  was 
the  step  taken  by  the  emperor  Charlemagne  in  the  publi. 
cation  of  his  De  Impio  Imaginum  CuUu  Libri  IV.,  com- 
monly called  the  Libri  Carotini,  in  which,  condemning 
alike  the  fanaticism  of  iconoclasts  and  the  superstition  of 
iconoduli,  he  maintained  the  right  of  images  to  exist  for  pur- 
poses of  commemoration  and  ornament  (propter  memoriam 
rerum  gestarum  et  omamentum).  At  the  synod  of  Frank- 
fort-on-the-Main,  held  in  794,  his  general  position  was 
maintained,  and  adoration  of  images  (adoratio  et  servitut 
imaginum)  was  wholly  condemned.  Great  injustice  was 
done,  however,  to  the  fathers  of  the  second  Nicene  council 
when  they  were  accused  of  maintaining  that  the  same 
worship  ought  to  be  given  to  images  of  saints  as  to  the 
Holy  Trinity, — a  doctrine  which  they  had  been  at  special 
pains  to  repudiate.  The  settlement  which  had  been 
obtained  in  787  did  not  subsist  entirely  undisturbed  even 
in  the  Eastern  Church.  In  815,  two  years  after  Leo  the 
Armenian  had  ascended  the  throne,  a  council  convoked 
by  him  at  Constantinople  formally  abolished  the  decrees 
of  Nice,  and  again  banished  the  images  from  the  churches. 
The  new  controversy,  with  which  the  name  of  Theodore 
of  the  Studiura  is  still  more  prominently  associated  than 
was  that  of  John  of  Damascus  with  its  previous  phase, 
went  on  with  vicissitudes  very  similar  to  those  which  had 
formerly  occurred  during  the  reign  of  Leo  and  his  suc- 
cessors Michael  (820-830)  and  Theopyius  (830-842). 
At  length,  during  the  regency  of  the  empress  Theodora, 
the  decrees  of  Nice  were  reaffirmed  by  a  synod  at  Con- 
stantinople, and  the  banished  images  were  triumphantly 
and  finally  reintroduced  into  the  me*ropolitan  church  on 
the  day  which  on  the  first  Sunday  in  Lent  is  still  cele- 
brated throughout  the  Greek  Church  as  a  great  festival 
under  the  name  of  toprij  or  vavriyvpi';  t^s  opdoSofc'os. 
One  incident  in  this  second  iconoclastic  controversy  had 
been  the  mission  of  an  embassy  by  ilichael  Balbus  to  Louis 
the  Pious  in  825.  The  reply  was  given  through  the  synod 
of  Paris,  held  in  that  year  :  in  open  disagreement  with  the 
opinions  of  Pope  Hadrian  L,  the  relatively  neutral  ground 
taken  up  at  the  synod  of  Frankfort  was  maintained. 

Down  to  the  close  of  this  period  the  "  images  "  spoken 
of  in  ecclesiastical  controversy  are  almost  entirely  pictures 
or  mosaics, — the  religious  use  of  sculptures,  and  particularly 
of  statues  (ayoA/xaTo,  i.vtpWiVTt%,  <rrrj\ai),  being  little  known,, 
and,  so  far  as  known,  disapproved.  This  distinction  doe* 
not  indeed  appear  in  the  actual  decrees  of  the  council  of 
Nice ;  but  it  is  clearly  drawn  in  the  statements  of  the 
patriarch  Germanus  and  by  Stephen  Bostrenus,  as  quoted 
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in  the  proceedings  (Acf.  ii.).  Such  remains  of  Christian 
antiquity  a3  the  statue  of  Hippolytus,  recently  dug  up  at 
Ostia,  and  usually  assigned  to  a  date  not  liter  than  the  5th 
century,  as  also  the  sitting  figure  of  St  Peter,  dating  from 
the  same  period,  now  seen  in  St  Peter's,  Home,  have  no 
immediate  connexion  with  the  subject  of  this  article.  The 
tame  remark  applies  to  the  still  earlier  statue  at  Paneas 
referred  to  by  Eusebius  (H.  E.,  vii.  18),  said  to  Lave  been 
raised  in  honour  of  Christ  by  the  woman  mentioned  in 
Matt.  ix.  20  ;  if  it  was  really  intended  to  represent  Christ 
at  all  and  not  rather  the  emperor  Hadrian,  it  was,  at  all 
events,  obviously  no  object  of  special  veneration.  About 
the  9th  century,  however,  "graven  images"  seem  to  have 
become  more  common.  Thus  in  the  treatise  De  Imaginibus 
(c.  31)  of  Agobard  of  Lyons  {oh.  840),  there  is  an  obvious 
controversial  allusion  to  molten  or  moulded  statues  of 
angels  or  holy  men.  With  the  gradual  introduction  of  the 
architecture  commonly  known  as  Gothic,  there  came  in  a 
great  advance  in  plastic  art.  The  new  cathedrals  gave 
scope  for  and  even  demanded  a  wealth  of  decoration 
formerly  unknown,  until  it  seemed  as  if,  not  only  the  entire 
Biblical  history,  but  all  the  Ada  Sanctorum,  were  to  be 
artistically  told  in  wood  and  stone.  The  earliest  extant 
sculptures  in  stone  or  stucco  cannot  be  carried  farther  back 
than  the  11th  century.  But  the  discussion  of  their  date 
and  character  belongs  to  the  artistic  rather  than  to  the 
religious  side  of  the  subject.^ 

At  the  period  of  the  Reformation  it  was  unanimously 
felt  by  the  reforming  party  that,  with  the  invocation  of 
saints  and  tho  practice  of  reverencing  their  relics,  the 
adoration  of  images  ought  also  as  matter  of  course  to  cease. 
The  leaders  of  the  movement  were  not  all,  however,  per- 
fectly agreed  on  tho  question  as  to  whether  these  might 
not  in  some  circumstances  be  retained  in  churches.  Luther, 
it  is  well  known,  had  no  sympathy  with  the  iconoclastic 
outbreaks  which  history  mentions  as  having  taken  place 
with  some  frequency  at  this  period ;  he  classed  images  in 
themselves  as  among  the  "adiaphora,"  and  condemned  only 
their  cultus;  so  also  tho  "Confessio  Tetrapolitana"  leaves 
Christians  free  to  have  them  or  not,  if  only  due  regard  be 
had  to  what  is  expedient  and  edifying.  The  "Heidelberg 
Catechism,"  on  the  other  hand,  emphatically  declares  that 
images  are  not  to  be  tolerated  at  all  in  churches.  This 
position,  which  is  that  of  all  the  reformed  churches,  has  an 
obvious  connexion  with  their  view  as  to  the  division  of  the 
•decalogue,  they  following  Origen  on  this  question  while 
the  Lutherans  adhere  to  the  Philonic  arrangement  (see 
Decalogue). 

At  the  council  of  Trent  (session  xxv.)  the  Church  of 
Rome  finally  formulated  the  doctrine  on  the  subject  of 
images  which  is  still  of  authority  within  its  communion. 
That  doctrine  is  avowedly  based  on  the  decrees  of  the 
second  council  of  Nice.  It  is  declared  that  images  of 
Christ,  the  Virgin  Mary,  and  other  saints  are  to  be  set  up 
and  retained,  especially  in  churches,  and  that  "due" 
honour  and  veneration  are  to  Tse  accorded  them  by  kissing 
and  prostration.  Warnings  are  appended,  however,  against 
their  superstitious  abuse  somewhat  in  the  spirit  of  Gregory 
the  Great's  letter  and  of  the  decision  of  tho  Frankfort 
«ynod. 

The  Greek  Church  continues  tenaciously  to  adhere  to  the 
decrees  of  the  second  Nicene  council,  and  has  not  yielded 
to  any  of  the  artistic  impulses  which  have  elsewhere  made 
themselves  so  powerfully  felt.  The  sacred  pictures  which 
abound  everywhere,  and  are  treated  with  extraordinary 
reverence  and  affection,  are  for  the  most  ju-'-tvery  defective 
Jesthetically,     Indeed  the  preference  seems  to  be  given  to 

'  Such  worka  as  Lubka's  KunsUjcschiMe  may  be  consnlted  in  thU 
-=oi>o£«on  ;  also  Didron'i  hono(jraphie  ami  Jameson's  Sacred  and 
r.tjmaar!/  ■<'*• 


those  executed  in  rude  archaic  style,  ami  even  now  the 
painter  of  pictures  intended  for  religious  uses  must  bear  in 
mind  the  monk's  famous  criticism  on  Titian.  In  ude  or 
incompletely  draped  figures  are  forbidden,  and  only  half 
lengths  are  permitted  "  ut  omnis  stultte  cogitationis  occasio 
tollatur."  No  representation  of  the  Godhead  or  of  the 
Trinity  is  attempted.  Although  it  is  in  the  records  of  a 
Constantinopolitan  council  that  the  earliest  extant  notice  of 
the  crucifix  occurs,  that  symbol  is  not  now  ased  in  the  East. 
Tho  literature  of  the  subject  is  immense.  The  most  important 
monographs  are — from  tho  Catholic  point  of  view,  Maimbourg, 
JTistoire  de  VBirfsie  df^  Icmocla^es  (Paris,  1679-82);  from  the  Pro^ 
testant,  Daill^,  De  Imaginibus  (Leydcn,  1642),  and  Spanheim,' 
Bistoria  linaginum  resliiiUa  (Leyden,  1686).  For  the  acts  of  tha. 
councils,  Labb^  or  Uansi  must  be  consulted  ;  the  learned  compila- 
tion of  Goldast,  ^mperialia  deerda  de  cuUu  imaginxtm  in  vtroqut 
impcrin  promulgala  coUectai  et  illusCrata  (Frankfort,  1608),  will  also 
be  found  useful.  Compare  Schlosser,  Gcsch.  dcr  hUdcrsliimunden 
Kaiser  (Frankfort,  1812).  The  sections  relating  to  image  worship  in 
the  great  work  of  Chemnitz  (Examen  Cone,  Trid. ,  para  4)  are  charac- 
terized by  learninj;  and  moderation.  The  whole  subject  is  treated, 
of  course,  in  all  the  church  histories ;  with  most  fulness  and  in- 
sight 4n  that  of  Nejtiiier.  The  iconoclastic  controversy  is  dealt  with 
also  in  the  histories  of  Gibbon  and  Milman.  Copious  archeeo- 
logical  details  are  also  given  in  Angusti's  DcnkwUrdigkeiten,  vol. 
xii.  (Leipsic,  1831).  (J.  S.  BL.) 

•  IMAM  is  the  name  given  to  the  priest  who  leads  the 
prayers  of  a  Mahometan  congregation,  and  is  exactly 
equivalent  to  Antistes.  In  the  Koran,  chap.  ii.  v.  118,  it  is 
said  of  Abraham,  "  Verily,  I  will  set  thee  as  an  imim  (high 
priest  or  model)  for  men."  In  Turkey  the  im4m,  besides  his 
function  as  a  minister,  performs  the  rites  of  circumcision, 
marriage,  and  burial.  He  is  distinguished  only  by  avoid- 
ing gay  colours  iu  his  dress  and  wearing  a  white  turban. 
In  Persia  the  imdm  is  also  called  a  mujtahid;  he  has  no 
secular  duties.  The  title  has  been  always  borne  by  the 
caliphs  or  successors  of  Mahomet,  the  earlier  ones  having, 
like  the  Prophet  himself,  conducted  the  services  in  person, 
and  addressed  the  people  in  a  khulbah  or  homily  on  the 
great  weekly  gathering  on  Fridays.  The  title  thus  came 
to  signify  head  of  the  faith,  and  as  such  is  claimed  and 
used  by  the  present  sultans  of  the  Osmanli  dynasty  in 
Turkey,  tho  last  of  the  legitimate  caliphs.  El  Mutawakkel, 
having  in  1517  a.d.  ceded  his  prerogatives  to  Selim  I.,  tho 
first  Ottoman  sultan,  and  his  heirs.  The  caliphate  (see 
Caliph)  is  also  called  El  Imdmah,  the  imamate.  The 
Shiah  sect  hold  that  the  o£5c6  of  imAm  was  specially 
assigned  by  Mahomet  to  All  ibn  A.bi  Tdlib,  his  cousin  and 
son-inlaw,  and  passed  from  h.:  .  to  his  legitimate  male 
issue  by  Fatima  Mahomet's  daughter.  The  first  im&m 
then  was  Ali ;  the  next  two  were  All's  sons  Hasan  and 
Husein  (sae  Hasan);  then  came  Ali  Zein  el'Abidin,  son  of 
Husein.  His  son  Zeid  founded  the  sect  called  the  Zeid- 
iyeh,  who  recognized  him  as  imim.  This  sect  split  into 
two  subdivisions,  one  of  which  declared  that  the  im4m 
ought  to  be  designated  by  his  predecessor,  the  other  that  the 
imamate  was  elective,  but  must  be  confined  to  the  descen- 
dants of  Fatima.  The  twelve  imAms  generally  received  by 
the  Shiahs  do  not,  however,  include  Zeid,  but  are  the 
following  :— (1)  Ali  ibn  Abi  TiXih  ;  (2)  El  Hasan  his  son; 
(3)  El  Husein,  All's  other  eon  ;  (4)  Ali  Zeih  el  'Abidin, 
son  of  Husein  ;  (5)  Mohammed  el  Bakir,  son  of  Zein  el 
Abidin  ;  (6)  Jaafer  es  SAdik,  son  of  El  Bakir ;  <7)  M«i64 
el  Kadhim,  son  of  Jaafer ;  (8)  Ali  er  RidhA,  son  of  Musa ; 
(0)  Mohammed  et  Taki,  son -of  Er  RidhA ;  (10)  Ali  el 
H4d(,  son  of  Et  Takl ;  (11)  Hasan  ol  Askari,  son  of  El 
H.idi.  Here  the  chain  of  succession  breaks  off,  the  twelfth 
imdm  being  Mohammed  el  Mehdi,  surnamed  Abu  Kasim, 
who  was  predicted  by  the  Prophet,  and  who  is  yet  to  come. 
The  title  imdm  is  also  applied  to  the  founders  of  the  four 
great  orthodox  sects  of  Mahometans. 

IMBROS,  or   Imveo,  an    island   in  the  ./Egean  Seoj 
t  \,  *■%  west  of  tho  southern  end  of  tho  Thraciaii  Chcrsoneso, 
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about  1 4  miles  from  Ibo  mouth  of  the  Dardanelles.  To 
the  north-west,  at  a  distance  of  17  miles,  lies  the  island  of 
iiamothraki ;  and  about  the  same  distance  to  the  Bouth- 
cast  is  Leoiuos.  The  area  of  Imbroa  is  estimated  at  105 
square  miles,  and  ita  population,  which  is  mainly  of  Greek 
origin,  is  about  10,000.  With  its  bare  mountain  ridges 
and  sides  it  has  no  small  similarity  to  Attica.  Hagios 
Ilias,  or  St  Elips,  is  the  highest  summit,  1859  feet  above 
the  sea-level.  According  to  Franz  vou  Loher  about  a  third 
«f  the  island  could  be  turned  into  a  very  garden  by  an 
industrious  and  skilful  race ;  but'  at  present  not  more 
than  one-tenth  is  under  cultivation.  Wheat,  barley,  and 
oats  are  grown,  aa  well  as  a  dye-plant  locally  called  bouia. 
A  German  company  is  working  lignite  in  the  island.  The 
only  stream  of  importance  has  surrendered  its  ancient  name 
of  llissus  for  the  simple  aj-poUation  of  ficydXoi  ■x-oranoi 
•or  Big  River.  Tlie  valley  through  which  it  flows  is  the 
only  considerable  tract  of  arable  land  in  the  island,  and 
contains  the  four  villages  of  Theodore,  Kastro,  Gliki, 
and  Panagia.  Kastro,  which  lies  on  the  coast,  is  the 
«ite  of  the  ancient  town  which  bore  the  same  name  with 
the  island ;  but  the  only  remains  of  antiquity  are  part 
of  the  mole,  portions  of  the  town-wall,  and  a  number 
of  tombstones.  A  hill  above  the  town  presents  with  its 
summit  so  great  a  likeness  to  a  mcdia3val  castle  that  it  has 
frequently  been  described  as  such.  The  archa;ological 
investigations  of  Conze  have  brought  to  light  a  few  inscrip- 
tions ef  secondary  interest,  which  mainly  serve  to  confirm 
the  Attic  character  of  Imbrian  civilization.  Attic  and 
Trojan  coins  are  not  unfrequent ;  and  traces  are  found  of 
the  worship  of  the  Cabiri,  Cybclc,  and  Zeus  Hypsiotes. 
Imbros  plays  no  great  part  in  history ;  though  the  name 
occurs  as  early  as  the  Iliad  and  the  Homeric  Hymns. 
Herodotus  mentions  its  subjugation  to  the  Persians  by 
Otanes.  In  later  times  it  was  distinctly  recognized  as  au 
Athenian  colony.  The  numerous  watch-towers  and  diminu- 
tive strongholds  observed  throughout  the  island  would 
indicate  that  it  had  its  share  in  the  busy  warlike  existence 
of  the  Middle  Ages.  Along  with  Samothraki,  Lcmnos, 
and  Hogiostrati,  Imbros  belongs  administratively  to  the 
Vilayet  of  the  Islands,  or  Jesair  bahr  i  Safid  of  Asiatic 
Turkey.  It  is  the  scat  of  a  metropolitan  of  the  Greek 
Church,  with  the  title  of  esarch  of  the  .iEgean. 

Sea  Ricliter,  WaUfahyUn  nach  dan  Morrjcnlande,  Berlin,  1822  ; 
Mustoxides,  TTo^fijuara  unoptKa  xepi  t/js  vriaov  ifi&pout  Constanti- 
nople, 1S45;  Louis  Lacroix,  Lrs  fits  de  la  Gria,  1S53  ;  Blau  and 
"^chlottmann,  in  llcfichtcn  iter  Kiiniyl.  prciiss.  Akad.  der  Jl'isscnscli.,  ^ 
3855  ;  Conzc,  Jicisc  av/  den  Jttscln  tUs  Thrakischcn  Mccrcs,  Han- 
over, 1860  ;  Von  Lolior,  Griechisdtc  Kiislcii/ahrUn,  I5iclcfcld,  1870. 

IMERITIA,  a  district  in  Transcaucasia,  extends  from 
the  left  bank  of  the  Tzhenys-tzkalys  to  the  range  of  hills 
that  separate  it  from  Georgia  on  the  east,  and  is  bounded 
on  the  south  by  Akhalzikh.  Anciently  a  part  of  Colchis, 
and  included  in  Lazia  during  the  Roman  empire,  Imeritia 
was  nominally  under  the  dominion  of  the  Greek  emperors. 
In  the  early  part  of  the  6th  century  it  became  the  theatre 
of  wars  between  Justinian  and  Chojroes,  and  was  devast- 
ated by  subsequent  ho.stilo  incursions,  reviving  only  on 
becoming  united  to  Georgia.  It  flourished  until  the  reign 
ol  Queen  Thamar,  but  after  her  death  (1212)  the  country 
became  impoverished  through  strife  and  internal  dissensions. 
Reunited  to  Georgia,  it  became  known  in  1259  as  Imier, 
whence  Imeritia  (1409).  In  1G21  was  made  the  earliest 
appeal  to  Russia  for  aid;  in  1G50  the  first  Russian  envoys 
were  received  at  Koutais,  tlie  capital ;  and  in  17C9  a 
Russian  force  expelled  the  Turks.  In  1804  the  monarch 
declared  himself  a  vassal  of  Russia,  and  in  1810  the  little 
kingdom  was  definitively  annexed  to  that  empire.  Iracritia, 
Mingrelia,  and  Gouria,  provinces  not  olTicially  lecognizcd 
as  distinct,  are  now  included  'n  the  Russian  govcrument 
of  Koutr.-s.     Sen  ilr.onciA 


IMMACULATE  COXCEPTION.     The  dogn.a  of  the 
immaculate  conception  of  the  Virgin  Maiy,  as  held  by  the 
Church  of  Rome,  is  to  the  eflect  that  "the  most  bleosed  Virgin 
was,  in  view  of  the  merits  of  Jesus  Christ  the  Saviour  of  the 
human  race,  by  the  singular  grace  and  favour  of  Almighty 
God,  from  the  first  moment  of  her  conception  in  the  womb 
of  her  mother,  preserved  free  from  all  taint  of   original 
sin."    The  "  pious  opinion  "  that  the  mother  of  Christ  had 
during  her  life  been  preserved  from  sin  in  a  way  in  which 
no  other  human  being  ever  had  been  may  be  traced  back  to 
a  comparatively  early  period  :  indeed,  without  it  her  cultus 
(for  some  account  of  the  growth  of  which  see  Maky)  as  it  had 
developed  itself  long  before  the  9th  century,  would  have 
been  impossible.    The  actual  history  of  an  explicit  doctrine 
of  her  immaculate  conception,  however,  so  far  as  has  hitherto 
been  discovered,  may  be  said  to  begin,  in  the  year  1140,* 
with  the  letter  of  remonstrance  which  Bernard  of  Clairvaax 
wrote  to  the  canons  of  the  cathedral  at  Lyons  (Ep.  174), 
who,  without  consulting  the  Roman  see,  had  recently  intro- 
duced into  their  church  a  festival  in  celebration  of  that  doc- 
trine.  Bernard  argued  vigorously  against  this  on  the  ground 
of  its  novelty,  its  unscripturaluess  (Ps.  li.  5),  and  its  ab- 
surdity : — "  On  the  same  principle,"  said  he,  "  you  would 
bo  obliged  to  hold  that  the  conception  of  her  ancestors,  in 
au  ascending  line,  wxs  also  a  holy  one,  since  otherwise  she 
could  not  have  descended  from  them  worthily,  and  there 
would  then  be  festivals  without  number."     How  the  recipi- 
ents, who,  it  is  stated,  claimed  to  have  learned  their  pecu- 
liar rite  from  a  document  communicated  by  the  Virgin  her- 
self, were  afi"ected  by  this  letter,  is  not  recorded.     Among 
controversial  treatises  which  appeared  shortly  afterwards 
are  mentioned  those  of  Potho  of  Priim  and  the  Abbot  de  la 
Cello  against  the  doctrine,  and  that  of  the  English  monk 
Kicolas  in  its  favour.     In  the  13th  century  all  the  leading 
theologians,  such  as  Alexander  Halensis   (p.  iii.,  qu.   10, 
membr.  2),  Albertus  Magnus  (C'oinm.  in  Sent.,  iii.  3),  Bona- 
ventura  (Comm.  in  Sent.,  iii.  3.  1,  2),  and  Thomas  Aquinas 
(Sitmma,  p.  iii.,  qu.  27,  art.   1-3),  took  the  view  of  St 
Bernard,  their  contribution  to  the  theology  of  the  subject 
consisting  iuan  accurate  definition  of  the  moment  at  which 
the  Virgin's  sanctiCcation  in  the  womb  must  be  held  to  have 
taken  place.     During  the  same  century  the  feast  of  the 
Conception  became  very  popular,  and  in  1263  it  was  ac- 
cepted by  a  general  chapter  of  the  Franciscans  at  Pisa, 
without  reference,  however,  to  the  question  of  immaculacy. 
Of  great  importance  to  the  subsequent  history  of  the  dogmt 
was  the  appearance  in  the  theological  world,  towards  the 
beginning  of  tho  1 1th  century,  of  Duns  Scotns,  the  "  subtle 
doctor  "  of  the  Franciscans,  who,  as  in  so  many  other  points, 
so  also  in  this,  came  into  conflict  with  the  still  more  illus- 
trious "  Doctor  Angelicus,"  the  Dominican  Aquinas.     In 
ouB-part  of  his  Commaitary  on  tho  Sentences  of  Peter  of  Lom- 
bardy  (lib.  iii.,  dist.  3,  qu.  1,  sec.  9)  he  declares  for  the  think- 
ableness  and  even  probability  of  Mary's  having  been  pre- 
served intact  from  original  sin  ;  in  a  later  passage  (dist.  18, 
qu.  1,  sec.  13)  the  doctriuo  is  categorically  stated.     It  was 
upon  this  disputed  point  that  the  long  and  bitter  contro- 
versy between  the  two  great  mendicant  orders  chiefly  turned. 
In  1389,  the  Spanish  Dominican  Joannes  de  Montesono 
having  maintained  in  a  disputation  at  Paris  that  the  view 
of  the  Scotists  was  unscriptural  and  heretical,  the  university, 
without  committing  itself  on  the  main  point,  condemned  his 
violent  theses,  and  this  condemnation  was  concurred  in  by 
the  Avignon  pope,  Clement  VII.   The  members  of  the  entire 

'  Tlie  allegation  th.it  it  was  Uu;ht  tj  Anselm  of  Canti-rljury  is 
based  partly  upon  a  spuriowa  tract  attributed  to  him  and  partly  on  un- 
authentic legend.  His  actual  opinion  is  explicitly  enongh  stated  in 
the  t-^alise  Cur  Drus  Uomo,  c  18:— "  Vir^o  tamen  ipsa,  undo  os- 
suniptus  est,  est  in  iniquitatibus  concepta.  ct  in  peccatis  concepit  <am 
mater  ein"  " 
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Doniimcan  order,  for; their  refusal  to  acquiesce,  were  for 
several  years  excluded  from  the  privileges  of  the  university. 
fn  the  beginning  of  the  15th  century  the  famous  chancellor, 
Toha  Gerson,  accepted  the  new  dogma,  and  applied  in  its 
favour  the  well-known  doctrine  of  development.  At  the 
council  of  Basel  (in  the  36th  session,  held  September  17, 
1439)  it  was  defined  and  declared  that  the  doctrine  was  con- 
sistent with  faith,  reason,  and  Scripture,  and  therefore  to  be 
approved  and  embraced  ;  the  contrary  doctrine  was  not  con- 
demned, but  it  was  forbidden  to  preach  or  to  teach  it.  The 
university  of  Paris  now  made  subscription  to  the  doctrine 
of  the  Immaculate  Conception  a  condition  for  its  degrees,  and 
various  other  universities  entered  into  a  solemn  compact  to 
use  every  exertion  for  its  spread,  but  the  controversy  was  far 
from  having  bojn  brought  to  a  close  even  by  the  action  of 
Pope  Sixtus  rV  who  in  1483  published  a  bull  threatening 
■with  excommunication  any  one  who  should  accuse  of  heresy 
either  the  advocates  or  the  impugners  of  the  doctrine,  the 
point  having  not  yet  been  decided  by  the  apostolical  see. 
In  its  fifth  session  (1546)  the  council  of  Treat,  after  formu- 
lating its  decree  on  the  subject  of  original  sin,  sought  to 
effect  a  compromise  between  Dominicans  and  Franciscans 
by  appending  a  declaration  that  it  did  not  intend  that  this 
doctrine  should  be  applied  to  the  blessed  and  immaculate 
Virgin  Mary,  but  that  the  constitutions  of  Sixtus  IV.  were 
still  to  be  observed.  In  the  beginning  of  the  17th  century 
the  field  of  battle  was  transferred  to  Spain,  where",  under 
the  predominant  influence  of  the  Franciscans  and  Jesuits, 
medals  were  struck,  pictures  painted,  statues  erected,  and 
persecutions  set  on  .foot  in  honour  of  the  Virgin  "sin  pe- 
cado  concebida";  and  embassies  were  sent  to  Rome,  both 
hj  Philfp  III.  and  by  Philip  IV.,  to  obtain  more  explicit 
recognition  of  the  popular  doctrine.  The  popes  continued 
for  a  long  time,  however,  to  maintain  their  attitude  of  re- 
serve. Paul  V.  (1617)  forbade  all  public  dispute  on  the 
subject,  and  Gregory  XV.  (1622)  extended  the  prohibition 
even  to  private  discussions,  except  in  the  case  of  Dominicans 
"  inter  se."  But  gradually  the  papal  sympathies  became 
more  pronounced  under  Jesuit  influences ;  Clement  IX. 
gave  the  feast  of  the  Conception  an  octave ;  Clement  XI., 
in  1708,  made  it  a  festival  "  de  prsecepto  "  for  all  Christen- 
dom ;  while  Benedict  XIV.  endeavoured  to  reconcile  St 
Bernard  with  the  more  modern  tendencies  of  Roman 
Catholic  theology,  by  insisting  upon  subtle  distinctions  be- 
tween the  "  conceptio  activa  "  and  the  "  conceptio  passiva". 
of  Mary.  In  the  pontificate  of  Gregory  XVI.  several  pre- 
lates received  papal  permission  to  describe  her  conception 
as  immaculate;  and  in  1849  Pius  IX.  was  induced  to  ad- 
dress to  his  bishops  from  Qaeta  an  encyclical,  inviting  them 
to  state  how  far  the  dogmatic  definition  of  the  dogma  would 
meet  their  wishes  and  the  wishes  of  those  under  their  charge. 
A  large  majority  declared  themselves  strongly  in  favour  of 
the  proposal,  and  the  ultimate  result  was  that  in  December 
8,  1854,  the  pope,  in  presence  of  a  numerous  concourse  of 
cardinals,  patriarchs,  archbishops,  and  bishops  assembled 
in  St  Peter's,  Rome,  solemnly  promulgated  the  bull  "  In- 
effabilis  Deus,"  by  which  the  doctrine  of  the  Immaculate 
Conception  finally  became  for  the  Roman  communion  an 
article  of  faith,  the  denial  of  which  is  accounted  to  be 
heresy.i 

The  feast  of  the  Immaculate  Conception  is  observed  in 
the  Roman  Church  on  December  8.  In  the  Greek  Church 
there  is  a  festival  in  honour  of  the  conception  of  St  Anne 

■  ^  The  words  are  "  Auctoritale  Domini  Nostri  Jcsu  Chiisti,  beatorum 
Apostolomm  Petri  et  Pauli,  ao  Nostra,  declaramus,  pronuntiamus  et 
de&nimos,  doctrinam,  quae  teuet  Beatissimam  Virginem  Mariam  in 
priinuinstanti  suae  Conceptionis  fuisse  tiiDgalari  Oitmipotentis  Dei  gratia 
«t  privilcgio,  intultimitritorum  Christi  Jesu,  Salvatoris  humani  gene- 
ris, ab  omoi  originalis  culpa  i&hc  prtservatam  immunem,  esse  a  Deo 
revelatara,  atque  idcirra  ab  omnibus  fidefi'.Hls  firmiter  constantcrqre 
cTedendam. 


(the  mother  of  Mary),  for  which  December  9  was  fixed  by 
a  constitution  of  the  emperor  Emanuel  Comaenus  in  the 
12th  century.  Her  deliverance  from  the  reproach  ol 
sterility  is  what  is  celebrated ;  there  is  no  reference  t« 
anything  analogous  to  the  Roman  doctrine.  _  It  may  be  re- 
marked that  strong  expressions  as  to  the  absolute  purity  of 
Mary  are  found  in  the  Koran  (iii  37),  and  still  more  in 
later  ^Mahometan  writings ;  but  the  Christian  doctrine  of 
sin  is  so  utterly  foreign  to  Islanrthat  no  precise  theological 
construction  of  these  expressions  is  possible. 

IMMERMANN,  Karl  Lebeeecht  (1796-1840),' dra- 
matist and  novelist,  was  born  April  24th,  1796,  at 
Magdeburg.  From  the  gymnasium  of  his  native  city  he 
passed  in  1813  to  study  law  at  the  university  of  Halle, 
but  his  career  there  was  interrupted  by  the  commotions 
consequent  upon  Napoleon's  escape  from  Elba.  Immermann 
was  prevented  by  illness  from  taking  part  in  the  earlier 
campaign,  but  he  served  in  the  Prussian  army  in  1815, 
was  present  at  Ligny  and  Waterloo,  and  marched  into 
Paris  with  Bliicher.  He  went  back  to  Halle  to  finish  his 
studies,  and  held  oSicial  positions  at  OschersleBen,  Miinster, 
and  Magdeburg  successively,  before  he  became  judge  of  a 
district  on  the  Rhine,  near  Diisseldorf.  The  attention 
which  his  writings  had  already  excited  won  him  a  warm 
welcome  from  the  artistic  circle  which  thenVmade  Diissel- 
dorf famous,  and  there  he  spent  the  rest  of  his  life,  dividing 
his  time  amongst  his  judicial  duties,  his  unsuccessful 
attempt  to  raise  the  theatre  there  to  a  permanent  classic 
level  of  art  and  refinement,  and  a  platonic  literary  friend- 
ship with  the  countess  of  Ahlefeldt  The  'last,  begun  at 
]\Iunster  and  terminated  only  at  his  marriage  with  a 
granddaughter  of  the  chancellor  Niemeyer  in  1839,  ex- 
ercised a  marked  influence  over  his  genius.  Immermann 
died  at  Diisseldorf,  August  25,  1840. '  His  dramas  are 
perhaps  better  suited  for  the  study  i,uan  for  the  stage. 
Though  sometimes  rough  and  forbidding,  they  are  marked 
by  considerable  insight  into  character ;  the  comedies  are 
by  no  means  destitute  of  comic  force.  Signs  of  a  close 
study  of  Shakespeare  are  abundant.  In  his  semi-humor- 
ous romances  Immermann  is  at  his  best,  and  it  is  by  those 
that  he  will  be  chiefly  remembered. 

His  chief  works  are  the  following:  the  tragedies — TaU  of  Hon.- 
ccval,  Edwin,  Peirarea,  1822;  King  Periander,  1823;  Cardenio  and 
Celindc,  1826;  Freda-ick  II.,  1S28;  and  Ghismonda,  1839;  and 
the  comedies — Princes  of  Syracuse,  1821  ;  £'ve  of  Love,  1824  ;  Dis- 
guises,  1823  ;  School  of  the  Pious,  1829.  Besides  these  he  wro(* 
the  mythical  play,  Merlin,  1831  ;  the  trilogy  of  Alexit,  1832; 
the  dramatic  poem,  The  Tragedy  in  the  Tyrol,  1827  ;  and  the 
romances — Tulifdntchen,  1827,  Die  Epigoncn,  1836  (perhaps  hi* 
best  work),  and  Munchhausen,  a  Slory  in  Arabesques,  1839.  He 
published  two  volumes  of  poems  (1322  and  1 S32),  and  began  Tristan 
and  Isolde,  1842.  His  miscellaneous  writings  include  a  translatioa 
of  Jvanhoe  ;  On  the  Mad  Ajax  of  Sophocles,  1826  ;  Miscillen,  1839  ; 
The  Hennil's  Window,  1S22  ;  Journal  of  a  Traveller,  1833; 
Memorabilien  (unfinished),  1840  ;  and  Thealerhricfe,  1851.  The 
collected  works  were  published  in  14  vols,  in  1835-43.  SeePutlitz's 
Karl  Immermann,  sein  Leben  und  seine  Werke^  1870. ' 

IMMORTELLE,  or  Eveelastisg.  The  immortelle 
plant  belongs  to  the  division  Tubuttjiorce  of  the  natural 
family  Compositae,  and  is  scientifically  known  as  Gnap/ia- 
luim  {Helichrysum)  orientale  of  Linnaeus.  It  is  a  native  of 
North  Africa,  Crete,  and  the  parts  of  Asia  bordering  on  the 
Mediterranean;  and  it  is  cultivated  in  many  parts  of 
Europe.  It  first  became  known  in  Ei.Wpe  about  the  year 
1629,  and  has  been  cultivated  since  1815.  In  common  with 
"■everal  other  plants  of  the  same  group,  known  as  "  everlast- 
ings," the  immortelle  plant  possesses  a  large  involucre  of  dry 
scale-like  or  scarioas  bracts,  which  preserve  their  appearance 
when  dried,  provided  the  plant  be  gathered  in  proper 
condition.  The  chief  supplies  of  Eelichryium  orientals 
come  from  Lower  Provence,  where  it  is  cultivated  in  large 
quantities  on  the  ground  sloping  to  the  Mediterranean,  ia 
positions  well  exposed  to  the  sun,  and  usually  in  plots  sur- 


I  M  O  -  I  Tkl  P 


717 


rounded  by  dry  stono  walls.  Tho  Caest  flowers  are  grown 
on  the  slopes  of  Bandols  and  Ciotat,  where  the  plant  begins 
to  flower  in  June.  It  requires  a  light  sandy  or  stony  soil, 
and  is  very  readily  injured  by  rain  or  heavy  dews.  It 
can  be  propagated  in  quantity  by  means  of  offsets  from  the 
older  stems.  The  flowering  stems  are  gathered  in  June, 
when  the  bracts  are  fully  developed,  all  the  fully-expanded 
and  immature  flo  ^ers  being  pulled  off  and  rejected.  After 
being  dried,  thoy  are  sent  to  Paris  in  boxes  containing  100 
bundles,  with  the  flowers  placed  outwards  and  the  stems  in 
the  centre.  Tho  immortelle  is  sold  by  weight  or  by  tho 
bundle,  the  price  varying  from  lid.  to  3d.  per  bundle, 
according  to  aia&.  or  from  12s.  to  183.  per  hundredweight, 
according  to  quality.  A  well-managed  plantation  is  pro- 
ductive for  eight  or  ten  years.  The  plant  is  tufted  in  its 
growth,  each  plant  producing  60  or  70  stems,  while  each 
stem  produces  an  average  of  20  flowers.  About  400  such 
stems  weigh  a  kilogramme.  A  hectare  of  ground  will  pro- 
dace  40,000  plants,  bearing  from  2,400,000  to  2,800,000 
stems,  and  weighing  from  5|  to  6i  tons,  or  from  2  to  3  tons 
per  acre.  The  colour  of  the  bracts  is  a  deep  yellow.  The 
natural  flowers  are  commonly  used  for  garlands  for  the 
dead,  or  plants  dyed  black  are  mixed  with  the  yellow  ones. 
The  plant  is  also  dyed  green  or  orange-red,  and  thus  era- 
ployed  for  bouquets  or  other  ornamental  purposes. 

The  followlngisalist  of  themore  important  everlasting  flowers: — 
AcrocUnium  roseum  ;  Ammobium  alaium  ;  Qnaphalium  orUntale 
and  other  species;  Helichrysum  braciealum,  macranlhum,  and  com- 
poiitum,  from  Australia,  and  It.  valilum,  from  tho  Cape  of  Good 
Hope;  HelipUrum  canacem  and  SandfoHi,  from  South  Africa; 
Jihodanllu  ifanghsii,  maculata,  and  atrosanguinca,  from  Swan 
River ;  Wailzia  nitiila  and  niv<a,  from  Swan  Kiver  ;  and  Xcran- 
themnm  annuum.  Frequently  these  everlastings  are  mixed  with 
bleached  grasses,  as  Lagurus  ovaius,  Briza  maxima,  Bromus  briaz- 
/ormU,  or  vpith  the  leaves  of  the  Cape  silver  tree  {Leucadcndron 
argtTileum),  to  form  bouquets  or  ornamental  groups. 

IMOLA,  the  ancient  Fomm  Cornelii,  a  town  of  Italy, 
capital  of  a  circle  in  the  province  of  Bojogna,  is  situated 
in  a  fruitful  and  charming  plain  on  the  old  /Emilian  way, 
near  the  river  Santerno  (ancient  Valrenus),  21  miles  south- 
east of  Bologna  and  46  north-west  of  Rimini,  on  the  rail- 
way connecting  those  towns.  It  is  the  seat  of  a  bishop 
and  of  a  subprofecture.  The  town  is  surrounded  by  walls 
flanked  with  towers,  and  its  streets  aro  spacious  and 
lined  with  arcades.  It  possesses  a  cathedral  with  an 
octagonal  tower,  an  old  castle,  a  gymnasium,  a  technical 
school,  a  school  of  music,  a  public  library,  orphanages  for 
boys  and  girls,  a  hospital,  and  a  corn  exchauge.  The  manu- 
facture of  wine  is  the  principal  industry,  but  a  special  kind 
of  cream  of  tartar  is  also  made,  and  there  is  considerable 
trade  in  corn,  hemp,  flax,  rice,  and  silk,  Tho  population 
of  the  town  in  1871  was  9355  and  of  the  commune  28,398. 
In  1876  the  population  of  the  commune  was  28,678. 

Tho  ancient  forum  Cormlii  is  said  to  have  derived  its  name 
from  it%  founder  the  dictator  Sulla.  According  to  Cicero,  it  was 
occupied  by  Octavian  during  tho  civil  war  which  followed  the  death 
of  Cxsar,  and  Martial  mentions  it  in  the  third  book  of  his  epigrams 
as  tho  place  where  he  was  at  that  time  residing.  The  modern  name 
ot  the  town  is,  according  to  Paulus  Dinconus,  derived  from 
that  of  tho  old  citadeL  Tho  town,  after  its  destruction  in  538 
by  Narses,  general  of  the  emperor  Justinian  I.,  was  rebuilt  by 
the  Lombards,  after  which  it  remained  under  tho  lordship  of 
Bologna  till  the  end  of  tho  13th  century.  In  1272  it  was  taken 
possession  of  by  tho  Pacani,  and  in  1292  by  the  AUdosii,  from  whom 
U  was  seized  in  1472  by  Duke  Philip  Jlaria  Visconti  of  Jlilan. 
Under  the  pontificate  of  Alexander  VI.  it  was  incorporated  with  the 
States  of  the  Church.  In  1703  it  was  captured  by  the  imperialists, 
and  in  1797  by  tho  French. 

IMPEACHMENT,  an  exceptional,  and  now  rare,  form 
of  procedure  against  criminals  in  England,  in  which  the 
House  of  "Commons  are  the  prosecutors  and  tho  House  of 
Lords  the  judges  It  differs  from  procedure  by  bill  of 
attainder,  which  follows  the  ordinary  forms  of  legislation 
fn  both  Houses,  and  takes  effect  in  an  Act  of  Parliament. 


In  iUipeachment  tho  form  of  (>rocedure  is  stricii/ judicial 
When  the  House  of  Commous  has  accepted  a  motion  for 
impeachment,  the  mover  is  ordered  to  proceed  to  the  bar 
of  the  House  of  Lords,  and  there  impeach  tho  accused  "in 
the  name  of  the  House  of  Commons,  and  of  all  the  Com- 
mons of  the  United  Kingdom."  The  charges  aro  formu- 
lated in  articles,  to  each  of  which  the  accused  may  deliver 
a  written  answer.  The  prosecution  must  confine  itself  to 
the  charges  contained  in  tho  articles,  though  further  articles 
may.  be  adhibited  from  time  to  time.  The  Commons  ap- 
point managers  to  rondi'ct  tho  prosecution,  but  th« 
whole  House  in  committee  .ittends  the  trial  The  defeb- 
dant  may  appear  by  counsel.  The  president  of  the  House 
of  Lords  is  the  lord  high  steward,  in  the  case  of  peers  im- 
peached for  high  treason;  in  other  cases  the  lord  chan- 
cellor. The  hearing  takes  place  as  in  an  ordinary  trial,  the 
defence  being  allowed  to  call  witnesses  if  necessary,  and  the 
prosecution  having  a  right  of  reply.  At  tho  end  of  the  case 
the  president  "  puts  to  each  peer,  beginning  with  the  junior 
baron,  the  questions  upon  the  first  article,  whether  the 
accused  be  guilty  of  the  crimes  charged  therein.  Each 
peer  in  succession  rises  in  his  place  when  the  question  is 
put,  and  standing  uncovered,  and  laying  his  right  hand 
upon  his  breast,  answers,  '  Guilty '  or  '  Not  guilty,'  as  the 
case  may  be, '  upon  my  honour.'  Each  article  is  proceeded' 
with  separately  in  the  same  manner,  the  lord  high  steward 
giving  his  own  opinion  the  last  "  (May's  farliamenlary 
Practice,  c.  xxiiL).  Should  the  accused  be  found  guilty, 
judgment  follows  if  tho  Commons  move  for  it,  but  not 
otherwise.  The  Commons  thus  retain  the  power  of  pardon 
in  their  own  hands,  and  this  right  they  have  in  several  cases 
expressly  claimed  by  resolution,  declaring  that  it  is  not  par-' 
liamentary  for  their  lordships  to  give  judgment  '"until  the 
same  bo  first  demanded  by  this  House."  An  impeachment, 
unlike  other  parliamentary  proceedings,  is  not  interrupted 
by  prorogation,  nor  even  by  dissolution.  Proceedings  in 
tho  House  of  Commons  preliminary  to  an  impeachment  are 
subject  to  the  ordinary  rules,  and  in  the  Warren  Hastings 
case  an  Act  was  passed  to  prevent  the  preliminary  proceed- 
ings from  discontinuance  by  prorogation  and  dissolution. 
A  royal  pardon  cannot  be  pleaded  in  bar  of  an  impeach- 
ment. 'The  point  was  raised  in  the  case  of  the  earl  of 
Danby  in  1679,  and  the  rule  was  finally  settled  by  the  Act 
of  Settlement  Persons  found  guilty  on  impeachment  may 
be  reprieved  or  pardoned  like  other  convicts.  Impeachment 
will  lie  against  all  kinds  of  crimes  and  misdemeanotrs, 
and  against  offenders  of  all  ranka  In  the  case  of  Simon 
de  Beresford,  tried  before  the  House  of  Lords  4  Edward 
IIL,  the  House  declared  "that  the  judgment  be  not  drawn 
into  example  or  consequence  in  time  to  come,  whereby  the 
said  peers  may  be  charged  hereafter  to  judge  others  than 
their  peers,"  from  which  Blackstone  and  others  have 
inferred  that  "  a  commoner  cannot  be  impeached  before  the 
Lords  for  any  capital  offence,  but  only  for  high  mis- 
demeanours." In  the  case  of  Fitzharris  in  1681,  the  House 
of  Commons  in  answer  to  a  resolution  of  the  Lords  suspend- 
ing the  impeachment,  declared  it  to  be  their  undoubted 
right  "  to  impeach  any  peer  or  commoner  for  treason  or  any 
other  crime  or  misdemeanour."  And  the  House  of  Lords 
has  in  practice  recognized  the  right  of  the  Commons  to  im- 
peach whomsoever  they  will  The  procedure  has,  however, 
been  reserved  for  great  political  offenders  whom  the  ordi- 
nary powers  of  the  law  might  fail  to  reach.  It  has  now 
fallen  into  desuetude.  The  last  impeachments  were  those 
of  Warreo  Hastings  (1788-95)  and  Lord  Melville  (1805), 
-,  -but  an  unsuccessful  attempt  was  made  by  Mr  Anstey  to  im- 
peach Lord  Palmerston  in  1848.  Tho  earliest  recorded  in- 
stances of  impeachment  are  those  of  Lord  Latimer  in  1376, 
and  of  Pole,  earl  of  Si  ffolk,  in  1386.  From  thctimft 
of  Edward  lY.  to  Elizabeth  it  fell  into  disuse,  "portly.* 
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says  Hallam,  'from  the  loss  of  that  control  which  the 
Commons  had  obtained  under  Richard  II.  and  the  Lan- 
castrian kings,  and  partly  from  the  preference  the  Tudor 
princes  had  given  to  bills  of  attainder  or  pains  and 
penalties  when  fhey  wished  to  turn  the  arm  of  parliament 
against  an  obnoxious  subject."  Revived  in  the  reign^  of 
James  I.,  it  became  an  instrument  of  parliamentary  resist- 
ance to  the  crown,  and  it  was  not  unfrequently  resorted  to 
in  the  first  three  reigns  after  the  Revolution. 

In  the  constitution  of  the  United  States  the  procedure 
of  impeachment  is  an  almost  exact  copy  of  that  described 
above.  The  House  of  Representatives  are  the  accusers,  and 
appoint  managers  to  conduct  the  prosecution  at  the  bar 
of  the  senate.  The  vote  of  the  senate  is  taken  by  putting 
the  question  separately  to  each  member,  and  a  majority  of 
t*o-thirds  is  required  for  a  conviction.  In  the  separate 
States  it  partakes  of  the  same  quasi-political  character  — 
neither  the  prosecutors  nor  the  judges  being  the  same  as  in 
ordinary  criminal  offences.  The  most  noted  instances  of 
impeachment  in  the  United  States  are  those  of  Associate 
Justice  Chase  in  1804,  of  President  Andrew  Johnson  in 
1868,  and  of  Judge  Barnard,  New  York,  in  1872.  The 
object  of  impeachment  is  the  removal  of  public  officers  for 
malversation  in  office,  which  is  followed  sometimes  by  dis- 
qualification for  any  future  appointment. 

INCENSE!  is  the  perfume  (fumigation)  arising  from 
certain  resins  and  gum-resins,  barks,  woods,  dried  flowers, 
fruits,  and  seeds,  when  burnt,  and  also  the  substances  so 
burnt.  In  its  literal  meaning  the  word  "  incense  "  is  one 
with  the  word  "perfume,"  the  aroma  given  off  with  the 
smoke  (per  fumum  ^)  of  any  odoriferous  substance  when 
burnt.  But,  in  use,  while  the  meaning  of  the  word  "  per- 
fume" has  been  extended,  so  as  to  include  everything  sweet 
in  smell,  from  smoking  incense  to  the  invisible  fresh  fra- 
grance of  fruits  and  exquisite  scent  of  flowers,  that  of  the 
word  "  incense,"  in  all  the  languages  of  modern  Europe  in 
which  it  occurs,  has,  by  an  opposite  process  of  limitation, 
been  gradually  restricted  almost  exclusively  to  frankincense 
(see  Fkankincense).  Frankincense  has  always  been  ob- 
tainable in  Europe  in  greater  quantity  than  any  other  of 
the  aromatics  imported  from  the  East ;  it  has  therefore 
gradually  come  to  be  the  only  incense  used  in  the  religious 
rites  and  domestic  fumigations  of  many  countries  of  the 
West,  and  at  last  to  be  popularly  regarded  as  the  only 
"true"  or  "genuine"  {i.e.,  "franc")  incense  (see  LittrcS's 
Fr.  Bid.,  and  Skeat's  Etym.  Did.  of  Engl.  Lang.).^ 

The  following  is  probably  an  eshaustivo  list  of  the  siibstances 
available  for  incense  or  perfume  mentioned  in  the  Hebrew  Scrip- 
tures:—Algiim  or  almug  wood  (almug  in  1  Kings  x.  31,  12  ;  algum 
in  2  Chron.  ii.  8,  and  is.  10,  11),  generally  identified  with  sandal- 
wood {Santalum  album),  a  natiro  of  Malabar  and  ilalaya  ;  aloes,  or 


'  Tncensum  (or  incensum  thuris)  from  incendere  ;  Ital.  and  I'ortug. 
incenso  ;  Span,  incienso  ;  Fr.  encens.  The  substantive  occurs  iu  an 
inscription  of  tlie  Arvalian  brotherhood  (Marini,  Gli  Atii  e Monumenti 
de  fratelli  Arvali,  p.  639),  but  is  frcqueiit  only  in  ecclesiastical  Latin. 
Compare  the  classical  suffimentum  and  suffitus  from  stiffio.  For 
"incense"  Ulfila  (Lnke  i.  10,  11)  has  retained  the  Greek  Su^fajua 
(thymiama);  all  the  Teutonic  names  (Gei-m.  Weihrauch;  Old  Saxon 
WMc;  Icei.  ReyJ^hi;  Dan.  Rogelse)  seem  to  belong  to  the  Christian 
period  (Grimm,  Deutsche  Mythohjie,  i.  50). 

■'  The  etj-mological  affinities  of  eiai,  9ios,  thus,  fvfio,  fumus,  and  the 
Sanskr.  dhuma,  are  well  known.     Sco  Max  Miiller,  Chips,  i.  99. 

'  Classical  Latin  has  but  one  word  (thus  or  lus)  for  all  sorts  of  in- 
cense. Libanics,  for  frankincense,  occurs  only  in  the  Vulgate.  Even 
the  "groand  frankincense  "  or  "ground  pine"  {.ijufja  Chanurpili/'s) 
was  kno;  ra  to  the  Romans  as  Tus  terra:  (Pliny),  although  they  called 
»ome  plant,  from  its  smelling  like  frankincense,  Libanoiis,  and  a  kind 
of  Thasian  wine,  also  from  its  fragrance,  Libanios.  The  Latino- 
barbaric  word  OUbanum  (quasi  Oleum  Lfbani),  the  common  name  for 
frankincense  in  modern  commerce,  is  used  in  a  bull  of  Pope  Benedict 
IX.  (1033).  It  may  here  bo  remarked  th.it  the  name  "  European 
frankincense  "  is  applied  to  Finns  Tieda,  and  to  the  resinous  exudation 
("Burgundy  pitch")  of  the  Norwegiar  spruce  firs  {Abiet  excelsa). 
The  "  incense  tree  "  of  America  is, the  It  ca  guianensis,  and  the  "  iu- 
c«nso  wood"  of  the  same  continent  A  heptaphylla. 


lign  aloes  (Hcb.  ahAUm,  ahdUlh),  produced  by  Jloexyion  Aga. 
lochum,  a  natiyo  of  Cochin-China,  and  Aquilaria  Agt  'ncha,  a 
native  of  India  beyond  the  Ganges  (compare  vol.  i.  p.  597) ; 
balm  (Heb.  tsori),  the  oleo-rcsin  of  SaUamodendron  Opohalsamum 
and  B.  gileadcnse  ;  bdellium  (Heb.  bd6lah),  the  resin  produced 
by  Balsamodcndron  roxburghii,  B.  ifuJcul,  and  B.  pubesceris,  «U 
natives  of  Upper  India  (Lassen,  however,  identifies  bdblah  will.. 
musk) ;  calamus  (Heb.  kaneh  ;  sweet  calamus,  kench  bosem,  Ex. 
XXX.  23,  Ezek.  xxvii.  19  ;  sweet  cane,  kaneh  hatiob,  Jer.  vL  20, 
Isa.  xliii.  24),  identified  by  Royle  with  tlio  Andropogon  Calamvi 
aromaticus  or  roosa  grass  of  India  ;  cassia  (Heb.  kiddah)  the  Cinna- 
momum  Cassia  of  China  (see  vol.  v.  p.  184);  cinnamon  (Heb. 
kinnamon),  the  Cinnamomum  zeylanieum  of  the  Somali  country, 
but  cultivated  largely  in  Ceylon,  where  also  it  runs  wild,  and  in 
Java ;  costus  (Heb.  ketziot/t),  the  root  of  the  Aucklandia  Coitus, 
native  of  Cashmere ;  frankincense  (Heb.  lebdnah),  the  gum-resin 
of  Bosicellia  Frercana  and  B.  Bhau-Dajiana  of  the  Somali 
country,  and  of  B.  Carlerii  of  the  Somali  country  and  the  op- 
posite coast  of  Arabia  (compare  vols.  viii.  p.  122,  and  ix.  p.  709)  ; 
fnlbanum  (Hcb.  helbenah),  yielded  by  Ophoidia  gatbani/cra  of 
^horassan,  and  Galbanum  officinale  of  Syria  ;  ladanum  (Heb.  161, 
translated  "myrrh"  in  Gen.  xxxvii.  25,  xliii.  11),  the  resinous 
exudation  of  Cistus  crcticus,  C.  ladani/erus,  and  other  species  of 
"rock  rose"  or  "rose  of  Sharon";  myrrh  (Heb.  m6r),  the  gum- 
resin  of  the  Balsamodcndron  Myrrha  of  the  Somali  country  and 
opposite  shore  of  Arabia  ;  onycha  '^Heb.  sheheleth),  the  celebrated 
odoriferous  shell  of  the  ancients,  the  operculum  or  "nail"  of  a. 
species  of  Strombus  or  "wing  shell,"  formerly  well-known  in 
Europe  under  the  name  of  Blatla  byzantina  ;  it  is  still  imported 
into  Bombay  to  burn  with  frankincense  and  other  incense  to  bring 
out  their  odours  more  strongly  ;  saffron  (Heb.  karktm),  the  stig- 
mata of  Crocus  sativus,  a  nativa  originally  of  Cashmere  ;  spikenard 
(Heb.  nerd),  the  root  of  the  Kardostachys  Jatamansi  of  Nepal  and 
Bhutan  ;  etacte  (Heb.  nataf),  generally  referred  to  the  Styrae 
officinale  of  the  Levant,  but  Hanbury  has  shown  that  no  stacte  or 
storax  is  now  derived  from  S.  officinale,  and  that  all  that  is  found 
in  modem  commerce  is  the  product  of  the  Liquidambar  orientate  of 
Cyprus  and  Anatolia. 

Besides  these  aromatic  substances  named  in  the  Bible,  the  follow- 
ing must  also  be  enumerated  on  account  of  their  common  use  as. 
incense  iu  the  East ;  benzoin  or  gum  benjamin  (see  vol.  iii.  p.  681), 
first  mentioned  among  Western  writers  by  Ibn  Batuta  (1325-1349> 
under  the  name  of  lubdn  d'  Javi  {i.e.,  olibanum  of  Java),  cor- 
rupted in  the  parlance  of  Europe  into  benjamin  and  benzoin  ; 
camphor,  produced  by  Cinnamomitm  Camphora,  the  "camphor 
laurel"  of  Chinaand  Japan,  aadhy Dnjobalanops aromatica,  anativo 
of  the  Indian  Archipelago,  and  widely  used  as  incense  throughout 
the  East,  particularly  in  China  (compare  vol.  iv.  p.  761) ;  elemi,  th» 
resin  of  an  unknown  tree  of  the  Philippine  Islands,  the  elemi  of  old 
writers  (see  vol.  viii.  p.  122)  being  the  resin  of  Bosicellia  Frereana  ; 
-gum-dragon  or  dragon's  blood,  obtained  from  Calamus  Draco,  one 
of  the  ratan  palms  of  the  Indian  Archipelago,  Dracama  Draco, 
a  liliaceous  plant  of  the  Canary  Islands,  and  Ptcrocarpus  Draco,  a 
leguminous  tree  of  the  island  of  Socotra  (see  vol.  vii.  p.  389) ;  rose- 
malloes,  a  corruption  of  the  Javanese  rasamala,  or  liquid  storax, 
the  resinous  exudation  of  Liquidambar  AUingia,  a  native  of  the 
Indian  Archipelago  (an  American  Liquidambar  also  produces  a  rose- 
malloes-like  exudation);  star  anise,  the  starlike  fruit  of  the  7//tc(u?iv 
anisatuTn  of  .Yunan  and  south-western  China  (compare  vol.  il.  p. 
58),  burnt  as  incense  in  the  temples  of  Japan  ;  sweet  flog,  the  root  of 
Acorus  Calamus,  the  bach  of  the  Hindus,  much  used  for  incense  in 
India  (see  vol.  ix.  p.  230).  An  aromatic  earth,  found  on  the  coast 
of  Cutch,  is  used  as  incense  in  the  temples  of  western  India.  The 
animal  excreta,  musk  and  civet,  also  enter  into  the  composition  of 
modern  European  pastils  and  clous  fumants.  Balsam  of  Tolu,  pro- 
duced by  Myroxylon  toluiferum,  a  native  of  Venezuela  and  New 
Granada  ;  balsam  of  Peru,  derived  from  Myroxylon  Pcrcircc,  a  nativa 
of  San  Salvador  in  Central  America  ;  Mexican  and  Braziliau  elemi, 

firodiiced  by  various  species  of  Idea  or  "  incenso  frees,"  and  the 
iijuid  exudation  of  an  American  species  of  Liquidambar, .are  all 
used  as  incense  in  America.  Hanbury  quotes  a  faculty  granted  by 
Popfl  PiusV.  (August  2, 1571)  to  the  bishops  of  the  AVest  Indies  per- 
mitting the  substitution  of  balsam  of  Peru  for  the  balsam  of  tho  East 
iu  tho  preparation  of  the  chrisni  to  be  used  by  tho  Cotholic  Church 
in  America.  Tho  Sangre  del  drago  of  tho  Mexicans  is  a  resin 
resembling  dragon's  blood  obtained  from  a  cuphorbiaceous  tree. 
Croton  Draco. 

Probably  nowhere  can  the  actual  historical  progress  from 
the  primitive  use  of  animal  sacrifices  to  the  later  refinement 
of  burning  incense  be  more  clearly  traced  than  in  the  pages 
of  the  Old  Testament,  where  no  mention  of  tho  latter 
solemnity  occurs  before  the  period  of  the  Mosaic  legisla- 
tion; but  in  the  monuments  of  ancient  Egypt  the  authentic 
traces  of  the  use  of  incense  which  still  exist  carry  us  back 
I  to  a   much  earlier   date.     From   Meroo    to  Memphis  the 
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oommuuost  subject  carved  or  painted  in  tlie  interiors  of  th\ 
temples  is  that  of  Bome  contemporary  Phrah  or  Pharaoh 
worshipping  the  presiding  deity  with  oblations  of  gold  and 
silver  vessels,  rich  vestments,  gems,  the  firstlings  of  the 
flock  and  herd,  cakes,  fruits,  flowers,  wine,  anointing  oil, 
and  incense.  Generally  he  holds  in  one  hand  the  censer, 
and  with  the  other  darts  the  pastils  or  ossclets  of  incense 
into  it ;  sometimes  he  otTers  incense  in  one  hand  and  makes 
the  libation  of  wino  with  the  other.  One  of  the  best 
known  of  these  representations  is  that  carved  on  the 
memorial  stone  placed  by  Thothmes  IV.  (1533  B.C.)  on  the 
breast  of  the  Sphins  a.t  Gizeh.*  The  tablet  represents 
Thothmes  before  his  guardian  deity,  the  sungod  Ea,  pour- 
ing a  libation  of  wine  on  one  side  and  offering  incense  on 
the  other.  The  ancient  Egyptians  used  various  substances 
as  incense.  They  worshipped  Ha  at  sunrise  with  resin, 
at  mid-day  with  myrrh,  and  at  sunset  with  an  elaborate 
confection  called  kvphi,  compounded  of  no  fewer  than 
sixteen  ingredients,  among  which  were  honey,  wine,  raisins, 
resin,  myrrh,  and  sweet  calamus.  AYhlle  it  was  being  mixed, 
holy  writings  were  read  to  thoae  engaged  in  the  operation. 
According  to  Plutarch,  apart  from  its  mystic  virtues  arising 
from  the  magical  combination  of  4  x  4,  its  sweet  odour  had 
a  benign  physiological  efiect  on  those  who  otTered  it.^  The 
censer  used  was  a  hemispherical  cup  or  bowl  of  bronze, 
supported  by  a  long  handle,  fashioned  at  one  end  like  an 
open  hand,  in  which  the  bowl  was,  as  it  were,  held,  while 
the  other  end  witliin  which  the  pastils  of  incense  were  kept 
was  shaped  into  tiio  hawk's  head  crowned  with  a  disk, 
as  the  symbol  of  lla.^  In  embalming  their  dead  the 
Egyptians  filled  the  cavity  of  the  belly  with  every  sort 
of  spicery,  except  frankincense  (Herod.,  ii.  86),  which 
was  regarded  as  specially  consecrated  to  the  worship  of 
the  gods.  In  the  burnt  ofl"ering8  of  male  kine  to  Isis,  the 
carcase  of  the  steer,  after  evisceration,  was  filled  with  fine 
bread,  honey,  raisins,  figs,  frankincense,  myrrh,  and  other 
aromatics,  and  thus  stuS°ed  was  roasted,  being  basted  all 
the  while  by  pouring  over  it  large  quantities  of  sweet  oil, 
and  then  eaten  with  great  festivity. 

How  important  the  consumption  of  frankincense  in  the 
worship  of  the  gods  became  in  Egypt  is  shown  by  two  of  its 
monuments,  which  are  of  the  greatest  interest  and  value  for 
the  light  they  throw  on  the  early  history  of  the  commerce  of 
the  Indian  Ocean.  One  is  an  inscription  in  the  rocky  valley 
of  Hammamat,  through  which  the  desert  road  from  the  Kod 
Sea  to  the  valley  of  Egypt  opens  on  tha  green  fields  and 
palm  groves  of  the  river  Nile  near  Coptos.  It  was  cut  on 
the  rocks  by  an  Egyptian  nobleman  named  Hannu,  who 
states  that  he  was  sent  by  Pharaoh  Sankhara,  2500  ac, 
with  a  force  gathered  out  of  the  Thebaid,  from  Coptos  to 
the  Red  Sea,  there  to  take  command  of  a  naval  expedition 
to  the  Holy  Land  of  Punt,  "  to  bring  back  odoriferous 
gums."  Punt  is  identified  with  the  Somali  country,  which 
is  now  known  to  bo  the  native  country  of  the  trees  that 
yield  the  bulk  of  the  frankincense  of  commerce.  The 
other  beara  the  record  of  a  second  expedition  to  the  same 
land  of  Punt,  undertaken  by  command  of  Queen  Hasop, 
1600  B.C.  It  is  preserved  in  the  vividly  chiselled  and 
richly  coloured  decorations  which  portray  the  history  of 
the  "reign  of  this  famous  Pharaoh  on  the  walls  of  the 
"  Stage  Temple  "  at  Thebes.  The  temple  b  now  in  ruins, 
but  the  entire  series  of  gorgeous  pictures  recording  the 
expedition  to  "the  balsam  land  of  Punt,"  from  its  leaving  to 
its  returning  to  Thebes,  still  remains  intact  and  undefacod.* 

»  Brugsch,  Egypt  vndcr  Uii  I'haraohs,  1.  T^-Sl,  414-419. 

'  Plutarch,  De  Iside  el  OsiriiU,  c  62.  in  Parthcy's  edition 
(Berlin,  1850)  other  recipes  for  the  manufacture  of  kuphi,  by  Galen 
and  Dioscorides,  are  given  ;  also  some  results  of  the  oJitoc's  owncic- 
periments. 

>  vamasov,  Ancv:uli:</!'l>l'<"i',  >•  <93  ;  ''•  <^.  398-409,414-416. 

*  BruKsch.  Eirypt  under  the  Pharaohs,  i.,  303-312. 


These  are  the  only  authenticated  instances  of  the  export 
of  incense  trees  from  the  Somali  country  until  Colonel 
Playfair,  then  political  agent  at  Aden,  in  1S62-6-1,  col- 
lected and  sent  to  Bombay  the  specimens  from  which  Dr 
fiirdwood  prepared  his  descriptions  of  them  for  thcLinnean 
Society  in  18CS.  King  Antigonus  is  said  to  have  had  a 
brancii  of  the  true  frankincense  tree  sent  to  him. 

Homer  tells  us  that  the  Egyptians  of  his  time  were 
emphatically  a  nation  of  druggists  (OJ.  iv.  229,  230). 
This  characteristic,  in  which,  as  in  many  others,  they 
remarkably  resemble  the  Hindus,  the  Egyptmns  have 
maintained  to  the  present  day ;  and,  although  they  have 
changed  their  religion,  tlie  use  of  iucenso  among  them 
continues  to  be  as  familiar  and  formal  as  ever.  The  kohl 
or  black  powder  with  which  the  modern,  like  the  ancient, 
Egyptian  ladies  paint  their  languishing  eyelids,  is  nothing 
but  the  smeeth  of  charred  frankincense,  or  other  odoriferous 
resin,  which  is  brought  with  frankincense,  and  phials  of 
water  from  the  well  of  Zem-zem,  by  the  returning  pilgrims 
from  Mecca.  They  also  melt  frankincense  as  a  depilatory, 
and  smear  their  hands  with  a  paste  into  the  composition  of 
which  frankincense  enters,  for  the  purpose  of  communi- 
cating to  them  an  attractive  perfume.  Herodotus  (iv.  75) 
describes  a  similar  arlifico  as  practised  by  the  women  of 
Seyihia  (compare  also  Judith  x.  3,  4).  In  cold  weather  the 
Egyptians  warm  their  rooms  by  placing  in  them  a  brazier, 
" chafing-dish," or  "standing-dish,"  filled  with  charcoal,  in 
which  incense  is  burnt ;  and  in  hot  w  eather  they  refresh 
them  by  occasionally  swinging  a  hand  censer  by  a  chain 
through  them — frankincense,  benzoin,  and  aloe  wood  being 
chiefly  used  for  the  purpose.^    , 

In  the  authorized  version  of  the  Bible,  the  word  "incense" 
translates  two  wholly  distinct  Hebrew  words.  In  various 
pas-sages  in  the  latter  portion  of  Isaiah  (xl.-lxvi.'),  in  Jere- 
miah, and  in  Chronicles,  it  represents  the  Hebrew  IMnah, 
more  usually  rendered  "frankincense";  elsewhere  the 
original  word  is  tcdorelh  (Ex.  xsx  8,  9,  Lev.  x  1,  ,um. 
vii.  14,  A'c),  a  derivative  of  the  verb  hitter  (Pi.)  '  .  hiktir 
(Hiph.),  which  verb  is  used,  not  only  in  Ex.  t  Ji.  7,  but 
also  in  Lev.  L  0,  iil  II,  is.  13,  and  many  other  passages, 
to  denote  the  process  by  which  the  "savour  of  satisfac- 
tion "  in  any  burnt  offering,  whether  of  flesh  or  of  incense 
is  produced.  Sometimes  iu  the  authorized  version  (as  in 
1  Kings  iiL  3,  1  Sam.  ii.  28)  it  is  made  to  mean  ex- 
plicitly the  burning  of  iucenso  with  only  doubtful  pro- 
priety. The  expression  "  incense  (ketoreth)  of  rams "  in 
Ps.  hrvL  15  and  the  allusion  in  Ps.  cxli.  2  ought  both 
to  be  understood,  most  probably,  of  ordinary  burnt 
offerings.*  The  "  incense  "  (ketoreth),  or  "  incense  of  sweet 
scents"  (ketoreth  sammim),  called,  in  Ex.  xxx.  35,  "a 
confection  after  the  art  of  the  apothecary,"  or  rather  "a 
perfume  after  the  art  of  the  perfumer,"  which  was  to  be 
regarded  as  most  holy,  and  the  imitation  of  which  was 
prohibited  under  the  severest  penalties,  was  compounded  of 
four  "sweet  scents"  (sammim),^  namely  stacte  (nataph), 
onycha  (sheheleth),  galbanum  (helbenah),  and  "pure"  or 
"fine"  frankincense  (Icbonah  zjccah),  pounded  together  in 
equal  proportions,  with  (perhaps)  an  admixture  of  salt 
(memullah).*  It  was  then  to  be  "  put  before  the  testi- 
mony "  in  the  "  tent  of  meeting."  It  was  burnt  on  the 
altar  of  incense  (see  Altar,  vol  i.  p.  C40)  by  the  priest  every 
morning  when  the  lamps  were  trimmed  in  the  holy  place, 

»  See  Lane,  Mod.  EyypUana,  pp.  34,  41,  139,  187.  433  (ed.  ISGO). 

•See  Wcllhiuafn,  Oesch.  Israels,  i.  70  577.,  who  from  philological 
and  other  data  infers  the  late  date  of  the  introduction  of  incense  into 
the  Jewish  ritual. 

'  According  to  Philo  {Opera,  1.  S04,  ed.  Uangey),  they  8ytv{w!cxed 
respectively  water,  earth,  air,  and  ftro.  ^  _ 

■Other  accounts  of  its  composition,  drawn  from  Rabhinical  nonrces^ 
will  be  found  in  vapotisworlw  on  Jewish  antiquities  ;  Rce.  for  CX(*»T>le.. 
Kelaud.  Anlia,  &Kr.   Vet.  Dcbr..  pp.  39-41  tlTll). 
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and  eveiy  evening  when  tliey  wcro  lighted  or  " set  up " 
(Ex.  XXX.  7,  8).  A  handful  o£  it  was  also  burnt  once  a 
year  in  the  holy  of  holies  by  the  high  priest  on  a  pan  of 
burning  coala  taken  from  the  altar  of  burnt-offering  (Lev. 
xvL  12,  13).  Pure  frankincense  (lebonah)  formed  part 
of  the  meat  offering  (Lev.  ii.  16,  vi.  15),  and  was  also 
presented  along  with  the  shew  bread  (Lev.  xsiv.  7)  every 
Sabbath  day  (probably  on  two  golden  Baucers ;  see  Jos., 
Ant.,  iiL  10,  7).  The  religious  significance  of  the  use  of 
incense,  or  at  least  of  its  use  in  the  holy  of  holies,  is 
distinctly  set  forth  in  Lev.  xvi.  12,  13. 

The  Jews  were  also  in  the  habit  of  using  odoriferous 
substances  in  connexion  with  the  funeral  obsequies  of 
distinguished  persons  (see  2  Chron.  xvi.  14,  xxi.  19;  Jer. 
ixxiv.  5).  In  Am.  vi.  10  "he  that  burneth  him  "probably 
means  "  he  that  burns  perfumes  in  his  honour."  References 
to  the  domestic  use  of  incense  occur  in  Cant.  iii.  6,  Prov. 
xxvii.  9,  cf.  vii.  17. 

The  "  marbles "  of  Nineveh  furnish  frequent  examples 
of  the  offering  of  incense  'to  the  sun-god  and  his  consort 
(2  Kings  xxiii.  5).  The  ki^gs  of  Assyria  united  in  them- 
selves the  royal  and  priestly  offices,  and  on  the  monuments 
they  erected  they  are  generally  represented  as  offering 
incense  and  pouring  out  wine  to  the  tree  of  life.  They 
probably  carried  the  iacense  in  the  sacred  bag  which  is  so 
frequently  seen  in  their  hands  and  in  those  also  of  the 
common  priests.  According  to  Herodotus  (i.  183),  frank- 
incense to  the  amount  of  1000  talents'  weight  was  offered 
every  year,  during  the  feast  of  Bel,  on  the  ^reat  altar  at  his 
temple  in  Babylon. 

The  monuments  of  Persepolis  anJ  the  coins  of  the  Sas- 
sanians  show  that  the  religious  use  of  incense  was  as  com- 
mon in  ancient  Persia  as  in  Babylonia  and  Assyria.  Five 
times  a  day  the  priests  of  the  Persians  (Zoroastrians) 
burnt  incense  on  their  sacred  fire  altars.  In  the  Avesta 
(  Vendidad,  Fargard  xix.  24,  40),  the  incense  they  used  is 
narr.  id  vohn  gaoao.  It  has  been  identified  with  benzoin, 
but  wai  probably  frankincensa  Herodotus  (iiL  97)  states 
that  the  Arabs  brought  every  year  to  Darius  as  tribute 
1000  talents  of  frankincense.  The  Parsees  still  preserve  in 
western  India  the  pure  tradition  of  the  ritual  of  incense  as 
followed  by  their  race  from  probably  the  most  ancient  times. 

The  Ramayana  and  Muhabliarata  afford  evidence  of 
the  employment  of  incense  by  the  Hindus,  in  the 
worship  of  the  gods  and  the  burning  of  the  dead,  from 
the  remotest  antiquity.  Its  use  was  obviously  continued 
by  tlie  Buddhists  during  the  prevalence  of  their  religion 
iu  India,  for  it  is  still  used  by  them  in  Nepal,  Tibet, 
Ceylon,  Burmah,  China,  and  Japan.  These  countries 
all  received  Buddhism  from  India,  and  a  large  propor- 
tion of  the  porcelain  and  earthenware  articles  imported 
from  China  and  Japan  into  Europe  consists  of  in- 
numerable forms  of  censers.  The  Jains  all  over  India 
burn  sticks  of  incense  before  their  Jina.  The  commonest 
incense  in  ancient  India  was  probably  frankincense.  The 
Indian  frankincense  tree,  Boswdlia  thuri/era,  Colebrooke 
(which  certainly  includes  B.  ^r/aira, Roxburgh),  is  a  doubtful 
native  of  India.  It  is  found  chiefly  where  the  Buddhist  re- 
ligion prevailed  in  ancient  times,  in  Bihar  and  along  the  foot 
of  the  Himalayas  and  in  western  India,  where  it  particularly 
flourishes  in  the  neighbourhood  of  the  caves  of  Ajanta.  It 
is  quite  possible  therefore  that,  in  the  course  of  their  widely 
extended  commerce  during  the  one  thousand  years  of  their 
ascendency,  the  Buddhists  imported  the  true  frankincense 
trees  from  Africa  and  Arabia  into  India,  and  thatthe  accepted 
Indian  species  are  merely  varieties  of  them.  Now,  however, 
the  incense  in  commonest  use  in  India  is  benzoin.  But  the 
consumption  of  all  manner  of  odoriferous  resins,  gum  resin.'i, 
roots,  woods,  dried  leaves,  flowers,  fruits,  and  seeds  in  India, 
ia  racial  aa   well  as  religious  observances,  is  enormou* 


The  grateful  perfumed, powder  ahir  or  randa  is  cnmposod 
either  of  rice,  flour,  mango  bark  or  deodar  wood,  camphor, 
and  aniseed,  or  of  sandalwood  or  wood  aloes,  zerumbet, 
zedoary,  rose  flowers,  camphor,  and  civet.  The  incense 
sticks  and  pastils  known  all  over  India  under  the  names 
of  ud-buti  ("benzoin-light")  or  aggarki-huH  ("wood 
aloes  light ")  are  composed  of  benzoin,  wood  aloes,  sandal- 
wood, rock  lichen,  patchouli,  rose-mallocs,  Flacouriia  leaf 
(talispui-tree),  mastic,  and  sugar  candy  or  gum.  The  abir 
and  aggir  butis  made  at  the  Mahometan  city  of  Bijarpur  in 
the  Mahrattft  country  are  celebrated  all  over  western  India. 
The  Indian  Mussulmans  indeed  were  rapidly  degenerating 
into  a  mere  sect  of  Hindus  before  the  Wahabi  revival,  and 
the  more  recent  political  propaganda  in  support  of  the 
false  caliphate  of  the  sultans  of  Turkey ;  and  we  therefore 
find  the  religious  use  of  incense  among  them  more  general 
than  among  the  Mahometans  of  any  other  country. 
They  use  it  at  the  ceremonies  of  circutncision,  bismillah 
(teaching  the  child  "the  name  of  God"),  virginity, 
and  marriage.  At  marriage  they  burn  benzoin  with 
nim  seeds  to  keep  off  evil  spirits,  and  prepare  the  bride- 
cakes by  putting  a  quantity  of  benzoin  betweeu  lajers 
of  wheaten  dough,  closed  all  round,  and  frying  them 
in  clarified  butter.  For  days  the  bride  is  fed  on 
little  else.  In  their  funeral  ceremonies,  the  moment  the 
spirit  has  fled  incense  is  burnt  before  the  corpse  until  it  is 
carried  out  to  be  buried.  The  begging  fakirs  also  go 
about  with  a  lighted  stick  of  incense  in  one  hand,  and 
holding  out  with  the  other  an  incense-holder  (literally, 
"incense  chariot"),  into  which  the  coins  of  the  pious 
are  thrown.  Large  "incense  trees"  resembling  our  Christ- 
mas trees,  formed  of  incense-sticks  and  pastils  and  osselets, 
and  alight  all  over,  are  borne  by  the  Shiah  Mussulmans  in 
tlie  annual  procession  of  the  Mohurrum,  in  commemoration 
of  the  martyrdom  of  the  sons  of  Ali.  The  worship  of  the 
tulsi  plant,  or  holy  basil,  by  the  Hindus  is  popularly 
explained  by  its  consecration  to  Vishnu  and  Krishna.  It 
grows  on  the  four-horned  altar  before  the  house,  or  in 
a  pot  placed  in  one  of  the  front  windows,  and  is 
worshipped  every  morning  by  all  the  female  members 
of  every  Hindu  household.  It  is  possible  that  its  adora- 
tion has  survived  from  the  times  when  the  Hindus  buried 
their  dead  in  their  houses,  beneath  the  family  heartlk 
When  they  came  into  a  hot  climate  the  fire  of  the  sacrifices 
and  domestic  cookery  was  removed  out  of  the  house  ;  but 
the  dead  were  probably  still  for  a  while  buried  in  or  near 
it,  and  the  tulsi  was  planted  over  their  graves,  at  once  for 
the  salubrious  fragrance  it  diffuses  and  to  represent  the 
burning  of  incense  on  the  altar  of  the  famil}  lar. 

As  to  the  Bvca.  mentioned  in  Homer  (//.  ix.  499,  and 
elsewhere)  and  in  Hesiod  {Works  and  Days,  338),  there  is 
some  uncertainty  whether  they  were  incense  offerings  at 
all,  and  if  so,  whether  they  were  ever  offered  alone,  ano 
not  always  in  conjunction  with  animal  sacrifices.  That  the 
domestic  use,  however,  of  the  fragrant  wood  6vov  (the 
Arbor  ntce  or  Callitris  quadrivalvts  of  botanists,  which 
yields  the  resin  saudarach)  was  known  in  the  Homeric  aga, 
is  shown  by  the  case  of  Calypso  {Od.  v.  60),  and  the  very 
similarity  of  the  word  $vov  to  6vos  may  be  taken  as  almost 
conclusively  proving  th"at  by  that  time  the  same  wood  was 
also  employed  for  religious  purposes.  It  is  not  probable 
that  the  sweet  smelling  gums  and  resins  of  the  coantriea 
of  the  Indian  Ocean  began  to  be  introduced  into  Greece 
before  the  8th  or  7th  century  B.C.,  and  doubtless  Xt/Savos 
or  Xi^avuTO!  first  became  an  article  of  extensive  commerce 
only  after  the  Mediterranean  trade  with  the  East  had  been 
opened  up  by  the  Egyptian  king  Psarametichus  (670  Kc). 
The  new  Oriental  word  is  frequently  employed  by  Herodotus; 
and  there  are  abundant  references  to  the  use  of  the  thing 
among  the  t^iiters  of  the  golden  age  o(  Attic  litemtuxo  (^£B, 
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lor  etample,  Aristophanes,  Pint.,  J 114;  Froy.<,  871,  888; 
Clouds,  426  ;  Wasps,  96,  8G1).  Frankincense,  however, 
though  the  most  common,  never  bocarao  the  only  kind  of 
incense  ofifered  to  the  gods  among  the  Greeks.  Thus  the 
Orphic  Hymns  are  careful  to  specify,  in  conncsion  with 
the  several  deities  celebrated,  a  great  variety  of  substances 
appropriate  to  the  service  of  each ;  in  the  case  of  many  of 
these  the  selection  seems  to  have  been  determined  not  at 
all  by  their  fragrance  but  by  some  occult  considerations 
Khich  ii  is  now  difficult  to  divine. 

Among  the  Romans  the  use  of  religious  fumigations  long 
preceded  the  introduction  of  foreign  substances  for  the 
purpose  (see,  for  example,  Ovid,  Fast.  L  337  sq.,  "Et  non 
exiguo  laurus  adusta  sono  ").  Latterly  the  use  of  frankin- 
cense ("  mascula  thura,"  Virg.,  Eel.  viii.  65)  became  very 
prevalent,  not  only  in  religious  ceremonials,  but  also  on 
various  state  occasions,  such  as  in  triumphs  (Ovid,  2'rist. 
iv.  2,  4),  and  also  in  connexion  with  certain  occurrences  of 
domestic  life.  In  private  it  was  daily  offered  by  tlie  de- 
vout to  the  lar  familiaris  {Plaat.,  Aulul.,  prol.,  23);  and 
in  public  sacrifices  it  was  not  only  sprinkled  on  the  head 
of  the  victim  by  the  pontifes  before  its  slaughter,  and 
cfternards  mingled  with  it3  blood,  but  was  also  thrown 
upon  the  flames  in  which  it  was  roasted. 

No  perfectly  satisfactory  traces  can  be  found  of  the  use 
of  incense  in  the  ritual  of  the  Christian  Church  during  the 
first  four  centuries.  It  obviously  was  not  contemplated  by 
the  author  of  the  epistle  to  the  Hebrews ;  its  use  was  foreign 
to  the  synagogue  services  on  which,  and  not  on  those  of 
the  temple,  the  worship  of  the  primitive  Christians  is  well 
known  to  hive  been  originally  modelled  ;  and  its  associa- 
tions with  heathen  solemnities,  and  with  the  evil  repute 
of  those  who  were  known  as  "  thurificati,"  would  still 
further  m'litate  against  its  employment.  Various  authors 
of  the  ants-Nicone  period  have  expressed  themselves  as 
distinctly  unfavourable  to  its  religious,  though  not  of 
course  to  its  domestic,  use.  Thus  Tertullian,  while  (Be 
Cor.  Mil.,  10)  ready  to  acknowledge  its  utility  in  coun- 
teracting unpleasant  smells  ("si  me  odor  alicujus  loci 
offenderit,  Arabiae  aliquid  incendo "),  is  careful  to  say 
that  he  scorns  to  offer  it  as  an  accompaniment  to  his 
heartfelt  prayers  {Apol.,  30,  cf.  42).  Athenagorns  also 
(Ltgat.,  13)  gives  distinct  expression  to  his  sense  of  the 
needlessness  of  any  such  ritual  ("the  Creator  and  Father 
of  the  universe  does  not  require  blood,  nor  smoke, 
nor  even  the  sweet  smell  of  flowers  and  incense ") ; 
and  Arnobius  (Adv.  Gent.,  vii.  26)  seeks  to  justify  the 
Christian  neglect  of  it  by  the  fact,  for  which  he  vouches, 
that  among  the  Romans  themselves  incense  was  unknown 
in  the  time  of  Numa,  whilo  the  Etruscans  had  always 
continued  to  be  strangers  to  it.  Cyril  of  Jerusalem, 
.\ugustine,  and  the  Apostolic  Constitutions  make  no 
rijfcrenco  to  any  such  feature  either  in  the  public  or 
privato  worship  of  the  Christians  of  that  time.  The  earliest 
mention,  it  would  seem,  occurs  in  the  Apostolic  Canons 
(can.  3),  where  the  Ovfilafia  is  spoken  of  as  one  of  the  re- 
quisites of  the  oucharistic  service.  It  is  easy  to  perceive 
how  it  should  inevitably  have  come  in  along  with  the  whole 
circle  of  ideas  involved  in  such  words  as  "  temple,"  "  altar," 
"priest,"  which  about  this  time  came  to  bo  so  generally 
applied  in  ecclesiastical  connexions.  Evagrius  (vi.  21) 
mentions  the  gift  of  a  Ov/xiaTijpiov  by  Chosroes  the  king  of 
Persia  to  the  church  of  Jerusalem  ;  and  all  the  Oriental 
liturgies  of  this  period  provide  special  prayers  for  the  thu- 
rification  of  the  eucharistic  elements.  The  oldest  Ordo 
liomanns,  which  perhaps  takes  us  back  to  within  a  century 
of  Gregory  the  Great,  enjoins  that  in  pontiGcal  masses  a 
subdeacon,  with  a  golden  censer,  shall  go  before  the  bishop 
as  he  leaves  the  secretarium  for  the  choir,  and  two,  with 
censers,  before  the  deacon  gosj  iller  as  ho  proceeds  with  the 


gospel  to  the  ambo.  And  less  than  two  centaries  after- 
wards we  read  an  order  in  one  of  the  capitularies  of  Hinc- 
mar  of  Rheims,  to  the  effect  that  every  priest  ought  to  be 
provided  with  a  censer  and  incense.  That  in  this  portion 
of  their  ritual,  however,  the  Christiana  of  that  period  were 
not  universally  conscious  of  its  direct  descent  from  Mosaic 
institutions  may  be  inferred  perhaps  from  the  "  benediction 
of  the  incense  "  used  in  the  days  of  Charlemagne,  which 
runs  as  follows  :  "May  the  Lord  bless  this  incense  to  the 
extinction  of  every  noxious  smell,  and  kindle  it  to  the 
odour  of  its  sweetness."  Even  Thomas  Aquinas  (p.  iii. 
qu.  83,  art.  5)  gives  prominence  to  this  idea. 

The  character  and  order  of  these  historical  notices  ot 
incense  would  certainly,  were  there  nothing  else  to  be  con- 
sidered, justify  the  conclusion  which  has  been  generally 
adopted,  that  its  use  was  wholly  unknown  in  the  worshin  of 
the  Christian  Church  before  the  5th  century.  On  the  other 
hand,  we  know  that  in  the  first  Christian  services  held  in 
the  catacombs  under  the  city  of  Rome,  incense  was  burnt 
E'-  a  sanitary  fumigation  at  least.  Tertullian  also  distinctly 
uUadcs  to  the  use  of  aromatics  in  Christian  burial :  "  the 
Sabaeans  will  testify  that  more  of  their  merchandise,  and 
that  more  costly,  is  lavished  on  the  burial  of  Christians, 
than  in  burning  incense  to  the  gods."  And  the  whole  ar- 
gument from  analogy  is  in  favour  of  the  presumption  o! 
the  ceremonial  use  of  incense  by  the  Christians  from  the 
first.  It  is  natural  that  little  should  be  said  of  so  obvious 
a  practice  until  the  fuller  development  of  ritual  in  a  later 
age.  The  slighting  references  to  it  by  the  Christian  fathers 
are  no  more  an  argument  against  its  existence  in  the  pri- 
mitive church,  than  the  similar  denunciations  by  the 
Jewish  prophets  of  burnt  offerings  and  sacrifices  are 
any  proof  that  there  were  no  such  rites  as  the  ofTering 
of  incense,  and  of  the  blood  of  bulls  and  fat  of  rams, 
in  the  worship  of  tho  temple  at  Jerusalem.  There 
could  bo  no  real  offence  to  Christians  in  the  burning  cf 
incense.  Malachi  (i.  11)  had  already  foretold  tho  time 
■when  among  the  Gentiles,  in  every  place,  incense  should 
be  offered  to  God.  Gold,  with  myrrh  and  frankincense 
were  offered  by  the  Persian  Magi  to  the  infant  Jesuj 
at  his  birth ;  and  in  Revelation  viii.  3,  4  the  image  of  the 
offering  incense  with  tho  prayers  of  the  saints,  before  the 
throne  of  God,  is  not  without  its  significance.  If  also  the 
passage  in  Ambrose  of  Milan  (on  Luke  i.  II),  where  he 
speaks  of  "  us  "  as  "  adolentcs  altaria  "  is  to  be  translated 
"incensing  tho  altars,"  and  taken  literally,  it  is  an 
unequivocal  testimony  to  the  use  of  incense  by  the 
Christian  Church  in,  .-.t  least,  tho  4th  century. 

The  Jlissal  of  the  Roman  Church  now  enjoins  inc'ensa- 
tion  before  the  introit,  before  the  gospel,  and  again  at  the 
offertory,  in  every  high  mass ,  the  use  of  incense  also 
occurs  when  the  sacrament  is  exhibited,  at  consecrations  of 
churches  and  the  like,  in  processions,  in  tho  ofiSce  for  the 
burial  of  the  dead,  and  at  the  exhibition  of  relics.  On  high 
festivals  the  altar  is  censed  at  vespers  and  lauds. 

In  the  Church  of  England  the  use  of  incense  was  gradu- 
ally abandoned  after  the  reign  of  Edward  VI.,  until  the 
ritualistic  revival  of  the  present  day.  Its  use,  however,  has 
never  been  abolished  by  law.  A  "  Form  for  the  Consecra- 
tion of  a  Censer  "  occurs  in  Bancroft's  Fui-m  of  Dedication 
and  Consecration  of  a  Church  or  Chapel  (\&?ib).  In  various 
works  of  reference  (as,  for  example,  in  Xotes  and  Queries, 
3d  ser.,  vol.  viiL  p.  11)  numerous  sporadic  cases  are  men- 
tioned in  which  incense  appears  to  have  been  burnt  in 
churches  ;  the  evidence,  however,  does  not  go  so  far  os  to 
show  that  it  was  used  during  divine  service,  least  of  all 
that  it  was  used  during  the  communion  office.  At  the 
coronation  of  George  III.,  one  of  tho  king's  grooms 
appeared  "in  a  scarlet  dress,  holding  a  perfuming  pan, 
burning  perfumes,  as  at  previous  coronations." 
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For  tlio  manufacttfro  of  tlio  iucDiise  now  used  in  the 
Christian  churches  of  Eiiropo  there  is  no  fixed  rule.  The 
books  of  ritua)  are  agreed  that  Ex.  xxx.  34  should  be  taken 
ai  .1  guide  .13  much  as  j.ossible.i  It  is  rocommended  that 
fraukiuccDso  sliould  enter  as  largely  as  possible  into  its 
coni|iosition,  and  that  if  inferior  inaterials  be  employed  at 
nil  they  should  not  bo  allowed  to  preponderate.  In  Home 
olibanum  alone  is  employed ;  in  other  places  benzoin, 
storas,  aloes,  cascarilla  bark,  cinnamon,  cloves,  and  musk 
are  all  said  to  be  occasionally  used.  In  the  llussian 
Church,  benzoin  is  chiefly  employed.  The  Armenian 
liturgy,  iu  its  benediction  of  the  incense,  speaks  of  /'  this 
perfume  prepared  from  myrrh  and  cinnamon." 

The  preparation  of  pastils  of  iucensa  has  probably 
coma  down  in  a  continuous  tradition  from  ancient 
Egypt,  Babylonia,  and  Phcenicia.  Cyprus  was  for  cen- 
turies famous  for  their  manufacture,  and  they  were  still 
known  in  the  midd'e  ages  bv  the  names  of  pastils  or 
osselets  of  Cyprus. 

Maimonides,  in  Lis  More  Nevncluin,  states  that  the  use 
of  incense  in  the  worship  of  tho  Jews  originated  as  a  cor- 
reclivo  of  the  disagreeable  odours  arising  from  the  sliughter 
and  burning  of  the  animals  oQered  in  sacrifice.     There  can 
bo  no  doubt  that  its  use  throughout  the  East  is  based  on 
sanitary -considerations  ;  and  in  Europe,  even,  in  the  time 
when  tho  dead  were  buried  in  tho  churches,  it  was  recog- 
nized that  the  burning  of  incense  served  essentially  to 
preserve  their  salubrity.      But  evidently  the  idea  that  the 
odour  of  a  burnt-oQ'oring   (cf.  tho   ici-/o->js  J/St's  diT/xi}  of 
Odyss.  xii.   369)  is  grateful  to  tho  deity,  being  indeed 
tho  most  essential  part  of   the  sacrifice,   or  at  least  the 
vehicle  by  which  alone  it   can   successfully  be  conveyed 
to  its  destination,  is  also  a  very  early  one,  if  not  abso- 
lutely primitive  ;   and  survivals  of  it  are  possibly  to  be 
met  with  even  among  tho  most  highly  cultured  peoples 
where  the  purely  symbolical  nature  of  all  religious  ritual 
is  most  clearly  undprsteod  and  maintained.     Some  such 
idea  plainly  underlies  tho  familiar  phrase  ''a  sweet  savour," 
more  literally  "a   savour   of    satisfaction,"  by  which   an 
acceptable  offering  by  fire  is  so  often  denoted  in  the  Bible 
(Gen.  viii.  21,  Lev.  i.  9,  d  j-iassim;  cf.  Eph.  v.  2).     It  is 
easy  to  imagine  how,  as  men  grew  in  sensuous  appreciation 
of  pleasant  perfume's,  and  in  empirical  knowledge  of  the 
sources  from  which  these  could  be  derived,  this  advance 
would  naturally  express  itself,  not  only  in  their  domestic 
habits,  but  also  in  the  details  of  their  religious  ceremonial, 
60  that   tho  custom  of  adding  some  kind   of   incense  to 
their  _auinial  sacrifices,  and  at  length  tliat  of  offering  it  pure 
and  simple,  would  inevitably  arise.     Ultimately,  with  the 
development    of   the    spiritual    discernment   of    men,   the 
•'offering  of  incense"  became  a  mere  symbolical  expres- 
sion for  prayer  (sea  Rev.  v.  8,  viiL  3,  4).      Clement  of 
Alexandria  expresses  this  in  his  well-known  words:    "  The 
true  altar  of  incense  is  the  just  soul,  and  the  perfume  from 
it  is  holy  prayer."    (.So  also  Origen,(7o)i<.  Cds.,  viii.  17,  20.) 
The  ancients  were  familiar  with    tho  sanitary  efficacy  of 
fumigations.      The  energy  with   which  Ulysses,  after  the 
slaughter  of  the  suitors,  call's  to  Euryclea  for  "  firo  .ind 
sulphur"  to  purge  (literally  "  fumigate  ")  the  dining-hall 
from  the  pollution  of   their  blood   {Od.    xxii.  481,  482) 
would   startle    those   who    imagine   that    sanitation    is    a 
peculiarly  modern  science.       There    is    not    the   slightest 
doubt  that   the  censing  of  things  and  persons   was   first 
practised  fur  acts  of   purification,  and  thus  became  sym- 
bolical of  consecration,  and  finally  of  the  sanctification  of 
the  soul.     Tho  Egyptians  understood  the  use  of  incense 
as  symbolical  of  the  pu''ificatiop    of   the  soul   by  prayer. 
Catholic  writers  generally  treat  it  as  typifying  contrition, 
the  preaching  of  the  guspcl,  the  prayers  of  the  faithful,  and 
tlic  virtues  of  the  saints.  (c.  u.) 


INCEST,  carnal  connexion  between  persons  bo  related 
that  marriage  could  not  take  place  between  them  according 
to  the  Levitical  rules.  In  England  incest  has  not  generally 
been  treated  as  a  crime,  although,  along  with  other  offences 
against  morals,  it  was  made  punishable  by  death  iu  1650. 
Since  the  Bestoration  it  Las,  to  use  Blaekstone's  phrase, 
been  left  to  tho  "feeble  coercion  of  the  spiritual  courts." 
Under  the  divorce  law,  incest  is  one  of  the  aggravations  of 
adultery  which  entitle  a  wife  to  divorce  her  husband.  In 
tho  law  of  Scotland,  it  is  a  crime  nominally  punishable  with 
death,  but  tho  penalty  usually  inflicted  is  penal  servitude 
for  life.  This  sentence  was  actually  pronounced  on  a  man 
in  1855,  In  tho  United  States,  as  in  England,  incest  is 
not  an  indictable  offence  at  common  law,  but  it  has  been 
made  so  by  the  legislation  of  some  of  the  States. 

INCHBALD,  Mks  Eliz.ieeth  (1753-1821),  an  Englisli 
actress,  dramatic  iuthor,  and  novelist,  was  born  15th 
October  1753.  She  was  the  daughter  of  a  farmer  at 
Standingfield,  near  Bury  St  Edmunds,  Suffolk,  her  maiden 
name  being  Simpson.  On  account  of  the  death  of  her 
father  in  her  eighth  year,  she  and  her  sisters  never 
enjoyed  the  advantages  of  school  training  or  of  any 
regular  supervision  in  their  studies,  but  they  nevertheless 
seem  to  have  acquired  at  an  early  period  refined  and 
literary  tastes.  A  favourite  amusement  of  the  family 
was  readings,  chiefly  of  a  dramatic  kind,  and  Elizabeth, 
notwithstanding  that  she  was  afflicted  with  an  impedi- 
ment of  speech,  which  drove  her  into  solitude,  soon 
conceived  a  strong  dosire,  not  only  to  sea  the  great  world, 
but  to  become  an  actress.  After  making  an  attempt  with 
little  success  to  secure  an  engagement  in  a  Norwich 
theatre.,  she  in  April  1772  left  secretly  for  London,  where 
she  made  the  acquaintance  of  several  managers  and  actors, 
but  with  no  better  fortune.  In  June  she,  however, 
married  Jlr  Inchbald,  a  comedian  in  Drury  Lane  Theatre, 
and  in  September  following  she  made  her  debut,  as  an 
actress  in  tho  character  of  Cordelia,  her  hu.slmnd  taking 
thft  part  of  Lear.  For  several  years  she  acted  along  with 
her  husband  in  the  provinces,  but  notwithstanding  her 
great  beauty  and  her  good  mental  aptitude  for  acting,  tho 
impediment  in  her  speech,  by  rendering  rapidity" and  easo 
of  utterance  impossible,  prevented  her  from  attaining  to 
mora  than  very  moderate  excellence.  After  the  death  of 
her  husband  iu  1778  she  continued  for  some  time  on  tho 
stage,  but  her  success  as  a  dramatic  author  led  her  to 
retire  in  1789.     She  died  at  Kensington,  August  1,  1821. 

JIrs  InclibalJ'3  playa  amount  to  ninttcen  in  all.  '  Some  of  them 
were  for  a  time  very  successful,  especially  Wives  as  they  wax  and 
Jfaids  as  they  arc.  Among  the  others  may  be  mcnlioiicj  Such 
Tilings  Are;  The  Married  Man;  The  Wedding  Day;  The  Mid- 
night Hour  ;  Eifryone  has  his  Fault  ;  and  Lovers'  .Vows.  iSlie  also 
-edited  a  collection  of  the  'British  Theatre,  with  uiopraphical  ami 
critical  remarks,  25  vols.,  1806-1809  ;  a  Collection  of  Farces,  7  vols., 
1809  ;  and  The  Modern  Theatre,  10  vols.,  1809.  H(?r  fame,  how- 
ever, now  rests  chiefly  on  her  two  novels,  A  Simple  Siory,  and 
Nature  and  Art.  These  works  possess  many  minor  faults  and  in- 
accuracies, but  on  the  whole  their  style  is  easy,  natural,  and  grace- 
ful ;  and  if  they  are  tuinted  in  some  degree  by  a  morbid  and 
exaggerated  sentiment,  and  display  none  of  th.it  faculty  of  creation 
possessed  by  the  best  writers  of  fiction,  tho  pathetic  situations,  and 
the  deep  and  pure  feeling  pervading  them,  secured  for  them  a  wide 
but  now  a  waning  popularity.  Some  time  before  her  deatli  Mrs 
Inchbald  destroyed  an  autobiography  for  which  she  had  been 
offered  £1000  by  Phillips  the  publisher;  but  her  Memoirs,  compiled 
by  J.  Boaden,  chiefly  from  her  private  journal,  appeared  in  1833  in 
two  volumes.  An  interesting  account  of  Mrs  Inchbald  is  contained 
in  Hccords  of  a  Girlhood,  by  Frances  Ann  Kemble,  1878. 

INCUBATION.     See  Birds,  vol.  iii.  p.  775,  and  8.^ 

PRODUCTION. 

INDEPENDENTS,   -a     oligious    denomination   whoso 
distinctive   ecclesiastical   principle  is   that  tho  individual 
congregation  or  church  is  a  society  sti-ictly  voluntary  aud 
autonomous,    standing    directly    under    tho   author!' 
Jesiis  Chrl3t,'livinjr  in  immediate  doj.icndcncc  on  Ilim,, 
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roi'ion/irMe  to  Him  alono  for  its  bulicfa  and  acts  oa  a 
Cniistian  eocioty.  Its  ideal  stands  distinguislied,  on  tho 
ono  liancf,  Irom  Episcopacy  by  having  no  gradations  of 
ministerial  or  clerical  orders,  or  persons  above  tho  indi- 
%idual  congregation  invested  with  administrative  or 
judicial  authority,  and,  on  the  other  hand,  from  Presbytery 
by  having  no  gradation  of  courts  or  repreoentalivo  bodies 
possessed  of  legislative  and  judicial  functions.  These 
distinctions  imply  others.  Episcopacy  and  Presbytery 
Dro  essentially  organized  and  incorporativo  systems,  build- 
ing all  the  societies  they  comprehend  into  a  political  unity, 
bat  Independency  is  essentially  voluntary  and  individual- 
izing, satisfied  with  a  spiritual  unity,  refusing  to  permit 
its  various  societies  to  bo  built  into  a  political  organism, 
lost  it  should  do  violence  to  tho  rights  of  conscience,  or 
prevent  or  oven  supersede  tho  duty  of  the  exercise  by  the 
individual  of  his  own  judgment  in  matters  of  religion. 
Episcopacy  and  Presbytery  regard  tho  collective  organiza- 
tion as  tho  church,  but  Independency  tho  individual 
congregation,  investing  it;  with  tho  attributes  and  pre- 
rogatives tho  other  systems  /esorvo  for  tho  organized  whole. 
Its  morabors  possess  equal  rights,  and  aro  bound  by 
equal  obligations.  They  constituco  a  stato  whoso  citizens 
are  all  enfranchised,  and  aro  so  because  citizenship  is 
limited  to  the  qualified,  who,  having  sought  it  voluntarily, 
voluntarily  retain  it.  Independency  may  be  said  to  affirm 
its  ecclesiastical  in  order  that  it  may  realize  its  religious 
principle,  that  rfeligionis  purely  a  matter  of  tho  conscience, 
not  to  bo  created,  extended,  or  reformed  by  any  political 
mechanism  or  agencies,  but  by  moral  means,  through  men 
wiij  sock  to  have  it  believed  and  embodied  by  men  for 
reasons  that  commend  themselves  to  the  conscience,  freo 
and  unconstrained.  It  thus  holds  that  tho  best  service 
tho  state  can  render  to  religion  is  to  leave  it  freo  to 
live  and  act  according  to  its  own  nature,  in  obedience  to 
its  own  laws,  prompted  by  its  own  impulses,  guided  by 
its  own  spirit  and  judgment. 

Independency  roso  in  the  reign  of  Elizabeth,  and  may  bo 
said  to  have  been  born  of  the  despair  of  seeing  religion 
reformed  and  vivified  on  any  one  of  the  then  followed  lines. 
Tho  peculiar  condition  of  the  Anglican  Church  at  this 
period  is  well  enough  known.  There  were  men  in  it  who 
wished  it  to  bo  independent  of  Rome,  but  to  remain  as  far 
ns  possible  Catholic  while  Anglican,  and  there  were  men 
who  wished  it  to  bo  conformed  in  doctrine  and  polity  to 
tlioso  churches  of  tho  Coutincut  that  were  by  proeminenco 
tho  Reformed.  Theso  latter  were  tho  Puritans,  and  their 
endeavour  was  to  reform  tho  church  through  the  state, 
to  pei'fuado  or  compel  tho  constitutive  aud  sovereign 
will  to  make  it  such  as  they  could  conscicntioualy  approve. 
But  it  was  inevitable  in  a  time  of  strong  religious  feeling 
that  sonio  more  daring  spirits  should  endeavour  to  break 
tiirough  the  anomalies  of  tho  Puritan  position.  If  their 
consciences  demanded,  and  tho  civil  authority  refused, 
reform,  wa.i  it  either  right  or  dutiful  to  submit  to  the  civil 
authority  as  against  the  conscience?  Was  thcro  no  other 
way  of  reformation  than  by  its  consent  1  Was  tho  Chris- 
ti.in  man  relieved  from  all  responsibility  and  obligation 
to  obsy  conscience  when  the  magistrate  forbado  him  to  do 
Bol  In  80  forbidding,  was  not  the  magistrate  stepping 
out  of  his  own  province  i  AVas  tho  church  he  could  so 
rule  as  to  prevent  tho  realization  of  tho  Scriptural  ideal  a 
rightly  conceived  and  constituted  church  t  AVas  it  the 
ipostoiical  way  so  to  work  as  to  plant,  to  purge,  to  organize 
churches  only  as  Caesar  gavo  consent  1  And  could  ony 
hut  the  apostolical  way  bo  right  ? 

These  were  the  questions  that  created  Independency. 
In  tho  writings  of  the  first  Independent,  Robert  Browne 
(ftoe  Brown,  Robert),  lies  tho  first  crude  attempt  at  an 
answer.     He  is  possessed  with  tho  idaa  that  reforxnation 


is  necessary,  and  is  to  bo  accomplished,  not  by  the  state, 
but  by  the  action  and  cooperation  of  men  who  are  them- 
selves reformed  and  renewed.  The  Puritans  have  committed 
two  great  mistakes  :  they  have  imagined  that  reformation 
is  a  thing  of  polity  only,  to  bo  carried  out  by  changes  in 
tho  organism,  as  it  were,  or  structure  of  the  church, 
leaving  many,  perhaps  the  immense  majority,  of  the 
individuals  who  constitute  it  unreformed ;  and  they  have 
waited  and  aro  waiting  to  havo  tho  work  done  through 
and  by  the  magistrate.  Browno  sets  himself  absolutely 
against  both  positions.  "  Tho  kingdom  of  God,"  he  says, 
"  was  not  to  bo  begun  by  whole  parishes,  but  rather  of 
tho  worthiest,  be  they  over  so  few."'  This  mians  that  a 
church  cannot  be  created  by  any  political  act  out  of  such 
material  as  it  finds  in  a  parish,  but  only  of  the  godly,  men 
who  are  consciously  and  sincerely  Christian.  So  he  doGues  a 
church  as  "  a  companie  or  number  of  Christians  or  believers, 
who,  by  a  willing  covenant  made  with  their  God,  are  under 
the  government  of  God  and  Christ,  and  kepe  his  lawcs  in  one 
holie  communion.""  ITiis  idea  of  a  church  was  as  unlike 
as  possible  to  the  Church  of  England  ideal,  and  made  it 
as  it  actually  existed  bo  ofTcnsivo  to  Browne  that  ho  held 
communion  with  it  to  be  a  cardinal  sin.  But  it  also  made 
him  particularly  impatient  with  what  ho  called  the 
"  wickednesso  of  those  preachers  which  will  not  reforme 
themselves  and  their  charge,  because  they  will  tarie  till  the 
magistrate  commaundo  and  compell  them."'  This  led 
him  to  discuss  principles  and  stato  positions  that  curiously 
anticipate  some  of  the  most  modern  views  as  to  tho  relation 
of  tho  civil  authority  to  religion  and  the  church.*  But  the 
times  were  not  ripe  for  either  the  criticism  or  the  realization 
of  Browne's  ideas.  They  were  extravagances  to  his  own 
day;  fadure  attended  him  everywhere — due  partly,  perhaps, 
to  the  angularities  of  tho  man,  and  partly  to  the  prematurity 
of  the  system ;  his  name  was  covered  with  ridicule ;  and 
Brownist  became  the  epithet  the  early  Independents  most 
disliked  and  resented. 

But  the  problems  that  nad  exercised  Browne  were  too 
vital  to  religion  to  bo  his  alone.  They  occupied  many 
minds,  and  of  these  not  a  few  looked  in  a  similar  direction 
for  a  solution.  Geneva  was  at  once  the  strength  and  the 
weakness  of  tho  Puritans ; — their  strength,  because  it  gave 
them  their  ideal  realized  ;  their  weakness,  because  it  made 
them  think  that  the  only  method  of  realization  was  in  and 
through  tho  state.  The  Puritan  leaders  were  mainly 
scientific  theologians,  like  Cartwright  and  Travers,  Perkins 
and  Rainolds,  men  who  strenuoifsly  adhered  oliko  in 
doctrine  and  polity  to  the  principles  and  methods  of  their 
school.  But  the  earliest  Independents  were  men  of  simpler 
minds,  educated  indeed  as  well  as  the  English  universities 
could  edncate  them,  but  of  less  specific  and  elaborate 
training.  They  studied  their  own  times  and  interpreted 
their  own  duties  in  the  lighjt  of  tho  Now  Testament,  and 

'  A  Trm  and  Short  Declaration,  Both  0/  the  GaOuring  and  Joyn- 
ing  together  0/ certain  Persons,  and  atso  of  the  Lainentttbltf  Breach  and 
Diuision  w^  fell  amongst  them,  p.  6.  Tliis  19  to  a  certain  degrea 
autobiographical,  a  etory  of  Browno's  Btrugglcs  aod  failure  to  rcaliio 
hia  ideal.  But  bco  Dexter's  Congregationalism  of  tite  Last  Three 
Hundred  rears,  pp.  82,  92/". 

•  Sea  A  Booke  u^  Shetreth  the  life  and  ifannefs  of  all  <r«» 
Christians,  and  hoice  vnlike  they  afe  vnto  Turkey  and  Papistet  and 
Heathen  Jt'olke,  ic.  (Middlobrrgb,  I6S2),  deBnition  35.  . 

'  So  runs  tho  sub-title  of  ono  of  tho  tracla  he  published  vhile  cb 
Middlobarg— ^  Treatise  of  Reformation  inthout  Tarying  for  Anie 
(15S2). 

*  "Thuii,"  ho  sajs,  "they  (the  magistrates)  raay  doe  nothing  con- 
cerning the  Chorch,  but  onello  ciWlie,  and  as  civile  Uagittratea  ;  that 
is,  they  have  not  that  authoritie  baer  the  church,  aa  to  be  Prophete* 
or  Pricstoe,  or  spiriluall  Kings,  as  thoy  are  Maglatratea  over  the  sane ; 
but  oDolio  to  rule  the  common  wealth  in  all  ontwarde  Justice,  to  ii.;':i- 
taino  the  right  welfare  and  honor  thereof  with  outwarde  power,  bodily 
punishment,  and  civiU  forcing  of  men," — A  Treatite  if  S^ormatian^ 
p.  12. 
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inferred  tnat  as  the  aposlks  had  prccccdca  tlicy  ought  to 
proceed,  that  Iho  methods  proper  to  the  apostolic  age  wero 
also  the  methods  proper  lo  their  own.  '  Theso  methoda 
were  individual,  not  national;  churches  were  founded, 
religion  created  and  reformed,  not  by  civil  authorities  or 
ngencics,  but  by  prcachcis  who  pcrsuiided  men  to  believe, 
gathered  the  believers  into  communities  or  brotherhoods, 
each  standing  in  a  fraternal  relation  to  all  the  rest,  none 
occupying  a  position  of  political  superiority  or  dependence. 
The  early  Independents  believed  that  in  this  tvay  only  was 
it  possible  to  reform  religion  in  England,  and  they  acted  on 
their  belief,  separating  themselves  from  the  Anglican  Church, 
forming  themselves  into  communities  on  what  they  regarded 
as  the  Scriptural  model,  and  working  in  what  was  conceived 
to  be  the  apostolic  method.  But  separation  from  the  church 
■was  a  capital  crime,  equal  to  a  denial  of  the  royal  supremacy; 
and  BO  every  inveterate  separatist  became  liable  to  death. 
And  early  Independency  was  not  without  its  martyrs.  In 
the  summer  of  1583  two  men,  Thacker  and  Coppin,  were 
executed  at  Bury  St.  Edmun'ds  for  refusing  to  conform  to 
the  church,  and  "dispersinge  of  Brownes  bookes  and 
Harrisons  bookes."  They  justified  their  refusal  on  the 
ground  that  "her  Majestic  was  chieffe  ruler  civilie,  but  no 
further."  Two  much  more  remarkable  men,  who  met  with 
a  similar  fate,  ■were  John  Greenwood  and  Henry  Barrowe. 
Both  were  graduates  of  Cambridge  ;  Greenwood  had  been 
ordained  a  priest ;  Barrowe  was  a  barrister,  a  member  of 
Gray's  Inn.  "  He  made,"  as  we  know  on  the  authority  of 
Lord  Bacon,'  "a  leap  from  a  vain  and  libertine  youth  to  a 
prccisencss  in  the  highest  degree,  the  strangeness  of  which 
alteration  made  him  very  much  spoken  of."  Both  became 
separatists,  and  were  very  active  in  the  nunyirous  conven- 
ticles that  were  then  being  held  in  and  about  London. 
Their  principles  were  not  so  extreme  as  Browne's,  their 
position  being,  as  it  were,  intermediate  between  his  and 
the  Puritan.  In  his  notion  of  the  church  as  a  society  of 
the  godly  or  the  converted,  politically  independent  alike  as 
regards  other  churches  and  the  state,  they  agree  with  him; 
iri  his  notion  of  its  rigidly  democratic  constitution,  they 
differ,  inclining  more  to  leave  its  government  in  the  hands 
of  certain  specially  chosen  men.  Their  ideal  is  a  sort  of 
Presbyterial  Independency.  They  think  of  the  church  as 
"A  companio  of  Faithfull  people;  separated  from  the 
vnbelievers  and  heathen  of  the  land  :  gathered  iu  the  name 
of  Christ,  whome  they  truelio  worship,  and  redily  obey  as 
their  only  King,  Priest,  and  Prophet :  ioyned  together  as 
members  of  one  bodie  :  ordered  and  goueraed  by  such 
officers  and  lawes  as  Clirist  in  His  last  will  .and  Testament 
hath  thereunto  ordeyned,"  &c.- 

Of  course,  this  conception  placed  them  in  direct  anta- 
gonism to  both  the  Genevan  and  Anglican  ideals  and 
methods.  They  condemn  "Mr  Calvine"  because  "ho 
made  no  scruple  to  receave  all  the  whole  state,  even  all  the 
profane  ignorant  people,  into  the  bozome  of  the  church,  to 
administer  the  sacramentcs  vnto  them."^     They  condemn 

•  "  Observations  en  a  Libel "  ;  LciUrs  and  Li/e,  by  Syedding,  voL 
I.  p.  165. 

'  A  Collection  of  uHaine  Letters  and  Conferences,  lately  passed  be- 
Cin^t  cerlaine  Prcarhers  and  Tioo  Prisoners  in  t!ie  Fleet  (1590),  p. 
67.  Tliose  letters  weio  addreaao-l  to  the  Puritan  leaders,  aud  state  ths 
radical  point  of  divergence  of  the  two  systems.  This  was  the  cburcii 
idea;  Greenwood  and  Barrowe,  in  all  their  prison  Conferences,  ■which 
were  many,  fall  back  on  this  idea : — "  Christ's  church  always  consisteth 
of  a  h<*y  free  people,  separata  from  the  world,  rightly  called  and 
gathered  unto  Christ,  walking  forth  in  faith  and  obedience." 

'  Barrowe,  A  Brief  Discmcerie  of  the  False  Church  (1590),  p.  33. 
This  is  Barrowe's  jirincipal  work,  but  lio  and  Greenwood  wero  both 
prolific  and  vigorous  writers.  Tliey  had  a  lengthy  controversy  with 
Mr  George  GifforJ,  a  "Conformable  Puritan,"  who  charged  them  with 
being  tlio  "  Donatists  of  England."  They  and  thn  Puritans  were 
curiously  most  deeply  at  feud.  'Yet  It  was  only  natural.  The  Puri- 
tans were  anxious  to  s!iow  that  thej  bad  no  kinship  with  tho 
13rowni8ttf|  the  Brownista  were  anTinn^  to  Uriv«  ♦!»«  Puritans  to  tho 


tho  Church  of  Engianu  because  it  comprehends  "all  the 
profane  and  wicked  of  the  land,"*  and  maintain  that 
"  Christ  is  onely  head  of  His  church,  and  His  lawes  may 
no  man  alter " ;  that  tho  prince  is  no  more  than  a  mere 
member  of  it ;  that,  if  he  sic,  not  to  excommunicate  him  is 
to  neglect  "God's  judgmentes,  their  dutie  and  the  prince'a 
salvation."  The  Anglican  Church  was  thus  conceived  as 
founded  on  a  wrong  principle,  ■worked  in  a  wrong  method, 
and  hindered  rather  than  helped  by  its  depcndeiTco  on  the 
state.  'Whitgift  asked  Barrowe  whether,  if  the  prince 
delayed  or  refused  to  reform  abuses,  tho  church  should 
proceed  without  him;  and  his  answer  was,  "it  might  and 
ought,  though  all  the  princes  of  tho  world  should  prohibit 
the  same  upon  pain  of  death."  Ideas  like  these  logically 
involved  separation  as  a  duty  ;  the  ideas  they  contradicted 
as  logically  made  it  a  crime.  The  ago  was  not  without  the 
courage  of  its  convictions ;  and  Barrowe  and  Greenwood 
died  for  theirs,  April  6,  1593.  Shortly  afterwards  (ilay 
29)  John  Penry  or  Ap  Henry,  a  friend  and  associate, 
expiated  the  same  sin  in  the  same  way. 

In  spite  of  the  severely  repressive  measures  of  tho 
Government,  the  Independents  continued  to  multiply.  In 
Ihe  last  decade  of  the  16th  century  numerous  separatist 
communities  were  formed,'  especially  in  London  and  thi; 
eastern  aud  ncrth-eastern  counties.  Their  conventicles 
•were  often  surprised,  and  in  159C  it  was  reckoned  that  as 
many  as  twenty-four  had  died  in  prison,  representing  of 
course  but  a  small  proportion  of  those  actually  confined 
Plainly  England  had  as  yet  no  room  for  Independency,  an.) 
the  Independents  who  wished  to  keep  a  good  conscience 
were  forced  to  think  of  seeking  a  home  elsewhere.  Cer- 
tain of  their  leaders  had,  indeed,  in  1592  organized  a 
church  in  London,  with  Francis  Johnson  as  its  pastor,  and 
Greenwood  as  its  teacher;  but  they  were  so  ■watched  and 
hunted  and  harassed — fifty-six  of  its  members  having  been 
seized  at  one  time  and  imprisoned — that  they  resolved,  con- 
vinced by  the  fate  of  Barrowe,  Greenwood,  and  Penry 
that  a  peaceable  life  in  England  was  impossible,  to  emigrate 
in  a  body.  Holland  was  then  the  common  refuge  of  the 
distressed  for  conscience'  sake,  the  place  where  the  outcasts 
alike  of  France  and  Spsin  and  England  found  a  free  and 
even  generous  •  homo.  The  Independents,  after  trying 
Campen  and  Naardcn,  settled  finally  at  Amstordam.  There 
they  completed  their  church  organization,  appointing 
Francis  Johnson  pastor  and  Henry  Ainsworth  teacher. 
Johnson  was  a  native  of  Bichmond  in  Yorkshire,  had  been 
a  fellow  of  Christ's  College,  Cambridge,  had  been  expelled 
the  university  for  publicly  teaching  the  Presbyterian  polity, 
and  had  become  pastoi-  of  the  English  merchants'  church  at 
Middleburg.  There  ho  had  been  zealous  against  the  Inde- 
pendents, had  helped  to  seize  and  destroy  an  edition  of  one 
of  Barrowe's  -svorks,  but,  preserving  a  copy,  had  read  it  and 
been  persuaded  to  adopt  its  views.  He  returned  to  Eng- 
land, associated  himself  with  tho  author,  and  became,  as 
we  have  seen,  the  pastor  of  the  first  Independent  church  in 
England.  Ho  was  a  pragmatic  man,  self-willed,  empha- 
sizing his  separatism,  easily  drifting  into  controversies  and 
consequent  divisions  on  minute  questions  alike  of  conduct 
and  opinion.     Ainsworth  (see  Ainsworth,  Heney)  was  an 

logical  outcome  of  their  position — separation.  Barrowe's  first  reply  to 
Gilford  was  the  "Plain  Refutation,  wherein  is  discovered  tho  Forgery  o( 
the  whole  Ministry;  the  Confvsion;  False  Worship  ;  and  Anti-Cliristiin 
Disorder,  of  theso  Parish  Assemblies  called  tbe  Clmrcli  of  England  " 
(1591).  *  Ibid.,  p.  9. 

°  In  1593,  In  a.  debate  on  a  Bill  to  explain  the  statute  23d  of  Eliz. 
15S0,  and  for  the  further  reducing  "disloyal  subjects  to  obedience,' 
Sir  Walter  Raleigh  declared  that  there  were  "as  many  as  twenty 
thousand"  Brownists  in  England.  Ho  was  anxious  that  they  shouli 
be  "rooted  out  of  the  commonwealth,"  but  was  alarmed  lest  the  Iu\v 
that  was  needed  to  do  so  should  turn  out  to  be  capable  of  use  against 
liberal-minded  Conformists  like  himself.  See  D'Ewca,  p,  CI  7.  An  3( 
Etiz. 
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altogether  nobler  spirit,  devout,  simple-minded,  erudite, 
one  whu  "  had  not  hia  better  for  the  Hebrew  tongue  in  the 
university  (of  Leyden)  nor  scarce  in  Europe,"  anxious  only 
to  be  allowed  to  search  out  the  meaning  of  Scripture  and 
teach  it  to  his  people.  The  church  under  theso  two  men 
had  a  somewhat  troubled  history,  and  divided  at  length, 
part  going  with  Johnson,  part  with  Ainsworth,  the  cause 
of  tho  division  being  as  to  the  ofiBce  and  power  of  the 
elder.  The  former  held  that  tho  church  had  power  to 
elect,  but  not  to  depose,  the  elders,  who  were  its  real  gov- 
ernors, but  the  latter  held  that  the  elders  were  responsible 
to  the  church,  which  had  tho  power,  as  to  appoint,  so  also 
to  depose  and  excommunicato  them.  Johnson  was  moving 
away  from  Independency,  as  it  is  now  understood,  but 
Ainsworth  towards  it.  Their  church  ia  significant  as  an 
attempt  to  realize  the  ideal  of  Barrowe  and  Greenwood,  a 
provisional  or  tentative  Independency,  but  no  more. 

A  much  more  successful  attempt  at  realizing  the  Indepen- 
dent ideal  was  made  at  Leyden  under  the  leadership  of 
John  Robinson  (see  Robinson,  John).  He  and  his  people 
came  from  Scrooby,  in  Nottinghamshire  Their  head- 
quarters had  been  at  first  at  Gainsborough-on-Trent.  In 
1606  one  section  of  the  church  under  John  Smyth — who 
was  to  become  the  most  extreme  of  separatists,  discovering 
that  baptism  by  a  corrupt  church  was  none,  to  rebaptizc 
himself  and  become  founder  of  the  General  Baptists — 
emigrated  to  Amsterdam  ;  tho  other  organized  themselves 
under  Robinson  at  Scrooby.  But  peace  was  impossible ; 
flight  bscame  necessary.  So  in  1607  and  1608  they  suc- 
ceeded in  escaping  in  detachments  to  Holland,  settling  first 
in  Amsterdam,  ultimately  in  Leydea  There  the  fine 
qualities  of  Robinson  found  a  congenial  soil,  and  developed 
as  they  could  not  have  dono  in  the  less  generous  air  of 
England.  Leyden  helped  to  make  English  separatism  into 
Independency.  What  is  developed  in  antagonism  is  ill  de- 
veloped, full  of  exaggerations,  undue  emphases,  antitheses 
80  sharply  stated  as  to  bo  almost,  even  when  true,  danger- 
ously near  the  false.  A  proscribed  faith  may  be  strong, 
but  can  never  be  sweet ;  and  the  strength  that  is  bitter  is 
not  a  purely  religious  strength.  So  Independency  in  Eng- 
land in  tho  days  of  Whitgift  aud  Bancroft  was  too  much 
hated  and  hunted  to  be  able  to  say  the  best  word  and  do 
the  best  thing  for  itself.  But  Independency  in  Leyden, — 
breathing  the  free  air  of  the  Dutch  republic,  living  in  open 
fellowship  with  all  its  institutions,  braced  by  its  strong  en- 
thusiasm for  liberty,  its  robust  religious  faith,  its  brilliant 
and  fruitful  intellectual  activity,  then  at  its  best  and 
brightest  in  the  young  uuiversity  of  the  city, — was  Inde- 
pendency planted  where  it  could  do  approximate  justice  to 
its  own  ideal  The  influence  of  the  changed  conditions 
soon  became  manifest  in  its  happier  spirit.  The  church  at 
Leyden  lost  the  narrow  and  ungenerous  spirit  of  sepa- 
ratism, pleaded  for  the  duty  of  communion  with  the  godly 
in  the  Church  of  England  and  the  other  reformed  churches. 
On  this  point  Robinson  wrote  with  eloquence  and  acted 
with  courage,  his  spirit  growing  the  larger  the  longer  he 
lived.  While  professing  "  a  separation  from  the  English 
national,  provincial,  diocesan,  and  parochial  church,  and 
churches,  in  the  whole  former  state  and  order  thereof,"  he 
yet  confessed  and  declared-  that  he  had  still  "  the  same 
faith,  hope,  spirit,  baptism,  and  Lord  "  as  in  the  Church  of 
England,  that  he  enjoyed  fellowship  with  her  "many 
thousands  "  of  gcily  sous,  and  that  occasional  "  hearing  of 
the  word  of  God  as  there  preached "  was  both  lawful 
and  necessary  to  him  as  a  Christian  man.*  This  most 
generous  spirit  and  conduct  involved  Robinson  in  a  long 
and  bitter  controversy  with  Helwys  and  other  extreme 
separatists,  who  held  approval  of  anything  or  any  one 

'  Bobinso',  Tfrkt,  UL  877-8. 


connected  with  the  Anglican  Church  to  be  altogether  asio, 
but  it  in  no  way  modified  the  rigour  of  his  Independency. 
His  definition  of  a  church  is  almost  identical  witli 
Barrowe's  :  "  A  company,  consisting  though  but  of  two  or 
three,  separated  from  the  world,  whether  unchristian  or 
anti-christian,  and  gathered  into  the  name  of  Christ  by  a 
covenant  made  to  walk  in  all  the  ways  of  God  knowa  uato 
them,  is  a  church,  and  so  hath  the  whole  power  of  Christ"' 
Its  independence,  its  sufficiency  as  a  church  alike  in  what 
concerned  idea  and  reality,  he  strenuously  maintained. 
Thus  "  neither  was  Peter  or  Paul  more  one,  whole,  entire, 
aud  perfect  man,  consisting  of  their  parts  essential  and 
integral,  without  relation  unto  other  men,  than  is  a  parti- 
cular congregation,  rightly  instituted  and  ordered,  a  whole, 
entire,  and  perfect  church  immediately  and  independently, 
in  respect  of  other  churches,  under  Christ "'  Above  a 
church  so  conceived  there  could  be  no  authoritative  person 
or  court,  ecclesiastical  or  civil ;  it  ^^'as  armed  with  all  the 
powers  necessary  to  do  the  will  of  its  Head,  and  to  interfere 
with  it  was  an  unlawful  interference  with  rights  it  had 
received  from  Him.  Office  did  not  exalt  a  man  above  the 
brotherhood ;  the  clergy  were  but  Christians,  and  good 
only  as  Christians.  To  saiutship,  and  not  to  office,  was 
promised  the  forgiveness  of  sius.  "  The  estate  of  a  saint  is 
most  happy  and  blessed,  though  the  person  never  so  much 
as  come  near  an  office ;  but,  on  the  contrary,  an  officer,  if  lie 
be  not  also  and  first  a  saint,  is  a  most  wretched  and 
accursed  creature."*  Acts  to  be  acts  of  tho  church  must  be 
collective,  done,  not  by  the  clergy  or  the  officers  only,  but 
by  the  brethren  as  well'  The  church  was,  indeed,  an 
ecclesia,  an  assembly,  called  out  and  called  together  by  the 
public  preaching  of  the  word,  but  forming  in  its  collective 
and  corporate  character  a  body  possessed  of  supreme 
authority,  of  all  the  attributes,  rights,  and  prerogatives  that 
belong  to  those  who  rule.  It  is  evident  that  a  conception 
of  this  kind  was  full  of  promise.  It  showed  a  firm  trust 
in  the  capabilities  of  individual  Christian  men  to  exercise 
the  rights  of  citizenship  within  tho  kingdom  of  God.  It 
made  it  in  the  highest  degree  wrong  for  any  ruler  or 
body  of  rulers  to  enforce  their  own  belief  on  the  people. 
And  it  was  as  opposed  to  ecclesiastical  as  to  civil  tyranny, 
whether  in  its  Episcopal  or  Presbyterial  form.  Robinson', 
indeed,  was  far  from  seeing  or  courageously  deducing  all 
the  consequences  implied  in  his  Independency.  Ho  was 
even  illogical  enough  to  state,  though  iq  a  hesitating  way, 
principles  radically  incompatible  with  it  Ho  concedes 
"  that  godly  magistrates  are  by  compulsion  to  repress 
public  and  notable  idolatry,"  by  some  penalty  "to provoke 
their  subjects  universally  unto  hearing  for  their  instruction 
aud  conversion  "  ;  but  he  denies  that  any  king  is  at  liberty 
to  inflict  death  upon  all  that  refuse  to  be  drawn  into 
covenant  with  God,  or  remain  wicked  and  unrepentant.' 
Ho  knows  well  enough  the  utmost  coercion  can  do.  "  By 
this  course  of  compulsion  many  become  atheists,  hypocrites, 
and  familists,  and,  being  at  first  constrained  to  practise 
against  conscience,  lose  all  conscience  afterwards."  Liberty 
is  too  complex  a  notion  to  be  easily  and  in  all  its 
bearings  grasped ;  and  liberty  in  religion  too  great  a 
thing  to  be  suddenly  and  all  at  once  understood  and 
realized. 

The  Leyden  church  is  the  parent  of  Independency  alike  in 
England  and  America.  In  1616  Henry  Jacob,  a  native  of 
Kent,  a  graduate  of  Oxford,  one  of  Johnson's  converts, 
pastor  awhile  of  a  church  at  Middleburg,  then  a  resident 
with  Robinson  at  Leyden,  returned  to  England,  and  founded 
an  Independent  church  at  Southwark.  In  1620  a  little 
company  led  by  Elder  Brewster  and  Deacon  Carver  sailed 
from  Delfthaven,  landed  in  the-midst  of  a  severe  and  stormy 

«  Robinson,  Works,  li.  ISi  '»lbid.,  Ul.  18. 

*  Hid.,  11.  223.         '  IbCd.,  UO.  <■  lud.,  ii,  8H,  815. 
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winter  ou  tlio  North  American  coist,  and  there  laid  tlie 
foundations  of  the  New  England  States,  with  all  they  were 
to  bo  and  to  create.  Jacob  had  been  all  through  his  exile 
anxiously  looking  towards  England.  In  1609  he  had 
addressed  to  King  James  "  An  Humble  Supplication  for 
Toleration,"!  in  which  he  begs  that  "each  particular 
church  may  be  allowed  to  partake  in  the  benefit  of  the 
said  toleration,  may  have,  esjoy,  and  put  in  execution  and 
practice  this  her  right  and  privilege, "  viz.,  "  to  elect, 
ordain,  and  deprive  her  own  ministers,  and  to  exercise  all 
the  other  points  of  lawful  ecclesiastical  jurisdiction  under 
Christ."  This  may  ba  regarded  as  a  clear  and  explicit 
statement  of  the  early  Independent  position,  its  claim  for 
toleration  based  on  its  conception  of  the  Christian  church, 
its  plea  for  liberty  of  worship  based  on  its  principle  of 
individualism  and  the  rights  of  the  individual  conscience. 
With  what  was  here  asked  it  would  at  any  time  in 
the  17th  century  have  been  satisfied,  but  the  Anglican 
policy  of  Elizabeth,  and  James,  and'  Charles  I.  proceeded 
on  this  principle,  that  to  allow  diversity  was  to  destroy 
unity,  to  permit  the  growth  of  elements  that  would  prove 
fatal  to  the  church,  involve  tho  denial  of  the  royal  authority 
and  the  break-up  of  the  state.  Yet  the  very  severity  of  the 
Anglican  policy  strengthened  Independency.  It  helped  to 
identify  the  struggle  for  liberty  of  conscience  with  the 
struggle  for  English  liberty. 

Up  to  1640  little  formal  progress  was  made.  Churches 
did  not  multiply ;  Laud  was  too  active,  and  the  Star 
Chamber  too  vigorous.  But  the  real  progress  was  immense. 
Statesmen  were  persuaded  that  a  sj-stem  which  required  so 
harsh  a  policy  could  not  be  right.  Religious  men  who 
could  not  conform  wont  to  live  in  lands  and  under  laws 
where  obedience  to  conscience  was  possible.  There  was  a 
double  emigration,  to  the  Continent  and  to  New  England. 
In  Arnheim,  Thomas  Goodwin  and  Philip  Nye  ministered 
to  a  small  congregation ;  in  Rotterdam,  Hugh  Peters  and 
William  Ames,  the  most  skilled,  scholastic,  and  disputatious 
theologian  of  the  early  Independents,  who  came  from  his 
professorial  chair  at  Eraneker  in  1682  to  die  at  Rotterdam 
a  year  later.  Here,  too,  when  Ames  was  dead  and  Peters 
gone  to  New  England,  camo  Jeremiah  Burroughs,  William 
Bridge,  and  Sidrach  Simpson,  all  of  them  names  that  were 
to  be  conspicuous  and  influential  in  days  to  come. 

But  the  emigration  to  New  England  was  much  the  more 
important  alike  as  regards  its  influence  on  Independency 
and  English  history.  It  has  been  calculated  that  in  the 
period  1620-1640  upwards  of  22,000  Puritan  emigrants 
(the  figures  have  been  placed  as  high  as  50,000)  sailed  from 
English  and  Datch  ports.  Tho  reasons  that  compelled 
their  departure  determined  their  quality ;  they  were  all 
men  of  rigorous  consciences,  who  loved  their  fatherland 
much,  but  religion  more,  not  driven  from  home  by  mercan- 
tile necessities  or  ambitions,  but  solely  by  their  determina- 
tion to  be  free  to  worship   God.     They  were,  as  Milton 

'  An  I/u»dfleSi(pplicalimi  for  Toleration,  and  Liberty  to  enjoy  and 
observe  the  Ordinances  of  Jesus  Christ  in  the  Administration  of  his 
Churches  in  lieu  of  Jfuman  Constitutions  (1609  ;  no  place  or  printer). 
In  the  following  year  Jacob  published  a  work  on  The  Divine  Beginning 
and  Institution  of  ChrisCs  true  Visible  or  Ministerial  Church  ;  and  in 
1612  a  sequel  to  the  above,  A  Declaration  and  Plainer  Opening  of 
certain  Points  (published  at  MiJdleburg).  This  latter  is  remorkaWo 
as  containing  the  earliest  use,  in  the  ecclesiastical  sense,  of  the  word 
"  Independent."  "Where  each  ordinary  congregation  giveth  their  free 
consent  in  their  own  government,  there  certainly  each  is  an  entire 
anil  indepo  ident  body-politic,  and  cndived  with  power  immediately 
under  and  f,om  Christ,  as  every  proper  Church  is,  and  ought  to  be," 
p.  13.  It  is  interesting  to  note  that  the  above  Supplication  is  the 
earliest  plea  for  toleration  in  tho  English  language,  but  a  few  years 
later  appeared  a  much  more  thoroughgoing  work.  Religious  Peace,  or 
a  Pita  for  Liberty  of  Conscience  (1614)  This  was  by  Leonard  Busher, 
a  Baptist,  and  to  this  body  belongs  the  honour  of  being  the  first  to  de- 
velop the  liberty  implied  in  Independency,  See  Basher's  and  other  tracts 
on  "  Liberty  of  Coascicnco ' '  in  publlcatlona  of  Hanasrd  Knollys  Society. 


said,"  "faithful  and  frceborn  Englishmen  and  good 
Christians  constrained  to  forsake  their  dearest  homo,  their 
friends,  and  kindred,  whom  nothing  but  the.  wide  ocean 
and  the  savage  deserts  of  America  could  hido  and  shelter 
from  the  fury  of  the  bishops."  Men  so  moved  so  to  act 
could  hardly  be  commonplace;  and  so  among  them  we  find 
characters  strong  and  marked,  with  equal  ability  to  rule 
and  to  obey,  as  Bradford  and  Brewster,  Winslow  and 
Standish,  Winthrop  and  Dr  Samuel  Fuller,  and  men  so 
inflexible  in  their  love  of  liberty  and  faith  in  man  as  Rogei 
Williams  and  young  Harry  Vane.  And  as  were  the  people 
so  were  their  ministers.  Of  these  it  is  enough  to  Came 
John  Cotton,  able  both  as  a  divine  and  as  a  statesman,  potent 
in  England  by  his  expositions  and  apologies  of  the  "New 
England  way,"  potent  in  America  for  his  organizing  and 
administrative  power;  Thomas  Hooker,  also  famed  as  an 
exponent  and  apologist  of  the  "New  England  way,"  whoso 
book  was  commended  to  theologians  at  home  by  Thomas 
Goodwin,  and  who90  early  death  was  lamented  by  Cotton 
in  lines  which  told  how 

"  Zion's  beauty  did  most  clearly  shine 
In  Hooker's  rule  and  doctrine,  both  divine  ;" 
John  Eliot,  famous  as  the  "  apostle  of  the  Indians,"  first 
of  Protestant  missionaries  to  the  heathen  ;  Richard  Mather, 
whose  influence  and  work  were  carried  on  by  his  distin- 
guished son,  and  his  still  more  distinguished  grandson.  Cotton 
Mather.  Tho  motives  and  circumstances  of  tho  emigrants 
determined  their  polity ;  they  went  out  as  churches  and 
settled  as  church  states.  They  were  all  Puritans,  but  not 
all  Independents — indeed,  at  first  only  the  men  from 
Leyden  were,  and  they  were  throughout  moro  enlightened 
and  tolerant  than  the  men  of  the  other  settlements. 
Winthrop's  company  were  noncomformists  but  not  separat- 
ists, esteemed  it  "an  honour  to  call  tho  Cliurch  of  England, 
from  whence  we  rise,  our  dear  mother,"  emigrated  that  they 
might  be  divided  from  her  corruptioHS,  not  from  herself.' 
But  the  new  conditions,  backed  by  the  special  influence  of 
the  Plymouth  settlement,  were  too  much  for  them ;  they 
became  Independent, — first,  perhaps,  of  necessity,  then  of 
convictien  and  choice.  Only  so  could  they  guard  theit 
ecclesiastical  and  their  civil  liberties.  These,  indeed,  were 
at  first  formally  as  well  as  really  identical.  In  1G31  the 
general  court  of  the  Massachusetts  colony  resolved,  "  that 
no  man  shall  be  admitted  to  tho  freedom  of  this  body 
politic,  but  such  as  are  members  of  some  of  the  churches 
within  tho  limits  of  the  same."*  Church  and  state, 
citizenship  in  the  one  and  membership  in  the  other,  thus 
became  identical,  and  tho  foundation  was  laid  for  those 
troubles  and  consequent  severities  that  vexed  and  shamed 
the  early  history  of  Independency  in  New  England, 
natural  enough  when  all  their  circumstances  are  fairly 
considered,  indefensible  when  we  regard  their  idea  of  the 
relation  of  the  civil  power  to  tho  conscience  and  religion, 
but  explicable  when  their  church  idea  alone  is  regarded. 
And  this  latter  was  their  own  standpoint ;  their  acts  were 
moro  acts  of  church  discipline  than  those  of  civil  penalty. 

Meanwhile,  the  growth  of  the  New  England  States  and 
their  Independency  in  religion  exercised  extraordinary 
influence  in  England.  It  encouraged  the  Puritans,  opened 
to  them  a  refuge  from  tho  Anglican  tyranny,  showed  them 
an  English  state  where  the  bishop  had  ceased  to  trouble 
and  where  their  own  principles  were  active  and  realized. 
Laud  thoroughly  comprehended  the  situation,  saw  that 
Independency  in  the  colonies  must  be  struck  down  if 
Anglican  policy  was  to  succeed  at  home.     They  were  a 

'  "  Of  Reformation  in  England,"  bk.  ii.,  Worl-s,  p.  14  (ed.  1834). 

'  "  The  Humble  Request  of  His  Maje.^tics  Loyall  Subjects,  the  Gover- 
nour  and  the  Company  late  gone  for  New  England,"  1C3II ;  referred  to 
in  Young's  Chron.  Massach.,  pp.  295-299  (1846) 

*  Dexter,  Congregationalism  of  the  Last  Three  Hundred  I'eart, 
p.  420. 
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FBceptado  for  schismatics,  "  from  wnoneo.as  from  thcbowch 
^f  the  Trojan  horse,  so  many  incendiaries  might  break  out 
lo  inflame  the  nation  ; "  and  so  it  would  be  necessary  to  send 
ihem  a  bishop  "  for  their  better  government,  and  back  him 
u'itli  aome  forces  to  compel,  if  ho  were  not  otherwise  able 
to  )jersuade,  obedience.''^     But  home  politics  alone  were  too 
much  for  Laud  ;  and  on  his  downfulland  the  outbreak  of  the 
civil  war  New  England  Independency  became,  on  account 
o/  its  iuQucncc  on  the  ccclesiastico-political  question,  still 
Qtore  potent  in  English  affairs.     The  Independent  party  in 
the  Westminster  Assembly — which  had  been  called  to  advise 
parliament — was   small,  but   influential.      Its   ministerial 
members  were  Thomas  Goodwin,  a  ponderous  but  learned 
and  conscientious  man;  Philip  Nye,  a  skilful  debater  and 
ndroit  man  of  business  ;   Jeremiah  Burroughs,  a  man  of 
aweet  manners  and  gentle  disposition,  but  great  prudence 
jind  firmness ;  William  Bridge,  and  Sidrach  Simpson.    These 
were  all  marked  by  conspicuous  moderation  of  view,  but 
the  lay  members,  like  Lord  Saye  and  Sele  and  Sir  ilarry 
Vane,    were   more   advanced,  especially   on   the  cardinal 
<|uestion   of    toleration. "    The    importance   of   the    New 
England  States  was  at  once  recognized  by  the  parliamentary 
Independents,  who  made  an  efi'ort  to  bring  over  their  three 
most  eminent    ministers,  John  Cotton,  John    Davenport, 
nnd  Thomas  Ilooker.     The  efi'ort  failed ;  but  in  place  of 
the  men  books  and  pamphlets,  expository  and  defensive  of 
the    "  New   England   way,"    were    discharged    in   quick 
succession   upon  the    English    public.     What   gave    New 
England  its  importance  was  this — it  was  the  first  realization 
on  a  large  scale  of  the  principles  of  Independency.     Here 
they  had  been  tried  under  most  difficult  conditions,  and 
had  proved  thoroughly  successful,  capable  of  maintaining 
order  in   the   churches,  religion    in    the   state,  purity  of 
doctrine,  and  efliciency  of  discipline.     What  Geneva  had 
been  to  the  Puritans  under  Elizabeth  New  England  was  now 
to  the  Independents — it  was  their  religious  ideal  realized, 
their  polity  commended  by  an  illustrious  example.     They 
wero  no  longer,  as  in  the  days  of  John  Robinson  or  Henry 
Jacob,  the  apologists  of  an  unpopular  and  strange  theory, 
hitherto  unrealized  save  on  a  scale  and  under  conditions 
that  made  it  ridiculous,  charged  with  all  the  evils  that  could 
bo   proved   logically   certain  to  follow   from  it.     On  -he 
contrary,  they  had  now  behind  them  the  church-state  beyond 
the  ocean,  nnd  they  could  proudly  tell  how  men  of  English 
blood,  who  had  fled  from  the  Anglican  oppression,  had  tried 
Independency  and  prevailed.     So  there  was  the  amplest 
controversy  on  the  points  at  issue,  the  Scotch  divines  being 
specially  active  on  the  one  side,  and  American  divines,  pre- 
faced and  introduced  and    explained  by  English,  on    the 
other.    The  controversy  did  something  to  lessen  the  distance 
between  Presbyterians  and  Independents,  and  did  much  to 
strengthen  the  position  of  the  latter  in  England.     It  showed 
that  independence  did  not  mean  isolation,  that  churches 
that   refused   to  be  organized  into  a   political  unity  stiU 
constituted  a  Christian  brotherhood,  that  societies  that  were 
80  jealous  of  their  freedom  and  rights  as  to  deny  to  every 
external    authority  judicial  and  legislative  functions  could 
yet  seek  and  follow  fraternal  advice,  and  meet  in  common 
councils  to  advise  and  be  advised.     But  the  Westminister 
Assembly  and  the  English  Parliament  did  not  ap{>rove  the 
"  New  England  way."  and  the  Independents  had  to  be  con- 
tented to  plead  for  toleration.     This,  indeed,  became  their 
great  demand — the  point  on  which  they  and  the  Presby- 
terians differed  radically.     Hero   the  Presbyterians   were 
inflexible.     Toleration  was  to, them  the  very  man  of  sin. 
But   to  the    Independents   it  was    the    very  condition  of 
continued   existence.     Without   it   England  would  be  no 
bette"-  for  them  under  Presbytery  than  it  had  been  under 
Episcopacy.     As  to  the  nature  and  decree  of  this  toleratiiin, 
'  '  Ueyl.vn,  Life  of  Laud.  p.  369. 


[  they  were  divided  into  two  sections,  one  moderate,  tha 
other  more  advaurcd.  To  ihe  former  belonged  tho 
I  ministerial  members  of  the  assembly,  who  wished  only  a 
I  limited  toleration.  They  did  not  desire  all  views  to  ba 
I  tolerated,  but  only  the  views  of  good  men,  men  of  pious, 
tender  consciences,  not  those  of  infidels  or  blasphemers. 
But  the  more  advanced  section  courageously  advocated 
absolute  toleration,  denied  that  so  long  as  a  man  was  a 
peaceable  citizen  the  magistrate  had  any  right  to  interfere 
with  his  conscience  or  conscientious  beliefs.  To  this  section 
belonged  Harry  Vane,  Henry  Burton,  John  Goodwin  of 
Coleman  Street,  ablest  and  most  restless  of  controversial- 
ists in  that  controversial  age ;  Roger  Williams,  now  a 
Baptist,  but  still  an  Independent,  home  from  America, 
bringing  with  him  the  MS.  of  a  groat  book  on  this  Very 
subject ;  finally,  above  all,  John  Milton.  These  wero  the 
advanced  guard,  and  theirs  was  the  section  that  made 
Independency  so  immense  a  political  power  in  the  England 
of  the  Commonwealth. 

This  is  not  the  place  to  inquire  into  tho  causes  of  tho 
sudden  and  extraordinary  ascendency  of  the  Independents 
in  the  time  of  the  Commonwealth.  Enough  to  say,  it  was 
due  to  causes  both  political  and  religious — to  w-hat  may 
be  termed  the  transmutation  of  a  great  religious  into  a 
great  political  question.  The  men  Independency  formed 
and  forced  to  the  front  were  remarkable  men,  strong  of 
will,  clear  of  eye,  mighty  through  faith  in  their  principles. 
And  their  principles  were  precisely  of  the  kind  suited  to 
the  emergency,  republican  and  revolutionary,  but  steeped 
in  the  commanding  emotions  and  enthusiasms  of  religion. 
They  were  principles  that  ennobled  man,  that  asserted  the 
rights  of  the  individual,  that  made  it  an  easy  matter  to 
deal  with  the  divine  rights  of  kings,  or  kings  too  assertive 
of  their  rights  and  forgetful  of  their  duties.  So  the  Inde- 
pendents had  the  incalculable  advantage  of  always  seeing 
clearly  before  them,  knowing  their  end  and  never  being  in 
any  doubt  about  the  way  to  it  Besides,  their  theory  of 
the  church  fell  in  with  tho  spirit  of  the  Commonwealth. 
It  made  but  small  distinction  between  clergy  and  laity,  and 
tho  man  with  the  gift  of  speech  could  easily  exercise  it  in 
preaching.  So  the  army  when  new  modelled,  formed  of 
men  of  spirit  and  conviction,  became  quite  a  nursery  of 
Independents,  and  men  like  Richard  Baiter  found  that  in 
it  there  were  quite  as  many  ready  to  edify  as  wishful  to  bo 
edified.  Religion  thus  became,  not  a  matter  for  thfe  clergy, 
but  the  possession  of  the  people,  not  simply  the  concern  of 
the  church,  but  the  business  of  the  whole  natioa  There 
was  considerable  diversity  in  theological  opinion.  The 
moderate  men  were  Calvinists,  but  among  the  extreme 
men  wero  Arminians,  like  John  Goodwin,  and  men  as  yet 
of  no  recognized  school,  like  John  Milton.  Independency, 
in  short,  meant  tho  equal  concern  of  every  man  in  religion, 
alike  in  its  deepest  .'mysteries  and  most  practical  precepts ; 
and  so  in  a  period  of  religious  enthusiasm  and  ferment  it 
naturally  came  to  the  front  and  took  the  lead.  But  the 
extent  of  its  power  under  the  Commonwealth  was  tho 
measure  of  the  disfavour  that  came  to  it  after  tho  Restora- 
tion. The  Presbyterians  had  been  mainly  instrumental  in 
the  bringing  back  of  Charles,  and  so  it  had  been  indecent 
had  no  attempt  been. made  to  comprehend  them  within  the 
church.  But  in  the  case  of  the  Independents  there  was 
not  even  an  abortive  attempt  at  comprehension.  And  they 
did  not  ask  what  they  knew  they  would  not  receive.  They 
only  wished  to  be  tolerated,  to  bo  allowed  to  live,  and  no 
more.  At  first  they  thought  that  this  might  be'.  Philip 
Nye  had  seen  the  king,  and  was  hopeful.  But  their  illusions 
wero  soon  dispelled.  In  1661  the  Corporation  Act  was 
passed,  which  disqualified  Nonconformists  for  municipal 
oflices  ;  in  1662  the  Act  of  Uniformity,  which  drove 
upwards  of  two  thousand  ministers  out  of  the  church,  and 
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silenced  all  who  did  not  conform;  in  1663  the  Conventicle 
Act,  which  prevented  Nonconformist  congregations  meeting, 
not  allowing  in  houses  more  than  five  persons  beyond  the 
family  to  be  present  at  once.  In  1665  the  Five  Mile  Act 
forbade  nou-conforming  ministers  to  come  within  5  miles 
of  any  corporate  borough;  in  1670  the  Conventicle  Act 
was  made  nvore  rigorous;  and  in  1673  the  Test  Act  made 
Nonconformists  ineligible  for  offices,  civil,  naval,  or  military, 
under  the  crown.  Charles,  indeed,  in  his  weak  way,  tried 
to  be  more  generous  than  his  church  or  parliament,  wished 
to  tolerate  the  Nonconformists  that  he  might  the  better 
tolerate  the  Eoman  Catholics.  Out  of  this  feeling  came 
the  Declaration  of  Indulgence  in  1672, — which  was, inciden- 
tally, the  means  of  proving  the  strength  of  dissent,  three 
thousand  applications  being  made  for  licences  to  use  or 
erect  places  of  worship ;  but  parliament  resisted,  and 
Charles  gave  way. 

In  the  dark  days  that  had  now  come  to  them,  the  Inde- 
pendents, it   may  well  be  said,  lived  with  patient  courage, 
and  learned  through  their  sufferings.     They  had  men  among 
them   that  adorned  their  adversity,  and  made  even  their 
sudden    obscurity    illustrious.      John    Owen,    late     vice- 
chancellor  of  Oxford,  massive,   erudite,  the  ideal  of  the 
scholastic  theologian,  building  up   with   patient  skill  his 
loved  science  and  fencing  it   round  with  the  sort  of  argu- 
ments his  age  understood  ;  Thomas  Goodwin,  less  varied 
but   more  subtle,  not  so  broad  but  quite  as  analytic  as 
Owen,  dealing  with  rich  deliglit  in  the  dialectical  subtleties 
that  pleased  his  age ;  John  Howe,  with  a  soul  above  the 
narrowness  and  bitterness  oE  his  day,  serene  in  the  midst 
of  his  troubles,  living  in  sublime  contemplation  on   "  the 
Living  Temple,"  or  the  "Vision  of  God";    Joseph  Caryl 
and  William  Greenhill,  quaint  expositors,  rich  in  the  lore 
then  used  to  explain  the  Old  Testament;  Theophilus  Gale, 
the  equal  of  Cudworth  in  his  knowledge  of  the  ancient 
world,  full  of  the  great  and  fruitful  idea  he  has  embodied 
in  his  Court  of  the  GentileSt^theae  were  some  of  the  ejected 
from  church  or  university,  and  they  may  help  to  show  the 
quality  of  the  men  who  were  now,  because  of  their  Inde- 
pendency, outcasts  from  the  Church  of  England,  and  for  it 
deprived  of  their  common  rights  as  citizens.     Their  conduct 
under  James  showed  that  they  would  not  purchase  their 
own  privileges  at  the  expense  of  the  public  safety,  and 
under  William  their  fidelity  to  the  constitution  and  liberties 
of  England  haditsfirstrewardintheActof  Toleration.     This 
was  but  a  small  concession,  and  one  that  by  the  Occasional 
Conformity  Act  of  Anne  was  almost  as  good  as  repealed. 
But  what'had  been  done  could  not  be  altogether  undone. 
The  coming  in  of  the  Hanoverian  dynasty  brought  a  more 
liberal  spirit  into  politics,  and  history  has  ever  since,  with 
an  occasional   period  of   declension,  been   a  progressive 
movement  towards  freedom.     As  one  by  one  its  principles 
and  claims  have  been  admitted  by  the  state,  England  has 
become  a  roomier  and  healthier  place  for  spirits  who  feel 
that  for  religion  to  be  religious  it  must  be  free. 

In  estimating  the  work  done  in  England  by  the  Indepen- 
dents, it  is  necessary  to  bear  in  mind  the  extent  to  which 
they  have  supplemented  the  deficiencies  of  the  Anglican 
Church.  But  for  them  religion  in  many  places  would 
have  almost,  perhaps  altogether,  died  out.  They  have 
helped  to  quicken  and  deepen  the  religious  consciousness 
.and  life  of  the  English  people.  Their  preachers,  too,  have 
not  been  without  influence,  which  is  the  more  remarkable 
as  from  the  time  of  the  Act  of  Uniformity  till  a  f'iw  years 
ago  they  were  excluded  from  the  national  uniirersities. 
Soon  after  the  passing  of  the  Act  of  Toleration  we  find 
Independent  preachers  rising  to  eminence.  The  Foster 
who  was  celebrated  in  Pope's  couplet — 

"  Let  modest  Foster,  if  lie  will,  excel 
Ten  inctropoUtans  in  preaching  well — 


was  an  Independent,  and  as  vigorous  as  a  thinker  as  he  wa»' 
eloquent  as  a  preacher,  his  answer  to  Tindal  anticipating 
in  its  leading  lines  the  celebrated  argument  of  Butler  in 
his  Analogy,     Isaac  Watts  is  a  name  that  must  still  bo 
honoured,   and   Philip    Doddridge  a  name  that   must  be 
mentioned  with  respect.     Edward  Williams  did  much  to 
revive  the  study  of  theology  in  the  end  of  last  century  and 
early  years  of  this,  and  Dr  Pye  Smith  showed  that  within 
dissent   scholarship    and    theological    learning    were    still 
possible.     The  last  generation  had  not  a  few  men  of  distinc- 
tion.     The  names  of  Henry  Rogers,  Joseph  Gilbert,  J. 
Angcll  James,  Dr  Winter  Hamilton,  Dr  Ralph  Wardlaw, 
Dr  Robert  Vaugha^,  his  distinguished  son  Alfred  Vaughan, 
Dr  Halley,  the  historian  of  Nonconformity  in  Lancashire, 
and  Thomas  Binney  of  London  are  names  representative  of 
the  kind  of  men  that  Independency  can  still  produce. 

But  to  complete  this  sketch  of  the  Independents  we  must 
add  one  other  element — the  work  done  by  their  academies 
and  colleges.  They  have  always  believed  in  an  educated 
ministry,  and  when  cast  out  of  the  universities  one  of  their 
very  first  acts  was  to  found  academies.  These  they  had 
great  diSiculty  in  maintaining,  because  of  the  operation  of 
the  oppressive  acts  passed  in  Charles  II. 's  reign  ;  but  in( 
spite  of  the  difficulties  they  contrived  to  do  so.  Theophilus 
Gale  had  an  acar'.'nc.j ;  so  had  Samuel  Cradock,  Thomas 
Doolittle,- Richard  Frankland,  and  others  of  the  ejected' 
ministers.  It  was  possible  to  keep  these  only  by  the 
most  frequent  changes  of  place,  so  as  to  elude  the 
vigilance  of  the  authorities.  When  toleration  was  granted, 
the  academies  were  able  in  the  greater  quiet  they  now 
enjoyed  to  do  better  work.  One  of  these  may  serve  as  a 
sample.  At  Gloucester  and  then  at  TewTcesbury  was  an 
academy  conducted  by  the  Rev.  Samuel  Jones.  Here 
were  educated  Thomas  Seeker,  afterwards'  archbishop  of 
Canterbury;  Joseph  Butler,  bishop  of  Durham,  atid  author 
of  the  Analogy ;  Samuel  Chandler,  one  of  the  finest 
scholars  of  his  day,  who  remained  in  poverty  the  scholar 
and  the  Christian  Nonconformist  still ;  and  Jeremiah 
Jones.  We  know,  on  the  authority  of  an  early  letter  of 
Seeker's,  the  method  of  education  followed  in  Tewkesbury, 
and  certainly,  measured  by  the  standard  of  the  day,  it 
was  as  thorough  as  the  education  was  ample.  Out  of 
these  academies  the  present  Congregational  colleges  have 
grown. 

It  is  unnecessary  to  attempt  any  exposition  of  the 
principles  of  Independency.  These  have  been  made  ap- 
parent in  the  progress  of  this  sketch.  It  may  simply, 
be  said  here  that  the  Independents  conceive  their  church 
order  as  the  primitive  and  apostolic,  and  that  out  of  their 
idea  of  the  constitution  and  order  of  the  primitive  Christian 
churches  their  own  system  has  grown.  They  believe  that 
their  conception  of  the  church  necessarily  involves  freedom 
of  conscience,  the  interference  with  no  man's  belief,  the 
concession  of  equal  rights  to  all  churches  or  religious 
societies  by  the  state,  and  they  may  well  remember  with 
pride  that  John  Locke  based  his  plea  for  toleration  on  a 
conception  of  the  church  essentially  akin  to  theirs.^  Their 
notion  of  the  pastoral  office  is  in  no  respect  sacerdotal,  but 
is  based  on  the  Old  Testament  idea  of  the  prophet,  on  the 
New  Testament  idea  of  the  preacher — the  man  who  by 
help  or  inspiration  of  God  speaks  for  God  to  men.  And 
the  call  to  his  office  comes  through  the  people  ;  the  divino 
choice  is  expressed  through  the  men  the  divine  word 
enlightens  and  the  divine  Spirit  guides.  Their  theology 
has  been  predominantly  Calvinistic,  though  of  the  more 
moderate  typo;  but  there  has  always  been  variety  of  theo- 
logical opinion,  subscription  and  the  uniformity  it  attempts 
to  secure  being  alik£  impossible  to  Independency. 

•IlVi-fo,  ii,  245  fed.  1759). 
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b  or  statUtics  of  the  denominatiuu  anrl  the  reasous  which 
liuve  induced  it  to  assume  the  name  Congregatioiiallst, 

iee  CONOKEQATIONALISM. 

AuthorUies. — Fletcbor,  Historyof  Iiulependencij,  i  vols.  1847-9; 
Heywood  and  Wright,  Cambridge  Uniteraily  Transactions,  2  vols.; 
1854;  Vaughan,  Memorials  of  the  Stuart  Dynasty,  2  vols.,  1831 ;  Roger 
Williams,  The  liloudy  Tenent  of  Persecution,  cd.  Underhill,  1848; 
Hanbury,  Historical  Memorials  relating  to  the  fiulejKndents,  3  vols., 
1S39-44;  Carlyle,  Oromuell's  Letters  and  Speeches,  1845;  UiiUcr- 
hill.  Tracts  on  LilKrty  of  Conscience  and  Persecution,  181G;  Masson, 
IJfe  of  Milion,  6  vols.,  1859-80;  Vaughan,  The  Protectorate  of 
Cromwell,  i  vols  ,  1839;  Stoughton,  Church  and  State  Tuv  llnn- 
drcd  Yean  Ago,  1862;  Underhill,  Broadmead  Hceords,  1847; 
Gould,  Documents  relating  to  Act  of  Uniformity,  1862;  Calamj , 
iVcnconformists'  Memorial,  3  vols.,  1802;  Toiilmin,  Protcstunt 
Dissenters  in  England,  1814  ;  Stoughton,  Rdigion  in  England  under 
^ueen  Anne  and  the  Georges,  2  vols.,  1878;  IJeunet,  History  of 
Lissenters  during  the  last  Thirty  Years,  1839;  Barclay,  Inner  Life 
»f  the  Religious  Societies  of  the  Commonwealth,  1877;  Vaughan, 
English  Konconformily,  1862;  Piice,  History  of  Protestant  Xnneon- 
formUy  in  Englind,  2  vols.,  1836-38;  lioguo  and  Uennet,  History 
<if  Dissenters,  4  vols.,  1808-12;  Wilson,  History  and  Antiquities  of 
Dissenting  Churches,  kc,  4  vols.,  1808-14  ;  Stoughton,  Ecclesins- 
ticttl  History  of  England,  6  vols.,  1807-74;  Dexter,  The  Congrega- 
tionalism of  the  Last  Three  Hundred  Years,  1880;  Neal,  Histonj 
ef  the  Puritans,  6  volj.;  Waddinglon,  Congregationul  History,  5 
vols.,  1809-80.  (A.  M.  K.) 

INDEX  is  a  word  that  may  bo  undei-stood  cither 
specially  as  a  table  of  references  to  a  book  or,  more  gene- 
rally, as  an  indicator  of  the  position  of  required  information 
on  any  given  subject.  According  to  classical  usage,  the 
Latin  word  index  denoted  a  discoverer,  discloser,  or 
informer ;  a  catalogue  or  list ;  an  inscription  ;  the  titlb 
of  a  book ;  and  the  fore  or  index-linger.  Cicero  also 
used  the  word  to  express  the  table  of  contents  to  a  book, 
and  explained  his  meaning  by  tiie  Greek  form  srjllabus. 
Shakespeare  uses  the  word  with  the  general  meaning  of  a 
table  of  contents  or  preface — thus  Nestor  says  (TroUus 
and  Cressida,  i.  3) — 

"  And  in  such  indexes,  although  small  pricks 

To  their  subsequent  \olumc3,  there  is  seen 

The  baby  figure  of  tlio  giaut  moss." 
Table  was  the  usual  English  word,  and  index  was  not 
thoroughly  naturalized  until  the  beginning  of  the  17th 
century,  and  even  then  it  was  usual  to  explain  it  as  "  index 
or  table."  By  the  present  English  usage,  according  to 
which  the  word  table  is  reserved  for  the  summary  of  the 
contents  as  tbey  occur  in  a  book,  and  tho  word  index  for 
the  arranged  analysis  of  the  contents,  we  obtain  an  advan- 
tage not  enjoyed  in  other  languages ,  for  the  French  table 
is  used  for  both  kinds,  as  is  iiidice  in  Italian  and  Spanish. 
TLere  i&  a  group  of  words  each  of  which  has  its  distinct 
meaning  but  finds  its  respective  place  under  the  general 
heading  of  index  work;  these  are  calendar, catalogue,  digest, 
inventory,  register,  summary,  syllabus,  and  table.'  The 
value  of  indexes  was  recognized  in  the  earliest  times,  and 
many  old  books  have  full  and  admirably  constructed  ones. 
A  good  index  has  sometimes  kept  a  dull  book  alive  by 
reason  of  the  value  or  amusing  character  of  its  contents. 
Mr  Carlyle  refers  to  Prynne's  IIistrio-il<i^fix  as  "a  book 
^till  extant,  but  never  more  to  be  read  by  mortal;"  but  tho 
index  must  have  given  amusement  to  many  from  tho 
curious  character  of  its  entries,  and  Attorney-General  Noy 
particularly  alluded  to  it  iu  his  speech  at  Prynne's  trial. 
Indexes  have  soraotimes  been  used  as  vehicles  of  satire, 
and  the  witty  Dr  William  King  was  the  first  to  use  them 
OS  a  weapon  of  attack.  Ilis  earliest  essay  in  this  field  was 
'tho  index  added  to  the  second  edition  of  the  Hon.  Charles 
Boyle's  attack  \ipon  lientley's  DisHtiiliou  on  the  Epistles 
of  Phalaris,  ICOS. 

'  Another  old  word  occ.itieoilly  used  In  tho  sense  of  an  Index  is  "  ]  ye." 
llio  Kite  Sir  T.  Duffui  Hardy,  in  some  observations  on  the  derivation 
of  the  word  "  Pyc-Bool:  "  (wlii  ;h  most  l  rohably  comes  from  tho  L.itin 
pica),  remarks  that  tho  earliest  use  he  had  noted  o(  pyo  In  this 
lonse  is  dated  1547 — "  a  I'jre  of  all  the  names  of  such  Balivei  as  been 
to  aocompte  jiro  anno  regnl  r9^\n  EdwarxU  Sexti  primo. " 


To  serve  it3  purpose  well,  ai.  index  mu't  be  compiled 
with  care,  the  references  being  placed  under  the  heading 
that  tho  reader  is  most  likely  to  fccek.  An  index  should  be 
one  and  indivisible,  and  not  broken  up  into  several  alpha- 
bets;  thus  every  work,  whether  in  oi.b  or  more  volume.-, 
ought  to  have  its  complete  index.  This  important  rule 
has  been  often  neglected  in  English  books,  and  is  almost 
universally  rejected  in  foreign  ones,  to  the  grc.tt  irron- 
venience  of  reader;'.  The  moile  of  arrangement  calls  for 
special  attention  ;  this  may  be  either  chronological,  alpha- 
betical, or  according  to  classes,  but  great  confusion  « ill  be 
caused  by  uniting  tho  three  systems.  Tho  alphabetical 
arrangement  is  so  simple,  convenient,  and  easily  under- 
stood that  it  has  naturally  superseded  tho  other  forms, 
save  in  some  exceptional  cases.  Much  of  tho  value  of  on 
index  depends  upon  the  mode  in  which  it  is  printed,  and 
every  endeavour  should  be  made  to  sot  it  out  with  clear- 
ness. In  old  indexes  the  indexed  word  was  not  brought  to 
the  front,  but  was  left  in  its  place  in  the  sentence,  so  that 
the  alphabetical  order  was  not  made  perceptible  to  the  eye. 
There  are  few  points  in  which  tho  printer  is  more  likely  to 
go  wrong  than  in  the  use  of  marks  of  repetition,  and  many 
otherwise  good  indexes  are  full  of  the  most  perplexing  cases 
of  misapplication  in  this  respect.  The  oft-ouoted  instance — 
Mill  on  Liberty 
on  the  Floso 
actually  occurred  in  a  catalogue.  There  appears  now  to 
be  a  revived  interest  in  indexes,  and  as  books  daily  increase 
tho  need  of  some  satisfactory  digest  of  information  becomes 
more  keenly  felt.  In  1877  the  Index  Society  was  formed 
with  the  object  of  making  and  printing  indexes  of  books 
unprovided  with  them,  of  compiling  anil  printing  indexes 
of  particular  subjects,  and  of  gradually  preparing  a 
universal  index  for  reference.  In  order  to  obtain  uni- 
formity in  the  compilation  of  indexes  a  series  of  rules  for 
indexing  have  been  drawn  up  by  the  society.  Several 
publications  have  already  been  issued  to  the  subscribers. 

Tho  following  is  a  list  of  sonic  of  the  most  important  indexes,  both 
of  words  and  of  subjects.  The  chief  indexes  of  words  arc  dictionaries, 
but  these  are  a  special  class  by  themselves.  Next  come  concord- 
ances :  the  first  one  to  the  Bible  was  compiled  by  Hugo  of  St  Cher 
in  1247,  the  first  English  concordance  to  the  New  Testament  was 
published  in  1536,  and  to  tho  whole  Bible  in  1550,  compiled  by  John 
JIarlwck.  Other  Biblical  concordances  are  those  of  K.  F.  llervey. 
1579  ;  C.  Cotton,  1622  (frequently  reprinted) ;  J.  Downame,  1632  ; 
R.  Wickeus,  1655;  S.  Newman,  1650,  3il  cd.  1682;  A.  Craden, 
1737  (this  superseded  all  works  of  tho  same  character) ;  and  K. 
Voung,  1830.  Tho  following  concordances  may  also  bo  mentioned  : 
—to  tiio  Psalter,  1831  ;  to  tho  Praver  Book,  1S51  ;  to  tho  Hiad, 
byC.  L.  Prendergast,  1875,  to  Shakespeare,  by  S.  Ays/-ough 
(1790\  by  F.  Twiss  (1805),  by  Jlrs  Cowden  Clarke  (1845),  by  J. 
O.  HalUwell  (Handbook  Indar,  1800),  and  by  A.  Schmidt  (1874), 
and  to  Shakespeare's  Poems,  by  Mrs  H.  H.  Furncss,  1874;  to 
Milton's  1-aradisc  Lost  (1741),  and  to  his  Poetical  Works,  by  11.  J. 
Todd  (1809),  bvG.  L.  Prendergast  (1857),  and  byC.  D.  Cleveland 
(1867);  to  Pope's  Works,  by  E.  Abbott,  1875  ;  to  Tcnnystrn's  /)  oris, 
by  D.  B.  Brightwell,  1809,  and  another  published  by  Strahan,  1870 ; 
to  In  Memoriatii  (1862);  to  Kcble's  ChrislMn  Yair,  1.^71;  and  to 
Watts'a  Psalms,  by  D.  Guy,  1774.  A  large  number  of  historical 
works  have  been  supplied  with  indexes  in  separate  volumes.  Among 
the  inorr  important  indexes  of  prose  writers  arc  those  of  tho  works  of 
Samuel  Kichardson  (1755),  Joanna  Southcott  (n.  d.,  and  1815).  John 
Strvpo  (182S\  andT.  Carlyle  (1874);  The  Wellington  Despatches 
(1839)  ;  Wesley's  Journals  (1872).  A  largo  number  of  scries  of 
publications  of  societies  and  of  periodicals  have  been  supplied  with 

general  indexes.  i      <■  .,     rr 

Tho  Indexes  to  tho  Statutes  and  to  tho  Journals  of  the  Houses 
of  Parliament  aro  perhaps  tho  most  elaborate  works  of  tho  kind 
ever  published.  In  1778  a  sum  of  £12,900  wa--  voted  for  indexes 
to  the  Journals  of  the  House  of  Commons.  Few  larliamentary 
patwrs  ai-e  issued  without  a  satisfactory  index  Wing  added.  Most 
of  tho  indexes  mentioned  above  refer  to  particular  books,  but 
iu  1848  Mr  W.  F.  Poole  published  in  Kew  York  an  index  to  sult- 
jccts  treated  in  n.vie\va  and  other  periodicals  ;  a  second  edition  was 
published  iu  1853  as  An  Index  to  Pcriotli-ril  Literature.  A  grcitly 
enlarged  edition  is  'now  in  preporation  with  tho  co-o|icratiuu  ol 
English  and  Air.crican  librarians.  A  larger  work  of  a  similar  char- 
acter for  sciontilio  literature,  but  arranged  rndcr  authorV  namca 
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instead  of  subjects  has  been  compQed  by  the  Roy&l  Society  ir.J 
fs  entitled  Catalogue  of  Scientific  Papers  (1800-73),  8  vols.  4to,  18G7- 
1879.  (H.  B.  W.') 

INDEX  LIBRORUM  PROHIBITORUM  is  the  title 
borne  by  the  official  list  of  those  books  which  on  doctrinal 
or  moral  grounds  the  Roman  Catholic  Church,  under  penalty 
of  ecclesiastical  ,■  censures,  authoritatively  forbids  the 
members  of  her  communion  to  possess  or  to  read.  Most 
Governments,  whether  civil  or  ecclesiastical,  have  at  all  times 
in  one  way  or  another  acted  on  the  general  principle  that 
some  control  may  and  ought  to  be  exercised  over  the 
literature  circulated  among  those  under  their  jurisdiction ; 
for  various  examples,  both  in  ancient  and  in  modern  times, 
reference  may  be  made  to  the  article  Bibliogeaphy  (voL 
iiL  p.  658).  The  earliest  known  instance  of  a  list  of  pro- 
scribed books  being  issued  with  the  authority  of  a  bishop 
of  Roma  is  sometimes  assigned  to  the  pontificate  of 
Gelasius  (494)  and  sometimes  to  that  of  Hormisdas  (514), 
but  most  probably  ought  not  to  be  dated  earlier  than  the 
8th  century.  The  document  is  for  the  most  part,  as  its 
name  implies,  a  Notitia  Librorum  Apocryphorum  qui  non 
recipiuntur,  and  chiefly  consists  of  an  enumeration  of  such 
apocryphal  works  as  by  their  titles  might  be  apt  to  mis- 
lead the  unwary  into  attaching  an  undue  weight  to  their 
teaching  (the  "  Acts  "  of  Philip,  Thomas,  Peter,  PhUip,  and 
the  Gospels  of  Thaddeeus,  Matthias,  Peter,  James  the  Less, 
and  others).  Its  concluding  paragraph,  however,  sweep- 
ingly  declares  all  the  writings  of  Simon  Magus  and  of 
many  other  heretics  who  are  mentioned  by  name,  as  also 
of  many  more  whose  names  have  been  completely  forgotten 
(minime  retinentur),  to  be  repudiated,  eliminated  entirely 
from  the  Roman  Catholic  and  ApostoUc  Church,  and 
eternally  condemned.  *  Subsequent  pontiffs  continued  to 
exhort  the  episcopate  and  the  whole  body  of  the  faithful 
to  be  on  their  guard  against  heretical  writings,  whether 
old  or  new ;  and  one  of  the  functions  of  the  Inquisition 
when  it  was  established  was  to  exercise  a.  rigid  censor^ 
ship  over  books  put  in  circulation.  The  bishops  in  their 
dioceses  had  always,  however,  a  considerable  discretion. 
With  the  discovery  of  the  art  of  printing,  and  the  wide 
and  cheap  diffusion  of  all  sorts  of  books  which  ensued,  the 
need  for  new  precautions  against  heresy  and  immorality 
in  literature  made  itself  felt,  and  more  than  one  pope 
(Sixtus  IV.  in  1479  and  Alexander  VL  in  1501)  gave 
special  direction  io  the  archbishops  of  Cologne,  Mainz, 
Treves,  and  Magdeburg  regarding  the  growing  abuses  of 
the  printing  press  ;  in  1515  the  Lateran  councU  formulated 
the  decree  De  Impressione  Librorum,  which  req'iired  that 
no  work  should  be  printed  without  previous  examination 
by  the  proper  ecclesiastical  authority,  the  penalty  of 
unlicensed  printing  being  excommunication  of  the  culprit, 
and  confiscation  and  destruction  of  the  books.  The 
council  of  Trent  in  its  fourth  session,  8th  April  1546, 
forbade  the  sale  or  possession  of  any  anonymous  religious 
book  which  had  not  previously  been  seen  and  approved  by 
the  ordinary ;  in  the  same  year  the  university  of  Louvain, 
at  the  command  of  Charles  V.,  prepared  an  "  Index "  of 
pernicious  and  forbidden  books,  a  second  edition  of  which 
appeared  in  1550.  In  1557,  and  again  in  1559,  Pope 
Paul  IV.,  through  the  Inquisition  at  Rome,  published  what 
may  be  regarded  as  the  first  Roman  Index  in  the  modern 
ecclesiastical  use  of  that  term  {Index  auctorum  et  librorum 
qui  tanquam  hcsreiici  out  euspecd  aut  perversi  ah  Ojjido  S. 
R.  Inquisitionis  reprobantur  et  in  universa  Christiana 
repuhlica  inter dicuntur).  All  anonymous  works  published 
since  1519  were  condemned  without  exception  in  tlds 
Index,  which  directed  its  hostility  chiefly  against  works 

'  Hardoum,  Cone,  ii.  940  ;  Labb«,  Con<:.,\\.  933-941.     The  vihola 
document  has  also  besn  rejnated  inSsiith's  D'.ct.  of  Chr.  Antij.,  art 
Prohibited  Books." 


tact  ocjmed  unfavourable  to  the  claims  of  the  Roman  curia, 
or  maintained  the  superiority  of  councils  over  popes.  A 
list  of  sixty-two  printers  of  heretical  books  was  appended. 
At  the  18th  session  of  the  council  of  Trent  (26th  February 
15G2),  in  consideration  of  the  great  increase  in  the  number 
of  suspect  and  pernicious  books,  and  also  of  the  inefficacy 
of  the  many  previous  "  censures "  which  had  proceeded 
from  the  provinces  and  from  Rome  itself,  certain  fathers 
were  appointed  to.  enquire  into  these  "censures,"  and  to 
consider  what  ought  to  be  done  in  the  circumstances.  At 
the  25th  session  (4th  December  1563)  this  committee  of 
the  council  was  reported  to  have  completed  its  work,  but 
as  the  subject  did  not  seem  (on  account  of  the  great 
number  and  variety  of  the  books)  to  admit  of  being 
properly  discussed  by  the  council,  the  result  of  its  labours 
was  handed  over  to  the  pope  (Pius  IV.)  to  deal  with  as  he 
should  think  proper.  In  the  following  March  accordingly 
were  published,  with  papal  approval,  the  Index  iibrorum 
prohibitorum,  which  continues  to  be  reprinted  and  brought 
down  tadate,  and  the  "Ten  Rules"  which,  supplemented 
and  explained  by  Clement  VIII.,  Sixtus  V.,  Alexander 
VII.,  and  finaUy  by  Benedict  XIV.  (10th  July  1753),  still 
regulate  the  preparation  of  that  catalogue.  By  the  first  of 
these  rules  the  condemnation  of  all  books  already  con- 
demned by  pope  or  council  prior  to  1515  is  renewed;  by 
the  second  the  works  of  "  heresiarchs "  (Luther,  ZwingU, 
Calvin,  Schwenkfeld,  Hiibmaier)  are  condemned  whatever 
be  their  subject,  but  it  is  provided  that  the  non-religious 
works  of  those  who  are  heretics  merely  may  on  examina- 
tion and  approval  be  permitted ;  the  third  and  fourth 
relate  to  translations  of  the  Bible ;  the  fifth  orders  the 
expurgation  of  lexicons,  concordances,  and  similar  com- 
pilations by  heretics  ;  the  sixth  discourages  the  circulation 
of  books  in  the  vulgar  tongue  about  controversies  between 
Catholics  and  heretics;  the  seventh,  eighth,  and  ninth  relate 
to  obscene  or  grossly  superstitious  publications  ;  the  tenth 
contains  various  details  of  procedure  about  the  licensing  of 
books,  and  concludes  with  the  declaration  that  the  possessor 
or  reader  of  heretical  books  is  forthwith  to  be  excommuni- 
cated, while  the  possessor  or  reader  of  books  prohibited 
on  other  grounds  falls  into  mortal  sin,  and  is  to  be  dealt 
with  severely  at  the  discretion  of  the  bishop.  The  business 
of  correcting  the  Index  to  date  is  now  in  the  hands  of  an 
ecclesiastical  board  known  as  the  "  Congregation  of  the 
Index,"  which  consists  of  a  prefect  (who  is  always  a 
cardinal)  and  other  cardinals,  with  whom  are  associated 
the  "  consulters  "  and  "  examiners  of  books  "  (qualificatores). 
The  Index  Librorum  Expurgandorum  or  Expurgatorius 
catalogues  the  works  which  may  be  read  after  the  deletion 
of  specified  passages.  Bishops  have  the  power  of  granting 
at  their  discretion  the  right  to  read  forbidden  books,  except 
in  some  reserved  cases,  where  the  papal  dispensation  is 
required.  The  Roman  Index  is  unfortunately  very  far  from 
being  an  exhaustive  catalogue  of  works  inconsistent  with 
Catholic  orthodoxy,  and  thus  lacks  the  interest  and  vast 
importance  it  would  otherwise  have  had  for  the  biblio- 
grapher. 

The  early  Reformers,  by  their  attitude  towards  writings 
which  from  their  point  of  view  seemed  objectionable,  fur- 
nished many  an  argumenium  ad  hominem  to  the  Catholics 
(see  Gretser's  learned  work,  De  Jure  et  More  prokibendi, 
expurgandi,  et  abolendi  libros  hcereticos  et  noxios,  1603); 
thus  we  find  Calvin  writing  to  the  ministers  at  Frankfort 
about  one  of  the  books  of  Sorvetus,  with  a  view  to  its  being 
burnt  (Ep.  153).  Gradually,  however,  all  the  Protestant 
churches  have  recognized  the  expediency  of  leaving  indi 
viduals  and  communities  practically  free  to  select  for  their 
instruction  and  amusement  the  works  which  in  the  consrri- 
eniious  exercise  o:  tneir  own  responsible  judgment  they 
nir.y  tind  best  adapted  to  their  svaut.s. 
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INDIA  ia  u  great  empire  ot  Asia,  composed  of  twelve 
provlncea  under  direct  British  bdmiQistration,  and 
about  one  hundred  and  fifty  feudatory  states  and  princi- 
palities, which  equally  with  tho  British  provinces  acknow- 
ledge the  paramount  sovereignty  of  the  British  crown. 
The  whole  empire  contains  close  on  1^  million  square 
miles,  and  240  milliona  of  inhabitants.  The  area,  there- 
fore, is  almost  equal  to,  and  the  population  is  just  equal 
to,  the  area  and  population  of  all  Europe,  leas  Ilussia.  The 
people  exactly  double  Gibbon's  estimate  of  120  milliona  for 
all  the  races  and  nations  which  obeyed  Imperial  Rome. 

The  Kanie. — The  natives  of  India  can  scarcely  be  said 
to  have  a  word  of  their  own  by  which  to  express  their 
common  country.  In  Sanskrit,  it  would  be  called 
"  Bhirata-varsha,"  from  Bharata,  a  legendary  monarch  of 
the  Lunar  line ;  but  Sanskrit  is  no  more  the  vernacular  of 
India  than  Latin  is  of  Europe.  The  name  "  Ilindustin," 
which  was  at  one  time  adopted  by  European  geographers, 
is  of  Persian  origin,  meaning  "  the  land  of  the  Ilindus,"  as 
Afghinistin  means  "  the  laud  of  the  Afghdns."  According 
to  native  usage,  however,  "  HindustAn  "  is  limited  either 
to  that  portion  of  the  peninsula  lying  north  of  the  Viudhytl 
mountains,  or  yet  more  strictly  to  the  upper  basin  of  the 
Ganges  where  Hindi  is  tho  epoken  language.  The  "  East 
Indies,"  as  opposed  to  tho  "  West  Indies,"  is  an  old- 
fashioued  and  inaccurate  phrase,  dating  from  tho  dawn  of 
maritime  discovery,  and  still  lingering  in  certain  parlia- 
mentary papers.  "  India,"  the  abstract  form  of  a  word 
derived  through  the  Greeks  from  tho  Persicized  form  of 
the  Sanskrit  sindim,  a  "river,"  pre-eminently  the  Indus, 
has  become  familiar  since  tho  British  acquired  the  country, 
and  is  now  ofBcially  recognized  in  the  imperial  title  of  the 
Bovereign. 

The  Countey. 

General  Outline. — India,  as  thus  defined,  is  tho  middle 
of  the  three  irregularly  shaped  peninsulas  which  jut  out 
fiouthwards  from  the  mainland  of  Asia,  thus  corresponding 
roughly  to  tho  peninsula  of  Italy  in  the  map  of  Europe. 
Position  Its  form  is  that  of  a  great  triangle,  with  its  base  resting 
»od  upon  the  Himalayan  range,  and  its  apex  running  far  into 
•'''I*-  the  ocean.  The  chief  part  of  its  western  side  is  washed 
by  the  Arabian  Sea,  and  the  chief  part  of  its  eastern  sido 
by  the  Bay  of  Bengal.  It  extends  from  tho  8th  to  the  35th 
degree  of  north  latitude,  that  is  to  eay,  from  the  hottest 
regions  of  the  equator  to  far  within  the  temperate  zone. 
The  capital,  Calcutta,  lies  in  88°  E.  long. ;  so  that  when 
the  ean  sets  at  six  o'clock  there,  it  is  just  past  mid-day  iu 
England,  aud  early  morning  in  Now  York.  Tho  length 
of  India  from  north  to  south,  and  its  greatest  breadth  from 
east  to  west,  are  both  about  1900  mUes  ;  but  the  triangle 
tapers  with  a  pear-shaped  curve  to  a  point  at  Cape  Cumorio, 
its  southern  extremity.  To  this  compact  dominion  the 
English  have  added,  under  the  name  of  British  Burmah, 
the  strip  of  country  on  the  eastern  shores  of  the  Bay  of 
Geugal  But  on  the  other  hand,  the  adjacent  island  of 
Ccjlon  baa  been  artificially  severed,  and  placed  under  the 
colonial  office.  Two  groups  of  islands  in  the  Bay  of  Bengal, 
the  Andamans  and  the  Nicobars ;  one  group  in  the  Arabian 
aea,  tho  Laccadives ;  and  the  outlying  station  of  Aden  at 
the  mouth  of  the  Red  Sea,  are  all  politically  included 
within  the  Indian  empire ;  while  dots  on  the  shore  of  the 
peninsula  itself,  representing  Portuguese  and  French  settle- 
ments, break  at  intervals  the  continuous  line  of  British 
territory. 

India  is  shut  off  from  tho  rest  of  Asia  on  tho  north  b> 


a  vast  mountainous  region,  known  in  the  aggregate  u  the 
llimdlayas,  amid  which  lie  the  independent  states  of  BhnUn 
and  Nep41,  with  tho  great  tablo-knd  of  Tibet  behind.  The 
native  principality  of  Kashmir  occupies  the  iiorth-we»teru 
angle  of  India,  with  Eastern  Turkestin  stretching  to  tbe 
north  beyond  it.  At  this  north-western  angle  (in  35'  N. 
lat.,  74°  E.  long.)  the  mountains  curve  southwards,  and 
India  is  separated  by  tho  well-marked  ranges  of  the  Sufed 
Koh  and  Suliimdn  from  AfghdnistAn  ;  and  by  a  Bouthern 
continuation  of  lower  hills  (the  Hilas,  <tc)  from  BalnchistJin. 
The  last  part  of  the  western  land  frontier  of  India  is  formed 
by  the  river  Ilab,  and  tho  boundary  ends  at  Capo  Monze, 
at  tho  mouth  of  its  estuary,  in  21='  50'  N.  lat.,  C6°  .1ft'  E. 
long.*"  Still  farther  southwards,  India  is  bounded  along 
the  W.  and  S.W.  by  the  Arabian  Sea  and  Indian  Ocean. 
Turning  northwards  from  tho  southern  extremity  at  Cape 
Comorin  (8°  4'  20"  N.  lat.,  77°  35'  35"  E.  long.),  tho  long 
sea-lino  of  tho  Bay  of  Bengal  forms  tho  main  part  of  it* 
eastern  boundary.  But  on  the  north-east,  as  on  the  north 
west,  India  has  again  a  land  frontier.  Tho  HimdbiyaD 
ranges  at  the  north-eastern  angle  (in  about  28°  N.  lat.,  97° 
E.  long.)  throw  off  spurs  and  chains  to  tho  south-east 
These  spurs,  which  have  been  but  imperfectly  explored, 
and  may  possibly  constitute  an  independent  mountain 
system,  separate  the  British  provinces  of  Assam  and 
Eastern  Bengal  from  Independent  Burmah.  They  arc 
known  successively  as  tho  Abar,  NAg4,  Patkoi,  and  Bare! 
ranges.  Turning  almost  due  south  in  25°  lat,  they  cclr.l 
nato  in  the  Blue  Mountain  (7100  feet),  in  22°  37'  N.  lat. 
93°  10'  E.  long.,  and  then  stretch  southwards  under  the 
name  of  the  Arakan  Yomas,  separating  British  Burmah  from 
Independent  Burmah,  until  they  again  rise  into  the  mountain 
of  Myeng-mateng  (4700  feet),  in  19|l°  of  N.  lat.  Up  to  thic 
point,  the  eakern  frontier  follows,  generally  spealung,  the 
watershed  whl^h  divides  the  river  systems  of  the  Br^ma- 
putra,  Meghna^  Kuladan  (Koladyne),  kc,  in  Bengal  and 
British  Burmah,  from  the  Irawadi  basin  in  Independent 
Burmah.  But  from  near  the  base  of  tho  Myeng-mateng 
Mountain,  in  about  19J°  lat.,  the  British  frontier  stretches 
almost  due  oast,  in  an  artificial  lino  which  divides  the  lower 
districts  and  delta  of  the  Irawadi  in  British  Burmah  from 
the  middle  and  upper  districts  of  that  river  in  Independent 
Burmah.  Stretching  south-eastwards  from  the  delta  of  the 
Irawadi,  a  confused  succession  of  little  explored  ranges 
separates  the  British  province  of  Tenasscrim  from  the  nativo 
kingdom  of  Siam.  'The  boundary  line  runs  down  to  Point 
Victoria  at  the  extremity  of  Tenasserim  (9°  69'  N.  lat,  98° 
32'  E.  long  ),  following  in  a  somewhat  rough  manner  the 
watershed  between  the  rivers  of  the  British  territory  on 
the  west  and  of  Siam  on  the  east 

Tho  empire  included  within  these  boundaries  is  rich  in 
varieties  of  scenery  and  climate,  from  the  highest  mountains 
in  the  world,'  to  vast  river  deltas  raised  only  a  few  Inches 
above  tho  level  of  tho  sea.  It  forms  a  continent  rather 
than  a  country.  But  if  we  could  look  down  on  the  whole 
from  a  balloon,  wo  should  find  that  India  consists  of  three 
separate  and  well-defined  tracts.  The  first  inchides  the 
lofty  Him.dlaya  mountains,  which  shut  it  ont  from  the  rest 
of  Asia;  and  which,  although  for  tho  most  part  beyond  tht 
British  frontier,  form  an  overruling  factor  iu  the  physical 
geography  of  northern  India  Tho  second  region  stretches 
southwards  from  the  base  of  the  Himdlayos,  and  comprises 
the  plains  of  the  great  rivers  which  issne  frcm  them.  The 
third  region  slopes  upward  again  from  the  edge  of  the  river 
plains,  and  consists  of  a  high  threo-sided  table-land,  sup- 
ported by  the  VindhyA  mountains  on  tho  north,  and  by  the 
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Eastern  and  Western  (ihats,  which  run  down  the  coast  on 
either  side  till  they  meet  at  a  point  near  Cape  Comorin. 
The  interior  tlireesided  table-lami  thiLs  enclosed  is  broken 
by  pealoi  and  ranges,  interspersed  with  broad  expances  of 
level  uplands,  and  covers  the  whole  southern  hall"  of  the 
peninsula.  ■ 

'  The  tirsl  rtf  the  three  regions  is  the  Himalaya  mountains 
and  their  ofishools  to  the  southward.  The  Himalayas — 
literally,  the  "  Dwelling-place  of  Snow,"  from  the  Sanskrit 
hima,  frost  (Latin,  hiems,  winter),  and  dlaya,  a  Louse — 
comprise  a  system  of  stupendous  ranges,  the  loftiest  in  the 
vforld.  They  are  the  Emodus  of  Ptolemy  (among  other 
names),  and  extend  in  the  shape  of  a  scimitar,  with  itii  edge 
facing  southwards,  for  a  distance  of  1500  miles  along  the 
northern  frontier  of  India.  At  the  north-eastern  angle  of 
that  frontier,  the  Dihaiig  river,  the  connecting  link  between 
tlie  Tsan-pu  (Sangpu)  of  Tibet  and  the  Brahmaputra  of 
6^.sam,  bursts  through  the  main  axis  of  the  range.  At  the 
opposite  or  north-western  angle,  the  Indus  in  like  manner 
pierces  the  Him.'ila3'as,  and  turns  southwards  on  its  course 
through  the  Punjab.  The  HimAlayan  region  has  been 
fully  described  in  a  separate  article,  vol.  xi.  p.  821. 

Tliis  wild  region  is  in  many  parts  impenetrable  to  man, 
Bnd  nowhere  yields  a  passage  for  a  modern  army.  It 
ghould  be  mentioned,  however,  that  the  Chinese  outposts 
extend  as  far  as  a  point  only  6000  feet  above  the  Gangctic 
plain,  north  of  Khatmandu.  Indeed,  Chinese  armies  have 
eeriously  threatened  Khatmandu  itself ;  and  Sir  David 
Ochterlony's  advance  from  the  plains  of  Bengal  to  that  city 
in  1816  is  a  matter  of  history.  Ancient  and  well-known 
trade  routes  exist,  by  means  of  which  merchandise  from  the 
Punjab  finds  its  way  over  heights  of  18,000  feet  into 
Eastern  Turkestan  and  Tibet.  The  JIuztagh  (Snowy 
Mountain),  the  Karukoram  (Black  Mountain),  and  the 
Changcheumo  are  the  most  famous  of  these  passes. 

The  HiraAlayas  not  only  form  a  double  wall  along  the 
north  of  India,  but  at  both  their  eastern  and  western 
extremities  send  out  ranges  to  the  south,  which  pro- 
tect its  north-eastern  and  north-western  frontiers.  On  the 
iiorth-east,  those  offshoots,  under  the  name  of  the  Nagi 
and  Patkoi  mountains,  <tc.,  form  a  barrier  between  the 
civilized  British  districts  and  the  wild  tribes  of  Upper 
Burmah.  The  southern  continuations  of  these  ranges, 
known  as  the  Yomas,  separate  British  from  Independent 
Burmah,  and  are  crossed  by  parses,  the  most  historic  of 
which,  the  Aeng  or  Au,  rises  to  4668  (formerly  given  at 
t517)  feet,  with  gradients  of  472  feet  to  the  mile. 

On  the  opposite  or  north-western  frontier  of  India,  the 
mountainous  offshoots  run  down  the  entire  length  of  the 
Br'tish  boundaries  from  the  Himalayas  to  the  sea.  As 
they  proceed  southwards,  their  best  marked  ranges  are  in 
turn  known  as  the  Sufed  Koh,  the  SulAimAn,  and  the  HAla 
mountains.  These  massive  barriers  have  peaks  of  great 
height,  culminating  in  the  Takht-i-SulAimAn  or  Throne  of 
Solomon,  11,317  feet  above  the  level  of  the  sea.  But  the 
mountain  wall  is  pierced  at  the  corner  where  it  strikes 
eouihwards  from  the  HimAlayas  by  an  opening  through 
which  the  KAbul  (Cabul)  river  flows  into  India.  An  ad- 
jacent opening,  the  Khyber  Pass  (rising  to  3373  feet),  the 
Kuram  Pass  to  the  south  of  it,  the  Gwalarl  Pass  near 
Der.-l  IsmAil  KhAu,  the  TAl  Pass  debouching  near  DerA 
Gh.lzl  KhAn,  and  the  famous  BolAn  Pass  (5800  feet  at  top) 
still  fartuer  .south,  furnish  the  gateways  between  India  and 
AfghAni.'t.'in.  The  HAla,  Brahui,  and  Piib  mountains  form 
the  southern  hilly  offshoots  between  India  and  BaliichistAn, 
nnJ  Iiave  a  much  less  elevation. 

The  wide  plains  watered  by  the  IlimAlayan  rivers  form 
llie  second  of  the  three  regions  into  which  we  have  divided 
India.  They  extend  from  the  Bay  of  Bengal  on  the  east 
10  til."  Afchiln  froiitlpr  niul  the  Arabian  Sea  on  the  west, 


and  contain  the  richest  and  most  densely  crowded  provinces 
of  the  empire.  One  set  of  invaders  after  another  has  from 
prehistoric  times  entered  by  the  passes  at  their  eastero 
and  north-western  frontiers.  They  followed  the  courses  of 
the  rivers,  and  pushed  the  earlier  comers  southwards  before 
•  them  towards  the  sea.  About  150  millions  of  people  now 
live  on  and  around  these  river  plains,  in  the  provinces 
known  as  the  lieutenaDt-governorship  of  Bengal,  Assam, 
the  North-Western  Provinces  and  Oudh,  the  Punjab,  Sind, 
EAjputina,  and  other  native  states. 

The  vast  level  tract  which  thus  covers  northern  India  is 
watered'  by  three  distinct  river  systems.  One  of  these 
systems  takes  ita  rise  in  the  hoHow  trough  beyond  the 
Himalayas,  and  issues  through  their  western  ranges  upon 
the  Punjab  as  the  Sutlej  and  Indus.  The  second  of  the 
three  river  systems  also  takes  its  rise  beyond  the  double 
wall  of  the  Himilayas,  not  very  far  from  the  sources  of  the 
Indus  and  the  Sutlej.  It  turns,  however,  almost  due  east 
instead  of  west,  enters  India  at  the  eastern  extremity  of 
the  HimAlayas,  and  becomes  the  Brahmaputra  of  Assam  and 
Eastern  Bengal.  These  rivers  collect  the  drainage  of  the 
northern  slopes  of  the  Himdlayas,  and  convey  it,  by  long 
and  tortuous  although  opposite  routes,  into  India. 
Indeed,  the  special  feature-  of  the  Himdlayas  is  that 
they  send  down  the  rainfall  from  their  northern  as  well  as 
from  their  southern  slopes  to  the  Indian  plains.  Of  the 
three  great  rivers  of  northern  India,  the  two  longest, 
namely  the  Indus  with  its  feeder  the  Sutlej  and  the 
Brahmaputra,  take  their  rise  in  the  trough  on  the  north 
of  the  Himdlayas.  The  third  river  system  of  northern 
India  receives  the  drainage  of  their  southern  slopes,  and 
eventually  unites  into  the  mighty  stream  of  the  Ganges. 
In  this  way  the  rainfall,  alike  from  the  northern  and 
southern  slopes  of  the  Himdlayas,  pours  down  into  the 
river  plains  of  Bengal. 

Throughout  the  river  plains  of  northern  India,  two 
harvests,  and  in  some  provinces  three,  are  reaped  each 
year.  These  crops  are  not  necessarily  taken  from  the  same 
land  ;  but  in  many  districts  the  best  fields  have  to  yield 
two  harvests  within  the  twelve  months.  In  Lower  Bengal, 
pease,  pulses,  oil-seeds,  and  green  crops  of  various  sorts 
are  reaped  in  spring ;  the  early  rice  crops  in  September ; 
the  great  rice  harvest  of  the  year,  and  other  grains,  in 
Novfember  and  December.  Before  these  last  have  been 
gathered  in,  it  is  time  to  prepare  the  ground  for  the  spring 
crops,  and  the  Bengal  husbandman  knows  no  rest  excspt 
during  the  hot  weeks  of  May,  when  he  is  anxiously  waiting 
for  the  rains.  But  it  should  always  be  remembered  that 
rice  is  the  staple  crop  in  only  a  limited  area  of  India,  and 
that  it  forms  the  everyday  food  of  only  a  comparatively 
small  proportion  of  the  population.  It  has  been  estimated 
that,  in  the  absence  of  irrigation,  the  rice  crop  requires  an 
annual  rainfall  of  at  least  36  inches  ;  and  an  Indian  pro- 
vince requires  an  average  fall-  of  not  less  than  50  or  60 
inches  in  order  to  grow  rice  as  its  staple  crop.  A  line' 
might  almost  be  drawn  across  Behar,  to  the  north  of  which 
the  food  of  the  people  ceases  to  be  rice  and  becomes  wheat 
and  millets,  kc.  There  are,  indeed,  great  rice-growing  tracts 
in  irrigated  or  low-lying  districts  of  north-western  India, 
but  their  produce  is  consumed  by  the  richer  classes  or 
exported. 

A  detailed  account  of  the  most  important  products  will  be 
found  under  the  heading  of  "Agriculture,"  farther  on  in  the 
present  article.  They  are  here  alluded  to  only  so  far  as  is 
necessary  to  give  a  general  idea  of  the  scenery  of  the  river 
plains.  In  the  northern  and  drier  regions  along  the  upper 
courses  of  the  rivers,  the  country  rises  gently  from  their 
channels  in  fertile  undulations,  dotted  with  mud  villages 
and  adorned  with  noble  trees.  Mango  groves  scent  the  air 
with  their  blossom  in  spring,  and  yield  their  obundant  fruit 
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iD'summer.  Tho  spreading  baDyan,  with  its  colonnades  of 
hanging  roots  ;  the  stately  pipal,  with  its  green  masses  of 
f  jllage  ;  the  leafless  wild  cotton-tree,  glowing  with  heavy 
crimson  liowers ;  the  tall,  feathery  tamarind,  and  the 
quick-growing  bdbul,  rear  their  heads  above  the  fields.  As 
tho  rivers  approach  the  coast,  tho  palms  begin  to  take 
possession  of  the  scene.  The  ordinary  landscape  in  tho 
delta  is  a  flat  stretch  of  rice-fields,  fringed  round  with 
evergreen  masses  of  bamboos,  cocoa-nuts,  date-trees,  areca, 
and  other  coronetted  palms.  This  densely  peopled  trdct 
seems  at  first  sight  bare  of  villages,  fur  each  hamlet  is 
hidden  away  amid  its  own  grove  of  plantains  and  wealth- 
giving  trees.  The  bamboo  and  cocoa-nut  play  a  conspicuous 
part  in  the  industrial  life  of  tho  people  ;  and  the  number 
of  products  derived  from  them,  ioelu'Jing  rope,  oil,  food, 
and  timber,  has  been  dwelt  on  with  admiration  by  many 
writers. 

The  crop,  also  change  as  wo  .sail  down  tho  rivcr.s.  In 
the  north,  the  principal  grains  are  wheat,  barley,  InJiin 
corn,  and  a  variety  of  millets,  such  as  jodr  {//"Iriis 
Sort/hiim)  and  b({/i<t  (llolcus  spicatiis).  \n  the  delta,  on 
the  other  hand,  rico  is  tho  staple  crop  and  tho  universal 
diet.  In  a  single  district,  Rangpur,  295  separate  kinds  of 
rico  are  known  to  the  peasant,  who  his  learned  to  grow 
his  favourit3  crop  in  every  locality-,  from  tho  solid  field, 
which  yields  the  dmnn  harvest,  to  the  swamps  12  feet  deep, 
i>n  tl>e  surface  of  whose  waters  the  rice  ears  may  be  seen 
struggling  upwards  fur  air.  Sugar-cane,  oilseeds,  flax, 
mustard,  sesamum,  palmachristi,  cotton,  tobacco,  indigo, 
salUower,  turmeric,  ginger,  copandcr,  capsicum,  cummin, 
and  many  precious  spices  and  dyes  are  grown  both  in  tlie 
North  We-itcrn  or  Upper  Provinces,  and  in  tho  moister 
valleys  and  delta  of  Lower  Bengal.  A  whole  pharmacopa-ia 
of  native  medicines,  from  tho  well-known  aloe  and  castor- 
oil  to  obscure  but  valuable  febrifuges,  is  derived  from  shrubs, 
herbs,  and  roots.  Ilcsins,  gums,  varnishes,  scents,  and  a 
hundred  articles  of  commerce  or  luxury  are  collected  in 
tho  fields  Of  forests.  Vegetables  of  many  sorts,  both 
indigenous  an(J  imported  from  Europe,  form  a  largo  part 
of  tho  food  of  the  people.  The  melon  and  huge  yellow 
pumpkin  spread  themselves  over  tho  thatched  roofs  ;  fields 
of  potatoes,  yams,  and  brinjal  are  attached  to  the  home- 
steads The  tea-plant  is  reared  on  the  hilly  ranges  that 
skirt  the  plains  both  in  the  north-west  and  in  Assam;  tho 
opium  poppy  about  half  down  the  Ganges,  around  Benares 
and  Patna  ;  the  silk-worm  mulberry  still  farther  down  in 
Lower  Bengal  ;  while  tho  jute  fibre  is  essentially  a  crop  of 
the  delta,  and  would  exhaust  any  soil  not  fertilized  by 
river  floods.  Even  the  jungles  yield  the  costly  lac  dye  and 
taiar  silk  cocoons.  The  mahu4,  also  a  product  of  tho 
jungle,  produces  the  fleshy  flowers  which  form  a  staple 
article  of  food  among  tho  hill  tribes,  and  when  distilled 
supply  a  cheap  spirit.  Tho  sdi,  susu,  tun,  and  many 
other  indigenous  trees  yield  excellent  timber.  Flowering 
creepers,  of  gigantic  size  and  gorgeous  colours,  festoon  the 
jungle ;  while  each  tank  bears  its  own  beautiful  crop  of  the 
lotus  and  water-lilies.  Nearly  every  vegetable  product 
that  feeds  and  clothes  a  people,  or  enables  it  to  trade 
with  foreign  countries,  abounds. 

We  come  now  to  the  third  division  of  India,  namely  the 
three-sided  tableland  which  covers  the  southern  half  or 
more  strictly  peninsular  portion  of  India.  This  tract, 
known  in  ancient  times  as  the  Deccan  (Dakshio),  literally 
"  the  right  hand  or  south,"  comprises  the  Central  Provinces, 
Berar,  Madras,  Bombay,  Mysore,  and  the  native  territories 
of  the  nizAm,  SIndhia,  Holkar,  and  other  feudatory  states. 
It  had  in  1872  an  aggregate  population  of  over  90  millions. 
For  tho  sake  of  easy  remembrance,  therefore,  we  may  take 
the  inhabitants  of  the  river  plains  in  the  north  to  bo  now 
nearly  150  milUons   and  those  of  the  southern  three-sided 


table-land  at  nearly  100  millions.  The  Deccan,  in  its  local 
acceptation,  is  restricted  to  the  high  tract  between  the 
Narbada  (N'erbudda)  and  the  Khlni  rivers;  but  it  is 
popularly  understood  to  include  the  whole  country  south 
of  the  VindhyAs  as  far  as  Cape  Comorin.  It  slopes  up 
from  the  southern  edge  of  tho  Gangetic  plains.  Three 
ranges  of  hills  support  its  northern,  its  eastern,  and  ils 
western  side  ;  and  the  last  two  meet  at  a  sharp  angle  near 
Capo  Comorin. 

The  northern  side  rests  on  confused  ranges",  running 
with  a  general  direction  of  east  to  west,  an-"  known  in  the 
aggregate  as  the  VindhyA  mountains.  The  VindhyAs, 
however,  ore  made  v\>  of  several  distinct  hill  systems. 
Two  sacred  peaks  guard  the  flanks  in  the  extreme  east 
and  west,  with  a  succession  of  ranges  stretcliing  800  miles 
between.  At  the  western  extremity,  Mount  Abu,  famous 
for  its  exquisite  Jain  temples,  rises,  as  a  solitary  outpost  of 
the  Aravalli  hills,  5G50  feet  above  the  Bijputdna  plain, 
like  an  island  out  of  the  sea.  Beyond  the  southern  limits 
of  that  plain,  the  VindliyA  range  of  modern  geography  runs 
almost  due  cast  from  (iuzerat,  forming  the  northern  wall 
of  tho  XarbadA  valley.  The  SAtpura  mountains  stretch 
also  cast  and  west  to  the  south  of  that  river,  and  form  the 
watershed  between  it  and  the  TApti.  Towards  the  heart 
of  India  the  eastern  extremities  of  these  two  converge  in 
the  highlands  of  the  Central  Provinces  and  their  lofty  level 
plains.  Passing  still  farther  east,  the  hill  system  finds  a 
continuation  in  the  Kaimur  range  and  its  congeners,  which 
eventually  end  in  the  outlying  peaks  and  spurs  that  form 
the  western  boundary  of  Lower  Bengal,  and  abut  on  tho 
old  course  of  the  Ganges  under  the  name  of  the  RAjroabal 
hills.  On  the  extreme  east,  Mount  PArasuAth — like 
Mount  Abu  on  tho  extreme  west,  sacred  to  Jain  rites — 
rises  to  4400  feet  above  tho  level  of  the  Gangetic  plains. 
Tho  various  ranges  of  the  VindhyAs,  from  1500  to  over 
4000  feet  high,  form,  as  it  were,  the  northern  wall  and 
buttresses  which  support  the  central  table  land.  Though 
now  pierced  by  road  and  railway,  they  stood  in  former 
times  as  a  barrier  of  mountain  and  jungle  between  northern 
and  southern  India,  and  formed  one  of  the  main  obstruc- 
tions to  welding  the  whole  into  an  empire.  They  consist 
of  vast  masses  of  forests,  ridges,  and  peaks,  broken  by 
cultivated  valleys  and  broad  high-lying  plains. 

The  other  two  sides  of  the  elevated  southern  triangle  are 
known  as  tho  Eastern  and  Western  GhAts  (Ghauts).  ThesK 
start  southwards  from  the  eastern  and  western  extremities 
of  the  VindhyA  system,  and  run  along  the  eastern  .-.nd 
western  coasts  of  India.  The  Eastern  GhAts  stretch  in  frag- 
mentary spurs  and  ranges  down  the  Madras  Presiden<»y, 
hero  and  there  receding  inland  and  leaving  broad  level 
tracts  between  their  base  and  the  coast.  The  Western  GhAls 
form  the  groat  sea-wall  of  tho  Bombay  Presidency,  with 
only  a  narrow  strip  between  them  and  the  shore.  In  many 
parts  they  rise  in  magnificent  precipices  and  headlands  out 
of  the  ocean,  and  truly  look  like  colossal  "  passes  or  landing- 
stairs"  (ffhdts)  from  tho  sea.  The  Eastern  GhAts  have  ar^ 
average  elevation  of  1500  feet.  The  Western  GhAts  ascend 
more  abruptly  from  the  sea  to  an  average  height  of  about 
3000  feet,  with  peaks  up  to  4700,  along  the  Bombay  coast, 
rising  to  7000  and  even  8760  in  the  upheaved  angle  which 
they  unite  to  form  with  the  Eastern  GhAts,  towards  their 
southern  extremity. 

The  inner  triangular  plateau  thus  enclosed  lies  from 
1000  to  3000  feet  above  tho  level  of  the  sea.  But  it  is 
dotted  with  peaks  and  seamed  vvith  ranges  excreding  4000 
feet  in  height.  Its  best  known  hills  are  the  Nilgiria 
(Neilgherries),  with  tho  summer  capital  of  iladras, 
Utakamand,  7000  feet  above  the  sea.  The  highest  point 
is  Doddbctta  Peak  (8760  feet),  at  the  upheaved  southern 
angle.     The   interior   plateau   is   annroached   bv  sever 
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famous  passes  from  the  level  coast-strip  ou  the  western 
side.  The  Bor-Ghdt,  for  example,  ascends  a  tremendous 
ravine  about  40  miles  south-east  of  Bombay  city,  to  a  height 
of  1798  feet  In  ancient  times  this  pass  was  regarded  aa 
the  key  of  the  Deccan,  and  could  be  held  by  a  Bmall  band 
against  any  army  attempting  to  penetrate  from  the  coast. 
A  celebrated  military  road  was  constructed  by  the  British 
np  the  Bor-Ghdt,  and  practically  gave  the  command  of 
the  interior  to  the  then  rising  port  of  Bombay.  A  railway 
line  has  no.\r  been  carried  up  the  pass,  twisting  round  the 
shoulders  of  mountains,  tunnelling  through  intervening 
crags,  and  clinging  by  a  narrow  ledge  to  the  face  of  the 
precipices.  At  one  point  the  zigzag  is  bo  sharp  as  to  render 
a  circuitous  turn  impossible,  and  the  trains  have  to  stop 
and  reverse  their  direction  on  a  levelled  terrace.  The 
Thall  Gh^t,  to  the  north  of  Bombay,  has  in  like  manner 
been  Bcaled  both  by  road  and  railway.  Another  cele- 
brated pass,  farther  down  the  coast,  connects  the  military 
centre  of  Belg.lnm  with  the  little  port  of  Vingurla.  These 
"  landing-stairs  "  from  the  sea  to  the  interior  present  scenes 
of  rugged  grandeur.  The  trap  rocks  stand  out,  after  ages 
of  denudation,  like  circular  fortresses  flanked  by  round 
towers,  from  the  mass  of  hills  behind, — natural  fastnesses, 
which  in  the  MarhattA  times  were  rendered  impregnable 
to  Oriental  warfare.  To  the  south  of  Bombay,  the  passes 
climb  up  from  the  sea  through  thick  forests,  the  haunt  of 
the  tiger  and  the  stately  bison.  Still  farther  down  the 
coast,  the  western  mountain  wall  dips  down  into  the 
Palghdt  valley,  a  remarkable  gap,  25  miles  broad,  and 
leading  by  an  easy  route,  only  1500  feet  above  the  sea  at 
its  highest  point,  from  the  sea-board  to  the  interior.  A 
railway  now  extends  by  this  passage  from  Beypnr  across 
the  peninsula  to  Madras. 

On  the  eastern  side  of  India,  the  Ghdts  form  a  series  of 
spurs  and  buttresses  for  the  elevated  inner  plateau,  rather 
than  a  continuous  mountain  wall.  They  are  traversed  by 
a  number  of  broad  and  easy  passages  from  the  Madras  coast. 
Through  these  openings  the  rainfall  of  the  southern  half 
of  the  inner  plateau  reaches  the  sea.  The  drainage  from 
the  northern  or  Vindhydn  edge  of  the  three-sided  table-land 
falls  into  the  Ganges.  The  NarbadA  (Nerbudda)  and 
T4pti  carry  the  rainfall  of  the  southern  slopes  of  the 
Vindhyis  and  of  the  SAtpura  hills,  in  almost  parallel  lines, 
into  the  Gulf  of  Cambay.  But  from  Surat,  in  21°  9'  lat., 
to  Cape  Comorin,  in  8°  4'  lat.,  no  large  river  succeeds  in 
reaching  the  western  coast  from  the  interior  table-land. 
The  Western  GhAts  form,  in  fact,  a  lofty  unbroken  barrier 
between  the  waters  of  the  central  plateau  and  the  Indian 
Ocean.  The  drainage  has  therefore  to  make  its  way  across 
India  to  the  eastwards,  now  turning  sharply  round  project- 
ing ranges,  now  tumbling  down  ravines,  or  rushing  along 
the  valleys,  until  the  rain  which  the  Bombay  sea-breeze 
has  dropped  upon  the  Western  GhAts  finally  falls  into  the 
Bay  of  Beugal.  In  this  way  the  three  great  rivers  of  the 
Madras. Presidency,  viz.,  the  God^vari,  the  Krishna,  and 
the  KAveri  (Cauvery),  rise  in  the  mountains  overhanging 
the  western  coast,  and  traverse  the  whole  breadth  of  the 
central  table-land  before  they  reach  the  sea  on  the  eastern 
shores  of  India. 

The  physical  geography  and  the  political  destiny  of  the 
two  sides  of  the  Indian  peninsula  have  been  determined  by 
the  characteristics  of  the  mountain  ranges  on  either  coast. 
On  the  east,  the  country  is  comparatively  open, and  was 
everywhere  accessible  to  the  spread  of  civilization.  On 
the  east,  therefore,  the  ancient  dyuastiej  of  southern  India 
fixed  their  capitals.  Along  the  west,  only  a  narrow  strip 
of  lowland  intervenes  between  the  barrier  range  and  the 
•eaboard.  The  inhabitants  of  those  tracts  remained  apart 
from  the  civilization  of  the  eastern  coast.  To  this  day 
one  of  their  ruling  races,  the  Nairs,  retain  land-tenures  and 


social  customs,  such  as  polyandry,  which  mark  a  much 
ruder  stage  of  human  advancement  than  Hindifism,  and 
in  other  parts  of  India  only  linger  among  isolated  hill 
tribes.  On  the  other  hand,  the  people  of  the  western 
coast  enjuy  a  bountiful  rainfall,  unknown  in  the  inner 
l)lateau  and  the  east  The  mousoon  dashes  its  rain-laden 
clouds  against  the  Western  GhAts,  and  pours  from  250  to 
100  inches, of  rain  upon  their  maritime  slopes  from  KbAu- 
desh  down  to  Malabar.  By  the  time  that  the  monsoon 
has  cropsed  the  Western  GhAts,  it  has  dropped  the  greater 
part  of  its  aqueous  burden,  and  central  districts,  such  aa 
Bangalore,  obtain  only  about  35  inche.-".  The  eastern  coast 
also  receives  a  monsoon  of  its  own  ;  but,  exeaijt  in  the 
neighbourhood  of  the  6ea,  the  rainfall  throughout  the 
Jfadras  presidency  is  scanty,  seldom  exceeding  40  inches 
in  the  year.  The  deltas  of  the  three  great  rivers  along 
the  Madras  coast  form,  of  courbe,  tracts  of  inexhaustible 
fertility ;  and  much  is  done  by  irrigation  on  the  thirsty 
inland  plateau  to  husband  and  utilize  both  the  local 
rainfall  and  (he  accumulated  waters  which  the  rivers  bring 
down. 

In  th»  ^alle3rj,  on  J  uj^on  tliP  tlevated  I>!jin3  of  tlic  central 
plateau,  tillnge  has  driven  back  tli'  jungle  to  the  liilly  recesses, 
and  ficldn  of  rico  and  many  kimla  of  eiualler  grain  or  millets, 
tobacco,  cotton,  sugar-cane,  and  pulses  spread  over  the  ojicn 
country.  The  hlack  soil  of  the  Dtc  'an  is  proverbial  for  its  fer- 
tility; and  the  level  strip  between  the  Western  Ghats  anil  the  sea 
rivals  even  Lower  Bepgal  in  its  fi-uit-l"  aring  palms,  rice  harvests, 
and  rich  succes!':oa  of  crops.  The  deltas  ou  the  eastern  side  have 
from  time  immemorial  beea  celebrated  as  riee-beaiing  tracts. 
The  interior  of  tlie  table-land,  as  may  be  inferred  from  the  scanty 
rainfall,  is  liable  to  drought.  The  iieojilo  contend  against  tlio 
calamities  of  nature  by  varied  systems  of  irrigation, — drawing 
their  water-supply  in  sou.e  districts  from  wells,  in  others  from 
tanks  and  reservoirs,  or  from  lar^e  artificial  lakes  formed  by  dam- 
ming up  the  euds  of  ri\er  valiejs.  They  thiis  store  the  rain 
brought  during  a  few  months  by  the  mousoon,  and  husband  it  for 
use  throughout  the  whole  year.  The  food  of  tho<cointnon  people 
consists  chiefly  of  small  grains,  such  aajodr,  Idjra,  and  rdgl.  The 
great  e-xport  is  cotton,  with  wheat  from  the  northern  districts  of 
Bombay.  The  pepper  trade  ivith  Malabar  dates  far  beyond  the  age 
of  Sindbad  the  Sailor,  and  probably  reaches  back  to  Koman  times. 
Cardamoms,  spices'  of  various  sorts,  dyes,  and  many  medicinal 
drugs  are  also  grown. 

It  is  ou  the  three-sided  table-land,  and  among  the  hilly  spurs 
which  project  from  it,  that  the  mineral  wealth  of  India  lies  liid. 
Coal-mining  now  forms  a  great  industry  on  the  north-eastern  side 
of  the  table-land,  in  Bengal,  and  also  in  the  Central  Provinces. 
The  commercial  aspects  of  this  and  similar  undertakings  will  be 
dealt  with  in  a  later  section  of  the  present  article.  Beds  of  iron- 
ore  and  limestone  have  been  worked  in  several  jilaces,  and  hold  oat 
a  possibility  of  a  new  era  of  enterprise  to  India  in  the  future. 
Many  districts  are  rich  in  building  stone,  marbles  and  the  easily 
worked  laterite.  Copper  and  other  metals  exist  in  small  quantities. 
Cold  dust  has  from  very  ancient  times  been  washed  out  of  the 
river-beds,  and  gold-mining  is  being  attempted  on  scientific  prin- 
ciples in  Madras  and  Mysore. 

Of  the  throe  regions  of  India,  now  briefly  surveyed, 
the  first,  or  the  HimAlayas,  lies  for  the  most  part  beyond 
the  British  frontier,  but  a  knowledge  of  it  supplies  the 
key  to  the  ethnology  and  history  of  India.  The  second 
region,  or  the  great  river  plains  in  the  north,  formed  the 
theatre  of  the  ancient  race-movements  which  shaped  the 
civilization  and  the  political  destinies  of  the  whole  Indian 
peninsula.  The  third  region,  or  the  triangular  table-land 
in  the  south,  has  a  character  quite  distinct  from  either  of 
the  other  two  divisions,  and  a  population  which  is  now 
working  out  a  separate  development  of  its  own.  Broadly 
speaking,  the  HimAlayas  are  peopled  by  Turanian  tribes ; 
the  great  river  plains  of  Hindustan  are  still  the  home  of  the 
Aryan  race ;  the  triangular  table-land  has  formed  an  arena 
for  a  long  struggle  between  that  gifted  race  from  the  north 
and  what  is  known  as  the  Dravidian  stock  in  the  south. 

To  this  vast  empire  the  English  have  added  British 
Burmah,  consisting  of  the  lower  valley  of  the  Irawadi 
(Iirawaddy)  with  its  delta,  and  a  long  flat  strip  stretching 
down  the  eastern  side  of  the  Bay  of  Bengal.     Between  the 
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narrow  maritime  tract  and  the  Irawadi  runs  a  backbone  of 
lofty  ranges.  These  ranges,  known  as  the  Yoma  (Roma) 
mountains,  are  covered  with  dense  forests,  and  both  his- 
torically and  geographically  separate  the  Irawadi  valley 
from  the  strip  of  coast.  The  Yoma  (Roma)  ranges  have 
peaks  exceeding  4000  feet,  and  culminate  in  tlie  Blue 
Mountain  (7100  feet).  They  are  crossed  by  passes,  one  of 
which,  the  An  or  Aeng,  rises  to  46G8  feet  above  the  sea- 
leveL  A  thousand  creeks  indent  the  seaboard ;  and  the 
whole  of  the  level  country,  both  on  the  coast  and  in  the 
Irawadi  valley,  forms  one  vast  rice-field.  The  river  floats 
down  an  abundant  supply  of  teak  and  bamboos  from  the 
north.  Tobacco,  of  an  excellent  quality,  supplies  the  little 
cigars  which  all  Burmese  (men,  women,  and  children) 
smoke.  Arakan  and  Pegu,  or  the  provinces  of  the  coast 
strip  and  the  Irawadi  valley,  contain  mineral  oil-springs. 
Tenasserim  forms  a  long  narrow  maritime  province,  which 
runs  from  the  mouths  of  the  Irawadi  southward  to  Point 
Victoria,  where  the  British  territory  adjoins  Siam.  It  is 
rich  in  tin  mines,  and  contains  iron-ores  equal  to  the  finest 
Swedish,  besides  gold  and  copper  in  smaller  quantities, 
and  a  very  pure  limestone.  Eico  and  timber  form  the 
staple  exports  of  Burmah ;  and  rice  is  also  the  universal 
food  of  the  people.  British  Burmah,  with  Tenasserim,  has 
an  area  of  88,556  square  miles,  and  had  a  population,  in 
187G,  of  just  under  3  millions  of  persons.  • 

Geologv. 

For  geological  purposes  India  may  be  mapped  out  into 
the  three  geographical  divisicins  of  the  Himalayan  region, 
the  Indo-Gangetic  plain,  and  Peninsular  India. 

The  Uimdlctyan  Region. — The  geology  of  this  district  is 
far  more  complex  and  less  fully  known  than  that  of  the 
Peninsular  area.  Until  the  ground  has  been  carefully  gone 
over  by  the  Geological  Survey,  many  points  must  remain 
doubtful;  probably  even  then  the  problems  will  not  be 
fully  solved,  as  largo  areas  of  the  HimAlayas  (Nepal  and 
BhutAn)  are  at  present  inaccessible  to  Europeans.  The 
oldest  rock  of  the  Him.'llayas  is  gneiss,  but  its  age  is  quite 
unknown.  It  generally  ditTers  in  character  from  the  gneiss 
of  the  Peninsula,  and  also  from  that  of  Assam  and  Burmah. 
The  HimAlayan  gneiss  is  usually  white  and  grey,  its 
felspars  being  crthoclase  and  albite ;  it  contains  much 
mica  and  mica  schist,  and  is  generally  much  more  uniform 
in  character  than  the  gneiss  of  the  Peninsula.  The  latter 
is  usually  pink,  its  felspar  being  orthoclase  and  oligoclase  ; 
it  contains  little  mica  schist,  Isut  often  has  quartzite  and 
hornblendic  rock.  Hornblende  occurs  in  the  syenitic 
gneiss  of  the  Northern  HimAlayan  (or  LadAkh)  range.  The 
Central  HimAlayan  region  may  be  roughly  described  as 
consisting  of  two  gneissic  axes,  with  a  trough  or  synclinal 
valley  between  them,  in  which  fos^liferous  beds  have  been 
deposited  and  are  now  preservecl.  The  gneiss  of  the 
southern  or  main  axis  (the  "central  gneiss"  of  Dr 
Stoliczka)  is  the  oldest ;  that  of  the  northern  or  LadAkh 
axis  comes  next  in  age.  The  gneiss  of  the  Lad.Akh  axis  is 
generally  syenitic,  or  is  that  variety  of  the  Himalayan 
gneiss  already  described  as  containing  hornblende.  It  is 
probably  an  extremely  altered  condition  of  ordinary  marine 
sediment.  The  gneiss  of  the  central  axis  is  the  ordinary 
kind  :  it  is  penetrated  by  granite,  which  ranges  along  some 
of  the  highest  peaks.  Between  these  two  gneissic  axes 
occurs  the  basin-shaped  valley,  or  the  Hundes  and  Zanskar 
synclinal.  In  this  valley  fossiliferous  rocks  are  preserved, 
giving  representativag  of  the  Silurian,  Carboniferous,  Trias- 
eic,  Jurassic,  and  Cretaceous  formations.  All  these  seem 
there  to  have  followed  each  other  without  important  breaks 
or  unconformities;  but  after  the  deposition  of  the  Cretaceous 
rocks  of  the  Uimdlayau  region,  there  appear  to  have  been 


important  changes  in  physical  geography.  The  Nummuliti? 
(Eocene)  strata  were  laid  down  on  the  eroded  edges  of 
some  of  the  older  beds,  and  in  a  long  trough  within  the 
Silurian  gneiss  of  the  LadAkh  axis.  On  the  south  of  this 
true  HimAlayan  region  there  is  a  band  of  country  known 
as  the  Lower  Himalaya,  in  which  the  beds  are  often  greatly 
disturbed,  and  even  completely  inverted,  over  great  areas, 
the  old  gneiss  apparently  overlying  the  sedimentary  rocks. 
This  Lower  HimAlayan  region  is  about  60  miles  wide,  and 
consists  of  irregular  ridges,  varying  from  5000  to  8000  feet 
in  height,  and  sometimes  reaching  1 2,000  feet. 

Resting  upon  the  gneiss,  but  often  -through  inversion 
apparently  underlying  it,  in  the  neighbourhood  of  SimlOf 
is  a  series  of  unfossiliferous  beds  (schists,  quartzites,  sand- 
stones, shales,  limestones,  Ac.)  known  in  descending  order 
as  the  Krol,  Infra-KriJl,  Blaini,  and  Infra-Blaini  beds.  In 
the  Kr61  beds  is  a  massive  limestone  (Kr61  limestone) 
probably  representing  the  limestone  of  the  Pir  PanjAl 
range,  which  is  most  likely  of  Carboniferous  age.  The 
Blaini  and  Infra-Blaini  beds  are  probably  Silurian. 
The  Lower  Himdlayan  range  ends  at  the  Sutlej  valley, 
west  of  which  the  continuation  of  the  central  range  is 
followed  immediately  by  the  third  or  Sub-Himdlayan 
range.  This  occurs  almost  always  on  the  south  of  the 
Lower  Himdlayas ;  it  is  composed  of  later  Tertiary 
rocks  (Siwdliks,  &c.),  which  range  parallel  with  the 
main  chain.  Generally  the  Sub-Himdlayas  consist  of 
two  ranges,  separated  by  a  broad  flat  valley  ("  dun "  or 
"  doon  ") ;  the  southern  slope,  overlooking  the  great 
Indo-Gangetic  plain,  is  usually  the  steepest.  Below  Ndini 
T.U  and  D.Arjiling  (Darjeeling),  the  sub-HimAlayan  range 
is  wanting  ;  on  the  Bhutdn  frontier  the  whole  rango 
is  occasionally  absent,  and  then  the  great  plain  slopes, 
up  to  the  base  of  the  Lower  Himdlayan  region.  It  is 
within  the  Sub-Himdlayan  range  that  the  famous  Siwdlik  Siwalifc 
beds  occur,  long  since  known  for  their  vast  stores  of  extinct 
mammalia.  Of  about  the  same  age  ore  the  Manchhar 
beds  of  Sind,  which  also  contain  a  rich  ma;nmalian  fauna. 
The  Lower  JIanchhars  probably  correspond  to  the  Ndhan 
beds,  the  lowest  of  the  Siwdliks ;  they  rest  upon  the  Gaj 
beds,  which  are  probably  Upper  Miocene.  From  this  it 
would  seem  that  the  lowest  Siwdliks  are  not  older  than 
Upper  Miocene.  The  higher  Siwdlik  beds  are  considered 
by  Jlr  W.  T.  Blanford  to  be  Pliocene,  and  to  this  later 
period  he  also  refers  the  mammalian  beds  of  Pikermi  in 
Greece.  These  have  a  large  number  of  fossils  in  common 
with  the  Siwdliks  ;  but  they  contain,  at  their  base,  a  marine 
band  with  Pliocene  shells.  The  Manchhar  and  Siwdlik 
beds  are  chiefly  of  freshwater  origini 

The  Salt  Range  in  the  north-west  of  the  Punjab  has,  in  Salt 
addition  to  its  economic  value,  a  special  geological  im-Rang* 
portance ;  and  from  that  point  of  view  it  is  one  of  the 
most  interesting  districts  in  India.  Representatives  of 
most  of  the  great  European  formations  of  Silurian  and  later 
epochs  are  found  there  ;  and  throughout  all  the  vast  length 
of  time  represented  by  these  formations  there  is  here  no 
direct  evidence  of  any  important  break  in  succession,  or 
unconformity.  The  lowest  beds  (salt  marl,  probably 
Silurian)  and  the  highest  (Siwdliks)  are  found  throughout 
the  range.  But  the  others  cannot  all  bo  traced  con-, 
tinuously  throughout;  some  occur  well  developed  in  on(i 
place,  some  in  another.  A.11  the  principal  fossiliferous  bed." 
of  the  Jurassic,  Triassic,  and  Carboniferous  formations  arc 
con6ned  to  the  western  part  of  the  range. 

IhoJndoGangetic  Plain  co\tm.n  area  of  abont300,000 
square  miles,  and  varies  in  width  from  90  to  nearly  300 
miles.  It  rises  very  gradually  from  the  sea  at  either  end  ; 
the  lowest  point  of  the  watershed  between  the  Punjab  riversi 
and  the  Ganges  is  about  924  feet  above  the  sex  Thisi 
point,  by  a  liuc  measured  down  the  valley,  but.  not  M>' 
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lowing  the  wini/.iig  of  the  river,  is  about  1050  miles  from 
the  mouth  of  the  Ganges  and  850  miles  from  the  mouth  of 
the  Indus,  so  that  the  average  inclination  of  the  plain,  from 
the  central  watershed  to  the  sea,  is  only  about  1  foot  per 
mile.  It  is  less  near  the  sea,  where  for  long  distances 
there  is  no  fall  at  all.  It  is  generally  more  near  the 
watershed ;  but  there  is  here  no  ridge  of  high  ground 
between  the  Indus  and  the  Ganges,  and  a  very  trifling 
change  of  level  would  often  turn  the  upper  waters  of  one 
river  into  the  other.  It  is  not  unlikely  that  such  changes 
have  in  past  time  occurred ;  and  if  so  an  explanation  is 
afforded  of  the  occurrence  of  allied  forms  of  freshwater 
dolphins  {Plaianista)  and  of  many  other  animals  in  the 
two  rivers  and  in  the  Brahmaputra. 

There  is  no  evidence  that  the  Indo-Gangetic  plain  existed 
as  such  in  Pre-Tertiary  times.  It  is  highly  probable  that  the 
Jurassic  and  Cretaceous  coast-lino  ran  across  the  northern 
part  of  the  Bay  of  Bengal,  and  that  most  of  the  area  now 
occupied  by  the  Gangetic  plain  was  then  above  the  sea. 
Probably  the  Jurassic  traps  of  the  EAjmahAl  hills,  west  of" 
the  delta  of  the  Ganges,  were  continuous  with  those  of 
Sylhet,  east  of  the  delta.  Marine  Jurassic  and  Cretaceous 
beds  are  absent  from  the  margins  of  the  true  Gangetic 
plain;  so  too  are  marine  Eocene  beds.  In  Eocene  times 
the  sea  spread  up  the  Punjab  ;  but  that  too  was  land  only 
in  Miocene  times. 

The  alluvial  deposits  of  the  plain,  as  made  known  by 
the  boring  at  Calcutta,  prove  a  gradual  depression  of  the 
area  through  the  later  Tertiary  times.  There  are  peat 
and  forest  beds,  which  must  have  grown  quietly  at  the 
surface,  alternating  with  deposits  of  gravel,  sand,  and 
clay.  The  thickness  of  the  delta  deposit  is  unknown; 
481  feet  was  proved  at  the  bore  hole,  but  probably  this 
represents  only  a  very  small  part  of  the  deposit.  Outside 
the  delta,  in  the  Bay  of  Bengal,  is  a  deep  depression  known 
as  the  "swatch  of  no  ground  "  ;  all  around  it  the  soundings 
are  only  of  5  to  10  fathoms,  but  they  very  rapidly  deepen 
to  over  300  fathoms.  Mr  J.  Ferguson  has  shown  that  the 
sediment  is  carried  away  from  this  area  by  the  set  of  the 
currents  ;  probably  then  it  has  remained  free  from  sediment 
whilst  the  lieighbouring  sea  bottom  has  gradually  been 
filled  up.  If  so,  the  thickness  of  the  alluvium  is  at  least 
1800  feet,  and  may  be  much  more. 

The  Indo-Gangetic  plain  dates  back  to  Eocene  times  ;  the 
origin  of  the  Himilayas  may  be  referred  to  the  same  period. 
Numerous  minor  disturbances  occurred  in  the  area  which 
is  now  northern  India  during  Paleozoic  and  Secondary 
times,  but  the  great  disturbance  which  has  resulted  in  the 
formation  of  the  existing  chain  of  the  HimAlayas  took  place 
after  the  deposition  of  the  Eocene  beds.  Disturbances 
even  greater  in  amount  occurred  after  the  deposition  of  the 
Pliocene  beds.  The  Eocenes  of  the  Sub-Himdlayan  range 
Vera  deposited  upon  uncontorted  Paleozoic  rocks,  but  the 
whole  has  since  been  violently  contorted  and  disturbed. 
There  are  some  indications  that  the  disturbing  forces  were 
more  severe  to  the  eastward  during  middle  Tertiary  times, 
and  that  the  main  action  to  the  westward  was  of  later 
date.  It  seems  highly  probable  that  the  elevation  of  the 
mountain  ranges  and  the  depression  of  the  Indo-Gangetic 
plain  were  closely  related  This  view  gains  some  support 
from  a  glance  at  the  map,  where  v/e  see  that  the  curves  of 
the  great  mountain  chains  are  strictly  followed  by  those  of 
the  great  alluvial  plain.  Probably  both  are  due  to  almost 
contemporary  movements  of  the  earth's  crust ;  these  move- 
ments, though  now  of  vastly  diminished  intensity,  have  not 
wholly  ceased.  The  alluvial  deposits  prove  depression  in 
quite  recent  geological  times ;  and  within  fhe  HimAlayan 
region  earthquakes  are  still  common,  whilst  in  Peninsular 
India  they  are  rare. 

I'eninsular  India. — The  oldest  rocks  of  thw  area  con- 


sist  of -gneiss,  which  occurs  in  three  districts: — a  •'er. 
large  part  of  Bengal  and  Madras,  extending  to  Ceylon  ^ 
the  Aravalli ;  and  Bundelkhand.  Of  these  formations, 
the  gneiss  of  Bundelkhand  is  known  to  bo  the  oldest, 
because  the  oldest  Transition  rocks  rest  upon  it ;  whereas 
the  same  Transition  rocks  are  altered  and  intersected 
by  granitic  dykes  which  proceed  from  the  gneiss  of  the 
other  districts.  The  Transition  rocks  are  of  great  but 
unknown  ag6.  The  Vindliyan  rocks  which  succeed  them 
are  of  very' old  Paleozoic  age,  perhaps  Pre-Silurian.  But 
long  before  the  earliest  Vindhyan  rocks  were  laid  down 
the  Transition  rocks  had  been  altered  and  contorted. 
The  great  movements  of  the  earth's  crust  which  produced 
that  contortion  are  the  latest  which  have  taken  place  to  any 
great  extent  in  the  Indian  Peninsula.  In  more  recent 
times  there  have  been  'ocal  disturbances,  and  large  faulLs 
have  in  places  been  found  ;  but  the  greater  part  of  the 
Peninsula  rooks  are  only  slightly  disturbed,  and  the  most 
recpnt  of  the  great  and  wide  spread  earth  movements  of 
this  region  date  back  to  Pre-Vindhyan  times.  The  Vind- 
hyan series  are  gener.iliy  sharply  marked  off  from  older 
rocks ;  but  in  the  Goddvari  valley  there  is  no  well- 
defined  line  between  these  and  the  Transition  rocks.  The 
Vindhyan  beds  are  divided  into  two  groups.  The  lower, 
with  an  estimated  thickness  of  only  2000  feet,  or  slightly 
more,  cover  a  large  area, — extending,  with  but  little  change 
of  character,  from  the  Son  valley  in  one  direction  to 
Cuddapah,  and  in  a  diverging  line  to  near  Bijdpur — in 
each  case  a  distance  of  over  700  miles.  The  upper  Vind- 
hyans  cover  a  much  smaller  area,  but  attain  a  thickness 
of  about  12,000  feet.  The  Vindhyans  are  well  stratified 
beds  of  sandstone  and  shale,  with  some  limestones.  As 
yet  they  have  yielded  no  trace  of  fossils,  and  their  exact 
age  is  consequently  unknown.  So  far  as  the  evidence 
goes,  it  appears  probable  that  they  are  of  very  ancient 
Pala;ozoic  age,  perhaps  Pre-Silurian.  The  total  absence  of 
foEsih  is  a  remarkable  fact,  and  one  for  which  it  is  difficult 
to  account,  as  the  beds  are  for  the  most  part  quite  unaltered. 
Even  if  they  are  entirely  of  freshwater  origin,  we  should 
expect  that  some  traces  of  life  from  the  waters  or  neigh- 
bouring land  would  be  found. 

The  Gondwdna  series  is  in  many  respects  the  most  God^ 
interesting  and  important  series  of  the  Indian  Peninsula.  w4ni 
The  beds  are  almost  entirely  of  freshwater  origin.  Many  s«"«» 
subdivisions  linve  been  made,  but  here  we  need  only  note  the 
main  division  into  two  great  groups  : — Lower  Gondwdnas, 
13,000  feet  thick  ;  Upper  Gondwdnas,  11,000  feet  thick. 
The  series  is  mainly  confined  to  the  area  of  country  betweea 
tlie  Narbadd  and  the  Son  on  the  north  and  the  Krishna  on 
the  south  ;  but  the  western  part  of  this  region  is  in  great 
part  covered  by  newer  beds.  The  lowest  Gondwdnas  are 
very  constant  in  character,  wherever  they  are  found ;  tho 
upper  numbers  of  the  lower  division  show  more  variation, 
and  this  divergence  of  character  in  different  districts 
becomes  more  marked  in  the  Upper  Gondwdna  series. 
Disturbances  have  occurred  in  the  lower  series  before  the 
formation  of  the  upper. 

The  Gondwdna  beds  contain  fossils  whijh  are  of  very 
great  interest.  In  large  part  these  consist  of  plants 
which  grew  near  the  margins  of  the  old  rivers,  and 
which  were  carried  down  by  floods,  and  deposited  in 
the  alluvial  plains,  deltas,  and  estuarine  areas  of  the 
old  Gondwdna  period.  So  vast  was  the  time  occupied 
by  the  deposition  of  the  Gondwdna  beds  that  great  changes 
in  physical  geography  and  in  the  vegetation  repeatedly 
occurred.  The  plants  of  the  Lower  Gondwdnas  consist 
chiefly  of  acrogens  {Equisdacece  and  ferns)  and  gymnogens 
(cycads  and  conifers),  the  former  being  the  more  abundant 
The  same  classes  of  plants  occur  in  the  Upper  Gondwdnas; 
but  there  the  proportions  are  reversed,  the  conifers,  and  Rtill 
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more  the  cjcads,  being  more  numerous  than  the  ferns,  whilst 
the  Equitetaceae  are  but  sparingly  found.  But  even  within 
the  limits  of  the  Lower  Gondwdna  eories  there  are  great 
diversities  of  vegetation,  three  distinct  floras  occurring  in 
the  three  great  divisions  of  that  formation.  In  many 
respects  the  flora  of  the  highest  of  these  three  divisions 
(the  PAnchet  group)  is  more  nearly  related  to  that  of  the 
Upper  Qondwiuas  than  it  is  to  the  other  Lower  Qondwdna 
floras. 

One  of  the  most  interesting  facts  in  the  history  of  the 
GoadwAua  series  is  the  occurrence  near  the  base  (in  the 
Tdtcher  group)  of  large  striated  boulders  in  a  fine  mud  or 
silt,  the  boulders  in  one  place  resting  upon  rock  (of 
Vindhyan  ago)  which  is  also  striated.  There  seems  good 
reason  for  believing  that  these  beds  are  the  result  of  ice- 
actiou.  They  probably  nearly  coincide  in  age  with  the 
Permian  beds  of  Western  Europe;  in  which  Professor 
Etamsay  long  since  discovered  evidence  of  glaciaticn.  But 
the  remarkable  fact  is  that  this  old  ice-action  occurred 
within  the  tropics,  and  probably  at  no  very  great  height 
above  the  sea. 

The  Ddmodar  series,  the  middle  division  of  the  Lower 
Gondwdnas,  is  the  chief  source  of  coal  in  Peninsular  India, 
yielding  more  of  that  mineral  than  all  other  formations 
taken  together.  The  Karharbdri  group  is  the  only  other 
coal-bearing  formation  of  any  value.  The  D&modars  are 
8100  feet  thick  in  the  lUniganj  coal-field,  and  about  10,000 
feet  thick  in  the  Sdtpura  basin.  They  consist  of  three 
divisions  ;  coal  occurs  in  the  upper  and  lower,  ironstone 
MniKnnj  (without  coal)  in  the  middle  division.  The  Rdniganj  coal- 
•ai- field,  ggjj  jg  jjjQ  most  important  in  India.  So  far  as  is  yet  known, 
it  covers  an  area  of  about  500  square  miles,  extending  about 
18  miles  from  north  to  south  and  about  39  miles  from 
east  to  west ;  but  it  extends  further  to  the  east  under  the 
laterite  and  alluvium.  It  is  traversed  by  the  D&modar 
river,  along  which  run  the  road  from  Calcutta  to  Benares 
and  the  East  Indian  Railway.  From  its  situation  and  im- 
portance this  coal-field  is  better  known  than  any  other  in 
India.  Much  has  been  learnt  concerning  it  since  the  last 
examination  by  the  Geological  Survey,  and  our  remarks  are 
in  great  part  based  on  recent  reports  by  Mr  H.  Bauerman. 
The  npper  or  B&nlganj  series  (stated  by  the  Geological 
Survey  to  be  6000  feet  thick)  contains  eleven  seams,  having 
a  total  thickness  of  ViO  feet,  in  the  eastern  district,  and 
thirteen  seams,  100  feet  thick,  in  the  western  district.  The 
average  thick  ess  of  the  seams  worked  is  from  12  to  18 
feet,  but  occasionally  a  seam  acquires  a  great  thickness — 
20  to  80  feet.  The  lower  cr  Bardkhar  series  (2000  feet 
thick)  contains  four  seams,  of  a  total  thickness  of  69  feet. 
Compared  with  English  coals  those  of  this  coal-field  are  of 
but  poor  quality  ;  they  contain  much  ash,  and  are  generally 
Qon-coking.  The  seams  of  the  lower  series  are  the  best, 
%ud  some  of  these  at  Sdnktoria,  near  the  Bardkhar  river, 
ire  fairly  good  for  coke  and  gas.  The  best  coal  in  India 
is  in  the  small  coal-field  at  KarharbdrL  The  beds  there  are 
lower  in  the  series  than  those  of  the  Ednigaoj  field ;  they 
belong  to  the  upper  part  of  the  Tdlchor  group,  the  lowest 
of  the  Gondw&na  series.  The  coal-bearing  beds  cover  an 
area  ol'  only  aljDiil  11  siiiiare  inilt^;  there  are  tliree  seams, 
varying  from  9  to  33  feet  thick.  The  lowest  seam  is  the 
best,  and  tliis  is  as  good  as  Englisli  steam  coal.  This 
coaltield,  now  largely  worked,  is  the  i>roperty  of  the  Ka^t 
Indian  Railway,  which  is  thus  eupplied  with  fuel  at  a 
cheaper  rate  than  any  other  railway  in  the  world.  Indian 
coal  usually  contains  phosphoric  acid;  which  greatly  lessens 
its  value  for  iron-smelting. 
B4ii.^Br  The  Ddmodar  series,  which,  os  we  have  seen,  is  the  chief 
Iron  source  of  coal  in  India,  is  also  one  of  the  most  important 
"'^*'  sources  of  iroa  Tlie  ore  occurs  in  the  middle  division, 
!oal  in  the  hiirheat  and  lowest.     The  ore  is  oarUv  a  cla' 


ironstone,  L'ke  that  occurring  in  the  Coal-measures  o( 
England,  partly  an  oxide  of  iron  or  hematite.  It  generally 
contains  phosphorus,  which  prevents  its  use  in  the  pre- 
paration of  the  finer  qualities  of  steel  A  similar  difficulty 
attends  the  use  of  thft  Cleveland  ore  of  North  Yorkshire. 
Experiments  have  been  in  progress  for  years  in  search 
of  a  process  which  shall,  in  an  economical  manner,  obtain 
iron  from  Cleveland  ore  free  from  phosphorus,  latterly, 
it  is  hoped,  with  some  success.  If  this  be  so,  India  will 
be  a  great  gainer.  Excellent  iron-ore  occurs  in  the  Meta- 
morphic  rocks  south  of  the  Ddmodar  river.  Latonte  (se« 
below)  is  sometimes  used  as  ore.  It  is  very  earthy  and  ol 
a  low  percentage;  but  it  contains  only  a  comparatively 
email  proportion  of  phosphorus. 

The  want  of  limestone  for  flux,  within  easy  reach,  ia 
generally  a  great  drawback  as  regards  iron-emelling  in 
India.  Kankar  or  ghutin  (concretionary  carbonate  of 
lime)  is  collected  for  th's  purpose  from  the  river  beds  and 
alluvial  deposits.  It  sometimes  contains  as  much  as  70 
per  cent  of  carbonate  of  lime ;  but  generally  the  amount 
ia  much  less  and  the  flnxing  value  proportionally  diminished. 
The  real  difficulty  in  India  is  to  find  the  ore,  the  fuel,  and 
the  flux  in  sufficiently  close  proximity  to  yield  a  profit 

The  enormous  mass  of  basaltic  rock  known  as  the  Deccao 
trap  is  of  great  importance  in  the  geological  structure  of 
the  Indian  Peninsula.  It  now  covers  an  area  of  about 
200,000  square  miles,  and  probably  formerly  extended 
over  a  much  wider  area.  Where  thickest,  the  traps  are  at 
least  6000  feet  thick.  They  form  the  most  striking 
physical  features  of  the  country,  many  of  the  most  promi- 
nent hill  ranges  being  the  denuded  edges  of  the  basaltic 
flows.  The  great  volcanio  outbursts  which  produced  this 
trap  commenced  in  tiie  Cretaceous  period  and  lasted  on 
into  the  Eocene  period. 

Latoritc  is  a  ferruginous  and  argillaceous  rock,  varying  Utiu 
fiom  30  to  200  feet  thick,  which  often  occurs  over  the  trap 
area,  Init  is  also  fotmd  in  other  districts.  As  a  rule  it 
makes  rather  barren  land;  it  is  highly  porous,  and  the  rain 
rapidly  sinks  into  it.  Laterite  may  be  roughly  divided 
into  two  kinds,  high-level  and  low-level  laterites.  The 
former,  which  covers  a  large  area  of  the  high  basaltic 
plains,  is  believed  by  Mr.  K.  B.  Foote  to  be  very  fre- 
quently the  product  of  decomposition  of  tbe  trap,  and  to 
have  been  thus  formed  in  the  place  is  which  it  is  now 
found.  Sometimes  the  high-level  laterite  overlies  gneisb 
or  other  rocks ;  and  in  these  cases  it  has  probably  beea 
transported.  The  low  level  laterite  is  generally  mora 
sandy  in  character,  and  is  often  associated  with  gravels. 
In  most  cases  this  has  clearly  been  carried  down  to  its 
present  position,  probably  largely  by  subaerial  action, 
aided  by  rains  and  streams.  Possibly  in  some  cases  it  has 
been  sprpad  out  along  the  coasts  by  marine  action.  The 
low-level  laterite  fringes  the  coast  of  the  Peninsular  mora 
or  less  from  near  Bombay  on  the  west  and  Orissa  on  ths 
east  to  Cape  Comorin.  It  is  not  continuous  throughoul 
these  districts  ;  and  it  is  of  very  varying  width  and  eleva- 
tion.  The  age  of  the  high-level  laterite  is  nnknown.  Its 
.formation  probably  extended  throughout  a  long  period  of 
time,  much  of  which  must  bo  of  very  ancient  date  ;  foi 
the  laterite,  together  with  the  anderlying  basalt,  has 
suffered  e.ftensive  denudatioa 

The  mercantile  aspects  of  the  coal,  iron,  and  other  mineral 
products  of  India  will  bo  fully  treated  of  under  a  subeo> 
quent  section  (pp.  764-66).  The  geologist  comes  in  this 
matter  to  the  same  conclusion  as  the  economist,  viz.,  that  ths 
mineral  wealth  of  India,  as  represented  by  its  precious  stone^ 
was  the  product  of  forced  labour,  and  that  the  search  for 
them  in  our  days  can  scarcely  repay  the  working  expensee* 
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Meteor-  The  great  peninsula  of  India,  with  its  lofty  mountain 
ology/^'  ranges  behind  and  its  extensive  BeaLoard  exposed  to  the 
first  violence  of  the  winds  of  two  oceans,  forms  an  excep- 
tionally valuable  and  interesting  field  for  the  study  of 
meteorological  phenomena.  But  only  within  the  last  few 
years  have  trustworthy  statistics  been  obtained  for  some 
of  its  most  important  registration  stations. 

M'-teorological  Geof/raphi/. — After  the  general  description 
of  the  country  which  has  been  given  at  the  beginning  of 
this  article,  it  is  only  necessary  hero  to.  sketch  very  briefly 
the  meteorological  geography  of  the  peninsula.  The  follow- 
ing sentences  are  condensed  from  an  interesting  account  in 
the  first  Report  on  (he  Meteorology  of  India  (for  1875),  by 
Mr  H.  F.  Blanford.  From  the  gorge  of  the  Indus  to  that 
of  the  Dihong  (Brahmaputra),  a  distance  of  1400  miles, 
Himi-  the  HimAlayas  form  an  unbroken  watershed,  the  northern 
layas.  flank  of  which  is  drained  by  the  upper  valleys  of  these  two 
rivers;  whOe  the  Sutlej  (Satlaj),  starting fromithe  southern 
foot  of  the  Kailas  Peak,  breaks  through  the  ■s^terehed, 
dividing  it  into  two  very  unequal  portions,  that  to  the 
north-west  being  the  smaller.  The  average  elevation  of 
the  HimAlaya  crest  may  be  taken  at  not  less  than  19,000 
feet,  and  therefore  equal  to  the  height  of  the  lower  half  of 
the  atmosphere  ;  and  indeed  few  of  the  passes  are  under 
16,000  or  17,000  feet.  Across  this  mountain  barrier  there 
appears  to  bo  a  constant  Sow  of  air,  more  active  in  the 
day-time  than  at  night,  northwards  to  the  arid  plateau  of 
Tibet.  There  is  no  reason  to  believe  that  any  transfer  of  air 
takes  place  across  the  HimAlayas 'in  a  southerly  direction, 
unless,  indeed,  in  those  most  elevated  regions  of  the  atmo- 
sphere which  lie  beyond  the  range  of  observation ;  but  a  noc- 
turnal flow  of  cooled  air,  from  the  southern  slopes,  is  felt  as 
a  strong  wind  where  the  rivers  debouch  on  the  plains,  more 
especially  in  the  early  morning  hours ;  and  this  probably 
contributes  in  some  degree  to  lower  the  mean  temperature 
of  that  belt  of  the  plains  which  fringes  the  mountain  zone. 
At  the  foot  of  the  great  mountain  barrier,  and  separating 
it  from  the  more  ancient  land  which  now  forms  the  high- 
lands of  the  peninsula,  a  broad  plain,  for  the  most  part 
alluvial,  stretches  from  sea  to  sea.  On  the  west,  in  the 
dry  region,  this  is  occupied  partly  by  the  alluvial  deposits 
of  the  Indus  and  its  tributaries  and  the  saline  swamps  of 
Kahhch  (Cutch),  partly  by  the  rolling  sands  and  rocky 
surface  of  the  desert  of  Jdisalmfr  and  Bikanir,  and  the 
more  fertile  tracts  to  the  eastward  watered  by  the  LilnaL 
Over  the  greater  part  of  this  region  rain  is  of  rare  occur- 
rence ;  and  not  infrequently  more  than  a  year  passes  with- 
out a  drop  falling  on  the  parched  surface.  On  its  eastern 
margin,  however,  in  the  neighbourhood  of  the  Aravalli 
hills,  and  again  on  the  northern  Punjab,  rain  is  more  fre- 
quent, occurring  both  in  the  south-west  monsoon,  and  also 
at  the  opposite  season  in  the  cold  weather.  As  far  south 
as  Slrsa  and  MiiltAa  (Mooltan),  the  average  rainfall  does 
net  much  exceed  7  inches. 

The  alluvial  plain  of  the  Punjab  passes  into  that  of  the 
Gangetic  valley  without  visible  interruption.  Up  or  down 
this  plain,  at  opposite  seasons,  sweep  the  monsoon  winds, 
in  a  direction  at  right  angles  to  that  of  their  nominal  course  ; 
and  thus  vapour  which  has  been  brought  by  winds  from 
the  Bay  of  Bengal  is  discharged  as  snow  and  rain  on  the 
peaks  and  hillsides  of  the  Western  Himdlayas..  Nearly  the 
whole  surface  is  under  cultivation,  and  it  ranks  among  the 
most  productive  as  well  as  the  most  densely  populated 
i-egions  of  the  world.  The  rainfall  diminishes  from  100 
inches  in  the  south-east  corner  of  the  Gangetic  delta  to  less 
than  30  inches  at  Agra  and  Delhi,  and  there  is  an  average 
diffcrcuce  of  from  15  to  25  inches  between  the  northern 
and  southern  borders  of  the  plain. 


Eastward  from  the  Bengal  delta,  two  alluvial  plains 
stretch  up  between  the  hills  which  connect  the  Uimiilayan 
system  with  that  of  tho  Burmese  peninsula.  The  first, 
or  the  valley  of  Assam  and  the  Brahmaputra,  is  long  and 
narrow,  bordered  on  the  north  by  the  Uim&layas,  on  tho 
south  by  the  lower  plateau  of  the  Gdro,  KhAsl,  and  XAgi 
hills.  TJje  other,  short  and  broad,  and  in  great  part  occn- 
pied  by  swamps  and  jhils,  separates  the  Giro,  Khilsi,  and 
NAgA  hills  from  those  of  Tipperah  and  the  Lushdi  country. 
The  climate  of  these  plains  is  damp  and  equable,  and  the 
rainfall  is  prolonged  and  generally  heavy,  especially  on  the 
southern  slopes  of  the  hills.  A  meteorological  peculiarity 
of-some  interest  has  been  noticed,  more  especially  at  the 
stations  of  Slbsigar  and  Silchdr,  viz.,  the  great  range  of 
the  diurnal  variation  of  barometric  pressure  during  the 
afternoon  hours, — which  is  the  more  striking,  since  at 
Riirki  (Roorkee),  Lahore,  and  other  stations  near  the  foot 
of  the  Weston  HimAlayas,  this  rangfe  is  less  than  in  the 
open  plains. 

The  highlands  of  the  peninsula,  which  are  cut  off  from  Central 
the  encircling  ranges  by  the  broad  Indo-Gangetic  plain,  are  table- 
divided  into  two  unequal  parts,  by  an  almost  continuous  ''""^■ 
chain  of  hills  running  across  the  country  from  west  by 
south  to  east  by  north,  just  south  of  the  Tropic  of  Cancer. 
This  chain  may  be  regarded  as  a  single  geographical  feature, 
forming  one  of  the  principal  watersheds  of  the  peninsula, 
the  waters  to  the  north  draining  chiefly  into  the  Narbadd 
and  the  Ganges,  those  to  the  south  into  the  TApti,  the 
Goddvari,  the  Mahdnadi,  aud  some  smaller  streams.  In  a 
meteorological  point  of  view  it  is  of  considerable  importanca 
Together  with  the  two  parallel  valleys  of  the  Narbadi 
(Nerbudda)  and  Tdpti  (Taptee),  which  drain  the  flanks  of 
its  western  half,  it  gives,  at  opposite  seasons  of  the  year,  a 
decided  easterly  and  westerly  direction  to  the  winds  of  this 
part  of  India,  and  condenses  a  tolerably  copious  rainfall 
during  the  south-west  monsooa 

Separated  from  this  chain  by  the  valley  of  the  Narbadd 
on  the  west,  and  that  of  the  Son  on  the  east,  the  plat«au 
of  MdlwA  and  Baghelkhand  occupies  the  space  intervening 
between  these  valleys  and  the  Gangetic  plain.  On  the 
western  edge  of  the  plateau  are  the  Aravalli  hills,  which 
run  from  near  AhmaddbAd  up  to  the  neighbourhood  of 
Delhi,  and  include  one  hill.  Mount  Abu,  over  5000  feet  in 
height.  This  range  exerts  an  important  influence  on  the 
direction  of  the  wind,  and  also  on  the  rainfall.  A.t  Ajmfr 
(Ajmere),  an  old  meteorological  station  at  the  eastern  foot 
of  the  range,  the  wind  is  predominantly  south-west,  and 
there  and  at  Mount  Abu  the  south-west  monsoon  rains  are 
a  regularly  recurrent  phenomenon, — which  can  hardly  be 
said  of  the  region  of  scanty  and  uncertain  rainfall  that 
extends  from  the  western  foot  of  tho  range  and  merges  in 
the  Bikanir  desert. 

The  peninsula  south  of  tho  SAtpura  range  consists  chiefly  Southern 
of  tho  triangular  plateau  of  the  Deccan,  terminating  plateau. 
abruptly  on  the  west  in  tho  SahyAdri  range  (Western 
GhAts),  and  shelving  to  the  east  (Eastern  GhAts).  This 
plateau  is  swept  by  the  south-west  monsoon,  but  not  untQ 
it  has  surmounted  the  western  barrier  of  the  GhAts;  and 
hence  the  rainfall  is,  as  a  rule,  light  at  Poena  and  places 
similarly  situated  under  the  lee  of  the  range,  and  but 
moderate  over  the  more  easterly  parts  of  the  plateau.  The 
rains,  however,  are  prolonged  some  three  or  four  weeks 
later  than  in  tracts  to  the  north  of  the  SAtpuras,  since  they 
are  also  b»ought  by  the  easterly  winds  which  blow  from  the 
Bay  of  Bengal  in  October  and  the  early  part  of  November, 
when  the  recurved  southerly  wrnd  ceases  to  blow  up  the 
Gangetic  vaDey,  and  sets  towards  the  south-east  coast. 
This  was  formerly  thought  to  be  a  north-east  monsoon, 
and  is  still  so  spoken  of  by  certain  writers  ;  but  the  rainy 
wind  is  really  a  diversion  of  the  south-west  moofioon. 
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At  the  junction  of  the  Ea.3tera  and  Western  Ghits  rises 
the  bold  triangular  plateau  of  the  Nllgiris,  and  to  the  south 
of  them  come  the  Anamalais,  the  Palois  (Pulneys),  and  the 
hills  of  Travancore.  These  ranges  are  separated  from  the 
Nllgiris  by  a  broad  depression  or  pass  known  as  the 
PiighAt  Gap,  some  25  miles  wide,  the  highest  point  of 
which  is  only  1 500  feet  above  the  sea.  This  gap  affords  a 
passage  to  the  winds  which  elsewhere  are  barred  by  the 
hills  of  the  Ghdt  chain.  The  country  to  the  east  of  the 
gap  receives  the  rainfall  of  the  south-west  monsoon ;  and 
daring  the  north-cast  monsoon  ships  passing  Beypur  meet 
with  a  stronger  wind  from  the  land  than  is  felt  elsewhere 
on  the  Malabar  coast.  According  to  Captain  Newbold, 
this  gap  "  affords  an  outlet  to  those  furious  storms  from 
the  eastward  which  sweep  the  Bay  of  Bengal,  and,  after 
Ircvcrsing  the  peninsula,  burst  forth  through  it  to  the 
neighbouring  sea." 

In  the  strip  of  low  country  that  fringes  the  peninsula 
below  the  Gh.^ts,  the  rainfall  is  heavy  and  the  climate  warm 
and  damp,  the  vegetation  being  dense  and  characteristically 
tropical,  and  the  steep  slopes  of  the  Ghits,  where  they  have 
not  been  artificially  cleared,  thickly  clothed  with  forest 

In  Burmah,  the  country  around  Ava,  as  well  as  the  hill 
country  to  the  north,  has  suffered  from  severe  earthquakes, 
one  of  which  destroyed  Ava  in  1839.  The  general  meri- 
dianal  direction  of  the  ranges  and  valleys  determines  the 
direction  of  the  prevailing  surface  winds,  this  being,  how- 
ever, subject  to  many  local  modifications.  But  it  would 
appear,  from  Dr  Anderson's  observations  of  the  movement 
of  the  upper  clouds,  *>hat  throughout  the  year  there  is, 
with  but  slight  interruption,  a  steady  upper  current  from 
the  south-west,  such  as  has  been  already  noticed  over  the 
Himilayas.  The  rainfall  in  the  lower  part  of  the  Irawadi 
valley,  viz.,  the  delta  and  the  neighbouring  part  of  the 
province  of  Pegu,  is  very  heavy ;  and  the  climate  is  very 
mild  and  equable  at  all  seasons.  But  higher  up  the  valley, 
and  especially  north  of  the  Pegu  frontier,  the  country  is 
drier,  and  is  characterized  by  a  less  luxuriant  vegetation, 
and  a  retarded  and  more  scanty  rainfall. 

Of>s«rvatoriet. — Meteorological  observatories  have  been 
established  at  one  hundred  and  three  stations  in  India 
(including  British  Burmah  and  the  Andamans).  These 
observatories  are  situated  at  ail  elevations,  from  the  highest, 
Leh  (11,538  feet  above  mean  sea-level)  and  Cbakrdta  (7051 
feet),  to  Negapatam  (15  feet)  and  Sigar  Island,  the  lowest, 
which  is  only  6  feet  above  mean  sea-level. 

Temperature  of  tht  Air. — From  tho  average  annusl  mean  tempera- 
tures of  83  stations  (derived  from  the  means  of  three  or  more  years) 
tlie  following  figures  are  taken.  In  the  foUowing  four  stations  in  I 
this  list,  the  average  mean  yearly  temperature  was  over  82°  F.  : 
— Trichinopoli,  82-V;  Vizagapatam,  82-7°;  Madras,  82-4°;  and 
Madura,  82"2.°  All  of  these  stations  are  in  the  Madras  Presidency. 
The  next  highest  means  arc  returned  by  Negapatam  (also  in 
Madras),  81  9' ;  Cuttack  and  Port  Blair,  each  80D  ;  False  Point, 
80-20°;  Goa,  79-9°;  Cochin,  79-8°;  Sigar  Island,  79'6°;  Decsa, 
li'i° ;  and  Calcutta,  79'2°.  Tho  mean  annual  temperature  of 
Bombay  is  78°8°,  so  that  it  la  the  coolest  of  tho  three  presidency 
towns.  The  lowest  means  are  obtained  at  tho  hill  stations  of 
Dirjiling,  53-9°;  Simla,  54-4°;  Murreo,_  65  8° ;  and  Chakrits, 
66'1°.  Between  these  and  the  next  coolest  stations  is  a  great  pap, 
Binfkhet  following  with  604°,  Pachmarhi  with  68'i°,  and  Riwal 
Pindi  with  a  yearly  mean  of  69 '4°.  The  highest  mean  monthly 
temperatures  given  are  : — 95°  at  Multin,  in  June  ;  94  3°  at  Delhi, 
in  Juno;  94'1°  at  Jhansrt,  in  May;  93-6°  at  Lucknow,  in  June. 
The  lowest  monthly  means  are  returned  by  the  four  coldest  hill 
etations  mentioned  above,  the  figures  being  r — Murree — Jannary 
37-7°,  February  39«4°;  Simla— January  39-6°,  February  411°; 
Chakrila — January  40'8°,  February  42'9°;.  Diriiling—January 
40  7°,  February  43  2°.  The  mean  temperature  at  Leh  in  January 
is  17  6°,  and  in  December  24 '4°. 

Atmospheric  Pressure. — The  meteorological  report  for  1877  eon- 
touis  a  table  showing  the  annnal  mean  pressure  at  72  stationa,  cor- 
reeled  (except  in  the  case  of  Madras)  to  tne  Calcutta  standard,  which 
reads  O'OU  inch  higher  than  that  of  Eow.  From  that  table  the 
foUoiring  figures  are  obtained.  The  mean  yearly  pressure  at  the 
bighcet  sutions  is— 23-274at  Chakrata,  23'371at  DirJOiog,  24-063 


at  RAnikhet,  26-418  at  Pachmarhi,  ana  26-932  at  Bangalore 
greatest  annual  mean  pressures  returned  are — 29  -862  at  Neg 
29-856  at  Madras,  29  822  at  Bombay,  and  29-821  at  False  Point 

liainfall. — The  average  annual  rainiaU  at  294  stations  is  recorded  lUlnfilL 
in  the  1877  meteorological  report,  from  which  the  following  figures 
have  been  obtained  : — 

lu  the  Punjab  the  highest  average  fall  (123-21  inches)  Is  at 
Dharmsdlo,  which  ia  situated  on  the  face  of  the  hllla,  and  exposed 
to  the  full  force  of  the  monsoou  ;  the  next  highest  recorded  is  little 
more  than  half  that  amouut,  or  68  ol  inches  at  SiaJa.  The  lowest 
average  falls  in  the  Punjab  arc— 6-16  inches  at  Muzafifargarh,  693 
at  Miiltin,  7-35  at  Derd  Ghizi  Khan,  and  8-23  at  Deri  Ismdil  Khin. 
All  these  stations  are  protected  by  the  Solkimin  range  from  tbf 
monsoon. 

In  Rajputdiia  and  Central  India  the  maximum  average  is  20-27 
at  Jdipur  (Jeypore),  and  the  minimum,  6085  at  Mount  Abu,  the 
highest  point  in  this  part  of  India. 

In  the  North-'Western  Provinces  the  heaviest  average  falls  ere  at 
Ndini  Til  (94-17  inches)  and  Dehra  (7006),  both  of  which  lie  high  ; 
the  minimum  average  fall  is  24  32  at  Aligarb,  tho  next  lowest 
figures  being  26-18  at  Muttra  (JIathura),  26-46  at  Agra,  and  26  74 
at  Etah — all  stations  on  the  plains. 

In  Oudh  the  ma.\imum  rainfall  is  at  SuUinpur,  46*72  inches; 
and  the  minimum  Sf  Rai  Barcli,  39'99  inches. 

The  following  stations  of  Bengal  have  an  average  rainfall  oi  more 
than  100 inches  :-  'alpaiguri,  122-16  ;  Dirjiling,  119-25  ;  and  Ku£h 
Bohdr,  119-05— all  at  the  base  of  the  hilL  ;  Kcikhdli,  107-52,  and 
Chittagong,  105-61,  both  on  the  north.east  coast  of  the  Bav  of 
Bengal  The  lowest  averages  are  returned  by  Chapra,  37  06  IncLes  ; 
Patnd,  38-21 ;  and  Giya,  41-38.  The  average  rainfaU  for  Bengal  is 
67  inches. 

Assam  possesses  in  Chcrra  Poonjee  (Chdri  Pu.iji)  tho  station  with 
the  largest  recorded  rainfall  in  the  world.  The  registered  fall 
dunng  the  three  years  ending  1876  averaged  368-41  inches.  A  total 
Ifall  of  805  inches  was  rcportijd  in  1861,  of  which  366  were  assigned 
to  tho  single  month  of  July.  In  1850  Dr  Hooker  registered  30 
inches  In  twenty-four  hours,  and  returned  the  fall  from  June  to 
November  of  that  year  at  630  inches.  In  the  four  days  9th  to  12th 
September  1877,  66-19  inches  were  registered.  The  following 
etations  in  Assam  have  also  a  very  high  rainfall : — Silchdr,  121-07  ; 
Sylhst,  153-80;  Dibrugarh,  110-43  ;  and Tura,  115-76.  Thclowcst 
recorded  averages  in  Assam  are  at  Samaguting  (52-53  inches)  and 
Gaubati  (69-23  inches),  both  on  the  northern  side  of  the  hills  separ- 
ating Cachsr  from  Assam. 

In  the  Central  Provinces  the  highest  average  falls  are  at  Pach-- 
niarhi  (82-20  inches)  and  BdldghJt  (64-11  inches) ;  lowest  averages, 
Khandwi,  32 -26  inches,  end  Bcdniir,  41-21  inches. 

In  Btfmbiy,  three  stations  on  tho  Ghats  are  recorded  as  having  an 
average  runiall  of  over  250  inches,  vi;:.  : — Matheran,  256-76  inches  ; 
Malcolnwt  (Mahdbleshwar),  25225;  and  Eaura  (Fort),  251-80. 
The  lowest  average  rainfalls  recorded  in  Bombav  are — 1299  inches 
atMandargi;  17  25  at  Dhulia  ;  andl9'93  at  Gokak.  The  average 
rainfall  for  Bombay  is  67  inches. 

In  Sind  the  average  rainfall  is  very  low,  varying  from  16-31 
inches  at  Kagar,  ana  11-78  at  Umarkot,  to  6-09  at  Shikirpur,  and 
4-28»t  Jacobabdd. 

In  Madras  the  highest  averages  recoraed  are — 135-60  inches  st 
Cannanore  ;  131-91  at  Mangalore  ;  125-63  at  Tellichcrri :  113-62at 
Calicut ;  and  112-15  at  Cochin— all  on  the  west  coast.  The  lowest 
falls  recorded  are — at  Bellary,  16  06;  Tuticorin  (sheltered  by  the 
GhStsi),  18-60  ;  Gnti  (Oooty),  2085  ;  and  Coimbatore,  2090.  All 
these  stations  lie  low.  The  average  fall  at  the  stations  on  tho  east 
coast  is  about  41  inches.  The  average  rainfsll  for  Madras  is  44 
inches. 

The  rainfall.along  the  coast  of  British  Burmah  is  heavy,  as  might 
be  expected,  the  following  averages  being  recorded  : — Sandoway, 
218-58 inches;  Tavoy,  195-47;  Maulmain,  191-34  ;  Akyab^l 89 -23  ; 
Khyouk-hpyu,  170  76.  The  smallest  rainfaU  is  at  Thayet-myo 
(51-04)  and  Prome  (69-46),  sheltered  by  the  Yoma  range. 

The  rainfall  at  Port  Blair,  in  the  Andamans,  is  also  caturally 
heavy,  the  average  being  returned  as  11*6-25  inches. 

Sun-spot  Cycles. — The  conclusions  arrivedat  by  thelndian 
meteorological  department  on  tho  subject  of  the  sun-spot 
cycles,  which  have  been  engaging  the  attention  of  scientific 
men,  are  thus  summed  up  in  the  1877  report : — "In  con- 
closion,  the  following  are  the  more  important  inferences 
that  the  meteorology  of  India  in  the  years  1877  and  1878 
appear  to  suggest,  if  not  to  establish.  There  is  a  tendency 
at  the  minimum  sun-spot  periods  to  prolonged  excessive 
pressure  over  India,  to  an  uausuai  development  of  the 
winter  rains,  and  to  the  occurrence  of  abnormally  heavy 
snowfall  over  the  Himilayan  region  (to  a  greater  extent 
probably  in  the  western  than  the  eastern  Himalayas). 
This  appears  also  to  be  nsually  accompanied  by  a  weatc 
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south-west  monsoon.  The  ^Jjiracteristics  of  a  weak  mon- 
eoon  are — great  irregularity  in  the  distribution  of  the  rainfall 
over  the  whole  of  India,  and  the  occurrence  of  heavy  local 
rainfalls,  which  tend,  by  a  law  of  rainfall  and  of  air-motion, 
to  recur  over  the  same  limited  areas.  The  irregularity  of 
rainfall  distribution  is  often  shewn  by  the  persistent  and 
prolonged  absence  of  rain  over  considerable  areas.  These 
areas  of  drought  and  famine  are  partly  marked  ofif  by 
nature,  depending  to  a  certain  extent  on  the  geographical 
features  and  position  of  the  district.  Thus  the  rains  are 
more  likely  to  fall  below  the  amount  necessary  for  cultiva- 
tion in  the  dry  region  of  the  Deccan  or  in  Upper  India, 
than  ovor  the  Malabar  coast  area  or  the  province  of 
Beng.il." 

Floe  A 

Unlike  many  other  large  geographical  areas,  India  is 
remarkable  for  having  no  distinctive  botanical  features 
peculiar  to  itself.  It  differs  conspicuously  in  this  respect 
from  such  countries  as  Australia  or  South  ASrlcs..  Its 
vegetation  is  in  point  of  fact  of  a  composite  character,  and 
is  constituted  by  the  meeting  and  more  or  less  blending  of 
adjoining  jloras, — of  those  of  Persia  and  the  south-eastern 
Mediterranean  area  to  the  north-west,  of  Siberia  to  the  north, 
of  China  to  the  east,  and  of  Malaya  to  the  south-east. 

Our  space  does  not  admit  of  any  minute  discussion  of 
the  local  features  peculiar  to  separate  districts,  but  regarded 
^  broadly,  four  tolerably  distinct  types  present  themselves. 

Hima  Himdlayan. — The  base  of  the  Himalayas  is  occupied 

layas.  fcy  a  narrow  belt  forming  an  extreme  north-western 
extension  of  the  Malayan  type  described  below.  Above 
that  there  is  a  rich  temperate  flora  which  in  the  eastern 
chain  may  be  regarded  as  forming  an  extension  of  that 
of  northern  China,  gradually  assviming  westwards  more 
and  more  of  a  European  facies.  Magnolia,  Aucuha,  Ahdia, 
and  Skimmia  may  be  mentioned  as  examples  of  Chinese 
genera  found  in  the  eastern  Himalayas,  and  the  tea-tree 
grows  wUd  in  Assam.  The  same  coniferous  trees  are 
common  to  both  parts  of  the  range.  Pinus  longifolia 
extends  to  the  Hindu-Kush  ;  P.  exceha  is  found  universally 
except  in  Sikkim,  and  has  its  European  analogue  in  P. 
Pence,  found  in  the  mountains  of  Greece.  Abies  smithiana 
exteuds  into  Afghinistdn ;  Abies  wehbiana  forms  dense 
forests  at  altitudes  of  8000  to  12,000  feet,  and  ranges  from 
Bhut4n  to  Kashmir;  several  junipers  and  the  common  yew 
(Taxus  baccata)  also  occur.  The  deodar  {Cedrus  Deod<tra), 
which  is  indigenous  to  the  mountains  of  Afghdnist4n  and 
the  north-west  Himilaya,  is  nearly  allied  to  the  Atlantic 
cedar  and  to  the  cedar  of  Lebanon,  a  form  of  which  has 
recently  been  found  in  Cyprus.  A  notable  further  in- 
stance of  the  connexion  of  the  western  Himdlayan  flora 
with  that  of  Europe  is  the  holm  oak  (Quercus  Ilex),  wjiich 
is  characteristic  of  the  Mediterranean  region. 

The  upper  levels  of  the  Himdlayas  slope  northwards 
gradually  to  the  Tibetan  uplands,  over  which  the  Siberian 
temperate  vegetation  ranges.  This  is  part  of  the  great 
temperate  Dora  which,  with  locally  individualized  species, 
but  often  with  identical  genera,  ranges  over  the  whole  of 
the  temperate  zone  of  the  nirthern  hemisphere.  In  the 
western  HimAlayas  this  upland  flora  is  marked  by  a  strong 
admixture  of  European  species,  such  as  the  columbine 
lAquilegia)  and  hawthorn  (Cratcegus  Oxj/acantha).  These 
disappear  rapidly  eastward,  and  are  scarcely  found  beyond 
Kumdun. 

North-Western. — This  is  best  marked  in  Sind  and  the 
Punjab,  where  the  climate  is  very  dry  (the  rainfall  averag- 
ing less  than  15  inches),  and  where  the  soil,  though  fertile, 
is  wholly  dependent  on  irrigation  for  its  cultivation.  The 
flora  is  a  poor  one  in  number  of  species,'  and  is  essentially 
identical  with  that  of  Persia,  southern  Arabia,  and  Egypt. 


The  low  scattered  jungle  contains  such  characteristic  species 
as  Capparis  aphylla,  Acacia  arabica  (bab\il),  Populus  «i;.,i- 
ratica  (the  "  willows  "  of  Ps.  cxxxvii.  2),  Salvadora  persica 
(erroneously  identified  by  Royle  with  the  mustard  of  Matt 
xiiL  31),  tamarisk,  Zizijphxis,  Lotus,  4c.  More  than  nine 
tenths  of  the  Sind  vegetation  is  estimated  to  bo  indigenous 
to  Africa.  The  dry  flora  extends  somewhat  in  a  south- 
east direction,  and  then  blends  insensibly  with  that  of  the 
western  peninsula ;  some  specips  representing  it  are  found 
in  the  upper  Gangetic  plain,  and  a  few  are  widely  distri- 
buted in  dry  parts  of  the  country. 

Malayan. — This  Sir  Joseph  Hooker  describes  as  form- 
ing "the  bulk  of  the  flora  of  the  perennially  humid 
regions  of  India,  as  of  the  whole  Malayan  peninsula,  the 
Upper  Assam  valley,  the  Khdsi  mountains,  the  forests  of 
the  base  of  the  Himilaya  from  the  Brahmaputra  to  NepAl, 
of  the  Malabar  coast,  and  of  Ceylon."  It  is  not  of  course 
intended  that  over  this  wide  and  disjointed  area  there  is  an 
actual  identity  of  species  ;  but  the  affinities  and  general 
agreement  of  facies  are  sufiiciently  close  to  leave  no  doubt 
that  they  belong  essentially  to  one  and  the  same  flora,  A 
few  illustrations  must  sufiice  : — pitcher-plants  {Nepenthes), 
so  richly  developed  in  Borneo,  occur  nt  Singapore,  on  the 
Kh.isl  mountains,  and  in  Ceylon,  while  tlicy  are  absent 
from  the  western  peninsula ;  wood-oil  trees  (Dipterocarpece), 
which  abound  in  the  forests  of  the  Malayan  archipelago, 
are  well  represented  by  species  individualized  by  isolation 
in  the  ^Malayan  peninsula,  Ceylon,  and  southern  India  ;  the 
gamboge  of  Singapore  is  scarcely  distinguishable  botani- 
cally  from  the  Ceylon  species;  rubber-yielding  trees  are 
characteristic,  such  are  the  climlsing  Apocynacece  found  in 
the  Malayan  peninsula  and  Borneo,  and  the  well-known 
Ficus  elaslica,  indigenous  to  Assam  and  Java  ;  numerous 
palms  and  several  species  of  Cycas  also  distinguish  this 
flora  from  that  of  the  western  peninsula.  Teak  (Tectona 
grandis),  which  is  indigenoas  to  the  Slalayan  archipelago, 
is  native  to  both  peninsulas  as  far  as  25°  N.  lat.,  and 
is  more  tolerant  of  a  dry  climate  than  most  of  its 
associates. 

Western  Peninsula. — This  type  is  diflScult  to  characterize, 
and  is  in  many  respects  intermediate  between  the  two  just 
preceding.  It  occupies  a  comparatively  dry  area,  with  a 
rainfall  under  75  inches.  In  respect  to  positive  affinities. 
Sir  Joseph  Hooker  has  pointed  out  some  relations  with 
the  flora  of  tropical  Africa  as  evidenced  by  the  prevalence 
of  such  genera  as  Grewia  and  Impatiens,  and  the  absence^ 
common  to  both  countries,  of  oaks  and  pines  which  abound 
in  the  Malayan  archipelago.  The  annual  vegetation  which 
springs  up  in  the  rainy  season  includes  numerous  genera, 
such  as  Slda  and  Indigofcra,  which  are  largely  represented 
both  in  Africa  and  Hindustdn.  Palms  also  in  both  countries 
are  scanty,  the  most  notable  in  southern  India  being  the 
wild  date  {Pluxnix  sylveslris) ;  Ilorassns  and  the  cocoa- 
nut  are  cultivated.  Tho  forests,  though  occasionally  very 
dense,  as  in  the  western  Ghdts,  are  usually  drier  and  more 
open  than  those  of  the  Malayan  type,  and  are  oftea 
scrubby.  The  most  important  timber  trees  are  the  toon 
(Cedrela  Toona),  sdl  (Shorea  robusta),  the  present  area  of 
which  forms  two  belts  separated  by  the  Gangetic  plain, 
satin  wood  (Chloi-oxylon  Swietenia),  common  in  the  drier 
parts  of  the  peninsula,  sandalwood,  especially  charac- 
teristic of  Mysore,  iron-wood  (Mesua  ferrea),  and  teak, 
which  has  already  been  alluded  tn.^ 

•  For  a  general  sketch  of  the  flora  of  India  recourse  must  etiU  be 
had  to  tho  introductory  essay  to  the  Flora  Itidica,  published  by 
Hooker  and  Thomson  in  1855.  The  Flora  of  British  India,  the 
preparation  of  which  is  (1881)  in  progress  at  Ke-w,  will  comprise 
brief  descriptions  of  all  the  species  known  to  science  up  to  the  date 
of  publication.  But  although  no  complete  analysis  of  the  vegetation 
is  yet  possible,  its  general  features  are  now  tolerably  well  understood. 
[For  Uio  above  eor.Uop  on  the  Flora  wc  are  Indetned  to  Mr  W.  T.  T.  Dyer  of  Eev4 
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Wild  Animam. 

MammaU. — First  among  the  wild  animals  of  India  must 
be  mentioned  the  lion  (Felis  teo),  which  is  known  to  have 
been  not  uncommon  within  historical  times  iu  Hindustan 
Proper  and  the  Punjab.  At  present,  the  lion  is  supposed 
to  be  confined  to  the  sandy  deserts  of  Guzerat.  A  peculiar 
variety  is  there  founds  marked  by  the  absence  of  a  mane  ; 
but  whether  this  variety  deserves  to  be  classed  as  a  dis- 
tinct species  naturalists  are  not  yet  determined.  The 
former  extent  of  the  lion's  range,  or  at  least  the  degree 
to  which  its  presence  impressed  the  imaginatiau,  may  be 
inferred  from  the  common  personal  names,  Sinh  or  Sing, 
Sher,  and  Hyder,  which  all  signify  "lion."  The  charac- 
teristic beast  of  prey  in  India  is  the  tiger  {F.  tiyris),  which 
is  found  in  every  part  of  the  country  from  the'  slopes  of  the 
HiraAlayas  to  the  Sundarbin  swamps.  Sir  Joseph  Fayrer, 
the  highest  living  authority  on  this  subject,  believes  that 
12  feet  is  the  maximum  length  of  the  tiger,  when  measured 
from  nose  to  tip  of  tail  immediately  after  death.  The 
advance  of  cultivation,  even  more  than  the  incessant  attacks 
of  sportsmen,  has  gradually  caused  the  tiger  to  become  a 
rar^e  animal  in  large  tracts  of  country  ;  but  it  is  scarcely 
probable  that  ho  will  ever  be  exterminated  from  India.  The 
malarious  tatdi  fringing  the  Himaliyas,  the  uninhabitable 
swamps  of  the  Gangetic  delta,  and  the  wide  jungles  of  the 
central  plateau,  are  at  present  the  chief  home  of  the  tiger. 
His  favourite  food  appears  to  be  deer,  antelope,  and  wild 
hog.  When  these  abound  he  will  disregard  domestic  cattle. 
Indeed,  the  natives  are  disposed  to  consider  him  as  in  some 
sort  their  protector,  as  ho  saves  their  crops  from  destruction 
by  the  wild  animals  on  which  he  feeds.  But  when  once  ho 
develops  a  taste  for  human  blood,  then  the  slaughter  he 
works  becomes  truly  formidable.  The  confirmed  man-eater, 
which  is  generally  an  old  beast,  disabled  from  overtaking  his 
usual  prey,  seems  to  accumulate  his  tale  of  victims  in  sheer 
cruelty  rather  than  for  food.  A  single  tiger  is  known  to 
have  killed  108  people  in  the  course  of  three  years. 
Another  killed  an  average  of  about  80  persons  per 
annum.  A  third  caused  thirteen  villages  to  bo  aban- 
doned, and  250  square  miles  of  land  to  be  thrown  out 
of  cultivation.  A  fourth,  so  late  as  18C3,  killed  127 
people,  and  stopped  a  public  road  for  many  weeks,  until 
the  opportune  arrival  of  an  English  sportsman,  who  at 
List  killed  him.  Such  cases  are,  of  course,  exceptional, 
and  generally  refer  to  a  period  long  past,  but  they  explain 
and  justify  the  superstitious  awe  with  which  the  tiger  is 
regarded  by  the  natives.  The  favourite  mode  of  shooting 
the  tiger  is  from  the  back  of  elephants,  or  from  elevated 
platforms  (machdns)  of  boughs  in  the  jungle.  In  Central 
India  they  are  shot  on  foot.  In  Assam  they  are  sometimes 
speared  from  boats,  and  in  the  Ilimdlayas  they  are  said  to 
be  ensnared  by  bird-lime.  Rewards  are  given  by  Govern- 
ment to  native  shikaris  for  the  heads  of  tigers,  varying  in 
tinft  and  place  according  to  the  need.  In  1877,  819 
persons  and  1G,137  cattle  were  reported  to  have  been 
killed  by  tigers;  on  the  other  side  of  the  account,  1579 
tigers  were  reported  slain,  andX3777  was  paid  in  rewards. 
The  leopard  or  panther  (F.  pardus)  is  far  more  common 
than  the  tiger  in  all  parts  of  India,  and  at  least  equally 
destructive  to  life  and  property.  The  greatest  length  of 
the  leopard  is  about  7  feet  6  inches.  A  black  variety,  as 
beautiful  as  it  is  rare,  is  sometimes  found  in  the  extreme 
south  of  the  peninsula,  and  also  in  Java.  The  cheetah  or 
hunting  leopard  (Gueparda  jubala)  must  bo  carefully  dis- 
tinguished from  the  leopard  proper.  This  animal  appears 
to  be  a  native  only  of  the  Deccao,  where  it  is  trained  for 
hunting  the  antelope.  In  some  respects  it  approaches  the 
dog  more  nearly  than  the  cat  tribe.  Its  limbs  are  long,  its 
hair  rough,  and  its  claws  blunt  and  only  partially  retractile. 


The  speed  with  whicli  ii  bnunns  upon  its  prey,  wnen  loosed 
from  the  cart,  exceeds  the  swiftness  of  any  other  mammal 
If  it  misses  its  first  attack,  it  scarcely  ever  attempts  to  follow, 
but  returns  to  its  master.  Among  other  species  of  the 
family  Felidce  found  in  India  may  be  mentioned  the  ounce 
or  snow  leopard  {F.  iincia),  the  clouded  tiger  {F.  macroscelis), 
the  marbled  tiger  cat  (/■'.  marmorata),  the  jungle  cat 
(F.  chaus)  and  the  common  viverrine  cat  (F.  viverrina). 

Wolves  {Canis  lupus)  abound  throughout  the  open 
country,  but  are  rare  in  the  wooded  districts.  Their 
favourite  prey  is  sheep,  but  they  are  also  said  to  run  down 
antelopes  and  hares,  or  rather  catch  them  by  lying  in 
ambush.  Instances  of  their  attacking  man  are  not  uncom- 
mon. In  1827  upwards  of  thirty  children  were  carried 
off  by  wolves  iu  a  single  pargand  ;  and  the  story  of 
Romulus  and  Remus  has  had  its  counterpart  in  India 
within  recent  times.  The  Indian  wolf  has  a  dingy  red- 
dish-white fur,  somo  of  the  hairs  being  tipped  with  black. 
By  some  naturalists  it  is  regarded  as  a  distinct  species, 
under  the  name  of  Canis  pallipes.  Three  distinct  varieties, 
the  white,  the  red,  and  the  black  wolf,  are  found  in  the 
Tibetan  HiniAlayas.  The  Indian  to%  (Vulpes  heugaltiisis) 
is  comparatively  rare,  but  the  jackal  (C.  aureus)  abounds 
everywhere,  making  night  hideous  by  its  never-to-be- 
forgntten  yells.  The  jackal,  and  not  the  fox,  is  usually 
the  animal  hunted  by  the  packs  of  hounds  occasionally 
kept  by  Europeans.  The  wild  dog  or  dhole  (C  d/iola)  is  Dog. 
found  in  all  the  wilder  jungles  of  India,  including  A.ssam 
and  British  Burmah.  Its  characteristic  is  that  it  hunts 
in  packs,  sometimes  containing  thirty  dogs,  and  does  not 
give  tongue.  When  once  a  pack  of  wild  dogs  has  put  up 
any  animal,  whether  deer  or  tiger,  that  animal's  doom  is 
sealed.  They  do  not  leave  it  for  days,  and  finally  bring  it  to 
bay,  or  run  it  down  exhausted.  These  wild  dogs  have 
sometimes  been  half  domesticated,  and  trained  to  hunt  for 
tho  use  of  man.  A  peculiar  variety  of  wild  dog  exists  in 
the  Karen  hills  of  Burmah,  thus  described  from  a  specimeu 
in  confinement.  It  was  black  and  white,  as  hairy  as  a  skye- 
torrier,  and  as  largo  as  a  medium-sized  spaniel.  It  had  an 
invariable  habit  of  digging  a  hole  in  the  ground,  into  which 
it  crawled  backwards,  remaining  there  all  day  with  only 
its  nose  and  ferrety  eyes  visible.  Among  other  dogs  of 
India  aro  the  pariah,  which  is  merely  a  mongrel,  run  wild 
and  half  starved  ;  the  poligar  dog,  an  immense  creature 
peculiar  to  the  south;  the  grey-hound,  used  for  coursing; 
and  the  mastiff  of  Tibet  and  Bhutdn.  The  striped  hysena 
(Ili/cena  striata)  is  common,  being  found  wherever  the  wolf 
is  absent.  Like  the  wolf,  it  is  very  destructive  both  to 
the  flocks  and  to  children. 

Of  bears,  the  common  black  or  sloth  bear  (Ursus  labiatus) 
is  common  throughout  India  wherever  rocky  hills  and 
forests  occur.  It  is  distinguished  by  a  white  horse-shoe 
mark  on  its  breast.  Its  food  consists  of  ants,  honey,  and 
fruit.  When  disturbed  it  will  attack  man,  and  it  is  a 
dangerous  antagonist,  for  it  always  strikes  at  the  face. 
The  Himalayan  or  Tibetan  sun  bear  {U.  tibelanus)  is 
found  along  the  north,  from  the  Punjab  to  Assam.  During 
the  summer  it  remains  high  up  in  the  mountains,  near  the 
limit  of  snow,  but  in  tho  winter  it  descends  to  9000  feet 
and  even  lower.  Its  congener,  the  Malayan  sun  bear 
(Ilelarctos  malayanus),  is  found  in  British  Burmah,  where 
also  there  is  a  smaller  species  (//.  euri/spilus),  and  a  very 
largo  animal  reported  to  bo  as  big  as  the  American  grizzly. 

The  elephant  {Elephas  indicus)  is  found  in  many  parts 
of  India,  though  not  in  the  north-west.  Contrary  to  what 
might  bo  anticipated  from  its  size  and  from  the  habits  of 
its  African  cousin,  the  Indian  elephant  is  now,  at  any  rate, 
an  inhabitant,  not  of  the  plains,  but  of  the  hills  ;  and  even 
on  tho  hills  it  is  usually  found  among  the  highorridges  and 
plateaus,  and  not  in  tho  vallevs.     From  the  oenliisula  of 
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India  the  elephant  has  been  gradually  exterminated,  being 
only  found  now  in  the  primaeval  forests  of  Coorg,  Mysore, 
and  Travancore,  and  in  the  tributary  states  of  Orissa.  It 
still  exists  in  considerable  number  along  the  tardi  or  sub- 
montane fringe  of  the  Himilayas.  The  main  source  of 
supply  at  the  present  time  is  the  confused  mass  of  hills 
which  forms  the  north-east  boundary  of  British  India,  from 
Assam  to  Burmah.  Two  varieties  are  there  distinguished, 
the  ffunda  or  tusker,  and  the  malciia  or  hine,  which  has  no 
tusks.  The  reports  of  the  height  of  the  cicpliant,  like  those 
of  its  intelligence,  seem  to  bo  cx")ggcrated.  The  maxi- 
mum is  probably  12  feet.  If  hunted,  the  elephant  must 
be  attacked  on  foot,  and  the  sport  is  therefore  dangerous, 
especially  as  the  animal  has  but  few  parts  vulnerable  to  a 
bullet.  The  regular  mode  of  catching  elephants  is  by 
means  of  a  hheda  or  gigantic  stockade,  into  which  a  wild 
herd  is  driven,  then  starved  into  submission,  and  tamed 
by  animals  already  domesticated.  The  practice  of  captur- 
ing them  in  pitfalls  is  discouraged  as  cruel  and  wasteful. 
Elephants  now  form  a  Government  monopoly  everywhere  in 
India.  The  shooting  of  them  is  prohibited,  except  when 
they  become  dangerous  to  man  or  destructive  to  the  crops  ; 
and  the  right  of  capturing  them  is  only  leased  oat  upon 
conditions.  A  special  law,  under  the  title  of  "  The  Ele- 
phants Preservation  Act"  (No.  VI.  of  1S79),  regulates  this 
licensing  system.  Whoever  kills,  captures,  or  injures  an  ele- 
phant, or  attempts  to  do  so,  without  a  licence,  is  punishable 
by  a  fine  of  500  rupees  for  the  first  offence ;  and  a  similar 
fine,  together  with  six  months'  imprisonment,  for  a  second 
offence.  In  the  year  1877-78  a  total  of  two  hundred 
and  sixty-four  elephants  were  captured  in  the  province  of 
Assam,  yielding  to  Government  a  revenue  of  .£3600.  In 
the  season  of  1873-74  no  less  than  fifty-three  were  captured 
at  one  time  by  Mr  Sanderson,  the  superintendent  of  the 
Kheda  Department  in  Mysore,  who  has  made  a  special 
study  of  the  Indian  elephant,  as  Sir  S.  Baker  has  of  the 
same  animal  in  Ceylon.  Though  the  supply  is  decreas- 
ing, elephants  continue  to  be  in  great  demand.  Their 
chief  use  is  in  the  timber  trade,  and  for  Government  trans- 
port. They  are  also  bought  up  by  native  chiefs  at  high 
prices  for  purposes  of  ostentation.  Of  the  rhinoceros,  four 
distinct  varieties  are  enumerated,  two  with  a  single  and  two 
with  a  double  horn.  The  most  familiar  is  the  Khinoceros 
unicornis,  commonly  found  in  the  Brahmaputra  valley 
and  in  the  Sundarbans.  It  has  but  one  horn,  and  ia 
jovered  with  massive  folds  of  naked  skin.  It  sometimes 
ittains  a  height  of  6  feet ;  its  horn,  which  is  much 
prized  by  the  natives  for  medicinal  purposes,  seldom 
sxceeda  14  inches  in  length.  It  frequents  swampy,  shady 
spots,  and  wallows  in  mud  like  a  pig.  The  inveterate 
antipathy  of  the  rhinoceros  to  the  elephant  seems  to  be 
mythical.  The  Javan  rhinoceros  {R.  sondaicus)  is  found 
in  the  same  localities.  It  also  has  but  one  horn,  and 
mainly  differs  from  the  foregoing  in  being  smaller,  and 
having  less  prominent  "  shields.  "  The  Sumatran  rhino- 
ceros (R.  sumatrensis)  is  found  from  Cliittagong  southwards 
through  Burmah.  It  has  two  horns  and  a  bristly  coat. 
The  hairy-eared  rhinoceros  (iJ.  lasiotis)  is  only  known 
from  a  specimen  captured  at  Chittagong. 

The  wild  hog  (Sus  scrofa,  var.  indica)  is  well  known  as 
affording  the  most  exciting  sport  in  the  world — "  pig- 
sticking." It  frequents  cultivated  situations,  and  is  the 
moat  mischievous  enemy  of  the  villager.  A  rare  animal, 
c.iUed  the  pigmy  hog  (Porculia  salviania),  exists  in  the 
tai-di  of  Nep.'ll  and  Sikkim,  and  has  been  shot  in  Assam.  Its 
height  is  only  1 0  inches,  and  its  weight  does  not  exceed  1 2  ft. 

The  wild  ass  (Asinus  onager)  is  confined  to  the  sandy 
deserts  of  Sind  and  Kachhoh  (Cutch),  where,  from  its  speed 
and  timidity,  it  is  almost  unapproachable. 

Afany  wild  species  of  the  sheep  and  goat  tribe  are  to  be 


found  in  the  HimAlayan  ranges.  The  Ovis  amnion  aod 
0.  poll  are  Tibetan  rather  than  Indian  species.  The  tirial 
and  the  shapu  are  kindred  species  of  wild  sheep,  found 
respectively  in  Laddkh  and  the  Suliimdu  range.  The 
former  comes  down  to  2000  feet  above  the  sea,  the  latter 
is  never  seen  at  altitudes  lower  than  12,000  feet.  The 
harhal,  or  blue  wild  sheep,  and  the  marlhur  and  (ahr  (both 
wild  goats)  also  inhabit  the  Himilayas.  A  variety  of  Ui9 
ibex  is  also  found  there,  as  well  as  iu  the  highest  ranges  of 
southern  India.  The  sarau  {Xemorhcedus  rnlida),  allied 
to  the  chamois,  has  a  wide  range  in  the  mountains  of  the 
north,  from  the  Himilayas  to  Assam  and  Burmah. 

The  antelope  tribe  is  represented  by  comparatively  few 
species,  as  compared  with  the  great  number  peculiar  to 
Africa.  The  antelope  proper  (Aniilope  hczoariica),  tho 
•■•  black  buck  "  of  sportsmen,  is  very  generally  distributed. 
Its  special  habitat  is  salt  plains,  as  on  the  coast-line  of 
Guzerat  and  Orissa,  where  herds  of  fifty  does  may  be  seen, 
accompanied  by  a  single  buck.  The  doe  is  of  a  light  fawn 
colour,  and  has  no  horns.  The  colour  of  the  buck  is  a  deep 
brown-black  above,  sharply  marked  off  from  the  white 
of  the  belly.  His  spiral  horns,  twisted  for  three  or  four 
turns  like  a  corkscrew,  often  reach  the  length  of  30  inches. 
The  flesh  is  dry  and  unsavoury,  but  is  permitted  meat  for 
Hindus,  even  of  the  Brdhman  caste.  The  nilgai  or  blue 
cow  {Poitax  picla)  is  also  widely  distributed,  but  specially' 
abounds  in  Hindustan  Proper  aud  Guzerat.  As  with 
the  antelope,  the  male  alone  has  the  dark  blue  colour.  The 
nilgai  is  held  peculiarly  sacred  by  Hindus,  from  its  fancied 
kinship  to  the  cow,  and  on  this  account  its  destructive 
inroads  upon  the  crops  are  tolerated.  The  four-horned 
antelope  i^Teiraceros  quadricornis)  aud  the  gazelle  {Gazella 
bennetii)  are  also  found  in  India.  Tho  chii-u  {Faniholops 
kodgsonz)  is  confined  to  the  Himdlayan  plateaus. 

The  king  of  the  deer  tribe  is  the  sdmhhar  orgerau  (Jtusa^ 
aristotelis),  erroneously  called  "  elk  "  by  sportsmen.  It  \J 
found  on  the  forest-clad  hills  in  all  parts  of  the  country. 
It  is  of  a  deep-brown  colour,  with  hair  on  its  neck  almost 
like  a  mane;  and  it  stands  nearly  5  feet  high,  with  spread- 
ing antlers  nearly  3  feet  in  length.  Next  in  size  is  tho 
Bwamp  deer  or  hara-singha,  signifying  "  twelve  points" 
(Bixervus  duvancelli),  which  is  common  in  Lower  Bengal 
and  Assam.  The  cJtildl  or  spotted  deer  (Axis  macv.lata) 
is  generally  admitted  to  be  the  most  beautiful  inhabitant  of 
the  Indian  jungles.  Other  species  include  the  hog  deer 
(Ca-vt'.s  porcinus),  the  barking  deer  or  muntjac  (fiervitlut 
vaginalis),  and  the  mouse  deer  {Meminna  indica).  The 
musk  deer  (Jlloschus  moschi/erus)  is  confined  to  Tibet. 

The  OS    tribe  is   represented  in  India  by  some  of   itsl 
noblest  species.     The  ffaur  {Bibos  gaurv.s),  the  "  bison  "  of 
sportsmen,  is  found  in  all  the  hill  jungles  of  the  country,' 
in  the  Western  GhAts,  in  Central  India,  iu  Assam,  and  in' 
British  Burmah.     This  animal  sometimes  attains  the  height 
of  20  hands  (close  on  7  feet),  measuring  from  the  hump 
above  the  shoulder.     Its  short  curved  horns  and  skull  are 
enormously  massive.     Its  colour  is  dark  chestnut,  or  coffee- 
brown.     From  the  diflScult  nature  of  its  habitat,  and  from 
the  ferocity  with  which  it  charges  an  enemy,  the  pursuit 
of  the  bison  is  no  less  dangerous  and  no  less  exciting  than 
that  of  the  tiger  or  the  elephant.     Akin  to  the  gaur,  though 
not  identical,  are  the  gaydl  or  mithan  (B.  frontalis),  con- 
fined to  the  hills  of  the  north-east  frontier,   where  it  ie 
domesticated  for  sacrificral  purposes  by  the  aboriginal  tribes, 
and  the  tsine  or  banting  (B.  sondaicus),  found  in  Burmah, 
The  wild  buffalo  (Bubalus   ami)  differs  from   the.,  tame 
buffalo  only  in  being  larger  and  more  fierce.     The  finest' 
specimens  come  from  Assam  and  Burmah.     The  horns'of 
the  bull  are  thicker  than  those  of  the  cow,  but  the  horns 
of  the  cow  are  larger.     A  head  has  been  known  to  measure 
13  feet  6  inches  in  circumference,  and    6  foet  6   in.'has' 
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betwcoD  the  tips.  The  greatest  height  is  G  feet.  'Tho 
colour  is  a  slaty  black  ;  the  hide  is  immensely  thick, 
with  scanty  hairs.  Alone  perhaps  of  all  wild  animnls  in 
India,  tlio  buffalo  will  charge  unprovoked.  Even  tame 
buffaloes  seem  to  have  an  inveterate  dislike  to  Europeans. 
The  rat  and  mouse  family  is  only  too  numerous.  Con- 
spicuous in  it  is  the  loathsome  bandicoot  (Mm  bandicola), 
which  sometimes  measures  2  feet  in  length,  including  its 
tail,  and  weighs  3  tt).  It  burrows  under  house*,  and  is 
very  destructive  to  plants,  fruit,  and  even  poultry.  More 
interesting  is  the  tree  rat  (3/.  arboreus),  a  native  of 
Bengal,  about  7  inches  loug,  which  makes  its  nest  in 
cocoa-nut  palms  and  bamboos.  The  voles  or  field  mice 
(genus  Ari<i':ola)  occasionally  mflltiply  so  exceedingly  as  to 
diminish  the  out-turn  of  the  local  harvest,  and  to  require 
special  measures  to  be  organized  for  their  suppression. 

Birds. — The  ornithology  of  India,  though  it  is  not  con- 
sidered so  rich  in  specimens  of  gorgeous  and  variegated 
plumage  as  that  of  other  tropical  regions,  contains  many 
splendid  and  curious  varieties.  Some  are  clothed  in 
nature's  gay  attire,  others  distinguished  by  strength,  size, 
and  fierceness.  Tlie  parrot  tribe  is  the  most  remarkable 
for  beauty.  So  various  are  the  species  that  we  cannot 
even  enumerate  them,  and  must  refer  for  details  to  the 
scientific  works  on  the  subject.'  Among  birds  of  prey, 
four  vultures^re  found,  including  the  common  scavengers 
(Gt/ps  indicua  and  G.  htngalensls).  The  eagles  comprise 
many  species,  but  none  to  surpass  the  golden  eagle  of 
Europe.  Of  falcons,  there  are  the  peregrine  {F.  pere- 
grinus),  the  skain  (F.  peregrina(or),  and  the  lagar  {F. 
jugger),  which  are  all  trained  by  the  natives  for  hawking ; 
of  hawks,  the  shikara  {Atlur  badius),  the  sparrow  hawk 
{AccipUer  nisus),  and  the  crested  goshawk  (Asiur  trivir- 
galus).  Kingfishers  of  various  kinds,  and  herons  are 
sought  for  their  plumage.  No  bird  is  more  popular 
with  natives  than  the  maina  (Acridothcres  tristu),  a 
member  of  the  starling  family,  which  lives  contentedly 
in  a  cage,  and  can  be  taught  to  pronounce  the  came  of 
Krishna.  Water-fowl  are  especially  numerous.  Of  game- 
birds,  the  floriken  (^Sijpheotides  awitus)  is  valued  as  much 
for  its  rarity  as  for  the  delicacy  of  its  flesh.  Snipe  {Gal- 
linago  scolopacina)  abound  at  certain  seasons,  in  such 
numbers  that  one  gun  has  been  know^n  to  make  a  bag  of 
eighty  brace  in  a  day.  Pigeons,  partridges,  quail,  plover, 
duck,  teal,  sheldrake,  widgeon — all  of  many  varieties — 
complete  the  list  of  small  game.  The  red  jungle  fowl 
'Galhis  ferraginesis),  supposed  to  bo  the  ancestor  of  our 
own  poultry,  is  not  good  eating ;  and  the  same  may  be 
said  of  the  peacock  {Pano  criilatua),  except  when  young. 
The  phsasant  does  not  occur  in  India  Proper,  thongh  a 
white  variety  is  found  in  Burmah. 
Reptiles.  Reptiles. — The  serpent  tribe  in  India  is  numerous  ;  they 
swarm  in  all  the  gardens,  and  intrude  into  the  dwellings 
of  the  inhabitants,  espeqially  in  the  rainy  season.  Host 
are  comparatively  harmless,  but  tho  bite  of  others  is 
speedily  fatal. ^  Tne  cobra  di  capello  {^aga  Iripudians)  — 
the  name  given  to  it  by  the  Portuguese,  from  the  appear- 
ance of  a  hood  which  it  produces  by  the  expanded  skin 
about  the  neck — is  the  most  dreaded.     Tt  seldom  exceeds 

3  or  4  feet  in  length,  and  is  about  an  inch  and  a  quarter 
thick,  with  a  small  head,  covered  on  the  forepart  with 
large  smooth  scales  ;  it  is  of  a  pale  brown  colour  above, 
and  the  belly  is  of  a  bluish-white  tinged  with  pale  brown 
or  yellow.     The  Busselian  snake  {Daboia  russellii),  about 

4  feet  in  length,  is  of  a  pale  yellowish-brown,  beautifully 
variegated  with  large  oval  spots  of  deep  brown,  with  a 
white  edging.  Its  bite  is  extremely  fatal.  Itinerant 
ehowmen  carry  about  these  serpents,  and  cause  them  to 

•  See  especially  Jerdon  and  Gould. 

*  See  Sir  J.  Fayrer'a  T?uinatophi(lia 


assume  a  dancing  motion  for  tho  amusemciit  of  the  spec- 
tators. They  also  give  out  that  they  render  snakes  harm- 
less by  the  use  of  charms  or  music, — in  reality  it  is  by 
extracting  the  venomous  fangs.  But,  judging  from  the 
frequent  accidents  which  occur,  they  sometimes  di3{)cn8e 
with  this  precaution.  All  the  salt-water  snakes  in  India 
are  poisonous,  while  tho  freshwater  forms  are  wholly 
innocuous.  Sir  J.  Fayrer  has  demonstrated  that  there  b 
no  cure  for  the  bite  of  tho  Cubra,  if  the  snake  is  full- 
grown,  and  if  its  poison  fang  is  full  and  is  not  interfered 
with  by  clothing.  Tho  most  hopeful  remedy  in  all  cases 
of  snake  bite  is  tho  injection  of  ammonix  The  loss  of 
life  from  this  cause  in  India  is  painful  to  contemplate, 
nor  does  any  means  of  diminishing  the  evil  seem  feasible^ 
It  is  impossible  to  exterminate  poisonous  snakes  altogether, 
even  in  England.  In  India  the  impossibility  is  yet  more 
evident,  from  the  greater  number  of  the  snakes,  tht 
character  of  the  country,  and  the  scruples  of  the  people. 
Something,  however,  is  being  effected  by  the  offer  oi 
rewards.  In  1877  a  total  of  16,777  persons  are  reportea 
to  have  been  killed  by  snakes,  as  compared  with  only  819 
by  tigers.  In  the  same  year,  rewards  to  the  amount  ol 
£S11  were  given  for  the  destruction  of  127,295  snakes. 

The  other  reptiles  include  two  varieties  of  crocodile 
(C  poiosus  and  C.  biporcatxs)  and  the  gavial  {Gavialis 
gangelicus).  These  are  more  ugly  in  appearance  than  de- 
structive to  human  life.     Scorpions  also  abound. 

Fishes. — All  the  waters  of  India — the  sea,  the  rivers, 
and  the  tanks — swarm  with  a  great  variety  of  fishes, 
which  are  caught  in  every  conceivable  way,  and  furnish 
a  considerable  proportion  of  the  food  of  the  poorer  classes. 
They  are  eaten  fresh,  or  as  nearly  fresh  as  may  be,  for  the 
art  of  curing  them  is  not  generally  practised,  owing  to  the 
exigencies  of  tho  salt  monopoly.  In  Burmah  the  favourite 
relish  of  nga-pi  is  prepared  from  fish  ;  and  at  GoAlandd,  at 
the  junction  of  the  Brahmaputra  with  the  Ganges,  an 
important  station  has  recently  been  established  for  salting 
fish  in  bond.  The  indiscriminate  slaughter  of  fry,  and  the 
obstacles  opposed  by  irrigation  dams  to  breeding  fish,  are 
said  to  be  causing  a  sensible  diminution  in  the  supply 
in  cer-tain  rivers.  Measures  of  conservancy  have  been 
suggested,  but  their  execution  would  be  almost  impractic- 
able. Among  Indian  fishes,  the  Ct/prinidw  or  carp  family 
and  the  SUuridae  of  cat-fishes  are  best  represented.  From 
the  angler's  point  of  view,  by  far  the  finest  fish  is  the 
mahsir,  found  in  all  hill  streams,  whether  in  Assam,  the 
Punjab,  or  the  South.  One  has  been  caught  weighing 
CO  D),  which  gave  play  for  more  than  seven  hours.  Though 
called  the  salmon  of  India,  the  mahsir  is  really  a  species 
of  barbel  The  most  recent  authority  on  Indian  fishes 
and  their  economic  aspects  is  Dr  Francis  Day. 

In  this  connexion  may  be  mentioned  the  tiisu  or 
Gangetic  dolphin  {Plaianisla  gangetica),  which  is  often 
erroneously  called  a  porpoise.  Both  the  structure  and 
habits  of  this  animal  are  very  singular.  It  measures  from 
6  to  12  feet  in  length,  and  in  colour  is  sooty-black.  Its 
head  is  globular,  with  a  long,  narrow,  spoon-shaped  snout.i 
Its  eyes  are  rudimentary,  like  those  of  tho  mole  ;  and  its 
ear-orifices  are  no  bigger  than  pin-holes.  Its  dentition,  also, 
is  altogether  abnormal.  It  frequents  the  Ganges  aad  Indus 
from  their  mouths  right  up  to  their  tributaries  within  the 
hills.  A  specimen  has  been  taken  at  least  1000  miles  above 
Calcutta.  Ordinarily  its  movements  are  slow,  for  it  wallows 
in  the  muddy  bed  of  the  river,  and  but  rarely  comes  to  tho 
surface  to  blow.  The  susu  belongs  to  the  order  Celacea  ; 
and  inquiries  have  recently  been  directed  to  the  point 
whether  its  blubber  might  not  be  utilized  in  commerce. 

Insects.— ;The  insect  tribes  in  India  may  be  truly  said  to 
bo  innumerable ;  nor  has  anything  like  a  complete  classi- 
fication been  given  of  them  in  tho  most  scientific  treatises. 
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The  heat  and  the  rains  give  incredible  activity  to  noxious 
or  troublesome  insects,  and  to  others  of  a  more  showy  class, 
whose  large  wiiiga  surpass  in  brilliancy  the  most  splendid 
colours  of  art.  Stinging  musquitoes  are  innumerable, 
and  moths  and  ants  of  the  most  destructive  kind,  as  well 
as  others  eiiually  noxious  and  disagreeable.  Amongst 
those  which  are  useful  are  the  bee,  the  silk-worm,  and  the 
'  insect  that  produce.^  lac.  Clouds  of  locusts  occasionally 
appear,  which  leave  no  trace  of  green  behind  them,  and 
give  the  country  over  wiiich  they  pass  the  appearance  of  a 
desert.  Dr  Buchanan  saw  a  mass  of  these  insects  in  his 
journey  from  Madras  to  the  Mysore  territory,  about  3 
miles  in  length,  like  a  long  narrow  red  cloud  near  the 
horizon,  and  making  a  noise  somewhat  resembling  that  of 
'  a  cataract.  Tlieir  size  was  about  that  of  a  man's  finger,  and 
their  colour  reddish.  They  are  swept  north  by  the  wind 
till  they  strike  upon  the  outer  ranges  of  the  Himilayae. 

The  People. 

foiraU.       The  population  of  India,  with  British  Burmah,  amounts 
Bon.        to  240  milliouB,  or,  as  already  mentioned,  exactly  double 
the  number  which  Gibbon  estimated  for  the  Roman  empire 
in  the  height  of  its  power.     But  the  English  Government, 
like  the  Roman,  has  respected  the  rights  of  native  chiefs 
who  are  willing  to  govern  peaceably  and  well,  and  one-third 
of  the  country  still  remains  in  the  hands  of    hereditary 
rulers.     Their   subjects  (including  Mysore)   make    up  54 
millions,  or  over  one-fifth  of  the  whole  Indian  people.     The 
British    territories  (including  Mysore,  temporarily  under 
British  administration),  therefore  comprise  only  two-thirds 
of  the  area  of    India,  and  less  than  four-fifths,   or  191 
millions,  of  its  inhabitants. 
Cmma.        For  the  first  time  in  the  history  of  India  an  attempt  was 
made  in  the  years  1871-72  to  ascertain  the  population  of 
the  country  by  actual  counting.     The  results  obtained  on 
that  occasion,  though  in  certain  points  they  leave  much  to 
be    desired,    may    be    accepted    generally    as   a    tolerable 
approximation  to  the  truth.     Prior  to  this  census,  occasional 
enumerations    had   been    made,  with  varying  degrees    of 
accuracy,  in  some  of  the  provinces ;  while  in  others  mere 
conjectural  estimates  had  been  allowed  to  pass  uncriticized. 
In  Bengal,  for  example,  where  statistical  inquiry  was  in  a 
backward  state,  the  Government  had  year  by  year  accepted 
a  loose  estimate  of  42  millions  for  the  population  under 
its  control,  and  based  upon  this  all  its  calculations    for 
legislation    and  finance.      The   census  of   1872  disclosed 
a  total  of  nearly  67  millions  for  Bengal  and  Assam,  being 
an  increase  upon  the  estimate  of  more  than  one-half.     In 
Berar,  or  the  Assigned  Districts  of  Hyderabad,  a  census 
lad  been  taken  in  1867,  in  the  Punjab  in  1868,  and  in 
Oudh  in  1869.     In  these  provinces,  therefore,  it  was  con- 
sidered impolitic  to  trouble  the  people  by  a  fresh  enume- 
ration.    Throughout  all  the  rest  of  India  under  British 
administration,    including  the  native   state   of  Mysore,   a 
general  census  was  effected  on  uniform  principles,  which 
may  be  said  to  have  begun  in  November  1871  and  ended 
in  August  1872.     So  far  as  possible,  the  work  was  done 
in  a  single  night ;  but  iu  certain  remote  and  uncivilized 
tracts  it  was  of  necessity  prolonged  over  several  months. 
Considering  the  absolute  novelty  of  the  undertaking,  at 
least  in  some  provinces,  and  the  scanty  means  at  the  dis- 
posal of  the  authorities,  the  general  accuracy  of  the  results 
may  be  regarded  with  not  a  little  satisfaction.     Subsequent 
local  investigations  tend  to  show  that  the  numbers  were 
under  rather  than  overstated.     In  a  few  cases  paid  enume- 
rators were  engaged ;  but  generally  the  work   was  left  to 
the  ordinary  staff  of  each  district,  assisted  by  the  police,  the 
landlords,  and  their  agents.     The  total  expenditure  through- 
out a'l  British  India  was  only  £82,203,  being  at  the  rate  of 
less  than  half  a  farthing  per  head.      The  guRni(noa3  of  the 


ignorant  villagers  wore  naturally  aroused  by  the  counting, 
which  tbey  imagined  to  be  preliminary  to  some  fresh  exac- 
tion by  the  Sark4r  or  Government.  Only  in  two  or  three 
cases  was  any  real  opposition  offered  ;  and  ihere  is  little 
reason  to  believe  thatany  material  evasion  was  accomplished. 

The  total  population  of  British  India  was  ascertained  to 
amount  to  191^096,603  persons,  on  an  area  of  898,381 
square  miles,  bfeing  an  average  of  212  persons  per  square 
mile.  Deducting  the  frontier  province  of  Assam  and 
British  Burmah  beyond  the  sea,  the  average  is  243  persons 
per  square  mile.  The  population  of  the  several  native 
states  is  returned,  partly  from  actual  enumeration  and 
partly  from  mere  guessing,  at  49,155,746  persons,  on  an 
area  of  5  7  5, 2  65  square  miles,  being  an  average,  of  85  persons 
to  the  square  mile.  The  French  possessions  have  an  area 
of  178  square  miles  and  a  population  of  271,460  persons ; 
the  Portuguese  possessions,  1086  square  miles  and  407,712 
persons.  The  aggregate  figures  for  all  India,  therefore,  are 
1,474,910  square  miles  and  240,931,521  persoas,  or  an 
average  of  163  persons  per  square  mile. 

The  following  tables  exhibit  the  results  of  the  census  of 
1872  in  a  tabular  form,  arranged  according  to  provinces 
and  aggregates  of  native  states,  as  presented  to  Parliament 
in  1879  in  the  Statistical  Abstract-  for  British  India. 
No.  XIll.  for  1877-78.  For  certain  details  the  Memo- 
randum on  the  Census  of  1872  presented  to  Parliament  in 
1875  has  been  used.  No  really  important  changes  in  the 
returns  will  be  made  till  the  next  census,  but  slight  alter- 
ations or  adjustments  are  from  time  to  time  effected. 

Area  and  Population  of  India  under  British  Administration. 


Dnder  Governor-General — 

Ajmir 

Berar  

Mysore'  

Coorg  

Under  Governore — 

Madras 

Bombay  (including  Sind) 

Under  Lieutenant-Governors — 

Bengal  

North-Western  Provinces  .... 

Punjab 

Under  Chief-Commi&sionei-s — 

Oudh»  

Central  Provinces  

British  Burmah 

Assam  


Total . 


Area  In 
Sq.  lIikK. 


2.711 
17,711 
29,325 

2,000 

138,866 
123,142 

156,200 

81,403 

104,975 

23,992 

84,208 
88,656 
45,302 


Population. 


Penons 

per 
Sq.MUe. 


898,381 


396,889 
2,227,654 
6,055,412 

168,312 

31,672,613 
16,349,206 

60,602,897 
30,781,204 
17,611,498 

11,220,232 
8,201,519 
2,747,148 
4,102,019 


191,096,603 


146 

126 

172 

84 

228 
132 

383» 
378 
168 

468 
97 
31 
99' 


212 


Area  and  Population  of  Native  Slates  in  India. 


Under  Governor-General — 

Central  India  and  Bundel- 
khand  

Eajputana 

Hyderabad       (Haidardbdd, 
Nizam's  Dominions) 

Baroda !t. 

Manipur  

Under  Bengal 

,,      North-Western  Provinces 

,,      Punjab 

,,      Central  Provinces  .... 

,,       Madras 

,,      Bombay 


■Total. 


Area  to 
Sq.  Mr.cs. 


89,098 

130,989 

80,000 

4,399 

7,684 
37,988 

6,125 

114,742 

29,112 

9,818 
66,410 


575,265 


Population 


PersoDS 

per 
Sq.  Mile. 


8,360,571 

10,192,871 

9,000,000 

2,000,225 
126,000 
2,328,440 
657,013 
5,367,042 
1,049,710 
3,289,392 
6,784,482 


49,156,746 


93 

77 
112 

464 
18 
61 

128 
46 
36 

335 

102 


85 


Mysore  will  be  hauded  kack  In  1881  lo  the  administration  of  \U  native  lASi. 
2  Oudh  Lb  Incorporated  for  roost  purpose*  with  the  N.W.  Provinces. 
'  The  ares  of  the  wild  eountry  In  which  tlio  popol-Ulon  is  IU!«  reckoned  nit 
been  excluded  In  ulcul&ttne  these  aveTogcs 
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Area  In 

POpolSllOB. 

Sq.  U.lc. 

Undor  British  admini- 
stration   

898,381 

575,265 

1,086 

178 

191,096,603 

49,155,746 
407,712 
271,460 

212 
85 

j    chiefly 
)  in  towns. 

KBtive  Stales 

Portueucsa  Possessions  ... 
French  Possessions 

Grand  total  

1,474,910 

240,931,521 

163 

According  to  the  reijort  of  the  registrar-general  upon 
the  English  census  of  1871,  "any  density  of  a  large 
country  approacliing  200  to  a  square  mile  implies  mines, 
manufactures,  or  the  industry  of  cities."  But  in  India 
a  density  of  thrice  this  limit,  or  600  to  the  square  mile, 
is  often  attained  throughout  large  districts  which  are 
entirely  dependent  upon  agriculture.  Sdran,  for  example, 
in  North  Behar,  with  an  area  of  2Q54  square  miles  and  no 
town  exceeding  50,000  inhabitants,  has  an  average  density 
of  778  to  the  square  mile,  with  a  ma-ximum  of  984  in  the 
purely  agricultural  thdnd  or  police  circle  of  Mashrak. 
Taking  the  valley  of  the  Ganges  as  a  whole,  from  Sahdran- 
pur  down  to  Calcutta,  the  average  density  is  about  500  to 
the  square  mile,  or  nearly  double  that  of  the  United 
Kingdom. 

This  high  density  is  obtained  without  the  presence  of 
many  large  towns  or  centres  of  manufacturing  life.  Of  the 
total  number  of  493,444  towns  and  villages  in  British 
India,  only  44  are  returned  as  having  more  than  50,000 
inhabitants,  374  as  having  froip  10,000  to  50,000,  and 
1070  as  having  from  5000  to  10,000.  The  44  towns  with 
mote  than  50,000  inhabitants  have  an  aggregate  urban 
population  of  a  little  more  than  5J  millions,  or  less  than  3 
per  cent,  of  the  total  population  of  British  India;  whereas 
the  34  towns  in  England  and  Wales  exceeding  the  same 
limit  have  an  aggregate  urban  population  of  nearly  7i 
millions,  or  32  per  cent,  of  the  total  Taking  a  lower 
limit,  there  are  139  towns  in  British  India  with  more  than 
20,000  inhabitants,  having  an  aggregate  of  8,484,066,  or 
less  than  4i  per  cent,  of  the  total 

Toicna  with  more  than  100,000  Inhabitants. 


Colcntti*  776,579 

Bombay' 844,405 

Madras' 397,552 

Lncknow 284,779 

Benares 175,188 

Delhi' 160,553 

Patni 158,900 

Agra 149,008 

AUahibid  143,693 


Bangalore  142,613 

Amritsar 142,381 

Uhoro' 128,441 

Cawnpur  122,770 

Poona    118,886 

Ahmadibid 116,873 

Rangoon 108,000 

Surat  107,149 

Bar«illy 102,982 


The  total  naraher  of  inhabited  bouses  enumerated  in  British  India 
Is  37,041,259.  The  average  number  of  houses  per  square  ir.ile  is  41, 
ranging  from  102  in  Oadh  to  6  in  British  Bumiah.  The  average 
D  amber  of  persons  per  house  is  5 '15,  being  pretty  uniform 
throQghoXii.  Contrary  to  the  experience  of  the  United  Kingdom  it 
ia  found  that  the  number  of  inmates  to  each  house  is  lower  in  the 
toniuthan  in  the  country,  the  reason  assigned  bein^  that  the  shop- 
keepers do  not  bring  their  families  into  the  towns  with  them.  Tue 
houses  are  grouped  into  a  total  of  493,444  villages  or  townships, 
giving  an  average  of  75  houses  and-  386  persons  to  each.  The 
average  area  of  each  village  or  township  is  '55  of  a  square  mile. 
The  villages  seem  to  be  largest  in  Bombay,  with  614  inhabitants 
each,  and  smallest  in  British  Burmah,  with  195  inhabitants 

Outof  the  total  of  191,096,603  persons  in  British  India,  98,055,381 
are  returned  as  males  and  92,580,886  oa  females,  leaving  460,336 
of  whom  the  sex  j.'zr  unspeciiiei  The  proportion  of  males  to  females 
is  thus  as  100  to  94.  in  England  the  females  outnumber  the  males 
in  the  proportion  of  105  to  100,  an  excess  attributed  mainly 
to  emi,7ration.  In  Indi.i,  whence  there  ia  practically  no  emigration, 
it  miglit  be  expected  that  this  excess  of  females  would  disappear, 
and  the  two  sexes  be  found  on  an  eqaality.  In  the  two  great 
provinces  of  Bengal  and  Jladros  this  ia  practically  the  case,  the 
excess  of  females  leinjf  not  greater  than  1  per  cent,  and  the 
proportion  being  maintained  uniformly  throughout  the  district* 
But  in  Ondh  the  excess  of  males  is  7  per  cent.,  in  Bombay  8  per 
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cent.,  in  the  Korth-TVestem  rVovinces  12  par  cent,  and  in  the 
Punjab  as  high  ia  16  per  cent  We  have  no  reason  to  snppoae 
that  the  approximate  equaJiiy  of  boys  and  girls  doea  not  hold 
good  ia  the  births  throughout  India,  as  in  other  countries ;  and 
therefore  this  great  excess  of  males  can  only  be  assigned  to  two 
caases— a )  defective  registration  of  females,  especially  of  girls,  and 
(2)  female  infanticide  formerly,  and  carelessness  of  infant  femals 
life  at  the  present  day.  Of  the  existence  of  these  causes  we  poaww 
independent  testimony.  In  1870  an  act  of  the  legialatoro  wm» 
passed  applying  special  regulations  to  villages  or  tracta  suspected 
of  infanticide,  which  is  the  besetting  sin  of  certain  high  caste  tribe* 
of  Rajputs.  In  one  tribe  of  Meerut  district  only  8  girls  under  12 
were  found  to  80  boya.  The  act  is  put  in  force  wherever  there  ai» 
less  than  64  girls  to  100  boys,  but  the  exact  limit  is  at  the  discretion 
of  Government     The  crime  ia  now  almost  stamped  out. 

The  returns  according  to  ago  throw  somo  light  upon  this  qnestion. 
Children  under  12  number  altogether  66,969,764,  and  adults  above 
12  number  123,200,022,  leaving  926,817  unspecified.  The  propor- 
tion of  children  to  adults  is,  therefore,  as  64  to  100,  the  correspond- 
ing proportion  in  England  being  41  to  100.  Tlie  lihcst  proportion 
of  children  (62  to  100)  is  found  in  the  Central  Provinces,  where  th» 
aboriginal  tribes  are  strongest ;  and  the  lowest  proportion  (50  to  100) 
in  the  Korth-Westcrn  Provinces.  An  examination  of  the  Bengal 
returns,  district  by  district,  also  leads  to  the  conclusion  that  Sie- 
aboriginal  tribes  are  more  prolific  than  the  Hindus  proper.  Sub- 
dividing these  rotumsaccording  to  sex,  we  discover  an  extraordinary 
disparity.  Of  the  adults,  62,022,461  are  males  and  61,197,661 
are  females.  The  proportion  of  male  adults  to  females  is,  therefore, 
about  100  to  99,  as  compared  with  100  males  to  94  females  in  the 
general  population.  But  on  turning  to  the  children  under  12,  wi 
lind  as  many  as  36,787,664  boys  to  only  31,182,200  girls,  or  lOO 
boys  to  only  87  girls.  This  arises  from  the  defectiv  registration 
of  girls,  females  under  12  being  often  returned  as  women. 

The  following  table  shows  the  population  of  British 
India  as  roughly  subdivided  according  to  religion. 
Broadly  speaking,  it  may  bo  said  that  at  least  nineteen  out 
of  every  twenty  people  in  India  are  either  Hindus  or 
Mahometans,  and  that  there  are  seven  of  the  former  tc 
two  of  the  latter. 
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The  schedules  of  the  census  fail  entirely  to  give  a  satLe- 
factory  classification  of  the  races  among  which  the  vast 
population  of  India  is  divided.  Using  language  as  our 
criterion,  the  people  might  perhaps  be  arrangrsl  in  five 
classes  : — (1)  The  old  races  of  the  south,  known.  a6  the 
Dravidian  stock,  which  includes,  not  only  the  great  peoples 
using  the  literary  languages  of  Tamil,  Telngu,  Malay&lam, 
and  Kanarcse,  but  also  scattered  tribes  speaking  dialects  of 
the  same  family,  who  are  found  as  far  north  as  the  hilla  of 
ChutiA  NAgpur ;  (2)  the  hill  tribes  of  Central  India,  from 
the  Bhlls  of  Bombay  to  the  Santdls  of  Bengal,  whose 
physical  characteristics'  are  negroid,  and  whose  family  of 
languages  has  received  the  same  of  Kolarian ;  (3)  the 
tribes  of  Indo-Chinese  origin,  who  inhabit  the  southern 
slopes  of  the  Himalayas,  the  greater  part  of  the  Assam 
ralley,  and  the  whole  of  Burmah; — it  seems  probable  that 
the  eemi-Binduized  low  castes  cf  Northern  Bengal  also 
belong  to  this  stock;  (4)  high-caste  Hindus,  or  that  off- 
shoot of  the  august  Aryan  race  which  has  imposed  its 
language,  its  religion,  and  its  name  upon  the  greater  part 
of  the  country  ;  (5)  succosaive  waves  of  Mahometan  con- 
querors, Arab,  Afghan,  Mnghal,  and  Persian,  who  form 
in  the  aggregate  but  an  infinitesimal  element  In  the 
general  population.  VThether  pure  Aryans  are  now  to 
bo  traced  in  any  other  class  than   that  of  the   Br^Lhrnans 

'  Profewing  for  the  mort  part  varions  fnnua  of  aboriginal  beliar. 
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may  perhaps  be  disputed.  Even  the  so-called  RAjputs 
have  probably  a  considerable  admixture  of  Scythio  blood. 
The  Vaisya  or  thiid  caste  of  Manu's  system  is  admitted 
to  be  almost  extinct,  while  his  Sildras  are  to  be  found 
in  the  pre-existing  non-Aryan  population. 

^incipal  Divisions  of  the  Population. 
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Among  Mahometans,  who  number  in  all  40,227,552, 
four  classes  are  commonly  distinguished.  Mughals,  or 
the  descendants  of  the  last  conquering  race,  number  only 
219,755,  of  whom  nearly  half  are  to  be  found  in  the  Pun- 
jab. Afghdns  or  Palhdns  on  the  other  hand,  from  their 
proximity  to  the  frontier,  are  much  more  strongly  repre- 
sented, numbering  1,841,693  in  all,  chiefly  in  the  Punjab 
and  in  the  Rohilkhand  division  of  the  North- West.  SayyiJs, 
who  claim  to  be  lineally  descended  from  the  prophei,  num- 
ber 790,984  ;  and  Shaikhs,  4,700,320.  The  remainder  are 
unspecified,  but  the  following  tribes  or  classes  among 
Indian  Musalmdna  are  worthy  of  notice.  In  Bengal  the 
vast  majority  of  the  Mahometans  manifestly  belong  to 
the  same  race  as  the  lowest  castes  of  Hindus.  They  are 
themselves  subdivided  into  many  classes,  which  in  their 
devotion  to  hereditary  occupations  are  Scarcely  to  be  dis- 
tinguished from  Hindu  castes.  Of  late  years  a  reforming 
spirit  has  arisen,  leading  them  to  abandon  the  pol-jtheistic 
customs  and  festivals  which  they  shared  with  their  Hindu 
fellow-villagers.  In  the  Punjab,  besides  the  Pathdn  im- 
migrants from  across  the  frontier,  Islam  has  taken  a 
strong  hold  of  the  native  population.  The  census  re- 
turned upwards  of  1,300,000  J4ts,  700,000  RAjputs,  and 
424,000  Qujars  among  the  MusalmAns.  Here,  again,  the 
Mahometans  are  not  strongly  distinguished  from  their 
Hindu  brethren.  Baluchis  from  beyond  the  frontier  num- 
ber 235,000  in  the  Punjab,  and  145,000  in  Siud.  Bombay 
possesses  three  peculiar  classes  of  MusalmAns,  each  of 
which  is  specially  devoted  to  maritime  trade, — the  Memons, 
numbering  49,000,  chiefly  i.i  Sind  ;  the  Borahs,  86,000, 
mainly  in  Guzerat  ;  the  Khojahs,  nearly  18,000,  of  whom 
half  live  in  the  island  of  Bombay.  In  southern  India  the 
majority  are  known  as  Dakhani  Musalm.^ns,  being  de- 
scendants of  the  armies  led  by  the  kings  and  nawibs  of 
the  Deccan.  But  the  two  peculiar  races  of  the  south  are 
the  Moplas  (613,000)  and  the  Lahhays  (312,000),  both  of 
which  are  seated  along  the  coast  and  follow  a  seafaring 
life.  They  are  descended  from  the  Arab  traders  who 
settled  there  in  very  early  times,  and  have  been  recruited 
partly  by  voluntary  adhesions  and  partly  by  forcible  con- 
versions during  the  persecutions  of  Hydcr  AM  and  Tipil 
Sult-^D.  The  Moplas  of  Malabar  are  notorious  for  repeated 
outbreaks  of  bloody  fanaticism. 

The    Mahometans    are    most    numerous,    as    mi"ht    bo 
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expected,  along  the  valley  of  the  Indus,  from  Karachi 
(Kurrachee)  to  Peshdwar.  In  the  Bombay  province  of  Sind 
they  number  78  per  cent,  of  the  total  population.  In  the 
Punjab  gcneraUy  the  proportion  is  53  per  cent.,  rising  to  93 
per  cent,  in  the  frontier  district  of  Peshdwar.  In  the 
North-Western  Provinces  and  also  in  Oudh  the  proportion 
of  Mahometans  nowhere  exceeds  23  per  cent.,  though  that 
part  of  the  country  was  the  seat  of  successive  Musalmdn 
empires  for  many  centuries.  In  Lower  Bengal,  on  the  other 
hand,  the  faith  of  Islam  has  exercised  a  more  permanent 
effect  upon  the  population,  especially  in  the  valley  of  the 
Brahmaputra.  The  average  of  Mahometans  in  the  whole 
province  is  33  per  cent.,  rising  to  80  per  cent  in  the  deltaic 
districts  of  BogrA  and  Edjshdhl.  Here,  again,  it  is  found 
that  the  Mahometans  are  not  most  numerous  in  the 
neighbourhood  of  the  great  Musalmin  capitals,  Qaur, 
Rdjmahdl,  Dacca,  and  Murshiddbdd,  but  in  the  densely 
populated  agricultural  tracts,  where  the  semi-aboriginal 
tribes  appear  to  have  willingly  embraced  Islam  in  prefer- 
ence to  remaining  outcasts  beyond  the  exclusive  pale  of 
Hinduism. 

The  Sfkhs  are  almost  entirely  confined  to  the  Punjab,' 
where  they  number  only  6 '50  per  cent,  of  the  population. 
Their  stronghold  is  the  country  between  the  rivers  Rdvl 
and  Sutlej  (Satlaj),  including  the  historical  cities  of  Lahore, 
Amritsar,  Ambdla  (UmbaUa),  and  Jalandhar.  In  no  dis- 
trict do  they  form  more  than  17  per  cent. 

Of  the  total  number  of  897,682  Christians,  abcut 
250,000  are  believed  to  be  Europeans  or  to  have  European 
blood  in  their  veins.  The  south  of  India  is  the  only  part 
where  the  exertions  of  the  missionaries  can  be  said  to  be 
visible  in  the  statistics  of  population.  In  the  Madras 
presidency  generally.  Christians  number  533,760,  or  1'71 
per  cent,  of  the  total.  Of  these,  about  416,000  are  returned 
as  Roman  Catholics,  and  about  118,000  as  Protestants. 
Nearly  one-fifth  of  all  the  Christians  are  found  in  the 
single  district  of  Tinnevelli,  and  they  are  numerically 
next-  strongest  in  Madura,  Tanjore,  Trichinopoli,  South 
Kdnar'a,  and  Malabar.  Christianity  has  been  known  in 
southern  India  for  many  centuries.  A  Pehlevi  inscription 
in  the  ancient  church  of  the  St  Thomas'  Mount  near  Madras 
city  indicates  a  settlement  of  Manicha;ans  or  Persian  Chris- 
tians on  the  eastern  coast,  as  well  as  on  the  west ;  and  tradf- 
tion  speaks  of  the  preaching  of  the  apostle  St  Thomas  in 
Madras,  Tinnevelli,  and  Malabar.  The  adherents  of  the 
Syrian  church  in  Malabar,  Travancore,  and  Cochin  are  the 
most  ancient  Christian  community  in  the  south.  After 
these  come  the  Roman  Catholics,  who  trace  their  origin  to 
the  teaching  of  St  Xavier  and  the  JIadura  Jesuits.  The 
Protestant  churches  date  only  from  about  the  beginning  of 
the  present  century,  but  their  progress  since  that  time 
has  been  considerable.  In  Bombay  there  are  126,063 
Christians,  of  whom  nearly  83,000,  chiefly  Indo- Portuguese, 
are  returned  as  Roman  Catholics.  In  Bengal  the  Christians 
number  only  90,763,  but  since  the  date  of  the  census 
missionary  effort  has  been  very  successful  among  the  hill 
tribes  of  Chutid  N.dgpur.  In  the  North-Western  Provinces 
there  are  22,196  Christians,  in  the  Punjab  22,154,  in  the 
Central  Provinces  10,477,  in  Mysore  25,676,  in  Coorg 
2410,  and  the  remainder  are  scattered  over  Assam,  Bcrar, 
and  Ajmir.  In  British  Burmah  the  Christians  are  pro- 
portionately more  numerous  than  in  any  other  province, 
amounting  to  52,299,  or  1'90  per  cent.,  chiefly  converts 
from  the  hill  tribe  of  Karens.  It  should  bo  remembered 
that  the  above  figures  are  exclusive  of  the  native  states, 
in  which  the  Christians  amount  to  about  700,000,  making 
a  total  in  round  numbers  of  IJ  millions  for  all  India. 

An  attempt  was  made  at  tho  time  of  tlie  ccnsna  to  ascertain  the 
professions  nnd  occupations  of  tlie  male  adults,  but  the  rcsulta 
cannot  bo  accepted  as  oven  approximately  accurate.     TUo  totals. 
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howe/ei,  are  here  given  for  what  they  may  be  worth.  Out  of  a 
clossificd  total  of  about  62,000,000  adult  males,  2,232,000,  or  36 
per  cent.,  were  returned  as  professional  or  in  Government  Bcrvice  ; 
3,844,000,  or  62  per  cent.,  as  in  domestic  service  ;  34,844,000,  or 
56  2  per  cent.,  as  ogiicnltural ;  3,224,000,  or  62  per  cent.,  as  com- 
mercial ;  8,122,000,  or  131  per  cent.,  as  industrial ;  7,626,000,  or 
12'3  per  cent,  os  labourers  ;  and  2,108,000,  or  34  per  cent.,  as  in- 
dependent and  non-productive. 

An  attempt  was  also  made  to  collect  statistics  of  persons  aflUcted 
with  certain  specific  infirmities,  but  here  again  the  results  possess 
little  value.  The  number  of  insaue  persons  and  idiots  was  returned 
at  87,000,  or  1  in  2700  of  the  population,  being  less  than  Jth  of  the 
rate  prevailing  in  England.  1  he  deaf  and  dumb  numbered  134,000, 
or  1  in  1340,  a  proportion  about  half  as  great  again  as  in  Knglaud  ; 
the  blind  numbered  354,000,  or  rather  less  than  1  in  600,  which  is 
double  the  English  rate  ;  the  lepers  numbered  96,000,  or  1  in  1875. 

Keturns  of  both  births  and  dc.iths  are  now  regularly  collected 
over  almost  the  entire  area  under  British  administration.  In  tonns 
the  returns  are  furnished  through  tho  municipalities,  while  in  the 
rural  tracts  the  agency  employed  is  the  police.  The  figures  thus 
obtained  are  for  the  most  part  so  evidently  inadequate  that  it 
would  only  bo  misleading  to  reproduce  them  in  this  place.  SulBoo 
it  to  say  that  tho  sanitary  conimi.ssioner  accepts  as  approximately 
correct  a  calculation  which  estimates  the  average  duration  of  life  in 
India  at  thirty  years  and  eight  months,  which  Is  equivalent  to  an 
annual  dcath-roto  of  3257  per  thousand.  During  1877,  tho  ycarof 
famine,  the  ascertained  doaih-rato  in  Madras  rose  to  f)3  2.  while  the 
ascertained  birth-rate  fell  to  163  per  thousand.  Both  these  rates 
are,  of  course,  mere  approximations  to  the  truth,  but  tliej  serve  to 
indicate  how  famiue  attacks  a  people  from  two  sides,  la  1877  tho 
death-rate  among  European  troops  in  India  was  12 '71  per  thousand, 
being  the  lowest  over  recorded;  among  native  troops,  1338  per 
thousand;  and  in  the  public  .jails,  61  95  per  thousand,  rising  to 
176 '01  per  thousand  in  the  jails  of  Madras. 

AORICULTUEE. 

TLe  cultivation  of  tho  soil  is  the  occupation  of  the 
Indian  people,  in  n  Benso  which  is  difficult  to  realize  in 
England,  and  which  cannot  bo  adequately  expressed  by 
figures.  As  the  land  tax  forms  the'  mainstay  of  tho  im- 
perial revenue,  so  the  rdyai  or  cultivator  constitutes  tho 
unit  of  the  social  system.  The  organized  village  commu- 
nity contains  many  other  members  besides  the  cultivators, 
but  they  all  exist  for  his  benefit,  and  all  alike  are  directly 
maintained  from  the  produce  of  the  village  fields.  Even  in 
considerable  towns,  the  traders  and  handicraftsmen  almost 
always  possess  plots  of  land  of  their  ov\n,  on  which  they 
raise  sufficient  grain  to  supply  their  families  with  food.  Tho 
operations  of  rural  life  are  familiar  to  every  class.  They 
are  enveloped  in  a  cloud  of  religious  sanctions,  and  serve  to 
mark  out  by  their  recurring  psriods  the  annual  round  of 
common  life.  According  to  tho  returns  of  the  general  cen- 
sus of  1872,  the  number  of  adult  males  engaged  in  agricul- 
ture amounts  to  nearly  35  millions,  or  5G'2  per  cent,  of 
the  total  To  these  ought  to  be  added  almost  all  the 
labourers,  an  additional  74  millions,  or  12 '3  per  ceta. 
thus  raising  the  grand  total  of  persons  directly  supported 
by  the  land  to  more  than  two-thirds  of  tho  entire  iiure'jer 
of  adult  males,  besides  those  indirectly  or  incidentally  con- 
nected n  ith  it. 

But  though  agriculture  thus  forms  tho  staple  industry  of 
the  country,  its  practice  is  pursued  in  differeut  provinces 
with  infinite  variety  of  detail.  Everywhere  tho  same  per- 
petual assiduity  is  fouud,  but  the  inherited  experience  of 
generations  h.as  taught  the  cultivators  to  adapt  their  simple 
methods  to  differing  circumstances.  For  irrigation,  native 
patience  and  ingenuity  have  devised  means  which  com- 
pare favourably  with  tho  colossal  projects  of  Government. 
Manure  i?  copiously  applied  to  the  more  valuable  crops 
whenever  manure  is  available,  its  use  being  limited  by 
IHiverty  and  not  by  ignorance.  The  rotation  of  crops  is  not 
adopted  as  a  principle  of  cultivation  ;  but  in  practice  it  is 
well  known  that  a  succession  of  exhausting  crops  cannot  bo 
taken  in  consecutive  seasons  from  the  same  field,  and  the  ad- 
vantage of  fallows  is  widely  recognized.  The  periodicity  of 
the  seasons  usually  allows  two,  and  sometimes  three,  har- 
vests in  the  year,  bat  not  necessarily,  nor  indeed  usually,  on 


tho  same  fields.  Fcr  inexhaustible  fertility,  and  for  rctcn  ' 
tiveness  of  moisture  in  a  dry  year,  no  soil  in  tho  world 
can'  surpass  the  re^ar  or  "  black  cotton-soil "  of  tho  Deccan. 
In  the  broad  river  basins,  the  inundations  deposit  annually 
a  fresh  top-dressing  of  silt,  thus  superseding  the  necessity 
of  manures. 

The  name  of  rice  has  from  time  immemorial  been  si' 
closely  associated  with  Indian  agriculture,  that  it  is  diffi- 
cult to  realize  ho«  comparatively  small  an  aiea  is  planted 
with  this  crop.  If  we  except  tho  deltas  of  the  great  rivers 
and  tho  long  strip  of  land  fringing  the  western  coast,  rice 
may  be  called  an  occasional  crop  throughout  the  remainder 
of  the  peninsula.  But  where  rice  is  grown,  it  is  grown  to 
the  exclusion  of  all  other  crops.  In  Britibh  Burroah,  out 
of  a  total  culti\ated  area  of  2,833,520  acres  in  1877-78,  as 
many  as  2,554,853  acres,  or  90  per  cent.,  were  under  rice. 
Independent  Burniah,  on  the  other  hand,  grows  no  rice, 
but  imports  largely  from  British  territory.  For  Bengal, 
unfortunately,  no  general  statistics  are  available.  But 
taking  llangpur  as  atjpicai  district,  it  was  there  found 
that  1  h  million  acres,  out  of  a  classified  total  of  a  little  over 
IJ  million  acres,  or  83  per  cent.,  ^^el■o  devoted  to  rice. 
Similar  proportions  hold  good  for  the  pro\ince  of  Oriesa, 
the  delt.is  of  the  GodAvaii,  Kistua,  and  KAveri  (Cauveiy), 
and  tho  lowlands  of  Travancore,  Malabar,  K.'lnara,  and  the 
Conoan.  For  tho  North-Western  Provinces  and  Oudh, 
again,  no  agricultural  statistics  are  available ;  but  though 
rice,  grown  in  damp  localities,  or  with  the  help  of  irriga- 
tion, forms  a  favourite  food  for  the  upper  classes,  the  local 
supply  requires  to  bo  supplemented  by  importation  from 
Bengal.  Throughout  the  remainder  of  the  country,  except 
in  Assam,  which  is  agriculturally  a  continuation  of  the 
Bengal  delta,  the  culti\ation  of  rice  occupies  but  a  subor- 
dinate place.  The  average  out-tuin  per  acre  in  Bengal  has 
been  estimated  at  15  maunJs,  or  1200  D),  of  cleaned  rice. 
In  tho  years  1877-78,  when  famine  was  raging  in  southern 
India,  tho  total  exports  of  rice  from  Calcutta  amounted  to 
more  than  1 G  million  cwts.  In  British  Burmah  there  is  but 
a  single  rice  harvest  in  the  year,  corresponding  to  the  dman 
of  Bengal  The  grain  is  reddish  in  colour  and  of  a  coarse 
quality;  but  tho  out-turn  is  much  higher  than  in  Bengal, 
reaching  in  some  places  an  average  of'  2000  and  2500  D) 
per  acre.  The  annual  exports  of  rice  from  Burmah  amount 
to  about  12  million  cwts.  Besides  being  practically  the 
solo  crop  grown  in  tho  deltaic  snamps,  rice  is  raised  in 
patches  in  all  the  Lill-^alle)s,  fromCoorgto  the  Him.'llayas. 

^Vheat  is  grown  to  some  extent  in  almost  every  district; 
but,  broadly  spealting,  it  maj  be  said  that  wheat  does  not 
thrive  where  rice  docs,  nor,  indeed,  anywhere  south  of  the 
Dcccan.  Tho  great  wheat-growing  tract  of  India  is  tho 
Punjab,  where,  in  1877-78,  nearly  7  million  acres,  or  37 
per  cent,  of  the  total  culti\ated  area,  were  under  this  crop. 
For  the  North-AVestern  Provinces  and  Oudh,  in  default  of 
actual  statistics,  it  has  been  estimated  that  tho  total 
area  under  wheat  is  as  large  as  in  the  Punjab,  though 
tho  relative  proportion  is  less.  AVheat  is  also  grown  iu 
Bchar  and  in  the  districts  of  Bengal  tlrnt  lie  south  of  the 
Ganges.  In  the  Central  Pro\inee3,  in  1877-78,  wheat 
was  grown  on  23  per  cent,  of  tho  cultivated  area,  being  the 
chief  crop  in  the  districts  of  Hoshang.^bid,  Narsinhpur, 
and  Sdgar.  In  Bombay  the  corresponding  proportion  was 
less  than  5  per  cent.,  and  iu  Sind  12  per  cent.  It  has 
been  conjectured  that  tho  total  area  under  wheat  iu  India  is 
equal  to  the  area  under  the  same  crop  in  the  IJjiited  States. 
Nor  is  the  general  out-turn  contemptible,  averaging  about 
13  bushels  per  acre  in  the  Punjab,  as  compared  with  an 
average  of  15i  bushels  for  tho  whole  of  Franco.  The 
quality,  also,  of  the  grain  is  high  enough  to  satisfy  the 
demands  of  English  millers ;  and  "  Calcutta  Club  No.  1  " 
coramnnds  a  price  in  Mark  Lane  not  much  belnw  that  of  the 
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fiooat  Australian  or  Californian  produce.  UDfortunatelj-, 
when  a  prosperous  trade  with  Europe  seemed  on  the  point 
of  establishing  itself,  the  terrible  year  1877-78  supervened, 
and  India  will  now  have  to  fight  against  the  position  of 
vantage  occupied  by  the  United  States.  According  to  the 
system  of  classification  in  Upper  India,  wheat  ranks  as  a 
rabi  or  spring  crop,  being  reaped  at  the  close  of  the  cold 
weather  in  April  and  May.  Wherever  possible,  it  is  irri- 
gated ;  and  the  extension  of  canals  through  the  Gangetic 
Dodb  has  largely  contributed  to  the  Substitution  of  wheat 
for  inferior  cereals. 

Taking  India  as  a  whole,  it  may  be  aflSrmed  that  the 
'staple  food  grain  is  neither  rice  nor  wheat,  but  millet,  which 
is  probably  the  most  prolific  grain  in  the  world,  and  the 
best  adapted  to  the  vicissitudes  of  a  tropical  climate.  Ex- 
cluding the  special  rice-growing  tracts,  varieties  of  millet 
are  grown  more  extensively  than  any  other  crop  from 
Madras,  in  the  south,  at  least  as  far  as  KijputAna,  in  the 
north.  The  two  most  common  kinds  are  great  millet 
{Holcus  Sorghum  or  Sorghum  vulgare),  known  as  jodr  or 
jawdriin  the  languages  derived  from  the  Sanskrit,  aajonna 
in  Telugu,  and  as  cliolam  in  Tamil ;  and  spiked  millet 
{Holcxis  spicaiiis  vel  Penicillaria  spicata),  called  hdjra  in 
the  north  and  hamhxi  in  the  south.  In  Mysore  and  the 
neighbouring  districts  rdgi  (Eleusine  coracana),  called 
ndchani  in  Bombay,  takes  the  first  place.  According  to 
the  Madras  system  of  classification,  these  millets  all  rank 
as  "  dry  crops,"  being  watered  only  by  the  local  rainfall, 
and  sown  under  either  monsoon ;  farther  north,  they  are 
classed  with  the  hhanf  or  autumn  harvest,  as  opposed  to 
wheat.  Indian  corn  is  cultivated  to  a  limited  extent  in  all 
parts  of  the  country ;  barley,  in  the  upper  valley  of  the 
Ganges,  throughout  the  Punjab,  and  in  Himalayan  valleys ; 
oats,  only  as  an  experimental  crop  by  Europeans.  Jodr 
and  rdgi,  but  not  hJjra,  are  invaluable  as  fodder  for  cattle. 
Oil-  Oil-seeds  also  form  an  important  crop  in  all  parts  of  the 

ieeAa.  country,  being  perhaps  more  universally  grown  than  any 
other,  as  oil  is  necessary,  according  to  native  customs,  for 
application  to  the  person,  for  food,  and  for  burning  in 
lamps.  In  recent  years  the  cultivation  of  oil-seeds  has  re- 
ceived an  extraordinary  stimulus  owing  to  the  demand  for 
export  to  Europe,  especiaUy  to  France ;  but  as  they  can  be 
grown  after  rice,  «fec.,  as  a  second  crop,  this  increase  has 
hardly  at  all  tended  to  diminish  the  production  of  food 
grains.  The  four  chief  varieties  grown  are  mustard  or 
rape  seed,  linseed,  iil  or  gingelly  (sesamum),  and  castor-oil. 
Bengal  and  the  North-Western  Provinces  are  at  present  the 
chief  sources  of  supply  for  the  foreign  demand,  but  gingelly 
is  largely  exported  from  Madras,  and,  to  a  smaller  extent, 
from  Burmah. 
Vegs-  Vegetables  are  everywhere  cultivated  in  garden  plots  for 

tnblat.  household  use,  and  also  on  a  larger  scale  in  the  neighbour- 
hood of  great  towns.  Among  favourite  native  vegetables, 
the  following  may  be  mentioned  • — the  egg-plant,  called 
hrinjal  ov  baigan  {Solanum  Melongena),  potatoes,  cabbages, 
cauliflower,  radishes,  onions,  garlic,  turnips,  yams,  and  a 
great  variety  of  cucurbitaceous  plants,  including  Cucumis 
eativus,  Cucurhiia  maxima,  Lageiiarici  vulgarit,  Trickos- 
anthei  Jluica,  and  Benincasa  ceriftra.  Of  these,  potatoes, 
cabbages,  and  turnips  are  of  recent  introduction.  Almost 
qU  English  vegetables  can  be  raised  by  a  careful  gardener. 
Potatoes  thrive  best  on  the  higher  elevations,  such  as  the 
Khisf  hills,  the  Nilgiris,  the  Mysore  uplands,  and  the 
slopes  of  the  Himalayas  ;  but  they  are  also  grown  even  in 
lowland  districts.  They  were  firEt  introduced  into  the 
Khdsl  hills  in  1830,  and  they  now  constitute  the  principal 
crop,  the  annual  export  to  the  Cii'c-.lta  market  being  more 
than  7000  tons,  valued  at  £50,000. 

Among   cultivated    fruits   are  the    following  : — Mango 
(Mangi/era  inJica),  plantain  (ifusaparadisiaca),  pine-apple 


(Ananassa  ioiira),  pomegranate  (Punica  Grar.aium),  guava 
(Ptidium  pomi/erUm  &t  P.  pyrijerum),  tamarind  (2'ama- 
rindus  t'ndtca),  jack  (4  r'ocarpuj  t;iif^rt/o/ta),  custard-appl© 
{Anona  squamosa),  papaw  (Carica  Papaya),  shaddock  (Cit- 
rxLS  decumana),  and  several  varieties  of  fig,  melon,  orange, 
Ume,  and  citron.  According  to  the  universal  verdict  of 
Europeans,  no  native  fruit^j  can  compare  with  those  of  Eng- 
land. But  the  mangoes  of  Bombay,  of  Miltdn,  and  ol 
Maldah  in  Bengal,  and  the  oranges  of  the  KhisI  hills,  enjoy 
a  high  reputation ;  while  the  guavas  of  Madras  are  made 
into  an  excellent  preserve. 

Among  spices,  for  the  preparation  of  curry  and  other 
hot  dishes,  turmeric  and  chillies  hold  the  first  place,  being 
very  generally  cultivated.  Next  in  importance  com© 
ginger,  coriander,  aniseed,  black  cummin,  and  fenugreek 
Pepper  proper  is  confined  to  the  Malabar  coast,  from 
Kdnara  to  Travancore.  Cardamoms  are  a  valuable  crop  in 
the  same  locality,  and  also  in  the  Nepdleae  Himalayas. 
Pan  or  betel-leaf  is  grown  by  a  special  caste  in  most  parts 
of  the  country.  Its  cultivation  requires  constant  care,  but 
is  highly  remunerative.  Betel-nut  or  areca  is  chiefly  grown 
in  certain  favoured  localities,  such  as  the  deltaic  districts 
of  Bengal  and  the  highlands  of  sonthem  India. 

Besides  betel-nut  {Areca  Catcdiu),  the  palms  of  India  in-  < 
elude  the  cocoa-nut  (Cocos  nuci/era),  the  bastard  date 
(Phcsnix  sylvesiris),  the  palmyra  (Borassus  jiabelliformu). 
and  the  true  date  {Phosnix  dadyli/era).  The  cocoa-nu'- 
which  loves  a  sandy  soil  and  a  moist  climate,  is  found 
in  greatest  perfection  along  the  strip  of  coast-line  that 
fringes  the  west  of  the  peninsula,  where  it  ranks  next 
to  rice  as  the  staple  product.  The  bastard  date,  grown 
chiefly  in  the  country  round  Calcutta  and  in  the  north- 
east of  the  Madras  presidency,  supplies  both  the  jaggery 
sugar  of  xommerce  and  intoxicating  liquors  for  local  con- 
sumption. Spirit  is  also  distilled  from  the  palmyra,  espe- 
cially in  the  neighbourhood  of  Bombay  and  in  the  south- 
east of  Madras.     The  true  date  is  almost  confined  to  Sind. 

Sugar  is  manufactured  both  from  the  sugar-cans  and  ! 
from  the  bastard  date-palm,  but  the  total  production  is  in- 
adequate to  the  local  demand.  The  best  cane  is  grown  in 
the  North-Western  Provinces,  on  irrigated  land.  It  is  an 
expensive  crop,  requiring  much  attention,  and  not  yielding 
a  return  within  the  year ;  but  the  profits  are  proportion- 
ately large.  In  Bengal  the  manufacture  of  sugar  for 
exportation  has  declined  during  the  century;  but  in  Jefsor 
district  the  preparation  of  date-sugar  is  a  thriving  and 
popular  industry.  The  manufacture  of  sugar  is  everywhere 
in  the  hands  of  natives,  except  in  the  case  of  the  Aika 
factory  in  the  Madras  district  of  Ganj4m.  and  the  Ashtagram 
factory  in  Mysore.  Both  these  factories,  which  use  sugar- 
cane and  not  date,  have  received  honourable  notice  at 
exhibitions  in  Europe, 

Cotton  holds  the  first  place  among  agricultural  products 
grown  for  export  From  the  earliest  times,  cotton  has  been 
grown  in  sufficient  quantities  to  meet  the  local  demand, 
and  even  in  the  last  century  there  was  some  slight  export 
which  was  carefully  fosteted  by  the  East  India  Company. 
But  the  present  importance  of  the  crop  dates  only  from 
the  crisis  in  Lancashire  caused  by  the  American  War. 
Prior  to  18C0  the  exports  of  raw  cotton  from  India  used 
to  average  less  than  3  millions  sterling  a  year ;  but  after 
that  date  they  rose  by  leaps,  until  in  1866  they  reached 
the  enormous  total  of  37  millions.  Then  came  the  crash, 
caused  by  the  restoration  of  peace  in  the  United  States, 
and  the  exports  fell,  until  they  now  average  little  more, 
than  8  millions  a  year.  The  fact  is  that  Indian  cotton 
has  a  short  staple,  and  cannot  compete  with  the  best 
.'American  cotton  for  spinning  the  finer  qualities  of  yarn. 
But  while  the  cotton  famine  was  at  its  height,  the  culti- 
vatois  were  intelligent  enough  to  make  the  most  of  tkeir 
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vipportamty.  The  area  under  cotton  increased  enormously, 
and  the  growers  managed  to  retain  in  their  own  hands 
a  fair  share  of  the  profit. 

The  principal  cotton-groMring  tracts  an  the  plains  of  Guzerat 
and  Kithiiwar,  whence  Indian  cotton  has  received  in  the  Liverpool 
market  the  historic  name  of  Surat ;  the  highlands  of  the  Deccan  ; 
ind  the  deep  valleys  of  the  Central  Provinces  and  Berar.  The  best 
native  varieties  are  found  in  the  Central  Provinces  and  Berar, 
passing  under  the  trade  names  of  Hinganghat  and  Amraoti.  These 
rarieties  have  been  successfully  introduced  into  the  Bombay  district 
of  Khdndesh,  Experiments  with  seed  from  New  Orleans  have  been 
conducted  for  several  years  past  on  the  Government  farms  in  many 
parts  of  India  ;  but  it  cannot  be  said  that  they  have  resulted  in 
success  except  in  the  Bombay  district  of  Dhiiwdr,  where  exutic 
cotton  has  now  generally  supplanted  the  indigenous  staple.  In 
1875-76  the  total  area  under  cotton  in  the  Bombay  presidency, 
including  Sind  and  the  native  states,  amounted  to  4,516,587  acres, 
with  a  yield  of  2,142,835  cwts.  Of  this  total,  683,854  acres,  or  13 
percent.,  were  sown  with  exotic  cotton,  including  that  from  the 
Central  Provinces  and  also  that  from  New  Orleans,  with  a  yield  of 
248,767  cwts.  The  average  yield  was  about  53  lb  of  cleaned  cotton 
per  acre,  the  highest  being  in  Sind  and  Guzerat,  and  the  lowest  in 
the  southern  Marhatta  country.  In  the  same  year  the  total  exports 
were  3,887,808  cwts.,  valued  at  £10,673,761.  In  1877-78  the  area 
under  cotton  in  the  Central  Provinces  was  837,083  acres,  or  5  per 
cent  of  the  total  cultivated  area,  chiefly  in  the  distiicts  of  Wardlid, 
Nagpur,  and  Raipur.  The  average  yield  was  about  59  lb  per  acre. 
The  total  exports  to  Bombay,  including  reexports  from  Berar,  were 
About  300,000  cwts.,  chiefly  in  compressed  bales,  valued  at 
£672,000.  In  the  same  year  the  area  under  cotton  in  Berar  was 
2,078,273  acres,  or  32  per  cent,  of  the  total  cultivated  area,  chiefly 
in  the  two  districts  of  Akola  and  Amraoti.  The  average  yield  was 
as  high  as  67  lb  of  cleaned  cotton  per  acre.  The  total  export  was 
valued  at  £2,354,946,  almost  entirely  railway-borne.  In  Madras 
the  average  area  under  cotton  is  about  1,500,000  acres,  chiefly  in 
tlie  upland  districts  of  Bellary  and  Karnul,  and  the  low  plains  of 
Kistna  and  TinnevellL  The  total  exports  in  1875-76  were  733,420 
cwts.,  valued  at  £1,652,849.  In  Bengal  the  cultivation  of  cotton 
is  on  the  decline.  The  local  demand  is  satisfied  by  imports  from 
the  North- Western  Provinces  and  from  the  bordering  hill  tracts, 
where  a  very  short-stapled  variety  of  cotton  is  extensively  cultivated. 
The  total  area  under  cotton  in  Bengal  is  estimated  at  only  162,000 
acres,  yielding  138,000  cwts.  of  cleaned  cotton.  Of  this,  31,000 
acres  were  in  Sdran,  28,000  in  the  Chittagong  hill  tracts,  and  20,000 
in  Cuttack.  Throughout  the  North-Westcm  Provinces,  and  also 
the  Punjab,  sufficient  cotton  is  grown  to  meet  the  wants  of  the 
Tillage  weavers.  The  total  exports  of  raw  cotton  from  Indian 
ports  in  1878-79  were  2,966,569  cwts.,  valued  at  £7,914,091, besides 
cotton  twist  and  yarn  to  the  value  of  £937,698,  and  cotton  manu- 
factures valued  at  £1,644,125. 

Jute  ranks  next  after  cotton  as  a  fibre  crop.  The  exten- 
sion of  its  cultivation  has  been  equally  rapid,  and  it  is  yet 
more  limited  in  its  area,  being  confined  to  northern  and 
eastern  Bengal.  In  this  tract,  which  extends  from  Pur- 
niah  to  GoilpirA,  north  of  the  Ganges  for  the  most  part, 
and  along  both  banks  of  the  Brahmaputra,  jute  is  grown 
on  almost  every  variety  of  soil.  The  chief  characteristic 
of  the  cultivation  is  that  it  remains  entirely  under  the  con- 
trol of  the  cultivator.  Practically  a  peasant  proprietor,  he 
increases  or  diminishes  his  cultivation  according  to  the  state 
of  the  market,  and  keeps  the  profits  in  his  own  hands.  The 
demand  for  jute  in  Europe  has  contributed  more  than  any 
administrative  reform  to  rabe  the  average  standard  of  com- 
fort throughout  eastern  Bengal.  In  1872,  when  specula- 
tion was  briskest,  it  is  estimated  that  about  1  million 
acres  were  under  jute,  distributed  over  sixteen  districts, 
which  had  a  total  cultivable  area  of  23  million  acres.  The 
total  export  from  Calcutta  in  that  year  was  about  7  million 
cwts,  valued  at  £4,H2,548.  Both  quantities  and  prices 
have  since  somewhat  declined,  but  the  business  remains 
on  a  stable  footing.  In  1878-79  the  total  export  of  raw 
jute  from  India  was  6,021,382  cwts.,  valued  at  £3,800,420, 
besides  jute  manufactures  to  tho  value  of  Xl,098,'134. 

Indigo,thoughrelativelyof  less  importance  than  formerly, 
is  still  the  foremost  staple  grown  by  European  capital.*  In 
Bengal  Proper  its  cultivation  has  greatly  declined  since  tlie 
early  years  of  this  century.  English  pLinters  have  aban- 
doned the  districts  of  HiigU  (HooghIy),the  Twenty-fi)ur  Pnr- 
^anAs,  Dacca,  Farldpur,  Rangpur,  and  Pabn.i,  which  are 


dotted  with  the  sites  of  ruined  factoiiea.  In  NaJiya, 
Jessor,  Murshidibid,  and  Maldah,  the  industry  is  still 
carried  on,  but  it  has  not  recovered  from  the  depression 
caused  by  the  indigo  riots  of  1860,  and  the  emancipa- 
tion of  the  peasantry  by  the  Land  Act  of  1859.  Dye 
of  superior  quality  is  manufactured  in  Midnapur,  along 
the  frontier  of  the  hill  tracts.  But  indigo  cultivation 
on  the  old  scale  still  flourishes  in  North  Behar,  from  ^\hich 
is  derived  one-half  of  the  total  exports  from  Calcutta.  No 
accurate  statistics  of  area  are  available ;  but  in  Tirhut 
alone  there  are  fifty-six  principal  concerns,  with  seventy 
outworks,  producing  annually  about  20,000  maundt  of  dye  ; 
in  SAran,  thirty  principal  concerns  and  twenty-five  out- 
works, producing  about  12,000  mattruJi ;  in  Champdran, 
seven  large  concerns,  producing  also  12,000  maunJiA  It 
has  been  estimated  that  the  total  amount  of  money  annu- 
ally distributed  by  the  planters  of  North  Behar  caunot 
be  less  than  1  million  sterling.  Across  the  border,  in  the 
North-Westcrn  Provinces,  indigo  is  grown  and  manu- 
factured to  a  considerable  extent  by  native  cultivators. 
In  the  Punjab,  also,  indigo  is  an  important  crop,  especially 
in  the  districts  of  MultAn,  Muzafiargarh,  and  Deri  Ghdzl 
Khdn.  In  Madras,  where  it  is  grown  and  manufactured 
entirely  by  the  natives,  the  total  area  under  indigo  is  about 
300,000  acres,  chiefly  in  the  north-east  of  the  presidency, 
extending  along  the  coast  from  Kistna  to  South  Arcot,  and 
inland  to  Karniil  and  Cuddapah.  The  exports  of  indigo 
from  all  India  in  1878-7D  amounted  to  105,051  cwU.,  of 
the  value  of  £2,960,463. 

The  opium  of  commerce  is  grown  and  manufactured  in 
two  special  tracts, — (l)-the  valley  of  the  Ganges  round 
PatnA  and  Benares,  and  (2)  a  fertile  table-land  in  Central 
India,  corresponding  to  the  old  kingdom  of  Mdlwd,  for  the 
most  part  still  under  the  rule  of  native  chiefs,  among  whom 
Sindhia  and  Holkar  rank  first.  In  tho  latter  of  these  two 
regions  the  cultivation  of  poppy  is  free,  and  the  duty  is 
levied  as  the  op:  ti  passes  through  the  British  presidency 
of  Bombay;  in  the  ior:r>er,  the  cultivation  is  a  strict  Govern- 
ment monopoly.  Opiu":  is  also  grown  for  local  consumption 
throughout  R.^jputdna,  and  to  a  very  limited  extent  in  the 
Punjab  and  the  Central  Provinces.  Throughout  the  rest 
of  India  it  is  absolutely  prohibited.  In  the  Ganges  valley, 
the  cultivation  is  supervised  from  two  agencies,  with  their 
headquarters  at  Patnd  and  Ghdzipur,  at  which  two  towns 
alone  the  manufacture  is  conducted.  In  1872  the  total 
area  under  poppy  was  560,000  acses  ;  the  number  of  chests 
of  opium  sold  was  42,075;  and  the  sum  realized  was 
£6,007,701,  giving  a  net  revenue  of  £4,259,370.  The 
whole  of  this  was  exported  from  Calcutta  to  China  and  the 
Straits  Settlements.  The  amount  of  opium  grown  in  native 
states  and  ci[)ortcd  from  Bombay  is  about  equal,  thus 
raiaing  the  average  exports  of  opium  to  about  12  millions 
sterling,  of  which  about  7i  millions  represent  net  profit  to 
Government.  In  1878-79,  91,200  chests  of  opium  were  ex- 
ported, of  tho  value  of  £12,993,985,  of  which  £7,700,000 
represented  the  net  profit  to  Government 

Under  the  Bengal  system  annual  engagements  are  entered  into 
by  the  cultivator!  to  sow  a  certain  quantity  of  land  with  poppy  ; 
mid  it  is  a  fundamental  principle  that  they  may  agree  or  refuse  to 
engage  as  they  please.  As  with  most  other  Indian  industries,  a 
pecuniary  advance  is  made  to  the  cultivator  before  he  commences 
oiwrations,  which  is  balanced  when  ho  delivers  over  the  opium  at 
the  subordinate  agencies.  He  is  compelled  to  deliver  his  whole 
produce,  being  paid  at  a  fixed  rate  according  to  quality.  In  the 
beginning  of  April  tho  cultivators  bring  in  their  opium  to  the 
subordinate  Government  agencies,  where  it  is  examined  and 
weighed,  and  the  accounts  are  settled.  Tho  final  proceM  of  i.  c 
paring  the  drug  in  balls  for  the  Chinese  market  is  conducted  at  'bi 
two  central  Government  agencies  at  Patiii  and  Ghazi'pur.  Thu 
generally  lasts  until  the  end  of  July,  but  the  bolls  are  not  irj 
enough  to  be  packed  in  chests  until  October. 


•  The  fsctory  tr.cumi  of  imiico  weight  74  lb  10  ii 
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Tobacco  19  grown  in  every  district  of  India  for  local 
consumption.  Tho  soil  and  climate  are  favourable ;  but 
up  to  the  present  time  tho  quality  of  native-cured  tobacco 
is  80  inferior  that  it  finds  no  market  in  Europe.  The  prin- 
cipal tobacco-growing  tracts  are  Rangpur  and  Tirhut  in 
Bengal,  Kaira  in  Bombay,  and  the  delta  of  the  GodAvari  and 
Coimbatore  and  Madura  districts  in  Madras.  The  tvpo 
last-mentioned  districts  supply  the  raw  material  for  the 
well-known  "  Trichinopoli  cheroot,"  almost  the  only  form 
of  Indian  tobacco  that  finds  any  favour  with  Europeans  ; 
the  produce  of  tho  IciiiMs  or  alluvial  islands  in  the  GodA- 
Tari  is  manufactured  into  "  coconadas."  The  tobacco  of 
northern  Bengal  is  largely  exported  to  British  Burmah, 
for  the  Burmese,  who  are  great  smokers,  do  not  grow 
BuflScient  for  their  own  needs.  In  the  year  1876-77  the 
total  registered  imports  of  tobacco  into  Calcutta  were 
400,000  cwt.,  valued  at  £261,000,  of  which  more  than 
half  came  from  the  single  district  of  Rangpur.  Tobacco  is 
also  grown  fo^export  in  tho  hill  tracts  of  Chittagong.  The 
tobacco  of  Tirhut  is  chiefly  exported  towards  the  west. 
Tho  total  area  under  tobacco  in  that  district  is  estimated 
at  40,000  acres,  the  best  quality  being  grown  in  pargaiui 
Saressa  of  the  T.^jpur  subdivision. 

Sines  1875  a  prirato  firm  of  capitalists,  liacked  by  Govemment 
^pport,  hns  begun  to  grow  tobacco  and  manufacture  it  for  the 
liuropean  market.  Tho  scene  of  operations  is  two  abandoned  stud- 
farms  at  Ghdzipur  in  the  North-western  Provinces,  and  at  Pusa  in 
the  Bengal  district  of  Tirhut.  In  the  year  1878-79.  about  240 
acres  in  all  were  cultivated  with  tobacco,  and  the  total  crop  was 
about  160,000  lb.  No  less  than  five  English  or  American  curers 
were  employed.  Some  of  the  produce  wos  exported  to  England  as 
"cured  leaf";  but  the  larger  part  was  put  upon  the  Indian  market 
in  the  form  of  "  manufactured  smoking  mixture."  This  mixture 
IS  in  demand  at  regimental  messes  and  canteens,  and  has  already 
found  its  way  to  Australia.  The  enterpriser  may  now  bo  said  to 
have  passed  beyond  tho  stage  of  experiment,  and  has  probably 
opened  a  new  sphere  alike  for  Indian  agriculture  and  European 
capital.  The  one  essential  condition  of  success  is  skiKcd  super- 
vision in  tho  delicate  processes  of  tobacco-curing.  Tobacco  to  the 
value  of  £128,239  was  exported  from  India  in  1878-79. 

The  cultivation  of  coffee  is  confined  to  southern  India, 
though  attempts  have  been  made  to  introduce  the  plant  both 
into  British  Burmah  and  into  the  Bengal  district  of  Chitta- 
gong. The  coffee  tract  may  bo  roughly  defined  as  a  section 
of  the  landward  slope  of  the  Western  Ghdts,  extending  from 
Kdnara  in  the  north  to  Travancoro  in  the  extreme  south. 
That  tract  includes  almost  the  whole  of  Coorg,  the  districts 
of  KAdur  and  Hassan  in  Mysore,  and  the  Nilgiri  hills,  en- 
larged by  the  recent  annexation  of  the  Waindd.  Within  the 
last  few  years  the  cultivation  has  extended  to  the  Shevaroy 
hills  in  Salem  district,  and  to  the  Palni  hills  in  Madura. 

Unlike  tea,  coffee  was  not  introduced  into  India  by  European 
enterprise ;  and  even  to  the  present  day  its  cultivation  is  largely 
followed  by  the  natives.  The  Malabar  coast  has  always  enjoyed  a 
direct  commerce  with -Arabia,  and  at  an  early  date  gave  many  con- 
verts to  Islam.  One  of  these  converts,  Baba  Budan  by  name,  is 
said  to  have  gone  on  a  pilgrimage  to  Mecca  and  to  have  brought 
back  with  him  the  coffee  berry,  which  he  planted  on  the  hill  range 
in  Mysore  still  called  after  him.  According  to  local  tradition  this 
happened  about  two  centuries  ago.  The  shrubs  thus  sown  lived 
on,  but  tho  cultivation  did  not  spread  until  the  beginning  of  the 
present  century.  The  state  of  Mysore  and  tho  Baba  Budan  range 
also  witnessed  the  first  opening  of  a  coffee-garden  by  an  English 
planter  about  1840.  The  success  of  this  experiment  led  to  the  ex- 
tension of  coffee  cultivation  into  tho  neighbouring  tract  of  Manjara- 
bad,  also  in  Mysore,  and  into  the  Wainad  subdivision  of  the  Madras 
district  of  Malabar.  From  1840  to  1860  the  enterprise  made  slow 
progress  ;  but  since  the  latter  date  it  has  spread  with  great  rapidity 
along  the  whole  line  of  tho  Western  Chits,  clearing  away  the 
primsBval  forest,  and  opening  a  new  era  of  prosperity  to  the  labour- 
ing classes.  The  following  statistics  show  tho  area  under  coffee 
for  the  year  1877-78  :— in  Mysore,  128,438  acres,  almost  confined 
to  the  two  districts  of  Has.san  and  Kidur ;  in  Madras,  58,988  acres, 
chiefly  in  Malabar,  the  Nilgiris,  and  Salem  :  in  Coorg,  45,150 
acres  ;  total,  232,57fl  acres,  exclusive  of  Trarancore.  The  average 
rate  of  produce  is  estimated  at  about  3  cwts.  per  acre  of  mature 
plant.  The  total  export  of  oofTeo  in  1878-79  was  342,268  cwts., 
valued  at  £1.548,481. 


The  cultivation  of  tea  in  India  commenceJ  within  the 
memory  of  men  still  living  in  1881,  and  the  industry  now 
rivals  indigo  as  a  field  for  European  capital.  Unlike  coffee- 
planting  the  enterprise  owes  its  origin  to  the  initiation  of 
Government,  and  has  never  attracted  the  attention  of  tho 
natives.  Early  travellers  reported  that  the  tea-plant  was 
indigenous  to  the  southern  valleys  of  the  Himilayas ;  but 
they  were  mistaken  in  the  identity  of  the  shrub,  which  was 
the  Osyrie  nepalensis.  The  real  tea(7'Aea  viridis),  a  plant 
akin  to  the  camellia,  grows  wild  in  Assam,  being  commonly 
found  throughout  the  hilly  tract  between  the  valleys  of  the 
Brahmaputra  and  the  Bdrak.  There  it  sometimes  attains 
the  dimensions  of  a  largo  tree ;  and  from  that,  as  well  as 
from  other  indications,  it  has  been  plausibly  inferred  that 
Assam  is  the  original  home  of  the  plant,  which  was  thence 
introduced  at  a  prehistoric  date  into  China.  The  real  pro- 
gress of  tea-planting  in  Assam  dates  from  about  1851,  and 
was  greatly  assisted  by  the  promulgation  of  the  Waste-land 
Rules  of  1854.  By  1859  there  were  already  fifty-one 
gardens  in  existence,  owned  by  private  individuals ;  and 
the  enterprise  had  extended  from  its  original  headquarters 
in  Lakhimpur  and  Sfbsdgar  as  far  down  the  Brahmaputra 
as  KAmnip.  In  1866  the  tea-plant  was  discovered  wild  in 
the  district  of  CichAr  in  the  Bdrak  valley,  and  European 
capital  was  at  once  directed  to  that  quarter.  At  about  the 
same  time  tea-planting  was  introduced  into  the  neighbour-  Tea-  ^ 
hood  of  the  sanatorium  of  Ddrj  fling  (Darjeeling),  among  the  grovrio^ 
Sikkim  Himdlayas.  The  success  of  these  undertakings  *""=**- 
engendered  a  wild  spirit  of  speculation  in  tea  companies 
both  in  India  and  at  home,  which  reached  its  climax  in 
1865.  The  industry  recovered  but  slowly  from  the  effects 
of  this  disastrous  crisis,  and  did  not  again  reach  a  stable 
position  until  1869.  Since  that  date  it  has  rapidly  but 
steadily  progressed,  and  has  been  ever  opening  new  fields 
of  enterprise.  At  tho  head  of  the  Bay  of  Bengal  in  Chitta- 
gong district,  side  by  side  with  coffee  on  the  Nilgiri  hills, 
on  the  forest-clad  elopes  of  Chutid  NAgpur,  amid  the  low- 
lying  jungle  of  the  Bhutdn  Dwars,  and  even  in  Arakan, 
the  energetic  pioneers  of  tea-planting  have  established  their 
industry.  Different  degrees  of  success  may  have  rewarded 
them,  but  in  no  case  have  they  abandoned  the  strugt,le. 
The  market  for  Indian  tea  is  practically  inexhaustible. 
_  There  is  no  reason  to  suppose  that  all  the  suitable  localities 
for  its  growth  have  yet  been  tried ;  and  wo  may  look  for- 
ward to  the  day  when  India  shall  not  only  rival  but  super- 
sede China  in  her  staple  product. 

Tho  following  statistics,  unless  it  is  otherwise  stated, 
refer  to  the  year  1877-78  : — 

The  total  area  taken  up  for  tea  cultivation  in  Assam,  including  Area  tat 
both  the  Brahmaputra  and  the  Barak  valleys,  was  736,082  acres,  of  out-tum 
which  538,961  acres  were  fit  for  cultivation;  the  total  number  of  sepa-  of  tea. 
rate  estates  was  1718  ;  the  total  out-turn  was  23,352,298  lb,  at  the 
average  rate  of  286  lb  per  acre  undermature  plant.  In  Bengal,  the 
area  taken  up  was  62,642  acres,  of  which  20,462  acres  were'  under 
mature  plant,  including  18,120  acres  in  the  single  iitrict  of 
Darjiling ;  the  number  of  gardens  was  221  ;  the  out-turn  was 
5,768,654  lb,  at  the  rate  of  282  tb  per  acre  under  mature  plant.  In 
the  North-Westeru  Provinces,  there  were,  in  1876,  25  estates  in  the 
districts  of  Kumaun  and  Garhwal,  with  an  out-turn  of  578,000  lb, 
of  which  350,000  lb  were  sold  in  India  to  Central  Asia  merchants  ; 
and  in  1871,  19  estates  in  Dehra  Dun,  with  2024  acres  under  tea, 
and  an  out-turn  of  297,828  lb.  In  the  Punjab,  there  were  10,040 
acres  under  tea,  almost  entirely  confined  to  Kangra  district,  with 
an  out-turn  of  1,113,100  lb,  or  111  lb  per  acre.  In  Madras,  tho 
area  under  tea  on  the  Nilgiris  was  3160  acres  ;  the  exports  from  tho 
presidency  were  183,178  lb,  valued  at  £19,308.  Excluding  the 
figures  just  given  for  Madras,  the  whole  of  the  Indian  tea  is  bhipped 
from  the  port  of  Calcutta,  and  almost  the  whole  is  sent  to  the 
United  Kingdom.  Tho  total  exports  for  1878-79  were  34,800,027  lb, 
valued  at  £3,170,118.  Of  the  total  supply,  about  26,000,000  lb 
came  from  Assam,  about  8,000,000  lb  from  Bengal,  787,000  lb  froii 
theNorth-Western  Provinces,  and  684,000  lb  from  the  Punj.ab.  In 
the  previous  year  tho  exports  of  tea  from  the  Punjab  to  Central 
Asia  were  returned  at  1,217,8401b,  valued  at  £181,634,  being  a  con- 
siderable decrease  on  the  year  before. 


ioeioultfeeTJ  I  N  X)  I  a 

ApproximaU  Area  in  Acra  occupied  hy  the  Principal  Crops  in  somt  Indian  Provinces  in  1877-1878. 
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Kice 

Wheat 

Millets  and  inferior  grains., 

Pulsoa ."..'. 

Oil-seeds 

Cotton 

Tobacco 

Indigo 

Sugar-cane 


Maar««.      ,    ^™''°,^  , 
(clclad.SlnJ). 


4,600,000 

16,000 

10,600,000 

1,600,000 

800,000 

1,000,000 

60,000 

120,000 

21,000 


1,195,000 

561,000 

5,800,000 

830,000 

628,000 

1,350,000 

35,000 

14,000 

60,000 


612,000 

354,000 

934,000 

116,000 

180,000 

70,000 

6,000 

10,000 

4,000 


Punjib. 


400,000 

7,000,000 

6,000,000 

3,200,000 

800,000 

600,000 

80,000 

110,000 

880,000 


Central 
ProTlQcca. 


4,550,000 
3,600,000 

I  5,140,000 

1,S«0,000 

840,000 

48,000 

100,000 


Brltlfh 
Curmali 


",655,000 


15,000 

10,000 

17,000 

700 

4,000 


MjTOro. 


640,000 
11,000 

3,400,000 

130,000 
16,000 
19,000 

isiboo 


Bcru 


81,000 

506,000 

2,760,000 

180J)00 

460,000 

2,080,000 

17,000 

siboo 


The  introduction  of  tLe  quinine-yielding  cinchona  into 
India  is  a  remarkable  example  of  success  rewarding  the 
indefatigable  exertions  of  a  single  man.  When  Mr 
Clements  Markham  undertook  the  taek  of  transporting  the 
seedlings  from  South  America  in  1860,  cinchona  had 
never  before  been  reared  artificially.  But  the  novel  experi- 
ment in  arboriculture  has  not  only  been  successfully  con- 
ducted, but  has  proved  remunerati-ra  from  a  pecuniary 
point  of  view.  A  cheap  febrifuge  has  been  provided,  in 
tho  form  of  the  mixed  cinchona  alkaloids,  for  the 
fever-stricken  population  of  the  Indian  plains,  while  the 
surplus  bark  sold  in  Europe  more  than  repays  interest 
upon  the  capital  expended.  These  results  have  been  pro- 
duced from  an  expenditure  of  about  £100,000.  The  head- 
quarters of  cinchona  cultivation  are  on  the  Nflgiri  hills, 
where  Government  owns  several  plantations  covering  an 
aggregate  of  about  1000  acres,  with  about  570,000  full- 
grown  plants.  From  the  Government  plantations  cin- 
chona seeds  and  plants  are  annually  distributed  to  the 
publio  in  large  quantities  ;  and  there  are  now  several 
private  plantations  rivalling  tho  Government  estates  in 
area,  and  understood  to  be  very  valuable  jiropertics.  The 
VErieties  of  cinchona  most  commonly  cultivated  are  C. 
officinalis  and  C.  succirubra  ;  but  experiments  are  being  con- 
ducted with  C.  Calisaya,  C.  puhescens,  C.  lanceolata,  and 
C.  piiat/ensis.  When  the  success  of  the  enterprise  was 
secure.  Government  somewhat  curtailed  the  extent  of 
its  own  operations.  No  fresh  land  was  taken  up,  but 
the  plantations  were  kept  free  from  weeds.  The  quino- 
logist's  department  was  abolished,  and  the  bark  sold 
in  its  raw  state.  From  tho  central  establishment  on  the 
Nllgiris  cinchona  has  been  introduced  into  the  Falni 
hilla  in  Madura  district,  into  the  Wainid,  and  into  the 
state  of  Travancore.  Plantations  have  also  been  enccess- 
fully  opened  by  Government  near  Merkara  in  Coorg,  on 
tho  B4ba  Budan  hills  in  Mysore,  and  in  Sitang  district  in 
British  Burmah.  Failurd  has  attended  the  experiments 
made  at  MahAbaleshwar  in  the  Bombay  presidency,  and  at 
NoDgklao  in  the  Khdsf  hills,  Assam.  But  the  success  of 
the  Government  plantation  at  Dirjiling,  in  northern 
Bengal,  rivals  that  of  the  original  plantation  on  the 
Nilgiris.  Tho  area  has  been  gradually  extended  to  more 
tba::  2000  acrec,  and  th"  bark  is  manufactured  into  quinine 
on  the  spot  by  a  Governmenv  quiuologist  The  species 
mostly  grown  is  C.  succirubra,  which  supplies  a  red-cole 'J. '•nd 
bark,  rich  in  its  total  yield  of  alkaloids  but  comparatively 
poor  in  quinine  proper.  Efforts  are  being  made  to  increase 
the  cultivation  of  C.  Calisaya,  which  yields  tho  more 
valuable  bark,  but  is  difficult  to  propagate. 

The  following  are  the  financial  resnlts  of  the  two  GovommoTit 
plantations  in  1877-78.  On  the  Nllgiris  the  crop  was  133, EOS  !b, 
of  which  132,951  lb  were  shipped  to  England,  and  the  rest  eupplicd 
to  the  Madras  ard  Bomhay  medical  departments.  The  total  receipts 
wore  £35.875,  and  the  total  expenditure  £6977,  thns  showing  a  net 
profit  of  £29,898.  At  Ddrjiling  tho  en  p  amounted  to  344,225  lb  of 
bark,  which  was  all  handed  over  to  the  quinologist,  and  yielded 
6162  lb  of  the  fobrifngo.  The  total  receipts  were  £9707,  of  wliich 
£6183  represents  the  amount  debited  to  Government  departments 
for  the  sale  of  ffbrifnge  and  bark,  while  £3519  was  derived  from 
«les  to  tho  public     The  total  cipondituro  was  £8564,  of  which 


£5790  was  expended  npon  tho  plantation,  ond  £2764  on  the  qnino 
legist's  deuartment  The  net  profit,  therefore,  was  £1103,  wbicl 
is  expected  shortly  to  rise  to  £4000  a  year,  as  more  of  the  yonnf 
plants  come  into  bearing. 

Silk. — Sericnlture  in  India  is  a  stationary,  if  not  a  declin- 
ing, industry.  The  large  production  in  Chip<i,  J&pan,  and 
the  Mediterranean  countries  controls  the  European  markets, 
and  on  an  average  of  years  the  imports  of  raw  silk  Into  India 
now  exceed  the  exports.  TLe  East  India  Compony  from 
the  first  took  great  pains  to  foster  the  production  of  silk. 
As  early  as  17G7,  two  years  after  the  grant  of  the  financial 
administration  of  Bengal  had  been  conferred  upon  the 
Company,  we  find  the  governor,  Mr  Verelst,  personally 
urging  the  zaminddrs,  gathered  at  MurshidAbdd  for  the 
ceremony  of  the  punyd,  "to  give  all  possible  encourage- 
ment to  the  cultivation  of  mulberry."  In  1769  a  colony 
of  reclers  was  bronght  from  Italy  to  teach  the  system 
followed  in  the  filatures  at  Novi  The  first  silk  prepared 
in  the  Italianmethod  reached  England  in  1772,  and  Bengal 
silk  soon  became  an  important  article  of  export  Similar 
efforts  started  at  Madras  in  1703  were  abandoned  after  a 
trial  of  five  years.  Sericulture  is  said  to  have  been  intro- 
duced into  Mysoro  by  Tipd  Sultan,  and  for  many  years 
continued  to  prosper.  But  recently  the  worms  have  been 
afflicted  by  a  mysterious  epidemic;  and  despite  the  enter- 
prise of  au  Italian  gentleman  who  imported  fresh  brood« 
from  Japan,  the  business  has  dwindled  to  in&ignificanc&' 
Bengal  ha3  always  been  the  chief  seat  of  mulberry  cultiva- 
tion. When  the  trading  operations  of  the  Company  ceased 
in  1833,  they  owned  eleven  head  factories  in  that  province, 
each  supplied  by  numerous  filatures  to  which  the  culti- 
vators brought  in  their  cocoons.  Tho  annual  export  of  raw 
silk  from  Calcutta  was  then  about  1  million  fb.  But  in 
those  days  tho  weaving  of  silk  formed  a  large  portion  of 
the  business  of  the  factories.  In  1779  Benncl  wrote  that 
at  Kasimbdzdr  (Cossimbazar)  alone  about  400,000  lb  were 
consumed  in  the  several  European  factories.  In  1802 
Lord  Yalentia  describes  Jangipur  as  "tho  greatest  silk 
station  of  the  Company,  with  COO  furnaces,  and  giving 
employment  to  3000  persons." 

When  the  Company  abandoned  trade  on  its  own  account, 
sericulture  was  forthwith  taken  up  by  private  enterprise, 
and  it  still  clings  to  its  old  headquarters.  At  tho  present 
time  tho  cultivation  of  the  mulberry  is  mainly  confined  to 
tho  lUJBhdM  and  Bardwdn  divisions  of  Lower  Bengal 
That  branch  of  agriculture,  together  with  tho  rearing  of  the 
Biltworms,  is  conducted  by  the  peasantry  themscWea,  who 
are  Ires  to  follow  or  abandon  the  business.  Tie  destina- 
tion of  the  cocoons  is  twofold.  They  may  ei'ber  b«»  cent 
to  small  native  filatures,  where  the  silk  is  rsnghly  wonnd 
before  being  consumed  in  the  hand-looms  if  the  country,- 
or  they  may  bo  bronght  to  tho  great  E"uopean  factories, 
which  generally  use  steam  machinery  and  consign  their 
proiliio"  direct  tn  lMiro|H'. 

Tlie  oultivaticai  of  the  mulberry  i;.  chiefly  carried  on  in 
the  districts  of  R.ijshalii,  IVigr.i,  .Maldah,  .Miirshid.ibad, 
Birbliiini,  Bardw.-in,  and  Midnapiir.  No  acciirale  statis- 
tics lire  available,  but  in  R.ijsh;ilii  alone  the  area  under 
mullierrv     is     estimated     at     IS(),(XH)      acres.       "The      variety 
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grown  as  food  for  the  silk-worms  is  not  the  fruit-tree 
that  is  common  in  England,  b»i  a  comparatively  small 
shrub. 

Besides  the  silk-worm  proper  (Bombyx  mori),  fed  upon  tlio 
mnlberry,  several  other  species  of  silk-yielding  worms  abouud  ia 
the  jungles  of  India,  and  are  utilized,  and  in  some  cases  domesti- 
cated, by  the  natives.  Throughout  Assam  especially,  an  inferior 
silk,  produced  ia  this  way,  has  from  time  immemorial  furnished 
the  common  dress  of  the  people.  These  "wild  silks"  are  known 
to  commerce  under  the  generic  name  of  tasar  or  tusser,  but  they 
are  really  the  produce  of  several  distinct  varieties  of  worm,  fed  on 
many  dilferent  trees.  The  worm  that  yields  tasar  silk  in  Chutii 
Nagpur  has  been  identified  as  the  caterpillar  of  Antherma  paphia. 
When  wild,  it  feeds  indiscriminately  upon  the  sdl  {Shorea  robusia), 
baer  (Zizyphus  /ii/uia),  and  other  forest  trees;  but  in  a  state  of 
semi-domestication  it  is  exclusively  reared  upon  the  daan  (Ter- 
minalia  alala),  which  grows  convgnicntly  in  clumps.  The  cocoons 
are  sometimes  collected  in  the  jungle,  but  more  frequently  bred 
from  an  eailier  generation  of  jungle  cocoons.  The  worms  require 
constant  attention  while  feeding  to  protect  them  from  crows  and 
other  birds.  They  give  three  crops  in  the  year — in  August, 
November,  and  May — of  whichthe  second  is  by  far  the  most  im- 
portant. The  tasar  silk- worm  is  also  fouud  .ind  utilized  throughout 
the  Central  Provinces,  in  the  hills  c)f  the  Bombay  presidency,  and 
along  the  southern  slope  of  the  Himalayas.  During  Ihe  past 
twenty  years  repeated  attempts  have  been  made  to  raise  this  in- 
dustry out  of  its  precarious  condition,  and  to  introduce  lasar  silk 
into  the  European  market.  Tliat  the  raw  material  abounds  is  cer- 
tain, but  the  great  difficulty  is  to  obtain  it  in  a  state  that  will  be 
acceptable  to  European  manufacturers.  Native  spuu  silk  is  only 
fit  for  native  hand-looms.  In  Assam  two  distinct  qualities  of  silk 
are  made,  known  as  erid  and  mucjd.  The  former  is  obtained  from 
the  cocoons  of  Phalcetm  cynlhiti,  and  the  worm  is  fed,  as  the  native 
name  implies,  upon  the  leaves  of  the  castor-oil  plant  {Jlicinus 
<ommuHis}.  This  variety  may  be  said  to  be  entirely  domesticated, 
being  reared  indoors.  Mugd  silk  is  obtained  from  tlie  cocoons  of 
Saturnia  assamungis.  The  moth,  which  is  remarkable  for  its  size, 
is  found  wild  in  the  jungle,  but  the  breed  is  so  far  domesticated 
that  cocoons  are  brought  from  one  part  of  the  province  to  another, 
and  the  sum  tree  is  artificially  propagated  to  supply  the  worms 
with  food.  Raw  silk  was  exported  in  ISTS-rO  to  the  extent  of 
1,534,715  lb,  valued  at  £623,871.  besides  manufactured  silk  of 
the  value  of  £195,897. 

The  collection  of  lac  is  in  a  somewhat  similar  position 
to  that  of  iasar  silk.  The  lac  insect  abounds  on  certain 
jungle  trees  in  every  part  of  the  country,  and  from  time 
immemorial  it  has  been  collected  by  the  wild  tribes  in 
order  to  be  worked  up  into  lacquered  ware.  European  en- 
terprise has  tried,  with  small  success,  to  place  the  industry 
upon  a  stable  and  remunerative  basis.  Though  lac  is  to  be 
found  everywhere,  the  foreign  exports  are  almost  entirely 
confined  to  Calcutta,  which  draws  its  supplies  from  the 
hills  of  Chutii  NAgpur,  and  to  a  less  degree  from  Assam 
and  MirzApur  in  the  Korth- Western  Provinces.  Lac  is 
known  to  commerce  both  as  a  gum  (shellac)  and  as  a  dye. 
The  total  exports  in  1879  were  91,983  cwts.,  valued  at 
X300,072. 

Farming, — The  efforts  of  Government  to  improve  the 
native  methods  of  agriculture,  by  the  establishment  of 
model  farms  under  skilled  European  suiiervision,  have  not 
been  generally  successful.'- 

Stock. — Throughout  the  whole  of  India,  except  in  Sind 
and  the  western  districts  of  the  Punjab,  horned  cattle  are  the 
only  beasts  used  for  ploughing.  The  well-known  humped 
breed  of   cattle  predominates    everywhere,  being  divided 

*  Model  farms  have  been  .abandoned  in  Bengal,  in  Assam,  and  in 
■the  Punjab.  'In  tlie  Nortb-Western  Provinces  valuable  experiments 
mro  prosecuted.  In  Bombay  there  aro  three  model  farms,  and  in  the 
Central  Provinces  one,  on  which  the  common  crops  of  the  country  are 
raisec'  at  a  loss.  The  Saidapet  farm,  near  the  city  of  Madras,  is  the 
only  establishmentat  which  important  experiments  h.Tve  been  conducted 
on  a  scale  and  with  a  perseverance  sufficient  to  yield  results  of  value. 
This  farm  w.as  starteJ  by  the  governor,  Sir  William  Denison,  in  1865, 
and  has  been  for  tl'e  past  nine  years  under  the  management  of  Mr 
Robertson.  It  now  (1881)  covers  an  area  of  250  acres  in  a  ring  fence. 
Many  important  experiments  have  been  m.-^ile,  of  which  some  have  jiro- 
ducecl  encouraging  results,  indicating  the  general  direction  in  wliich  im- 
provements may  be  effected  in  the  agricultural  practice  of  tlie  presi- 
-dency.    It  hoe  been  proved  that  many  of  the  common  "  dr^  crops  "  can 


into  many  varieties.  Owing  partly  to  unfavourablo  con- 
ditions of  climate  and  soil,  partly  to  the  insufficiency  of 
grazing  ground,  and  partly  to  the  want  of  selection  in 
breeding,  the  general  condition  of  the  cattle  is  miserably 
poor.  As  cultivation  advances,  the  area  of  waste  land 
available  for  grazing  steadily  diminishes,  and  the  prospects 
of  the  poor  beasts  are  becoming  worse  rather  than  better. 
Their  only  hope  lies  in  the  iuiroduction  of  fodder  crops  aa 
a  regular  stage  in  the  agricultural  course.  There  are,  how- 
ever, some  fine  breeds  in  existence.  In  Mysore  the  aturit 
mnhdl,  a  breed  said  to  have  been  introduced  by  Ilyder 
All  for  military  purposes,  is  still  kept  np  by  Government, 
lu  the  Madras  districts  of  Nellore  and  Karniil  the  indi- 
genous breed  has  been  greatly  improved  under  the  stiwulns 
of  cattle  showj  and  prizes,  founded  by  Lritisii  officials.  In 
the  Central  Provinces  there  is  a  peculiar  breed  of  trotting 
bullocks  which  is  in  great  demand  for  wheeled  carriages. 
The  large  and  handsome  oxen  of  Guzerat  in  Bombay  and 
of  HarianA  in  the  Punjab  are  excidlently  adapted  for  draw- 
ing heavy  loads  in  a  sandy  soil.  The  worst  cattle  are  to 
be  found  always  in  the  deltaic  tracts,  but  there  their  place 
is  to  a  large  extent  taken  by  ba'Taloes.  These  last  are  BirfiaJ*- 
more  hardy  than  ordinary  cattle ;  their  character  is  main- 
tained by  crossing  the  cows  with  v\'ild  bulls,  and  their  milk 
yields  the  best  gin,  or  clarified  butter.  In  British  Burmah, 
the  returns  show  that  the  total  number  of  buffaloes  is  just 
equal  to  that  of  cows  and  bullocks,  being  about  700,000. 
Along  the  valley  of  the  Indus,  and  in  the  sandy  desert  Camela 
v\hich  stretches  into  Rajputina,  camels  supersede  cattle 
for  agricultural  operations.  In  the  Punjab,  the  total 
estimated  number  of  camels  is  1 70,000.  The  breed  of  Hor^ 
horses  has  generally  deteriorated  since  the  demand  for 
military  purposes  has  declined  with  the  establishment  of 
British  supremacy.  In  Bengal  Proper,  and  also  in  Madras, 
it  may  be  broadly  said  that  horses  are  not  bred.  The  chief 
breeds  in  Bombay  are  those  of  the  Deccan  and  of 
KAthiAwAr,  in  both  of  which  provinces  Government  main- 
tains establishments  of  stallions.  The  Punjab,  however, 
is  the  chief  source  of  remounts  for  the  cavalry  regiments, 
the  total  number  of  horses  in  that  province  being  returned 
at  80,000,  in  addition  to  60,000  ponies.  About  the 
beginning  of  the  present  century,  a  stud  department  was 
organized  to  breed  horses  for  the  u.se  of  the  Bengal  army, 
but  this  system  was  abolished  as  extravagant  and  ineffi- 
cient under  the  governor-generalship  of  Lord  Mayo. 
Eemounts  aro  now  obtained  in  tSe  open  market ;  but  the 
Government  of  the  Punjab  still  maintains  about  130 
stallious,  including  60  imported  from  England  and  40 
Arabs.  The  best  horses  are  bred  by  the  Baluchi  tribes 
along  the  western  frontier.  The  best  ponies  come  from 
Burmah,  Manipur  (the  original  home  of  the  now  well- 
knov\n  game  of  polo),  and  BhutAn.  Four  greaf  horse 
fairs  are  held  in  the  year — at  EAwal  Pindi,  Derd  GhAzl 
KhAn,  Jhang,  and  DerA  IsmAil  KhAn — at  which  about  4500 
horses  were  exhibited  in  1 877-7  8,  and  a  total  stun  of  about 
£1300  was  awarded  in  prizes;  the  average  price  given 
for  native  ,  cavalry  remounts  \iaa  only  £17.  In  recent 
years  much  attention  has  beeii  paid  in  the  Punjab  to  the 
breeding  of  mules  for  military  purposes  ;  and  the  value  of 
these  animals  was  conspicuously  proved  in  the  course  of 

be  profitably  cultivated  for  fodder  at  all  seasons  of  the  year.  Those  most 
strongly  recommended  are  yellow  cholam  {Sorghum  mi^are),  guinea 
grass  {Panicum  jumcntaccnm),  and  horse-gram  {Dolichus  Mnifiorus). 
Sugar-cane  and  rice  also  yield  excellent  fodder  when  cut  green.  Atten- 
tion has  also  been  given  to  subsoil  drainage,  deep  ploughing,  the 
'fertilizing  powers  of  various  manures,  and  ihe  proper  utilization  of 
irrigation  water.  It  has  been  decided  to  establish  a  school  of  ogn- 
cultiu*o  at  Saidapet  in  connexion  witli  tlie  model  farm,  with 
subordinate  branches  in  the  districts,  so  as  to  diffuse  as  widely  a* 
porsiblo  the  agricidtural  lessons  that  have  been  aiready  ieamed.  In 
the  year  1877-78  the  total  expenditure  at  Pftidapet  on  both  farm  and 
school  of  agriculture  n  u  about  £6000. 
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the  operations  in  Afgliinistin  in  1879-80.  Gnvurnment 
maintains  about  fifty  donkey  stallions,  of  wbich  four 
were  imported  irom  Spain,  twenty-eight  from  Arabia,  and 
twelve  from  Bokhara.  Some  of  the  mules  bred  reach  the 
height  of  15  hands.  The  catching  of  elephanU  is  now  a 
Guvernment  monopoly  or  under  Government  supervision, 
except  in  ilalab./'  and  Travancore  where  the  old  proprie- 
tors retain  the  right.  The  chief  source  of  supply  is  the 
north-east  frontio.,  especially  the  range  of  hills  running 
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between  the  valleys  of  the  Brahmaputra  and  the  B&ralc 
(see  ante,  p.  742).  Sheep  and  goats  aro  commonly  reared  in 
the  wilder  parts  of  the  country  for  the  sake  of  their  wooL 
Both  their  weight  for  the  butcher  and  their  yield  of  wool 
are  exceedingly  low.  In  Myoore,  and  with  considerable 
success  at  the  Saidapet  farm,  attempts  have  been  made  to 
improve  the  breed  of  sheep  by  crossing  with  merino  rams.  . 
Pig3  of  great  size  and  most  repulsive  appearance  are  reared, 
and  eaten  by  the  lowest  of  out-caetos. 


Ap^rorimate  KamUrs  cf  Agricultural  Stoch  and  ImpUmcnts  in  some  Indian  Provinces  in  1877-1878. 
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The  forests  of  India,  both  as  a  source  of  natural  wealth 
and  as  a  department  of  the  administration,  are  beginning 
to  re;eive  their  proper  share  of  attention.  Up  to  a  re- 
cent date  the  destruction  of  forests  by  timber  cutters,  by 
chircoal  burners,  and  above  all  by  nomadic  cultivation, 
was  allowed  to  go  on  everywhere  unchecked.  The  ex- 
tension of  cultivation  was  considered  as  the  chief  care 
of  Government,  and  no  regard  was  paid  to  the  impro- 
vident waste  going  on  on  all  sides.  But  as  the  pressure 
of  population  on  the  soil  became  more  densp,  and  the  con- 
Btruction  of  railways  increased  the  demand  for  fuel,  the 
question  of  forest  conservation  forced  itself  into  notice.  It 
was  recognized  that  the  inheritance  of  future  generations 
was  being  recklessly  sacrificed  to  satisfy  the  immoderate 
desire  for  profit.  And  at  the  same  time  the  importance  of 
forests  as  afi'ecting  the  general  meteorology  of  a  country 
was  being  learned  from  bitter  experience  in  Europe.  On 
many  grounds,  therefore,  it  became  necessary  to  preserve 
what  remained  of  the  forests  in  India,  and  to  repair  the 
mischief  of  previous  neglect  even  at  considerable  expense. 
lu  1844  and  1847  the  subject  was  actively  taken  up  by 
the  Governments  of  Bombay  and  Madras.  In  1864  Dr 
Brandis  was  appointed  inspector-general  of  forests  to  the 
Government  of  India,  and  in  the  following  year  an  act  of 
the  legislature  was  passed  (No.  VII.  of  1865).  The  regular 
training  of  candidates  for  the  Forest  Department  in  the 
schools  of  France  and  Germany  dates  from  1867.  In  the 
short  interval  that  has  since  elapsed,  sound  principles  of 
forest  administration  have  been  gradually  extended.  In- 
discriminate .timber-cutting  has  been  prohibited,  the 
burning  of  the  jungle  by  tne  hill  tribes  has  been  confined 
within  bounds,  large  areas  have  been  surveyed  and  demar- 
cated, plantations  have  been  laid  out,  and,  generally, 
forest  conservation  has  become  a  reality. 

From  the  point  of  view  of  administration,  the  forests  are  classi- 
fied as  "reserved"  or  "open."  The  reserved  forests  are  those 
uuder  the  immediate  control  of  officers  of  the  Forest  Deiwitment ; 
thoy  are  managed  as  the  property  of  the  state,  with  a  single  eye  to 
conservancy  and  their  future  develonmcnt  as  a  soui-ce  of  national 
wealth.  Their  limits  are  demarcated  after  survey,  nomadic  culti- 
vatKXi  liy  tlie  hill  tiibes  is  prohibited,  cattle  arc  excluded  from 
ftrazing,  destriiclivc  creepcre  are  cut  down,  and  the  hewing  of  tim- 
ler,  if  permitted  at  all,  is  placed  under  stringent  regulations.  The 
open  forests  are  loss  carefully  guarded  ;  but  in  them  also  certain 
kinds  of  timber-trees  are  preserved.  A  third  class  of  forest  lands 
consists  of  plantations,  on  which  large  sums  of  money  are  spent 
tunually.  It  is  impossible  to  present  in  a  single  view  the  entire 
twrfilt  of  the  labours  of  the  Forest  Department.     In  1872-73  the 
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total  area  of  reserved  forests  in  India  was  estimated  at  more  than 
6,000,000  acres  ;  and  the  area  has  probably  been  doubled  eince 
that  date.  In  the  same  year  the  total  forest  revenue  was  £477,000, 
as  compared  with  an  expenditure  of  £295,000,  thus  showing  a  sur- 
plus of  £182,000.  By  1877-78  Ibe  revenue  had  increased  to 
£664,102,  of  which  £160,308  was  derived  from  British  Burmah, 
and  £126,163  from  Bombay.  The  forest  experts  in  that  year  in- 
cluded—teak, valued  at  £406,652;  lac  and  lac-dye,  £362,008; 
caoutchouc,  £89,381  ;  and  gums,  £183,685.  But  no  figures  that 
can  bo  riven  exhibit  adequately  the  labour  and  the  benefits  of  the 
Forest  Department,  which  is  gradually  winning  back  for  the 
coui  try  the  fee-simple  of  her  forest  wealth,  when  it  was  on  the 
poin.  of  being  squandered  beyond  possibility  of  redemption. 

The  practice  of  nomadic  cultivation  by  the  hill  tribes  Nomadu 
may  conveniently  be  described  in  connexion  with  forest  colUv»««^ 
conservation,  of  which  it  is  the  most  formidable  enemy.  In 
all  the  great  virgin  forests  of  India,  in  Arakan,  on  the 
north-east  frontier  of  Assam  and  Chittagong,  throughout 
the  Central  Provinces,  and  along  the  line  of  the  Western 
GhitSj  the  aboriginal  tribes  raise  their  crops  of  rice,  cotton, 
kc,  in  this  manner.  A  similar  system  has  been  found 
to  prevail  in  Jfadagascar  ;  and  indeed,  from  its  simplicity 
and  its  appropriateness  it  may  fairly  be  called  the  most 
primitive  mode  of  agriculture  known  to  the  human  race. 
Known  as  toungya  in  Burmah,  jtim  on  the  north-east  fron* 
tier,  dahya  in  Central  India,  k-il  in  the  Him.'llayaE,  and 
kumdri  in  the  Western  GhAts,  it  is  practised,  without  any 
material  differences,  by  tribes  of  the  most  diverse  origin. 
Its  essential  features  are  the  burning  down  of  a  patch  of 
forest,  and  sowing  the  crop  with  little  or  no  tillage  on  the 
clearing  thus  formed.  The  tribes  of  the  western  coast  break 
up  the  cleared  soil  with  a  sort  of  hoc-pick  and  spade  or 
even  with  the  plough ;  in  other  parts  the  soil  is  merely 
scratched  with  a  knife,  or  the  seed  is  scattered  on  its  sur- 
face without  any  cultivation  at  alL  In  some  cases  a  crop 
is  taken  off  the  same  clearing  for  two  or  even  three  years 
in  succession,  but  more  usually  the  tribe  moves  off  every 
year  to  a  fresh  field  of  operations.  To  these  nomad  culti- 
vators the  words  rhetorically  used  by  Tacitus  of  the  primi- 
tive Germans  are  strictly  applicable — Arva  per  annoi 
mutant  ;  et  tuperest  ager.  The  wanton  destruction  thus 
wrought  in  the  forests  is  simply  incalculable.  In  addition 
to  the  timber-trees  deliberately  burned  down  to  clear  the 
Boil,  the  fire  thus  started  not  unfrequently  runs  wild 
through  the  forest,  and  devastates  many  sqnaro  miles. 
^Vhereve^  timber  has  any  value  from  the  proximity  of  r 
market,  the  first  care  of  the  Forest  Department  is  to  pro- 
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hibit  these  fires,  end'  to  nssigu  lieavj-  pcnaltic?  fur  any 
infrinfeinent  of  its  rules.  Ths  suciess  of  a  ye.ir's  operatious 
Is  mainly  estimated  by  tlio  degree  io  which  the  reserves 
have  becQ  saved  from  the  Hanic. 

Hut  vast  tracts  of  country  yet  rcm.iiii  in  wliicli  it  would  be 
ccjually  uscIlss  and  impossible  to  place  restraint  upon  nomad  cul- 
tivation, which  is  admitted  to  yield  a  larjjer  profit  than'  ordinary 
enltivation  with  the  plough. .  A  virgin  soil,  manured  many  inrbcs 
deep  with  asliea  and  watered  by  the  lull  burst  of  a  tropical  rein- 
fall,  returns  forty  and  fifty-fold  of  rice,  which  is  the  staple  giaia 
thus  raisccL  In  addition  to  rice,  Indian  corn,  millet,  ocl-seeds, 
and  cotton  aro  sometimes  grown  in  tho  samo  clearing,  toa  secdj 
being  all  thrown  into  the  ground  together,  and  each  aop  ripening 
in  succession  at  its  own  season.  Kxrcpt  to  the  eyes  of  a  fonst 
officer,  a  patch  of  idm  cultivation  is  a  very  picturesqtie  sight 
Men,  women,  and  chiWren  all  work  together  with  a  will,  for  tho 
trees  must  bo  felled  and  burned,  and  the  ?eed  sown,  before  tho 
luonsouu  breaks. 

Irrigation  is  everywhere  dependent  upoa  the  two  supreme 
considerations  of  water  supply  nnd  laud  level.  The  sandy 
desert  that  extends  from  tlie  hills  of  RAjputima  tatha  basia 
of  the  Indus  is  more  absolutely  closed  to  irrigation  th.m 
the  confused  system  of  hill  and  valley  in  Central  India. 
Farther  west,  in  tho  Indus  valley,  irrigation  becomes 
possible,  and  in  no  part  of  India  has  it  been  conducted 
with  greater  perseverance  and  success.  The  entire  prorincs 
of  Sind,  nnd  hardly  less  the  lower  districts  of  the  Punjab, 
are  absolutely  dependent  upon  the  floods  of  the  Indus. 
Sind  has  been  compared  to  Egypt,  and  the  Indus  to  the 
Nile ;  but,  in  truth,  the  case  of  the  Indian  province  is  the 
less  favourable  of  the  two.  In  Sind  tlie  average  rainfall  is 
barely  10  inches  in  the  year,  the  soil  is  a  thirsty  sand, 
and,  above  all,  the  river  does  not  run  in  confined  banks, 
but  wanders  at  its  will  over  a  wide  valley.  The  rising  of 
the  Nile  is  a  beneficent  phenomenon,  whose  effects  can  be 
calculated  with  tolerable  precision,  and  which  the  in- 
dustry of  countless  generations  has  brought  under  control 
for  the  purposes  of  cultivation.  In  Sind  the  inundation  is 
an  uncontrolled  torrent,  which  oftentimes  does  as  much 
harm  as  good.  Broadly  speaking,  no  crop  can  be  grown  in 
Sind  except  under  irrigation,  and  therefore  the  total  enlti- 
vated  area  of  about  3  million  acres  may  be  regarded  a^ 
entirely  dependent  upon  artificial  water-supply.  The  sup- 
ply is  derived  hoB\  the  river  by  two  main  classes  of  canals 
— (1)  inundation  channels,  which  only  fill  when  the  Indus 
ia  in  flood,  and  (2)  perennial  channels,  which  carry  oS 
water  by  means  of  dams  at  all  seasons  of  the  year.  The 
former  are  for  the  most  part  the  work  of  ancient  rulers  of 
the  country,  or  of  the  cultivators  themselves ;  the  latter 
have  been  constructed  since  the  British  conquest.  In  both 
cases  care  has  been  taken  to  utilize  abandoned  channels  cf 
tlie  river.  It  is  impossible  to  present  a  complete  view 
of  the  results  of  irrigation,  for  in  some  provinces,  as  in 
Sind,  it  is  treated  as  a  department  of  land  administration, 
■while  in  others  it  is  almost  entirely  conducted  by  private 
enterprise. 

In  1878-77  abont  900,000  acres  lu  Siud  were Tetnmed  ns  iriigated 
from  works  for  which  capital  and  revonno  accounts  are  kept,  the 
chief  being  the  Ghdr,  Eastern  and  Western  Nard,  Sakhar  (Sukkur), 
Phuleli,  and  Pinyaii;  the  total  receipts  were  about  £190,000,  almost 
entirely  credited  under  tho  head  of  land  revenne.  In  the  same  year 
nbout  445,000  acres  were  irrigated  from  works  of  which  revenne 
accounts  only  aro  kept,  yieMing  about  £7.'>,0C0  in  land  revenue. 
Throughout  tho  remainder  of  the  Bombay  presidency  irrigation  is 
conducted  on  a  comparatively  small  scale,  and  mainly  by  private 
enterprise.  In  the  Concan,  along  tho  coast,  the  heavy  local  rain- 
fall and  the  annual  flooding  of  the  numerous  small  creeks  permit 
rice  to  be  grown  without  artificial  aid.  In  Gnzerat  the  supply  is 
drawn  from  wells,  and  in  the  Dec  an  fr-'m  tanks;  but  both  these 
are  liable  to  fail  in  years  of  deficient  rainfall.  Government  has  now 
undertaken  a  few  comprehensive  schemes  of  irrigation,  which  mostly 
conform  to  a  common  type — damming  uji  the  end  of  a  hill  valley 
bO  as  to  form  an  immense  reservoir,  and  then  conducting  the  water 
ever  tho  fields  by  clianiuds,  which  are  in  some  eases  of  considerable 
length.  In  187(5-77  tlio  total  area  in  Bombay  (excluding  Sind) 
iiTigatoJ  from  Governme-it  works  waa  about  180,000  acres,  yielding 
•  reveuue  of  about  £42,000.    Id  the  same  year  the  total  eipenditnr* 


on  inigalion  (incli.bive  of  Sindl  was  £235,000,— i.C'sftOO  under  the 
tcad  ot  extraordinary  and  4:170,000  of  ordinary  outlay. 

In  some  parts  of  tlio  I'unjab  irrig.ition  is  only  one  degi'ee  lc5» 
necessary  than  in  Sind,  but  the  sources  of  sujiply  are  more  nume- 
rous. In  the  northern  tr.-ict,  uuderthe  Hiinakyas,  and  in  theuppcr 
valleys  of  tho  rivei-s,  water  can  be  obtained  by  digging  wells  Iroin 
10  to  30  feet  below  tho  surface.  In  the  south,  towards  SinJ,  in- 
undation channels  are  usual ;  while  the  upland  tr.acts  that  ris.o 
between  the  basins  cf  tho  main  rivers  are  now  in  courso  of  being 
sirjiplicd  by  the  |n'roiini»rcanaIs  of  the  Government  According  to 
tho  i-ettmisfor  1&77-78,  out  of  a  grand  total  of  22,640,894  acr..!. 
under  cultivation,  5,000,481  were  irrigated  by  private  individual 
and  1,618,854  by  public  cliannols,  giving  a.  total  under  irrigation  c. 
6,619,835  acres,  or  29  percent  of  the  cultivated  area.  The  piinoipii 
Govemmont  works  arc  the  Wtstern  Jumna  canal,  the  Bari  Dodb 
carnal,  and  tho  Siihhid,  tho  last  of  which,  with  tho  largest 
expenditure  of  all,  is  still  incomplete.  Up  to  the  close  ot  1877-78 
the  total  outhyliad  been  £3,645,189  ;  the  total  income  in  that  year 
was  £263,053,  of  whiidi  £171,504  was  classilicd  £3  direct  and 
£91 ,549  as  indirect ;  the  total  revenne  charges  on  works  in  operatiou 
were  £224,316,  of  which  £146,419  was  for  maintenance  and  £77,897 
for  mtorest,  thus  showing  a  surplus  of  £38,737.  On  the  Weslcm 
Jumna  canal  alone  the  net  profit  was  £83,112. 

Tho  North-Westem  Provinces  present  in  tho  great  dodb,  or  high 
land  between  the  Gauges  and  the  Jnmna,  a  continuation  of  tho 
jdiysieal  fcaiures-  to  bo  found  in  the  Upper  Punjab.  The  local  rain- 
fall, iufleed,  is  higher,  but  before  tho  days  of  artificial  irrigation 
occasional  deficiency  repeatedly  resulted  in  terrible  famines.  It  is 
in  this  ti-act  that  the  British  Government  has  been  perhaps  most 
successful  in  averting  the  calamity  of  drought.  In  Sind  irrigation 
is  an  absolute  necessity  ;  in  Lower  Bengal  it  may  be  regarded 
almost  as  a  luxury  ;  but  in  the  great  river  basins  of  Upper  India 
it  serves  the  twofold  object  of  saving  the  population  from  tho 
vicissitudes  of  the  season  and  of  introducing  more  valuable  crops 
and  a  higher  stage  of  agiiculture.  Concerning  private  irrigation 
from  wells  iu  the  Koith-'ft'esteru  Provinces  no  information  ia 
available.  The  great  Goveniment  works  are  the  Ganges  canal,  tho 
Eastern  Jumna  canal,  the  Agra  canals,  and  tsa  Lower  Ganges 
canal,  the  last  of  which  is  not  yet  complete.  Vv  to  the  close  of 
1877-78  tho  total  outlay  had  been  £5,673,401.  The  gross  income 
in  that  year  was  £438,136,  of  which  £337,842  was  derived  from 
water  rates  and  £100,294  from  enhanced  land  revenue  ;  the  work- 
ing expenses  amonnted  to  £143,984,  leaving  £294,152  for  surplus 
profits,  or  6"77  per  cent,  on  the  total  capital  expended  on  works  in 
operation.  Tho  total  area  irrigated  was  1,461,428  acres,  of  which 
more  than  two-thirds  were  supplied  by  the  Ganges  canal.  Ot  tho 
total  area,  415,659  acres  were  under  wheat  and  139,374  onder 
sugar-cane. 

Into  Oudh  no  irrigation  wsrks  have  yet  been  introdnced  by 
Government  A  tolerable  local  rainfall,  the  annual  overflow  of  tho 
rivers,  and  an  abundance  of  low-lying  swamps  combine  to  furnisB 
a  water  supply  that  is  ample  in  all  ordinary  years.  According  to 
the  eettlomeut  returns,  out  of  a  total  cultivated  area  of  8,276,174 
acres,  2,957,397  acres,  or  nearly  36  per  cent,  are  irrigated  by  private 
individuals ;  but  this  figuie  must  include  low  lands  watered  by 
natural  overflow. 

Thronghont  the  greater  part  of  Bengal  there  is  no  demand  for 
artificial  irrigation,  but  the  solicitude  of  Government  has  undertaken 
to  construct  works  in  those  exceptional  tracts  where  experience  has 
shown  that  occasional  drought  is  to  be  feared.  In  tlie  lower  valleys 
of  the  Ganges  and  tlia  Brahmaputra,  and  along  tho  deltaic  seaboard, 
flood  is  a  more  formidable  enemy  than  drought,  and  embankment* 
there  take  the  place  of  canals.  The  Public  Works  Department  has 
altogether  about  2800  miles  of  embankments  under  its  charge,  upon 
■which  £79,105  was  expended  in  1877-78,  either  as  direct  outlay  or 
in  advances  to  landowners.  The  broad  strip  of  northern  Bengal 
and  Behar,  stretching  between  tho  Himalayas  and  the  Ganges,  is 
also  rarely  visited  by  drought ;  though,  when  drought  docs  come, 
the  excessive  density  of  the  population  brings  the  danger  of  fnniino 
very  near.  In  Saran  alone  it  has  been  found  necessary  to  carry  out 
a  comparatively  small  scheme  for  utilizing  the  discharge  of  the 
river  Gandak.  The  great  irrigation  works  iu  Bengal  aro  two  in 
number,  and  belong  to  two  different  types.  (1.)  In  the  delta  of 
Orissa  an  extensive  system  of  canals  has  been  constructed  on  the 
■  pattern  of  those  lower  down  on  the  Coromandel  coast,  which  are 
intended  to  avert  tho  danger  ot  both  drought  and  flood,  and  also 
to  bo  useful  for  navigation.  In  average  seasons,  i.e.,  in  five  years 
out  of  six,  the  local  rainfall  is  sufiicient  for  the  rice  crop,  which  is 
there  tho  solo  staple  of  cultivation  ;  and  therefore  it  is  not  to  bo 
expected  that  these  canals  will  bo  directly  remunerative.  But 
on  the  other  hand,  if  they  save  the  province  from  a  repetition 
of  the  disastrous  year  1865-66,  the  money  will  not  have  been 
expended  in  vain.  (2.)  lu  Souih  Behar  the  flood  d'scharge  of  tho 
Son  has  been  intercepted,  after  the  system  of  engineering  followed 
In  tho  North-West,  so  as  to  irrigate  a  comparatively  thirsty  strip  of 
iond  extending  along  tho  south  bank  of  the  Ganges,  where  distress 
!  iis  ere  now  been  severely  felt.     Iu  this  case  also,  tho  expcndituro 
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tiiasl  he  fcgardcd  i.itlier  iia  an  insnrlnce  Innd  against  famine  tlinn 
>s  rc|>roJuttivc  outlay.  Tlio  noifcs  are  not  yot  com|iUtc,  but  tlio 
piiicricnco  alieaJy  piiincil  jirovcs  that  irrisntion  is  wanted  even  iu 
Drdinnry  scaaoiis.  11  |i  to  the  close  of  1877-78  tlie  total  cxijcndi- 
tiirc  ou  caiiital  nccouut  for  ill  tliu  iirigotion  m-oiks  in  Ikn-^al  was 
i;4,C53,903  ;  tbe  gross  income  for  the  jcar  was  £49,477;  tliu 
working  expenses  wero  £70,286;  and  tlio  cstiTuated  iutcrist  on 
capital,  at  45  per  cent.,  amounted  to  £203,971,  thus  sliowing  a  net 
deficit  of  £224,780.     Tho  area  irrigated  was  about  400,000  acres. 

In  tlio  Mailras  presidency,  and  generally  throughout  southern 
India,  facilities  for  irrigation  assume  a  decisive  linjiortanco  in 
determining  the  clmractcr  of  agrieuUiirc.  Crops  dejicndent  on  tlio 
rainfall  are  distinguished  as  "  dry  crojis,"  cODipi-choudiiig  the  large 
class  of  millets.  Kieo  can  only  be  grown  on  "  wet  laml,"  which 
means  land  capable  of  being  iiTigateX  K.xccpt  on  the  Malabar  or 
western  eoost,  the  local  rainfall  is  nowhere  sulticiently  ample  or  suQi- 
eieutly  steady  to  secure  an  ade<iuato  fvnter  supply.  Kvcrywherc 
else  water  has  to  bo  brought  to  tho  fields  from  rivern,  from  tauks, 
or  from  wells.  Out  of  tho  total  cnltivated  ai-ea  of  Mnili-as,  only  15 
percent,  is  classified  as  "wetland;"  the  rest  is  at  the  mercy  of 
tho  monsoons.  From  time  immemorial  an  in<lustrious  population 
luia  made  use  of  all  the  means  a^-uilable  to  store  up  tnc  rainfall 
and  direct  the  river  floods  over  their  fields.  The  upland  arv.as  arc 
stndded  with  tanks,  which  sometimes  cover  square  miles  of  ground; 
the  rivers  are  crossed  by  innumerable  anicuts,  or  dains  by  which 
the  floods  are  diverted  into  long  aqueducts.  Moat  of  these  works 
are  now  tho  pioiKrty  of  Guvcrumeut,  which  annually  expends  largo 
sums  of  money  m  maintenance  and  n'jtaii-s,  looking  for  remunera- 
tion only  to  the  angmeuted  land  revenue.  The  average  rate  of 
assessment  is  93.  6<I.  per  acre  on  irrigated  land,  as  comparcd  with 
o^ly  23.  3<1.  i>er  acre  on  uniirigated  laud.  It  is,  therefore,  not  only 
the  duty  but  the  manifest  advantage  of  Government  to  extrnd  tho 
facilities  fox  irrigatiou  wherever  tlio  physical  a£|>cct  of  the  country 
Will  (KKinit  The  deltas  of  the  Goddvaii,  the  Kistna,  and  the  liaveri 
(C'auveiy)  have  within  recent  years  been  traversed  by  a  uetnork  of 
cauald  and  thus  guai^ntced  against  any  risk  of  famine.  Smaller 
noilcs  oi  a  similar  nature  have  been  carried  out  in  other  places  ; 
while  a  private  company,  with  a  Government  guarantee,  has  ondcr- 
taken  tlic  more  dillicult  task  of  utilizing  on  a  graud  scale  the  waters 
of  the  Tungabhadra  amid  the  kills  and  vales  of  the  interior. 
According  to  the  latest  statistics,  the  total  irrigated  area  of  the 
presidency  is  about  5  million  acres,  yielding  nlund  revenue  of  aboat 
2  millions  sterling.  Of  this  total,  1,680,178  acres,  with  a,  revenue 
or£739,778,  are  irrigated  by  eight  great  systems,  for  which  reTenue 
and  capital  accounts  are  kept  The  minor  works  consist  of  aboat 
85,000  tanks  and  irrigation  canals,  and  about  1140  anicuts  or  dams 
across  streams. 

In  Mysore,  tanks,  anicuts,  and  wells  dug  in  the  dry  beds  of 
Vivers  alford  the  means  of  irrigation,  but  wet  cnltivation  is  there 
iren  rarer  than  in  Madi-aa.  After  the  disastrous  famiue  of  1876-78 
tome  comprtheubivo  schemes  of  throniug  embankments  across 
-iver  valleys  were  undertaken  by  Government,  In  the  Central 
I'rovinces  irngation  still  remains  a  matter  of  private  enterprise. 
According  to  the  settlement  returns,  out  of  a  total  cultivated  area  of 
13,610,503  acres,  804,370  acres,  or  6  per  cent,  are  irrigated  by 
private  individuals.  The  only  Goveniment  work  is  a  tank  in  the 
district  of  Nimar.  In  British  iJurmih,  as  in  tower  Bengal,  em- 
bnnkments  take  the  phice  of  canals,  being  classed  as  "  irrigation 
Works"  in  tho  anuual  reports.  Within  the  last  few  years  Goveni- 
•iieut  has  spent  about  £318,QO0  under  this  heading,  in  order  to  save 
(lie  low  rice-Hoids  along  the  Irawadi  from  destructire  inundation. 

The  following  figures,  applying  to  India  as  a  whole,  partially 
Uiow  bow  tho  Goverument  has  performed  its  duty  as  a  landlord  in 
undertaking  prodnctive  public  works.  During  the  ton  years  ending 
tiatvh  1878  a  total  sum  of  £10,457,702  was  expended  on  inigation 
miller  the  budget  heading  of  "  extraordinary,"  as  compared  with 
£18  636,321  expended  on  stats  railways  in  the  some  period.  In 
the  twelve  months  ending  at  the  same  date  irrigation  yielded  a 
^ross  income  of  £495,142,  as  compared  with  £548,528  derived  froin 
•tato  railways;  while  £370,747  was  ch-arged  to  revenue  acconnt 
tgainat  irri^aliou  and  £420,754  against  state  railways. 


IkTEEMAL  CoMMrNlCATlOX. 

nitilieat/3.-—The  existing  system  of  railway  commnmca' 
tion  iu  India  dates  from  the  adiuinistration  of  LorJ 
Dalliousic,  who  brought  to  boar  upon  thu  question  b.\\ 
espcrience  gained  at  the  Boanl  of  Trade  when  railway 
speculation  iu  England"  was  at  its  height,  Tho  first  Indinn 
line  was  projected  in  1843  by  Sir  Macdonald  Stephenson, 
who  was  afterwards  active  in  forming  the  East  ludia  Eailway 
Company  ;  but  that  premature  scheme  was  blighted  by  tho 
financial  panic  that  followed  soon  afterwards  in  England. 
Bombay,  the  city  that  ha."  most  benefited  by  railway  enter- 
prise, BJiw  the  first  sod  turned  in  1850,  and  the  first  line  of 
3  miles  to  ThAn.-V  (Tanna)  opened  iu  1853.  The  elaborate 
minute  drawn  up  by  Lord  Dalhousio  in  the  latter  year 
still  faithfully  represents  tho  railway  map'  of  India  at  the 
preseiit  day,  though  modified  in  detail  by  Lord  Slayo's 
reform  of  18G9.  Lord  Dalhousie's  scheme  cnnsisted  of  a 
few  trunk  lines,  traversing  the  length  and  breadth  of  the 
peninsula,  and  connecting  all  the  great  cities  and  military 
cantonments.  Thcso  trunk  lines  were  to  be  constructed 
by  private  compauies,  to  whom  Government  should 
guarantee  a  minimum  of  5  per  ceut  interest  on  theii 
capital  expended,  and  from  whom  it  should  demand  io 
return  a  certain  measure  of  subordination.  The  system 
thus  sketched  out  was  promptly  carried  into  execution, 
and  by  1871  Bombay  was  put  into  direct  railtvay  com- 
munication with  the  sister  presidencies  of  Calcutta  and 
Madras,  The  task  Lord  llayo  had  to  undertake  was  the 
development  of  traffic  by  means  of  feeders  which  should 
tap  the  districts  of  production  and  thus  open  up  the  entire 
country.  The  means  ho  determined  to  adopt  was  the  con- 
struction of  minur  lines  by  the  direct  agency  of  the  stale, 
on  a  narrower  gauge,  and  therefore  at  a  cheaper  rate,  than 
the  existing  guaranteed  railways. 

The  guaranteed  lines,  including  the  East  Indian,  which  was 
transferred  to  Government  in  1879  in  accordance  with  terms 
applicable  to  all  alike,  comprise  the  following: — the  East  iDdian, 
running  up  the  valley  of  the  Cauges  from  Calcutta  (Howiah)  ai 
far  as  Delhi,  with  a  branch  to  Jabalpur;  the  Great  Indian  Penin- 
sular, which  starts  from  Bombay  and  sends  one  arm  north-cast  to 
Jabalpur,  with  a  branch  to  Nagpur,  and  onother  south-east  ♦o 
the  frontier  of  Madras ;  the  Madras  line,  with  its  terminus  similarlj 
st  JIadras  city,  and  two  arms  niimiug  respectively  to  the  Great 
Indian  Peninsular  junction  at  Ruichur  and  to  Beypur  on  the  oppo- 
site coast,  with  branches  to  Bangalore  and  I^Uar}-;  the  Oudh  and 
Itohilkhand,  connecting  Lucknow  and  iloradahad  with  Cawnpoi 
and  Benares;  the  Bombay,  Baro.la,  and  Central  India,  which  rum 
due  north  from  Bombay  through  the  fertile  plain  of  Guzerat,  and  t> 
destined  ultimately  to  bo  extended  ocrcss  li.ijputdna  to  Delhi,  thi 
Siod,  Punjab,  and  Delhi,  consisting  of  three  sections,  one  in  Lowei 
Sind,  another  from  Delhi  to  Lahore,  and  the  third  from  Lahort 
to  Miiltdn;  the  Squth  Indian  (the  only  one  on  the  narrow  gauge;, 
in  the  extreme  south,  from  Cape  Comorin  to  Madras  city;  and  th« 
Eastern  Bengal,  traversing  the  richest  [portion  of  the  Cangctic  delta 
The  state  lines  are  too  nuriierous  to  be  described  singly.  They  ii» 
elude  the  extension  flora  Lahore  to  Peshawar  on  the  north-weit 
fioutkr,  which  at  present  stops  short  at  Jhelum;  the  "  missinj 
link,"  from  iliUtan  to  Hyderabad,  thus  bringing  the  Punjab  inti 
direct  connexion  with  its  uotiTral  seaport  at  Karachi  (opcne< 
throughout  in  1878);  the  lino  up  the  volley  of  the  lraw|idi  fran 
Bangoon  to  Prome ;  and  several  short  lines  which  have  been  con 
stracted  entirely  at  the  expense  of  native  states. 


Slntialia  «/  Indian  Hailicaijs/or  1878. 


Mllct 
Oi.i.n. 

CipUll 

Exptndcd. 

\umbfi  of 
roAsi-n^L-i^ 

Tun«  of  Gooat 
and  Minerals 

Iliad  of 
Live  Slock. 

Rtcdrta. 

Oroaa 
Exi^nsea. 

KU 

Earnings 

Guaranteed  railways 

8044 

2171 

£95,430,863 
19,623,591 

32,206,570 
6,259,173 

7,166,205 
1,005,412 

£9,r.03,721 
901,032 

£4,501,693 

£5.002.028 

705,245 1      195,787 

Totals 

8215 

£115,059,454 

38.495.743 

8,171,617 

594,249 

£10,404,753 

£5,206,938  (£5,197,819 

These  figures  show  1  mile  of  railway  to  every  109  sqnare  miles  of 
the  area  of  British  India,  or  to  every  179  square  miles  of  the  area 
jf  the  CDti.'S  peninsula.  Tk«  arcra^  cost  of  construction  i>er  mile 
is  almost  ex.-.tl^  £14,000,  Tlie  g«srantecd  railways,  embracing 
the  great  trunK  hues  througheut  ludia,  are  on  th«  "  broad  gauge 


of  5  feet  6  inches  ;  tho  st^te  lines  follow  as  a  mh  tfa«  narrow  oi 
metre  gauge  of  3°281  feet. 

Hoads. — As  the  railway  system  of  India  apprdeches  its 
completion,  tho  relative  importance  of  tho  roads  natnral.'j 
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diminishes.  From  a  military  point  ot  view,  rapid  communi- 
cation by  rail  has  now  superseded  the  old  marching  routes 
as  completely  as  in  any  European  country.  Like  Portsmouth 
^n  England,  Bombay  in  India  has  become  the  national  har- 
bour for  the  embarkation  and  debarkation  of  troops.  On 
Landing  at  Bombay,  all  troops  proceed  for  a  short  rest  to  the 
healthy  station  of  Deoldli  on  the  plateau  of  the  Deccan, 
(vhenco  they  can  reach  their  ultimate  destinations,  however 
l-emote,  by  easy  railway  stages.  The  Grand  Trunk  Road, 
l-unning  up  the  valley  of  the  Ganges  from  Calcutta  to  the 
north-west  frontier,  which  was  first  planned  in  the  IGth 
century  by  the  Afgh.^n  emperor  Slier  Shdh  and  was  brought 
to  completion  under  the  administration  of  I/ord  George 
Bentinck,  is  now  for  the  most  part  untrodden  by  troops. 
But  though  the  railway  system  occupies  the  first  place 
for  military  and  commercial  purposes,  the  actual  mileage 
and  economic  importance  of  roads  have  greatly  increased. 
They  do  not  figure  in  the  imperial  balance-sheet,  nor  do 
they  strike  the  popular  imagination,  but  their  construction 
and  repair  constitute  two  of  the  most  important  duties  of 
the  district  oOScial.  A  few  lines,  such  as  the  continuation 
of  the  Grand  Trunk  Road  in  the  Punjab,  are  still  substi- 
tutes for  the  railways  of  the  future.  Others,  which  climb 
the  passes  of  the  Him.'^layas,  the  AVestern  Gh.^ts,  or  the 
Nllgiris,  will  probably  never  bo  superseded.  The  great 
majority,  however,  are  works  of  local  utility,  serving  to 
promote  that  ease  and  regularity  of  communication  upon 
which  the  existence  of  civilization  so  largely  depends. 
The  substitution  of  the  post-cart  for  the  naked  runner,  and 
that  of  wheeled  traffic  for  the  pack-bullock,  are  silent 
fevolutions  effected  under  British  rule. 

The  more  important  roads  are  all  carefully  metalled,  the 
material  employed  in  most  provinces  being  kanlcar  or 
calcareous  limestone.  In  Lower  Bengal  and  other  deltaic 
tracts,  where  no  kind  of  stone  exists,  bricks  are  roughly 
burnt  and  then  broken  up  to  supply  metal  for  the  roads. 
The  minor  streams  are  crossed  by  permanent  bridges,  with 
foundations  of  stone,  and  not  unfrequently  iron  girders. 
The  larger  rivers  have  temporary  bridges  of  boats  thrown 
across  them  during  the  dry  season,  which  give  place  to 
ferries  in  time  of  flood.  Avenues  of  trees  afford  shade 
and  material  for  timber.  Most  of  these  main  lines  are 
under  the  "charge  of  the  Public  Works  Department. 
The  burden  of  maintaining  the  minor  roads  has,  by  a 
recent  administrative  reform,  been  thrown  upon  the  local 
authorities,  who  depend  for  their  pecuniary  resources  upon 
district  committees  and  are  often  compelled  to  act  as  their 
own  engineers.  No  statistics  are  available  to  show  the 
total  mileage  of  roads  in  British  India,  or  the  total  sum 
expended  on  their  maintenance. 

Inland  navigation  is  almost  confined  to  the  four  great 
rivers,  the  Ganges,  the  Brahmaputra,  the  Indus,  and  the 
Irawadi.  These  all  flow  through  broad  valleys,  and  from 
time  immemorial  have  been  the  chief  means  of  conveying 
the  produce  of  the  interior  to  the  sea.  South  of  the 
Gangetio  basin  there  is  not  a  single  river  that  can  be  called 
navigable.  Most  of  the  streams  in  that  tract,  though 
mighty  torrents  in  the  rainy  season,  dwindle  away  to  mere 
threads  of  water  and  stagnant  pools  during  the  rest  of  the 
year.  The  Goddvari  and  the  Narbadd,  whose  volume  of 
water  is  ample,  are  both  obstructed  by  rocky  rapids  which 
engineering  skill  has  hitherto  been  unable  to  overcome.  A 
total  sum  of  1 J  millions  sterling  has  been  in  vain  expended 
upon  the  former  rive..  Indeed,  it  may  be  doubted  whether 
water  carriage  is  able  ti>  compete,  as  regards  the  more  valu- 
able staples,  with  communication  by  rail  After  the  East 
Indian  Railway  was  opened,  steamers  ceased  to  ply  upon 
the  Ganges;  and  the  steam  flotilla  on  the  Indus  simi- 
larly shrank  to  insignificance  when  through  commnnica- 
tion   by  rail  became    possible   between    Miiltan   and    Kar.^chi. , 
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On  the  Brahmaputra  and  its  tributary  the  BArak,  and  on 
the  Irawadi,  steamers  still  run  secure  from  competition. 
But  it  is  in  the  Gangotic  delta  that  river  navigation  attains 
its  highest  development.  There  the  population  may  be 
regarded  as  half  amjihibious.  Every  village  can  be  reached 
by  water  in  the  rainy  season,  and  every  family  keeps  it-a 
boat.  The  main  channels  of  the  Ganges  and  Brahni.nputra 
and  their  larger  tributaries  nre  navigable  all  the  year 
through.  Darinrf  the  rainy  months  road-carriage  is  al- 
together superseded.  All  the  minor  streams  are  swollen 
by  the  rainfall  on  the  hills,  and  the  local  downpour;  while 
fleets  of  boats  sail  down  with  the  produce  that  has  accumu- 
lated in  warehouses  on  the  river  banks.  The  statistics  of 
this  subject  belong  rather  to  the  department  of  internal 
trade,  but  it  may  be  mentioned  here  that  the  number  of 
laden  boats  registered  at  certain  of  the  river-stations  tq 
Bengal  in  the  year  1877-78  was  401,729. 

The  great  majority  of  the  Bengal  rivers  require  no 
attention  from  Government,  but  the  system  known  as  the 
three  Nadiyd  rivers  is  only  kept  open  for  traBic  by  close 
supervision.  A  staff  of  engineers  is  constantly  employed 
to  watch  the  shifting  bed,  to  assist  the  scouring  action  of 
the  current,  and  to  advertize  the  trading  community  of  the' 
depth  of  water  from  time  to  time.  In  the  year  1877-78 
a  total  sum  of  .£9522  was  expended  on  this  account,  while' 
an  income  of  .£32,494  was  derived  from  tolls. 

The  artificial  water  cliannela  of  India  may  be  divfded  into  twoT 
classes— (1)  those  confined  to  navigation,  and  (2)  those  primarily 
constructed  for  purposes  of  imgation.  Of  the  former  class  the 
most  important  examples  are  to  bo  found  in  the  south  of  the  pen- 
insula. On  both  the  Malabar  and  the  Coromandel  coasts  the  strip' 
of  lowland  lying  between  the  mountains  and  the  sea  affords  natural 
facilities  for  the  construction  of  an  inland  canal  running  parallel  to 
the  shore.  In  llalabar  the  s.Tlt-water  lagoon&or  lakes,  which  foriii 
such  a  prominent  feature  in  the  local  geography,  meiely  required 
to  be  EUjiplemented  by  a  few  cuttings  to  supply  continuous  water 
communication  from  the  port  of  Calicut  to  Cape  Comorin.  On  ths' 
east  coast,  the  Buckingham  canal,  running  north  from  Madraj, 
city  as  far  as  the  delta  of  the  Kistna,  has  been  completed  with- 
out any  great  engineering'diflTiculties.  In  Bengal  there  are  a  few' 
artificial  canals  of  old  date,  but  of  no  great  magnitude,  in  the 
neighbourhood  of  Calcutta.  The  principal  of  these  form  the  system 
known  as  the  Calcutta  and  Eastern  canals,  which  consist  for  the 
most  part  of  natural  channels,  artificially  deepened  in  order  to  afford 
a  safe  boat  route  through  the  Sundarbans.  Up  to  the  close  of  the 
year  1877-78  a  capital  sum  of  £300,332  had  been  expended  by 
Government  on  these  canals,  and  the  gross  income  in  that  year  was 
£44,120  ;  after  deducting  cost  of  repairs,  ic.,  charged  to  revenue 
account,  and  interest  at  the  rate  of  4J  per  cent.,  a  net  profit  was 
left  amounting  to  £8748.  The  Hiji'li  tidal  canal  in  Jlidnapur 
district,  which  cuts  off  a  difficult  corner  of  the  Hugli  (Hooghly) 
river,  yielded  a  net  revenue  of  £3171  in  the  same  year. 

Most  of  the  great  irrigation  works,  both  in  northern  and  eoutheni 
India,  have  been  so  constructed  as  to  be  available  also  for  naviga- 
tion. The  general  features  of  these  works  have  been  already  de- 
scribed.  The  works  of  the  Madras  Iriigation  Company  on  thi 
Tungabhadra  were  not  made  available  for  navigation  until  1879. 
A  scheme  is  now  under  the  consideration  of  the  Bengal  Government 
for  joining  the  Jlidnapur  and  Orissa  canal  systems,  and  extending 
the  line  ot  water  communication  farther  southward  through  th» 
Chilkd  Lake  as  far  as  Ganjdm,  400  miles  from  Calcutta. 

COMMEECE. 

The  trade  of  India  may  be  considered  under  four  heads  : 
— (1)  sea-borne  trade  with  foreign  countries;  (2)  coasting 
trade;  (3)  frontier  trade,  chiefly  across  the  northern  moun- 
tains ;  (4)  internal  traffic  within  the  limits  of  the  empir&' 

Sea-borne  Trade. — With  an  extensive  seaboard,  Indie 
has  Cut  few  ports.  Calcutta  monopolizes  the  commerce,  not 
only  of  Lower  Bengal,  but  of  the  entire  basing  of  the  Ganges 
and  the  Brahmaputra.  Bombay  is  the  sole  outlet  for  the 
agricultural  wealth  of  Quzerat,  the  Deccan,  and  the  Central 
Provinces  ;  while  KarAchi  (Kurrachee)  performs  a  similai 
office  for  the  Indus,  and  Rangoon  for  the  Irawadi.  The 
natural  value  of  these  four  ports  has  been  permanently 
confirmed  by  the  construction  of  the  maiu  line.i  of  railway 
communication.     In  the  south  of  India  only  is  sea-boma 
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trade  distributed  along  the  coast.  The  western  side  has  a 
succession  of  tolerable  harbours,  from  Goa  to  Cochin.  On 
the  east  there  is  not  a  single  safe  roadstead  nor  a  navigable 
river,  but  ships  anchor  some  distance  off  Ihe  shore  at 
Madras,  and  at  other  points,  generally  near  the  mouths  of 
the  rivers.  Of  the  total  foreign  trade  of  India,  Calcutta 
and  Bombay  control  about  40  per  cent,  each;  Madras  has  6 
per  cent.,  Rangoon  4  per  cent,  and  Kar.'ichi  2  per  cent, 
leaving  a  balance  of  only  8  per  cent,  for  all  the  remaining 
ports  of  the  country.  Calcutta  and  Bombay  may  be  called 
the  two  centres  of  collection  and  distribution,  to  a  degree 
without  a /parallel  in  other  countries;  and  the  growth  of 
their  prosperity  is  identical  with  the  development  of  Indian 


757 


commerce. 


Fortiyr  Trade  of  India  for  Forty  Tears,  tlasaified  aeeording  to 
Quinquennial  Periods,  in  Millions  Sterling. 


Pcrlodt. 

Avertigd  Imports. 

Average  Exports.                  1 
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Maou'ac- 

tares. 
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Merchaa- 
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7-69 
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81-70 
83  04 
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3  76 
8  07 
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17-63 
826 
98« 

S-34 
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311 
1566 
35  08 
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190'] 
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65-86 
56  25 
60-33 

0-48 
1-33 
1«0 
093 
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•-80 
1-59 
381 

+  4  17 
-^  4  79 
+  4  17 
-    100 
+  211 
+  8  34 
+  16-54 
+  14  91 

General 
Arerag". 

[•    1037 

31-33 

934 

10-09 

86  04 

1-37 

+  6-75 

The  preceding  table,  which  has  been  ..ompiled  from 
materials  furnished  by  the  Parliamentary  Abstract  for 
1879,  demands  a  few  words  of  explanation.  The  average 
of  quinquennial  periods  has  been  taken  in  order  to  coun- 
teract, as  far  as  possible,  accidental  fluctuations.  The  two 
columns  giving  the  imp.orts  of  treasure  and  the  exports 
of  raw  cotton  both  show  exceptional  increases  between 
1855  and  1869,  due  mainly  to  the  effects  ctf  the  Mutiny 
and  of  the  American  War.  Far  more  instructive  are  the 
(three  columns  giving  the  imports  of  cotton  manufactures 
and  of  total  merchandise  and  the  exports  of  total  mer- 
chandise. Each  of  these  three,  without  exception,  exhibits 
a  progressive  increase  in  every  one  of  the  eight  quin- 
quennial periods.  In  the  full  period  of  forty  years  the 
▼alue  of  cotton  goods  imported  has  multiplied  sixfold; 
the  value  of  total  merchandise  imported  baa  multiplied 
fivefold ;  and  the  value  of  total  merchandise  exported  has 
multiplied  more  thin  fourfold. 

Before  examining  in  detail  the  history  of  some  of  tne  chief  staples 
of  trade,  it  may  be  convenient  to  give  in  this  place  the  statistics  of 
a  single  year, — 1877-1878,  which  was  a  year  of  inflation,  despite  the 
incidence  of  famine  in  southern  India.  In  1877-78  tho  aggrepate 
volume  of  foreign  sea-bomo  trade  exceeded  126  millions  sterling 
in  value.  The  transactions  of  Government  show  an  import  of 
£2,138, 182  and  an  export  of  £36,615.  The  imports  of  merchandise 
were  £39,336,003,  and  of  treasure  £17,366,460;  total  imports, 
£56  691,463.  The  exjwrts  of  merchandise  were  £65,185,713,  and 
of  treasure  £2,165,138  ;  total  exports,  £67,340,819.  These  figures 
^how  an  excess  of  expoi^  over  imports  (including  treasure)  amount- 

ng  to  £8,494,250,  and  an  excess  of  treasoro  imported  to  the 
.tmounl  of  £15,200,324.  The  total  number  of  vessels  that  entered 
»nd' cleared  was  12,637,  with  an  aggregate  of  6,754,379  tons,  or  an 
average  of  459  tons  each.  Of  the  total  tonnage  76  per  cent,  was 
British,  7  per  cent  British  Indian,  4  per  cent,  native,  and  13  per 
cent  foreign, — American,  Italian,  and  French  being  best  represented 
in  the  latter  clfiss.  There  was  also  a  land-borne  frontier  trade  esti- 
mated at  7J  millions— imports  into  India  4J  millions,  exports  3} 
millions.  The  grand  total  of  the  land-bomo  and  sea-borne  foreign 
trade  of  India  in  1878,  was  134  millions. 

-  The  foUoj^ng  tables  give  the  principal  items,  together  with  the 
to'oJis  of  import  and  export  for  1877-78,  showing  the  quantities 
Wheiwo'  oossible.  as  well  as  the  values  : — 


The  pl6s  mgn  y  -f ;  staoas  tor  exoess  ot  exports,  or  so-oalled  tavoarabl« 
balance  of  trado ;  the  mip.iw  sin '  ->  stands  for  excess  of  im(>o<'t9 


Foreign  Trade  of  British  India  {n  1877-78. 
/mperti. 


Apparel 

Coal  and  coke tons 

Cotton  IwUt  and  jarn...       It 

Cotton  piece-goods — 

Grejr yds. 

White „ 

Colour«d..» ».-..      „ 

Olheraorts. ^. 

Total  colton  goods........ 

nardware  and  cutlery  ...... 

Uquo.-s — 

Ale,  beer,  porter gals. 

Spirits „ 

Wines  snd  llquetm...     „ 

Other  sorta , 

Total  liquors 

Mschlnerj,  Ac 

Metals- 
Copper „ cwts. 

Iron „ 

Other  sorts „ 

Total  metals „ 

Provisions 

Rallwsy  plant 

Suit  - tons 

Silk,  raw lb 

Silk,  manufactured jdSL 

Spices lb 

Sugar  cwts. 

Woollen  goods yds. 

Ulscellancous .  -.»._..... 


Total  merchandise.. 

Treasure 

Government  stores  


Quaotltiea 


601,159 
36,194,135 

9J2,537.S79 
215,624,360 
150,548,718 


1,828,077 

737,714 

496,738 

14.160 


320,103 

2,437,721 

330,789 


2,676,684 


3,068,618 


254.331 

2,102.930 

8,328.716 

53,123.137 

475.105 

7,069,693 


Valna. 


i,g50,4at 

11.563.853 

3,936.  I0« 

.3,464.11)3' 

369.348 


t 
1,007  ,»3t 


20.1JJ.716 
44«.tt8 

113.070 
«47,661 
436,020 
4,tott 

I.401,<69 

860,991 

1.498,175 

1,435,561 

671,738 


8.«0S,464 
856.797 
»07,003 
401.866 
•78,069 
•04.883 
4aS,S84 
T9t,0«6 
782,781 

(,671,693 


(9,8I«,003 
17.866.460 
i,lM,182 


Bxp^rti, 


Coffee ..-._..      B 

Cotton,  raw « 

Cotton  piece-goods ......  yds. 

Colton  tvt-lst &> 

Indigo M..cvts. 

Oilier  dyea „ 

Giain— 

Rice ,, 

Wheat „ 

Other  sorts -..    „ 

Total  grain 

Hides  and  skins no. 

Jute,  raw  „ cwts. 

Jute,  manufsctnred  „ 

Lac,  excepting  lac-dye   cwts. 

OIU  _ 

Oplnm chests 

Saltpetre -..cwts. 

Seeds— 

Linseed  , 

Rape  , , 

Gingelly  or  Itt  .......     „ 

Other  sorts  ...-...»..    „ 
Total  seeds..........    , 

Silk,  raw _ ft, 

Slik,  manufactured -  yds 

Spices y 

Sugar cwtc 

Tea Bi 

Timber,  teak tono 

Tobacco lb 

Wool,  rsw 

Woollen  manufkctures 

Miscellaneous 


Total  Indian  prodace  .... 

Forelfrn  merchandise 

Treasuie  

GoTemment  stores 


Grsnd  total . 


Quantities 


33,300,624 

387,416.624 

17,646,591 

16,600.291 

120,0)5 

735,838 


18,428.386 

6,M0,150 

879,806 


25,648,343 
32,916.317 
5,450,376 

95|075 

93.820 
889,003 


7,193.918 

),103,488 

1,158,802 

635.813 


13,187.020 

1.512,819 

1,535,453 

13,''0.\OJ5 

844.1-^5 

M,469,075 

66.939 

11.103.333 

33,075,333 


£ 

l.S3S,499 

9,383,534 

443,386 

683,058 

8,494.334 

406,600 


6.950.276 

2,851,990 

336,834 


10,134,100 

1,766.837 

a.618,114 

771,12- 

883.039 

871,652 

13,374.855 

879,003 


4.224,429 

1,918.434 
848.226 
869.191 


7,««0,384 
708.549 
151,060 
236.615 
746.851 

8,044.571 
406,653 
93.037 
948,646 
207.873 

1,874,939 


•1.143.688 

3.042.180 

3,166,136 

U,616 


•7.377,4«4 


As  regards  the  imports,  the  first  thing  to  notice  is  tha 
enormous  predominance  of  two  items — cotton  goods  and 
treasure.  On  an  average  of  the  last  forty  years,  cotton 
goods  form  33  per  cent.,  or  exactly  one-third  of  the  total, 
and  treasure  an  additional  30  per  cent.  Next  in  order 
come  metals  (copper,  which  is  largely  used  by  native 
smiths,  slightly  exceeding  iron) ;  Government  stores,  in- 
cluding munitions  of  war,  boots,  liquor,  and  clothing  for 
soldiers,  and  railway  plant ;  liquors,  entirely  for  European 
consumption ;  coal,  for  the  use  of  the  railways  and  mills ; 
railway  plant  for  the  guaranteed  companiea  ;  provisions, 
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machiuery  and  imll-work,  and  manufactured  silk,  Ic  will 
thus  be  seen  that,  witli  the  single  exception  of  Manchestei 
goods,  no  articles  of  European  manufacture  are  in  demand 
^or  native  consumption,  but  only  for  the  needs  of  the  civi 
lized  administration,  and  no  raw  produce,  except  copper, 
iron,  and  salt. 

Considering  that  England's  export  trade  witl*  India  thus 
mainly  depends  upon  piece-goods,  it  is  curious  to  recollect 
the  history  of  cotton  manufacture.  In  the  beginning  of  the 
47th  century  the  industry  had  not  been  introduced  into 
England,  and  whatever  demand  there  was  for  cotton  ic 
that  country  was  satL'ified  bj  circuitous  importations  from 
India  itself,  where  cotton-weaving  is  an  immemorial 
industry.  In  1641  "  Manchester  cottons,"  in  imitation  of 
Indian  calicoer  and  chintzes,  were  still  made  of  wool. 
Cotton  is  said  to  have  been  first  manufactured  in  England 
in  1676.  To  foster  the  nascent  industry,  a  succession  of 
statutes  were  passed  prohibiting  the  wear  ©f  imported 
cotton.!  ;  and  it  was  not  until  aftur  the  inventioiis  of  Ark- 
wnghc  and  others  and  the  application  of  steam  as  a  motive 
power  had  secured  to  Manchester  the  advantage  of  cheap 
production  that  these  protective  measures  were  entirely 
removed.  In  the  present  century  Lancashire  has  rapidly 
distanced  her  instructors.  During  the  five  years  1840-45 
tie  annual  import  of  cotton  manufactures  into  India  aver- 
aged a  little  over  £3,000,000  sterling.  In  each  subse- 
quent quinquennial  period  there  has  been  a  steady  in- 
crease, until  in  the  year  1877-78  the  import  reached  the 
unprecedented  total  of  £20,000,000  sterling,  or  an  increase 
of  more  than  sixfold  in  less  than  forty  years. 

The  importation  of  treasure  is  perhaps  still  more  extra- 
ordinary, when  we  bear  in  mind  that  it  is  not  consumed  in 
the  using,  but  remains  permanentlj  in  the  country.  Dur- 
ing the  same  period  of  forty  years  the  net  import  of  trea- 
sure, deducting  export,  has  reached  the  enormous  aggregate 
of  just  319  millions  sterling,  or  more  than  £l,.6s.  6d.  per 
Ltad  of  the  240  million  inhabitants  of  the  peninsula.  Of 
course,  by  far  the  larger  portion  of  this  was  silver,  but 
the  figures  for  gold  are  by  no  means  inconsiderable.  Dur- 
ing the  ten  yeara  ending  with  1875,  when  the  normal  value 
of  silver  in  terms  of  gold  was  but  little  disturbed,  the  total 
net  imports  of  treasure  into  India  amounted  to  just  99 
millions ;  of  this  total  62  J  millions  were  in  silvei  and  36^ 
millions  in  gold,  the  proportion  of  the  latter  metal  being 
thus  considerably  more  than  one-third  of  the  whole.  Ou 
separating  the  re-exports  Irom  the  imports,  the  attraction 
of  gold  to  India  appears  yet  more  marked  Of  the  total 
imports  of  gold  only  7  per  cent,  was  re-exported,  while  for 
silver  the  corresponding  proportion  was  19  per  cent 
Roughly  speaking,  it  may  be  concluded  that  India  then 
absorbed  about  £3,000,000  sterling  of  gold  a  year  The 
supply*  is  drawn  chiefly  from  China,  Ceylon,  Great 
Britain,  and  Australia,  fiie  depreciation  of  silver  that 
has  since  taken  p'aco  has  caused  an  enormous  increase  in 
the  import  of  silver  and  a  corresponding  increase  in  the 
export  of  gold.  The  figures  einco  i876  do  not  show  the 
normal  stats  of  things.  But  even  in  1877-78,  when  the 
value  of  silver  was  at  its  lowest,  though  India  drew  upon  its 
hoards  of  gold  for  export  to  the  amount  of  more  than  1  million 
sterling,  it  yet  imported  more  than  1|  millions,  showing  a 
oet  import  of  half  a  million  of  gold.  It  has  been  estimated 
that  the  gold  circulation  of  India  amounts  to  about 
1,620,000  gold  mohars,  as  compared  with  £158,000,000 
pf  silver  and  £2,960,000  of  copper,  in  addition,  10 
million  Boverei^ns  are  said  to  be  huarded  in  India, 
mainly  in  the  Bombay  i)residency,  where  the  impression 
of  St  George  and  the  Dragon  is  valued  ou  religious 
grounds. 

When   we   turn   to  the  exports,   the    changes    tliat    Iiavc 
taken  place  in  relative  magnitude  demand  notice. 


In  1877-78  raw  rattoii  fur  tlie  first  nine  fni  many  years  falls  iuto 
the  second  place,  being  siirj.assiil  l>y  tliu  uggregatu  total  of  food 
grains;  oil-bocd-jsliow  as  a  lonunlable  coiupctitor  to  i.otton-,  jot« 
siiri>ns.ses  indigo,  and  tea  comes  dose  lieliiud ,  nlule  cotton  maou- 
factitrca  are  ntarly  (is  valuable  iis  coirce  The  impo'ts  of  8ug»r.  Id 
value  though  not  ii>  nnanlity,  exceed  tlio  cxjorts  ,  the  trade  in 
raw  silk  is  about  enuaUy  balanced  ;  vihilc  epiccs,  oiico  the  glory 
of  Eastiin  trade,  were  ex|iorteil  to  the  value  of  only  £226,516,  a» 
eom|iared  with  ii.nporUi  irioro  valuable  and  also  twofold  larger. 

The  export  of  raw  cotton  has  been  subject  to  excessive  variations. 
At  the  closi.-  of  the  last  century  cotton  was  sent  to  Engluud  JU 
small  quantities,  chiclly  the  luoducn  of  the  Cential  Provinces,  col- 
lected .it  Mimjiur  and  shipped  at  Cabuttn,  or  the  produce  oi 
Guzemt,  despatched  from  Suiat.  in  the  year  1805  the  total 
exi-ort  of  cotton  horn  Surat  was  valued  at  £108,000  ;  to  the 
same  year  the  Luglisb  returns  show  only  20CO  bales  of  East 
Indian  cotton  imiioitcd  into  Great  Britain  13ut  this  figurj 
was  far  bflow  the  average,  for  by  1810  the  corresponding  nnmbe) 
of  bales  had  nseu  to  79,000,  to  sink  again  to  2000  in  18l3,  auil 
to  rise  to  2'18  000  in  1818.  Bombay  did  not  begin  to  partitipatt 
in  tins  trade  until  I8-25,  but  has  now  acquired  the  practical 
monopoly,  since  the  railway  hasdnerted  to  tie  west  tbf  product 
of  the  C'eutial  I'lovinct-f.  In  1834,  when  the  commerco  ot  India 
was  first  thrown  oieii.  33,000,000  lb  were  exported.  Analy8iii(i 
the  exports  uf  cotton  during  the  forty  years  since  1840,  we  hnd 
that  in  the  fii'st  quinijuennial  period  they  averaged  2^  milhona 
sterling  in  value,  and  did  not  rise  perceptibly  until  1858,  when  they 
first  touched  4  njillions.  From  that  date  the  increase  was  steady, 
even  beloie  the  American  expoi^  were  cut  off  by  war  in  1861. 
India  then  made  the  most  of  her  opportunity,  though  quautity  and 
quality  did  not  keep  pace  with  the  augmented  price.  The  highest 
figures  of  value  was  attained  with  S74  millions  sterling  in  1866, 
and  the  highest  figure  of  quantity  with  803,000,000  tb  In  1868 
Thenceforth  the  decline  has  been  constant,  though  soiaewhat  irregu- 
lar, the  lowest  figures  both  of  quantity  and  value  being  those  of 
1878-79  The  most  recent  feature  of  the  trade  is  the  comparatively 
small  amount  shipped  to  the  L'liited  Kingdom,  and  the  even  distn 
bution  of  the  rest  among  Continental  ports.  The  export  of  raw 
cotton  in  1878-79  amounted  to  £7,914,091,  and  of  twist  and 
cotton  goods  to  £2,681,823. 

Second  in.iniportance  to  cotton  as  a  raw  material  of  British  manu- Ju** 
faoture  comes  jute,  the  trade  in  which  is  a  creation  of  less  than  thirty 
years.  At  the  time  of  the  London  Exhibition  of  1861  jntt  fibre  w  as 
practically  untried  and  nnknown,  while  otteution  was  even  then 
actively  drawn  to  rheaor  China  grass,  which  remains  to  the  present 
day  unmanageable  by  any  cheap  process.  Eiom  time  immemorial 
jnte  has  been  grown  in  the  swamps  of  Eastern  Bengal,  and  has  been 
woven  into  coarse  fabrics  for  bags  and  even  clothing.  As  early  as 
1795  Dr  Roxburgh  called  attention  to  the  commercial  value  of  the 
pUnt,  which  he  grew  in  the  Botanical  Gaidens  of  Calcutta  and 
named  "jute,"  after  the  language  of  his  Orissa  gardeiicrs,  the  Ben- 
gali word  being  pdi  or  koshlu.  In  1828-29  the  total  exports  of 
jute  were  only  364  cwts.,  valued  at  £62.  From  that  date  the  trade 
steadily  grew,  until  in  the  quinquennial  period  ending  1847-48  the 
exports  averaged  234,056  cwts.  The  Ciimean  war,  which  cut  ofl  the 
supplies  of  Russian  flax  and  hemp  from  the  Forfarshire  weaven, 
made  the  reputation  of  jute.  Taking  quinquennial  periods,  the  ex- 
port of  jute  rose  from  an  average  ol  969,724  cwts.  in  1858-68  to 
2,628,100  cwts.  in  1863-68  and  4,858,162  cwts.  in  1868-73.  The 
highest  figures  reached  were  in  the  year  1872-73,  with  7,080,912 
cwts.,  valued  at  £4,142,548.  The  export  of  raw  jute  in  1878-79 
reached  £3,800,426,  and  of  manufactured  jute  £1,098,484. 

The  export  of  grain,  as  already  noticed,  is  now  in  the  aggiegate 
larger  than  that  of  cotton.  The  two  chief  items  are  rice  and  wheat.  Rice  t»i 
Eice  is  exported  from  British  Burmah,  from  Bengal,  and  from  whe<»t 
Madras.  From  the  point  of  view  of  the  English  produce  market 
rice  means  only  .Burmese  rice,  which  is  annually  exported  to  the 
large  amount  of  about  12  million  cwts.,  valued  at  3  millions  stei* 
ling.  In  the  Indian  tables  this  is  all  entered  as  consigned  to  tht 
United  Kingdom,  though,  as  a  matter  of  fact,  the  rice  fleets  from 
Buvmah  only  call  for  orders  at  Falmouth,  and  are  thence  diverted  to 
various  English  or  Continental  ports.     India  has  a  practical  mono- 

foly  of  the  European  market.  An  export  duty  is  levied  on  rice  in 
ndift  at  the  rate  of  8  dnnds  per  nmund,  or  about  6d.  per  cwt.  A 
similarduty  on  wheat  was  r-pcaled  in  1875,  and  that  tradehaa  since 
conspicuously  advancd.  in  1874-75  the  export  of  wheat  wae 
about  1  million  cwts.  Forthwith  it  increased  year  by  year,  until 
in  1S77-78  it  exceeded  6J  million  cwts.,  valued  at  nearly  3  millions 
sterling.  In  the  following  year  the  quantity  fell  away  to  almost 
nothing,  owing  to  the  general  failure  of  the  harvest  iu  the  pioau!> 
lug  districts.  The  Punjab  is  the  principal  wheat-growing  tract  iJi 
India,  but  hitherto  the  chief  supplies  have  come  from  the  North' 
W'stcTE  Provinces  and  Oudh,  being  collected  at  Cawnpuir  anij 
thence  despatclftd  by  rail  to  Calcutta.  The  total  export  of  grain* 
in  1879  was  valued  at  £9,802,363. 

Oil-seeds,  also,  were  freed  in  1876,  the  duty  previous  to  that  data  Oi)-um«! 
having  been  8  per  cool   ndvalormt.     Ten  years  before,  the  avern(re 
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export  was  ouly  about  i  million  cwta.  a  year  ;  but  tUe  !l»cul  ibouyi-, 
coincidin;*  with  an  augmented  demand  in  Europe,  has  caufied  an  in- 
creasft  of  thie«fold.  In  1877-78  tlic  total  exjort  amounted  to 
12,187,020  cwta.,  Taluod  at  more  than  7^  milliona  atorliiig.  Of  tbis 
Bengal  contributed  7,799,220  cwta.,  and  Bombay  3,1 7«, 475  cw Is. 
Linseed  and  rnj>i)  are  cousi^ned  mainly  to  tbo  Unik  d  JUngdooi, 
while  France  takes  almost  the  entire  quantity  of  ((/  or  gingclly. 
The  exjiort  of  oil-seeds  in  1878-79  waa  yalued  at  f4, 682,51?, 
la  actual  amount,  tlwugh  not  in  relative  ira|>a^^allcc,  indigo  bolda 

,  its  own  in  the  face  of  competition  from  aniline  dyes.  The  exjiort 
of  1877-78  amounted  to  120,605  cjrts,  valued  at  £3,49*  334,  biin" 
tlie  highest  figures  on  record.  Of  tbis  total  Bengal  yiildcU 
99,402  cicta.,  and  Midraa  16,899  cwta.  In  1878-79  the^expTt 
of  indigo  amounted  to  105,061  cwts.,  valued  at  £2,11^,0,463. 
The  most  noticeable  feature  in  tbis  ti-nda  is  tbo  diniinieliing 
proportion  sent  direct  to  England,  and  the  wide  distributicu 
of  the  remainder.  Of  other  dyes,  safflower  has  greatly  fallen 
off,  being  now  only  in  demand  for  a  rouge  in  Cbiua  and  Jnpin  ; 
the  export  in  1877-78  waa  3608  cwta.,  vnliiod  at  £14,8S1.  Tlie 
export  of  myrobalans,  on  the  other  baud,  was  greatly  stimu- 
lated by  the  Rasso-Turkish  war,  which  interrupted  tliB  aupply 
of  valonia  and  galls  from  Asia  Minor.  Tbo  (juaiititv  rose  from 
266,350  cwta.  in  1875-76  to  637,065  cwta.  in  1877-78,  valued 
iu  the  Letter  year  at  £230,626.  rncticully  the  whoia  is  >eut 
to  the  Uuitcd  Kingdom.  Turmeric,  also,  exhibits  an  increase  to 
148,865  cwts.  in  1877-78,  valued  at  £123,766,  of  wliich  the 
United  Kingdom  took  about  one-half.  Lac-dye,  Uke  other  kinds 
>f  lac,  shows  a  depressed  trado,  the  exports  in  1877-78  having 
been  9570  cwts.,  valued  at  £29,009. 

No  other  export  has  made  such  steady  progress  as  ten,  which  has 
multiplied  more  than  fourfold  in  the  space  of  ten  years.  In  1867-68 
the  amount  was  only  7,811,429  lb;  by  1872-73  it  had  reached 
17,920,439  lb  ;  and  in  1878-79,  without  a  eing'e  step  of  retrogres- 
bion,  it  had  further  risen  to  34,800,027  lb,  valued  at  £3,170,113. 
Imlian  tea  has  now  a  recognized  position  in  the  London  market, 
generally  averaging  about  4d.  per  ft  higher  iu  value  than  Chinese 
tea,  b<it  it  has  foiled  to  win  acceptance  in  most  other  countries, 
excapting  Australia.  The  exports  of  coSce  from  India  are  etationary, 
if  not  declining.  The  highest  amount  during  the  past  ten  years 
was  507,296  cwts.  in  1871-72,  the  lowest  amount  298,587  cwu. 
in  18<7-78,  valued  at  £1.338,499.  Iu  1878-79  the  export  was 
342.268  cwts.,  valued  at  £1,548,481. 

Of  manufactured  goods,  cotton  and  jute  deserve  notice,  though 
by  for  the  greater  p.ut  of  the  produce  of  tlio  Indian  mills  is  con- 

.  sumed  locally.  The  total  value  of  cotton  goods  exported  in  1873-79 
was  £1,644,125,  being  an  increase  of  nearly  threefold  as  compared 
with  1874-76.  The  exports  of  twist  and  yam,  spun  in  the  Bomlny 
mills,  increased  from  3  million  ft>  in  1874-76  to  154  million  lb  in 
1877-78,  valued  in  the  latter  year  at  £682,058.  The  chief  places  of 
destination  were— China,  13,762,133  lb  ;  Adeu,  1,181,120  tt> ;  and 
Arabia,  393,371  lb.  The  export  of  twist  and  yam  in  1878-79  was 
valued  at  £937,698.  Piece-goods  belong  to  two  classes.  Coloured 
goods,  woven  in  hand-looms,  are  eipoi-tc<l  from  tladraa  to  Ceylon 
(Old  the  Straits,  to  the  annual  value  oi  about  £230,000,  the  qiuutity 


being   about  8    million    yards ;    whUo    in    IS??-"?    gn-y  go«* 
from  the    Bombay  niilU   were   irnt   to  A  Im,  Arabia,    Lt^%it\jof 
and  the  Uekran  coast,  atnountiiu:  to  over  10  uiUiion  yanU,  aa4 
valued  at  £141,509.     Julo  nianul.i^tores  cousist  of  gunoy  ba^i 
gujiny  cloths,  and  rupc  and  t-ciu-,  almost  entuvly  the  pntduca  it 
the  Calcutta  milla     In  all  of  these  the  value  of  ibe  ex)iMts  is  lo- 
creasing  faster  than  the  quantity,  ba>iii){  inultipliud  ucarly  fuxr* 
fold   iu   the   bat   dve   years.      In    1877-78    the   total  e(|nH<   rf 
jute  manufactures  was   v.-UucU    at  £771,1^7,  aud  in  18<o-7Va*. 
£1,098,431.     Gunny   bags,  for  the  packing  of  »limt,  rice,  and  . 
wool,    were  cxi>orted   iu   1877-78  to   the  uuinber   of    more  IbiX 
26i  millions,  valued  at  £729,669.     Of  this  total  £208,000  linclud 
iug  by  far  tlio  most  valuable  bags)  was  sent  to  Austialia,  £162,00C 
to  tbo  Straits,  £80,000  to  the  United  States,  £77,000  to  Eopt 
£32,000  to  Cliin.a,  and  £51,000  lo  other  connlries,  this  comprnaiig 
a  considerable  qnautity  destined   lor   Kugland.      In  1878-79  the 
export  of  gunny  bags  had  iucreastrd  to  45^  niillious,  valued  at  a 
miJIiaii  sterling.     Of  gunny  cloth  in  pieces  nearly  3  nlillion  jv\i» 
were  cxjiorted  in  1877-78,  oluiost  entirely  to  the  Unitvd  States 
valued  at  £35,610  ;  in  1878-79  these  exports  had  increascil  to  up- 
v.-ards  of  4J  million  yanla.     Of  ropo  and  twine  4428  cwta.  war* 
exported,  valued  at  £5443. 

The  following  tables,  being  taken  ftttni  Indian  returns,  do  not 
in  all  cases  show  the  real  origin  of  the  imports  or  the  nltinial<  defl'- 
uation  of  tho  exports,  but  primarily  tho  countries  with  which  India 
has  direct  dealings.  Loudon  still  retains  its  historical  pre-emiucace 
as  the  first  Oriental  nmrt  in  the  world,  whither  buyers  Hock  from  tlie 
other  countries  of  Er.ropo  to  B.atisfy  their  wants.  Germans  go  tliero 
for  wool,  FrenrUmeu  for  jute,  andaUnation«alike  for  mrcdyes,  spicos 
and  drugs.  Though  the  o)«uing  of  the  Suer.  Canal  has  testoied  lo 
tile  maritime  cities  of  tlio  iloditorrnui-nu  sonio  sliaro  of  tho  bosiiwas 
that  they  once  monoiioli/cd,  yet,  nu  tlio  otba  Uaiul,  Uio  advantage 
of  prior  possesion,  tjie  growing  use  of  stcumets,  nncl  the  certainty 
of  being  able  to  obtaiu  a  return  freight,  all  ten<l  to  favour  trade  wiUi 
Kuc;land  carried  in  Kuglish  boltonis.  As  the  result  of  these  «>■• 
tiicting  influences,  the  trade  of  India  with  tlie  United  Kingdem, 
while  m  actual  amount  it  remains  pretty  coualjiit  ohows  a  relutivo 
decrease  as  eompareil  with  the  total  trade 

DUtriiution  of  Principal  Ejyartt  of  liaio  Praliuc  in  1877-73, 
ill  Ciclt. 
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3,026,973  '  1.760,446 
2  6                 1-4 

Tho  opening  of  the  Suez  Canal  iu  1869,  while  it  has  stamnlated 
every  dc|Kirtmeiit  of  trado  into  prcater  activity,  has  not  materially 
changed  its  character.  As  might  l>o  anticipatc<l,  the  imports,  liL-ing 
for  the  most  part  of  small  bulk  and  high  value,  first  felt  tJio  ndvaii- 
tages  of  this  rente.  In  1876-76  as  much  as  85  percent,  oitbe  uiiports 
fromEiiropeand  F,gypt(excludingtrcosurc)passo<l through  lliecunal, 
but  only  29  per  cent,  of  tbo  exports.  In  1878-79  tho  proixinioM 
of  imports  was  substantially  tbo  same,  uliilo  that  of  exports  bad 
risen  to  64  per  cent.,  showing  that  eueli  bulky  commodities  as 
cotton,  grain,  oil-seeds,  and  jute  were  bipnning  to  participate  in 
the  advantages  of  rapid  traCBc.  The  nctiial  values  of  can.il  Irndo  in 
1877-78,  the  year  of  its  greatest  development,  were  29  millions 
sterling  for  imports,  and  23  millions  for  ex]>ort».  It  is  estimated 
that  the  canal  has  reduced  tbo  lonpth  of  tho  voya^-e  from  lx>ndon  to 
Imlia  by  the  equivalent  of  thirty-six  doys,  tlie  route  round  the  Cape 
tjeingnioro  than  11,000  miles,  that  through  the  canal  less  than  3000 
riiles. 

In  1S73-74,  which  maybe  rvgardid  as  a  normal  year,  Ihoush  the 
B'T'ures  are  not  altogether  froo  from  sus[acion,  tho  total  number  of 
vessels  engaged  in  the  coasting  trade  that  cleared  and  cntcrcl  was 
294,374,  with  an  sg^rognto  of  I0,.'I70,8£2  tuna  ;  tho  total  value  of 


both  exports  ami  imports  was  returned  at  £34,  •90,445.  cf  the 
total  minilier  of  vessels,  2S0,9]3,  with  4,843,668  tons,  were  nnrivi 
crafL  Bombay  and  Ma'lra<  diviilo  between  tliem  neorly  all  the 
native  craft ;  while  iu  Bcng-il  and  Burniah  n  largo  and  incre.aMhgpra. 
portion  of  tlio  coasting  trafiic  is  earned  in  British  strnmirs.  In 
1877-78,  the  year  of  famine,  tho  n-in.b.  r  of  ships  incrca»iil  lo 
819,624,  the  tonn.ago  to  15,732,2)8  ton^  and  thr  »tiIuo  to 
£67,814,446.  By  far  tho  Lirgost  item  wasgriin  of  nhii-h  a  total 
of  1,137,690  Ions,  valued  at  13  niilli'iin  sterling,  was  thrown  into 
the  faniinc-striikrn  iliitrirts from  tho  sCdI>o,inl.  Next  in imiwrtince 
come  raw  rottmi  and  cotton  goods.  The  trado  in  riw  rollon 
nmountol  to  387,438  cwts.,  valnci  nt  £957,900,  nioih  of  whirh 
was  merely  tran-*slilj'|»eii  from  one  pott  to  antdlicr  in  tho  BomlM} 
prrsi.lrii>y.  C'oll'in,  twist,  and  yam  anjouiitid  to  17,425,993  It,, 
viiliied  nt'£9<15,0J'',  of  whiih  the  gn  jter  Jurt  was  sent  from  Boin- 
luiy  to  Bengal  simI  JIailms  The  tohil  valnr  of  the  cotton  jiirre- 
gouils  was  £'i20.8<>6.  in<  Inding  alv.nl  1-,  lullliuii  ynnis  of  gny  gonds 
.sent  fi-um  BouiKay  to  IWiigftl  and  lo  .'-ind  iii  in-iirly  itinal  piii|,or. 
tious.  and  aliout  2  niilVmn  yaids  of  (o!o'iii-il  giioils  fiuni  Jladm*. 
SliinuLited  l>y  llio  activity  of  the  grain  trad.-,  tb^-  eximrts  ofgunny 
bags  Irwin    Calcntta  connlvriac   ruau   to    a   lultil   value  of  uuiri/ 
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£9iJ0,000.  Tlio  trade  in  betel-nuts  atnonnted  to  ncaily  44  millioa 
lb,  valued  at  over  £500,000.  Biinnah  consumes  most  of  these, 
obtaining  its  supplies  from  Bengal ;  while  Bombay  gets  considerable 
ouaDtities  from  Madras,  from  the  Concan  and  Goa,  aud  from 
Bengal  Sucar  (refined  and  unrefined)  figures  to  the  large  amount  of 
£900,000,  0?  which  the  greater  part  came  from  Bengal.  The  move- 
ments of  treasure  coastwise  show  a  total  of  just  5  millions  sterlin", 
being  exceptionally  augmented  by  the  conveyance  of  silver  to  Burmah 
in  pyment  for  rice  supplied  to  Madras. 

The  following  table  exhibits  the  totals  of  the  trade  conducted 
along  the  landward  frontier  of  the  Indian  empire,  bo  far  as  figures 
are  available: — 

Registered  Frontier  Trade  of  India  in  1877-1878. 


Internal 
trade. 


iVading 
daasea. 


Afghanistan  and  adjoin- 
ing hill  tribes,  

Kashmir,  Ladakh,  and 
Tibet 

Ne)>al  

North-East  Frontier  tribes 

Independent  Burmah 

Slam 


Total 4,165,000 


Imports, 


671,000 

630,000 

1,054,000 
77,000 

1,664,000 
69,000 


Exports. 


718,000 

374,000 

633,000 

30,000 

1,762,000 

57,000 


3,574,000 


1,389,000 

1,004,000 

1,687,000 
107,000 

3,426,000 
126,000 


7,739,000 


In  any  community  raised  above  primitive  barbarism 
tlie  aggregate  volume  of  its  internal  trade  must  be  far 
greater  than  that  of  its  foreign  commerce ;  but,  from 
the  nature  of  the  case,  it  is  impossible  to  estimate  its 
amount  or  even  to  describe  adequately  its  general  charac- 
ter. On  the  one  hand,  there  is  the  wholesale  business 
connected  with  foreign  commerce  in  its  earliest  stages — the 
collection  of  agricultural  produce  from  a  thousand  little 
villages,  its  accumulation  at  a  few  great  central  marts,  and 
its  despatch  to  the  seaboard ;  in  return  for  which  manu- 
factured articles  are  distributed  by  the  some  channels, 
though  in  the  reverse  direction.  On  the  other  hand,  there 
is  the  interchange  of  commodities  of  native  growth  and 
manufacture,  sometimes  between  neighbours,  but  also  be- 
tween distant  provinces.  With  a  few  unimportant  excep- 
tions, free  trade  is  the  rule  throughout  the  vast  peninsula 
of  India,  by  land  as  well  as  by  sea.  The  Hindus  possess 
a  natural  genius  for  commerce,  as  is  shown  by  the  daring 
with  which  they  have  penetrated  into  the  heart  of  Central 
Asia,  and  to  the  east  coast  of  Africa.  Among  the  benefits 
which  British  rule  has  conferred  upon  them  is  the  removal 
of  the  innumerable  shackles  that  a  short-sighted  despotism 
had  imposed  upon  their  talents. 

Broadly  speaking,  the  greater  part  of  the  internal  trade 
remains  in  the  hands  of  the  natives.  Europeans  control 
the  shipping  business,  and  hare  a  share  in  th;  collection  of 
some  of  the  more  valuable  staples  of  exports,  such  as 
cotton,  jute,  oil-seeds,  and  wheat.  But  the  work  of  distri- 
bution and  the  adaptation  of  the  supply  to  the  demand 
of  Ihe  consumer  naturally  fall  to  those  who  are  best 
acquainted  with  native  wants.  Even  in  the  presidency 
towns  the  retail  shops  are  generally  owned  by  natives. 
The  Vaisya,  or  trading  caste  of  Manu,  has  no  longer  any 
separata  existence ;  but  its  place  is  occupied  by  several 
well-marked  classes.  On  the  western  coast  the  Pdrsis,  by 
the  boldness  and  extent  of  their  operations,  tread  close 
upon  the  heels  of  the  most  prosperous  English  houses.  In 
the  interior  of  the  Bombay  presidency,  business  is  mainly 
divided  between  two  classes,  the  Baniyas  of  Guzerat  and 
the  Mdrwiirls  from  Rdjputiina.  Each  of  these  profess  a 
peculiar  form  of  religion,  the  former  being  Vishnuvites  of 
the  VallabhichArl  sect,  the  latter  Jains.  In  the  Deccan 
their  place  is  taken  by  LingAyat%  from  the  south,  who  again 
follow  tbclr  own  form  of  Hinduism,  which  is  an  heretical 
species  of  Siva  worship.  Throughout  Mysore,  and  in  the 
north  of  Madras,  LingAyat-s  are  still  found,  but  along  the 
eastern  sea-board  the  predominating  classes  of  traders  are 
those  named  Chotties  and  Komatis.     In  Bengal  many  of 


the  upper  casles  of  Siidras  have  devoted  themselves  to 
general  trade  ;  but  there  again  the  Jain  Mirwdrls  from  lUj- 
putdna  and  the  North-West  occupy  the  front  rank.  Their 
head-quarters  are  in  MurshidAbdd  district,  and  thei»  agents 
are  to  be  found  throughout  the  valley  of  the  Brahmavutra, 
as  fur  up  as  the  unexplored  frontier  of  China.  They  pene- 
trate everywhere  among  the  wild  tribes ;  and  it  is  saif'  that 
the  natives  of  the  KhAsi  hills  are  the  only  hiUmen 
wlio  do  their  own  business  of  buying  and  selliug.  Ir  the 
North- Western  Provinces  and  Oudh  the  traders  are  ge»eri- 
cally  called  Baniyas ;  and  in  the  Punjab  are  found  the 
Khatrls,  who  have  perhaps' the  best  title  of  any  to  reg?rd 
themselves  as  descendants  of  the  original  Vaisy*a. 
According  to  the  general  census  of  1872,  the  total  Dumber 
of  persons  in  all  India  returned  as  connected  with  con*- 
merce  and  trade  was  3,224,000,  or  52  per  cent  of  the 
adult  males. 

Local  trade  is  conducted  either  at  the  permanent  bdzdre  Imh\ 
of  great  towns,  at  weekly  markets  held  in  certain  villages,  ''*'^ 
at  annual  gatherings  primarily  held  for  religious  purposes, 
or  by  means  of  travelling  brokers  and  agents.  The  culti- 
vator himself,  who  is  the  chief  producer  and  also  the  chief 
customer,  knows  little  of  the  great  towns,  and  expects  the 
dealer  to  come  to  his  own  door.  Each  village  has  at  least 
one  resident  trader,  who  usually  combines  in  his  own  per- 
son the  functions  of  money-lender,  grain  dealer,  and  cloth 
seller.  The  simple  system  of  rural  economy  is  entirely 
based  upon  the  dealings  of  this  man,  whom  it  is  the  fashion 
sometimes  to  decry  as  a  usurer,  but  who  is  really  the  one 
thrifty  person  among  an  improvident  population.  Abolish 
the  money-lender,  and  the  general  body  of  cultivators 
would  have  nothing  to  depend  upon  but  -the  harvest  of  a 
single  year.  The  njoneylender  deals  chiefly  in  grain  aud 
in  specie.  In  those  districts  where  the  staples  of  export 
are  largely  grown,  the  cultivators  commonly  sell  their  crops 
to  travelling  brokers,  who  re-sell  to  larger  dealers,  and  so 
on  until  the  commodities  reach  the  hands  of  the  agents  of 
the  great  shipping  houses.  The  wholesale  trade  thus  rests 
ultimately  with  a  comparatively  small  number  of  persons, 
who  have  agencies,  'or  rather  corresponding  firms,  at  the 
great  central  marts.  Buying  and  selling  in  their  aspects 
most  characteristic  of  India  are  to  be  seen,  not  at  these 
great  towns,  nor  even  at  the  weekly  marketp,  but  at  the 
fairs  which  are  held  periodically  at  certain  ppots  in  most 
districts.  Religion  is  always  the  original  pretext  of  these 
gatherings  or  melds,  at  some  of  which  nothing  is  done  be- 
yond bathing  in  the  river,  or  performing  various  supersti- 
tious ceremonies.  But  in  the  majority  of  cases  religion 
has  become  a  mere  excuse  for  secular  business.  Crowds 
of  petty  traders  attend,  bringing  all  those  miscellaneous 
articles  that  can  be  packed  into  a  pedlar's  wallet ;  and  the 
neighbouring  villagers  look  forward  to  the  occasion 
to  satisfy  alike  their  curiosity  and  llieir  household! 
wants. 

It  is,  of  course,  impossible  to  exiu'esd  accurately  in  figures  tlia 
exteut  oflnternal  trade,  but  the  following  statistics  will  servo  in 
some  measure  to  show  both  its  recent  devidopment  and  its  actucl 
amount.  They  are  based  upon  the  registration  returns  that  havi 
been  collected  for  some  years  past  in  certain  provinces.  In  1863-64 
the  total  external  trade  of  the  Centra)  rrovinccs,  both  export  ami 
import,  was  estimated  to  amount  to  102,000  tons,  valued  a( 
£3,909,000.  By  1868-69,  after  the  opening  of  the  Jabalpui 
tlirongh  railw.iy,  it  liad  increased  to  209,000  tons,  valued  at 
£6,795,000.  In  1877-78,  the  year  of  famine  in  sontbeiu  India,  tlic 
correspondiug  figures  were  635,000  tons  and  £9,373,000,  show- 
ing an  increase  in  fourteen  years  of  mole  than  sixfold  in  quantity, 
and  considerably  more  than  twofold  in  value.  The  comparatively 
small  increase  in  value  is  to  be  attributed  to  the  exclusion  from  the 
later  returns  of  opium,  which  merely  passes  through  in  transit 
from  Mdlwd,  In  1874-75  the  total  external  trade  of  the  Punjab 
amounted  to  about  600,000  tons,  valued  (but  probably  overvalued) 
at  about  £16,000,000.  In  1877-78  it  had  increased  to  nearly 
900,000  tons,  valued  at  £17,600,000.     The  total  trade  of  Behar  in 
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1877-78  was  valued  at  £16,000,000.  Bot  perhaps  the  significance 
of  such  enormous  totals  will  become  plainer  if  we  take  the  case  of 
a  single  mart,  Patnii,  which  may  claim  to  be  considered  one  of  the 
most  important  centres  of  inland  traffic  in  the  world.  Favourably 
situated  on  the  Ganges,  near  the  confluence  of  the  Son  and  the 
Gogra;  where  the  principal  trade  routes  branch  olT  to  Nepdl,  it 
has  become  a  great  changing  station  for  the  transfer  of  goods  from 
river  to  rail.  In  the  year  1876-77  the  total  registered  trade  of 
Patnd  (excluding  the  Government  monopoly  of  opium,  and  pro- 
bably omitting  a  good  deal  besides)  was  valued  in  tne  aggregate  at 
7J  millions  sterling.  Many  articles  are  included  twice  over,  both 
as  exported  and  imported,  but  the  imports  alone  amounted  to  more 
than  4  millions.  Among  the  principal  items  on  one  side  or  the 
other  may  bo  mentioned — European  piece-goods,  £1,217,000;  indigo, 
£789,000  ;  oil-seeds,  £557,000  ;  salt,  £389,000  ;  sugar,  £274,000; 
food  grains,  £258,000;  hides,  £185,000;  saltpetre,  £156,000. 

Makufactubes. 
Though  India  may  be  truly  described  as  an  agricultural 
and  not  a  manufacturing  country,  yet  it  would  be  errone- 
ous to  infer  that  it  is  destitute  of  the  arts  of  civilized  life. 
It  has  no  swarming  hives  of  industry  to  compare  with 
the  factory  centres  of  Lancashire,  nor  a  largo  mining 
population,  living  under  the  soil  rather  than  on  it.  In 
short,  it  has  not  reached  that  modem  stage  of  industrial 
development  which  is  based  upon  the  use  of  coal  and  the 
discoveries  of  physical  science.  But  in  all  manufactures 
requiring  manual  dexterity  and  artistic  taste  India  may 
challenge  comparison  with  England  in  the  last  century. 
The  organization  of  Hindu  society  demands  that  the  neces- 
sary arts,  such  as  those  of  the  weaver,  the  potter,  and  the 
smith,  should  be  practised  in  every  village.  The  pride 
and  display  of  the  rival  kingdoms,  into  which  the  country 
wa3  formerly  divided,  gave  birth  to  many  arts  of  lusurj' 
that  have  not  yet  been  entirely  forgotten  in  the  decayed 
capitals.  When  the  first  European  traders  reached  the 
coast  of  India  in  the  ICth  century,  they  found  a  civilization 
among  both  "Moors"  and  "Gentoos"  at  least  as  highly  ad- 
vanced as  their  own.  In  architecture,  in  fabrics  of  cotton 
and  silk,'  in  goldsmith's  work  and  jewellery,  the  people 
of  India  were  then  unsurpassed.  But  while  the  East  has 
stood  still,  or  rather  retrograded  (for,  in  the  face  of  keen 
competition,  to  stand  still  is  to  retrograde),  the  West  has 
advanced  with  a  gigantic  stride  which  has  no  parallel  in 
the  history  of  human  progress.  On  the  one  hand,  the 
downfall  of  the  native  courts  has  deprived  the  skilled 
workman  of  his  chief  market,  while,  on  the  other,  the 
English  capitalist  has  enlisted  in  his  service  forces  of 
nature  against  which  the  village  artisans  in  vain  try  to 
compete.  The  fortunes  of  India  arc  bound  up  with  those 
of  a  country  whose  manufacturing  supremacy  depends  upon 
a  great  eiport  trade.  The  tide  of  circumstances,  more  in- 
exorable than  artiCcial  enactments,  has  compelled  the 
weaver  to  exchange  his  loom  for  the  plough,  and  has 
crushed  out  a  multitude  of  minor  handicrafts.  Political 
economy,  judging  only  by  the  single  test  of  cheapness,  may 
approve  the  result ;  but  the  philosopher  will  regret  the  in- 
creasing uniformity  of  social  conditions,  and  the  loss  to  the 
vorld  of  artistic  tendencies  which  can  never  be  restored. 

Historically  the  most  interesting,  and  still  the  most  im- 
portant in  the  aggregate,  of  all  Indian  industries  are  those 
conducted  in  every  rural  village  of  the  land.  The  Hindu 
village  system  is  based  upon  divbion  of  labour  quite  as 
much  as  upon  hereditary  caste.  The  weaver,  the  potter, 
the  blacksmith,  the  brazier,  tho  oil-presser,  are  each  mem- 
bers of  a  community,  as  well  as  inheritors  of  a  family 
occupation.  On  tho  one  hand,  they  have  a  secure  market 
for  their  wares,  and,  oa  tho  other,  their  employers  have  a 
guarantee  that  their  trades  shall  be  well  learned.  Sim- 
plicity of  life  and  permanence  of  employment  are  hero 
happily  combined  with  a  high  degree  of  excellence  in 
design  and  honesty  of  execution.  The  stage  of  civilization 
below  these  village  industries  is  represented  by  the  hill 
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tribes,  especially  those  oo  the  north-east  frontier,  where  the 
weaving  of  clothes  is  done  by  the  women  of  the  family, — a 
practice  which  also  prevails  throughout  Burmah.  A  higher 
stage  may"be  tound  in  those  villages  or  towns  which  pos- 
sess a  little  colony  of  weavers  or  braziers  noted  for  some 
specialty.  Yet  one  degree  higher  is  the  case  of  certain 
arts  of  luxury,  such  as  ivory  carving  or  the  making  of  gold 
lace,  which  chance  or  royal  patronage  has  fixed  at  some 
capital  now  perhaps  falling  into  decay.  One  other  form  of 
native  industry  owes  its  origin  to  European  interference. 
Many  a  village  in  Lower  Bengal  and  on  the  Coromandel 
coast  still  shows  traces  of  tho  time  when  tho  East  India 
Company  and  its  European  rivals  gathered  large  settle- 
ments of  weavers  round  their  little  forts,  and  thus  formed 
the  only  industrial  towns  that  ever  existed  in  India.  But 
when  the  Company  abandoned  its  manufacturing  business 
in  1833,  these  centres  of  industry  rapidly  declined;  and 
the  once  celebrated  muslins  of  India  have  been  driven 
out  of  the  market  of  tho  world  by  Manchester  goods. 

Cotton  weaving  may  be  called  the  oldest  indigenous  in-  Cottot 
dustry  of  India.  Tho  Greek  name  for  cotton  fabrics,  ji'ii- wearin 
don  (a-ivBuiv),  is  etymologically  ihe  same  as  that  of  India 
or  Sind ;  in  later  days  Calicut  on  the  Malabar  coast  has 
given  us  "  calico."  Cotton  cloth,  whether  plain  or  orna- 
mented, has  always  been  the  single  material  of  clothing  for 
both  men  and  women,  except  in  Assam  and  Burmah,  where 
silk  is  preferred,  perhaps  in  reminiscenco  of  an  extinct 
trade  with  China.  When  European  adventurers  found  ihe 
way  to  India,  cotton  and  silk  always  formed  part  of  tho 
rich  cargoes  they  brought  home.  The  English,  in  especial, 
appear  to  have  been  careful  to  fix  their  earliest  settlements 
amid  a  weaving  population — at  Surat,  at  Calicut,  at  Ma- 
sulipatam,  at  Hooghly.  In  delicacy  of  texture,  in  purity  and 
fastness  of  colour,  in  grace  of  design,  Indian  cottons  may 
still  hold  their  own  against  the  world  ;  but  in  the  matter  of 
cheapness  they  have  been  unable  to  face  the  competition 
of  Manchester. 

In  1870  tho  Madras  Board  of  Revenue  published  a  valuable 
report  upon  hand-loom  weaving,  from  which  the  following  local 
figures  are  taken.  The  total  number  of  looms  at  work  in  that 
presidency,  with  its  general  population  of  31  millions,  was  returned 
ot  279,220,  of  which  220,015  were  in  villages  and  59,205  in  towns, 
showing  a  considerable  increase  ujion  the  corresponding  number  in 
1861,  when  the  mohtar/a  or  assessed  tax  upon  looms  was  abol- 
ished. The  total  estimated  consumption  of  twist  wos  31,422,712  lb, 
being  at  the  rate  of  112  tb  per  loom.  Of  this  amount,  about  one- 
third  was  imported  twist  and  the  remainder  country-made.  The 
total  value  of  the  cotton  goods  woven  was  returned  at  3^  millions 
sterling,  or  £12,  lOs.  per  loom,  but  this  was  believed  to  be  mudi 
under  the  truth.  The  export  of  country-mado  cloth  in  the  same 
year  was  about  £220,000.  In  the  Central  Provinces  (population  8 
millions),  wher«  hand-loom  weaving  is  still  foirly  maintained,  and 
where  statistics  arc  more  trustworthy  than  in  other  parts,  the  num- 
ber of  looms  is  returned  at  87,5SS,  employing  14.''>,89fiweavere,  with 
an  annual  out-turn  valued  at  £523,000.  In  1S7&-79  the  export 
of  Indian  piece-goods  from  tho  Central  Provinces  was  valued  at 
£162,642.  As  regards  Bengal,  hand-loom  weaving  is  generally  on 
the  decline.  The  average  consumption  of  piece-goods  throughout 
the  province  is  estimated  at  about  Sa.  per  head,  and  the  returns  of 
registered  trade  show  that  European  piece-goods  are  distributed  from 
oHcutU  at  the  rate  of  about  23.  5d.  per  head.  In  Midnapur,  Nadiyi, 
and  liirdwan  tho  native  weavera  still  hold  their  o«-n,  appear* 
from  the  largo  imports  of  Euroiwan  twist ;  but  in  tho  eastern 
districts,  which  have  to  balance  their  large  exports  of  jute,  rice,  end 
oil-seeds,  the  imports  of  Europcon  cloth  rise  to  tho  high  figure  of 
2a.  7d.  per  head.  No  part  of  India  has  suffered  more  from  English 
competition  thon  Bombay, where,  however,  the  introduction  of  steam 
macfiincry  is  beginning  to  restore  the  balance.  Twist  from  tho 
Bombay  mills  is  now  generally  used  by  tho  hand-loom  weavera  of 
the  presidency,  and  is  largely  exported  to  China.  But  it  is  in  tho 
finer  fabrics  produced  for  export  that  tho  west  of  India  has  suffered 
most  Taking  Surat  alone,  tho  export  by  sea  of  piece-goods  at  tho 
beginning  of  tho  century  was  valued  at  £360,000  a  year.  By  1845 
tho  value  had  droppc<l  to  £07,000,  rising  again  to  £134,000  in  1 S59  ; 
but  in  1874  it  was  only  £4188. 

Silk  weaving  Is  also  a,  common  industry  everywhere,  silk 
fabrics,  or  at  least  an  admixture  of  silk  in  cotton,  being 
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univorsally  aSectcd  as  a  mark  of  wealth.  Throughout 
British  Burmah,  and  also  in  Assam,  Bilt  is  tho  common 
material  of  clothing,  being  made  up  by  tho  women  of  the 
household.  In  Burmah  tho  bulk  of  tho  silk  is  imported 
from  China,  generally  in  a  raw  state  ;  but  in  Assam  it  is 
obtained  from  two' or  three  varieties  of  worms,  which  aro 
generally  fed  on  jungle  trees  and  may  bo  regarded  as 
semi-domesticated.  Bengal  is  tho  only  part  of  India  where 
sericulture,  or  the  rearing  of  the  silk-worm  proper  on  mul- 
berry, can  bo  said  to  flourish.  The  greater  part  of  the  silk 
fa  wound  in  European  filatures,  and  exported  in  the  raw 
state  to  Europe.  The  native  supply  is  either  locally  con- 
sumed, or  sent  up  tho  Ganges  to  tho  great  cities  of  the 
North-West.  A  considerable  quantity  of  raw  silk,  especially 
for  Bombay  consumption,  is  imported  from  China.  Tasar 
silk,  or  that  obtained  from  the  cocoons  of  semi-domesticated 
worms,  does  not  contribute  much  to  tho  supply.  As  com- 
pared with  cotton  weaving,  the  manufacture  of  silk  fabrics 
may  be  called  a  town  and  not  a  village  industry.  Taeso 
fabrics  are  of  two  kinds — (1)  those  composed  of  pure  silk, 
and  (2)  those  with  a  cotton  warp  crossed  by  a  woof  o'  silk. 
Both  kinds  aro  often  embroidered  with  ^old  and  alver. 
The  mixed  fabrics  aro  kno-wn  as  mashni  or  siiji,  thf  latter 
word,  meaning  "permitted,"  being  used  because  tho  strict 
ceremonial  law  will  not  allow  Mahometans  to  wear  clothing 
of  pure  silk.  They  are  largely  woven  in  the  towns  of  tho 
Punjab  and  Sind,  at  Agra,  at  Hyderabad  in  the  Deccan, 
and  at  Tanjore  and  Trichiuopoli.  Pure  silk  fabrics  are 
either  of  simple  texture,  or  highly  ornamented  in  the  form 
of  kinkhahs  or  brocades.  The  latter  are  a  specialty  of 
Benares,  Murshiddbdd,  -Ahmadibdd,  and  TrichinopolL 
Printed  silks  are  woven  at  Surat  for  the  wear  of  Parsi  and 
Guzerati  women.  Quite  recently  mills  with  steam 
machinery  have  been  established  at  Bombay,  which  weave 
S'lk  fabrics  for  the  Burmese  market,  chiefly  lungi/i\ 
iamaxRs,  and  patsoes.  The  silk  manufactures  exported 
from  India  consist  almost  entirely  of  the  handkerchiefs 
known  as  handanuas  and  corahs,  with  a  small  proportion 
of  tasar  fabrics.  The  trade  appears  to  be  on  the  decline, 
the  total  exports  having  decreased  from  2,468,052  yards, 
valued  at  X238,000,  in  1876-76  to  1,481,250  vards,  valued 
at  £147,000,  in  1877-78.  But  in  1879  the  value  had 
again  risen  to  .£195,897;  and  the  returns  for  1874-77 
verc  uniiEualfy  high. 
Em-  Embroidery  has  already  been  referred  to  in  the  two  prs- 

Volderj'.  ceding  paragraphs.  The  groundwork  may  be  either  silk, 
cotton,  wool,  or  leather.  Tho  ornament  is  woven  in  the 
loom,  or  sewn  on  afterwards  with  tho  needle.  Musliu  is 
embroidered  with  silk  and  gold  thread  at  Dacca,  Patnd, 
and  Delhi.  Sind  and  Cutch  (Kachhch)  have  special 
embroideries  of  coloured  silk  and  gold.  Leather-work  is 
embroidered  in  Guzerat.  In  some  of  the  historical  capitals 
of  the  Deccan,  such  as  Gulbargah  and  Aurangdbdd,  velvet 
(mahlimaT)  is  gorgeously  embroidered' with  gold,  to  make 
canopies,  umbrellas,  and  housings  for  elephants  and  horses, 
for  use  on  state  occasions.  Not  only  the  goldsmith,  but 
also  the  jeweller  lends  his  aid  to  Indian  embroidery 

Carpets  and  ruga  may  be  classified  into  those  mads  of 
cotton  and  those  made  of  wool  The  former,  called 
M(ranjis  and  (hris,  are  made  chiefly  in  IgeBgal  and  nor- 
thern India,  and  appear  to  bo  an  indigenous  manufacture. 
rha  woollen  or  pile  carpets  known  as  lalitt  and  kalicha 
are  those  which  have  recently  attained  so  much  popularity 
in  England,  by  reason  of  the  low  prico  at  which  the  out- 
turn of  the  jail  manufactories  can  bo  placed  in  tho  market. 
The  art  was  probably  introduced  into  India  by  the 
Mahometans.  The  historical  seats  of  tho  industry  are 
in  Kashmir,  the  Punjab,  and  Sind,  and  at  Agra,  Mirzdpur, 
Jabalpur,  Warangal  in  the  Deccan,  Malabar,  and  Masuli- 
patam.     Velvet   carpets  aro  also   mado  at  Benares  and 
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MurshiddbAd,  and  silk  pile  carpets  at  Tanjore  and  Salem. 
At  tho  London  Exhibition  of  1851  tho  finest  Indian  rugs 
come  from  Warangal,  tho  ancient  capital  of  the  Andhra 
dynasty,  about  80  miles  east  of  Hyderabad.  Their  char- 
acteristic feature  was  the  exceedingly  fine  count  of  the 
stitches,  about  12,000  to  the  square  foot.  "They  were 
'  also  perfectly  harmonious  in  colour,  and  the  only  examples 
in  which  silk  was  used  with  an  entirely  satisfactory  effect" 
(Birdwood).  Tho  prico  was  not  less  than  £10  per  square 
yard.  The  common  rugs,  produced  in  enormous  quantities 
in  tho  jails  at  Lahore,  Jabalpur,  Mirzapur,  Benares,  and 
Bangalore,  sell  in  England  at  7a.  6d.  each. 

Gold  and  silver  and  jewels,  both  from  their  colour  and 
their  intrinsic  value,  have  always  been  the  favourite 
material  of  Oriental  ornemeut.  Even  the  hill  tribes  of 
Central  India  and  the  Himilayas  have  developed  eomo 
skill  in  hammering  silver  into  brooches  and  torques. 
Imitation  of  knotted  grass  and  leaves  seems  to  be  tho 
origin  of  the  simplest  and  most  common  form  of  gold 
ornament-,  the  early  specimens  consisting  of  thick  gold 
wire  twisted  into  bracelets,  &c  A  second  archaic  type  of 
decoration  is  to  fee  found  in  the  chopped  gold  jewellery  of 
Guzerat.  That  is  mode  of  gold  lumps,  either  solid  or 
hollow,  in  tho  form  of  cubes  and  octahedrons,  strung 
together  on  red  silk.  Of  artistic  jeweller's  work,  the  best 
known  examples  come  from  Trichiuopoli,  Cnttack,  Delhi, 
and  Kashmir.  Throughout  southern  India  the  favourit?> 
design  is  that  known  as  sicdmi,  in  which  the  ornamentation 
consists  of  figures  of  Hindu  gods  in  high  relief,  either 
beaten  out  from  tho  surface  or  fixed  upon  it  by  solder  or 
screws.  The  hammered  repousse  silver  work  of  Cutch 
(Kachhch),  though  now  entirely  naturalized,  is  said  to 
be  of  Dutch  origin.  Similar  work  is  done  at  Lucknow 
and  Dacca.  The  goldsmith's  art  contributes  largely  to 
embroidery,  as  has  alrsady  been  mentioned.  Gold  and 
silver  thread  is  made  by  being  drawn  out  under  the  appli- 
caticc  of  heat.  The  operatiou  is  performed  with  such 
nicety  that  one  rupee's  worth  of  silver  will  make  a  thread 
nearly  800  yards  long.  Before  being  used  in  tho  loom 
this  meiailic  thread  is  generally  twisted  with  silk. 

Precious  siones  are  lavishly  used  by  Indian  jewellers, 
who  caro  less  for  their  purity  and  commercial  vsJuo  than 
for  tho  general  effect  produced  by  a  blaze  of  splendour. 
"  But  nothing  can  exceed  the  skill,  artistic  feeling,  and 
effectiveness  with  which  gems  are  used  in  India  both  in 
jcwsllery  proper  and  in  the  jewelled  decoration  of  arms  and 
ja.do"  (Birdwood). 

Iron  Work. — The  chief  duty  of  the  villjge  smith  is,  of  T.-on 
course,  to  make  the  agricultural  implements  for  his  fellow-  work. 
villagers.      But  in  many  towns  in  India,  often  the  sites 
of  former  capitals,  iron  work,  especially  in  the  manufacture 
of  arms,  still  retains  a  high  degree  of  artistic  excellence. 

CtUlei-y. — Tho  blade  of  the  Indian  taludr  or  sword  is  Cutlery 
sometimes  marvello'jsly  watered,  and  engraved  with  date  ^^^  *"■»- 
and  name,  sometimes  sculptured  in  half-redief  with  hunting  *'^" 
scenes,  sometimes  shaped  along  the  edge  with  teeth  or 
notches  like  a  saw.  Matchlocks  and  other  firearms  are 
made  at  several  towas  in  the  Punjab  and  Sind,  at  Monghyr 
jn  Bengal,  and  at  Vizianigaram  in  Madras.  Chain  armour, 
fino  as  lacework  and  said  to  be  of  Persian  origin,  is 
still  manufactured  in  Kashmir,  Eijputiinn,  and  Cutch 
(Kachhch).  Ahmadnagar  in  Bombay  is  famous  for  its 
spear-heads.  Both  firearms  and  swords  aro  often  dama- 
scened in  gold,  and  covered  with  precious  stonca.  In  fact, 
the  characteristic  of  Indian  arms,  as  opposed  to  those  of 
other  Orisntal  countries,  is  the  elaborate  goldwork  hammered 
or  cut  upon  them  and  the  unsparing  use  of  gems.  Dama- 
scening on  iron  and  steel,  known  ns  kvft,  is  chiefly  practised 
in  Kashmir,  and  at  Guzerat  and  Siilkot  in  Ujo  Puiij.ib. 
Damascening  in  silver,  which  is  chiefly  done  upon  bronze. 
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is  known  as  hidari  work,  frotn  tho  ruined  capital  of  BiJar 
in  the  nlzdm's  dominionB,  whore  it  \a  still  chictly  carried  on. 
Brass  and  Copper. — Tho  village  brazier,  like  tho  viUago 
smith,  mauufactures  the  necessary  vessels  for  domestic  nse. 
Chief  among  these  vessels  is  tho  lota,  or  globular  bowl, 
universally  used  in  ceremonial  ablutions.  The  form  of  the 
lota,  and  even  the  style  of  ornamentatioD,  has  been  handed 
down  unaltered  from  tho  earliest  times.  Benares  enjoys 
the  Crst  reputation  in  India  for  work  in  brass  and 
copper.  In  the  south,  Madura  and  Tanjoro  have  a  similar 
fame ;  and  in  the  west,  AhmadAb&d,  Fooua,  and  Ndsik. 
A.t  Bombay  itself  large  quantities  of  imported  copper  are 
wrought  up  by  native  braziers.  The  temple  bells  of  India 
are  well  known  for  the  depth  and  purity  of  their  note.  In 
many  localities  tho  braziers  have  a  special  repute  either 
for  a  peculiar  alloy  or  for  a  particular  process  of  orna- 
mentation. Silver  is  sometimes  mixed  with  tho  brass,  and 
in  rarer  cases  gold.  The  brass  or  rather  bell-metal  ware  of 
Murshidibdd,  known  as  Ichdgrai,  has  more  than  a  local  repu- 
tation, owing  to  tho  large  admixture  of  silver  in  it. 

Pottery  is  mado  in  almost  every  village,  from  the  small 
vessels  required  in  cooking  to  the  large  jars  used  for  storing 
grain,  and  occasionally  as  floats  to  ferry  persons  across  ^ 
swollen  stream.  But,  though  the  industry  is  universal,  it 
liaa  hardly  anywhere  risen  to  the  dignity  of  a  fine  art. 
Sind  is  the  only  province  of  India  wllere  the  potter's  craft 
is  pursued  with  any  regard  to  artistic  considerations ;  and 
there  tho  industry  is  said  to'  have  been  introduced  by  the 
Mahometans.  Sind  pottery  ia  of  two  kinds,  encaustic 
tiles  and  vessels  for  domestic  use.  In  both  cases  the 
colours  are  the  same, — turquoise  bine,  copper  green,  dark 
purple,  or  golden  browB,  under  an  exquisitely  transparent 
glaze.  The  usual  ornament  is  a  conventional  flower 
pattern,  pricked  in  from  paper  end  dusted  along  the  prick- 
ing. The  tiles,  which  are  evidently  of  tho  samo  origin  as 
those  of  Persia,  and  Turkey,  are  chiefly  to  be  found  in  the 
ruined  mosques  and  tombs  of  the  old  MnsalmSn  dynasties ; 
but  the  industry  still  survives  at  the  little  towns  of  Saidpur 
and  BnbiT.  Artistic  pottery,  is  made  at  Hyderabad, 
Karachi;  Tatta,  and  Hila,  and  also  across  tho  border,  at 
Lahore  and  Miiltin  in  the  Punjab.  The  Madura  pottery 
also  deserves  mention  from  the  elegance  of  its  form  and 
the  richness  of  its  colour.  Tho  North-Western  Provinces 
have,,  among  other  specialties,  an  elegant  black  ware  with 
designs  in  white  metal  worked  into  its  surface, 
joajp.  Carving  and  Inlaying. — Stone  sculpture  is  an  art  of  tho 
xn  «r.Jliigliefet  antiquity  in  India,  as  may  be  seen  in  the  early 
»^'*"?  memorials  of  Buddhism.  Borrowing  nn  impulse  from 
Qreek  exemplars,  the  Buddhist  scnlptors  at  the  commence- 
ment of  our  era  freed  themselves  from  the  Oriental  tradition 
which  demands  only  the  gigantic  and  the  grotesque,  and 
imitated  nature  with  some. success.  But  with  the  revival 
of  Brdhmanism  Hindu  sculpture  again  degenerated ;  and 
so  far  as  the  art  can  still  be  said  to  exist,  it  possesses  a 
religious  rather  than  an  esthetic  interest.  lu  the  cities  of 
Quzerat,  and  in, other  parts  of  India  where  the  houses  arc 
built  of  wood,  their  tronta  are  ornamented  with  elaborate 
carving.  Wood-carving,  an  important  indostcy  in  Western 
India,  is  said,  perhaps  erroneously,  to  owe  its  origin  to 
Dutch  patronage,  though  the  models  of  the  carvers  are  evi- 
dently taken  from  their  own  temples.  The  favourite 
materials  are  blackwood,  sandal-wood,  and  jack-wood.  The 
supply  of  sandal-wood  comes  from  tho  forests  of  the 
Western  Gh&ts  in  Kdnara  and  Mysore,  but  some  of  the 
finest  carving  is  done  at  Surat  and  Ahmad&bdd.  Akin  to 
sandal-wood  carving  is  the  inlaying  of  the  miscellaneous 
articles  known  as  "Bombay  boxes."  This  art  is  known  to 
be  of  modern  date,  having  been  introduced  from  Shiroz  in 
Persia  towards  tho  close  of  the  last  century.  It  consists  of 
binding  together  in  geometrical  patterns  sfrips  of  tin-v<ire, 


sandal- wood,  ebony,  ivory,  and  stag's  horn.  At  Yizagapatam, 
in  Madras,  similar  articles  aro  made  of  ivory  tmd  stag's 
horn,  with  scroll-work  edged  in  to  suit  European  taste. 
At  MAinpuri,  in  the  North-"\Vestom  Provinces,  wooden  boxes 
are  inlaid  with  brass  wire.  The  chief  seats  of  ivory-carving 
are  imritsar,  Benarca,  MurshiddbAd,  and Travancore,  where 
any  t^rticle  can  be  obtained  to  order,  from  a  full-siced 
palanquin  to  a  lady's  comb.  Human  figures  in  clay, 
dressed  to  the  life,  are  principally  made  at  KriKhnagar  in 
Bengal,  Lucknow,  and  Pooaa. 

It  remains  to  give  some  account  of  those  mannTactoret  proper,' 
conducted  by  steani  mochineiy  and  undor  European  aupcrviuoo, 
which  K'lTo  rapidly  sprung  np  in  certain  parts  of^India  dutiog  the 
past  feir  years.     "These  comprise  cotton,  Jute,  silk,  and  beer. 

The  first  mill  (or  the  manufacturo  of  cotton  vara  and  cloth  by 
machinery  worked  by  Btsam  was  opened  at  Bombay  in  186^ 
Tho  enterprise  grew  «-ith  scareoly  a  chcct,  nntil  by  1879  the 
total  nomcicr  of  mills  thronghout  India  was  C8,  wilo  about  !( 
million'  spindles  and  12,000  looms,  giving  employment  to 
npwards  of  40,000  persons — men,  women,  and  children.  Of  this 
total,  30  mills,  or  more  than  half,  wore  in  the  island  of  Bombay, 
which  now  possesses  a  bosy  manufacturing  quarter  with  tall  chinuiey 
stalks,  recalling  the  aspect  of  a  Lancasliire  town  ;  14  were  in  the 
cotton-growinc  districts  of  Guzerat,  also  In  the  Bombay  presidency  ; 
6  were  in  Calcutta  and  its  neighbourhood ;  3  at  Madras ;  2  at 
Cawnpni  in  the  North-Western  Prorinccs ;  1  at  Kigpur  in  th4. 
Central  Provinces ;  1  at  Indorc,  the  capital  of  Ilolkar's  dominions  ; 
and  1  at  Hyderabad,  the  residence  of  the  nizdm.  Like  the  jute 
mUls  of  Ben^I,  the  cotton  factories  of  Bomboy  have  EolTared  of  liita 
years  from  the  general  depression  of  trade. 

Tho  Indian  mills  are,  almost  without  exception,  the  property  of 
joint-stock  companies,  fhe  shares  in  which  are  largely  taken  up  by 
natives.  The  overlookers  are  skilled  nrti^ins  brougnt  from  Englana, 
but  natives  are  now  beginning  to  qualify  themsvlv^s  for  the  posL 
The  operatives  ore  all  paid  by  tho  piece  ;  and,  as  compared  with 
other  Indian  industrii'S,  the  rate  of  wages  is  high.  In  1877,  at 
Bombay,  Ixjjs  earned  from  lis.  fo  £l.'a  month  ;  ^fomkn,  from  183. 
to  £1  ;  and  jobbers,  from  £3  to  £6,  lOs.  Several  members  of  one 
family  often  work  together,  earning  among  them  as  much  as  f  10 
a  month.  The  houra  of  work  are  from  six  m  the  morning  to  six  at 
night,  with  an  hour  allowed  in  the  middle  of  the  day  for  mcah  and 
smoking.  A  Foetory  Act,  to  regulate  the  hours  of  work  for  children 
and  young  persons  and  to  enforce  the  fencing  of  dangerois 
machinery,  &c.,  ia  now  (1881)  under  the  coDsideration  of  thb 
lemslatiro  connciL 

Besides  supplying  the  local  demand,  these  milla  are  gradually 
beginning  to  tind'a  market  in  foreign  countries,  especially  for  their 
twist  and  yarn.  Between  1872-73  and  1878-79  tho  e.xport  of  twist 
from  Bombay  increased  from  1,802,803  lb,  valued  at  £97,162,  to 
21,271,059  tb,  valued  at  £883,665,  or  an  increase  of  nearly 
twelvefold  in  quantity  and  ninefold  in  value.  Within  tho  tame 
period  of  eight  years  the  export  of  grey  piece-goods  increased  from 
4,780,834  yards,  valued  at  £75,495,  to  14,693,336  yards,  valued  at 
£198,380.  The  twist  and  yam  are  mostly  sent  to  Chinaand  Japafi, 
tho  piece-goods  to  the  coast  of  Arabia  and  Africa.  The  figures  for 
the  coasting  trade  also  uhow  a  corresponding  growth,  the  total  value 
of  twist  carried  from  port  to  port  in  1878-79  having  been  £604,996, 
and  of  piece-goods  (including  hand-loom  goods)  £654,653.  Mi 
O'Conor,  who  has  devoted  much  attention  to  the  matter,  thus 
summarizes, his  opinion  regarding  the  future  of  the  Indian  cotton 
mills  in  Ilia  Ueview  <jf  Indian  TratU/or  1877-78  :— "  Whether  wo 
can  hope  to  secure  an  export  trade  or  not,  it  is  certain  that  there  ia 
a  sufficient  outlet  in  India  itself  fot  tho  manufactures  of  twice  fifty 
mills  ;  and,  if  the  industry  is  only  judiciously  managed,  tho  mana- 
factures  of  our  mills  must  inevitably,  in  course  of  time,  supersede 
Manchester  goods  of  the  coarser  kiuds  in  the  Indian  market" 

Tho  jute  mills  of  Bengal  have  spriing  up  to  rival  Dundee,  jostE) 
Bombay  competes  with  Slanchester ;  but  in  the  f'jrmer  case  tlie. capi- 
tal ia  mostly  supplied  by  Kuropeaiis.  They  cluster  thickly  round 
Calcutta,  extending  across  the  river  into  Hooghly  district ;  iiud  one 
has  been  planted  at  Sirdjgaiy,  far  away  np  the  Brahmaputra  in 
tho  middle  oT  tho  jute-producing  conntry.  In  1879  the  total 
number  of  jute  mills  in  India  waa  21,  of  which  all  but  two  were  in 
Bengal,  and  the  number  is  annually  increasing.  Tho  weaving  of 
jute  into  gnuny  cloth  is  an  indigenous  industry  tnron^hoat  oortnem 
Bengal,  caiefly  in  tho  district  of  Pnmiah  and  Din^jpOE.  The 
cnnny  is  made  by  tho  semi-aboriginal  tritw  of  Koch,  lujbansi  or 
Pdli,  both  for  clothing  and  for  bags  ;  and,  as  with  other  industries 
practised  by  non-Hindu  races,  the  weavers  are  the  women  cf  th« 
lamilv,  and  not  a  distinct  caste.  In  1677-V'S  jost  three  million  bags 
were  Imported  into  Calcutta  from  Pdbni  district,  being  tha  product 
of  the  Sir^ganj  mills.  The  total  exports  by  sea  and  land  3f  IwUi 
power-loom  and  hand-made  bags  numbered  80  millions,  of  which 
not  more  than  6  millions  were  hand-made.     The  East  Indian  KaS- 
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w«y  took  20  millions  for  tho  grain  marts  of  Behar  and  tho  North- 
.Weatom  Provinces  (chiefly  Patna  and  Cawnpur) ;  and  1  million 
went  as  far  as  Ludhidna  in  tlio  Punjab.  Tho  total  exports  by  6ea 
txceodod  57  millions,  of  wiich  32  millions  represent  interportal, 
md  25  millions  foreign  trade.  Bombay  took  as  many  as  16  mil- 
lions, and  British  Burmah  12  millions.  In  fact,  Calcutta  supplies 
bagging  for  the  whole  of  India.  Tho  foreign  trade  may  be  given 
la  greater  detail,  for  gunny  weaving  is  perhaps  the  single  Indian 
Jnaustry  that  aims  at  a  foreign  market.  Tho  total  export  of  into 
manufactures  (both  bags  and  cloth)  in  1872-73  was  valued  at 
£200,669.  By  1878-79  tho  value  had  risen  to  £1,098,434,  or  an 
increase  of  fivefold  in  eix  years.  AVithin  the  same  i^riod  the  ex- 
ports to  the  United  Kingdom  alone  increased  from  21,200  bags, 
valued  at  £585,  to  7  million  ba<i8,  valued  at  £184,400.  The  other 
countries  which  take  Indian  gunny  bags  are  the  following,  with  the 
values  for  1877-78  :— Australia,  £298,186;  Straits  Settlements, 
£161,772 :, United -States,  £79,795;  Egypt,  £76,726;  China, 
£32,121.' 

Brewing  has  recently  become  cstablislied  as  a  prosperous  ousmess 
at  the  large  hill  stations  on  tho  Himalayas.  There  are  now  about 
twelve  breweries  in  India,  including  five  in  the  Punjab  and  North- 
Westera  Provinces,  at  Mari  (Murree),  Simla,  Kasauli,  Masuri(Mus- 
Boorie),  and  Naini  Til,  and  two  in  the  Madras  presidency,  at  Utaka- 
mand  and  Bellary.  The  total  quantity  of  beer  brewed  was  returned 
at  2,162,888  gallons  in  1877  and  1,522,769  gallons  in  1878,  the 
diminution  bemg  due  to  the  termination  of  a  contract  between  tho 
Commissariat  Department  and  one  of  the  Masuri  breweries.  The 
total  quantity  of  oeer  imported  in  1873-79  was  2  million  gallons  by 
Government  and  1  million  gallons  on  private  account,  so  that  th6 
Indian  breweries  now  satisfy  just  one-third  of  tho  entire  demand. 
At  Simla  imported  beer  sells  at  over  18s.  per  dozen,  while  that 
from  tho  local  brewery  can  be  obtained  for  lis.  per  dozen.  The 
hops  are  entirely  imported,  for  the  experimental  plantation  of  100 
acres  established  by  the  raja  of  Kashmir  has  not  yet  proved  a  prac- 
tical success.  The  imports  of  hops  show  a  steady  increase  from 
1529  cwts.  in  1876-76  to  1807  cwts.  in  1876-77,  and  2135  cwts. 
in  1877-78. 

The  $team  paper-mills  established  m  the  neighbourhood  of  Cal- 
cutta and  at  Bombay  have  almost  entirely  destroyed  the  local 
manufactures  of  paper  which  once  existed  in  many  parts  of  the 
country.  The  hand-made  article,  which  was  strong  though  coarse, 
and  formed  a  Mahometan  specialty,  is  now  no  longei*  used  for 
official  purposes.  Besides  manufacturing  munitions  of  war,  the 
Government  possesses  a  large  leather  faetory  at°Cawnpur,  which 
turns  out  saddlery,  &c. ,  of  excellent  quality.  Indeed,  leather  manu- 
factures are  an  important  local  industry  in  Oudh  and  tho  North- 
western Provinces,  and  are  conducted  on  such  a  scale  as  to  pre- 
tlude  the  import  from  England,  except  in  the  case  of  articles  de  luxe. 

Minerals. 

Th.y Indian  peninsula,  with  its  wide  area  and  diversified 
features,  supplies  a  great  store  of  mineral  wealth,  charac- 
terized both  by  variety  and  unusual  richness.  In  utilizing 
Ihis  wealth,  English  enterprise  has  met  with  many  rebuffs. 
Much  capital  has  been  expended  with  no  other  result  in 
many  cases  than  disappointment.  But  the  experience  has 
aot  been  thrown  away;  and  the  mining  industry,  now 
established  on  a  sure  basis,  is  rising  into  an  important 
position  in  a  country  which  ought  gladly  to  welcome  any 
employment  other  than  the  universal  pursuit  of  agriculture. 

Iron. — In  purity  of  ore,  and  in  antiquity  of  working, 
the  iron  deposits  of  India  probably  rank  first  in  the  world, 
rhey  are  to  be  found  in  every  part  of  the  country,  from 
the  northern  mountains  of  Assam  and  Kumdun  to  the 
extreme  south  of  the  Madras  presidency.  Wherever  there 
are  hills,  iron  is  found  and  worked  to  a  greater  or  less  ex- 
tent. The  indigenous  methods  of  smelting  the  ore,  which 
are  everywhere  tho  same,  and  have  been  handed  down  un- 
fchanged  through  countless  generations,  yield  a  metal  of  the 
finest  quality  in  a  form  well  suited  to  native  wants.  But 
they  require  an  extravagant  supply  of  charcoal ;  and  even 
with  the  cheapness  of  native  labour  the  product  cannot 
compete  in  price  with  imported  iron  from  England.  Euro- 
pean enterprise,  attracted  by  the  richness  of  tho  ore  and 
the  low  rate  of  wages,  has  repeatedly  tried  to  establish  iron- 
works on  a  large  scale ;  but  hitherto  every  one  of  these 
attempts  has  ended  in  failure,  alike  in  Madras,  in- the 
Central  Provinces,  in  tho  Ranlganj  coal-field,  and  in 
Knmdnn.'    At  the  present  time  iron  is  manufactured  on]\ 


by  peasant  families  of  smelters,  each  working  on  a  very 
small  scale :  and  even  this  industry  is  languishing  under 
the  competition  of  English  imports.  .The  initial  difficulty 
in  India  is  to  find  the  three  elements  of  iron-  working— 
namely,  tho  ore,  the  flux,  and  the  fuel — sufficiently  near, 
to  each  other ;  the  second  difficulty  is  the  choking  of  the 
furnaces  from  the  excessive  quantity  of  ash  in  the  coaL 

Coal  has  been  known  to  exist  in  India  since  1774,  and  is 
said  to  have  been  worked  as  far  back  as  1775.  There  are  now 
altogether  fifty-eight  collieries  in  the  country,  with  an  annnal 
out-turn  of  about  1  million  tons.  In  India,  as  elsewhere, 
coal-mining  and  railway  extension  have  gone  hand  in  hand. 
Coal  IS  comparatively  worthless  unless  it  can  be  brought  to 
market  by  rail ;  and  the  price  of  coal  is  the  ch'ef  element 
in  determining  the  expenses  of  railway  working.  The  hiSj 
tory  of  coal  in  India  has,  on  the  whole,  been  one  of  con- 
tinual progress.  The  first  mine,  at  RAnlganj,  dates  from 
1820,  and  has  been  worked  regularly  up  to  the  pro^ 
sent  time.  In  1878  its  output  was  50,000  tons.f  For 
twenty  years  no  new  mine  was  opened ;  but  the  com- 
mencement of  the  East  India-  Railway  in  1854  gave 
a  fresh  impetus  to  the  industry,  and  since  that  date 
collieries  have  been  opened  at  the  rate  of  two  or  three" 
every  year.  The  largest  number  of  additions  was  seven,  ia 
1874.  By  1878  the  total  number  of  collieries  in  connexion, 
with  the  East  Indian  system  was  fifty-si.t.  From  these 
are  supplied.not  only  tjie  railway  itself,  but  also  the  jute  mills 
of  Calcutta,  and  the  river  steamers  of  Lower  Bengal.'  Ii^ 
1877-78  the  railway  used  ."508,000  tons  of  coal  from  iti 
own  collieries  at  KarliarbArl  and  Sririmpur,  and  sent 
exactly  the  same  quantity  to  Calcutta.'  In  that  year  th^ 
imports  of  cool  into  Calcutta  by  sea  were  only  80,000  tons, 
so  that  Calcutta  now  uses  about  80  per  cent,  of  Indian  to  2C 
per  cent,  of  foreign  coal.  Bombay,  on  the  otlier  hand,  and 
also  Madras  are  entirely  supplied  with  coal  froni  England; 
The  collieries  in  the  Central  Provinces,  which  are  the  onh 
others  worked  on  a  large  scale,  are  limited  to  the  supplj 
of  the  Great  Indian  Peninsula  Railway.  They  are  two  in 
number, — (1)  the  Warora  colliery,  under  the  management 
of  the  Public  Works  Department,  and  (2)  the  Mohpdnl 
colliery,  which  has  been  leased  to  the  Narbadi  Coal  Com-! 
pany. '  The  total  area  of  the  Riniganj  coal-field  has  been 
estimated  at  500  square  miles.  In  this  "black  country  * 
of  India,  which  is  dotted  with  tall  chimue'y-stalks,  six  Euro- 
pean companies  are  at  work,  besides  many  native  firms.  Ai 
first  coal  was  raised  from  surface  quarries,  but  regulai 
mining  is  now  carried  on,  according  to  the  system  of 
"  pUlar  and  stall."  The  seams  are  entirely  free  from  gas, 
so  that  the  precautions  usual  in  England  against  explosion 
are  found  unnecessary.  The  miners  are  all  drawn  from  the 
aboriginal  low-castes,  chiefly  Santdls  and  Bauris,  who  are 
noted  for  their  endurance  and  docility.  Bauris  work  with 
the  pick,  but  Santdls  will  consent  to  use  no  other  tool 
than  the  crowbar.  Wages  are  high,  and  the  men  look 
well-fed,  though  they  waste  their  surplus  earnings  in  drink.' 
The  great  drawback  of  Indian  coal  is  its  large  proportion 
of  ash,  varying  from  14  to  20  per  cent.,  as  against  3  to  6 
per  cent,  in  English  coal.  This  places  it  at  a  great  dis- 
advantage  alike  for  iron-smelting  and  locomotive  pur- 
poses. But  it  has  been  proved  that,  with  efficient  fire- 
grates and  proper  manipulation,  135  Ei  of  Warora  coa\ 
will  do  the  work  of  100  B)  of  English  coal 

Salt,  an  article  of  supreme  necessity  to,,  the  Indian 
peasant,  who  eats  no  meat,  is  derived  from  three  main 
sources,  exclusive  of  importation  from  Europe: — (1)  by 
evaporation  from  sea-water  along  the  entire  double  line  of 
seaboard  from  Bombay  to  Orissa,  but  especially  in  Guzerat 
and  on  the  Coromandel  coast ;  (2)  by  evaporation  from  in- 
land lakes,  of  which  the  Simbliar  Lake  in  Rijputdna  afford* 
the  chief  example ;  (3)  by  quarrying  solid  aiUa  of  salt  ir 
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the  north-east  nf  the  Punjab.  The  last  is  the  only  case  in 
which  salt  can  be  said  to  exist  as  a  mineral.  It  occurs  in 
solid  cliffs,  which  for  extent  and  purity  are  stated  to  have 
no  rival  elsewhere  in  the  woild.  The  chief  of  these  has 
given  its  name  to  the  Salt  Range,  running  across  the  dis- 
tricts of  Jhelum  (Jhllam)  and  Shdbpur,  from  the  bank  of 
the  JheluDi  river  to  KAlAbdgh  in  Bannu  district.  Similar 
deposits  are  found  beyond  the  Indus  in  Kohdt  district, 
where  the  salt  is  of  two  kinds,  red  and  green,  and  in  the 
hill  state  of  Mandi  bordering  on  KAngri  disfjrict.  The 
salt  is  found  in  the  red  marls  and  sandstones  of  the 
Devoniao  group.  In  some  cases  it  can  bo  obtainua  ;rom 
open  quarries ;  but  more  generally  it  is  approached  by 
regular  mining  by  pick  and  blasting,  through  wide  galleries. 
The  principal  mine  is  at  Keora  in  Jhelum  district,  now 
called  after  Lord  Mayo.  The  total  annual  out-turn  in  the 
Punjab  is  returned  at  about  50,000  tons,  yielding  a  revenue 
to  Government  of  more  than  i:400,000.  In  1877-78  the 
nctual  figures  of  revenue  were — (1)  from  the  Salt  Range, 
£426,000,  (2)  from  Kohat,  £8000,  (3)  from  Mandi, 
£6000. 

In  southern  India  salt  mado  by  evaporation  is  almost 
universally  consumed.  Lower  Bengal,  especially  eastern 
Bengal,  uses  salt  imported  from' Cheshire  at  low  rates 
of  freight,  and  paying  the  excise  di:ty  at  Calcutta  or 
other  port  of  entry.  In  Orissa  and  south-western  Bengal 
both  imported  salt  and  salt  made  by  solar  evaporation  are 
consumed,  the  latter  being  alone  considered  pure  for 
religious  purposes  or  for  the  priests. 

iSallpetre. — At  one  time  India  had  almost  a  monopoly  of 
the  supply  of  saltpetre  upon  which  Europe  depended  for 
its  gunpowder.  In  combination  with  otl^er  saline  sub- 
Btances  it  occurs  as  a  white  efflorescence  upon  the  surface 
of  the  soil  in  many  parts  of  the  country,  especially  in  the 
upper  valley  of  the  Ganges.  Its  preparation  leaves  common 
«alt  as  one  of  the  residuary  products  ;  and  consequently 
fiscal  reasons  have  tended  to  limit  the  manufacture  to  the 
most  remunerative  region,  which  is  found  in  North  Behar. 
The  manufacture  is  simple,  and  entirely  in  the  hands  of  a 
special  caste  of  natives,  called  Nuniyds,  who  are  conspicu- 
ous for  their  capacity  of  enduring  hard  work.  As  is  the 
case  with  most  Indian  industries,  they  work  under  a  system 
of  money  advances  from  middle-men,  who  are  themselves 
sub-contractors  under  the  '  large  houses  of  business.  In 
former  times  the  East  India  Company  engaged  in  the 
manufacture  on  its  own  account;  when  it  abandoned  all 
private  trade,  its  works  were  taken  over  by  European 
firms,  but  these  have  in  their  turn  retired  from  the  busi- 
ness, which  is  now  in  a  state  of  decline,  partly  owing  to  the 
general  fall  in  price,  and  partly  to  the  restrictions  imposed 
by  the  salt  preventive  department.  The  exports  of  salt- 
petre from  Calcutta  are  fairly  constant,  averaging  about 
450,000  cwls.  a  year,  of  which  one  half  goes  to  the  United 
Kingdom.  More  than  two-thirds  of  the  total  comes  from 
Behar,  chiefly  from  the  districts  of  Tirhiit,  Sdrao,  and 
ChanipAran,  though  Patnd  is  the  railway  station  for  de- 
spatch to  Calcutta.  Cawnpur,  Gh.izipur,  AllahAb.Ad,  and 
Benares,  in  the  North-Western  Provinces,  send  small 
quantities,  while  a  little  comes  from  the  Punjab. 

Gold  exists  in  many  parts  and  probably  in  considerable 
quantities.  Herodotus  aflirms  that  the  Indians  were  the 
Boly  nation  who  paid  their  tribute  to  Darius  in  gold  ;  and 
there  is  some  reason  for  believing  that  the  "  Ophir  "  of  King 
Solomon  is  to  be  identified  with  the  Malabar  coast.  Nearly 
every  hill  stream  is  washed  for  gold,  whether  in  the  extreme 
south,  in  the  central  plateau,  or  on  the  north-east  and  north- 
west frontiers.  It  is  true  that  gold-washing  is  everywhere 
a  miserable  business,  affording  the  barest  livelihood ;  but 
fet  the  total  amount  of  gold  obtained  in  this  way  cannot 
]»   insifuificant      In   recent    years    attention   has   been 


prominently  drawn  to  the  possibility  of  extracting  gold  from 
the  quartz  formation  of  southern  India,  which  bears  many 
points  of  resemblance  to  the  auriferous  quartz  reefs  of 
Australia.  The  principal  localities  are  in  the  Wainid 
(Wynaad)  subdivision  of  the  Nilgiri  district  and  in  KoUr 
district  of  Mysore.  Gold-washing  has  always  been  prac- 
tised there  ;  and  the  remains  of  old  workings  show  that  at 
some  unknown  period  operations  have  beoa  condacted  on  a 
large  scale. 

From  about  1875  to  1880  individual  pioni-cre  were  prospecting 
in  that  region.  Crushing  tho  quartz  by  rude  natire  metho<h,  they 
proved  that  it  contained  a  larger  pruporliou  of  gold  than  is  Knowm 
to  yield  a  profit  in  Australia.  These  cxporimeuts  ou  the  southern 
ends  of  six  reefs  yielded  an  average  of  7  dwls.  per  ton  of  quartt, 
rising  in  one  case  to  11  dwts.  The  best  assay  of  the  gold  slioncil 
a  fineness  of  slightly  over  20  carats.  In  1879  Governnieut  sum- 
moned a  practical  mining  engineer  from  Australia,  whose  report 
wa3  eminently  hopeful.  Ho  described  tho  quartz  reefs  as  of  great 
extent  and  thickness  and  highly  auriferous.  One  reef  in  Kolir, 
laid  bare  100  feet  longitudinally,  gave  on  average  of  1  oz.  of  gold 
per  ton.  In  order  to  attracf  capital,  Government  proposed  to  grant 
mining  leases  at  a  dead  rent  of  Rs.  5  (10s.)  per  acre,  subject  to  do 
royalty  or  further  tax.  Up  to  1880  the  enterprise  had  scarcely 
parsed  beyond  the  stage  of  laboratory  experiments.  If  the  results 
of  actual  working  with  elaborate  machinery  realize  the  jToniise  held 
out  by  competent  investigators,  gold-mining  will  be  established  as 
an  imporUint  industry  in  southern  India. 

Copper  is  known  to  exist  in  many  parts  of  the  country 
in  considerable  quantities.  The  richest  mines  are  in  the 
lower  ranges  of  the  Himdlayas,  from  Dirjlling  westward  to 
Kumdun.  Tho  oro  occurs  in  the  form  of  copper  pyrites, 
often  accompanied  by  mundic,  not  in  true  lodes,  but  dis- 
seminated through  tho  slate  and  schist.  Tho  miners  arc 
almost  always  Nepdlls,  and  the  remoteness  of  the  situation 
has  deterred  European  capital.  The  extent  of  abandoned 
workings  proves  that  these  mines  have  been  known  and 
worked  for  many  years.  The  best  scams  show  a  proportion 
of  copper  slightly  above  the  average  of  Cornish  ore,  but  the 
ordinary  yield  is  not  more  than  abouf.  4  per  cent.  The 
mines  resemble  magnified  rabbit-holes,  meandering  passages 
being  excavated  through  the  rock  with  little  system.  The 
tools  used  are  an  iron  hammer  and  chisel,  and  sometimes  a 
small  pick.  After  extraction,  the  ore  is  pounded,  washed, 
and  smelted  on  the  spot  The  price  obtained  for  the  metal 
is  Rs.  2.8.0  per  3  sers,  or  at  tho  rate  of  about  lOd.  a 
pound.  Copper-ore,  of  fair  purity  aud*  extending  over  a 
considerable  area,  also  occurs  in  Singbhvlm  district  of 
Chutid  Ndgpur,  where  there  are  many  deserted  diggings 
and  heaps  of  scoria;.  In  1857  a  company  was  started  to 
re-open  the  workings  at  these  mines ;  but,  though  Idrg© 
qtantities  of  ore  were  produced,  the  enterprise  did  not  prove 
.remunerative,  and  was  finally  abandoned  in  1864.  A 
simQar  attempt  to  work  the  copper  found  in  Nellore  district 
of  Madras  also  ended  in  failure. 

lyead  occurs  in  the  form  of  sulphuret  or  galena  along 
the  Himdlayas  on  the  Punjab  frontier,  and  has  been  worked 
at  one  place  by  an  English  company. 

Tin  is  confined  to  the  Burmese  peninsula.  Very  rich 
deposit^  yielding  about  70  per  cent,  of  metal,  occur  over 
a  large  extent  of  country  in  Mergui  and  Tavoy  districts  of 
the  Tenosserini  region.  Tho  ore  is  washed  and  smelted, 
usually  by  Chinese,  in  a  very  rough  and  unscientific  way. 
Recent  experiments  made  by  a  European  firm  seem  to  show 
that  the  deposits,  though  rich  and  extensive,  are  not  suffi- 
ciently deep  to  repay  more  elaborate  processes. 

Antimony,  in  the  form  of  turmd,  which  is  largely  used 
by  the  natives  as  a  cosmetic,  is  chiefly  derived  from  the 
hill  states  of  the  Punjab.  It  is  also  found  in  Mysore  and 
Burmah.  The  minerals  of  Rdjputdna,  which  have  not  yet 
been  thoroughly  ascertained,  include  acore  of  cobalt  used 
for  colouring  enamel.'^ 

Petroleum  is  produced  chiefly  in  IndepehdeoC  Bnrmtih, 
but  it  hts  clso.been  founijowBritjai-torritory  in  Pegu,  in 
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Assam,  and  in  tbo  Pu^ijab.  Near  the  village  of  Ye-nang- 
yauD"  in  Upper  Barmah,  on  the  banks  of  the  Irawadi, 
there  are  upwards  of  one  hundred  pita  or  wells  with  a  depth 
of  about  250  feet,  from  which  petroleum  bubbles  up  in  in- 
exhaustible quantities.  Tie  annual  yield  is  estimated  at 
11  000  tons,  of  which  a  considerable  quantity  is  exported. 
Petroleum  wells  are  also  found  in  the  British  districts  of 
Akyab,  Kyouk-hpyu,  and  Thayet-myo,  which  first  attracted 
British  capital  with  most  promising  results  in  1877.  In 
Assam  petroleum  occurs  in  the  neighbourhood  -of  the  coal- 
fields in  the  south  of  Lakhimpur  district,  and  was  worked 
in  conjunction  with  the  coal  by  a  European  capitalist  in 
1866.  In  the  Punjab  petroleum  is  worked  by  the  Public 
Works  Department  at  twb  spots  in  E.^wal  Pindl  district. 
In  1873-74  the  total  yisld  was  only  2756  gallons. 

StoM. — The  commonest  and  also  the  most  useful  stone 
of  India  is  kankar,  a  nodular  form  of  impure  lime,  which 
is  found  in  almost  every  river  valley,  and  is  used  uni- 
versally for  metalling  the  roads.  Lime  for  building  is 
derived  from,  two  sources, — (1)  from  burning  limestone 
and  hanha.-,  .find  C3)  from  tho  little  shells  so  abundantly 
found  in  the  Jiarshes.  Calcutta  derives  its  chief  supply 
from  the  quarries  of  the  Khisi  hills  in  Assam,  known  as 
"  Sylhet  lime,"  and  fi:om  the  Susunia  quarries  in  Bankura 
district.  The  Gangetic  delta  is  destitute  of  stone,  nor  does 
the  alluvial  soil  aflford  good  materials  for  brick-making  or 
©ther  pottery.  But  a  European  firm  has  recently  established 
stones,  large  pottery-works  at  Rinfganj  in  Bardw4n,  which  employ 
about  five  hundred  hands,  and  carry  out  contracts  for  drain- 
age pipes  and  stoneware.  The  centre  of  the  peninsula  and 
the  hill  country  generally  abound  in  building-stone  of  excel- 
lent quality,  which  has  been  used  locally  from  time  imme- 
morial. Among  the  finest  stones  maybe  mentioned  the 
pink  marble  of  Kijputdna,  of  which  the  historical  buildings 
at  Agra  were  constructed,  the  trap  of  the  Deccan,  the 
sandstone  of  the  Goddvari  and  the  Narbadi,  and  the 
granite  of  southern  India.  Quarries  of  slate  are  scattered 
through  the  peninsula,  and  are.eometimes  worked  by  Euro- 
pean capital.  Mica  and  talc  are  also  quarried  to  make 
ornaments.  Among  the  hills  of  Orissa  and  Chutii  NAgpur 
household  vessels  and  ornaments  are  skilfully  carved  out 
of  an  indurated  variety  of  potstone. 
Dia-  Precious  Stones. — Despite  its  legenaary  wealth,  which  is 

mouds.  really  due  to  the  accumulations  of  ages,  India  cannot  be 
said  to  be  naturally  rich  in  precious  stones.  Under 
the  Mahometan  rule  diamonds  were  a  distinct  source  of 
state  revenue ;  and  Akbaris  said  to  have  received  a  royalty 
of  £80,000  a  year  from  the  mines  of  Panna,  But  at  the 
present  day  the  search  for  them,  if  carried  on  anywhere  in 
British  territory,  is  an  insignificant  occupation.  The  name 
of  Golconda  has  passed  into  literature ;  but  that  city,  once 
the  Musalmdn  capital  of  the  Deccan,  was  rather  the  home  of 
diamond-cutters  than  the  source  of  supply.  It  is  believed 
that  the  far-famed  diamonds  of  Golconda  actually  came 
from  the  sandstone  formation  which  extends  across  the 
south-east  borders  of  the  nizAm's  dominions  into  the  Madras 
districts  of  GanjAm  and  GodAvari.  A  few  w^orthless  stones 
are  still  found  in  that  region.  Sambalpur,  on  the  upper 
channel  of  the  Mahdnadi  river  in  the  Central  Provinces,  is 
another  spot  once  famous  for  diamonds.  So  late  as  1818 
a  atone  is  said  to  have  been  found  there  weighing  84  grains 
and  valued  at  £500.  The  river  valleys  of  ChutiA  Nigpur 
are  also  known  to  have  yielded  a  tribute  of  diamonds  to 
their  Mahometan  conqueror.  At  the  present  day  tho 
only  place  where  the  search  for  diamonds  is  pursued  as  a 
regular  industry  is  the  native  state  of  Panna  (Punnah)  in 
Bundelkhand.  The  stones  are  found  by  digging  down 
through  several  strata  of  gravelly  soil  and  washing  the 
earth.  Even  there,  however,  the  pifrsuit  is  understood  to 
be  unremunerative,  and  hzs  failed   to  attract  European 


capital  About  other  gems  little  information  is  available.  Other 
Turquoises  are  said  to  bo  found  near  Multdn  in  the  Pun-  gems, 
jab,  though  far  inferior  to  the  Persian  stones.  InCi\;pendent 
Curmah  yields  many  valuable  gems ;  and  some  excitem.ent 
has  been  caused  by  the  discovery  of  sapphire  mines 
just  across  the  Siamese  frontier.  Poor  pearl  fisheries 
exist  off  the  coast  of  Madura  district  in  the  extreme  south, 
and  in  the  Gulf  of  Cambay ;  but  tlie  great  majority  of 
Indian  pearls  come  either  from  Ceylon  or  from  the  Persian 
Gulf.  In  the  year  1700  the  Dutch  obtained  a  lease  of  all 
the  pearl  fisheries  along  tho  iladura  coast,  and  sublet  the 
right  of  fishing  to  native  boatmen,  of  whom  seven  hundred 
are  said  to  have  taken  licences  annually  at  the  rate  of  60 
tews  per  boat.  The  town  of  Cambay  in  Guzerat  is  cele- 
brated for  its  carving  in  carnelian,  agate,  and  onyx.  The 
stones  come  from  the  neighbourhood  of  Eatanpur,  in  the 
state  of  Edjpfpla.  They  are  dug  up  by  Bhil  miners,  and 
subjected  to  a  process  of  burning  before  being  carved. 
The  most  valued  colour  for  camelians  is  red,  but  they  are 
also  found  white  and  yellow.  Lapis  laziili  is  foimd  in  the 
mountains  of  the  north,  and  freely  used  in  the  decoration 
of  temples  and  tombs. 

Famines. 

As  the  agricultare  of  India  is  mainly  dependent  npon 
the  bounty  of  nature,  so  is  it  peculiarly  exposed  to  the 
vicissitudes  of  the  seasons.  In  any  country  where  the 
population  is  dense  and  the  means  of  communication  back- 
ward, the  failure  of  a  harvest,  whether  produced  by  drought, 
by  flood,  by  blight,  by  locusts,  or  by  war,  must  always 
cause  much  distress.  Whether  that  shall  develop  into  famine 
is  merely  a  matter  of  degree,  depending  upon  a  combination 
of  circumstances — the  comparative  extent  of  the  failure, 
the  density  of  the  population,  and  the  practicability  of 
imports. 

Drought,  or  an  inadequate  supply  of  raiil,  is  undoubtedly  Cause  a) 
the  great  cause  of  wide-spread  famine  No  individual  t*""""- 
foresight,  no  compensating  influences,  can  entirely  prevent 
those  recurring  periods  of  continuous  drought  with  which 
large  provinces  of  India  are  afflicted.  An  average  rainfall, 
if  irregularly  distributed,  may  afiect  the  harvest  to  a 
moderate  degree,  as  also  may  flood  or  blight  The  total 
failure  of  a  monsoon  may  result  in  a  general  scarcity, 
sufficiently  severe  to  arouse  the  solicitude  of  Governmei^ 
But  famine  proper,  or  wide-spread  starvation,  is  caused 
only  by  a  succession  of  years  of  drought.  The  cultivators 
of  India  are  not  dependent  upon  a  single  harvest  or  upon 
tho  crops  of  one  year.  In  the  event  of  a  partial  failure, 
they  can  draw  for  their  food  supply  either  upon  their  own 
grain  pits  or  upon  the  stores  of  the  village  merchants. 
The  first  sufferers,  and  those  who  suffer  most  in  the  end, 
are  the  class  who  live  by  daily  wages  But  small  is 'the 
number  that  can  hold  out,  either  in  capital  or  credit,  against 
a  second  year  of  insufficient  rainfall;  and  not  impossibly 
a  third  season  may  prove  adverse.  All  the  great  famines 
in  India  of  which  we  have  record  have  been  caused  by 
drought,  and  usually  by  drought  repeated  over  a  scries  of 
years. 

This  being  so,  it  becomes  necessary  to  inquire  into  the 
water  supply,  which  varies  extremely  in  different  parts  of 
tho  country.  It  can  be  derived  only  from  three  sources— 
(1)  local  rainfall,  (2)  natural  inundation,  and  (3)  artificial 
irrigation  from  rivers,  canals,  tanks,  or  wells.  Any  of 
these  sources  may  exist  separately  or  together.  In  only  a 
few  parts  of  India  can  the  rainfall  bo  entirely  trusted,  as 
both  sufficient  in  its  amount  and  regular  in  its  distribu- 
tion. Those  favoured  tracts  include  the  -.vhcle  strip  of  coast 
beneath  the  Western  Ghdts,  from  Bombay  to  Cape  Comorin; 
and  the  greater  part  of  the  provinces  of  Assam  and  Burmah, 
together  with  Ibc  deltaic  districts  at  the  licad  of  tho  Bay^ 
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of  Bengal  There  the  annual  rainfall  rarely,  if  ever,  falls 
below  100  inches;  artificial  irrigation  and  famine  arc  alike 
unknown.  The  whole  of  the  rest  of  the  peninsula  may  bo 
described  aa  liable,  more  or  less,  to  drought.  In  Orissa, 
the  scene  ef  one  of  the  most  severe  famines  of  recent  times, 
the  average  rainfall  exceeds  GO  inches  a  year ;  in  Sind, 
which  has  been  exceptionally  free  from  famine  under 
r.ritish  rule,  the  average  falls  to  less  than  10  inches.  The 
local  rainfall,  therefore,  is  not  the  only  eknient  to  be  con- 
sidered. Broadly  speaking,  artificial  irrigation  has  pro- 
tected, or  is  now  in  course  of  protecting,  certain  fortunate 
regions,  such  as  the  eastward  deltas  of  the  Madras  rivers 
and  the  upper  valley  of  the  Ganges.  Tiie  rest,  and  by  far 
the  greater  portion,  of  the  country  is  still  exposed  to 
famine.  Nor  is  it  easy  to  seo  any  remedy.  Meteorological' 
science  may  teach  us  to  foresee  what  is  coming  ;  but  it 
may  bo  doubted  whether  it  is  in  our  power  to  do  more  than 
alleviate.  Lower  Bengal  and  Oudh  are  watered  by  natural 
inundation  as  much  as  by  the  local  rainfall;  Sind  derives 
its  supplies  mainly  from  canals  filled  by  the  floods  of  the 
Indus;  the  Punjab  and  the  Norlh-West  Provinces  are 
dependent  largely  upon  wells;  the  Deccan  with  the  entire 
south  is  the  land  of  tanks  and  reservoirs.  But  in  all  these 
cases,  when  the  rainfall  has  failed  over  a  series  of  years, 
the  artificial  supply  must  likewise  fail  after  no  long  interval, 
eo  that  irrigation  becomes  a  snare  rather  than  a  benefit. 
Water  works  on  a  scale  ade([uate  to  guarantee  the  whole 
of  India  from  drought  are  not  only  above  the  possibilities 
of  finance;  they  are  also  beyond  the  reach  of  engineering 
skill 

Taking  the  example  of  the  famine  of  1876-78,  the  most 
iride  spread  and  the  most  prolonged  that  India  has  yet 
known,  we  may  s.iy  that  the  drought  commenced  in  Mysore 
by  tfie  failure  of  the  monsoon  in  1875,  and  that  all  fear 
of  llistress  in  the  Xorth-West  Provinces  did  not  pass  away 
until  1879.     But  it  will  always  be  known  in  history  as  the 
greit   famine  in  the  south.     Over  the  entire  Deccan,  from 
Puima    to    Bangalore,  the   south-west    monsoon    failed  to 
bri.ig  its  usual  rainfall  in  the  summer  of  1876.     In  the 
autumn  of  the  same  year  the  north-east  monsoon  proved 
deficient  in  the  south-eastern  districts  of  the  Madras  presi- 
dencj'.     The  main  food  crop,  therefore,  entirely  perished 
throughout   an    immense   tract  of    country ;    and,  as  the 
harvest  of  the  previous  year  had  also  been  short,  prices 
rapidly  rose  to  famine  rates.     In  November  1876  it  was 
first  officially  recognized  that  starvation  was  abroad  in  the 
<and,  and  that  Government  must  adopt  measures  to  keep 
the  people  alive.    From  that  time  until  the  middle  of  1878, 
«    period   of  more  than    eighteen   months,    the    campaign 
against  famine  was  strenuously  conducted,  with   various 
vicissitudes.      The   summer  monsoon   of    1877  proved  a 
failure ;  some  relief  was  brought  in  October  of  that  year 
by  the  autumn  monsoon ;  but  all  anxiety  was  not  removed 
until  the  arrival  of  a  normal  rainfall  in  Jnne  1878.     Me.in- 
while  the  wave  of  drought  had  reached  northern  India, 
where  it  found  the  stocks  of  grain  much  depleted  to  meet 
the  famine  demand    in    the  south.     Bengal,  Assam,  and 
Bunnah  were  the  only  provinces  that  escaped  scot  free  in 
that   disastrous  year.     The    North-West    Provinces,   the 
Punjab,  RAjputdua,  and  the  Central  Provinces  alike  suffered 
from  drought  through  all  the  summer  of  1877,  and  from 
its  consequences  wolf  into  the  following  year.     Wlien  onco 
famine  gets  ahead  of  relief  operations,  all  is  over.     The 
flood  of  distress  bursts  through  the  embankment.     Starva- 
tion and  all  the  attendant  train  of  famine  diseases  sweep 
away  their  thousands.      The  total  expenditure  of  Govern- 
ment upon  famine  relief  on  this  occasion  may  bo  estimated 
at  about  8  millions  sterling,  not  including  the  indirect  loss  of 
revenue  nor  the  amount  debited  against  tho  state  of  Mysore. 
For  this  large  sum  of  money  there  is  but  little  to  show  in 


tho  way  of  works  constructed.  Tho  largest  numKr  of 
persons  in  receipt  of  relief  at  ono  time  in  Madras  wa^ 
2,.591,900  in  September  1877;  of  these  only  C34,0S1 
were  nominally  employed  on  works,  while  the  rest  wore 
gratuitously  fed.  Prum  cholera  alone  the  deaths  were  re- 
turned at  357,430  for  Madras,  58,C48  for  Mysore,  and 
57,252  for  Bombay.  Dr  Cornish,  the  sanitary  commissioner 
of  Madras,  well  illustrated  the  ellecls  of  tho  famine  by  con- 
trasting the  returns  of  births  and  deaths  over  a  scries  of 
years.  In  187C,  when  famine  with  its  companion  cholera, 
was  already  beginning  to  bo  felt,  the  birllis  rei;Lstcrcd  in 
Madras  numbered  652,113  and  tho  dc:uhs  080,381.  In 
1877,  the  year  of  famine,  the  births  fell  to  477,447,  whilo 
the  deaths  rose  to  1,550,312.  In  1878  tho  results  of  tho 
famine  showed  themselves  by  a  Hlill  further  reduction  of 
tho  births  to  348,346,  and  by  tho  still  high  number  of 
810,921  deaths.  In  1879  the  births  recovered  to  470,307, 
still  considerably  below  the  average,  and  tho  deaths 
diminished  to  548,158.  These  figures  are,  of  course,  not 
accurate ;  but  they  serve  to  show  Low  long  the  results  of 
famine  are  to  be  traced  in  tho  vital  ftati%tics  of  a  people.' 

Tho  first  great  famine  of  which  wo  have  aoy  truitworthy  re- 
cord is  tliat  which  dcvaHtatcJ  tho  lower  valley  of  Uio  Cangia  in 
1760-70.  Ono-thirJ  of  tho  population  is  ercjiily  teportcJ  to  havo 
perislied.  Tho  previous  season  had  been  bad  ;  aiid,  as  not  uncom- 
monly happens,  the  bieak-upof  tho  drought  was  accompanied  by 
dieastrous  Hoods.  Beyond  the  iniportatiou  into  Cakutli  and  ilur- 
BliiJdbdd  of  a  few  thousand  tununilt  of  rico  Croai  tho  fortunate  dis- 
tricts of  Bakarginj  and  Chittagong,  it  doos  not  apjicar  that  any 
j'ublic  measures  for  relief  were  taken  or  proposctl.  I'he  next  prcat 
famine  was  that  which  adlirted  tho  Carnatic  from  1780  to  1783, 
and  has  been  immortalized  by  tho  genius  of  Burko.  It  was 
primarily  caused  by  tho  ravages  of  Ilydcr  Ali's  anny.  A  public 
snbscription  was  organized  by  tho  Madras  Government,  from  which 
sprang  tho  "Uonegar  Choultry,"  or  pcnnancnt  institntion  for  tho 
relief  of  the  native  poor.  In  1783-$4  Hindustan  Troper  suflcreil 
from  a  prolonged  drought,  which  stopped  short  at  the  frontier  of 
British  territory.  AVarren  Hastings,  then  govenior-gencral,  advo- 
cated the  constmetioa  of  enormous  granaries,  to  bo  opened  only 
in  times  of  necessity.  One  of  theso  grauariea  or  goJiia  stands  to 
tho  present  day  in  the  city  of  Patna,  but  it  was  never  us«d  until 
tho  scarcity  of  1S74.  In  1790-92  Madras  was  again  the  scene  of  B 
two  years'  famine,  which  is  memorable  as  being  tho  first  occasior* 
on  which  tho  starving  people  were  employed  bj  Government  or. 
relief  works.  Ko  useful  lesson  of  adininistratiTo  experience  is  to  bo 
learned  from  the  long  list  orfamines  and  scarcities  which  alUicted 
tho  several  provinces  of  India  at  recurring  periods  during  the  first 
half  of  the  present  century.  In  1800-Cl  a  serious  attem)it  was 
made  to  alleviate  an  exceptional  distress  in  thoKorth-Westem  Tro- 
vincca.  About  half  a  million  persons  are  estimated  to  have  been 
relieved  at  an  expenditure  by  Government  of  about  three  quarters 
of  a  million  sterling.  Again,  in  18C5-CC,  which  will  ever  be  knowm 
as  tho  year  of  tho  Orissa  famine,  tho  Government  attempted  to 
organize  relief  wotks  and  distribute  charitable  funds.  But  ou 
Deithor  of  theso  occasions  can  it  be  said  that  tho  efforts  wore  luc- 
ccssful.     In  Orissa,  especially,  tho  admitted  loss  of  one-fourth  of 


•  With  regard  to  tho  deaths  caused  by  the  famine  and  the  diso 
conneclcd  with  it,  tho  Famine  Commissioners  thus  report:— "It  has 
been  estimated,  and  in  our  opirion  on  substantial  grounds,  that  tho 
mortality  which  occurred  in  tho  jirovineea  under  British  admini'tntion 
daring  the  period  of  famine  and  drought  extending  over  !'  "7 

and  1878  amounted,  ou  a  population  of  197  millions,  to  i 

eiiMi  of  the  deaths  that  v      '  '   ' -  occurred  h-.-'   •'  i 

ordinarily  Uealtliy  ;  and  t  returns  hav.  .t 

has  lone:  been  E-a.^pectci,  •,:,   ■  -i  and  distn  '•■<: 

fecundity  of  tho  population.  '  It  is  probable  that  fruiii  tli.s  tir,»«  the 
number  of  births  ilurin?  the  same  period  has  been  lessened  bjr  % 
millions  ;  the  toUl  r    "  '    '  '•im  would  tl  'i 

obout  7  millions.  -l-h  roll,  til 

of  35  per  mi/^<,  on  i ,      ,  -  .  '- :o  obnonri':'  { 

tho  famine  period  may  be  regarded  as  having  Increased  this  total  by 
abootlO  per  cent"'  But  when  e«tim«tetl  over  a  period  of  y»am  the  effect 
of  famine  as  a  chock  up^'i  on  is  small.     Tlie  i    ■  ii- 

mi  ssioners  ealcolate  Uiat,  1  i  i  r.cs  of  the  past  1 1  i 

towbich  alone  an  *cti ...    .ir-.teniade,  theabi.   . : in 

ciuisJ  by  famine  ::  ^  havo  been  less  than  2  per  rullt  of 

the  Indian  popnla:  ""•     As  a  matter  of  fact  culliv-tlion 

quickly  eitend«l  after  ti.c;.ui,ine  of  1S77-78,  and  thero  were  In  Bom- 
bay and  Madras  120,000  more  acres  under  UUas*  after  the  long  pro- 
tracted scarcity  than  beforo  it. 
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tho  population  proves  tlie  danger  to  whicli  an  isolated  province  is 
exposed.  The  people  of  Orissa  died  because  they  had  no  surplus 
stocks  of  grain  of  their  own,  and  because  importation  was  absolutely 
impracticable.  Passing  over  the  prolongea  drought  of  1868-70  in 
tho  North-West  Provinces  and  Kajputana,  wo  come  to  tho  Bcliar 
scarcity  of  1873-74,  which  first  attracted  tho  interest  of  England. 
Warned  by  the  failure  of  the  rains,  and  watched  and  stimulated  by 
the  excited  sympathy  of  the  public  at  home,  the  Government  carried 
out  in  time  a  comprehensive  scheme  of  relief.  By  the  expenditure 
of  6i  millions  sterling,  and  the  importation  of  one  million  tons  of 
rice,  all  risk  even  of  the  loss  of  life  was  pr  vented.  The  compara- 
tively small  area  of  distress,  and  tho  faciliiics  of  conimunicatiun  by 
rail  and  river,  alone  permitted  the  accomplishment  of  the  feat,  which 
remains  unparalleled  in  the  annals  of  famine.  During  the  recent 
famine  in  southern  India  the  authorities  worked  with  no  less 
energy,  and  charitable  bounty  was  far  more  conspicuous,  yet  the  con- 
ditions of  the  case  predestined  failure.  Tho  stricken  tract  was  many 
times  larger  than  Behar.  No  e.irly  warning  was  given.  The  rain- 
fall failed,  not  once,  but  for  three  successive  seasons,  and,  above 
all,  adequate  importation  and  (i^stribution  of  grain  were  physical 
impossibilities.  The  people  were  dying  while  tho  grain  tliat 
could  have  kept  them  alive  was  rotting  on  the  beach  of  Madras 
or  on  the  railway  sidings  of  Upper  India.  What  administrative 
enterprise  can  accomplish  where  the  circumstances  are  within  the 
compass  of  human  control  may  be  learned  from  the  case  of  Bombay. 
In  tnat  presidency  the  famine  affected  about  34,000  square  miles 
of  country,  with  a  population  of  about  5,000,000  souls.  The 
highest  number  of  persons  in  receipt  of  relief  at  one  time  was 
529,000  in  June  1877,  of  whom  the  great  majority  were  employed 
on  remunerative  works.  The  importation  of  grain  was  left  entirely 
free  ;  and  within  twelve  months  268,000  tons  were  brought  by  rail 
and  166,000  tons. by  ^ea  into  tho  distressed  districts.  The  total 
gross  cost  to  Government  was  estimated  at  IJ  millions,  of  which 
about  1  million  will  be  returned. 

Administration. 

The  supreme  auttorlty  over  all  Britisli  India,  both  for 
executive  and  legislative  purposes,  is  vested  by  a  series  of 
Acts  of  Parliament  ^  iu  the  viceroy  or  governor-general- 
'  in-council,  subject  to  the  ultimate  sanction  of  the  secretary 
of  state  in  England.  Every  executive  order  and  every  legis- 
lative statute  runs  in  the  name  of  the  "  Governor  General- 
in-Council";"  but  in  certain  exceptional  classes  of  cases^ 
a  power  is  reserved  to  the  viceroy  to  act  independently  of 
his  council.  This  council  is  twofold.  First,  there  is  the 
ordinary  or  executive  council,''  usually  composed  of  about 
six  official  members  besides  the  viceroy,  which  may  be 
compared  with  the  cabinet  of  a  constitutional  country.  It 
meets  regularly  at  short  intervals,  discusses  and  decides 
upon  questions  of  foreign  policy  and  domestic  administra- 
triofl,  and  prepares  measures  for  tho  legislative  council.  Its 
members  divide  among  themselves  the  chief  departments 
of  state,  such  as  those  of  foreign  affairs,  finance,  war,  public 
works,  &c  ;  while  the  viceroy  combines  in  his  own  person 
the  duties  both  of  constitutional  sovereign  and  prime  minis- 
ter. Secondly,  there  is  the  legislative  council,^  which  is 
constituted  by  the  same  members  as  the  preceding,  with 
the  addition  of  the  governor  of  the  province  in  which  it 
may  be  held,  and  official  delegates  from  Madras  and  Bom- 
bay, together  with  certain  nominated  members  represent- 
ing the  nou-official  native  and  European  communities. 
The  meetings  of  the  legislative  council  are  held  when  and 

'  The  chief  of  these  Acts  are  13  Geo.  III.  c.  63  ;  33  Geo.  IU.  e.  52 ; 
3  and  4  Will.  IV.  c.  85;  21  and  22  Vict.  c.  106  ;  and  24  and  25 
Vict.  c.  67.  ...        ■'-•••c- 

'  A  style  first  authorized  by  33  Geo.  III.  o.  62,  §  39. 

*  "  Cases  of  high  importance  and  essentially  affecting  tho  public 
interest  and  welfare"  (33  Geo.  III.  e.  62,  §  47)  ;  "when  any  measure 
is  proposed  whereby  the  safety,  tranquillity,  or  interests  of  the  British 
possessions  in  India  may  in  the  judgment  of  the  governor-general  bo 
essentially  affected  "  (3  and  4  Will.  IV.  e.  85,  §  49) ;  "  cases  of  emer- 
gency" (24  and  25  Vict,  c  67,  §  23). 

*  The  lineal  descendant  of  tho  original  council  organized  under  the 
charters  of  the  Company,  first  coiistituted  by  parliamentary  sanction 
in  1778(13  Geo.  III.  c.  63,  §7). 

'  Originally  identical  with  the  executive  council,  upon  which  legis- 
lative powers  were  conferred  by  13  Geo.  III.  c.  63,  §  36.  The  distinc- 
tion between  the  two  councils  was  first  recognized  in  the  appointment 
of  "  the  fourth  member  "  (3  and  4  Will.  IV.  c.  85,  §  40). 


as  required.  They  arc  open  to  the  public ;  and  a  further 
guarantee  for  publicity  is  insured  by  the  proviso  that  draft 
bills  must  be  published  a  certain  number  of  times  in  the 
Gazette.  As  a  matter  of  practice,  these  draft  bills  have 
usually  been  first  subjected  to  the  criticism  of  the  several 
provincial  governments.  In  regard  to  the  supremo  judicial 
authority  there  is  no  such  uniform  system.  Tho  presidencies 
of  Madras  and  Bombay,  and  al.-io  two  of  the  three  great 
provinces  which  have  been  created  out  of  the  old  presidency 
of  Bengal,  and  are  now  known  as  the  lieutenant-governor- 
ships of  Bengal  and  the  North-Western'  Provinces,  have 
each  a  high  court,*  supreme  both  in  civil  and  criminal 
business,  with  an  ultimate  appeal  to  the  judicial  committee 
of  the  privy  council  in  England.  Of  the  subordinate  pro- 
vinces, tho  Punjab  has  a  chief  court,  with  three  judges  ; 
the  Central  Provinces,  Oudh,  Mysore,  and  Berar  have  each 
a  judicial  commissioner,  who  sits  alone ;  while  in  Assam 
and  British  Burmah  the  chief  commissioner,  or  supremo 
executive  officer,  is  also  the  highest  judicial  authority. 

The  law  administered  in  the  Indian  courts  consists 
mainly  of  (1)  the  enactments  of  the  Indian  legislative 
councils  above  described  and  of  the  bodies  which  pre- 
ceded them,  (2)  statutes  of  the  British  parliament  which 
apply  to  India,  (3)  the  Hindu  and  Mahometan  laws  on 
domestic  inheritance  or  other  cases  affecting  tho  Hindus 
and  Mahometans,  and  (4)  the  customary  law  affecting 
particular  castes  and  races.  ,<Much  has  been  done  towards 
consolidating  individual  sections  of  the  Indian  law  ;  and 
in  the  Indian  penal  code,  together  with  the  codes  of  civil 
and  criminal  procedure,  we  have  memorable  examples  of 
such  efforts. 

But,  though  the  governor-general-in-council  is  thcoreti-  Proving 
cally  supreme  over  every  part  of  India  alike,^  his  actual '^jj'' . 
authority  is  not  everywhere  exercised  in  the  same  direct  fsi^'rlitj 
manner.  For  ordinary  purposes  of  administration  British 
India  is  partitioned  into  provinces,  each  with  a  government 
of  its  own  ;  and  certain  of  the  native  states  are  attached  to 
those  provinces  with  which  they  are  most  nearly  connected 
geographically.  These  provinces,  again,  enjoy  various 
degrees  of  independence,  in  accordance  with  the  course  of 
their  historical  development.  The  two  sister  presidencies 
of  Madras  and  Bombay  still  retain  many  marks  of  their 
original  equality  with  BengaL  They  each  have  an  army, 
and  a  civil  service  of  their  own.  They  are  each  adminis- 
tered by  a  governor  appointed  direct  from  England,  with 
an  executive  and  a  legislative  council,  whose  functions 
are  analogous  to  those  of  the  councils  of  the  governor-* 
general*  They  thus  possess  a  domestic  legislature ;  and 
in  administrative  matters,  also,  the  interference  of  the 
viceroy  is  a  somewhat  remote  contingency.  Of  the  other 
jirovinces,  Bengal,  or  rather  Lower  Bengal,  occupies  a  pecu- 
liar position.  Like  the  North-Western  Provinces  and  tho 
Punjab,  it  is  administered  by  a  single  official,  with  the  style 
of  lieutena'nt-governor,  who  is  controlled  by  no  executive 
council ;  but,  unlike  those  two  provinces,  Bengal  has  a 
legislative  council,  so  far  preserving  a  sign  of  its  early  pre- 
eminence. The  remaining  provinces,  whether  ruled  by  a 
lieutenant-governor  or  by  a  chief  commissioner,  may  be  re- 
garded from  an  historical  point  of  view  as  fragments  of  the 
original  Bengal  presidency,  which  as  thus  defined  would  be 
co-extensive  with  all  British  India  that  is  not  appropriated 
either  to  Madras  or  to  Bombay.  The  lieutenant-governors 
f,nd  most  of  tho  chief  commissioners  are  chosen  from  the 
covenanted  civil  service.  In  executive  matters  they  are 
the  practical  rulers  ;  but,  excepting  tho  lieutenant-governor 
of  Bengal,  they  have  no  legislative  authority.     To  com- 

»  First  constituted  out  of  tho  Supreme  Coarts  <ai  the  Sudder  (SadrV 
Courts  in  18G1  (24  and  25  Vict.  c.  104).     f 
'  3  and  4  Will.  IV.  c.  85,  §§  39  and  65. 
«  24  and  25  V-ct.  c.  67,  §  42. 
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plete  tli9  totnl  area  of  territory  under  British  administra- 
tion, it  is  necessary  to  add  certain  gua»i -provinces,  under  the 
immediate  control  of  the  viceroy.  These  consist  of  Ajrair 
(Ajmere),  transferred  from  RdjputAna;  Berar,  or  the  dis- 
tricts assigned  by  the  nizdm  of  Hyderabad  ;  the  state  of 
Mysore,  to  be  restored  in  1881  upon  terms  to  its  native 
rAjii  ;  and  the  tiny  territory  of  Coorg,  in  the  extreme  south. 

Another  difference  of  administration,  tliuugh  now  of  less 
importance  than  in  former  times,  derives  its  mime  from  the 
old  regulations,  or  uniform  rules  of  law  and  practice  which 
preceded  the  present  system  of  acts  of  the  legislature. 
These  regulations,  originally  intended  to  be  universal  in 
their  application,  have  been  from  time  to  time  withdrawn 
80  far  as  regards  certain  tracts  of  country  which  from  their 
backward  state  of  ^civilization  or  other  causes  seemed  to 
require  exceptional  treatment.  In  non-regulation  territory, 
broadly  speaking,  a  larger  ineisuro  of  discretion  is  allowed 
to  the  officials,  both  in  the  collection  of  revenue  and  in  the 
administr.ition  of  civil  justice;  strict  rules  of  procedure 
yield  to  the  necessities  of  the  case,  and  the  judicial  and 
executive  departments  arc  to  a  great  extent  combined  in 
the  samo  hands.  Closely  connected  with  this  indulgence 
in  favour  of  the  personal  elerttcnt  in  administration,  a  wider 
field  is  also  permitted  for  the  selection  of  the  administrative 
staff,  which  is  not  confined  to  the  covenanted  civil  service, 
but  includes  military  officers  on  the  stuff  and  also  uncove- 
nanted  civilians.  The  titlo  of  the  highest  authority  in  a 
non-regulation  district  is  not  that  of  collector-magistrate, 
but  deputy  commissioner';  and  the  supreme  authority  in  a 
non-regulation  province  is  usually  styled,  not  lieutenant- 
governor,  but  chief  commissioner.  The  Central  Provinces 
and  British  Burmah  are  examples  of  non-regulation  pro- 
vinces ;  but  non-regulation  districts  are  to  be  found  also  in 
Bengal  and  the  Nortii- Western  Provinces,  where  their 
existence  can  always  bo  traced  by  the  office  of  deputy 
commissioner 

Alike  in  regulation  and  in  non-regulation  territory  the 
unit  of  administration  is  the  district, — a  word  of  very 
definite  meaning  in  official  phraseology.  The  district 
officer,  whether  known  as  collector-magistrate  or  as  deputy 
commissioner,  is  the  sole  responsible  head  of  his  jurisdic- 
tion 

Upon  his  energy  ami  character  rests  ultimately  the  efficiency  of 
the  InJiaa  GoTernmcnt  Not  only  arc  his  own  special  duties  so 
numerous  and  so  vast  as  to  bo  bcwilJering  to  the  outsider,  hut  the 
work  of  his  subordinates,  European  and  native,  largely  depends 
upon  the  stimulus  of  his  personal  example.  His  position  has  been 
compared  to  that  of  the  French  pri/et ;  but  such  a  comparison  ia 
unjust  in  many  ways  to  the  Indian  district  officer :  he  is  not  a 
creature  of  the  Homo  Othce,  who  ukcshis  colour  from  his  chief  and 
represents  only  officialism,  but  an  active  worker  in  evcnr  depart- 
ment of  popular  well-being,  with  a  largo  measure  of  individual  initi- 
ative. As  the  very  name  of  collector-magistrate  implies,  his  main 
functions  are  twofold.  He  is  a  fiscal  officer,  charged  with  tho  col- 
lection of  tho  rovenuo  from  land  and  other  sources;  and  ho  b  a  civil 
and  cripiinal  judge  of  first  instance.  But  this  explanation  of  his 
title  by  no  means  exhausts  his  multifarious  duties.  He  does  in  his 
local  sphere  all  that  tho  homo  secretary  is  supposed  to  do  in  Eng- 
land, and  a  great  deal  more  ;  for  ho  is  the  rcnrestntative  of  a  pater- 
nal and  not  of  a  constitutional  government  Police,  jails,  education, 
muni:ipalitie3,  roads,  sanitation,  dispensaries,  aro  all  to  him 
matters  of  daily  concern;  while,  in  addition,  he  is  expected  tomako 
himself  acquainted  with  every  phase  of  the  social  life  of  tho  natives 
and  with  each  natural  aspect  of  tho  country.  Besides  being  a 
lawyer,  an  arcountint,  and  a  clerk,  ho  ought  also  to  possess  no 
mean  knowledge  of  agiiculturc,  [whtical  economy,  and  engineering. 

Di.tr.ct5  The  total  number  of  districts  in  British  India  is  two 
*ad  lub-  hundred  and  thirty-eight.  They  vary  greatly  in  size  and  in 
diitricU.  number  of  inhabitants.  The  average  area  is  3778  square 
miles,  ranging  from  an  average  of  6612  square  miles  in 
Madras  to  an  average  of  1990  square  miles  in  Oudh. 
The  average  population  is  802,927,  similarly  ranging 
from  an  average  of  1,508,219  in  Madras  to  an  average 
of  161,597  in  Burmah.     The  Madras  districU  are  thu« 


both  the  largest  and  luo  most  populous.  In  every  pro- 
vince but  .Madras,  the  districts  are  grouped  into  larger 
areas,  known  as  divisions,  each  under  the  charge  of  a  com- 
missioner. But  these  divisions  are  not  properly  units  of 
administration,  as  tho  districts  are.  They  aro  aggregates 
of  units,  formed  only  for  convenience  of  supervision,  so 
that  an  intermediate  authority  may  exercise  the  universal 
watchfulness  which  would  bo  impossible  for  a  distant 
lieutenant-governor.  The  districts  aro  again  partitioned 
out  into  lesser  tracts,  which  are  strictly  units  of  adminis- 
tration, though  subordinate  ones.  Tho  system  of  parti- 
tioning, and  also  the  nomenclature,  vary  in  the  different 
provinces ;  but  generally  it  may  bo  said  that  the  sub- 
division or  tikiil  is  the  ultimate  unit  of  administration. 
The  double  name  indicates  tho  twofold  principle  of  separa- 
tion :  the  subdivision  is  properly  the  charge  of  an  assistant 
magistrate  or  executive  officer,  the  tahsil  is  the  charge  of 
a  deputy-collector  or  fiscal  officer ;  and  these  two  offices 
may  or  may  not  be  in  the  samo  hands.  Broadly  speaking, 
the  subdivision  is  characteristic  of  Bengal,  where  revenue 
duties  are  in  the  background,  and  the  tahM  of  Madras, 
where  the  land  settlement  requires  attention  year  by  year. 
There  is  no  administrative  unit  below  the  subdivision  or 
taltsil.  The  t/iditd,  or  police  division,  only  exists  for  poller 
purposes.  The  pargand,  or  fiscal  division  under  native 
rule,  has  now  but  an  historical  interest.  The  village  still 
remains  as  the  agricultural  unit,  and  preserves  its  indepen- 
dence for  revenue  purposes  in  certain  parts  of  the  country. 
The  township  is  peculiar  to  Burmah. 

The  judicial  jurisdictions  coincide  for  the  most  part 
with  the  magisterial  and  fiscal  boundaries.  But,  except  in 
Madras,  where  tho  districts  are  large,  a  single  civil  and 
sessions  judge,  i.e.,  the  supreme  judicial  officer  under  the 
high  court,  sometimes  exercises  jurisdiction  over  more  than 
one  district.  As  has  been  already  mentioned,  in  non-regu- 
lation territory  judicial  and  executive  functions  are  com- 
bined in  the  samo  hands. 

The  preceding  sketch  of  Indian  administration  would  be  incom- 
plete without  a  reference  to  the  secretariat,  or  central  office,  which 
lu  some  sense  controls  and  gives  life  to  the  whole.  From  the  secre- 
tariat are  issued  the  orders  which  regulate  or  modify  tho  details  of 
administration;  into  the  secretariat  come  all  the  multifarious  reports 
from  the  local  officers,  to  b«  there  digested  for  future  reference.  But 
though  the  secretaries  may  enjoy  the  advantages  of  life  at  the 
presidency  capitals,  with  higher  salaries  and  better  prospects  of 
promotion,  it  is  recognized  that  the  eBicicncy  of  tho  empire  rests 
ultimately  upon  the  shoulders  of  the  district  officers,  who  bear 
the  burden  and  heat  of  the  day,  with  few  opportunities  of  winning 
fame  or  reward. 

La}id  Seltlemenl. — As  the  land  furnishes  the  main  source  Land 
of  Indian  revenue,  so  the  assessment  of  th»  land  tax  is  the  >«ule- 
main  work  of  Indian  administration.  Ko  technical  term  """"• 
is  more  familiar  to  Anglo-Indians,  and  none  more  strange 
to  the  English  public,  than  that  of  land  settlement  No 
subject  has  given  rise  to  more  voluminous  controversy.  It 
will  be  enough  in  this  place  to  explain  the  general  principles 
upon  which  the  sptem  is  based,  and  to  indicate  ;lie  chief 
differences  of  application  in  the  several  provinces.  That 
the  state  should  appropriate  to  itself  a  direct  share  in  the  pro- 
duce of  the  soil  is  a  fundamental  maxim  of  Indian  finance, 
that  has  been  recognized  throughout  the  East  from  time 
immemorial.  Tho  germs  of  rival  systems  can  be  traced 
in  the  old  military  and  other  service  tenures  of  Assam,  and 
in  tho  poll  tax  of  Burmah,  ic.  The  exclusive  development 
of  the  land  system  is  due  to  two  conditions, — a  compara- 
tively high  state  of  agriculture  and  an  organized  plan  of  ad- 
ministration,— both  of  which  are  supplied  by  tho  primitive 
village  community.  During  tho  lapse  of  untold  gsnera- 
tions,  despite  domestic  anarchy  and  foreign  conquest,  the 
Hindu  village  has  in  many  parts  preserved  its  simple  cus- 
toms, written  in  the  imperishable  tablets  of  tradition.  Tba 
land  was  not  held  by  private  owners,  but  by  occupiers  under 
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tlie  petty  corporation ;  the  revenue  was  not  due  from  indi- 
viduals, but  from  tJie  community  represented  by  its  liead- 
maa    Tke  aggregate  harvest  of  the  village  fields  was  thrown 
into  a  commou  fund,  and  before  the  general  distribution 
the  head-man  was  bound  to  set  aside  the  jhareof  the  state. 
No  other  system  of  taxation  could  be  theoretically  more 
just,  or  in  practice  less  obnoxious  to  the  people.     Such  is 
an  outliue  of  the  laud  system  as  it  may  bo  found  at  the 
present  day  throughout  large  portions  of  India  both  under 
British  and  native  rule ;  and  such  we  may  fancy  it  to  have 
been   universally  before  the  Mahometan   conquest     The 
Musalmdns  brought  with  them  the  avarice  of  conquerors, 
and  a  stringent  system  of  revenue  collection.     Under  the 
Mughal  empire,  as  organized  by  Akbar  the  Great,  the  share 
of  the  state  was  fi.x^ed  at  one-third  of  the  gross  produce  of 
the  soil;  and  a  regular  army  of  tax-collectors  was  permitted 
to  intervene  between  the  cultivator  and  the  supreme  govern- 
ment.    The  entire  vocabulary  of  the  present  land  system  is 
borrowed  from  the  Slughal  administration.     The  zamindtir 
himself  is  a  creation  of   the   Mahometans,  unknown  to 
the  early  Hindu  system.     He  was  originally  a  mere  tax- 
collector,  or  farmer  of  the  land  revenue,   who  agreed  to 
furnish  a  lump  sum  from  the  tract  of  country  assigned  to 
him.     If  the  Hindu  village  system  may  be  praised  for  its 
j;istice,    the    Mughal   farming  system    had   at  least  the 
merit  of  efficiency.     Shiih  jAhiiu  and  Aurangzeb  extracted 
a  larger  land  reve-nne  than  the  British  do.     When  the 
government  was  first  undertaken  by  the  East  India  Com- 
pany, no    attempt  was    made  to  understand    the   social 
system  upon  which'  the  land  revenue  was  based.     The 
zaminddr  was  conspicuous  and  useful  ;  the  village  com- 
munity and    the  cultivating  rdyat  did   not  force  them- 
selves into   notice.       The   zaminddr    seemed    a   solvent 
person,  capable  of  keeping  a  contract ;   and  his  official 
position  as  tax-collector  was  confused  with  the  proprietary 
rights  of  an  English  landlord.     The  superior  stability  of 
the  village  system  was  overlooked,  and  in  the  old  provinces 
of  Bengal  and  Madras  the  village  organization  has  gradu- 
ally been  suffered  to  fall  into  decay.     The  consistent  aim 
of  the  British  authorities  has  been  to  establish  private  pro- 
perty in  the  soil,  so  far  as  Is  consistent  with  the  punctual 
payment  of  the  revenue.    The  annual  Government  demand, 
like  the  succession  duty  in  England,  is  universally  the  first 
liability  on  the  land  ;  when  that  is  satisfied,  the  registered 
landholder  has  powers  of  sale  or  mortgage  scarcely  more  re- 
stricted than  those  of  a  tenant  in  fee-simple.     At  the  same 
time  the  possible  hardships,  as  regards  the  cultivator,  of 
this  absolute  right  of  property  vested  in  the  owner  have 
been  anticipated  by  the  recognition  of  occupancy  rights  or 
fixity  of  tenure,  under  certain  conditions.      Lfgal  rights 
are  everywhere  taking  the  place  of   unwritten   customs. 
Land,  irhich  was  before  merely  a  source  of  livelihood  to 
the  cultivator  and  of  revenue  to  the  state,  has  now  become 
the  subject  of  commercial  speculation.     The  fixing  of  the 
revenue  demand  has   conferred  upon  the  owner  a  credit 
which  he  never  before  possessed,  by  allowing  him  a  certain 
share  of  the  unearned  increment     This  credit  he  may  use 
improvidently,  but  none  the  less  has  the  land  sj-stem  of 
India  been  raised  from  a  lower  to  a  higher  Etage  of  civilii- 
ntion. 

The  means  by  ^  liidi  tlio  land  rev  cnue  is  assesjcd  jj  known  as 
oettlcment,  and  the  assessor  is  styled  a  SLttlement  oRiccr.  In  Ben- 
gal the  assessment  has  been  acf^mpUshed  once  and  for  all,  but 
throughout  the  greater  part  of  the  rest  of  IiidLa  t)io  process  is  con- 
tinually going  on.  The  details ■\ary  in  the  different  provinces;  but, 
■broadly  speaking,  a  settlement  maj  be  dcseribed  aa  the  ascertain- 
ment of  the  agricultural  capacity  of  the  land.  Prior  to  t!ie  settle- 
ment is  the  w ork  of  surv  ey,  which  first  detennines  thr area  of  every 
village  and  fi'equently  of  every  field  also.  Then  cc'iues  the  settle- 
ment officer,  whose  duty  it  is  to  estimate  the  charicter  of  the  soil, 
the  kind  of  crop,  the  opportunities  for  irrigation,  the  means  of  com- 
munication and  their  probable  {lovelopmant  i<i  the  future,  and  all 


other  circumstances  which  tend  to  ftfTect  the  value  of  the  pioduee. 
With  these  facts  before  him,  lie  ].rocced8  to  assess  the  Government 
demand  upon  the  land  aecordiug  to  certain  general  princiiilea, 
which  may  vary  in  the  several  provinces.  The  final  result  is  a 
settlement  report,  which  records,  as  in  a  Domesday  Book,  the  en- 
tire mass  of  agricultural  statistics  concerning  the  district. 

Lower   Bengal  aud   a  few  adjoining  districts   of  the 
North-Western  Provinces  and  of  Madras  have  a  perma 
nent  settlement,  i.e.,  the  land  revenue  has  been  fixed  in 
perpetuity.     When  the  Company  obtained  the  diivdRi  or 
financial  administration  of  Bengal  in  17C5,  the  theory  of  a 
settlement,  as  described  above,  was  unknown.     The  exist- 
ing Mahometan  system  was  adopted  in  its  entirety.     En- 
gagements,  sometimes   year!}',  sometimes   for  a  term   of 
years,  were  entered  into  with  the  zamiiiddrs  to  pay  a  lump 
sum  for  the  area  over  which  they  exercised  control.     If  the 
offer  of  the  zaminddr  was  not  deemed  satisfactory,  another 
contractor  was  substituted  in  his  place.     But  no  steps  were 
taken,  and  perhaps  no  steps  were  possible,  to  ascertain  in 
detail  the  amount  which  the  country  could  afford  to  pay. 
For  more  than  twenty  years  these  temporary  engagements 
continued,  and  received  the  sanction  of  Warren  Hastings, 
the    first  titular  governor-general    of   India.      Hastings's 
great   rival,  Francis,   was   among  those   who  urged   the 
superior  advantages  of  a  permanent  assessment.     At  last, 
in  1789,  a  more  accurate  investigation  into  the  agricultural 
resources  of  Bengal  was  commenced,  and  the  settlement 
based  upon  this  investigation  was  declared  perpetual  by 
Lord  Comwallis  in   1793.     The  zaiitinddrs  of  that  time 
were  raised  to  the  status  of  landlords,  with  rights  of  transfer 
and  inheritance,  subject  always  tothe  payment  iu  perpetuity 
of  a  rent-charge.     In  default  of  due  payment,  their  lands 
were  liable  to  be  sold  to  the  highest  bidder.     The  aggre- 
gate assessment  was  fixed  at  siLLd  lis.  26,800,989,  equi- 
valent to  Co.'sEs.  28,587,722,  or  say  2^  millions  sterling. 
By  the  year  1871-72  the  total  land  revenue  realized  from 
the  same  area   had  increased  to  lis.  3.5,208,866,  chiefly 
owing  to  the  inclusion  of  estates  which  had  escaped  the 
original  assessment  for  ■various  reasons.     While  the  claim 
of  Government  against  the   zavnnddrs  was  thus  fixed  for 
ever,  it  was  intended  that  the  rights  of  the  zn-niinddi's  ovei- 
their  own  tenants  should  be  equally  restricted.     But  no 
detailed  record  of  tenant-right  was  inserted  in  the  settle- 
ment papers,   and,  as  a  matter  of   fact,  the  cultivators 
lost  rather  than  gained  in  security  of  tenure.     The  same 
English  prejudice  which  made  a  landlord  of  the  zaminddr 
could  recognize  nothing  but  a  tenant-at-will  in  the  rdyat. 
By  two  stringent  regulations  of  1799  and  1812  the  tenant 
was  practically  put  at  the  mercy  of  a  rack-renting  landlord. 
If  he  failed  to  pay  his  rent,  how  ev  er  excessive,  his  property 
was  rendered  liable   to  distraint  and  his  person  to  im- 
prisonment.     At   the  same  time   the   operation   of  the 
revenue  sale  law  had  introduced  a  new  race  of   zaninddrs, 
who   were  bound  to  their   tenants   by   no  traditions   of 
hereditary  sympathy,  but  whose  sole  object  was  to  make  a 
profit  out  of  their  newly  purchased  property.     The  rack- 
rented  peasantry  found  no  protection  in  the  law  courts  until 
1859,  when  an  Act  was  pajsed  which  restricted  the  land- 
lord's powers  of  enhancement  in  certain  specified   cases. 
The  zaminddr  is  the  only  person  recognized  by  the  revenue 
law;  but  in  a  large  number  of  casco  the  zam^.f'dr  has  in 
effect  parted  with  all  his  interest  in  the  land  by  means  of 
the  creation  of  perpetual  leases  or  patiiis.     These  leasco  are 
usually  granted  in  consideration  of  a  premium  or  lump  sum 
paid  down,  and  there  is  nothing  to  prevent  the  pairi-ldr 
from  creating  an  indefinite  series  of  sub-tenures  beneath  his 
ow^n.     The  permanent  settlement  was  not  preceded  by  any 
systematic  survey.     But  in  the  course  of   the  past  thirty 
years  the  whole  of  Bengal  has  been  subject  to  a  professional 
survey,  which  determined  the  boundaries  of  every  village, 
and   issued  maps  on  the  scale  of   4  inches  to  the   milc) 
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This  •urvey,  however,  has  only  a  topographical  valae. 
No  statistical  inquiries  were  made,  and  no  record  obtained 
of  rights  in  the  soil.  Eren  the  villnge  landomrks  then  set 
up  have  fallen  into  decay. 

The  permanent  settlement  was  confin«d  to  the  three  pro- 
vinces of  Bengal,  Behar,  and  Oris-ja,  according  to  their 
boundaries  at  that  time.     Orissa  Proper,  which  was  eon-  [ 
qnercd  from  the   Marhattds  in  1803,  is  subject  to  a  tem-  i 
porary  settlement,  of  which  the  current  term  of  thirty  years  i 
will  not  expire  until  1897.     The  assessment  is  identical  I 
with  that  fixed  in  1838,  which  was  based  upon  a  careful  | 
field  measurement  and  upon  an  investigation  into  the  rights 
of  every  landholder  and   under-tenant.     The   settlement,  | 
however,  was  made  with  the  landholder,  aud  not  with  the 
tenant,  and  in  practice   the  rights  of  the  cultivators  are 
Tio  moie  secure  than  in  Bengal.     In  Assam  Proper,  or  the 
valley  of  the   Brahmaputra,  the  system  of  settlement  is 
einiple  aud  effective.     Tho  cultivated  area  is   artificially 
divided  into  nHtii:<U  or  block.s,  over  each  of  which  is  placed 
a  native  oflicial  or  vutitzdddr.     Every  year  the  matiytJdr 
asccrttiins  tho  area   actually  under  cultiratiou,  and  then 
assesses  the  fields  according  to  their  (Sharacter,  at  a  certain 
prescribed  rate. 

The  prevailing  system  throughout  the  Madras  presidency 
is  tho  rciyaiicdrl,  which  takes  the  cultivator  or  peasant 
proj;rietor  as  its  real-paying  unit,  somewhat  as  the  Bengal 
system  takes  the  tauiiiuldi:  This  system  cannot  be  called 
indigenous  to  tho  country,  any  more  than  the  zaminddri  of 
Bengal.  If  any  system  deserves  that  name,  it  is  that  of 
village  assessment,  which  still  lingers  in  tho  memories  of 
the  people  in  the  south.  ^Vhen  the  British  declared  them- 
selves  heir  to  the  nawdb  of  the  Carnatic  at  the  opening  of 
the  present  century,  they  had  no  adequate  experience  of 
revenue  management.  The  authorities  in  England  favoured 
the  zaminddri  system  already  at  work  in  Bengal,  which 
Appeared  at  least  calculated  to  secure  punctual  payment. 
The  Madras  Government  was  accordingly  instructed  to 
enter  into  permanent  engagements  with  zamhiddrs,  and, 
yrhcro  no  zamiuddrs  could  be  found,  to  create  substitutes 
«ut  of  enterprising  contractors.'- The  attempt  resulted 
in  failure  in  every  case,  except  where  tho  zaminddrs 
happened  to  bo  the  representatives  of  tincient  lines  of 
powerful  chiefs.  Several  of  such  chiefs  exist  in  tho 
extreme  south  and  in  the  north  of  the  presidency.  Their 
estates  have  been  guaranteed  to  them  on  payment  of  a 
peshhish  or  permanent  tribute,  and  are  saved  by  the  custom 
of  primogeniture  from  the  usual  fate  of  subdivision. 
Throughout  the  rest  of  Jfndras  there  are  uo  zaminddrs 
either  in  name  or  fact.  The  influence  of  Sir  Thomas 
Munro  afterwards  led  to  the  adoption  of  the  rdijaiwdri 
system,  which  will  always  be  associated  with  his  name. 
According  to  this  system,  an  assessment  is  made  witli  tho 
cultivating  proprietor  upon  the  land  tnken  up  for  cultiva- 
tion year  by  year.  Neither  zavii^uldr  iior  village  officer 
intervenes  between  tho  cultivator  and  the  state,  whicli 
takes  directly  upon  its  own  shoulders  all  a  landlord's  reepon- 
sibility.  Tho  early  rdi/atwdri  settlements  in  Madras  were 
based  upon  insufficient  experience.  They  were  preceded 
by  no  survey,  but  adopted  tho  crude  estimates  of  native 
officials.  Since  1858  a  department  of  revenue  survey  has 
been  organized,  and  the  old  assessments  h»ve  been  every- 
where revised. 

Nothing  can  be  more  complete  in  theory  and  more  diBScnlt  of 
exposition,  than  a  Mndras  rdyalicdri  settlement  First,  the  entire 
area  of  the  district,  whether  cultivated  or  uncultivated,  and  of  each 
field  within  the  district  is  accurately  measured.  The  next  stip  is 
to  calculate  the  estimated  produce  of  each  field,  having  reg  irJ  to 
every  kind  of  both  natural  and  artiticial  advantage,  tastlv,  a  nito 
is  fixed  upon  every  field,  which  may  be  regarded  as  roughly  equal 
to  one-third  of  tho  gross  and  onc-hoU'  of  the  net  produce.  The 
ela'borate  nature  of  these  inquiries  and  calculations  may  be  inferred 
from  the  fact  that  as  many  aa  thirty-fivo  different  rates  are  some- 


times struck  for  a  iringle  district,  ranging  from  «d.  to  fl,  ii.  ntr 
acrr'.  The  ratis  thui  ascert  tinc>i  are  ftxed  for  a  term  of  thirty  ycaT»; 
but  duiing  that  period  the  aggregate  rent-roll  of  a  diislrict  ia  liabio 
to  be  alfected  by  several  coiwidcrationa.  Ncu  land  may  U>  taken 
up  for  cultivation,  or  old  land  may  bo  abandoned  ;  and  occasional 
romissions  are  pfrmiltcj  under  no  less  than  eighteen  specified 
brads.  Snch  tnutteta  arc  di-xu"scd  and  d"  ■ '  '  '  "  "  'it 
tliejrtm«4'<iu/i  or  court  li  ll  i,\<;r>'  year  £■  u' 

tlic  amount  of  revenue  to  if  paid  by  ea',_         ,    ;   . ,_ t 

season.  This  annual  in>iuiry  lusnoniouraes  been  mistaken  by  care- 
less passers-by  for  an  annual  reairs-  ssment  of  each  Tdyat'a  holding. 
It  ia  not,  however,  a  change  in  the  rates  for  the  land  which  he  ala'ady 
holds,  i.ut  «n  inquiry  into  and  record  of  tlie  changes  iu  bis  former 
holding  or  of  any  new  land  which  he  may  wish  to  take  up. 

In  the  early  days  of  British  rule  no  system  whatever 
prevailed  throughout  the  Bombay  presidency ;  and  eveu  at 
the  present  time  there  are  tracts  where  something  of  the 
old  confusion  survives,  Tho  modern  "  fcur\'ey  tenure,"  as  it 
is  called,  dates  from  1838,  when  it  was  first  introduced 
into  one  of  tho  tdlukas  of  Poena  district,  aud  it  lias  since 
been  gradually  extended  over  the  greater  part  of  tho  presi- 
dency. As  its  name  implies,  the  settlement  is  preceded 
by  survey.  Each  field  is  measured,  aud  an  al^essment 
placed  upon  it  according  to  tho  quality  of  tho  soil  and  the 
crop.  This  assessment  holds  good,  without  any  possibility 
of  modification,  for  a  term  of  thirty  years.  The  average 
rate  varies  from  a  maximum  of  4a  6cL  an  acre  in  tho  rich 
black  soil  lands  of  Ouzerat  to  a  minimum  of  lOd.  an  acre 
in  the  barren  hills  of  the  Concan. 

The  primary  characteristic  of  the  Bombay  system  ia  its  aim- 
plioity.  The  field  is  the  unit,  and  ita  actu-ol  occupier  is  tlie  only 
porson  recognized  by  tho  levenue  law.  He  knows  exactly  what  he 
v\\\  ha^•e  to  pay,  and  the  state  knows  what  it  will  receive,  during 
the  currency  of  the  term.  Tho  assessment  is,  in  fact,  a  reut-clnrce 
liable  to  be  modified  at  intervals  of  thirty  years.  Secondly,  tue 
system  ia  characterized  by  its  fairness  to  the  tenant.  He  possesses 
"a  transferable  and  heritable  property,  continuable  without  ques- 
tion at  the  expiration  of  a  settlement  lease,  on  hui  consenting  to  the 
revised  rate."  To  borrow  a  metaphor  from  English  law,  his  position 
has  been  raised  fiom  that  of  a  viUeln  to  that  of  a  eopybolder.  In 
e:ichange  for  the  mere  leave  to  exist  and  till  the  soil  ho  has  received 
a  ri^ht  of  property  in  tho  soil  he  tills,  and  he  stands  forth  a  free 
man.  If  tne  Bombay  peasants  have  not  reaped  all  the  advantages 
from  this  system  that  might  hare  been  hoped  for,  the  fault  rests,  not 
with  the  system,  but  with  themselves.  They  were  unequal  to  the 
responsibilities  of  property  which  they  had  not  won  by  their  own 
exertions,  but  which  the  state  (perhaps  prematurely)  cast  upon 
them. 

Tho  North-Western  Provinces  and  Iho  Punjab  have  a 
similar  land  system.  In  that  part  of  India  the  village 
community  has  preserved  its  integrity  more  completely 
than  elsewhere.  Government  therefore  recognizes  the 
village,  and  not  the  zaminddr's  estate  or  the  rdyaft  field, 
as  the  unit  of  land  administration.  Throughout  the  North- 
Western  Provinces,  indeed,  the  tillage  is  commonly  owned 
by  proprietors  with  tho  title  of  zamlnddr,  whereas  in  the 
Punjab  the  commuuity  is  still  the  proprietor.  But  this  is 
a  distinction  of  tenure  rather  than  of  administration.  In 
both  cases  alike  the  state  recognizes  only  the  village,  and 
makes. its  arrangement  with  the  owners  of  the  village, 
whether  they  be  one  or  many,  whether  they  be  individoals, 
a  corporation,  or  a  bhdi/dchdra  (brotherhood).  The  survey 
there  becomes  a  more  comprchepsive  undertaking  than  in 
Madras  or  Bombay.  In  addition  to  measurement,  and  agri- 
cultural appraisement  and  calculation,  it  includes  tho 
duty  of  drawing  up  an  exhaustive  record  of  all  rights  and 
sub-tenures  existing  in  every  village.  The  proprietors  are 
alone  responsible  for  the  revenue ;  but,  when  the  Blat« 
limits  its  claims  against  them,  it  is  no  less  careful  to  define 
at  the  same  time  the  rights  of  other  parties  interested  in 
the  soil.  The  term  of  settlement  both  in  the  Ncrth- 
Wcstcrn  Provinces  and  in  the  Punjab  is  thirty  years.  The 
principle  of  assessment  ia  that  the  Goveruinei.t  revenue 
shall  be  equal  to  one-half  of  the  improved  rent,  leaving  the 
other  half  as  the  share  of  the  landlord,  who  is  liable  for 
.  doe  payment,  and  has  tho  tronblg  of  collecting  it  from  tho 
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cultivators.  Tlie  average  rate  of  assessment  is  about 
28.  IIA  per  acre  ia  the  North-Western  Provinces,  and 
Is.  4d.  in  the  Punjab. 

The  Oudh  tdlukddrs  resemble  English  landlords  even 
more  closely  than  do  the  zaminddrs  of  Bengal  In  origin 
the  majority  were  not  revenue-farmers,  but  territorial  mag- 
nates, whose  influenoe  wa.s  derived  from  feudal  authority 
as  much  as  from  mere  wealth.  Their  i)iesont  legal  status 
dates  from  the  pacification  that  followed  on  the  mutiny  of 
1857.  .The  engagement  then  entered  into  has  been 
described  as  a  political  treaty  rather  than  a  revenue 
assessment.  The  great  tdlukddrs  were  invited  to  become 
responsible  each  for  a  grosi  sum  payable  from  the  territory 
over  which  lie  exercised  feudal  rights.  This  aum  was  fixed 
iu  perpetuity  ;  and  the  cxceptiouai  position  of  the  tdltilJdis 
was  recognized  by  conferring  upon  them,  not  only  the  right 
of  succession  by  primogeniture,  but  also  the  privilege  of 
bequest, — a  privilege  unknown  alike  to  Hindu  aiul 
Mahometan  law.  Land  not  comprised  in  idluhldi'i 
estates  was  settled  in  the  ordinary  way  with  its  proprietors 
or  zam'iiiddrs  for  a  term  of  thirty  years.  The  whole  of 
Oudh  has  since  been  accurately  surveyed. 

The  Central  Provinces  contain  many  varieties  of  land 
tenure,  from  the  feudatories,  who  pay  only  a,  light  tribute, 
to  the  village  communities,  who  are  assessed  in  the  usual 
manner  after  survey.  Population  is  sparse  and  agriculture 
backward,  so  that  the  incidence  of  land  revenue  is  every- 
wh'ert  low.  The  survey  was  conducted  generally  on  the 
Punjab  system,  adopting  the  village  and  not  the  field  as  the 
unit  of  meaiurement.  The  current  settlement  for  a  term 
7f  thirty  years  will  expire  in  1897. 

In  1873-74  the  total  land  revenue  realized  from  territory 
under  British  administration  in  India  amounted  to 
£20,919,256,  which  is  raised  to  £22,708,144  by  the  in- 
clusion of  certain  local  rates  and  cesses  levied  on  land. 
This  latter  figure  shows  an  average  of  9"4d.  per  acre  of  gross 
area  and  2s.  4'7d.  per  head  of  total  population.  The 
highest  rate  of  assessment  appears  to  be  that  in  Bombay, 
which  is  3s.  10'4d.  per  head  ;  the  lowest.  Is.  2wd.  per  head 
in  Bengal  and  Assam. 

Salt  AJministratioH. — Next  to  land,  salt  contributes  the 
largest  share  to  the  Indian  revenue;  and,  where  salt  is  locally 
manufactured,  its  supervision  becomes  an  important  part  of 
administrativeduty.  Up  towithinquite  recent  times  the  tax 
levied  upon  salt  varied  extremely  in  different  parts  of  the 
country,  and  a  strong  preventive  staff  was  required  to  be 
stationed  along  a  continuous  barrier  hedge,  wliidi  almost  cut 
the  peninsula  into  two  fiscal  sections.  The  reform  of  Sir 
J.  Strachey  in  1 878,  by  which  the  higher  rates  were  reduced 
and  the  lower  rates  raised,  with  a  view  to  their  ultimate 
equalization  over  the  whole  country,  effectually  abolished 
this  old  engine  of  oppression.  Communication  is  now 
free ;  and  it  has  been  found  that  prices  are  absolutely 
lowered  by  thus  bringing  the  consumer  nearer  to  his 
market,  even  though  the  rate  of  taxation  be  increased. 
In  the  Punjab  and  RdjputAna  salt  administration  has  thus 
become,  as  in  Lower  Bengal,  a  simple  matter  of  weighing 
quantities  and  levying  a  uniform  tax.  In  Bombay,  also, 
the  manufacture  is  now  conducted  with  a  minimum  of 
expense  at  large  central  depots  in  Guzerat  under  a  thorough 
system  of  excise  supervision.  Along  the  western  coast, 
however,  from  Orisaa  to  Cape  Comorin,  the  process  of 
evaporating  sea-water  is  everywhere  carried  on  as  a  private 
industry,  though  on  Government  account.  As  with  poppy 
cultivation  in  Bengal,  the  manufacture  of  salt  is  a  monopoly, 
which  can  only  be  defended  by  the  peculiar  circumstances  of 
the  case.  No  one  is  compelled  to  manufacture,'and  rights 
VI  property  in  a  saltpan  are  strictly  respected,  while  the 
»tate  contrives,  by  means  of  a  careful  staff  of  supervisors, 
to  obtain  the  maximum  of  profit  with  a  minimam  of  iiitcr- 


[ADMINlaXEATION 

ference.  The  system  as  at  present  carried  on  has  beei' 
gradually  developed  out  of  the  experience  of  nearly  a  cen- 
tury. The  manufacturers  belong  to  the  same  class  as 
ordinary  cultivators ;  and,  as  a  rule,  their  condition  iS 
somewhat  more  prosperous,  for  they  possess  an  hereditary 
privilege  with  a  commercial  value.  They  do  not  work  upon 
a  system  of  advances,  as  ia  the  case  with  so  many  other 
Indian  industries  ;  but  they  are  paid  at  a  certain  rate  when 
they  bring  their  salt  to  the  Government  depot.  This  rato 
of  payment,  known  as  ktnllfaram,  is  at  present  fixed  at  an 
average  of  1  dnnd  5'8  jnes  per  maund  of  82f  lb  ;  the  other 
expenses  of  the  salt  department,  for  supervision,  <5rc.,  raise 
the  total  cost  to  3  dnnds  5'6  pies  per  maund.  The  price 
now  charged  to  the  consumer  by  the  Madras  Government 
is  Rs.  2.8.0  per  maund,  the  balance  being  net  profit.  Tho 
equal  rato  of  salt  duty  which  will  ultimately  prevail 
throughout  all  India  is  Rs.  2.8.0  per  maund,  or  7s.  a  cwL 
This  rate  is  already  (1881)  levied  in  Madras,  Bombay,  tho 
North-AVcstern  Provinces,  and  the  Punjab,  but  in  Bengal  n 
higher  rate  is  provisionally  in  force  of  Rs.  2.14.0  per  muHHc/, 
or  8s.  a  cwt.  In  British  Burmah  only  3  dnnds  per  maund, 
or  Cd.  a  cwt.,  is  charged  for  local  consumption,  and  a  transit 
duty  of  1  per  cent,  ad  vnlorem  for  salt  sent  across  the 
frontier. 

Fzeise. — Excise,  like  salt,  is  fiot  only  a  department  of  revenue  £ic;>« 
collection,  but  also  to  a  great  extent  a  branch  of  the  executive. 
In  other  words,  excise  duties  in  India  are  not  a  mere  tax  upon  the 
consumer,  levied  for  convenience  through  tho  manufacturer  and 
retail  dealer,  but  a  species  of  Govemnu-nt  monopoly.  The  only 
excisable  articles  are  intoxicants  and  drugs  ;  and  the  avowed  object 
of  tho  state  is  to  check  consumption  not  less  than  to  raise  revenue. 
Details  vary  in  the  difTereat  provinces,  but  tlio  general  pinn  of 
ailministration  is  the  same.  The  right  to  manufacture  and  the 
right  to  retail  are  both  monopolies  of  Government  permitted  to 
private  individuals  only  upon  terms.  Distillation  of  country  spirits 
IS  allowed  according  to  two  systems,- — either  to  tho  highest  bidder 
under  strict  supervision,  or  only  upon  certain  spots  set  apart  for  the 
jmrpose.  The  latter  is  known  as  the  sadr  or  central  distillery 
system.  Tho  right  of  sale  is  also  usually  farmed  out  to  the  highest 
bidder,  subject  to  regulations  fixing  the  minimum  quantity  of 
liquor  that  may  bo  sold  at  one  time.  Tho  brewing  of  beer  from 
rice  and  other  gi'ains,  which  is  universal  among  tlio  liill  tribes  and 
ctlicr  aboriginal  races,  is  practically  untaxed  and  unrestrained.  Tho 
European  breweries  recently  established  at  several  hill  stations  pay 
a  tax  at  th-e  rate  of  6d.  a  gallon.  Apart  from  spirits,  excise  dut'cs 
are  levied  upon  tho  sale  of  a  number  of  intoxicating  or  stijnulant 
drugs,  of  which  the  most  important  are  ojiium  and  gdnjd  or  Ihang, 
Opium  is  is.'sued  for  local  consumption  iu  India  from  the  Govern- 
ment manufactories  at  ]*atnaand  Benares,  and  sold  through  privatHs 
retailers  at  a  monopoly  price.  This  drug  is  chielly  consumed  in 
Assam,  Burmah,  and  tlio  I'unjab.  Qdnjd  is  an  intoxicating  pre- 
paration made  from  the  flowers  and  leaves  of  Indian  hemp  {Cannabia 
Hatha,  var.  indica).  The  cultivation  of  hemp  for  this  purpose  is 
'  almost  confined  to  a. limited  area  in  Rajshihi  district,  Bengal,  and 
to  tho  farther  valleys  of  the  Himalayas,  whence  the  drug  is  imported 
under  the  name  of  charas.  Its  abuse  is  sometimes  a  cause,  not  only 
of  crime,  but  also  of  insanity.  Government  attempts  to  check  con- 
sumption— first,  by  fixing  the  retail  duty  nt  the  highest  rate  that 
will  not  encourage  smuggling,  and,  secondly,  by  continually  raising 
that  rate  as  experience  allows.  Scientifically  speaking,  gdnjd  con" 
sists  of  the  flowering  and  fruiting  heads  of  the  female  plant ;  bhaiuj 
or  siddhi,  of  the  dried  leaves  and  small  stalks,  with  a  few  fniits  ; 
while  chnras  is  the  resin  itself,  collected  in  various  ways  as  it 
naturally  exudes.  No  duty  whatever  is  now  levied  upon  tobacco 
in  any  part  of  India.  The  plant  is  imiversally  grown  by  the  culti- 
vators for  their  own  smoking,  and,  like  everything  else,  was  subject 
to  taxation  under  native  rule  ;  but  the  impossibility  of  accurate 
excise  supervision  has  caused  the  Britisb  Government  to  abandon 
the  impost. 

The  municipalities  at  present  existing  in  India  are  a  creation  o( 
the  legislature  and  a  branch  of  the  general  system  of  administration. 
Their  origin  is  to  be  traced,  not  m  the  native  i>anctuiyat,  but  in 
tho  necessity  for  relieving  the  district  officer  of  some  of  the  details 
of  bis  work.  Tho  ^jajic/idyai  or  elective  council  of  five  is  one  of 
the  institutions  most  deeply  rooted  in  tho  Hindu  mind.  By  it 
tho  village  community  was  governed,  the  liead-man  being  only  the 
executive  ollicial,  not  the  legislator  or  judge  ;  by  it  all  casto  dis 
putes  were  settled  ;  by  it  traders  and  merchants  were  organized  into 
powerful  guilds,  to  tho  rules  of  which  even  European  out.siders  have 
bad  to  Buomit ;  by  it  tho  Sikh  army  of  tho  khdUd  was  despotically 
governed,  when  the  centralized  system  of  Kanjit  Sinh  fell  to  pioce6 
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at  Ins  Jcath.  Unt  tlie  Hindu  Tillage  orgauizatiouliaJ  bei-u  greally 
brokoa  up  unJer  Mughal  rule.  The  modern  munii-ipal  coinmitteo  is 
R  body  appointed  by  Oovoi-nment,  on  the  nomination  of  the  collector, 
to  assist  him  in  the  discharge  of  his  local  duties,  and  to  assess  new 
juodes  of  taxation.  Police,  roads,  and  sanitation  are  the  three  m.iin 
objects  for  which  a  municipality  is  constituted.  Outside  a  munici- 
pality these  objects  ore  (in  ditTerent  provinces)  the  care  of  the  col- 
lector, of  some  member  of  his  subordinate  stalf,  or  of  a  local  fund 
board.  AVitliin  municii<al  limits  they  are  drlcgatcd  to  a  couimittce, 
who  pructically  derive  their  authority  from  the  collector's  sanction, 
implied  or  expressed.  Except  in  the  great  townn,  the  inuDici{>alitica 
cannot  be  saiJ  to  enjoy  any  of  the  attributes  of  corporate  liie.  How- 
ever, as  education  advances,  and  with  it  the  desire  and  caiiacity  of 
self-govern raent,  the  municipal  committee  will  doubtless  form  the 
germ  from  which  free  local  institutions  Mill  in  the  future  bo  de- 
velojjccl  lu  1876  -77,  excluding  the  three  presidency  c.i)>ital9,  thi-re 
were  altogether  8S>4  munici[>alitiea  in  British  India,  with  I2,8S1,059 
iiihnliitaiits,  or  just  7  per  cent  of  the  totil  populatiou.  Out  of  an 
aggregate  iiuinber  of  7S19  members  of  municipal  committees  con- 
cerning whom  iuformation  is  available,  1791  were  Europeans  and 
C725  natives;  18S3  were  cz-ojicio,  '1512  nominated,  and  1144 
ulocti'd, — the  last  class  being  almost  confiued  to  the  KortU-Westera 
and  Central  Proiiiices.  The  financial  etatistii's  of  these  luuuiciiuli- 
ties  are  given  iH  u  subsequent  section. 

Iin}>eriul  Finance. — It  is  iiuiiossihle  to  Jircsent  a  couciso  Tiew 
sf  Indian  finance,  such  as  shall  be  at  once  acouraie  and  intelligible. 
In  the  firat  place,  the  aggregate  figures  of  revenue  and  expenditure 
•  re  officially  returned  accoidiug  to  a  system  nliich,  tljop";U  necessary 
for  pur[iosca  of  account,  u&uully  misleads  the  English  finauci^r. 
Tiie  whole  system  of  adininitti'ation  is  based  limn  the  view  that  the 
liritish  ]iower  \i  a  ]iatcriial  desiK)tism,  which  owns,  in  a  certain 
Dense,  the  entire  soil  of  the  country,  and  whose  duty  it  is  to  peiforra 
the  vanous  functions  of  a  wealthy  ami  enlightened  proprietor,  lu 
addition,  it  lakes  on  itself  the  business  of  a  manufacturer  and  trader 
on  a  grund  scale,  as  in  the  case  of  opium  apd  salt.-  All  these  coo- 
sideratioiis  tend  to  swell  the  totals  on  both  sides  of  the  balance-sheet 
with  large  items,  which,  on  strict  .iiialysis,  ought  to  bo  eliminated 
as  iiieiv  matti-ra  of  account.  The  acliial  taxntiun  on  the  people  of 
British  India  for  1878,  as  will  bo  shown  below,  w.is  342  millions, 
<ir  uiidcr  3s.  81.  ]ier  head  of  the  population.  In  the  second  place, 
the  methods  of  ki-ejting  the  public  accounts  have  been  subjected  to 
n-equcnt  changes  during  recent  years,  to  such  an  ozlout  as  to  render 
voniparative  statements  of  totals  valucless- 

The  following  ttible,  which  has  been  compiled  from  the  Par- 
liaincnlary  Abstract  Jur  1877-78,  exhibits  the  gross  irapei  al 
revenue  and  expenditure  of  India  for  that  year,  according  to  the 
system  of  accounts  adopted  at  the  lime.  For  the  reasons  already 
f^iven,  it  is  practically  impossible  to  analyse  these  statements  in 
audi  a  way  as  tu  show  the  actual  amount  raised  by  taxation,  aud 
the  actual  amount  returned  in  protoctiou  to  ]>ersou  and  pro|>erty. 
It  is  eqnally  impossible  to  compare  the  totals  with  those  for 
iirevioiis  yeai^  The  only  proDtablo  plan  is  to  take  soma  of  the 
Items  and  explain  their  real  meaning. 


Oroii  Jl/rmn/. 
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Tiibates  aod  cootrlbutloiit...      C73.120 
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AlM«<e<I  Isio Oa.llO 

Provincial  lalv.  S38,»04 

Cnilom.  _ 2.C22.2'J6 

KaIi  _ C4C0.08J 

Opinra ».l8i.7J0 

Sumps - J.93  >.<S3 

la.nl 4<1,M9 

1-o.t  o«i-«.; M7,CM 

Tclenrspll »Ut.4.30 

Law  •nd  Jiialico Six:iil 

I'ubllc  wo.ks  lunlmarj) 3:1.419 

Inliisllon - -..      455.141 

e<ua  r«n««y. MS.02H 

Ouarantecd  raltwaj-*  (o.-l)....  0.12?.7GA 
Mlkcclluicoua 3,S45,S9J 


Toul -  .£:^90>3el 


rKrflcIcncjr  of  cro«  retruae 
as  compared  wllb  6rou 
czpcndJiare -.-.-. 


£3,M>,06T 


Grou  Erprndltarf. 

CoEcclIon— Land rj.JSl,3J5 

.,  Salt tst.sas 

„  Oflum J.6«l,2fla 

Ulsccllonroits   ..    2.930.901 
Allowances  under  tr04llci....  1,646,093 

Inlereu  oa  debt 6,0J8.31S 

Admlnliliallcn l,S03.3i;9 

Law  and  Justice 3,319. C75 

Marino  snd  Inlind  o  •ticalloa      M2,20'J 

Eccloilaillcal  ..      168.031> 

Medical  «1I,«19 

PoUtlcal  •gcnclci 4«8.97J 

I'ollco S.Ii8.237 

EducaUoD .     733,020 

Sutloncrj  and  piluUox  425,C44 

Loas  by  exchange „..  1.65^,377 

Army ie.ew.7Cl 

limine  relict  .    »,»4.-.,775 

Provincial  pa)menls..- 247. 034 

Public  worU  (ordlnaa) 1.(71,274 

I'loductlvc  public  woika^ 

Malnunance 791.(01 

Inlcrett  and  turplu*  piollls  (,a72,9a3 
MlKellaaeoua 2,1119,871 

TutaIfC2,Jll,3S8 


lUvcnue. — It  will  be  seen  from  the  bdoto  elatement  that  the  larger 

Iiortion  of  the  gross  revenue  is  not  derived  from  taxation  ot  all. 
'ublic  works,  including  railways,  alone  yield  abont  7J  millions 
sterling,  or  nearly  13  per  cent,  of  the  total  If  we  add  the  items  of 
post  office  and  telegraphs,  which  also  represent  juiyment  for  work 
done  or  services  supplied,  the  proportion  rises  to  nearly  14  per 
ocnt.  Then  the  sum  of  9  millions  gross,  or  6J  millions  net,  derived 
from  opium,  being  somewhat  more  than  an  additional  15  per  cent 
of  the  gross  revenue,  is  admitted  to  be  no  charge  upon  the  native 
tax-payer,  but  a  voluntary  contribution  to  the  Indian  eichojuer  by 
the  Chinese  consumer  of  the  drug.  Nearly  one-third  of  the  toUl 
gross  Toveaao  is  thua  accoouted  for.     The  Und  revcDue,  amoontiiii; 


to  just  20  millions  in  an  eiceptionally  bad  year,  rannot  b«  passed 
over  60  lightly.  Whether  it  should  bo  properly  regarded  as  a  tax, 
or  only  as  rent,  is  aa  abstruse  problem  for  |>oliticaT  economiata  to 
settle  ;  but,  in  any  case,  it  is  paid  without  question,  aa  an  iiL- 
memorial  perquisite  of  the  state.  It  yields  34  per  cent,  or  more 
than  ooe-tnira  of  the  fposa  revenue.  The  importance  of  the  land 
tax  from  the  point  of  view  of  administration  has  bran  considered  in  a 
previous  section.  Sotting  aside  provincial  rales  and  aasessrd  taxca 
aa  insignificant  in  their  amount  and  variable  in  their  incidence,  we 
are  left  with  four  principal  headings, — excise,  customs,  salt,  and 
etamns, — which  together  constitute  the  indisputable  taxation  of  the 
people.  The  total  amount  yielded  by  these  four  items  is  just  14| 
milliona,  being  nearly  25  \«T  cent.,  or  one-fourth  of  the  whole- 
Salt  alone  yields  6)  millions,  or  11  jicr  cent  On  the  total  popula- 
t'.ou  of  191  millions,  the  gross  revenue  of  59  millions  shows  an  in- 
cidence of  6s.  2^d.  per  head.  The  land  tax  alone  shows  nu  incidence 
of  28.  lid.  per  head,  the  four  taxes  profier  of  Is.  Old.  jier  head. 
Tho  whole  reveiine  of  liritish  India  of  the  nature  of  actual  taxa- 
tion, including  l.ind  revenue,  cxci^,  assessed  taxes,  provincial  raten, 
customs,  salt,  and  stamps,  amounted  in  1878  to  1:34,883,586,  or 
3s.  7Jd.  per  head.     The  rate  was  about  4a  \Kt  head  in  1880. 

Of  the  four  items,  excise  and  stamps  are  both  almost  entirely 
creations  of  British  rule.  Excise  is  niuiply  a  tax  ui«u  intoxicating 
liquors  and  deleterious  drugs,  levied  both  on  the  inauufactuiti  and 
ou  the  sale,  according  to  different  systems  iu  different  provincea. 
Like  the  corresponding  duty  in  England,  it  is  voluntarily  incurred, 
and  presses  hardest  ujwn  the  lowest  classes.  But  unlike  tha 
English  excise,  it  can  hardly  be  called  an  elastic  source  of  revenue, 
for  the  rale  is  intentionally  kept  so  high  as  to  discourage  consump- 
tion. Ko  duty  whatever  is  levied  U|<on  tobacco.  Stamps,  ai 
iu  England,  is  au  ambiguous  item.  The  greater  jiart  is  derived 
from  foes  ou  litigation,  aud  only  a  comparatively  trifling  amount 
from  stamps  piopcr  on  deeds  of  transfer,  &c.  Customs  are  divided 
into  import  and  export  duties,  both  of  which  have  been  so  greatly 
lightened  in  recent  years  that  their  permauent  maintenance  must 
be  considered  doubtful.  At  the  present  time  (1881)  impiort  duties, 
usually  at  the  rate  of  6  per  cent  ad  valorem,  are  levied  upon  a 
comparatively  long  list  of  commodities,  of  which  the  chief  are 
cotton  goods  above  a  certain  degree  of  fineness.  All  duties  en  ex- 
ports have  now  been  removed,  with  the  single  exception  of  that  on 
rice,  which  brings  in  about  £500,000  a  year.  That  is  levied  at 
tho  rate  of  3  dnndstkmovi'J,  or  about  6d.  per  cwt,  being  equivalent 
to  an  ad  talorem  rata  of  about  10  per  cent  India,  including 
Burmah,  possesses  a  practical  monopoly  of  the  supply  of  rice  to 
Europe,  and  therefore  the  tax  falls  upon  the  consumer  rather  than 
upon  the  native  producer.  The  salt  tax  is  a  matter  of  more  import- 
auce  and  of  greater  difficulty.  As  an  impost  upon  an  article  of 
prime  necessity,  and  as  falling  with  greatest  severity  upon  the 
lowest  classes,  it  violates  the  elementary  rules  of  liolilicul  economy. 
On  tho  other  Land,  it  may  b«  urged  that  this  tax  is  familiar  to  the 
people,  aud  levied  iu  a  manner  which  arouses  no  discontent,  and 
that  it  is  the  only  means  available  of  spreading  taxation  proper 
over  the  community.  Keceut  reforms  have  tended  to  equalize  the 
incidence  of  the  salt  tax  over  the  entire  country,  with  the  immediate 
result  of  aliolishing  arbitrary  and  vexatious  customs  lines,  and  with 
a  view  to  its  ultimate  reduction. 

£z;)en(/i7ur«.— Putting  aside  the  cost  of  collection  aud  -civil 
administration,  which  explain  themselves,  the  most  imjiortaut  items 
of  ex)iendituro  are  array,  interest  on  debt,  famine  relief,  loss  by 
exchange,  and  public  works,  to  which  may  be  added  the  complex 
item  of  payments  iu  England.  Slilitory  expenditure  averages  fully 
10  millions  a  year,  being  thus  considerably  more  than  the  whole 
amount  obtained  from  taxation  proper.  Of  this  total,  about  12 
millions  represent  jiayments  in  India,  and  4  millions  payments  in 
England.  On  non-effective  services  nearly  2  millions  are  expended 
in  England  and  less  than  £700,000  in  India.  RcgimenUl  \»j 
occouuts  for  nearly  7  millions,  tho  commissariat  for  about  2  millions 
iu  India,  and  stoi-es  for  another  million  lu  England.  In  1877-78 
tho  total  cajiital  of  tho  Inuian  debt  was  returned  at  over  146} 
millions  sterling,  being  just  15s.  4d.  per  head  of  tho  populatioD. 
The  total  charge  for  interest  was  5  millions,  being  at  tho  rate  of 
£3,  14l  4d.  jwr  cent  ;  but  this  excludes  the  interest  to  be  credited 
against  expenditnro  on  reproductive  public  works,  which  is  entered 
under  auoiher  heading.  In  1840  tdo  dobt  amounted  to  only  SO 
millions,  but  it  gradually  increased  to  52  millions  in  1857.  Then 
came  tho  Jlutiuy,  which  added  42  millions  of  debt  in  four  yeara. 
Tho  rata  of  increase  was  again  gradual  but  alow  till  about  1874, 
when  famine  relief  conspired  with  public  works  to  cauao  a  rapid 
augmentation,  which  has  continued  to  the  present  lime.  The  moat 
significant  feature  in  that  augmentation  is  the  larger  proportion  ol 
debt  contracted  in  England.  During  the  last  ten  years  the  silver 
debt  has  risen  only  10  millions,  whereas  the  gold  debt  has  risen  28 
millions.  Uo  charge  has  recently  pressed  harder  U|ion  the  Indian 
exchequer  than  thai  of  famine  relief.  Apart  from  loss  by  reduced 
revenue,  the  two  famines  of  1874  and  1877-78  have  caused  a  direct 
expenditure  one  horitable  and  relief  works,  amounting  in  the  aggre- 
gate to  nearly  i6  miilioiUL     Lass  by  exchange  is  an  lUm  whiciiBH 
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rnly  lately  tftkon  its  place  in  the  nocounts,  and  is  due  to  the  circum- 
stance that  large  payments  in  gold  reouire  to  be  made  in  England 
by  means  of  the  depreciated  rupee.  It  is,  of  course,  not  a  matter 
of  expenditure  proper,  but  merely  the  result  of  a  peculiar  mode  of 
liook-keepinfr,  which  estimates  the  rupee  at  the  arbitrary  value  of 
2s.  In  1369-70  the  loss  by  exchange  was  more  than  balanced  by 
iin  equally  nominal  entry  of  gain  by  exchange  on  the  other  side  of 
the  ledger.  In  1876-77  this  item  attained  its  maximum  of  nearly 
IJ  million  net.  The  expenditure  on  public  works  is  provided  from 
three  sources — (1)  the  capital  of  private  companies,  with  a  Govern- 
ment guarantee,  (2)  loans  for  the  construction  of  railways  and 
canals,  (3)  current  revenue  applied  towards  such  works  as  are  con- 
sidered to  be'\  not  directly  remunerative.  In  1877-78  the  total 
capital  raised  by  the  guaranteed  railway  companies  was  95  J  millions, 
and  the  net  earnings  were  5  millions,  thus  showing  on  the  average 
a  satisfactory  balance-sheet  In  the  ten  years  ending  with  1873 
29millions  were  expended  under  the  second  Lead  npon  works  classed 
as  reproductive  or  extraordinary,  of  which  19  millions  were  appro- 
priated to  state  railways  and  10  millions  to  irrigation.  The  amount 
spent  from  revenue  upon  ordinary  public  works  in  1877-78  was 
nearly  3J  millions.  The  division  of  the  expenditure  into  that  paid 
in  India  and  th.it  paid  in  England  becomes  of  importance  when  it 
ii  remembered  that  the  latter  jwrtion  rcouircs  to  be  provided  in 
gold.  In  1877-78,  cut  of  the  total  cxiwndituie  of  62i  millions, 
48i  millions,  or  73  per  cent,  were  paid  in  India,  and  14  millions,  or 
22  iwr  cent,  in  England,  including  the  guaranteed  interest  of  the 
lailway  compunics. 

Local  /"i'/miiw;. —Independent  of  imperial  finance,  and  likewise 


independent  of  certain  sums  annually  transferred  from  the  imperial 
exchequer  to  be  expended  by  the  provincial  governments,  there  is 
ano.ther  Indian  budget  for  local  revenue  and  expenditure.  That 
consists  of  an  income  derived  mainly  from  cesses  upon  land,  and  ex. 
pended  to  a  great  extent  upon  minor  public  works.  In  1877-78  local 
revenue  and  expenditure  were  each  returned  at  about  3J  millions.  , 
Municipal  Finance. — Yet  a  third  budget  is  that  belonging  to  the 
municipalities.  The  three  presidency  towns  of  Calcutta,  Lladras, 
and  Bombay  had  in  1876-77  a  total  municipal  income  of  £668,400, 
of  which  £619,322  was  derived  from  taxation,  being  at  the  rate  of 
7s.  per  head  of  population.  In  addition,  there  were  894  minor 
municipalities,  with  a  total  population  of  12,381,059.  Theimggre- 
g.ite  income  was  £1,246,974,  of  which  £979,088  was  derived  from 
tarntion,  being  at  the  rate  of  Is.  7d.  per  head.  In  the  presidency 
towns,  rates  upon  houses,  &c.,  are  the  chief  sonrca  of  income  ;  but 
in  the  district  municipalities,  excepting  Bengal,  octroi  duties  are 
more  relied  upon.  On  the  side  of  expenditure  the  chief  items  are 
conservancy,  roads,  and  police. 

Army. — At  the  present  time  (1881)  the  entire  constitution  of  the 
Indian  army  is  under  the  consideration  of  a  commission.  The  ex- 
isting organization  is  bascdnpon  the  historical  division  into  the  three 
presidencies  of  Bengal,  Madras  and  Bombay.  There  are  still  three 
Indian  armies,  each  composed  of  both  European  and  native  troops, 
with  their  own  conimanders-inrchief  and  separate  staff,  though  the 
commander-in-chief  in  Bengal  e.teiciscs  a  supreme  authority  over  the 
other  two.  There  is  also  a  fourth  army,  known  as  the  Punjab  fron- 
tier force,  which,  though  on  the  Bengal  establishment,  is  under  the 
immediate  orders  of  the  licutenant-govemor  of  the  province. 


Established  Strength  of  the  Indian  Army  in  1S77-78. 


Nallvo  Troops. 

European  Troops. 

Crintl 
T6UL 

Artincry, 

CoTi.T. 

Engineers 

Infantry. 

Body- 
Guard. 

Total. 

Arllllei7. 

Cavalry. 

Engineera 

Infantry. 

Staff,  *c     Total. 

Ben<^l  army 

748 
153 

13,016 
1,740 
3,637 

1,241 

1,4C1 

537 

48,806 
31,081 
22,296 

122 

8 

72, 

63,933 
34,293 
38,366 

6,879 
2,811 
2, 549 

2,898 
966 
483 

232> 
67' 
08' 

29,420 
8,271 
8,271 

854 
628 
339 

40,283 
12,733 
11,710 

104,216 

47,026 
38,355 

Madias     „    

Totals 

901 

18,340 

3,239 

102,183 

202 

124,871 

12,239 

4,347 

357' 

45,902 

1,821 

64,726 

189,507 

Police. — Excluding  the  village  watch,  which  is  etill  maintained  as 
a  subsidiary  force  in  many  parts  of  the  country,  the  total  regular 
police  of  all  kinds  in  British  India  in  1877  consisted  of  a  total 
strength  of  157,999  officers  and  men,  being  an  average  of  one  police- 
man to  every  7J  square  miles  of  total  area  or  to  every  1096  of  the 
total  population.  The  total  cost  of  maintenance  was  £2,511,704, 
of  which  £2,165,073  was  p.iyable  from  imperi.al  or  provincial 
revenues.  The  former  figure  gives  an  average  cost  of  £3  per  square 
mile  of  area  and  3d.  per  head  of  population.  Tlie  average  pay  of 
each  constable  was  7  rupees  a  month,  or  £8,  8s.  a  year. 

Jails. — In  1877  the  total  number  of  places  of  conDnement  in 
British  India,  including  central  and  district  jails  and  lock-ups,  was 
636  ;  the  total  number  of  prisoners  admitted  during  the  year,  or 
remaining  over  from  the  previous  year,  was  587,288  ;  the  daily 
avera^'e  was  118,4.'i6— 113,087  males  and  5369  females.  These 
figures  show  1  male  prisoner  to  every  868  of  the  male  population, 
1  female  prisoner  to  every  17,244  of  the  female  population,  and  1 
prisoner  to  every  1618  of  the  total  population  of  both  sexes.  The 
places  of  transportation  for  all  British  India  are  the  Andaman  and 
llicobar  Islands,  where  there  are  two  penal  establishmenta;  these 
contained  in  1877  d  daily  average  of  9145  convicts. 

Education. 

The  existing  system  of  educatioh  in  India  is  mainly 
dependent  upon  the  Government,  being  directly  organized 
by  the  state,  at  least  in  its  higher  departments,  assisted 
throughout  by  grants-in-aid,  and  under  careful  inspection. 
But  at  no  period  of  its  history  has  India  been  an  altogether 
unenlightened  country.  The  origin  of  the  Deva-Ndgari 
alphabet  is  lost  in  antiquity,  though  that  is  generally  ad- 
mibted  not  to  be  of  indigenous  invention.  Inscriptions  on 
stone  and  copper,  the  palm-leaf  records  of  the  temples,  and 
in  later  days  the  wide-spread  manufacture  of  paper,  aU  alike 
indicate,  not  only  the  general  knowledge,  but  also  the  com- 
mon use,  of  the  art  of  writing.  From  the  earliest  times 
the  caste  of  Brihmans  has  preserved,  by  oral  tradition  as 
well  as  in  MSS.,  a  literature  unrivalled  alike  in  its 
antiquity  and  in  the  intellectual  subtlety  of  its  contents. 
The  Mahometan  invaders  introduced  the  profession  of  tho 
liistorian,  which  reached  a  high  degree  of  excellence,  even 


as  compared  with  contemporary  Europe.  Through  all 
changes  of  government  vernacular  instruction  in  its  sim- 
plest form  has  always  been  given,  at  least  to  the^ children 
of  respectable  classes,  in  every  large  village.  On  the  one 
hand,  the  toh  or  seminaries  for  teaching  Sanskrit  philosophy 
at  Benares  and  Nadiyd  recall  the  schools  of  Athens  and 
Alexandria ;  on  the  other,  the  importance  attached  to  in- 
struction in  accounts  reminds  us  of  the  pictuie  which 
Horace  has  left  of  a  Roman  education.  Even  at  the  present 
day  knowledge  of  reading  and  writing  is,  owing  to  the 
teaching  of  Buddhist  monks,  as  widely  diffused  throughout 
Burmah  as  it  ia  in  some  countries  of  Europe.  English 
efforts  to  stimulate  education  have  ever  been  most  success- 
ful when  based  upon  the  existing  indigenous  institutions. 

During  the  early  days  of  the  East  India  Company's 
rule  the  promotion  of  education  was 'not  recognized  as  a 
duty  of  Government.  The  enlightened  mind  of  Warren 
Hastings  did  indeed  anticipate  his  ago  by  founding  ths 
Calcutta  madrasa  for  Mahometan  teaching,  and  by  affording 
steady  patronage  alike  to  Hindu  pandits  and  European 
students.  But  Wellesley's  schemes  of  imperial  dominioa 
did  not  extend  beyond  °the  establishment  of  a  college  for 
English  officials.  Of  the  Calcutta  colleges,  that  of  San- 
skrit was  founded  in  1824,  when  Lord  Amherst  was 
governor-general,  the  medical  college  by  Lord  William 
Bentinck  in  1835,  the  Hooghly  madrasa  by  a  wealthy 
native  gentleman  in  1 836.  The  Sanskrit  college  at  Benares 
had  been  established  in  1791,  tho  Agra  college  in  1823. 
Meanwhile  the  missionaries  made  the  field  of  vernacular 
education  their  own.  Discouraged  by  tho  official  authori- 
ties, and  ever  liable  to  beniehmeut  or  deportation,  they  not 
only  devoted  themselves  with  courage  to  their  special  work 
of  evangelization,  but  were  also  the  first  to  study  the 
vernacular  dialects  spoken  by  tho  common  people.  Jnst 
as  two  centuries  earlier  the  Jesuits  at  Madura,  in  the 
'  All  Officers. 
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extreme  south,  composed  works  in  Tamil,  whieli  aro  still 
ocknowledged  as  classical  by  native  authors,  bo  did  the 
Baptisb  mission  at  Sorampur,  near  Calcutta,  first  rabe 
BcngAli  to  the  rank  of  a  literary  dialect  The  interest  of 
the  missionaries  in  education,  which  has  never  ceased  to 
the  present  day,  though  now  comparatively  overshadowed 
by  Government  activity,  had  two  distinct  aspects.  They 
Btndicd  the  vernacular,  in  order  to  reach  the  people  by 
their  preaching  and  to  translate  the  Bible ;  and  they 
taught  English,  ns  the  channel  of  non-sectarian  learning. 

At  last  the  Government  awoke  to  ita  own  responsibility 
in  the  matter  of  education,  after  the  long  and  acrimonious 
controversy  between  the  advocates  of  English  and  ver- 
nacular teaching  had  worn  itself  out.  The  present  system 
dates  from  1854,  being  based  upon  a  comprchcnsivo 
despatch  sent  out  by  Sir  C.  Wood  (afterwards  Lord  Halifax) 
in  that  year.  At  that  time  the  three  nnivcrsitica  were 
founded  at  Calcutta,  Madras,  and  Bombay ;  English-teach- 
ing schools  wcro  established  in  every  district ;  the  benefit 
of  grants-in-aid  was  extended  to  the  lower  vernacular 
institutiuos  and  to  girls'  schools;  and  public  instruction  was 
erected  into  a  department  of  the  administration  in  every 
province,  under  a  director,  with  a  staff  of  inspectors.  In 
some  respects  this  scheme  may  have  been  in  advance  of  the 
time ;  but  it  supplied  a  definite  outline,  which  has  gradu- 
ally been  filled  up  with  each  succeeding  year  of  progrcFS. 
A  network  of  schools  has  now  been  spread  over  the  country, 
graduated  from  the  indigenous  village  institntions  up  to 
the  highest  colleges.  All  alike  receive  some  measure  of 
pecuniary  support,  which  is  justified  by  the  guarantee  of 
regular  inspection  ;  and  a  series  of  scholarships  at  once 
stimulates  efficiency  and  opens  a  path  to  the  university  for 
children  of  the  poor.  In  1877-78  the  total  number  of 
educational  institutions  of  oil  sorts  in  British  India  was 
66,302,  attended  by  an  aggregate  of  1,877,942  pupils, 
showing  an  average  of  one  school  to  every  14  square  miles, 
nod  nine  pupils  to  every  thousand  of  the  population.  In  the 
same  year  the  total  expenditure  upon  education  from 
all  sources  was  .£1,612,775,  of  which  X782,240  was  con- 
tributed by  the  provincial  governments,  £258,514  was 
derived  from  local  rates,  and  £32,008  from  municipal 
grants.  These  items  may  be  said  to  represent  state  aid, 
while  endowments  y  ielded£3  7,2 1 8,  subscriptions  £  1 05,853, 
and  fees  and  fines  £277,039.  The  degree  in  which  edu- 
cation has  been  popularized  and  private  effort  has  been 
stimulated  nay  be  estimated  from  tho  fact  that  in  Bengal 
the  total  of  voluntary  payments  uow  exactly  balances  the 
total  of  Government  grants. 

Universities. —"Die  three  universities  of  Calcntfa,  Mailms,  and 
Bombay  were  incorporated  in  1857,  on  the  model  of  the  university 
of  London,  They  are  merely  examining  bodies,  composed  of  a 
clianccllor,  vice-cbanccUor,  and  senate,  with  tho  privilege  of 
conferring  degrees  in  art3,  law,  medicine,  and  civil  engineering. 
The  governing  body,  or  sjinlicato,  consists  of  tho  vice-chan- 
cellor and  certain  members  of  the  senile.  Quite  recently  a  fourth 
univcraity,  on  the  aamo  \>ha,  has  been  founded  at  Lahore  for 
tho  I'unjab.  Tbou;;h  not  thcmselvc.i  pUocs  of  instruction,  tho 
universities' contiol  tho  whole  course  of  higher  education  by  mcana 
of  their  examinations.  The  entrance  examination  Tor  matriculation 
is  open  to  all  ;  but  when  that  is  passed  candidates  for  lii;;hor 
stages  miKt  enrol  themselves  in  one  or  other  of  the  affiliated 
colleges.  In  the  ten yearseuding  1877-78  9086  candid.atcs  sncecss- 
fuHy  juosscd  tho  entrance  examination  at  Calcutta,  6381  at  Madras, 
and  2610  at  Bombay.  Many  fall  off  at  that  stage,  and  very  few 
pm-r  1  to  the  higher  degrees.  During  the  same  ten  years  952 
,  i-.  1  B.A.,  and  onlv  254  M.  A.,  with  honours,  Ht  Calcutta;  496 
\'..X.  ;>M  i  11  iI.A.  at  Jfadras  ;  217  B.A.  and  2S  M.A.  at  Bombay. 
Calcutta  possesses  by  far  the  majority  of  graduates  iu  law  aii<l 
medicine,  while  Bombay  is  similarly  di^tingubhed  in  cngioeerinv 
In  1877-78  the  total  c.Tpendituro  ou  tho  four  universities  "as 
X22,093. 

Tho  colleges  or  institutions  for  liigher  instmctioD  niay  be  di'<ii]ed 
tnto  two  classes, — those  which  teach  tho  arts  course  nt  th»  jniver- 
Mt  "i.i.  and  those  devoted  to  special  bmiiches  of  knowledjjp.  Accord- 
Ki($  to  another  i>rinci[>l><,  they  ore  claasiRcd  into  thoiA  tulircly  sup- 


ported by  Government  and  those  which  only  rcetivo  grants-in-aid. 
The  latter  class  corapri&i'»  tho  misiionary  collerea.  in  1877-78 
the  total  number  of  colleges,  including  nie<liral  and  engiiiecriug 
cslleges  ami  Mahometan  vtaJrasas,  was  82,  atl' iiiioJ  by  bti'.'l  stu- 
dents. Of  these,  35  collc;;f9  with  3S43  atudenta  »ere  in  BcnpJ 
proper,  and  21  colleges  with  1418  students  iu  Madr»B.  In  llio 
same  year  the  total  expenditure  on  the  colleges  was  £186,162,  or 
at  the  rate  of  £21  per  stuileot. 

Jloi/a'  Schools.— Thin  Ur^  ckss  inclndei  many  varietiei,  vnieh 
may  be  subdivided  cither  according  to  the  character  of  tho  instruc- 
tion given,  or  according  to  the  pioiKirlion  of  Goverumont  aid  they 
receive.  The  higher  schools  are  those  in  which  not  luly  is  Kupliah 
taught,  but  that  language  is  also  the  medium  of  instruction.  They" 
educate  up  to  tho  etandard  of  the  entrance  examiuutiou  at  the 
uuivenities,  and  train  gcnerallytho.se  cnndi.liites  who  eeek  eiiiploy- 
mcut  in  tho  upijcr  gnules  of  Governmcnl  servico.  As  tar  as  pos^iblo 
ono  of  these  scfiools,  known  as  the  2i/(i  or  district  school,  is  estab- 
liahed  by  Govemmeiit  at  tho  head-qnai  tcrs  of  every  district,  iiud 
many  olbera  receive  grants-in-aid.  Tlie  middle  schools,  as  their 
name  implies,  aro  iutermcdiate  between  the  hiRhor  and  the  primary 
schools.  Generally  speaking,  tbfy  aro  placed  in  tho  smaller  town* 
and  larger  viUags,  and  they  proride  that  measure  of  instruction 
which  is  rccognijcd  to  be  uscfiJ  by  the  middle  classes  thrmsclves. 
Some  of  them  teach  English,  but  others  only  the  vernacular.  This 
class  iueludcs  the  tahsili  bclioola,  established  at  tho  lie3di|unrtcrs 
of  every  tahsU  or  subdivision  in  the  North-Wchtem  Provinixs.  In 
1877-78  the  total  expenditure  on  both  higher  and  middle  tchools 
was  £478,250.  The  lower  and  primaiy  ecliooU  coninlete  the  scries. 
They  present  every  degree  of  elliciency,  from  tho  ludiginous  and 
unaided  village  school  to  the  vernacular  achooU  in  the  presidency 
capitals.  Their  extension  is  the  chief  test  of  the  success  of  the 
educational  system.  No  uniformity  prevails  in  this  matter  through- 
out the  several  provinces.  In  Bengal  up  to  the  lost  few  years 
primary  instructicu  was  sadly  negltcttd  ;  but,  since  the  reforms  in- 
augurated by  Sir  0.  Campbell  in  1S72,  by  which  the  Knefit  of  the 
pant-in-aid  rules  was  extendc-d  to  the  yMhxiUs  or  village  schools, 
this  reproach  has  been  removed.  Jn  1871-72  the  total  nanil>cr  of 
prim.iry  echools  uuder  inspection  was  only  2451,  attended  by 
C4,779  pupils.  By  1877-78  the  number  of  schools  had  riseu  to 
16,012,  aud  tho  number  of  pupils  to  300,322,  being  an  increase  of 
about  sixfold  in  six  years.  In  the  latter  year  the  tutal  expenditure 
from  all  sources  was  £78,000,  towards  which  Government  ccntri- 
butcd  only  £27,000,  thus  showing  how  state  aid  sriinulatcs  private 
outlay.  Tlu)  North- Western  Provinces  owe  their  sj'stem  of  primary 
instruction  to  their  great  lieutcnant-povernor,  ilr  Thomason, 
whose  constructive  talcut  can  bo  traced  m  cveiv  di'partmcnt  cf  the 
administration.  In  addition  to  the  tiihslli  or  jnuMlo  schools  already 
referred  to,  he  drew  up  a  S'liemo  for  establishing  halkabandi  or 
primary  schools  in  every  central  village  (whence  their  name),  to 
I  which  the  children  f-oiu  tlio  surrounding  hamlets  might  resort. 
Uis  scheme  has  einco  been  largely  developed  by  means  at  tho  edo- 
cational  cess  added  to  the  lanii  revenue.  In  Bombay  tho  piinary 
schools  are  mainly  supjortcd  out  of  local  fuids  raised  in  a  similar 
manner.  In  British  Burmah,  on  the  other  hand,  priraarj-  cducatiou 
is  still  left  to  a  great  extent  in  tho  hands  of  Budohist  monks,  who 
receive  no  pecuniary  su]i]>ort  from  Government.  The  monastic 
schools  are  only  open  to  boys,  but  there  are  abo  lay  teachers  who 
admit  girls  to  mixed  classes.  Government  has  harJiy  any  schools 
of  its  own  in  Burmah,  the  dcficieucy  bi.ing  supplied  by  several 
missionary  bodies,  who  obtain  stale  ai.L  fn  many  i«arts  of  the 
Jladras  presidency,  also,  the  missionaries  possess  a  practical  mono- 
poly'of  ejucatlon  at  the  present  day.  la  1377-78  tho  amount  of 
money  expended  upon  lo-n^er  and  primary  schools  in  British  India 
was  £406,135,  or  just  one-fourth  of  the  total  educational  budget,  "^ 
Girls'  Schools. — Of  late  years  eomot'  ■-  •  '  '  i  n  done,  thougli 
not  much,  to  extend  tho  pdvontages  of  'girls.     Iu  this, 

as  in  otjier  educational  matters,  tlie  :  .     .■  /,  have  been  the 

pioneen  of  progress.  In  a  few  excei>tioual  plucca,  such  as  Tinue- 
velli  in  Madras,  the  Kklsf  hills  of  As^ain,  and  among  the  Karvii 
tribes  of  Buniiah,  foniale  edacation  h.iBa  reul  cxistcnre,  for  in  thc5<r 
places  the  mitsionarica  have  influrn  t  enou;^  bJ  overcome  tho  pre- 
judices of  the  people.  Hut  ckuuhexe,  even  in  the  largo  towns  and 
among  the  Eiiglish-speaking  clowes,  all  atlcinpu  to  develop  tho 
intelligence  of  women  are  regerded  with  scaicily  disguised  aversion. 
Tliron;;hont  the  North- Western  Piovinres,  with  thrir  nuinertnis  and 
wcaiihy  cities,  and  a  total  female  jiopulutiou  of  IS  millions,  only 
6550  girls  atleudrd  school  iu  1877-78.  Iu  B«dj;iI,  with  just 
]  double  tho  inhabitants,  tho  corresponding  number  was  less  lUan 
I  12,000.  JIadras,  British  Burmah,  and  to  a  small  denrce  Bomloy 
aad  the  Punjab,  are  the  only  provinces  that  contribute  to  the 
following  statistics  in  any  tolerable  jiroportion: — Total  girls' sobools 
in  1877-78,  2002  ;  number  rf  pupils,  Ctj. 015;  mixed  schools  fur  bovs 
and  girls,  2955:  pupils,  I'O.Oi:.;  total  amount  cxiviided  on  f;iri»' 
schooK  £78,729,  of  which  £27,000  was  devoted  to  the  12,000  ^\d% 
of  BengoL 

Normal  and  otJur  Special  Schools,  &c— In  1877-78  the  normal 
and  technical  schools  numbered  155,  with  a  total  of  CSC4  stuilci>l>i 
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the  total  expenditure  was  £54,260,  or  ai\  average  of  nearly  £7  per 
student.  S-hool  mistresses,  as  well  as  masters,  are  trained  in  tlieso 
institutions;  aud  there  also  the  missionaries  have  shown  themselves 
active  in  anticipating  a  work  which  Government  subsequently  took 
up.  Of  schools  of  art,  the  oldest  is  that  founded  by  Dr  A.  Hunter 
at  Madras  in  1850,  and  taken  in  charge  by  the  Education  Depart- 
ment in  1856.  This  school,  as  aiio  those  at  Calcutta  and  Bombay, 
has  been  very  successful  in  develcping  the  industrinl  capacities  of 
the  people,  and  training  workmen  for  public  employment.  Museums 
have  been  «stablished  at  .the  provincial  capitals  and  many  other 
large  towns.  Schools  for  European  and  other  foreign  races  have  also 
attracted  the  attention  of  Government.  In  1877-78  the  number 
of  such  institutions  was  104,  with  9121  pupils;  the  expenditure 
from  all  sources  was  £80,197,  or  an  aver.ige  of  nearly  £9  per  pupil. 
Foremost  among  tliese  arc  the  asylums  for  the  orphans  of  British 
soldiers,  establislicd  at  hill  stations  (e.g.  UUikamand  and  Sanawar) 
in  memory  of  Sir  Henry  Lawrence. 

New^apers  and  Books. — Closely  connected  with  the  subject  of 
education  is  the  steady  growth  of  the  vernacular  press,  which  is 
over  busy  issuing  both  newspapers  and  books.  The  missionaries 
were  the  first  to  ca.st  type  in  the  vernacular  languages,  and  to  em- 
jdoy  native  compositors.  The  earliest  newspaper  w.-is  the  Beufjali 
S<inuicluir  Darpan,  which  was  issued  in  1835  by  llio  Baptist  Mission 
at  Serampur.  For  many  years  the  vern.-icular  press  jirescrved  the 
marks  of  its  origin,  by  being  limited  almost  absolutely  to  theo- 
logical controversy.  The  missionaries  continued  their  work  ;  and 
they  were  encountered  with  tlieir  own  weapons  by  the  tlieistic  sect 
of  the  Brahma  Samaj,  and  also  by  orthodox  Hindus.  So  late  as 
1850  the  majority  of  newspapers  were  still  sectarian  rather  than 
)-oIitical,  but  duriiig  the  last  twenty  years  the  vernacular  press  has 
gradually  risen  to  become  a  powerful  engine  of  political  discussion. 
The  number  of  newspaper  regularly  published  in  the  several  ver- 
naculai-s  at  the  present  time  is  said  to  reach  the  formidable  total  of 
230.  The  aggregate  number  of  copies  issued  is  estimated  by  Mr 
Roper  Lrthbridge  at  about  150,000;  but  the  circulation  proper,  that 
is,  the  actual  number  of  re  ulei-3,  is  infinitely  larger.  I.n  liengal  the 
vernacular  press  suiters  from  the  com|wtition  of  En'dish  news- 
papers, some  of  which  are  entirely  owned  and  written  by  natives. 
lu  the  north-west,  from  Luckuow  to  Lahore,  about  100  news- 
papers are  printed  in  Hindustani  or  Unlu,  the  vernncnlar  of  the 
Mahometans  throughout  India.  Many  of  these  are  conducted  witli 
considerable  ability  and  enterprise,  and  may  fairly  be  described  as 
representative  of  native  opinion  in  the  large  towns.  Tiie  Bombay 
journals  are  almost  equally.divided  between  Marathi  and  Guzerathu 
Those  in  the  former  language  are  characterized  by  the  traditional 
independence  of  the  race  of  Sivaji ;  those  in  the  latter  language 
are  the  organs  of  the  Parsis  and  of  the  trading  community.  The 
newspajiers  of  Madras  printed  in  Tamil  and  Telugu  are  politicallv 
unimportant,  being  still  for  the  most  p.art  devoted  to  religion. 

As  regards  books,  or  rather  registered  publications,  in  the  ver- 
nacular languages,  B-ngal  takes  the  lead  ;  while  the  Punjab, 
Bombay,  the  North-Western  Provinces,  and  Madras  follow  in  order. 
In  1877-78  the  total  number  of  registered  publications  was  4890, 
of  which  544  were  in  English,  3064  in  one  of  the  vernaculars,  719 
in  a' classical  language  of  India,  and  563  bilingu.al.  Of  the  ver- 
nacular works,  709  dealt  with  religion,  663  with  poetry  and  the 
drama,  330  with  language,  195  with  science,  181  with  fiction,  146 
with  liw,  and  95  with  medicine.' 

History. 
Non-Aryan  or  Aboriginal  Races. 

Our  earliest  glimpses  of  India  disclose  two  racns  strug- 
gling for  the  soil.  The  one  was  a  fair-skinned  people,  who 
had  lately  entered  by  the  north-western  passes — a  people 
of  Aryan  (literally  "  noble ")  linssge,  speaking  a  stately 
language,  worshipping  friendly  and  powerful  gods.  The 
other  was  a  race  of  a  lower  type,  who  had  long  dwelt  in  the 
land,  and  whom  the  lordly  new-comers  drove  back  before 
them  into  the  mountains,  or  reduced  to  servitude  on  the 
})lains.  The  comparatively  pure  descendants  of  these  two 
races  in  India  are  now  nearly  equal  in  number,  there  being 
about  18  millions  of  each;  their  mixed  progeny,  sprung 
chiefly  from  the  ruder  stock,  niTike  u[>  the  mass  of  tlie 
present  Indian  population. 

The  lower  tribes  were  nn  obscure  people,  who,  in  the 
absence  of  a  race-nam-e  of  their  own,  are  called  the  non- 
Aryans  or  aborigines.  They  have  left  no  written  records  ; 
indeed,  the  use  of  letters,  or  of  the  simplest  hieroglyphics, 

*  In  the  preparation  of  the  administrative  sections  and  f-tati^tics, 
liie  writer  specially  acknOAiedges  the  assistance  of  Mr  J.  S.  Cotton. 


was  to  them  unknown.  The  sole  works  of.  their  hands 
which  have  come  down  to  us  are  the  rude  stone  circles 
aud  upright  slabs  or  mounds  beneath  which,  like  the 
primitive  peoples  of  Europe,  they  buried  their  dead. 
From  these  we  only  discover  that,  at  some  far  distant  but 
unfixed  period,  they  knew  how  to  make  round  pots  of 
hard,  thiu  earthenware,  that  they  fought  with  iron 
weapons,  and  that  they  wore  ornaments  of  copper  and 
gold.  The  coins  of  imperial  Rome  liave  been  found  iu 
their  later  graves.  Earlier  remains,  lying  in  the  upper 
soils  "of  largo  areas,  prove  that  these  ancient  tomb- 
builders  formed  only  one  link  in  a  chain  of  primaeval 
races.  Long  before  their  advent,  India  was  peoi)led,  as  far 
as  the  depths  of  the  Central  Provinces,  by  tribes  unac- 
quainted with  the  metals,  who  hunted  and  warred  with 
polished  flint  axes  and  other  deftly-wrought  implements  of 
stone  similar  to  those  dug  up  in  nortkern  Europe.  And 
even  these  were  the  successors  of  yet  ruder  beings,  who 
have  left  their  agate  knives  and  rough  flint  weapons  in 
the  Narbad.'i  valley.  In  front  of  this  far-stretching  back- 
ground of  the  Bronze  and  Stone  Ages,  wt'  see  the  so-called 
aborigines  being  beaten  down  by  the  newly  arrived  Aryan 
race- 

The  struggle  is  commemorated  by  the  two  names  which 
the  victors  gave  to  the  early  tribes,  namely,  the  Dasyus,  or 
"enemies,"  and  the  Ddsas,  or  "slaves."  The  last  remains 
to  this  day  the  family  name  of  multitudes  of  the  lower  class 
in  Bengal.  The  new-comers  from  the  north  prided  them- 
selves on  their  fair  complexion,  and  their  Sanskrit  word  for 
"  colour  "  (varna)  came  to  mean  "  race  "  or  "  caste."  Their 
earliest  poets,  at  least  three  thousand  and  perhaps  four 
thousand  years  ago,  praised  in  the  Eig-Veda  their  gods, 
who,  "slaying  the  Dasyus,  protected  the  Aryan  colour," 
who  "subjected  the  blackskiu  to  the  Aryan  man."  More- 
over, the  Aryan,  with  his  finely-formed  features,  loathed 
tlie  squat  Mongolian  faces  of  the  aborigines.  One  Vedic 
singer  speaks  of  them  as  "noseless"  or  flat-nosed,  while 
another  praises  his  own  "  beautiful-nosed "  gods.  The 
same  unsightly  feature  was  commented  on  with  regard  to  a 
hon-Aryan  Asiatic  tribe,  by  the  companions  of  Alexander 
the  Great  on  his  Indian  expedition,  at  least  a  thousand 
years  later.  The  Vedic  hymns  abound  in  scornful  epithets 
for  the  primitive  tribes,  as  "  disturbers  of  sacrifices," 
"gross  feeders  on  flesh,"  "raw-eaters,"  "lawless,"  "not- 
sacrificing,"  "without  gods,"  and  "without  rites."  As 
time  went  on,  and  these  rude  tribes  were  driven  back 
Into  the  forest,  they  were  painted  in  still  more  hideous 
shai'ts,  till  they  became  the  "monsters"  and  "demons"  of 
the  Aryan  poet  and  priest.  Their  race-name  Dasyu, 
"  enemy,"  thus  grew  to  signify  a  goblin  or  detil,  as  the  old 
Teutonic  word  for  enemy  has  beeome  the  English  "  fiend." 

Nevertheles.s,  all  of  them  could  not  have  been  savages. 

We  hear  of  wealthy  Dasyus,  and  even  the  Vedic  hymns 

speak  much  of  their  "  seven  castles  "  and  "  ninety  forts." 

In  later  Sanskrit  literature  the  Aryans  make  alliance  with 

aboriginal  princes  ;  and  when  history  at  length  dawns  on 

the  scene,  we  find  some  of  the  most  powerful  kingdoms  of 

India  ruled  by  dynasties  of  non-Aryan  descent.     Nor  were 

they  devoid  of  religious  rites,  nor  of  cravings  after  a  future 

life.     "  They  adorn,"  says  a  very  ancient  Sanskrit  treatise,* 

"  the  bodies  of  their  dead  with  gifts,  with  raiment,  with 

ornaments,  imagining  that  thereby  they  shall  attain   the 

world  to  come."     These  ornaments  are  the  bits  of  bronze, 

copper,  and  gold,  which  we  now  dig  up  from  beneath  their 

rude  stone  monuments.     In  the  great  Sanskrit  epic  which 

narrates  the  advance  of  the  Aryans  into  southern  India,  » 

non-Aryan  chief  describes  his  race  as  "of  fearful  swiftness, 

unvielding  in  battle,  in  colour  like  a  dark  blue  cloud."*    ' 
— * 

'  I'liandngya  I'panishad,  quoteil  in  Muir'a  SansKril  Texts. 

'  n;lniayana. 
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TJirust  back  by  tlie  Aryans  from  iLc  plains,  Ihcso  primi- 
tive peoples  have  lain  hidden  away  in  tlii'  recesses  of  the 
mountains,  like  tlio  remains  of  extinct  animals  which 
zoologists  find  in  luU-cjves.  India  thus  forms  a  great 
museum  of  races,  iu  which  we  can  study  man  from  his 
lowest  to  his  highest  stages  of  cultu^. 

Auioiig  the  riulosl  fr.igincnts  of  nwnkinil  nio  tlio  isolated  Anda- 
niiin  isl.iiidera  in  the  Hay  o(  )!cngnl.  Tlio  old  Arab  and  Luroiwnn 
voyagers  desorilwd  them  03  doK-faccd  inan-entei-s.  The  English 
otficers  se.it  to  the  islands  in  ISi.'j  to  eitabli.-h  a  settlement  found 
Ihcmsclvcs  surrounded  by  quite  naked  cannibals  of  a  ferocious  tyiw 
who  daubed  ihcmjelvcs  when  festive  with  led  earth,  and  mourned 
ill  a  auit  of  olive-coloured  mud.  They  used  a  noise  like  weeping  to 
express  friendship  or  joy,  bore  only  names  of  common  gender,  which 
thiy  received  before  fiirth  ;  and  their  sole  conception  of  a  god  was 
au  evil  spirit  who  spread  dicasc  For  fivo  yeai-s  llu-y  repulsed 
iTery  cITort  at  intercourse  by  showers  of  arrows  ;  but  the  ofliecrs 
alowly  bronght  them  to  a  bitter  fr.ime  of  nnnd  by  building  sheds 
near  the  settlement,  where  these  poor  beings  might  lind  shelter  from 
the  tropical  rains^.  and  receive  medicines  and  foo<l. 

The  Anamalai  hills,  in  southern  JIndras,  form  the  refuge  of  a 
whole  series  of  broken  tribes.  Five  hamlets  of  long-haired  wild- 
looking  Pulinrs  live  on  jungle  products,  mice,  or  any  small  aniniids 
they  can  oatth,  and  worship  demons.  Another  clan,  the  Munda- 
var«,  shrink  from  contact  with  the  outside  world,  and  possess  no 
fixed  dwellings,  but  wander  over  the  innermost  hills  with  their 
cattle,  shelteiing  themselves  under  little  leafshcds,  and  seldom  re- 
maining in  one  spot  more  than  a  year.  The  thickdippcd  small- 
bodied  Kader<i,  "Lords  of  the  Hills,"  are  a  remnant  of  a  higher 
race.  They  file  the  front  teeth  of  the  upper  jaw  as  a  manisge  cere- 
mony, live  by  the  chaso,  and  wield  some  iulluencc  over  the  ruder 
forait-folk.  These  hills,  now  very  thinly  peoj.led,  abound  iu  the 
great  stone  monuments  (kistvaens  and  dolmens)  which  the  primi- 
tive tribes  used  for  their  dead.  Tho  Naiis  of  south-western  India 
Btill  practice  polyandry,  according  to  which  a  man's  property  de- 
scends not  to  Ins  own  but  to  his  sister's  children.  That  system  also 
iHiii"am  among  the  ilinialayan  tribes  at  the  opposite  extremity  of 
hnlia. 

In  the  Ontr.il  Provinces  the  aboriginal  races  form  a  large  pro- 
jiortion  of  the  population.  In  certain  districts,  as  in  the  feudatory 
utatc  of  liast.ir,  they  anio  int  to  three-fifths  of  the  inhabitants.  The 
nrost  inipoitint  nice,  the  Gonds,  have  made  some  advances  in  civi- 
lization  ;  but  the  wddcr  tribes  still  cling  to  the  forest,  ami  live  by 
the  clurse,  and  some  of  them  are  reported  to  liave  used,  within  a  few 
years  'back.  Hint  points  for  tinir  arrows.  The  M.irias  wield  bows  of 
great  strength,  wliicli  they  liobi  with  their  feet  while  they  draw  the 
string  with  both  hands.  A  still  wiMer  tribe,  the  Siaris,  lly  from 
their  grass-built  huts  on  the  approach  of  a  stranger.  Once  a  year 
a  messenger  comes  to  them  from  the  local  raj,i  to  take  their  tribute 
of  jungle  products.  He  does  not  enter  their  hamlets,  but  beats  a 
drum  outside,  and  then  hides  himself.  The  shy  Man's  creep  forth, 
place  what  they  ha\c  to  give  in  an  appointed  spot,  and  run  back 
ag.dn  into  their  retreats. 

further  to  the  nnrth-east,  in  the  tributary  states  of  Orissn,  there 
is  a  poor  tribe,  10,000  in  number,  of  Juaiigsor  Patuas,  literally  tho 
"  leaf-wiar  rs,"  whose  women  formerly  wore  no  clothes.  Theironly 
ve-stige  of  covciing  was  a  few  sti iitgs  of  beads  round  the  waist  with 
a  bunch  of  leaves  ti  d  1  cfore  and  1  ehind.  Those  under  the  British 
induciice  were  cloth  d  in  1871  by  order  of  Government,  and  their 
native  chief  was  persnailcd  to  do  the  same  work  for  the  others.  This 
lenf-waring  libo  hail  no  knowlcilgo  of  tho  metals  till  f)uitc  lately, 
when  f.ireigiiers  caine  among  them,  and  no  word  exists  in  their 
iiiiive  language  for  iron  or  any  other  metal.  But  their  country 
abounds  « ilh  Hint  weap  ms,  Jo  that  tho  Juangs  form  a  remnant  to 
our  own  day  if  the  .''tono  Age.  "Their  Luts,"  writes  tho  officer 
who  know-  them  best,  "are  among  the  smallest  that  human  beings 
ever  dclil  crately  constrvicted  as  dwellings.  They  measure  about  6 
fvet  by  8.  1  he  head  of  the  family  ami  all  the  females  huddle  together 
in  this  one  shell,  not  much  larger  than  a  dog-kennel."  The  boys 
and  tho  young  men  of  tho  village  live  in  one  large  building  apart 
by  tbonr'-'lves  ;  and  this  custom  of  having  i.  common  abode  for 
tho  whole  male  youth  of  the  hamlet  is  found  among  many  of  the 
•l>ori;iual  tribes  in  distant  parU  of  India.  The  Kandhs  of  Orissa, 
who  kc^lt  up  their  Id  tribal  ritual  of  hum.in  sacrifice  until  it  was 
put  down  by  tho  British  in  1835-45,  and  theSant.-\ls  in  the  west  of 
l.owcr  Bcngd,  who  rose  in  1855,  arc  examples  of  powerful  aud 
highly  developed  non-Arvan  tribes. 

Proceeding  to  tho  northern  boundaiy  of  India,  we  find  the  slopes 
and  spurs  of  the  Himalayas  peopled  by  agreat  variety  of  rude  tribes. 
As  a  rule  they  are  fierce,  black,  undersized,  and  ill-fed.  They 
form  rly  eked  out  a  wretched  subsistence  by  plundering  the  moro 
civilized  hamlets  of  the  Assam  valley,— a  means  of  livchliood  which 
they  are  but  slowly  giving  up  under  Ijritish  nile.  Some  of  the  w^ild- 
cst  of  them,  such  as  the  inJepcndent  Abam,  are  now  employed  as 
a  »«rt  of  iiTcguiar  i>oIice,  to  keep  the  p«acc  of  the  borderrin  return 


for  a  yearly  ijift  of  chitli,  hoes,  and  gruin.~  Thrir  Tory  naiiin  War 
witness  to  their  former  wihl  life.  On"  triW,  tho  Akaa  of  Am-iiii, 
is  divided  into  two  clans,  known  rcHpeitively  as  "  Tho  caters  of  a 
thousand  hearths"  aud  "Tho  thieves  who  luik  in  tho  cotton- 
field." 

Whence  came  these  primitive  jieoples,  whom  the  Aryau 
invaders  found  in  the  land  more  liian  three  thoujand  year* 
ago,  and  who  are  still  scattered  over  India,  the  fragments  of 
a  prehistoric  world  1  Written  records  they  do  not  possess. 
Their  oral  traditions  tell  us  little,  but  such  hints  as  ihcy 
yield  feebly  point  to  the  north.  They  seem  to  preserve 
dim  memories  d(  a  time  when  tho  tribes  dwelt  under  Ihu 
shadow  of  mightier  hill  ranges  than  any  to  be  found  on 
the  south  of  tho  river  [lain.s  of  BcngaL  "  The  Great 
Mountain  "  is  the  race-god  of  the  SantAls,  and  an  object  uf 
worship  among  other  tribes.  The  Gond.s,  in  the  heart  of 
of  Central  India,  have  a  legend  that  tlicy  were  created  at 
the  foot  of  Dewilagiri  Peak  in  the  HimAlayas.  Till  lately 
they  buried  their  dead  with  the  feet  turned  northwards,  so 
as  to  be  ready  to  start  again  for  their  ancient  home  in  the 
north. 

Tho  language  of  the  non-Aryan  races,  that  record  of  a 
nation's  past  moro  enduring  than  rock  inscriptions  or  tables 
of  brass,  is  being  slowly  mado  to  tell  the  secret  of  their 
origin.  It  already  indicates  that  the  early  peoples  of  India 
belonged  to  three  great  stocks,  known  as  the  Tibeto- 
Burman,  the  Kolarian,  and  the  Dravidian.  Tho  Tibeto- 
Burman  tribes  cling  to  tho  skirls  of  the  IlimAlayas  and 
their  north-eastern  offshoots. '  They  crossed  over  into  India 
by  the  north-eastern  passes,  and  in  some  prehistoric  time 
had  dwelt  in  Central  Asia,  side  by  side  with  the  forefathers 
of  the  Mongolians  and  tho  Chinese.  Several  of  the  hill 
languages  in  Ea.stern  Bengal  preserve  Chinese  terms,  others 
contain  Mongolian.  Thus  the  NAgAs  in  Assam  still  use 
words  for  three  and  icaler  which  might  almost  be  under- 
stood in  the  streets  of  Canton. 

Tho  following  are  the  twenty  principal  dialects  of  the 
Tibeto-Buiman  group:— (I)  CAchAri  or  Bodo,  (2)  Garo, 
(3)Tripura  orMrung,  (4) 'i'lbetan  or  Bhutia,  (5)  Gurung, 
(C)  Murmi,  (7)  Xewar,  (8)  Lepcha,  (9)  Miri,  (10)  Aka, 
(ll)Mishmi  dialects,  (12)  Dhimal,  (13)  KanAwari  dialects, 
(H)  Mikir,  (15)  Singpho,  (IG)  NAga  dialects,  (17)  Kuki 
dialects,  (18)  Burmese,  (19)  Khyeng,  and  (20)  Manipuri. 

"It  is  impossible,"  writes  iir  Biandretli,  "to  give  even  an  ajv 
proximate  number  of  the  speakers  included  in  this  group,  as  many 
of  the  languages  are  either  across  the  frontier  or  only  project  a  short 
distance  into  our  own  territory.  The  languages  included  in  this 
group  have  not,  with  perhaps  one  or  two  exceptions,  both  a  cerebral 
and  dental  row  of  consonants,  like  the  South-Indian  langusgcs  ; 
some  of  them  have  aspirated  forms  of  the  surds,  but  not  of  the  so- 
nants ;  others  have  aspirated  forms  of  both.  Tlie  languages  of  this 
group,  even  those  which  most  diverge  from  each  other,  have  several 
words  in  common,  and  es|iecially  numerals  and  pronouns,  and  also 
some  resemblances  of  grammar.  In  comparing  tho  resembling 
words,  the  differences  between  them  consist  often  less  in  any  modi- 
fcatioa  of  the  root-syllable  than  in  the  various  additions  to  the 
root.  Thus  in  Burmese  wo  have  tid,  'ear;'  Tibetan,  iiia-dxi ; 
JIagar,  na-kcp  ;  Kewar,  nni-poiig ;  Dhimal,  iui-h<Uhoiig  ;  Kiranti 
dialecU,  ml-pio,  nd-rik,  nd-j'hiik  ;  Kaga  languages,  U-na-ro,  Una- 
'  ynnj  ;  JIanipuri,  na-iong ;  Kupui,  ka-uii;  Sak,  aka-nd  ;  Karen, 
im-Wiii  ;  and  so  on.  It  can  hardly  be  doubted  that  such  additions 
as  these  to  monosyllabic  roots  are  principally  determinative  svllablca 
for  the  purpose  of  distinguishing  between  what  would  otiierwiso 
have  l>een  monosyllabic  words  having  the  same  sound.  These  de- 
terminatives are  generally  allixcd  in  the  languages  of  Nepal  and  in 
the  Dhimal  language  ;  prefixed  in  tho  Lcpclia  language,  and  in  the 
languages  of  Assam,  of  Manipur,  and  of  the  Chittagong  and  Arakau 
hills.  Words  are  also  distiuguished  by  difTercneo  of  tone.  Tho 
tones  are  generally  of  two  kinds,  de«crit>ed  as  tho  abrupt  or 
short,  and  the  pausing  or  heavy  ;  and  it  has  been  remarked  that 
those  languages  which  are  most  given  to  adding  other  syllable! 
to  the  root  make  tho"  least  use  of  the  tones,  and  vice  wr«i;  where 
the  tones  most  prevail  the  least  recourse  is  had  to  detetminativu 
syllables." 

The  Kolarians,  the  second  of  the  three  non-Aryan  stocks 
seem  also  to  have  entered   Bengal   by  the  north-easteri 
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pusses.  Tliey  dnull  cliii;fl>  in  tlic  iiortli,  a'.iJ  along  the 
north-eastern  edge  of  tlic  three-sifled  la\ilc-lnnrl  which  covers 
the  southern  h  ilf  of  India.  Some  of  the  Dravidiaus,  or 
third  stock,  apijear,  on  the  other  hand,  to  have  found  their 
way  into  the  Punjab  by  tlic north-western  passes.  Tliey  now 
inhabit  tlie  s'lntliern  part  of  the  thres-sidod  table-land,  as 
fir  down  as  Cape  Comorin,  the  soulliernmost  part  of  India. 
It  appears  a?  if  the  two  streams  of  the  Kolarian  trlbt'S  from 
the  north-east  and  the  Dravidians  from  the  north-west 
had  converged  and  crossed  eacli  otlier  in  Ceutral  India. 
The  Dravidians  proved  the  stronger,  broke  up  the  Kolariaas, 
thrust  aside  their  fragments  to  east  and  west,  and  tiien 
rushed  forward  in  a  mighty  body  to  the  south. 

It  thus  luppened  that,  while  tlic  Dravidians  formed  a 
vast  ma'is  iu  southern  India,  tlia  Kolaiians  survived  only 
as  isolated  tribes,  scattered  so  far  apart  as  soon  to  forget 
their  common  origin.  One  of  the  largest  of  the  Kolarian 
races,  the  Sant.Ms,  dwells  on  the  extreme  eastern  edge  of 
the  three-sided  table-land  of  Central  India,  wliere  it  slopes 
down  into,  the  Gangetic  valley  of  Lower  Bengal.  The 
Kurkus,  a  broken  Kolarian  tribe,  inhabit  a  patch  of 
country  about  400  miles  to  the  west,  and  have  for  perhaps 
thousands  of  years  been  cut  off  from  tlie  Santals  by  moun- 
tains and  pathless  forests,  and  by  intervening  races  of  tlio 
Dravidian  and  Aryan  stocks.  The  Kurkus  and  Santils 
liava  no  tradition  of  a  common  origin;  yet  at  tiiis  day  the 
Kurkus  speak  a  language  which  is  little  else  than  a  dialect 
of  Santili.  The  Savars,  once  a  great  Kolarian  tribe, 
mentioned  by  Pliny  and  Ptolemy,  are  now  a  poor  wan- 
dering race  of  woodcutters  of  northern  Madras  and  Orissa. 
Yet  fragments  of  them  liave  lately  been  found  deep  in 
Central  India,  and  as  far  west  as  lUjputana  on  the  other 
side. 

The  nine  principal  languages  of  the  Kolarian  group 
are-(l)  SantAli,  (2)  Jlunddri,.  (3)  Ho,  (4)  Bliumij,  (5) 
Korwa,  (G)  Kharria,  (7)  Juaug,  (8)  Kurku,  and  perhaps 
(9)  Savar.  Some  of  thera  are  senarated  only  by  dialectical 
differences. ; 

f  "  riie  Kolfiriau  group  of  kngunges,"  wiitcs  Jfr  Bran(lrethr"h;i3 
both  tlie  cerebral  and  dental  row  ot  letters,  and  also  as])irafed  forms, 
■wliich  last,  according  to  Caldwell,  did  not  belong  to  early  Dravidian. 
Tliere  is  also  a  set  of  four  sounds,  wliicli  are  iicrliaps  peculiar  to 
Santali,  called  by  Skrefsnid  scnii-consonants,  and  whicli,  when  fol- 
lowed by  a  vowel,  are  clian;;eil  rcsiiectivcly  into  jr,  j,  d,  and  b. 
Gender  of  nouns  is  animate  and  inanimate,  and  is  distinguished  by 
difference  of  pronouns,  by  diit'ercnce  of  sulBx  of  a  qualifying  noun 
in  the  genitive  relation,  and  by  the  gender  being  denoted  by  the- 
verb.  As  instances  of  the  genitive  h,\\K\ii,  we  liuve  in  Santali  in- 
rc-ii  hopo)i,  '  my  son,'  but  in-al,;  o.•r(^,  'uiy  house.'  There  is  no  dis- 
tinction of  sex  in  the  pronouns,  but  of  the  animate  .ind  inanimate 
gender.  The  dialects  generally  agree  in  using  a  short  form  of  the 
third  personal  pronoun  sufll.xcd  to  denote  the  number,  dual  and 
plural,  of  the  noun,  and  short  forms  of  all  the  I'ersonal  pronpuns 
are  added  to  tlie  verb  in  certain  positions  to  e.\)>ress  both  number 
and  person,  both  as  regards  the  snliior',,  and  object,  if  of  the  animate 
gender,— the  inanimate  gender  being  indicated  by  the  omission  of 
these  auffi.';e3.  No  other  grour>  'A  languages,  apparently,  has  such 
a  logical  cl.assification  of  its  c-juus  as  that  shown  by  the  gcuders  of 
both  the  South-Indian  groups.  The  genitive  iu  the  Kolarian  group 
of  the  full  personal  ivonouns  is  used  for  the  p«ssessive  pronoun, 
which  agai.i  takes  a!; 'the  post-positions,  the  genitive  relation  being 
thus  indicated  bv  the  genitive  suffix  twice  repeated.  The  Kolarian 
kngu.ages  gcnerdly  express  grammatical  relations  by  suffixes,  and 
add  the  post-T.ositions  directly  to  the  root,  without  the  intervention 
of  an  obliouo  form  or  genitive  or  other  suffix.  They  agree  with  the 
Dr.avidiai.'m  having  iuclusive  and  exclusive  forms  for  the  plural 
of  the  first  personal  pronoun,  in  using  a  relative  participle  inste.-td 
of  a  relative  pronoun,  in  the  position  of  the  governing  word,  and  in 
the  possessiou  of  a  true  causal  form  of  the  verb.  They  have  a  dual, 
winch  the  Dravidians  have  not,  but  they  have  no  negative  voice. 
Counting  is  by  twenties  instead  of  by  tens,  as  in  the  Dravidian. 
The  SauU-ili  verb,  according  to  Skrefsrurl,  has  twenty-three  tenses, 
md  for  every  tense  two  forms  of  the  participle  and  a  gerund.". 

The  compact  Dravidians  in  the  south,  although  in  after- 
days  subdued  by  the  higher  civilization  of  the  Aryan  race 
whicli  pressed  in  among  them,  were  never  thus  broken 
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into  fragments.  Their  [lUre  descendants  consist,  indeed, 
of  small  and  scattered  tribes;  but  they  have  givsn  their 
languages  to  46  millions  of  people  in  southern  India. 
Tliat  some  of  the  islands  in  the  distant  Pacific  Ocean  were 
peopled  either  from  the  Dravidian  settlements  in  India,  or 
from  an  earlier  common  source,  remains  a  conjectural 
induction  of  pliilologers,  rather  than  an  established  ethno- 
logical fact.i  The  aboriginal  tribes  in  southeni  and 
western  Australia  tise  almost  th.e  same  words  for  I,  thou, 
he,  U'e,  yon,  ic.,  as  the  fisheimen  on  the  Sladra.s  coftst, 
and  resemble  in  many  other  wnys  the  Madras  hill  tribes, 
as  in  the  use  of  their  national  weapon  tlie  boomerang. 

Bishop  Caldwell  recognizes  twelve  distinct  Dravidian  lan- 
guages:—(1)  Tamil,  (2)  Malayilim,  (3)  Telugu,  (4) 
Kanarese,  (5)  Tulu,  (&)  Kudugu,  (7) JToda,  (8)  Kota.  (9) 
Gond,  (10)  Khond,  (11)  Urdon,  (12)  RajniahiL 

"  In  the  Dravidian  group,"  writes  Mr  Brandreth,  "  tlicro  it  « 
ratioii.'d  and  an  irrational  gi'iidcr  of  the  iioiuis,  which  is  distin- 
guished in  the  plural  of  the  nouns,  and  sometimes  iu  the  singular 
also,  by  aflixes  which  appear  to  be  fragineiitary  pronouns,  by  corre- 
sponding pronouns,  and  by  the  ngicement  of  the  veib  witli  the 
noun,  the  gender  of  the  verb  being  expressed  by  the  pronominal 
suffixes.  To  give  aii  in.staiice  of  verbal  gender,  we  have  in  Tamil,' 
from  the  root  sc^/,  *todo,'  sc}jd-<in,  'he  (rational)  did;' — scyd'tU, 
'she  (rational)  did  ;' ii^i/fJ-fft!  11,  'it  (irrational)  did  ;'  sctid.<lr,  'they 
(the  rationals)  did  ;'  scyd-a,  'tlicj-  (tlu;  inutionals)  did  ;' — the  full 
pronouns  being  nrroi,  'he;'arn/,  'she;'orfi«,  'it;'arrtr,  'they;' 
arci,  '  they.'  This  distinction  of  gender,  tlioiigli  it  exists  in  most 
of  the  Dravidian  languages,  is  uot  always  carried  out  to  the  extent 
that  it  is  in  Tamil.  Iu  Telngu,  Goud,  and  Kkond  it  is  preserved 
in  the  plural,  but  in  the  singular  the  feminine  rational  is  merged 
in  the  irrational  gender.  In  Gond  the  gender  is  further  marked  by 
the  noun  in  the  genitive  relation  taking  a  dilfcrcnt  sufli.x,  accoiding 
10  the  numbet  and  gender  of  the  noiui  on  which  it  depends.  In 
Uraon  the  fcniinine  rational  is  cntin-Iy  nicrgod  in  the  irrational 
gender,  with  the  exception  of  the  pronoun,  which  preserves  the 
distinction  between  rationals  and  iiratiouals  iu  the  plural ;  aids, 
'  be,'  referring  to  a  god  or  a  man  ;  dil,  '  she,'  or  '  it,'  rcferrivig  to  a 
woman  or  an  irrational  object ;  but  ur,  *  they,*  applies  to  'ooth  men 
and  women  ;  abrd,  'tliey.'to  irrationals  only.  The  "lUtioual  gen- 
der, besides  human  beings,  includes  the  celestial  and  iufernal 
deities  ;  and  it  is  further  subdivided  in  some  of  the  languages,  but 
in  the  singular  only,  into  masculine  and  feminine.  An  instance  of 
this  subdivision  iu  the  Tamil  verb  was  given  above. 

"The  graraniatical  relations  in  the  Dravidian  arc  generally  ex- 
pressed by  suffixes.  Jinny  nouns  have  an  oblique  form,  wdiich  is  a 
remarkable  characteristic  of  the  Dravidian  group  ;  still,  with  the 
majority  of  nouns,  the  post-positions  dre  added  directly  to  the  nomi- 
native form.  Other  features  of  this  group  are— the  frequent  use 
of  formatives  to  specialize  the  menning  of  the  root ;  the  absence  ol 
relative  pronouns,  and  the  use  inst-cad  of  a  relative  participle,  which 
is  usually  formed  from  the  ordinary  participle  by  the  same  suffix  as 
that  which  Dr  Caldwell  considers  as  the  oldest  sign  of  the  geuitivc 
vclatiou  ;  the  adjective  succeeding  the  substantive  ;  of  two  substan- 
tives, the  determining  preceding  the  determined;  and  the  verb  being 
the  last  member  of  the  sentence.  There  is  no  true  dual  iu  the  Dra- 
vidian languages.  In  the  Dravidian  languages  there  arc  two  foi'uis 
lof  the  plural  of  the  pronoun  of  the  first  peisoii,  one  including,  the 
other  excluding,  the  person  addressed.  As  regards  the  verbs,  there 
is  a  negative  voice,  but  no  passive  voice,  and  there  is  a  causal 
form. " 

We  discern,  therefore,  long  before  the  dawn  ot  history, 
masses  of  men  moving  uneasily  over  India,  and  violently 
pushing  in  among  still  earlier  tribes.  They  crossed  t7ie 
snows  of  the  HimAlayas,  and  plunged  into  the  tropical 
forests  in  search  of  new  homes.  Of  these  ancient  races 
fragments  now  exist  in  almost  exactly  the  same  stage  of 
human  progress  as  they  were  when  described  by  Vedic 
poets  over  three  thousand  years  ago.  iSome  are  dying  out, 
such  as  the  Andaman  islanders,  among  whom  only  one 
family  in  1SC9  had  so  many  as  three  children.  Others 
are  increasing,  like  the  Santils,  who  liavo  doubled  them- 
selves under  British  rule.  Taken  as  a  whole,  and  including 
certain  half-Hinduized  branches,  they  number  17,710,825, 
or  say  IS  millions,  equal  to  three-quarters  of  the  population 
of   England  and  Wales.     But  while  the  bolder  or  more 

'  See  the  authorities  in  Bishop  Caldwell's  Co'ni'aratii-e  Cramwar  o/ 
the  Dravidian  Laiigiiar/es,  pp.  78-SO,  kc,  (ed,  1857). 
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isolited  of  the  aboriginal  races  Lave  tliU3  kept  tliemselvea 
apart,  by  far  tho  greater  portion  submitted  in  ancient  timc3 
to  tliB  Aryan  invaders,  and  now  make  up  the  mass  of  the 
Hindus. 

In  Bengal  and  Assam  the  aborigine:)  aro  divided  into 
nearly  sixty  distinct  races.  In  the  NortU-Western  Pro- 
vinces sixteen  tribes  of  aborigines  aro  enuiherated  in 
tto  census  of  1S72.  In  the  Central  Provinces  they 
number  Ij  millions, — the  anoient  race  of  Gonds,  who 
ruled  tho  central  tablc-Und  before  the  rise  of  the  Marhatt&s, 
alone  amounting  to  H  millions.  In  Brilbh  Burmah  the 
Karens,  whose  traditions  have  a  singularly  Jewish  tinge, 
number  330,000.  In  Oudh  tho  nationility  of  tho  abori- 
ginal tribes  has  been  stamped  out  beneath  successive  vrave^ 
of  B.'ljput  and  Mahometan  invaders.  In  centres  of 
tho  ancient  Hindu  civilization,  the  aboriginal  races  have 
become  the  low-castea  and  out-castes  on  which  tho  social 
fiibric  of  India  rests.  A  few  of  them,  however,  still 
preserve  their  ethnical  identity  as  wandering  tribes  or 
jugglers,  basket-weavers,  and  fortunetellers.  Thus  the 
NSts,  Bediyas,  and  other  gipsy  chns  are  recognized  to  this 
day  as  distinct  from  the  surrounding  Hindu  population. 

The  aboriginal  races  on  the  plains  have  supplied  tho 
hereditary  criminal  classes,  alike  under  the  Hindus,  tho 
Mahometans,  and  the  British.  Formerly  organized  robber 
communities,  thoy  have,  nndsr  tho  stricter  police  adminis- 
tration of  our  days,  sunk  into  petty  pilferers.  But  their 
existence  is  still  recognized  by  tho  Criminal  Tribes  Act, 
passed  in  1871,  and  occasionally  enforced  within  certain 
loeilities  of  northern  India. 

The  non-Aryan  hill  races,  who  figured  from  Vedic  times 
downwards  as  marauders  and  invaders,  have  ceased  to 
bs  a  disturbing  element  Many  of  them  appear  as  pre- 
datory clans  in  Mahometan  and  early  British  India. 
They  sallied  forth  from  their  mountains  at  tho  end  of  tho 
ontumn  harvest,  pillaged  and  burned  the  lowland  villages, 
and  retired  to  their  fastnesses  laden  with  the  booty  of  the 
plains.  The  measures  by  which  many  of  these  wild  races 
have  been  reclaimed  mark  some  of  the  most  honourable 
episodes  of  Anglo  Indian  rule.  Cleveland's  HillE.ingers 
in  the  last  century,  and  the  Bhlls  and  Mhairs  in  more 
rtcent  times,  are  well-known  examples  of  maranding  races 
being  turned  into  peaceful  cultivators  and  loyal  soldiers 
An  equally  salutary  transformation  has  taken  place  in 
many  a  remote  forest  and  hill  tract  of  India.  The  firm 
order  of  British  rule  has  rendered  their  old  plundering; 
life  no  longer  possible,  and  at  the  same  tiiae  has  opened 
up  to  them  new  outlets  for  their  energies.  Their  char- 
acter differs  in  many  respects  from  that  of  the  tamer 
population  of  the  plains.  Their  truUifulness,  sturdy 
loyalty,  aud  a  certain  joyous  bravery,  almost  amounting 
to  playfulness,  appeal  in  a  special  manner  to  tho  English 
mind.  There  is  scarcely  a  single  administrator  who  has 
ruled  over  them  for  any  length  of  time  without  finding  his 
heart  drawn  to  them,  and  leaving  vu  record  bis  belief  in 
their  capabilities  for  good. 

Primitive  IlinJitiim. 

We  have  seen  th.it  India  may  be  divided  into  three 
regions.  Two  of  these,  tho  Him.'llayas  in  the  north  and 
the  three-sided  table-land  in  tho  south,  still  form  ths  retreats 
of  the  non-Arj-an  tribes.  Tho  third,  or  tlie  groat  river 
plains,  became  in  very  ancient  times  the  theatre  on  which 
u  nobler  race  worked  out  its  civilization. 

That  race  belonged  to  the  splendid  Aryan  or  Indo- 
Oermanic  stock,  from  which  the  BrAhman,  the  Bdjput,  and 
the  Englishman  alike  descend.  Its  earliest  home  seems  to 
have  been  in  Central  Asia.  From  this  common  camping- 
ground  certain  branches  of  the  race  started  for  the  cast, 
others  for  the  rest.     One  of  the  western  offshoots  founded  | 


tho  PerBian  kingdom  ,  another  built  Athens  end  Lacedst- 
mon,  and  became  tho  Greek  nation;  a  third  went  on  to 
Itrily,  and  reared  the  city  on  the  seven  hills  which  gretr 
into  imperial  Borne.  A  distant  colony  of  the  same  raco 
excavated  the  silver-ores  of  prehistoric  Spain  ;  and,  when 
we  first  catch  a  sight  of  ancient  England,  we  see  au  Aryan 
settle'meut  fiihiog  in  willow  canoes,  and  working  the  tin- 
mines  of  Cornwall.  Slennwhile  other  bratchos  of  the 
Aryan  stock  had  gone  forth  from  the  t>r!initive  Lome  ia 
Central  Asia  to  the  east.  Powerful  banda  found  their  way 
through  the  passes  of  the  Himalayas  into  the  Punjab,  and 
spread  themselves,  chiefly  as  Bnihmans  and  Bijpnta,  over 
India. 

The  Aryan  oifbhoots  to  the  east  and  to  the  west  alike 
asserted  their  superiority  over  the  earlier  peoples  whom 
they  found  in  possession  of  tlie  soiL  The  history  of 
ancient  Europe  is  the  etory  of  the  Aryan  eettlement« 
around  the  shores  of  tlie  Mediterranean  :  and  that  wide 
term,  modern  civilization,  merely  means  the  civilization  of 
the  western  branches  of  the  came  race.  The  history  and 
development  of  India  consist  of  the  history  and  development 
of  the  eastern  oflshoots  of  tlie  Aryan  stuck  who  settled  in 
that  land.  In  the  west,  the  Aryan  speech  has  supplied 
the  modern  languages  of  Europe,  America,  and  England's 
island  empires  in  the  southern  Pacific.  In  the  east, 
Hinduism  and  Buddiil^m,  the  religions  of  the  Indian  branch 
of  tho  Aryans,  have  become  the  f  :'th»  of  more  than  one- 
half  of  the  whole  human  race,  and  spread  Aryan  thongat 
and  culture  throughotit  Asia  to  the  utmost  limits  of  China 
and  Japan. 

We  know  iittle  regarding  these  noblo  Aryan  tribes  id  It»  howi 
their  early  camping-ground  in  CeuttaJ  A>i3  From  words  '■"  Cm- 
preser\'ed  in  tho  languages  of  their  longsepira'cd  descend-' 
ants  in  Europe  and  India,  scholars  infer  that  they  roamed 
over  the  grassy  steppes  with  t'neir  cattle,  making  long  halts 
to  rear  crops  of  grain.  They  had  tamed  most  of  the 
domestic  animals,  were  acquainted  with  some  metals,  nnder- 
Etood  tho  arts  of  weaving  and  sewing,  wore  clothes,  and 
ate  cooked  food.  They  lived  the  hardy  life  of  the  temperate 
rone,  and  the  feeling  of  cold  seems  to  be  one  of  the  earliest 
common  remembrances  of  the  eastern  aud  tlio  western 
branches  of  the  race.  Ages  afterwards,  when  the  Yed  k: 
singers  in  hot  India  prayed  for  long  life,  they  asked  ft  ir 
"a  hnndretl  tdnlcrt."  The  forefatheis  of  the  Greek  anil 
the  Koman,  of  the  Englishman  and  the  Hindu,  dwe.t 
together  in  Asia,  spoke  tho  same  toHgue,  worAliijjped  the 
same  gods.  The  languages  of  Europe  and  India,  although 
at  first  sight  they  seem  wide  apart,  are  merely  different 
forms  of  the  original  Aryan  speech.  This  is  especially 
true  of  the  common  words  of  family  life.  The  names  for 
father,  mother,  brother,  lister,  and  widow  are  the  same  ia 
nest  of  the  Aryan  languages,  whether  spoken  on  tlie  banks 
of  the  Ganges,  of  the  Tiber,  or  of  tho  Thamej.  Thus  the 
word  <!aitffhter,  which  occurs  in  nearly  all  of  them,  has 
been  derived  from  two  Sanskrit  roots  meaning  "to  draw 
milk,''  and  preserves  the  memory  of  the  time  when  the 
daughter  wai  the  little  milk-maid  in  the  primitivo  Aryan 
household. 

The  ancient  religions  of  Enropu  and  India  had  a  similar 
origin.  They  were  to  somo  extent  made  np  of  the  sacred 
stories  or  myths  which  our  common  ancestors  had  learned 
whilo  dwelling  together  in  Certral  Asia  Some  of  tho 
Vedic  gods  were  also  the  gods  of  Greece  and  Rome;  and 
to  this  day  the  Deity  is  adored  by  names  derived  from  tho 
same  old  Aryan  root  by  Brihmans  in  Calcnttn,  by 
Protestant  clergymen  at  Wcsfroiaster.  ant*  by  Cathub'e 
priests  in  Peru. 

The  Vedic  hymns  exhibit  tho  Indian  brancD  ol  tne 
Aryans  on  its  march  to  the  south-east  and  in  its  new 
homes.     The  earliest  sougs  disclose  tho  raco  still  to  the 
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north  of  tlio  Khyber  Pass,  ia  Cabul ;  tbe  later  ones  bring 
it  as  far  as  the  Ganges.  Their  victorious  advatico  east- 
wards through  the  intermediate  tract  can  be  traced  in  the 
Vedic  writings  almost  step  by  step.  One  of  their  famous 
iettlements  lay  between  the  two  sacred  rivers,  the  Saraswati 
and  the  Drishadvati, — supposed  to  be  the  modern  Sarsuti 
near  ThAnesar,  in  the  Punjab,  and  the  Ghaggar,  a  day's 
march  from  it  That  fertile  strip  of  land,  not  more  than 
60  miles  long  by  20  broad,  was  fondly  remembered  by 
them  as  their  Holy  Land,  "fashioned  of  God,  and  chosen 
by  the  Creator."  As  their  numbers  increased,  they  pushed 
eastwards  along  the  base  of  the  HimAlayas,  into  what  they 
afterwards  called  the  Land  of  the  Sacred  Singers  (Brdh- 
marski(lesha).  Their  settlements  practically  included  the 
five  rivers  of  the  Punjab,  together  with  the  other  great 
river-system  formed  by  the  upper  courses  of  the  Jiimt^ 
and  the  Ganges.  In  them  the  Vedic  hymns  were  com- 
posed; and  the  steady  supply  of  water  led  the  Aryansto 
settle  down  from  their  old  state  of  wandering  pastoral 
tribes  into  communities  of  husbandmen.  The  Vedic  poets 
praised  the  rivers  which  enabled  them  to  make  this  great 
change — perhaps  the  most  important  step  in  the  progress 
of  a  race.  "  Jlay  the  Indus,"  they  sang,  "  the  far-famed 
giver  of  wealth,  hear  us, — (fertilizing  our)  broad  fields  with 
water."  The  HimAlayas,  through  whose  passes  they  had 
reached  India,  and  at  whose  southern  base  they  long 
dwelt,  made  a  lasting  impression  on  their  memory.  The 
Vedic  singer  praised  "  Him  whose  greatness  the  snowy 
ranges,  and  the  sea,  and  the  aerial  river  declare."  In  all 
its  long  wanderings  through  India  the  Aryan  race  never 
forgot  its  northern  home.  There  dwelt  its  gods  and  holy 
singers,  and  their  eloquence  descended  from  Leaven  among 
men. 

The  Biff-Veda  forms  the  great  literary  memorial  of  the 
early  Aryan  settlements  in  the  Punjab.  The  age  of  this 
venerable  hymnal  is  unknown.  The  Hindus  believe,  with- 
out evidence,  that  it  existed  "  from  before  all  time,"  or  at 
least  3001  years  B.C., — nearly  5000  years  ago.  European 
scholars  have  inferred  from  astronomical  dates  that  ita 
composition  was  going  on  about  1400  B.C.  But  these 
dates  are  themselves  given  in  writings  of  later  origin, 
and  might  have  been  calculated  backwards.  We  only 
know  that  the  Vedic  religion  had  been  at  work  long  before 
the  rise  of  Buddhism  in  the  6th  century  B.C.  Neverthe- 
less, the  antiquity  of  ihe  Riff-Veda,  although  not  to  be 
expressed  in  figures,  is  abundantly  established.  The 
earlier  hymns  exhibit  the  Aryans  on  the  north-western 
frontiers  of  India  just  starting  on  their  long  journey. 
Before  the  embassy  of  the  Greek  Megasthenes,  at  tlie  end 
of  the  4th  century  B.C.,  they  had  spread  their  influence  as 
far  as  the  delta  of  Lower  Bengal,  1500  miles  distant.  At 
the  time  of  the  Peviphis  the  southernmost  point  of  India 
had  become  a  seat  of  their  worship.  "  What  a  series  of 
centuries  must  have  elapsed,"  writes  Weber,  "  before  this 
boundless  tract  of  country,  inhabited  by  wild  and  vigorous 
tribes,  could  have  been  brought  over  to  Brdlimanism  1" 

The  Brdhmans  declare  that  the  Vedic  hymns  v?ere 
directly  inspired  by  God.  Indeed,  in  our  own  times,  the 
great  theistic  church  of  Bengal,  which  rejects  BrAhmanical 
teaching,  was  rent  into  two  sects  on  the  question  of  the 
divine  authority  of  the  Veda.  As  a  matter  of  fact,  the 
hjtans  were  composed  by  certain  families  of  Eishis  or 
psalmists,  some  of  whoso  names  ate  preserved.  The  Rig- 
Veda  is  a  very  old  collection  of  1017  of  these  short  lyrical 
popms,  chiefly  addressed  to  the  gods,  and  containing  10,580 
verses  They  show  us  the  Aryans  on  the  banks  of  the 
Indus,  divided  into  various  tribes,  sometimes  at  war  with 
each  other,  sometimes  united  against  the  "  black-skinned  " 
aborigines.  Caste,  in  its  later  sense,  is  unknown.  Each 
"ther  of  a  family  is  the  priest  of  his  own  household.     The 


chieftain  acts  as  father  aud  priest  to  the  tribe  ;  but  at  the 
g'^eater  festivals  he  chooses  some  one  specially  learned  in 
holy  off^ings  to  conduct  the  sacrifice  in  the  name  of  the 
people.  The  chief  himself  seems  to  have  been  elected ; 
and  his  title  of  Vls-pati,  literally  "  Lord  of  the  Settlers," 
survives  in  the  old  Persian  Vis-paiti,  and  as  the  Lithuanian 
Wi^z-palis  in  central  Europe  at  this  day.  Women  enjoyed 
a  high  position,  and  some  of  the  most  beautiful  hymns 
were  composed  by  ladies  and  queens.  Marriage  was  held 
sacred.  Husband  and  wife  were  both  "  rulers  of  the  house" 
[dampatC),  and  drew  near  to  the  gods  together  in  prayer. 
The  burning  of  widows  on  their  husbands'  funeral-pile  was 
unknown,  and  the  verses  in  the  Veda  which  the  Brihmans 
afterwards  distorted  into  a  sanction  foi  the  practice  have 
the  very  opposite  meaning.  "Rise,  woman,"  says  the 
sacred  text  to  the  mourner  ;  "  come  to  the  world  of  life. 
Come  to  us.  Thou  hast  fulfilled  thy  duties  as  a  wife  to 
thy  husband." 

The  Aryan  tribes  in  the  Veda  are  acquainted  with  most  Early 
of  the  metals.     They  have  blacksmiths,  coppersmith.'',  and  Aryats, 
goldsmiths  among  them,  besides  carpenters,  barbers,  and  '''*■ 
other  artisans.     They  fight  from  chariots,  and  freely  use 
the  horse,  although  not  yet  the  elephant,  in  war.     They 
have  settled  down  as  husbandmen,  till  their  fields  with  the 
plough,  and  live  in  villages  or  towns.     But  they  also  cling 
to  their  old  wandering  life,  with  their  herds  and  "  cattle- 
pens."     Cattle,  indeed,  still  form  their  chief  wealth,  the 
coin  (La.t\n,  pecxtiiia)  in  which  payments  of  fines  are  made; 
and  one  of  their  words  for  war  literally  means  "  a  desire 
for  cows."     They  have  learned  to  build  "  ships,"  perhaps 
hrge  river-boats,  and  seem  to  have  heard  something  of 
the  sea.     Unlike  the  modem  Hindus,  the  Aryans  of  the 
Veda  ate  beef,  used  a  fermented  liquor  or  beer  made  from 
the  soma  plant,  and  offered  the  same  strong  meat  and  drink 
to  their  gods,     Thus  the  stout  Aryans  spread  eastwards 
through  northern  India,  pushed  on  from  behind  by  later 
arrivals  of  their  own  stock,  and  driving  before  them,  or 
reducing  to  bondage,  the  earlier  "  black-skinned "  races. 
They  marched  in  whole  communities  from  one  river-valley 
to  another,  each  house-father  a  warrior,  husbandman,  and 
priest,  with  his  wife,  and  his  little  ones,  and  cattle. 
,    These  free-hearted  tribes  had  a  great  trust  in  themselves  and  their 
gods.     Like  other  conciiicring  races,  they  believed  that  both  theiii- 
selves  and  their  deities  were  altogether  superior  to  the  people  of  the 
land  and  their  poor  rude  objects  of  worship.     Indeed,  this  noble 
self-confidence  is  a  great  aid  to  the  success  of  a  nation.     Thoir 
divinities — in  Sanskrit,    Dcvata,  literally  "the  Shining  Ones" — 
were  the  great  powers  of  nature.     They  adored  the  Father-heaven, 
{Dyansh-pitar,  the  Dics-pitcror  Jupiter  of  Home,  the  Zeus  of  Greece, 
the  Low  German  Duns,  and,  through  the  old  French  god-deraoii 
Dus-ius,  the  Deuce  of  English  slang),  together  with  Jlother-eaith, 
and    the   Encompassing   Sky   (Varuna  in  Sanskrit,    Uranus    in 
Liitin,  Ouranos  iu  Greek).    ludra,  or  the  aqueous  vapour  that  brings 
each  autumn  the  precious  rain  on  which  plenty  or  famine  still  de- 
pends, received  the  largest  number  of  hymns.     By  degi'ees,  as  the 
settlers  realized  more  and  more  keenly  the  importance  of  the  peri- 
odical rains  in  their  new  life  as  husbandmen,  he  became  the  chief 
of  the  Vedic  gods.      "  The  gods  do  not  reach  unto  thee,  0  Indra, 
nor  men  ;  thou  overcomest  all  creatures  in  strength. "     Agni,  tha 
God  of  fire  (Latin  igni-s),  ranks  perhaps  next  to  Indra  in  the  num- 
ber of  hymns  addressed  to  him  as  "the  youngest  of  the  gods," 
"the  lord  and  giver  of  wealth."     The  Marnts  are  the  Storm  Gods, 
"who  make  the  rocks  to  tremble,  who  tear  in  pieces  the  forest." 
TJshas,  "the  High-born  Dawn  "  (Greek,  Eos),  "  shines  iition  us  like 
a  young  wife,  rousing  every  living  being  to  go  forth  to  Ills  work." 
Tho  Asvins,  or  "Fleet  Outriders     of  the  Dawn,  are  the  first  rays 
of  sunrise,  "  Lords  of  Lustre."    The  Sunhimself(Surjya),  the  Wind 
(V4yu),  the  Friendly  Day  (Mitra),  tbe  animating  fermented  juice 
of  the  Sacrificial  Plant  (Soma)  and  many  others,  are  invoked  in  the 
Veda, — in  all  about  thirty-three  gods,  "  who  are  eleven  in  heaven, 
eleven  on  earth,  and  eleven  dwelling  in  glory  in  mid-air." 

The  terrible  blood-drinking  deities  of  modern  Hinduism  are 
scarcely  known  in  the  Veda.  BufTaloes  are  indeed  offered;  and  on« 
hymn  points  to  a  symbolism  based  on  human  sacrifices,  an  early 
practice  apparently  extinct  before  the  time  of  tho  Vedic  singers. 
The  great  norse  sacrifice  was  substituted  for  the  flish  and  blood  of 
j  a  man.     But,  a»  a  whole,  tlie  hymns  are  addressed  to  bright. 
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friendly  gods.  Rihira,  wlio  was  destined  to  become  the  Siva  of  the 
Hindus,  and  tlio  thiiU  pereon,  or  Destroyer,  in  their  Triad,  is  only 
the  god  ofRoaring  Tempests  in  the  Veda;  Vishnu,  the  second  [icrson, 
et  Preserver,  in  the  Hindu  Triad,  is  but  slightly  known  as  the  deity 
of  the  Sliiniug  Firmament ;  while  Urahma,  the  first  person,  or 
Creator,  has  no  separate  existence  in  these  simple  liymns.  The 
names  of  the  dreadful  Mahddeva,  Di'uga,  KAli,  and  of  the  gcntlir 
Kriiihna  and  Rama,  are  equally  unknown  in  the  Ilig-Veda. 

While  the  aboriginal  races  bnried  their  dead  under  rude  stono 
monuments,  the  Aryan — alike  in  India,  in  Greece,  and  in  Italy — 
made  usoof  the  funeral-pile  as  the  most  solemn  method  of  severing 
tito  mortal  from  the  iuimortal  part  of  mm.  As  ho  derived  his 
natural  birth  from  his  parents,  and  a  partial  regeneration,  or  second 
birth,  fiom  the  performance  of  his  religious  duties,  so  the  fire,  by 
setting  flee  the  soul  from  the  body,  completed  the  third  or  heavenly 
birth.  His  fri(mds  stood  round  the  pyre  as  round  a  natal  bod,  and 
commanded  his  eye  to  go  to  the  sun,  his  breath  to  the  wind,  bin 
limbs  to  the  earth, — the  water  and  plants  whence  they  had  been  de- 
rived. But  "  as  for  his  unborn  part,  do  thou.  Lord  (Agni),  quicken 
it  with  thy  heat  ;  let  thy  flame  and  tliy  brightness  quicken  it;  con- 
vey it  to  the  world  of  the  righteous."  The  doctrine  of  transmigr*- 
tion  was  unknown.  The  circle  round  the  funeral-pile  sang  with  an 
assurance  that  their  friend  went  direct  to  a  state  of  blessedness  and 
reunion  with  the  loved  ones  who  had  gone  before. 

The  hymns  of  the  Rlg-Veda  were  coinposerl,  as  we  h.ive 
seen,  by  the  Aryans  in  their  colonies  along  the  Indus,  and 
on  their  marcli  eastwards  towards  the  Jumna  ond  upper 
Ganges.  The  growing  numbers  of  the  settlors,  and  the 
arrival  of  fresh  Aryan  tribes  from  behind,  still  compelled 
them  to  advance.  From  the  Land  of  the  Sacred  Singers 
Manu  describes  them  as  spreading  through  "  The  Middle 
Land"  {Madhyadesha),  compri.sing  the  whole  river  systems 
of  Upper  ludia  as  far  east  as  Oudli  and  AllahAbdd,  with  the 
Him&l.iyas  as  its  northern  and  the  Vindhyi  ranges  as  its 
southern  boundary.  The  conquest  of  the  vast  new  tracts 
thus  included  seems  not  to  have  commenced  till  the  close 
of  the  Rig-Vedic  en,  and  it  must  have  been  the  work  of 
many  generations.  During  this  advance  the  sim[do  faith 
of  the  Rig-Vedic  singers  was  first  adorned  witli  stately  rites, 
and  then  extinguished  beneath  them.  The  race  progre.'sod 
from  a  loose  confederacy  of  tribes  into  several  well-knit 
nations,  eUch  bound  together  by  the  strong  central  force  of 
kingly  power,  directed  by  a  powerful  priesthood  and 
organized  on  a  firm  basis  of  taste. 

Whence  arose  this  new  constitution  of  the  Aryan  tribes 
into  nations,  with  castes,  priests,  and  kings  ?  We  have  seen 
that,  although  in  their  earlier  colonies  on  the  Indus  each 
father  was  priest  in  his  family,  yet  the  chieftain,  or  lord  of 
the  settlers,  called  in  some  man  specially  learned  in  holy 
offerings  to  conduct  the  great  tribal  sacrifices.  Such  men 
were  highly  honoured,  and  the  famous  qun,rrel  which  runs 
throughout  the  whole  Veda  sprang  from  the  claims  of  two 
rival  sages,  Vashishtha  and  VisvAmitra,  to  perform  one  of 
these  ceremonies.  The  art  of  writing  was  unknown,  and 
the  hymns  and  sacrificial  words  had  to  be  handed  down 
by  word  of  mouth  from  father  to  son.  It  thus  happened 
that  the  families  who  learned  thera  by  heart  became,  ns 
it  were,  the  hereditary  owners  of  the  liturgies  required  at 
tlie  most  solemn  offerings  to  the  gods.  Members  of  these 
households  were  chosen  again  and  again  to  conduct  the  tribal 
sacrifices,  to  chant  the  battle-hymn,  to  implore  the  divine 
aid,  or  to  pray  away  (he  divine  wrath.  Even  the  Rig-  Veda 
recognizes  the  importance  of  these  sacrifices.  "  That  king," 
9ay3  a  verse,  "  before  whom  marches  the  priest,  he  alone 
dwells  well-established  in  his  own  house,  to  him  the  people 
bow  down.  The  king  who  gives  wealth  to  the  priest,  he  will 
conquer,  him  the  gods  will  protect."  The  tribesmen  first 
hoped,  then  believed,  that  a  hymn  or  prayer  which  had  once 
acted  successfully,  and  besn  followed  by  victory,  would 
ogain  produce  the  same  results.  The  hymns  became  a 
valuable  family  property  for  those  who  had  composed  or 
learned  them.  The  Rig-  Veda  tells  how  the  prayer  of 
Vashishtha  prevailed  "in  the  battle  of  the  ten  kings," and 
bow  that  of  Visvdmitra  "preserves  the  tribe  of  the  Bh&rata" 


The  potent  prayer  was  termed  brdhma,  and  he  who  offered 
it  brdhman.  Woe  to  all  who  despised  either  I  "  Whoso- 
ever," says  the  Rig-Veda,  "scoffs  at  the  prayer  (brdhma) 
which  we  have  made,  may  hot  plagues  cume  upon  him,  may 
the  sky  burn  up  that  hater  of  BrAhmans  "  {brdhma-dvUh). 
Certain  families  thus  came  to  have,  not  only  an  hereditary 
claim  to  conduct  the  great  sacrifices,  but  also  the  exclusive 
knowledge  of  thi)  ancient  hymns,  or  at  any  rate  of  the 
traditions  which  explained  their  symbolical  meaning.  They 
naturally  tried  to  render  the  ceremonies  solemn  and  ioi; 
posing.  By  degrees  a  vast  array  of  ministrants  grew  up 
around  each  of  the  greater  sacrifices.  There  were  first  the 
ofiiciating  priests  and  tl  rir  a.?sistants,  who  prepared  the 
sacrificial  ground,  dressed  the  altar,  slew  the  victims,  and 
poured  out  ti;o  libations;  second,  the  chanters  of  the  Vedic 
hymns;  third,  the  reciters  of  other  parts  of  the  service; 
fo'Tth,  the  superior  priests,  who  watched  over  the  whole, 
and  corrected  any  mistakes. 

Meanwhile  other  castes  had  been  gradually  formed.  Aa 
the  Aryans  moved  eastwards  from  the  ludus,  some  of  the 
warriors  were  more  fortunate  than  others,  or  received  larger 
shares  of  the  conquered  lands.  Such  families  had  not  to 
till  their  fields  with  their  own  hands,  but  could  leave  that 
work  to  be  done  by  the  aboriginal  races  whom  they  subdued. 
In  this  way  there  grew  up  a  class  of  warriors,  freed  from 
the  labour  of  husbandry,  who  surrounded  the  chief  or  king, 
and  were  always  ready  for  battle. .  It  seems  likely  that 
these  kinsmen  and  "  companions  of  the  king  "  formed  an 
important  class  among  the  early  Aryan  tribes  iu  India,  as 
they  certainly  did  among  the  ancient  branches  of  the  rao« 
in  Europe,  and  still  do  at  the  petty  courts  of  India.  Their 
old  Sanskrit  names,  Kshatlriya,  Rdjanya,  and  Rdjbami, 
mean  "connected  with  the  royal  power,"  or  "of  the  roya' 
line"  ;  their  usual  modern  name  Rdjput  means  "of  roya. 
descent."  In  process  of  time,  when  the  Aryans  settlcc 
down,  not  as  mere  fighting  clans,  but  as  powerful  nations, 
in  the  middle  land  along  the  Jumna  and  Ganges,  this 
warrior  class  grow  in  numbers  and  in  power.  The  black 
races  had  been  reduced  to  serfdom,  or  driven  back  into  the 
Himalayas  and  the  VindhyAs,  on  the  north  and  the  South 
of  that  fertile  tract  The  incessant  fighting,  which  had 
formed  the  common  lot  of  the  tribes  on  their  actual  migra- 
tion eastwards  from  the  Indus,  ceased.  A  section  of  the 
people  laid  aside  their  arms,  and  devoted  themselves  to 
agriculture  or  other  peaceful  pursuits.  The  sultry  beats  of 
the  Middle  Land  must  also  have  abated  their  old  northern 
energy,  and  led  them  to  love  repose.  Those  who,  from 
family  tics  or  from  personal  inclination,  preferred  a  soldier's 
life  had  to  go  beyond  the  frontier  to  find  an  enemy. 
Distant  expeditions  of  this  sort  could  bo  undertaken  much 
less  conveniently  by  the  husbandman  than  in  the  ancient 
time,  when  his  fields  lay  on  the  very  border  of  the  enemy's 
country,  and  had  just  been  wrested  from  it  Such  expedi- 
tions  required  and  developed  a  class  of  regular  soldiers 
whose  presence  was  not  constantly  needed  at  home  for  tilling 
the  land.  The  old  warrior  companions  and  kinsmen  of  the 
king  formed  a  nucleus  round  which  gathered  all  the  more 
daring  spirits,  and  laid  the  foundation  of  a  military  caste. 
The  Aryans  on  the  Ganges,  in  the  "  Middle  Land,"  thus 
found  themselves  divided  into  three  classes — first,  the 
priests,  or  Br&hmans ;  second,  the  warriors  and  king's  com? 
panions,  called  in  ancient  times  Kshattriyos,  at  the  present 
day  lUjputs ;  third,  the  husbandmen,  or  agricultural 
settlers,  who  retained  the  old  name  of  Vaisyas,  from  the 
root  vit,  which  in  the  Vedic  period  had  included  the  whole 
"people."  These  three  classes  gradually  became  distinct 
castes  ;  intermarriage  between  them  ceased,  and  each  kept 
more  and  more  strictly  to  its  hereditary  employment  But 
they  were  all  recognized  as  belonging  to  the  "twice-bom" 
or  Aryan   race,  were  all  present  at  the  irreat  national 
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;.icnfic63,  and  all  vrorshipped  lliB  same  bright  gods. 
Beneath  tliem  was  a  fonrtli  or  servile  class,  called  Siidras, 
the  remnants  of  the  vanquished  aboriginal  tribes  whose 
lives  had  been  spared.  Those  were  "  tlie  slave-bands  of 
black  descent,"  the  D.-tsas  of  the  Veda.  They  were  distin- 
guished from  their  "  twice-born  "  Aryan  conquerors  as  being 
ionly  "once-born,"  and  by  many  contemptuous  epithets. 
5l"hey  were  not  allowed  to  bo  present  at  the  great  national 
sacrifices,  nor  at  the  feasts  which  followed  them.  They  could 
never  rise  from  their  servile  condition,  and  to  them  was 
assigned  tlie  severest  toil  in  the  fields,  and  all  the  hard  and 
dirty  work  of  the  village  community.  Of  the  four  Indian 
castes,  three  had  a  tendency  to  increase.  As  the  Aryan 
conquests  spread,  more  aboriginal  tribes  were  reduced  to 
serfdom  as  Siidras.  The  warriors,  or  Kshattriyas,  would 
tonstautly  receive  additions  from  the  more  wealthy  or 
enterprising  members  of  the  cultivating  class.  When  an 
expedition  or  migration  went  forth  to  subdue  new  terri- 
tory, all  the  colonists  would  for  a  time  lead  a  military  life, 
and  their  sons  would  probably  all  regard  themselves  as 
Kshattriyas.  In  ancient  times  enti'-e  tribes,  and  -at  the 
present  day  the  mass  of  the  population  throughout  large 
tracts,  thus  claim  to  be  of  the  warrior  or  IlAjput  caste. 
Moreover,  the  kings  and  chief  fighling-mcn  of  aboriginal 
races  who,  without  being  conquered  by  the  Aryans, 
entered  into  alliance  with  them,  would  likely  assume 
names  of  the  warrior  or  Kshattriya  rank.  We  see  this 
process  going  on  before  our  eyes  among  many  of  the  abori- 
ginal peoples.  The  Brahmans,  in  their  turn,  seem  at  first 
to  liave  received  into  their  body  distinguished  families  of 
Kshattriyan  descent.  In  later  times,  too,  we  find  that 
sections  of  aboriginal  races  were  "manufactured"  into 
Br^ihraans.  The  Yaisya  or  cultivating  caste  did  not  tend. 
in  this  manner  to  increase.  No  one  felt  ambitious  to  win 
his  way  into  it,  except  perhaps  the  poor  Si'idras,  to  whom 
any  change  of  condition  was  forbidden.  The  Vaisyas 
themselves  tended  in  early  times  to  rise  into  the  nioro 
honourable  warrior  class,  and  at  a  later  period  to  be 
mingled  with  the  labouring  multitude  of  Siidras  and  mixed 
flescent.  In  many  provinces  they  have  almost  disappeared 
as  a  distinct  caste  from  the  modern  population.  In  ancient 
India,  as  at  the  present  day,  the  three  conspicuous  castes 
were  (1)  the  priests  and  (2)  warriors,  of  Aryan  birth,  and 
(3)  the  serfs  or  Siidras,  the  remnants  of  earlier  races.  The 
Kshattriyas  or  R.^jputs,  at  any  rate  in  some  parts  of  India, 
seem  to  represent  a  quite  separate  ethnical  movement  from 
that  of  the  Erahmans — that  is  to  say,  either  a  different 
/Iryan  migration  into  India,  or  an  altogether  distinct  race 
of  perhaps  Scythic  origin.  The  Siidras  had  no  rights,  and, 
once  conquered,  ceased  to  struggle  against  their  f.ate.  But 
a  long  contest  raged  between  the  priests  and  warriors  for 
the  chief  place  in  the  Aryan  commonwealth. 

In  order  to  understand  that  contest,  we  must  go  back 
to  the  time  when  the  priests  and  warriors  were  simply 
fellow-tribesmen.  The  priestly  or  Brihman  ca.ste  grew 
slowly  out  of  the  families  of  Rishis  who  composed  tlio 
Vedic  hymns,  or  were  chosen  to  conduct  the  great  tribal 
sacrifices.  In  after  times  the  whole  Brdhman  population 
of  India  pretended  to  trace  their  descent  from  seven 
Rishis.  But  the  composers  of  the  Vedic  hymns  were  some- 
times kings  or  distinguished  warriors  rather  than  priests  ; 
the  Veda  itself  speaks  of  these  royal  Rishis  (Ii(ljarsfa}). 
When  the  Brihmans  put  forward  their  claim  to  the  highest 
rank,  the  warriors  or  Kshattriyas  wore  slow  to  admit  it ; 
and,  when  the  BrAhmans  went  a  step  farther,  and  declared 
that  only  members  of  their  families  could  bo  priests,  or 
gain  admission  into  the  priestly  caste,  the  warriors  disputed 
tlioir  pretensions.  In  later  ages  the  BrAhmans,  having 
the  exclusive  keeping  of  the  sacred  writings,  effaced  from 
them,  as  far  as  possible,  all  traces  of  the  struggle.     They  f 


taught  that  their  caste  had  come  forth  from  the  mouth  of 
God,  divinely  appointed  to  the  priesthood  from  the  begin- 
ning of  time.  Nevertheless,  a  large  body  of  Vedic  verses 
and  Sanskrit  texts  has  now  been  brought  to  bear  upon  tho 
struggle  between  the  BrAhmana  and  Kshattriyas  for  the 
highest  rank.i 

In  many  of  the  Aryan  tribes,  however,  the  priests  failed 
to  establish  themselves  ns  an  exclusive  order.  Indeed,  the 
four  castes,  and  especially  the  BrAhman  caste,  seem  only  to 
have  obtained  their  full  development  amid  the  plenty  of 
the  Middle  Land  {Madhyadesha),  watered  by  the  Jumna  and 
the  Ganges.  The  earlier  Aryan  settlements  to  tho  west  of 
the  Indus  remained  outside  the  caste  system;  the  later 
Aryan  offshoots  to  the  south  and  east  of  the  middle  land 
only  partially  carried  that  system  with  them.  But  in  tho 
Middle  Land  itself,  with  Delhi  as  its  western  capital  and 
the  great  cities  of  Ajodhya  and  Benares  on  its  eastera 
frontier,  tho  BrAhmans  grew  by  degrees  into  a  compact,' 
learned,  and  supremely  influential  body,  the  makers  of 
Sanskrit  literature.  Their  language,  their  religion,  and 
their  laws  became  in  after  times  the  standards  aimed  at 
throughout  all  India.  They  naturally  denounced  all  who 
did  not  submit  to  their  pretensions,  and  stigmatized  tlie 
other  Aryan  settlements  who  had  not  accepted  their  casto 
system  ns  lapsed  tribes  or  outcastes  ( Fn's/ia/as).  Among 
the  lists  of  such  fallen  races  we  read  the  name  afterwards 
applied  to  the  lonians  or  Greeks  {Yavanas).  The  BrAh- 
mans of  the  middle  land  had  not  only  to  enforce  their 
supremacy  over  the  powerful  warriorsof  their  own  kingdoms, 
but  to  extend  it  among  the  Aryan  tribes  who  had  never 
fully  accepted  the  caste  system.  That  must  have  been  the 
slow  work  of  ages,  and  it  seems  to  have  led  to  bitter  feuda. 
See  Brahmanism,  vol.  iv.  p.  201. 

"While  the  BrahniRns  claimed  religion,  theology,  and  philosopliy  Brih- 
as  their  special  domaiu,  and  the  chief  scieuces  and  arts  as  supple-  mantel 
mentary  sections  of  their  divinely^iiispired  knowledge,  they  secured  \an 
their  social  supremacy  by  codes  of  law.     'I'heir  earliest  Dhaniia-  cwle.5. 
sdstras,  or  legal  WTitings,  belong  to  the  Sutra  ]>criod,  or  scholastic 
development,  of  the  I'ccla.    But  their  two  great  digests,  upon  which 
the  fabric  of  Hindu  jurisprudence  has  been  built  up,  are  of  later 
date.     The  first  of  these,  the  code  of  JIanu,  is  separated  from  the 
Vedic  era  by  a  series  of  Brihraanical  developments,  of  which  w« 
possess  only  a  few  of  the  iutermodiate  links.     It  is  a  compilation  of 
the  customary  law  current  probablvabout  the  5th  century  B.C.,  ami 
exhibits  the  social  organization  \vliich  the  Bnihrn-ans,  after  their 

'  Tlie  quarrel  between  the  two  sages  Visvdmitra  and  Vashishtho, 
which  runs  tlirougU  the  whole  Veila,  is  typical  of  this  struggle. 
Visv.-iiDitra  stands  as  a  representative  of  tho  rojal-wanior  rank,  who 
claims  to  perform  a  great  public  eacvifice.  The  white-robed 
Vashishtha  represents  the  Br.Mimaiis  or  hereditary  priesthood,  and 
opposes  the  warrior's  claim.  In  the  end  VisvAmitra  established  his 
title  to  conduct  the  sacrifice;  but  the  Bi-ilhmans  explain  thia  by  saying, 
that  his  virtues  and  austerities  won  admission  for  him  into  the  priestly 
f.imily  of  Bhrigus.  He  thus  became  a  Brihman,  and  could  lawfully 
till  the  priestly  office.  Visvdmitra  serves  as  a  typical  link,  not  only 
between  tho  priestly  and  the  worldly  castes,  but  also  between  the 
sacred  and  tho  profane  sciences.  He  was  the  legendary  founder  of  the 
art  of  war,  and  his  son  Susru-fa  is  quoted  as  the  earliest  authority  on 
Indian  medicine.  Tliese  two  sciences  of  war  and  medicine  form  ?ya- 
Valas,  or  supplementary  sections  of  tho  divinely  inspired  knowledge 
of  tho  Br.'dmi.ins.  Another  roy.il  Rishi,  Vitaliavy  a,  "  attained  the  con- 
dition  of  Brahmanhood,  venerated  by  mankind,"  by  a  word  of  the 
saintly  Bhrigu.  Parasu-Kama,  the  divine  champion  of  the  Brahmans, 
was  of  warrior  descent  by  his  mother's  side.  Mann,  their  legislator, 
sprang  from  the  warrior  caste  ;  and  his  father  is  expressly  called  "the 
seed  of  all  the  Kshattriyas. "  But  W'hen  the  Briihmans  had  firmly 
established  their  supremacy  they  became  reluct.ant  to  allow  the  possi- 
bility of  even  princes  finding  an  entrance  into  their  sacred  order  King 
Ganaka  was  more  learned  than  all  tho  Brdhmans  at  his  court,  .and  per- 
formed terrible  penances  to  attain  to  Brahmanhood.  Yet  tho  legend* 
leave  it  doubtful  whether  he  gained  his  desire.  The  still  more  holy  but 
probably  later  Matauga  wore  liis  body  to  skin  and  bone  by  a  thousand 
years  of  austerities,  and  was  held  from  falling  by  the  hand  of  Indra 
himself.  Noverlheless,  ho  could  not  attain  to  ISralimauhood.  The 
reformer,  Gautama  Buddlia,  who  in  tho  Gth  century  befoi-o  Christ 
overthrew  the  BrAhman  supremacy,  and  founded  a  new  religion,  was  a 
prince  of  warrior  descent,  perhaps  bom  in  too  late  an  age  to  be  adopted 
into  and  ntiliied  by  the  Br&hmou  coste. 
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successful  straggle  for  tlio  Biniremacy,  had  cstablislnd  in  llio  XliJJlo 
Lrind  of  Bengal.  Tho  Br.ihmans,  indeed,  claimed  for  their  laws  a 
divine  origin,  and  asi-ribed  tlicra  to  the  first  Manu,  or  Aryan  man, 
30  minimis  of  voara  ayo.  IBut,  as  a  matter  of  f.ict,  the  laws  of  Maim 
are  the  result  of  a  seiies  of  attempts  to  codify  the  usages  of  some 
not  very  cxteasiro  centre  of  Brdlimanism  in  northern  ludia, — a 
metrical  digest  of  local  customs  condensed  by  degrees  from  a  legen- 
dary mass  of  100,000  couplets  {slokas)  into  2684.  They  may  pos- 
sibly have  been  reduced  to  their  final  form  of  a  written  code  with 
a  riow  to  securiiis  tho  system  of  caste  against  tho  popular  movement 
of  Rudilhism,  and  thus  giving  a  rigid  lixity  to  the  privileges  of  tho 
BrAhmans. 

The  second  Rreat  code  of  the  Hindus,  that  of  Yajnavalkya,  belongs 
to  a  period  when  Dnddhism  had  established  itself,  and  probably  to 
a  territory  ^'hcro  it  was  beginning  to  succumb  to  the  Ui-ahnianieul 
reaction.  It  represents  tho  Brahmanical  side  of  tho  preat  contro- 
versy (although  a  section  of  it  deals  with  the  organization  of  mona- 
•teries),  refers  to  the  execution  of  deeds  on  metal  plates,  and 
altogether  marks  an  advance  in  legal  precision.  Its  compilation  be- 
longs to  a  period  a|iparently  not  earlier  than  the  2J  century  jL.l>., 
and  certainly  not  later  than  the  6tb  or  7tb. 

These  codis  deal  with  Hindu  lawiu  three  branches,  namely — (1) 
domestic  and  civil  rights  and  duties,  (2)  the  administration  of 
justice,  (3)  purification  and  penance.  They  stereotyped  tho  nii- 
written  usages  which  regulated  the  family  life  and  bocial  or<^uiza- 
tion  of  the  old  Aryan  communities  in  the  middle  land.  Thi-y  did 
not  pretend  to  supply  a  body  of  law  for  all  the  numerous  races  of 
India,  but  only  for  Hindu  communities  of  the  Brahmanical  t)pe. 
It  is  donbtful  whether  they  qnite  accnrately  repi-cscnt  the  actual 
cnstomar)-  law  even  in  such  communities,  for  they  were  apparently 
drawn  up  with  a  view  to  asscrving  and  maintaining  tho  special  pri- 
vileges of  tho  Bidhraans.  This  they  effect  by  a  rigid  demarcation 
of  the  employments  of  tho  people,  each  caste  or  division  of  a  caste 
having  its  own  hereditary  occupatiou  assigned  to  it  ;  by  stringent 
rules  against  intermingling  the  castes  by  marriage  ;  by  forbiddinc; 
the  higher  castes,  under  si-Tcre  penalties,  to  eat  or  drink  or  hold 
wcial  intercourse  with  the  lower;  and  by  punishing  the  loner  castes 
with  still  more  cruel  penances  for  defiling  by  their  touch  the  higher 
castes,  or  in  any  way  infringing  on  their  privileges.  They  exhibit 
(he  Hindu  community  iu  tlie  four  ancient  divisions  of  priests, 
warriors,  cultivators,  and  serfs  (siidras).  lint  they  disclose  that 
this  old  Aryan  classification  failed  to  represent  the  aotu.'il  facts  even 
of  the  Aryan  communities  in  northern  India.  They  admit  that  tho 
moss  of  the  people  did  not  belong  to  anyone  of  tho  four  castes,  and 
ascribe  its  origin  to  mixed  concubinage  or  illicit  connexions.  Tho 
ancient  Br.ahinanical  communities  in  northern  India,  as  revealed  by 
the  codes  themselves,  consisted — fii-st,  of  an  Arjau  element  divided 
into  priests,  warriors,  and  cultivators,  all  of  whom  bore  tho  proud 
title  of  the  twice-born,  and  wore  tho  sacred  thread  ;  second,  of  tho 
subjngated  races,  "  the  once-born"  Siidras;  and  third,  of  the  vast 
residue  of  tho  Varna-sankara,  literally  tho  "  mingled  coloui-s,"  a 
great  but  uncertain  number  of  castes  to  whom  was  assigned  a  mixed 
dnscent  from  tho  four  recognized  classes.  The  same  division  exists 
to  this  day.  According  to  tho  census  of  1571,  the  soparjte  trilws 
and  castes  in  Lower  Bengal  do  not  fall  short  of  a  thousand  ;  in  tho 
North- Western  Provinces  tho  Hindu  population  was  arranged  under 
two  hundred  and  ninety-one  specified  castes  besides  numerous  &ub< 
divisions.  Tbo  distinctly  recognized  "mixed  castes"  throughout 
British  India  cannot  bo  estimated  at  less  than  three  hundred,  and 
probably  amount  to  many  more. 

As  thoBnibmans  spread  their  inflnenco  eastwards  and  southwards 
from  tho  Middle  Land,  they  carried  their  cotles  with  them.  Tbo 
numbor  of  their  sacred  law  books  (Dharirni-trislms)  amounted  to  at 
least  fifty-six,  and  separate  schools  of  Hindu  law  sprang  U]!.  Thus 
the  DayabhAga  version  of  tho  law  of  inheritance  prevails  in  Bengal 
while  tho  Jlitdkshani  commentary  on  Yijuavallcva  is  current  in 
Madras  and  throcghout  eouthern  and  western  India.  But  all 
modam  reoonsions  of  Hindu  law  rest  upon  tho  ancient  codes  ;  and 
theao  codes,  as  we  havo  seen,  only  recorded  the  usages  of  certain 
Biahraanical  centres  in  the  north,  and  perhaps  did  not  fairly  record 
oven  them.  As  the  Brdbmans  gradually  moulded  tho  population 
of  India  into  Hinduism,  such  codes  proved  too  narrow  a  basis  for 
(dealing  with  the  rights,  duties,  and  social  organization  of  tho 
people.  The  later  Hindu  legislator^  accordingly,  inculcated  the 
rocogHitiou  of  tho  locjil  usages  or  land-law  of  each  part  of  the 
country,  and  of  each  class  or  triUe.  While  binding  together  and 
presemng  tho  historical  unity  of  the  Arjan  twice-born  castes  by 
•ystcms  of  law  founded  on  their  ancient  codes,  they  made  provision 
for  the  customs  and  divorso  stages  of  civilization  of  the  ruder  peoples 
of  India,  over  whom  they  established  their  ascendency.  By  such 
provisions,  alike  in  religion  and  law,  tlio  Brdhraans  incorporated 
the  Indian  races  into  that  loosely  coherent  mass  known  as  the  Hindu 
popalation. 

It  is  to  this  plastic  element  that  Hiodnism  owes  its  sueces.s',  and 
it  is  an  element  which  English  administrators  hove  sometimes  over- 
looked. The  races  of  British  India  exhibit  many  stages  of  domeiitic 
institutions   from  the  polyandiy  of  tho  Nairs  to  tho  polygamy  of 


tho  KuUii  Bralimans.  The  slruclnic  of  their  indiibtiiil  oiganizatioil 
varies,  from  the  nomadic  husbandry  of  the  Humieso  to  the  long 
chain  of  tinnri'S  which  in  licngal  .alntches  from  the  proprietor 
through  a  seiioof  mid'llc-inen  to  the  actual  tilb'rof  th»  soil.  Kviry 
atnga  in  human  progress  is  rrio-<-84ntcd,  from  tho  Imnting  tribes  of 
the  central  plateau  to  the  rigid  trade-guilds  of  Cuzerat.  The 
Hindu  legislators  recognized  tlint  each  of  these  diverse  stages  of 
social  development  had  its  own  iimcxs  and  common  law.  Yriha- 
spati  s.iy»  :  "  Tho  laws  l,dltari,in)  prni  tii>ed  by  the  various  countries, 
castes,  and  tribes,  they  are  to  be  preserved  ;  othoiwiw  tbo  people  are 
agitated."  Devala  says:  "What  gods  there  ore  in  any  country, 
.  .  .  and  whatsoever  bo  the  custom  and  law  anywheie,  they  ore  not 
to  be  despised  there  ;  the  law  thei-e  is  snch."  Vnidhamihira  siys: 
"Tho  custom  of  the  country  is  tiist  to  b«  considered;  what  is  tho 
rule  in  each  country,  that  in  to  bo  done."  Tho  most  learned  Eng- 
lish scholar  in  southern  India  has  thus  summed  up  Iho  matter: 
"  liy  custom  only  can  the  Dhaniia-sistrn  [Hiiidn  law]  be  the  rule 
nf  others  than  Braliinans  [only  onctbiitieth  of  the  jiopulotion  ol 
Madras],  and  even  iu  tbo  ease  of  ItrdlHnaiis  it-is  very  ohcii  snjvr- 
seded  by  custom. "  * 

The  English,  on  assuuiiii^  the  gorrrnmcnt .of  India,  wisely  de- 
clared that  they  would  adiiinistcr  justice  according  to  tho  custoiim 
of  tho  people.  But  the  high  courts  enforce  the  Bidhmanical  codvs 
with  a  comprcheiisireness  and  precision  nnlmown  in  ancient  India. 
Thus  in  Uong.U  the  castom  Of  sagni,  by  which  deserted  or  dirorccd 
wives  among  tho  lower  castes  marrj'  again,  was  lately  tried  accord- 
ing to  "  the  apiiit  of  Hindu  law  ";  while  in  iladras  learned  judgcr 
have  pointed  out  a  divergence  between  the  Hindu  law  as  now  ad 
ministered  and  tho  actual  usages  of  the  people.  Those  usages  avA 
unwritten  and  uncertain.  Tbo  Hindu  law  is  printed  in  many 
accessible  forms,  and  Hindu  barristers  are  ever  pressing  itsprinciplia 
upon  tho  courts.  Efforts  at  comprvbcnsrvo  codification  lu  British 
India  are  thus  surrounded  by  special  diUiculties,  for  it  would  be  im- 
proper to  give  tho  fixity  of  a  code  ta  all  tbo  unwritten  half-fluid 
nviges  cunent  among  the  tbi-co-hnndred  niihomogciicous  castes  of 
Hindus,  while  it  might  be  fiaught  with  future  injustice  to  exclude 
any  of  them.  Each  age  has  the  gift  of  adjusting  its  institutions  tu 
its  actual  wants,  especially  among  tribes  whose  customs  have  not 
been  reduced  to  written  law.  Many  of  those  customs  will,  if  left  to 
themselves,  dio  out;  others  of  them,  that  prove  suited  to  the  new 
socio!  derciopmcnta  under  British  rule,  mil  live.  But  the  proceto 
of  natural  selection  must  bo,  to  some  extent,  the  work  of  time,  and 
not  a  single  act  of  conscious  legislation.  Thb  has  l>ccn  rcccgnizcd 
by  tho  ablest  of  Anglo-Indian  codifiers.  llicy  applv  tho  word  codo 
to  tho  systematic  arrangement  of  tho  rules  relating  to  some  well- 
niarlccd  section  of  juristic  rights,  or  to  some  executive  department 
of  the  administration  of  justice.  "  In  its  larger  sense,"  write  tho 
Indian  Law  Commissioners,  1S79,  "  of  a  general  asseniblago  of  all 
tho  laws  of  a  community,  no  attempt  has  yet  been  made  in  this 
country  to  satisfy  the  conception  of  a  code.  The  time  for  its  reali- 
zation has  manifestly  not  arrived." 

The  Brahmans  were  not  merely  the  depositories  of  the 
sacred  books,  the  philosophy,  the  science,  and  the  laws  of 
tlie  ancient  Eindti  commonwealth  ;  they  were  also  the 
creators  and  custodians  of  its  secular  literafore.  They 
liad  a  practical  monopoly  of  Vedic  learning,  and  their 
policy  was  to  trace  back  every  branch  of  knowledge  and 
intellectual  efiFort  to  the  Ytda. 

In  order  to  understand  the  long  domination  of  the 
Brdhmans  and  the  influence  which  they  still  wield,  it  is 
necessary  to  keep  in  mind  their  position  as  the  great 
literary  caste.  Their  priestly  supremacy  has  been  re- 
peatedly ossailed,  and  was  during  a  space  of  several 
hundred  years  overthrown.  But  tlironghout  twenty-two 
centuries  they  have  been  the  counsellors  of  Hindu  princes 
and  the  teachers  of  the  Hindu  people.  They  represent 
the  early  Aryan  civilization  of  India  ;  and  the  essential 
history  of  the  Hindus  is  a  narrative  of  the  attacks  upoii 
tho  continuity  of  that  civilization, — that  is  to  svf,  of 
attacks  upon  the  Brihmanical  system  of  the  Jliddle  Land, 
and  of  the  modifications  and  compromises  to  which  that 
system  has  had  to  submit.  Those  attacks  range  them- 
selves under  six  epochs: — first,  the' religious  uprising  of 
tho  half-Briltmanized  Aryan  tribes  on  the  cast  of  the 
Middle  Land,  initiated  by  the  preaching  of  Buddha  in  the 
6th  century  B.C.,  culminating  in  the  Buddhist  kingdoms 

•  Dr  Bumcll'i  Diya-VibhAgha,  Introd.  p.  xv.;  lec  also  The  Ilimlu 
Lam  a>  admiKittertd  by  M»  ]lijk  Cmtrt  of  JuJicalure  at  Madras,  bjr 
J.  Nelson,  .M.A.,  District  Judgu  of  Cuddapah,  cliaps.  iii.  and  iv. 
(Uadras,  1877). 
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about  the  commencement  of  our  era,  and  melting  into 
modern  Hinduism  about  the  8th  century  A.d.  ;  Bccbnd, 
warlike  inroads  of  non-BnUimanical  Ar3'ans  or  other  races 
from  the  west,  commencing  with  the  Greek  invasions  in  the 
4th  century  B.C.,  and  continuing  under  the  Grreco-Bactrian 
emi)iro  and  its  successors  to  probably  the  3d  or  5th  century 
A.D.  ;  third,  the  influence  of  the  non-Aryan  tribes  of  India 
and  of  the  non-Aryan  low-castes  inccrpurated  from  them, 
—an  influence  ever  ut  work,  indeed  by  far  the  most  power- 
ful agent  in  dissolving  Brahmanism  into  Hinduism,  but 
represented  in  a  special  manner  by  the  non-Aryan  king- 
doms about  the  7th  and  8th  centuries  a.d.;  fourth,  the 
reaction  against  the  low  beliefs,  priestly  oppression,  and 
bloody  rites  which  resulted  from  tliis  compromise  between 
ErAhmanism  and  aboriginal  worship,  a  reaction  which  re- 
ceived an  impetus  from  the  preaching  of  Sankar-Achirjya, 
who  founded  a  philosophical  Sivaite  sect  in  the  8th  or  9th 
century,  and  received  its  full  development  under  a  line  of 
great  Yishnuvite  reformers  from  the  12th  to  the  ICth  cen- 
turies A.D. ;  fifth,  Mahometan  invasions  and  the  rule  of 
Islilra,  1000  to  17G5  a.d.  ;  si.xth,  the  English  supremacy, 
and  the  great  popular  upheaval  which  it  has  -produced  in 
the  IStlvand  19th  centuries. 

^Baddliid  Pevlud: 
(Gth  century  B.C.  to  8th  century  a.d.) 

The- first  great  solvent  of  Br.ihmanism  was  (he  teaching 
of  Buddha.  The  life  of  this  celebrated  man  has  three 
sides, — its  personal  aspects,  its  legendary  developments, 
and  its  religious  consequences  upon  mankind.  In  his  own 
person  Buddha  appears  as  a  prince  and  preacher  of  ancient 
India.  In  the  legendary  developments  of  history  Buddha 
rauks  as  a  divine  teacher  among  his  followers,  as  an  incar- 
nation of  Vishnu  among  the  Hindus,  and  apparently  as  a 
saint  of  the  Christian  church,  with  a  day  assigned  to  him 
in  both  the  Greek  and  Roman  calendars.  As  a  religious 
founder  he  left  behind  him  a  system  of  beliefs-which  has 
gained  more  disciples  than  any  other  creed  in  the  world, 
and  which,  after  a  lapse  of  twenty-four  centuries,  is  now 
professed  by  500  millions  of  people',  or  more  than  one- 
third  of  the  human  race. 

The  life  of  Buddha  is  related  at  length  under  Buddhism, 
vol.  iv.  p.  424.  In  this  place  it  is  unnecessary  to  give  more 
than  a  brief  sketch  of  the  history  of  Buddhism  in  India. 

On  the  death  of  Buddha,  five  hundred  of  his  disciples 
lne^  in  a  cave  near  Eiljagriha,  to  gather  together  his 
sayings.  This  was  the  first  council.  They  chanted  the 
lessons  of  their  master  in  three  great  divisions — the  words 
of  Buddha  to  his  disciples,  his  code  of  discipline,  and 
liis  system  of  doctrine.  These  became  the  three  collections 
«jf  Buddha's  teaching,  and  the  word  for  a  Buddhist  council 
nveans  literally  "a  singing  together."  A  century  after- 
wards, a  second  council  of  seven  hundred  was  held  at 
Vaisali,  to  settle  disputes  between  the  more  and  the  less 
strict  followers  of  Buddhism.  It  condemned  a  system  of 
ten  "  indulgences  "  which  had  grown  up,  but  it  led  to  the 
separation  of  the  Buddhi.Ha  into  two  hostile  "parties,  who 
•ifterwards  split  into  eighteen  or  more  sects. 

During  the  next  two  hundred  years  Buddhism 'spread 
jver  northern  India,  perhaps  receiving  a  new  impulse  from 
the  Greek  kingdoms  in  the  Punjab.  About  244  B.C. 
Asoka,  the  king  o£  Magadha  or  Behar,  became  a  zealous 
vonvert  to  Buidhi.-^m.  He  is  said  to  have  supported  64,000 
Buddhist  priests  ;  he  founded  many  religious  houses,  and 
lii.s  kingdom  is  called  the  Land  of  the  Monasteries  (VihAra 
or  Behar)  to  this  day.  He  did  for  Buddhism  what  Con- 
stautine  afterwards  effected  for  Christianity;  he  organized 
it  on  the  ba^is  of  a  state  religion.  This  he  accomplished 
by  five  means — by  a  council  to  settle  the  faith,  by  edicts 
promulgating  '\\s  principles,  by  a  state  department  to  watch 


over  its  purity-,  by  missionaries)  to  spread  its  doctrines,  and 
by  an  authoritative  collection  of  its  sacred  books.  In  244 
B.C.  Asoka  convened  at-Patnd  the  third  Buddhist  couikII 
of  one  thousand  elders.  Evil  men,  taking  on  them  the 
yellow  robe  v^f  the  order,  had  given  forth  their  own  opinioBS 
as  the  teaching  of  Buddha.  Such  heresies  were  no>v 
corrected  ;  and  the  Euddiiism  of  southern  Asia  practicalli' 
dates  from  Asoka's  council.  In  a  number  of  edicts,  both 
before  and  after  tlie  synod,  he  published  throughout  Indio 
the  grand  principles  of  the  faith.  Such  edicts  are  still 
found  graven  deep  upon  pillars,  in  caves,  and  on  rocks,  from 
the  Yusafzai  valley  beyond  PeshAwar  on  the  north-vestern 
frontier,  through  the  heart  of  Ilindustdn,  to»K4*.'ii;^.wAr 
and  the  Central  Prosiuccs  on  the  south  and  Orvii'%  in  the 
east.  Tradition  states  that  Asoka  set  up  04,000  jLH.'morial 
columns  or  topes  ;  and  the  thirty  inscriptions  ei'-iant  in 
our  own  day  show  how  widely  these  royal  sermo.is  were 
spread  over  India.  In  the  )  ear  of  the  council,  the  king 
also  founded  a  state  department  to  watch  over  the  purity 
and  to  direct  the  spread  of  the  faith.  A  minister  of  justice 
and  religion  (Dharnia  Mahilnultra)  directed  its  operations; 
and,  one  of  its  first  duties  being  to  proselytize.  Tie  was 
specially  charged  with  the  welfare  of  the  aborigines  among 
whom  its  missionaries  were  sent.  Asoka  did  not  think  it 
enough  to  convert  the  inferior  races  without  looking  aftec 
their  material  interests.  Wells  were  to  be  dug  and  treea 
planted  along  the  roads ;  a  system  of  medical  aid  waa 
established  throughout  his  kingdom  and  the  coDoUered  pro-* 
vinces,  as  far  as  Ceylon,  for  both  man  and  beust  Officem 
were  appointed  to  watch  over  domestic  life  ana  public 
morality,  and  to  promote  instruction  amonp,  the  wouien  as' 
well  as  the  youth. 

Asoka  recognized  proselytism  by  peaceful  means  as  n 
state  duty.  The  rock  inscriptions  record  how  he  sent 
forth  missionaries  "  to  the  utniost  limits  of  the  barbarian 
countries,"  to  "intermingle  among  all  unbelievers"  for  thf 
;spread  of  religion.  They  shall  mix  equally  with  BrAlimans 
and  beggars,  with  the  dreaded  and  the  despifed,  botll 
within  the  kingdom  "and  in  foreign  countries,  teaching 
better  things."  Conversion  is  to  be  effected  by  persuasion; 
not  by  the  sword.  Buddhism  was  at  once  the  mos^ 
intensely  missionary  religion  in  the  world  and  the  mos\ 
tolerant.  This  character  of  a  proselytizing  faith  which 
wins  its  victories  by  peaceful  means,  so  strongly  inipressed 
upon  it  by  Asoka,  has  remained  a  prominent  feature  ol 
Buddhism  to  the  pre.=ent  day,  Asoka,  however,  not  onlj' 
took  measures  to  spitad  the  religion  ;  ho  also  endeavoured 
to  secure  its  orthodoxy.  He  collected  the  body  of  doctrinl 
into  an  authoritative  version,  in  the  Magadhi  language  ot 
dialect  of  his  central  kingdom  in  Beliar, — a  version  whict 
for  two  thousand  years  has  formed  the  canon  (j)i(akas)  ol 
the  southern  Buddhists. 

The  fourth  and  last  of  the  great  councils  was  held  undej 
King  Kanishka,  according  to  one  tradition,  four  hundred 
years  after  Buddha's  death.  The  date  of  Kanishka  is  stil' 
uncertain  ;  but,  from  the  evidence  of  coins  andinscriptionsi 
his  reign  has  been  fixed  in  the  1st  century  after  Christ,  or,' 
say,  40  a.d.  Kanishka,  the  most  famous  of  the  Saka 
conquerors,  ruled^over  north-western  India  apd  the  adjoin- 
ing countries.  ^His  authority  had  its  nucleus  in  Kashmir, 
but  it  extended  to  both  sides  of  the  HiniAlayas,  from 
Yarkand  and  Khokan  to  Agra  and  Sind.  His  council  of 
five  hundred  compiled  three  commeritaries  on  the  Buddhist 
faith.  These  commentaries  supplied  in  part  materials  for 
the  Tibetan  or  northern  canon,  drawn  up  at  a  snbsequent 
period.  The  northern  canon,  or,  as  the  Chinese  proudly 
call  it,  the  "  greater  vehicle  of  the  law,"  includes  many 
later  corruptions  or  developments  of  the  Indian  faith  aa 
originally  embodied  by  Asoka  (214  B.C.)  in  the  ".lesser 
vehicle,"  or  canon  of  the  southern  Euddhisti 
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The  Kanishka  commentaries  were  written  in  tbe  San- 
(skrit  language,  perhaps  because  the  Kashmir  and  northern 
priests  who  formed  his  council  belonged  to  isolated  Aryan 
colonies,  which  had  been  little  influenced  by  the  growth 
of  the  Indian  vernacular  dialects.  Jn  this  way  Kanishka 
and  his  Kashmfr  council  (I  40  a.d.)  became  in  some  degree 
to  the  northern  or  Tibetan  Buddhists  what  Asoka  and 
liis  PutnA  council  (244  bc)  had  been  to  the  Buddhists  of 
Ceylon  and  the  south. 

The  missionary  impulse  given  by  Asoka  quickly  bore 
fruit  In  the  year  after  his  great  council  at  PatnA  his 
son  Mahindo  carried  Asoka's  version  of  the  Buddhist 
scriptures  in  the  Magadhi  language  to  Ceylon.  He  took 
with  him  a  band  of  fellow  missionaries ;  and  soon 
afterwards  his  sister,  the  princess  Sanghaniitta,  who  had 
tnterod  the  order,  followed  with  n  company  of  nuns.  It 
was  not,  however,  till  sis  Jiundrcd  years  later  (110-432 
A.D.)  that  the  holy  books  were  rendered  into  PAli,  the 
«acred  language  of  the  southern  Buddhists.  About  the 
*ame  time  missionaries  from  Ceylon  finally  established  the 
faith  in  Burmah  (400  a.d.).'  The  Burmese  themselves  assert 
that  two  Buddhist  preachers  landed  in  Pegu  as  early  as 
207  RC.  Some  indeed  place  their  arrival  just  after  the 
PatnA  council  (244  B.C.),  and  point  out  the  ruined  city  of 
rha-ton,  between  the  Tsi-tang  and  Salwln  estuaries,  ns  the 
scene  of  their  pious  labours.  Siam  was  converted  to 
Buddhism  in  G33  a.d.  ;  Java  received  its  missionaries 
direct  from  India  between  the  5th  and  the  7th  centuries, 
and  spread  the  faith  to  Bali  and  Sumatra.  While  southern 
Buddhism  was  thus  wafted  across  the  ocean,  another 
stream  of  missionaries  had  found  its  way  by  Central 
Asia  into  China.  Their  first  arrival  in  that  empire  is  said 
to  date  from  the  2d  century  B.C.,  although  it  was  not  till 
G5  A.D.  that  Buddhism  there  became  an  established  religion. 
The  Gr;eco-Baetrian  kingdoms  in  the  Punjab  and  beyond 
it  afforded  a  favourable  soil  for  the  faith.  The  Scythian 
dynasties  that  succeeded  them  accepted  it,  and  the  earliest 
remains  which  recent  discovery  has  unearthed  in  Afghin- 
istAu  are  Buddhist.  Kanishka's  council,  soon  after  the 
commencement  of  the  Christian  era,  gave  a  fresh  impetus 
to  the  faith.  Tibet,  south  Central  Asia,  and  China  lay 
along  the  great  missionary  routes  of  northern  Buddhism  ; 
the  Kirghis  are  said  to  have  carried  Buddhist  settlements 
.13  far  west  as  the  Caspian  ;  on  the  east,  the  religion  was 
introduced  into  the  Korea  in  372  a.d.,  and  thence  into 
Japan  in  552. 
ud-  Buddhism  never  ousted  P.rihmanism  from  any  large  part 

liiam  ffi  India.  The  two  systems  co  existed  as  popular  religions 
'ih.  during  more  than  a  thousand  years  (244  B.C.  to  about  800 
iinistB  *•!>.),  and  modern  Hinduism  is  the  joint  product  of  both. 
Certain  kings  and  certain  eras  were  intensely  Buddhistic  ; 
but  the  continuous  existence  of  BrAhmanism  is  abundantly 
proved  from  the  time  of  Alexander  (327  B.c.)  downwards. 
The  historians  who  chronicled  his  march,  and  the  Greek 
ombassador  Mcgasthenes,  who  succeeded  them  (300  b.c.) 
in  their  literary  labours,  bear  witness  to  the  predominance 
of  the  old  faith  in  the  period  immediately  preceding  Asoka. 
Inscriptions,  local  legends,  Sanskrit  literature,  and  the 
drama  disclose  the  survival  of  BrAhman  influence  during 
the  next  six  centuries  (244  RC.  to  400  A.D.).  From  400 
A.D.  we  have  the  evidence  of  the  Chinese  pilgrims,  who 
toiled  through  Central  Asia  into  India  as  the  birthplace 
of  their  faith.  Fa-Hian  entered  India  from  AfghAnistAn, 
and  journeyed  down  the  whole  Gangetic  valley  to  the  Bay 
of  Bengal  in  399-413  a.d.  He  found  BrAhman  priests 
eciually  honoured  with  Buddhist  monks,  and  temples  to  the 
IndLin  gods  side  by  side  with  the  religious  houses  of  hia 
own  faith.  Hwen  Tsang  also  travelled  to  India  from 
China  by  the  Central  Asia  route,  and  has  left  a  fuller  record 
of  the  state  of  the  two  religions  in  the  7th  century.     His 


journey  extended  from  629  to  645  a.d.,  and  everywhere 
throughout  India  hn  found  the  two  faiths  eagerly  competing 
for  the  sufl'rages  of  the  people.  By  that  time,  indeed, 
BrAhmanism  was  beginning  to  assert  itself  at  the  expense  of 
the  other  religion.  The  monuments  of  the  great  Buddhist 
monarchs,  Asoka  and  Kanishka,  confronted  him  from  the 
time  he  neared  the  Punj.ib  frontier  ;  but  bo  also  did  the 
temples  of  Siva  and  his  "  dread  "  queen  BhfmA.  Through- 
out north-western  India  ho  found  Buddhist  convents  and 
monks  surrounded  by  "  swarms  of  heretics."  The  political 
power  was  also  divided,  although  the  Buddhist  sovereigns 
predominated.  A  Buddhist  monarch  ruled  over  ten  king- 
doms in  AfghAnistAn.  At  PeshAwar  the  great  monastery 
built  by  Kanishka  was  deserted,  but  the  populace  remained 
faithful.  In  Kashmir  king  and  people  were  devout 
Buddhists,  under  the  teaching  of  five  hundred  monasteries 
and  five  thousand  monks.  In  the  country  identified  with 
JAipur,  on  the  other  hand,  the  inhabitants  were  devoted  to 
heresy  and  war. 

Buddhist  influence  in  northern  India  seems,  during  the 
7th  century  a.d.,  to  have  centred  in  the  fertile  doAb  or 
plain  between  the  Jumna  and  the  Ganges.  At  Kanauj 
(KanyAkubja),  on  the  latter  river,  Hwen  Tsang  found  a 
powerful  Buddhist  monarch,  SllAditya,  whose  influence 
reached  from  the  Punjab  to  north-eastern  Bengal,  and 
from  the  HimAlayas  to  the  NarbadA  river.  There  flourished 
one  hundred  Buddhist  convents  and  ten  thousand  monks. 
But  the  king's  eldest  brother  had  been  lately  .slain  by  a 
sovereign  of  eastern  India,  a  hater  of  Buddhism  ;  and  two 
hundred  temples  to  the  BrAhman  gods  reared  their  heads 
under  the  protection  of  the  devout  SllAditya  himself.  This 
monarch  seems  to  have  been  an  Asoka  of  the  7th  century 
A.D.,  and  he  practised  with  primitive  vigour  the  two  great 
Buddhist  virtues  of  spreading  of  the  faith  and  charity. 
The  former  ho  attempted  by  means  of  a  general  council 
in  G34  a.d.  Twenty-one  tributary  sovereigns  attended, 
together  with  the  most  learned  BrAhman  and  Buddhist 
mopks  of  their  kingdoms.  But  the  solo  object  of  the  con- 
vocation was  no  longer  the  undisputed  assertion  of  the 
Buddhist  religion.  It  dealt  with-the  two  distinct  phases 
of  the  religious  life  of  India.  First  there  was  a  discussion 
between  the  Buddhists  and  ErAhmans,  especially  of  the 
SAnkhya  and  Vaiscshika  schools,  and  then  followed  a  dis- 
pute between  the  two  Buddhist  sects  who  followed  respec- 
tively the  northern  and  the  southern  canons,  known  as  "  the 
greater  and  the  lesser  vehicle  of  the  law."  The  rites  of  the 
populace  were  of  as  composite  a  character  as  the  doctrines 
of  their  teachers.  On  the  first  day  of  the  council  a  statue 
of  Buddha  was  installed  with  great  pomp  ;  on  the  second, 
an  image  of  the  sun-god ;  on  tlie  third,  a  figure  of  Siva. 

SllAditya  held  a  solemn  distribution  of  his  royal  treftJ 
sures  every  five  years.  Hwen  Tsang  describes  how  on  the 
plain  near  AllahAbAd,  where  the  Ganges  and  the  Jumna 
unite  their  waters,  all  the  kings  of  the  empire,  and  a  vast 
multitude  of  people,  were  feasted  for  seventy-five  days. 
SllAditya  brought  forth  the  stores  of  his  palace,  and  gave 
them  away  to  BrAhmans  and  Baddhists,  monks  and 
heretics,  without  distinction.  At  the  end  of  the  festival 
he  stripped  off  his  jewels  and  royal  raiment,  gave  them  to 
the  bystanders,  and,  like  Buddha  of  old,  put  on  the  rags  of 
a  beggar.  By  this  ceremony  the  monarch  commemorated 
the  Great  Renunciation  of  the  founder  of  the  Buddhist 
faith,  and  at  the  same  time  practised  the  highest  duty 
inculcated  alike  by  the  Buddhist  and  BrAhmanical  religions, 
namely,  almsgiving.  Hwen  Tsang  describes  a  distribu- 
tion on  a  smaller  scale  in  the  western  kingdom  of  Valabhl 
(circa  63C  A.D.).  "  For  seven  days  every  year  the  king 
holds  a  great  assembly  at  which  ho  distributes  to  the 
multitude  of  recluses  choice  dishes,  the  three  garments, 
medicine,  the  seven  precious  things,  and  iii;-e  objects  of 
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great  value.  After  giving  all  these  in  alms  he  buys  them 
back  at  double  price."  The  intellect  of  this  king,  we  are 
told,  was  weak  aud  narrow.^  Similar  "  fields  of  charity  " 
seem  to  have  bccu-  held  by  many  Buddhist  princes  in 
memory  of  the  Gre.nt  E  enunciation.  The  vast  monastery  of 
Nalauda  in  Behar  formed  a  seat  of  learning  which  recalls 
the  universities  of  mediaeval  Europe.  Ten  thousand  monks 
and  novices  of  the  eighteen  schools  there  studied  theology, 
philosophy,  law,  science,  especially  medicine,  and  practised 
their  devotion.'.  They  were  supported  from  the  royal 
funds. 

Hweu  Tsang  travelled  from  the  Punjab  to  the  month 
of  the  Ganges,  and  made  journeys  into  southern  India, 
But  everywhere  he  found  the  two  religions  mingled. 
Gayd,  which  holds  so  high  a  sanctity  in  the  legends  of 
Buddha,  had  already  become  a  great  Brihman  centre. 
On  the  east  of  15eugal.  Assam  had  never  been  converted  to 
Buddhism.  lu  the  south-west,  Orissa  was  a  stronghold  of 
the  faith  ;  at  the  jeaport  of  Taniluk  at  the  mouth  of  the 
Hiigli  (Ilooghly),  the  temples  to  the  BrAhman  gods  were  five 
timei*  more  uamerous  than  the  convents  of  the  faithful. 
■  Ou  the  Madras  coa.'l  Buddhism  iiourishcd;  aud  indeed 
throughout  southern  India  the  faith  seems  still  to  have 
been  in  the  a.cendaut,  although  struggling  against  Brdlunan 
heretics  and  their  godj. 
Decline  During  the  next  two  centuries  BrAiimanism  gradually 
•f  Bud-  became  the  ruliug  religion.  There  are  legends  of  persecu- 
Obism,  tious  instigated  by  Briihman  reformers,  such  as  KumarUa 
Bhatta  and  Sankar-AchArjya.  But  the  downfall  of 
Buddhism  seems  to  haAe  resulted  from  natural  decay,  and 
from  new  mo\  enienls  of  religious  thought,  rather  than  from 
auy  general  suppres-ion  by  the  sword.  Its  extinction  is 
contemporaneous  with  the  rise  of  Hinduism,  and  belongs 
to  a  subsequent  part  of  this  sketch.  In  the  11th  century, 
onlj  outlying  statef,  such  ao  Kashmir  and  Orissa,  remained 
faithful ;  and  before  the  Mahometans  fairly  came  upon  the 
scene  Buddhism  as  a  popular  faith  had  disappeared  from 
India.  During  the  last  ten  centuries  Buddhism  has  been 
a  banished  religion  from  its  native  home.  But  it  has  won 
greater  triumphs  in  its  exile  than  it  could  ever  have  achieved 
in  the  land  of  its  birth.  It  has  created  a  literature  and  a 
religion  for  more  than  a  third  of  the  human  race,  and  has 
profoundly  nfl'ected  the  beliefs  of  the  rest.  Five  hundred 
millions  of  men,  or  35 'per  cent  of  the  inhabitants  of  the 
world,  still  follow  the  teaching  of  Buddha.  Afghdnistdn, 
Nepil,  Eastern  TurkistAn,  Tibet,  Mongolia,  Manchuria, 
China,  Japan,  the  Eastern  Archipelago,  Siam,  Burmah, 
Ceylon,  and  India  at  one  time  marked  the  magnificent  cir- 
cumference of  its  conquejts.  Its  shrines  and  monasteries 
stretched  in  a  continuous  line  from  the  Caspian  to  the 
Pacific,  aud  .till  extend  from  the  confines  of  the  Russian 
empire  to  the  erjuatorial  archipelago.  During  twenty-four 
centuries  Buddhism  has  encountered  and  outlived  a  series 
of  powerful  rivals.  At  this  day  it  forms  one  of  the  three 
great  religions  of  the  world,  and  is  more  numerously 
followed  than  either  Chrijtiauity  or  IslAm.  In  India  its 
influence  has  rurxived  it.)  separate  existence.  It  not  only 
left  behind  it  a  distinct  jcct,  but  it  supplied  a  basis  upon 
which  BrAlimanisra  finally  developed  from  the  creed  of  a 
caste  into  the  religion  of  the  people.  This  Buddhistic 
influence  on  Hinduism  will  be  afterwards  noticed.  The 
distinct  sect  is  known  as  the  Jains  (^r.t'.),  who  number 
about  half  a  million-  in  India,  The  noblest  survivals  of 
Boddhism  in  India  are  to  bo  found,  not  among  any  peculiar 
body,  bat  in  the  religion  of  the  people;  in  that  principle 

*  Hepift  of  Arch.  Survey^  Western  Jndia^  for  1874-75,  p.  83. 

•  lUturned  by  tlie  ceiiaiis  ol  1872  as  485,020  "  Bmldlusts"  iu  India, 
Ijesidc^  tlie  2,447,831  Buddliista  in  Bnnnali.  Except  in  a  few  spots, 
(Itiefly  among  the  spurs  of  the  Uiiiiilajas  and  iu  noutli-castcm  Bcncral, 
the  Iniliaa  Buddhists  may  be  generally  reckoned  03  Jaina. 


of  the  brotherhood  of  man,  with  the  rcassertion  of  nhich 
each  new  revival  of  Hinduism  starts;  in  the  asjlum  which 
the  great  Hindu  sects  aflord  to  w  omen  who  have  fallea 
victims  to  caste  rules,  to  the  widow  aud  the  out-caste ;  in 
that  gentleness  and  ciiarity  to  all  men,  which  take  the 
place  of  a  poor-law  in  India,  and  gi\e  a  high  significane* 
to  the  half-satirical  epithet  of  the  "mild"  Hindu. 

Greek-liomaii  Period, 

The  external  history  of  India  commences  with  the  Greek 
invasion  in  327  b.c.  Some  indirect  trade  between  India 
and  the  Levant  seems  to  have  existed  from  very  ancient 
times.  Homer  was  acquainted  with  tin^  and  other  articles 
of  Indian  merchandise  by  their  Sanskrit  names  ;  and  a 
long  list  has  been  made  of  Indian  products  mentioned  in 
the  Bible.'*  But  the  first  Greek  historian  who  speaks 
clearly  of  India  '.vas  Hecatajus  of  .Miletus  (519-486  B.c.)  ; 
the  knowledge  of  Herodotus  (450  B.c.)  ended  at  the  Indus  ; 
and  Ctesias,  the  physician  (401  B.C.),  brougiit  back  from 
his  residence  in  Persia  only  a  few  facts  about  the  products 
of  India,  its  dyes  and  fabrics,  monkeys  and  parrots.  India 
to  the  east  of  the  Indus  was  first  made  known  in  Europe 
by  the  historians  and  men  of  science  who  accompanied 
Alexander  the  Great  in  327  B.C.  Their  narratives,  although 
now  lost,  are  condensed  iu  Strabo,  Pliny,  and  Arrian.  Soon 
afterwards  Megasthenes,  as  Greek  ambassador  resident  at 
a  court  in  the  centre  of  Bengal  (30G-298  B.C.),  had  oppor- 
tunities for  the  closest  observation.  The  knowledge  of  the 
Greeks  and  Bomans  conceming'India  practically  dates  from 
his  researches,  300  B.C.* 

Alexander  the  Great  entered  India  early  in  327  B.C.,  Alex- 
crossed  the  Indus  above  Attock,  and  advanced,  without  a  ""^^''"^ 
struggle,  over  the  intervening  territory  of  the  Taxilcs  "  to 
the  Jhelum  (Hydaspes).  He  found  the  Punjab  divided 
into  petty  kingdoms,  jealous  of  each  other,  and  most  of 
them  inclined  to  join  an  invader  rather  than  to  oppose 
him.  One  of  these  local  monarchs,  Porus,  disputed  the 
passage  of  the  Jhelum,  with  a  force  ^^hich,  substituting 
guns  for  chariots,  exactly  equalled  the  army  of  Kanjtt  Sinh, 
thi!  ruler  of  the  Punjab  in  the  present  century.'  Plutarch 
gives  a  vivid  description  of  the  battle  from  Alexander's 
own  letters.  Having  drawn  up  his  troops  at  a  bend  of 
the  Jhelum,  about  I'i  miles  west  of  the  modern  field  of 

*  Greek,  Eassitcros  ;  Sanskrit,  Kastira  ;  hence,  subsequently,  thf 
name  of  Cassiterides  given  to  the  Scilly  Islands.  £lepha3,  i^orj, 
through  the  Arabian  elcph  (from  Arabic  el,  the,  and  Sanskrit  iblw, 
domestic  elephant),  is  also  cited. 

*  Dr  BirJwooirs  JIandbook  to  the  British  Indian  Section  of  tlie  J'jria 
Exhibition  of  1S7S,  pp.  20-35. 

'  The  fragments  of  the  Indica  of  Megasthenes,  collected  by  Dr 
Schwaubcck,  with  the  first  part  of  the  Indica  of  Arrian,  the  I'cnplut 
Maris  Erythrcd,  and  Arrian's  Account  of  the  I  oyagc  of  Xearchvs, 
have  been  translated  in  two  most  useful  volumes  by  Jfr  J.  W, 
jyl'Crindle,  M.A.  (Triibner,  1877  and  1879).  The  Indica  of  Ctesia-s, 
with  the  15th  Book  of  Strabo,  is  also  promised;  and  the  dilhcult 
sections  referring  to  India  in  Ptolemy's  Gcogrnphia,  jiroporly  anno- 
tated, would  complete  a  work  of  the  highest  \alue  to  Indian  history. 

*  The  Takkas,  said  to  be  a  Turanian  race,  were  the  earliest  inhabit- 
ants of  lUwal  Piudi  district  They  gave  their  name  to  the  town  »f 
Takshisila  or  Ta.tila,  which  Ale.\a)idcr  found  "  a  ricli  and  large  city, 
the  most  populous  between  the  Indus  aud  Iljdiu^pes"  (Arrian);  it  ill 
identified  with  the  ruina  of  Deri  Shahan.  Tali  or  Asarur,  on  Iho 
road  between  Lahore  and  Pindi  Bhatiyin,  wa*.  the  capital  of  th« 
Punjab  in  633  A.D. 

'  Professor  Cowell,  'who  thinks  that  the  Greeks  pv'obably  exaggerated 
the  numbers  of  the  enemy,  judiciously  remarks;  -"Porus,  one  at 
several  who  occupied  the  Punjab,  is  said  to  have  I'Od  200  clephantu, 
300  chariots,  400  horse,  and  30,000  efUcient  inlantry  ;  which,  iis 
observed  by  Sir  A.  Burues,  is  (substituting  guns  for  chariots)  exactly 
the  establishment  of  RanjitSiuh,  who  was  master  of  the  whole  runj.ab 
and  several  other  territories"  (Cowcll,  App.  iii.  o  Elphinstono's 
llisl.  lud.,  p.  2C2,  ed.  18GC).  General  Cunningh.iM,  who  bas  given 
a  lucid  account  of  the  battle,  with  an  excellent  ma,»,  Atic.  O'.O'j.  of 
India.,  pp.  l.')9-177  (ed.  1871),  statesthearmy  of  Alexander  at  "about 
50.000  men,  including  5000  auii'iarica  under  Mophis  of  Taxila." 
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Chilianwila,'  the  Macedoninn  general  crossed  under  shelter 
of  a  tempeatuons  night  The  chariots  hurried  out  by  Porua 
stuck  in  the  muddy  bank  of  the  river,  and  in  the  general 
eagagemcat  which  followed  hk  elepliants  refused  to  face 
the  Greeks,  and,  wheeling  round,  trampled  his  own  army 
■nder  foot.  His  son  fell  early  in  the  onset  ;  Porus  him- 
self fled  wounded,  but,  on  tendering  his  submission,  was 
confirmed  in  his  kingdom,  and  became  the  conqueror's 
trusted  friend. 

Alexander  built  two  memorial  cities  on  the  scene  of  his 
victory, — Bucephalia  on  the  west  bank,  near  the  modem 
/alAlpur,  named  after  his  beloved  charger  slain  in  the  battle, 
and  Nicaea,  the  present  Mong,  on  the  east  side  of  the  river. 

Alexander  advanced  south-east  through  the  kingdom  of 
the  younger  Porus  to  Amritsar,  and,  after  a  sharp  bend 
backward  to  the  west,  to  fight  the  Cathsei  at  Sangala,  he 
reached  the  Beas  (ilyphasis).  There,  at  a  spot  not  far  from 
the  modern  battlefield  of  Sobrdon,  he  halted  his  victorious 
standards.^  lie  had  resolved  to  march  to  the  Ganges  ; 
but  his  troops  were  worn  out  by  the  heats  of  the  Punjab 
summer,  and  their  spirits  broken  by  the  hurricanes  of  the 
south-west  moasooa  The  native  tribes  had  already  risen 
in  his  rear,  and  the  conqueror  of  the  world  was  forced  to 
turn  back  before  he  had  crossed  even  the  frontier  province 
of  India.  The  Sutlej,  the  eastern  districts  of  the  Punjab, 
and  the  mighty  Jumna  still  lay  between  him  and  the 
Ganges.  A  single  defeat  might  be  fatal  to  his  army ;  if 
the  battle  on  the  Jhelum  had  not  gone  in  his  favour,  not 
a  Greek  would  have  reached  the  Afghdn  side  of  the 
passes.  Yielding  at  length  to  the  clamour  of  his  troops, 
he  led  them  back  to  the  Jhelum.  He  there  embarked 
8000  of  them  in  boats  previously  prepared,  and  floated 
down  the  river;  the  remainder  of  his  armr  marched  in  two 
divisions  along  the  banks. 

The  country  was  hostile,  and  the  Greeks  held  only  the 
land  on  which  they  encamped.  At  Miiltdn  (Mooltan),  then 
03  now  the  capital  of  the  southern  Punjab,  he  had  to  fight  a 
pitched  battle  with  the  Malli,  and  was  severely  wounded 
in  taking  the  city.  His  enraged  troops  put  every  soul 
within  it  to  the  sword.  Farther  down,  near  the  confluence 
of  the  five  rivers  of  the  Punjab,  ha  made  a  long  halt,  built 
a  town, — Alexandria,  the  modern  Uchch, — and  received  the 
submission  of  the  neighbouring  states.  A  Greek  garrison, 
and  satrap,  left  there  by  Alexander,  laid  the  foundation 
of  a  lasting  influence.  Having  constructed  a  new  fleet 
suitable  for  the  greater  rivers  on  which  he  was  now  to 
embark,  he  proceeded  southwards  through  Sind,  and' 
followed  the  course  of  the  Indus  until  he  reached  the  ocean. 
In  the  apex  of  the  delta  he  founded  a  city — Patala — which 
remains  to  this  day  under  the  name  of  Hyderabad,  the 
capital  of  Sind.'  At  the  mouth  of  the  Indus  Alexander 
beheld  for  the  first  time  the  majestic  phenomenon  of  the 
tidea.  One  part  of  his  army  he  shipped  oflF  nnder  the 
eonuoand  of  Nearchus  to  coast  along  the  Persian  Gulf ; 
the  other  he  himself  led  through  southern  Baluchistdn  and 
Persia  to  Susa,  where,  after  terrible  losses  from  want  of 
water  and  famine  on  the  march,  he  arrived  in  325  B.C. 

During  his  two  years'  campaign  in  the  Punjab  and  Sind, 
Alexander  captured  no  province,  but  ho  made  alliances, 
founded   cities,   and  planted   garrisons.      Ha  had  trans- 

'  And  about  thirty  miles  nonth-wcat  of  Jhelam  town. 

>  The  change  in  the  course  of  the  Sutlej  hm  alterol  the  old  position 
of  that  river  to  the  Bcas  at  this  point.  The  best  «tn»U  map  of 
Alexaudei's  route  ia  No.  V.  in  General  Cunningham's  Ane.  Qeog.  of 
India,  p.  104  (ed.  1871)— 64  miles  to  the  inch. 

•  For  its  BucceasiTS  appearances  in  history,  see  General  Connlng- 
YitLm'aAnc.  Oeog.  of  India,  pp.  279-287,  under  Patala  or  Nirankot 
He  gives  an  excellent  map  of  Alexander's  campaign  in  8lnd  at  p.  243. 
Patala  (Pattala,  PitasUa,  or  Pattale)  was  formerly  Identified  with 
Thatha,  a  town  near  to  whera  the  western  arm  of  the  Indus  bifurcates 
(M'Crindle,  Comntrot  and  Kavigatim  (^fOu  SryUuraan  Sea,  p.  168, 
ed.  1879). 


ferrod  much  territory  to  chiefs  and  confederacies  devoted 
to  his  cause ;  every  petty  court  had  its  Greek  faction ; 
and  the  detachments  which  he  left  behind  at  various 
positions,  from  the  AfgliAn  frontier  to  the  Beas,  and  from 
near  the  base  of  the  Himalayas  to  the  Sind  delta,  were 
visible  pledges  of  his  return.  At  Taxila  (Deri-Shahnn)  and 
Niciea  (Mong)  in  the  northern  Punjab,  at  Alexandria 
(Uchch)  in  the  southern  Punjab,  at  Patala  (Hyderabad) 
in  Sind,  and  at  other  point.s  along  his  route,  he  estab- 
lished military  settlements  of  Greeks  or  allies.  A  larg» 
body  of  his  troops  remained  in  Bactria ;  and,  in  the  parti- 
tion of  the  empire  which  followed  Alexander's  death  i» 
323  B.C,  Bactria  and  India -eventually  fell  to  Selencoi; 
Nicator,  the  fonnder  of  the  Syrian  monarchy. 

Meanwhile  a  new  power  had  arisen  in  India.  Among 
the  Indian  adventurers  who  thronged  Alexander's  camp  in 
the  Punjab,  each  with  his  plot  for  winning  a  kingdom  or 
crushing  a  rival,  Chandra  Gupta,  an  exile  from  the  Gangetk 
valley,  seems  to  have  played  a  somewhat  ignominious  part 
He  tried  to  tempt  the  wearied  Greeks  on  the  banks  of  the 
Beas  with  schemes  of  conquest  in  the  rich  sonth-otetero 
provinces ;  but,  having  personally  ofl"ended  their  leader,  h3 
had  to  fly  the  camp  (326  B.C.).  In  the  confused  years 
which  foUpwed,  he  managed,  with  the  aid  of  plunderirg 
hordes,  to  form  a  kingdom  on  the  ruins  of  the  KanOa 
dynasty  in  Magadha,  or  Behar  (316  b.o.).*  He  seized 
tho  capital,  Pataliputra,  the  modem  Patnd,  established 
himself  firmly  in  the  Gangetic  valley,  and  compelled  the 
north-western  principalities,  Greeks  and  natives  alike,  to 
acknowledge  his  suzerainty.''  While,  therefore,  Seleucus 
was  winning  his  way  to  the  Syrian  monarchy  during  tho 
eleven  years  which  followed  Alexander's  death,  Chandra 
Gupta  was  building  up  an  empire  in  northern  India. 
Seleucus  reigned  in  Syria  from  312  to  280  B.C.,  Chandra 
Gupta  in  the  Gangetic  valley  from  316  to  292  B.a  In 
312  B.o.  the  power  of  both  had  been  consolidated,  and 
the  two  new  sovereignties  were  soon  brought  face  to  face.  | 

In  that  year  Seleucus,  having  recovered  Babylon,  pro- 
ceeded to  rej^tablish  his  authority  in  Bactria  and  the 
Punjab.  In  the  latter  province  he  found  the  Greek 
influence  decayed.  Alexander  had  left  behind  a  mixed 
force  of  Greeks  and  Indians  at  Taxila.  No  sooner  was  he 
gone  than  the  Indians  rose  and  slew  the  Greek  governor ; 
the  Macedonians  massacred  the  Indians  ;  a  now  governor, 
sent  by  Alexander,  murdered  the  friendly  Punjab  prince, 
Porus,  and  was  himself  driven  out  of  the  country  by  the 
advance  of  Chandra  Gupta  from  the  Gangetic  valley. 
Seleucus,  after  a  war  with  Chandra  Gupta,  determined  to 
ally  himself  with  the  new  power  in  India  rather  than  to 
oppose  it.  In  return  for  five  hundred  elephants,  he  ceded 
the  Greek  settlements  in  the  Punjab  and  the  Cabul  vaUey, 
gave  his  daughter  to  Chandra  Gupta  in  marriage,  and 
stationed  an  ambassador,  Megasthenes,  at  ther  Gangetio 
court  {circa  306-298  ac).  Chandra  Gupta  became 
familiar  to  the  Greeks  as  Sandrocottus,  king  of  tho  Prasii  ; 
his  capital,  Pataliputra,"  or  Fatnd,  was  rendered  into  Pali- 
bothro.  Ou  the  other  hand,  the  names  of  Greeks  and 
kings  of  Grecian  dynasties  apoear  in  the  rock  inscriptiona, 
under  Indian  forms. '^ 

Ue^i::thene8  has  left  a  life-like  picture  of  the  Indian,  people. 
Notwithstanding  some  etriking  errors,  the  obserrations  which  he 
jotted  down  at  Patna,  three  hundred  years  before  Christ,  give  as 

•  Oorpus  Ijocripiionum  Indkarum,  i.  Pref.  vii. 

•  For  the  dynasty  of  Chandra  Gupta  eco  ii'vmitinata  OrienUUit 
(Oeylon  fasciculus),  pp.  41-60. 

•  The  modem  Patni,  or  Pattana,  means  simply  "  the  dty."  For 
Its  IdcDtification  with  Patalipnttapnra  and  UrlUTendisw'scmcialdl*- 
coveries  eee  General  Cunningham  •  Ame.  Oeog.  /ndis,  f.  4CS  mf, 

'  The  Qrccks  as  Yonas  (Yaranas)  an  the  'Idem  or  laniaaa.  Ii  fb« 
13th  edict  of  Asoka  fire  Greek  princes  appear:  Antlochns  (of  ByriaL 
Ptolemy  (PhUodelphus  of  Egypt),  Anttgcnns  (Oonatni  of  Utnwlmit 
Uagas  (of  Cyrane),  Alezandw  (U.  of  E]^nu).  ^ 
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accurate  an  ncconnt  of  the  social  organization  in  the  Gangctic  valley 
as  any  which  esistcd  when  the  Bengal  Asiatic  Society  commenced 
its  labours  at  tlio  end  of  the  last  century  (1785).  Up  to  the  tiiuo 
of  Megasthcnes  the  Creek  idea  of  India  was  a  very  vague  one. 
Their  historians  spnlte  of  two  classes  of  Imlians, — certain  mountain- 
ous tribes  wlio  dwelt  in  northern  AfghAnist.in  under  tlio  Caucasus 
or  Hindu  Kush,  and  a  mi"itinie  race  living  on  the  coast  of  lialu- 
chistin.  Of  the  India  of  i.  odern  geography  lying  beyond  the  ludus 
they  practically  Itnew  nothing.  It  was  this  India  to  the  east  of 
the  Indus  that  Hegasthenes  opened  up  to  tlio  Western  world.  Ho 
describes  the  classification  of  the  people,  dividing  them,  however, 
into  seven  castes  instead  of  four,' — naaiely,  philosopliers,  husband- 
men, sheplierds,  artisans,  soldiers,  inlipectors,  and  the  counsellors 
of  the  king.  The  philosophers  were  the  Brdhmans,  and  the  prc-_ 
scribed  stages  of  their  life  are  indicated.  Jlcgasthenes  draws  a  dis-' 
tinction  between  the  Bnihmans  (Bpavfai'fs)  and  the  Sannanas 
{Sapiidyai),  f''om  which  some  scholars  nave  inferred  that  the  Bud- 
dhist Sarmanas  were  a  recognized  class  fifty  years  before  the  council 
of  Asoka.  But  the  Sarmana  also  include  Brdhmans  in  the  first 
and  third  stages  of  their  life  as  students  and  forest  recluses.*  The 
inspectors'  or  sixth  class  of  Hegasthenes  have  been  identified  with 
Visol(a'a  Afahdiridtra  and  his  Buddhist  inspectors  of  morals. 
..The  Greek  ambassador  observed  with  admiration  tlie  absence  of 
slavery  in  India,  the  chastity  of  the  women,  and  the  courage  of  the 
men.  In  valour  they  excelled  all  otlier  Asiatics  ;  they  required  no 
locks  to  their  doors;  above  all,  no  Indian  was  ever  known  to  tell  a 
lie.  Sober  and  industrious,  good  farmers,  and  skilful  artisans,  they 
scarcely  ever  had  recourse  to  a  lawsuit,  and  lived  peaceably  under 
their  native  chiefs.  Tho  kingly  government  is  portrayed  almost  as 
described  in  Manu,  with  its  hereditary  castes  of  councillors  and 
soldiers.  Megasthenes  mentions  that  India  was  divided  into  one 
hundred  and  eighteen  kingdoms;  some  of  which,  such  as  that  of  the 
Prasii  under  Chandra  Gupta,  exercised  suzerain  powers.  The  village 
system  is  well  described,  each  little  rural  unit  seeming  to  be  an  in- 
dependent republic.  Hegasthenes  remarked  the  exemption  of  the 
husbandmen  (Vaisyas)  from  war  and  public  services,  and  enume- 
rates the  dyes,  fibres,  fabrics,  and  products  (animal,  vegetable,  and 
mineral)  of  India.  Husbandry  depended  on  the  periodical  rains  ; 
and  forecasts  of  the  weather,  with  a  view  to  "  make  adequate  pro- 
vision against  a  coming  deficiency,"  formed  a  special  duty  of  the 
Brahmans.  • "  The.phQosoi.her  who  errs  in  his  predictions  observes 
silence  for  the  rest  of  his  hfe  " 

Before  the  year  300  B.C.  two  powerful  monarcbies  Lad 
Ihus  begun  to  act  upon  the  BrAhraanism  of  northern  India, 
from  the  east  and  from  the  west.  On  the  east,  in  tho 
Gatrgetic  valley,  Chandra  Gupta  (316-292  B.C.)  firmly 
coasolidated  the  d3aiasty  which  during  the  next  century 
produced  Aaoka  (264-223  B.C.),  established  Buddhism 
thioughout  India,  and  spread  its  doctrines  from  AfghinistAn 
to  China,  and  from  Central  Asia  to  Ceylon.  On  the  west, 
tho  heritage  of  Seleucus  {312-280  B.C.)  diffused  Greek 
inlluences,  and  sent  forth  Groeco-Bactrian  expeditions  to 
the  Punjab.  Antiochus  Theos  (grandson  of  Seleucus 
Nicator)  and  Asoka  (grandson  of  Chandra  Gupta),  who 
ruled  these  two  monarchies  in  the  3d  century  B.C.,  made 
»  treaty  with  each  other  (256).  In  the  next  century 
Eucrs  tides,  king  of  Bactria,  conquered  as  far  as  Alexander's 
royal  city  of  Patala,  and  possibly  sent  expeditions  into 
Cutch  and  Guzerat,  181-161  B.C.  Of  the  Gfc'cco-Bactrian 
nionarchs,  Menander  advanced  farthest  into  North-Western 
India,  and'  his  coins  are  found  from  Cabul,  near  which  he 
probably  had  his  capital,  as  far  as  Muttra  on  the  Jumna. 
The  Buddhist  dynasty  of  Chandra  Gupta  profoundly 
modified  the  religion  of  northern  India  from  the  east ; 
the  empire  of  Seleucus,  with  its  Bactrian  and  later  off- 
shoots deeply  influenced  the  science  and  art  of  Hin- 
dustan from  the  west 

BrAhman  astronomy  owed  much  to  the  Greeks,  and 
irhat  the  Buddhists  were  to  tho  architecture  of  northern 
lodia,  that  the  Greeks  were  to  its  sculpture.  Greek 
faces  and  profiles  constantly  occur  in  ancient  Buddhist 
statuary,  and   enrich   almost  all  tho  larger  museums  in 

'  Astioit  India  as  described  by  Megosthcna)  and  Arrian,  being 
ftagments  of  the  Indika,  by  J.  W.  M'Criiidle,  M.A,,  p.  40  (ed.  1877). 

*  Brahmacliirins  and  Vdnaprasthas  (6A(i/8ioi)'  Wel]er  very  properly 
decliues  to  identify  tho  'Zapiiinat  exclusively  with  the  Buddhist 
Bam-.ana.     lliat.  Ind.  LiU  p.  28  (ed,  1878). 

*The  i^iafoi  (Diodorus,  Strabo),  iirlaKonoi  ^Arrian' 


India.  The  purest  specimens  have  been  found  in  the 
Punjab,  where  the  lonians  settled  in  greatest  force.  Aa 
we  proceed  eastward  from  the  Punjab,  tho  Greek  type 
begins  to  fade.  Purity  of  outline  gues  place  to  luscious- 
ness  of  form.  In  tho  female  figures,  the  artists  trust  nioro 
and  more  to  swelling  breasts  and  towering  chignon.s,  and 
load  tho  neck  with  constantly  accumulating  jewels.  Never^ 
theless,  the  Grecian  type  of  countenance  long  survived  in 
Indian  art.  It  is  perfectly  unlike  the  present  coarse  con- 
ventional ideal  of  sculptured  beauty,  and  may  even  bu 
traced  in  tho  delicate  profiles  oii  the  so  called  sun  temple 
at  Kandrak,  built  in  the  12th  century  A.D.  on  the  remote 
Orissa  shore. 

It  must  suffice  to  indicate  the  ethnical  and  dynastic 
influences  thus  brought  to  bear  upon  India,  without 
attempting  to  assign  dates  to  the  individual  monarchs. 
Tho  chronology  of  the  twelve  centuries  intervening  between 
tho  Grxco-Bactrian  period  and  the  Mahometan  conquest 
still  depends  on  a  mass  of  conflicting  evidence  derived 
from  inscriptions,  legendary  literature,  unwritten  traditions, 
and  coins.*  Four  systems  of  computation  exist,  based 
upon  tho  Vikramdditya,  Saka,  Seleucidan,  and  Parthian 
eras.  In  tho  midst  of  this  confusion  wo  see  dim  njasscs 
moving  southwards  from  Central  Asia  into  India.  The 
GraicoBactrian  kings  are  traced  by  coins  as  far  as  Muttra 
on  the  Jumna ;  and  Sanskrit  texts  have  recently  revealed 
their  advance  through  the  Middle  Land  of  the  BrAhmnns 
(Madhyadesha)  to  SAketa  (or  Ajodhya),  the  capital  of  OudL, 
and  to  PatnA  in  Behar.*  Tho  credentials  of  the  Indiatt 
embassy  to  Augustus  in  22-20  B.C.  were  written  on  pkins, — 
a  circumstance  which  indicates  the  extent  to  which  Greek 
usage  had  overcome  BrAhmauical  prejudices.  During  the 
century  preceding  the  Christian  era  Scythian  or  Tartar 
hordes  begai^  to  supplant  the  Grieco-Bactriau  influence  ill 
the  Punjab. 

ScytJdc  and  Kon- Aryan  Influences. 

About  126  B.C.  the  Tartar  tribe  of  Su  is  said  to  liave  £xpu|. 
driven  out  the  Greek  dynasty  from  Bactria,  and  the  Graaco-  "°''  »' 
Bactrian  settlements  in  the  Punjab  were  overthrown  by  the  g™.*^, 
Tue-Chi.^  The  Scythian  migrations  towards  India  culmi- j™j,t^ 
nated  in  the  empire  of  Kaiiishka,  who  held  the  fourth 
Buddhist  council,  chra  40  A.D.,  and  practically  became  the 
royal  founder  of  northern  Buddhism.  The  Scythic  element 
played  an  important  part  in  the  history  of  northern  India. 
Under  Kanishka  and  his  successors  a  connexion  was  estab- 
lished with  the  Buddhist  nations  of  central  and  eastern  Asia, 
traces  of  which  survived  to  the  time  of  Hwen  Tsang? 
(629-645  A.D.)  in  the  name  of  China-pati,  about  10  mile* 
to  tho  west  of  the  Beas  river.'  China-pati  is  said  to  havo 
been  the  town  which  Kanishka  appointed  for  the  rcsidenco 
of  his  Chinese  hostages.  It  has  been  suggested  that  thai 
Asioamedhn,  or  great  horse  sacrifice,  in  some  of  its  Tndian 
developments  at  any  rate,  was  based  upon  Scythic  ideas.' 
"It  was  in  eS'ect,"  writes  Mr  Edward  Thomas,  "a  martial 
challenge,  which  consisted  in  letting  tho  victim  who  wa.'* 
to  crown  tTie  imperial  triumph  at  tho  year's  end  go  free  to 
wander  at  will  over  the  face  of  the  earth,  its  fponsor  being 
bound  to  follow  its  hoofs,  and  to  conquer  or  conciliate" 
the  chiefs  through  whose  territories  it  passed.  Such  a 
prototype  seems  to  him  to  shadow  forth  the  life  of  tho 
Central  Asia  comriiunities  of  tho  horseman  class,  "  among 

*  The  evidence  is  well  indicated  in  tlio  Ueport  of  tho  Archavtvijical 
Siirmy  of  Western  India  for  1874-75,  p.  49  (Mr  E.  Thomas'* 
monogrnpli). 

»  Weber,  llist.  Ind.  Lit.,  \>.  261-62,  with  his  valuable  notes,  quoK 
lugGoldstueker(ed.  1«78). 

"  Pe  Cuignes,  supported  by  Professor  Cowell  on  the  evidence  o^ 
coins.     Appendix  to  Elphiiistonc's  History  nf  India,  p.  269  (cd,  1866> 

i  General  CuiiiunKhaniH  Anc.  Ocg.  Ind.,  p.  200. 
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•yhom  a  steed  captured  in  hostilo  foriys  had  bo  frequently 
to  be  traced  from  camp  to  camp,  and  surrendered  or  fought 
for  at  last."  K 

An  effort  has  been  made  to  trace  Buddha  himself 
to  a  Scythic  origin.  Ho  belonged  to  a  royal  Block  of 
SAkyas ;  and  the  Chinese  records  supply  an  intermediate 
ink  between  his  birthplace  in  Bengal  and  the  supposed 
home  of  his  race  in  Central  Asia.  It  is  inferred  from  them 
that  a  branch  of  the  Scythian  hordes  who  overran  western 
Asia  about  C25  B.C.  made  its  way  to  Patala  on  the  Indus, 
the  site  selected  by  Alexander  in  325  B.C.  for  his  head- 
quarters in  that  delta,  and  still  the  capital  of  Siud  under 
the  name  of  Hyderabad.  One  portion  of  theso  Patala 
Scythians  went  westwards  by  the  Pensian  Gulf  to  Assyria  ; 
another  section  eventually  moved  north-east  into  the 
Gangetic  valley,  oud  became  the  Sdkyaa  of  Kapilavastu, 
nmong  whom  Buddha  was  born.-  His  dying  command, 
ihat  he  should  bo  buried  according  to  the  old  custom  of 
his  race,  and  a  mound  erected  over  his  remains,  is  opposed 
to  the  Indo-Aryan  form  of  objcquies  by  cremation  ;  but  it 
is  esseiitiall)  in  accord  with  the  Scythian  mode  of  disposing 
of  the  dead.  In  the  topts  or  funeral  mounds  of  Buddhism 
is  seen  a  reproduction  of  the  royal  Scythian  tombs  of  which 
Herodotus  speaks,'  It  is  therefore  argued  that  the 
Christian  fathers  trace  back,  by  no  accident,  the  Manichean 
doctrine  to  one  "  Scythianus,"  whose  disciple  Terebiuthus 
look  the  name  of  Buddha.^ 

Whatever  may  be  the  value  of  this  conjecture,  the 
influence  of  the  Scythian  dynasties  in  northern  India  is  au 
)iistoricaI  fact.  The  northern  or  Tibetan  form  of  Buddhism, 
Represented  by  Kanislika  and  his' council  in  40  a.d.,  made 
its  way  down  to  the  plains  of  Hindustdn,  and  during  the 
next  sLs  centuries  competed  with  the  earlier  Buddhism  of 
lAsoka,  t  The  Chinese  pilgrim  in  C29-C45  a.d.  found  both 
the  northern  or  Scythic  and  the  southern  forms  of  Buddhism 
in  full  vigour  in  India.  Ho  sijent  fourteen  months  at 
'|China-pati,  the  town  where  Kauishka  had  kept  his  Chinese 
liostages  in  the  Punjab  ;  and  he  records  the  debates  between 
the  northern  and  southern  sects  of  Buddhists  in  Oudh, 
Jjehar,  <  Kithiiwdr,  and  at  other  places.  The  Scythic 
influence  in  India  was  a  dynastic  as  well  as  a  religious  one. 
iTlieevidonceof  coins  and  the  names  of  Indian  tribes  of  reign- 
ing families,  such  as  the  SAkas,  Huns,  and  NAgas,  poiut  to 
Kcythian  settlements  as  far  south  as  the  Central  Provinces.' 
Many  scholars  believe  that  the  Scythians  jioured  down 
upon  India  in  such  masses  as  to  supplant  the  previous 
population.  The  Jits  or  Juts,^  who  form  nearly  one-half 
of  the  inhabitants  of  the  Punjab,  are  identified  with  the 
GeU-B ;  their  great  subdivision  the  Dhe,  with  the  Daha;, 
whom  Strabo  places  on  the  shores  of  the  Caspian.  This 
view  has  received  the  support  of  mast  eminent  investigators, 
from  Professor  H.  H.  AVilson  to  General  Cunningham, 
the  director-gfeneral  of  the  archxological  survey.'  The 
existing  division  between  the  Eastern  Jits  and  the  Dhe 
has,  indeed,  been  traced  back  to  tho  contiguity  of  the 
Massa-gette  or  Great  Geta;'  and  the  Dahtc,  who  dwelt  by 

^ Krport (if  ArcUioiogical Suritij of  Western  India,  pp.  37,  3S,  1876. 
But  SCO,  ill  opposition  to  .Mr  Tbomaa's  view,  M.  Senart  in  the  French 
Journ.  Asiatiqiie,  1875,  p.  126. 

=  Catena  of  the  Buddhist  Scriptures  /mm  the  Chinese,  by  S.  Bcal, 
pp.  126-130  (TiUViier,  1871).  »  Herod.  Iv.  71,  72,  217. 

*  "  I  believe,"  says  tlie  greatest  living  ttutliority  on  Indo-CliineM 
BudJliism,  "  tlio  legend  of  Sil<ya  was  pcrv'erted  into  ttiis  history  of 
Scyttiianus." — S.  Beal,  Catena,  ut  supra,  p.  129,  footnote. 

'  Muir's  SansMt  Texh,  chap.  v.  vol.  i,  1868  ;  C.  Grant's  Oaatteer 
t^  the  Central  Prorincct,  Ixx.  Ac,  Nigpur,  1870  ;  Reports  qf'the 
Areheeological  Survey  of  India  and  <if  Western  India  ;  ProfcMor  H, 
H.  Wilson  (and  Dr  F.  Hall),  Vishnu  Punina,  il.  134. 

*  The  word  occurs  aa  Jits  and  Jats,  but  thu  Identity  of  the  two 
•oruis  has  been  established  by  refcrenc«  to  the  Ain-i-AkiarL  Borne 
dro  Hinthis,  others  Mahometans. 

'  See,  among  other  places,  partiv.  of  Ills  ilrcA<ro%tca/A>por/,  p.  13. 

*  Matsa  icesds  "great "  in  PehloTL 


tto  aide  of  each  other  in  Central  Asia,  and  who  may  have 
advanced  together  during  the  great  Scythian  movement 
towards  India  on  the  decline  of  the  Boctrian  empire. 
Without  pressing  such  identifications  too  closely  in  tha 
Bervico  of  particular  theories,  the  weight  of  authority  is  in 
favour  of  a  Scythian  origin  for  this  most  numerous  and 
most  industrious  section  of  the  population  of  the  Punjab.' 
A  similar  descent  has  been  assigned  to  certain  of  the  Rijput 
tribes.  Colonel  Tod,  still  the  standard  historian  of 
R.'ljdsthdii,  strongly  insisted  on  this  i>oint.  Some  rcktion- 
ship  between  the  Jdts  and  tho  Bdjputs,  although  obscure, 
is  acknowledged;  and,  although  the  jut  connuhii  no  longer 
exists  between  them,  an  inscription  shows  that  they 
intermarried  in  the  0th  century  a.d.'*  Professor  Covrell,' 
indeed,  regarded  the  arguments  for  the  Bcylhic  descent  of 
the  Rdjputs  as  inconclusive."  But  the  whole  evidence  now 
collected  was  not  before'  him  ;  and  authorities  of  great 
weiglit  havu  deduced  alike  from  local  investigation'-  and 
from  Sanskrit  Silty.ature"  a  Scythic  origin  for  the  Jdts,  and 
for  some  at  least  of  the  Rdjput  tribes.  We  shall  see  that 
the  Scythian  hordes  also  Bupj)lied  certain  of  the  Non- 
Aryan  or  so-called  aboriginal  races  of  India. 

The  Scythic  settlement  was  not  ejected  without  a 
struggle.  As  Chandra  Gupta  advanced  from  the  Gangetic 
valley,  and  rolled  back  the  tide  of  Greeco-Bactrian  conquest 
(circa  312-30C  B.C.),  so  the  Indian  he  'oes  of  the  first  century 
before  and  after  Christ  are  native  princes  who  stemmed  the 
torrent  of  Scythian  invasion.  Vikramiditya,  king  of  Djjain,  ETpn' 
won  his  paramount  place  in  Indian  story  by  driving  out  '■'on  t-' 
the  invaderi  An  era,  the  Sainvat,  Ijcginning  in  57  B.C.  7^7' 
was  founded  in  honour  of  his  ochievemeuts.  Its  date  '* 
seems  at  variance  with  his  legendary  victories  over  the 
Scythian  Kanishka  in  the  first  century  after  Christ ; ''  but 
his  very  name  suffices  to  commemorate  his  struggle  against 
the  northern  hordes  as  Vikramdditya  Sakdri,  or  (he  enemy 
of  tho  Scythians.  His  reign  forms  tl  e  Augustan  era  of 
Sanskrit  literature  ;  and  tradition  liaa  ascribed  the  highest 
efforts  of  the  Indian  intellect  during  many  centuries  to  the 
poets  and  philosophers,  or  nine  gems  of  his  court  A« 
Chandra  Gupta,  who  freed  India  from  the  Greeks,  is 
celebrated  in  tho  drama  Mudrd-rdhihasa.  so  Vikramdditya,' 
tho  vanquisher  of  the  Scythians,  forms  the  central  royal 
personage  of  the  Hindu  stage. 

Vikramdditya's  achievements,  however,  formed  no  final 
deliverance,  but  merely  an  episode  in  a  long  struggle 
between  the  Indian  dynosties  and  new  races  from  the 
north.      Another    popukr   era,    the    Saka   (literally   the 

•  It  should  bo  mentioned,  however,  that  Pr  Truiupp  believes  them 
to  bo  of  Arjan  origin  {Zeitsch.  d.  Devtsch.  itorg.  (JesellscK,  xt.  -p. 
690).  See  Mr  J.  Beomcs's  admirable  edition  of  Sir  Henry  Elliot'i 
Glassary  0/  the  Races  0/  the  Xorth-  Western  Provinces,  voL  L  pn.' 
103-137  (ed.  1869). 

"  Inscription  discovered  in  Kotah  state  ;  No.  1  of  Inscription  Ap- 
pendix to  Colonel  Tod's  Annals  and  Antiqnitia  qf  RdjSsthin,  toI.  L 
p.  701,  note  3  (Madras  reprint,  1873). 

"  Ajjpcndix  to  Elphiiistonc's  Hist.  Ind.,  pp.  250  leq.  (ed.  1866). 
"  Tod's  Rajisthdn   >">.  62.  483,  600.  ic,  vol.  i.  (Madras  reprint 
1873). 

"  Dr  Fitz-Edward  IJall's  edition  of  Professor  H.  H.  WiUon'a  Yitknn 
Purina,  vol.  li.  p.  134.  The  Hiinas,  according  to  Wilson,  were  "the 
While  Huns,  who  wcru  established  in  the  Punjab  and  along  the  Indos, 
as  wo  know  from  Arrian,  Strabo,  and  Ptolemy,  conBrmed  by  recent 
dijcovcrics  of  their  coins  apd  by  inscriptions. "  "  I  am  not  prepared," 
soys  Dr  FiLz-Edwarvl  Hall,  "  to  deny  that  the  ancient  Hindus  when 
they  spoke  of  tlio  Hiinas  included  the  Huns.  In  tho  Middle  Ages, 
however,  it  is  certain  that  a  race  'called  Hilna  was  understood  by  the 
learned  of  India  to  form  a  division  of  the  Eebattriyas." — Profeaaoi 
Dowson's  Diet.  Bind.  Mythology,  4c.,  p.  122. 

"  &imi>3<«ni,  "  the  year."  The  uncertainty  which  surrounds  even 
this  long  accepted  finger-post  in  Indian  chronology  may  be  seen  fhim 
Dr  J.  Fergusson's  paper  "On  the  SUla  and  Somvat  and  Gupta  Eras," 
Journal  Roy.  At.  Soc.,  new  series,  vol.  xlL,  especially  p.  172. 

"  The  Hushka,  Jiishka,  and  Kanishka  family  of  tho  I^ji  ThrsngiJil, 
or  chronicles  of  Kashmir,  are  proved  by  inscriptions  to  belong  to  tht 
4tb  century  of  the  Solcucidan  era,  or  the  let  century  a.d. 
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Scythian),  takes  its  commencemont  iu  78  A.D.,'  and  fa 
Bupposed  to  commemorato  tho  defeat  of  tbo  Scythians  by 
a  king  of  Bouthem  India,  falivAhana.*  During  the  Beven 
centuries  which  followed,  three  powerful  monarchies,  the 
Sahs,  Guptas,  and  Valabhfs,  established  themselves  in 
northern  aud  western  India.  The  S4hs  of  Surdshtra  are 
traced  by  coins  and  inscriptions  from  CO  or  70  b. a  to  after 
235  A.D.*  After  the  SAhs  come  the  Guptas  of  Knnauj,*  in 
the  North-Western  Province?",  the  Middle  Land  (Madhya- 
desha)  of  ancient  Brdhmanism.  The  Guptas  introduced  an 
era  of  their  own,  commencing  in  319  ro.,  and  ruled  in 
person  or  by  viceroys  over  northern  India  during  one 
hundred  and  fifty  years,  as  far  to  tho  south-west  as 
KAthiAwdr.  The  Gupta  dynasty  was  overthrown  by 
foreign  invaders,  apparently  a  new  iuflux  of  Huns  or  Tartars 
from  the  north-west  (450-470  a.d.).  The  Valabhis 
TOcceeded  the  Guptas,  and  ruled  over  Cutcb,  the  north- 
jwestem  districts  of  Bombay '  and  M^lwA,  from  480  to 
after  722  A.D.*  The  Chinese  pilgrim  gives  a  full  account 
of  the  conrt  and  people  of  Valabhl  (630-640  A.D.). 
Buddhism  was  the  state  religion,  but  heretics  (Brdhmans) 
abounded ;  and  the  Buddhists  themselves  were  divided 
between  the  northern  school  of  the  Scythian  dynasties  and 
the  pontheru  or  Indian  school  of  Asoka.  The  Valabhls 
seem  to  have  been  overthrown  by  the  early  Arab  invaders 
of  Sind  in  the  8th  century. 

The  relations  of  these  three  Indian  dynasties,  the  S4hs, 
Gaptas,  and  Valabhls,  to  the  successive  hordes  of  Scythians 
who  poured  down  on  northern  India  are  obscure.  There 
is  abundant  evidence  of  a  long-uontinued  struggle,  but  the 
attempt  to  assign  dates  to  its  chief  episodes  has  not  yet 
produced  result*  which  can  Lo  accepted  as  i3n?l.  Two 
yikramiiditya  Sak.'tria,  or  vannuishcra  of  the  Scythians,  are 
require  1  for  the  purposes  of  chronology;  and  the  great 
battle  of  Kon'ir,  near  Jliilldn,  at  which  the  Scythian  hosts 
perishe  1,  htis  been  fhifted  backwards  aud  forwards  from 
78  to  644  a.dJ  The  truth  seemf  to  be  that,  dnring  the 
first  sis  ceuturiej  of  the  C'hiistiau  era,  the  fortunes  of  the 
Scythian  or  Tartar  raoen  roje  and  fell  from  time  to  time  in 
northern  India.  They  more  than  once  suoitained  great 
defeats  ;  and  they  more  than  once  overthrew  the  native 
dynasties.  Their  presence  is  abandautly  attested  during 
the  centur)'  before  Christ,  represented  by  Yikram.iditya 
(57  B.C.);  during  the  first  century  after  Christ,  represented 
by  the  Kanishka  family  (2  B.C.  to  87  a.d.)  ;  and  thence 
to  the  time  of  Oosmas  Indicopleujtes,  about  035  a.d.  Tho 
latest  writer  on  the  subject  ^  believes  that  it  was  the  White 
Huns  who  overthrew  the  Guptas  between  465  and  470  a.d. 
He  places  the  great  battles  of  Kon'ir  and  Maushari,  which 
"freed  India  from  the  S.ikas  and  Hunas,"  between  524 
ind  514  a.d.  Cosmaj  Indicopleustes,  who  traded  in  tho 
Red  Sea  about  535  a.d.,  speaks  of  the  Huns  as  a  powerful 
nation  in  northern  India  in  his  days.* 

'  Monday,  1  Uh  March,  78  a.d..  Julian  style. 

*  General  Cunningham.  Hee  also  Mr  E.  Thotnss'n  lettef,  aaled 
16th  Septeniberil874,  to  the  Aca  ten.y^  which  brings  this  date  within 
the  period  of  the  Kanishk.i  family  (2  B.C.  to  87  A.D.). 

'  By  Mr  Newton.  .See  Mr  E.  Thomas,  "  On  the  Coins  of  the  yih 
Kings,"  ArcluDol.  Rep.  Kesta'n  Tnlia,  p.  44,  1876  ;  and  Dr  J.  Fer- 
gusson,  Jtiiim.  Roy.  As.  Soc.,  1880. 

*  Now  a  town  of  onl;  i7,000  inhabitants  in  Farralthibad  district, 
birt  with  ruins  extending  over  a  seniicircle  of  4  miles  in  diameter. 

•  Lat-<lesn,  includinj  tho  colloctorates  of  Surat,  Broach,  Eaira,  and 
p«rt8  of  Baroda  territory. 

•  The  genealogy  ia  worked  ont  in  detail  byMrE.  Thomas,  iiteupra, 
pp.  80-82. 

'  78  iLD.  was  tho  popularly  received  date,  coinmcmorated  by  the 
8Mn  era ;  "  between  024  and  544  A.D."  Is  sugpested  by  Dr  Fergnsson 
(p.  2S4  of  yount.  Ro;/.  As,  Soc.,  Tol.  xii. )  in  the  latest  discussion  of 
the  subject  during  1880. 

*  Dr  J.  Fergu'ison,  vt  supra,  pp.  282-284,  kc. 

•  Typographia  Christiania,  lih.  xL  p.  338,  Forie,  170?  I  apud 
FerguaaoD,  ut  svpni. 


While  Greek  anil  Scythio  influences  had  thus  been  at 
work  in  northern  India  during  nine  centuries  (327  B.C.  to 
514A.D.),  another  element  was  profoundly  afifecting  the 
future  of  the  Indian  people.  In  a  previous  section  we 
have  traced  the  fortunes,  and  sketched  tho  present  condition, 
of  the  non-Aryan  "aborigines."  The  Brihmanical  Aryans 
never  effected  anything  like  a  complete  subjugation  of  these 
earlier  races.  The  tribes  and  castes  of  non-Aryan  origin 
still  number  about  18  millions  iu  British  territory;  the 
castes  who  claim  a  pure  Aryan  descent  are  nnder  17 
millions.  The  non-Aryans  have  influenced  the  popular 
dialects  of  almost  every  province,  and  in  southern  India 
Imve  given  their  speech  to  46  millions  of  people.  The 
Vedic  settlements  along  the  five  rivers  of  the  Punjab  were 
merely  colonies  or  confederacies  of  Aryan  tribes,  who  had 
pushed  in  among  a  non-Aryan  population.  When  an 
Aryan  family  advanced  to  a  new  territory,  it  had  often,  as 
in  the  case  of  the  Pindava  brethren,  to  clear  the  forest  oad 
drive  out  the  aboriginal  people.  This  double  process  con- 
stantly repeated  itself ;  and  so  late  as  1657  a.d.,  when  the 
Hindu  r.-lji  founded  the  present  city  of  Bareilly,  his  firat 
work  was  to  cut  down  the  jungle  and  expel  the  Katheriyaa. 
The  ancient  Bnihmanical  kingdoms  of  the  Middle  Land,  or 
Madhyadesha,  in  the  Ncrth-Western  Provinces  and  Ondh, 
were  surrounded  by  non-Aryan  peoples.  All  the  legendary 
advances  beyond  the  centre  of  Aryan  civilization,  narrated 
in  the  epic  poets,  were  made  into  the  territory  of  non- 
Arj-an  races.  'When  we  begin  to  catch  historic  glimpses  of 
India,  we  find  the  most  powerful  kingdoms  ruled  by  non- 
Aryan  princes.  Thus  the  Nandas,  whom  Chandra  Gnpta 
succeeded  in  Behar,  were  a  Siidra  or  non-Aryan  dynasty; 
and,  according  to  one  account,  Chandra  Gupta  and  his 
JTundson  Asoka  came  of  the  same  stock.'* 

The  Buddhist  religion  did  much  to  incorporate  the  non- 
Aryan  tribes  into  the  Indian  polity.  During  the  long 
struggle  against  Gra?co-Bactrian  and  Scythian  inroads  (327 
B.C.  to  644  A.D.),  the  Indian  aboriginal  races  must  have 
had  an  ever-increasing  importance,  whether  as  enemies  or 
allios.  At  the  end  of  that  struggle  we  discover  them  in 
some  of  the  fairest  tracts  of  northern  India.  In  almost 
every  district  throughout  Oudh  and  the  North-Westem 
Provinces  ruined  towns  and  forts  are  ascribed  to  aboriginal 
races  who  ruled  at  different  periods,  according  to  the  local 
legends,  between  the  6th  and  11th  centuries  a.d.  When 
the  Mahometan  conquest  supplies  an  historical  footing 
after  1000  a.d.,  non-Aryan  races  were  in  possession  of 
F'ome  of  these  districts,  and  had  been  lately  ousted  from 
others. 

Tho  statistical  survey  Las  brought  to  iigtit  many  traced 
of  these  obscure  peoples.  It  would  be  impossible  to  follow 
that  survey  through  each  locality ;  but  we  propose,  wiib 
th«  uttfiost  brevity,  to  indicate  a  few  of  the  results. 
Starting  from  the  west,  Alexander  the  Great  found  Biwal 
Pindi  district  in  the  hands  of  the  Takkas  or  Takshaks,  from 
whom  its  Greek  name  of  Taxila  was  derived.  This  people 
has  been  traced  to  a  Scythian  migration  about  the  6th 
century  B.C.''  Their  settlements  in  the  4th  century  ac. 
seem  to  have  extended  from  the  Paropamisan  range '^  in 
Afghdnistdn  deep  into  northern  India.  Their  Punjab 
capital,  Takahdsila  or  Taxila,  was  the  largest  city  that 
Alexander  found  between  the  Indus  and  the  Jhelum  (327 

"The  Mudrd-rikshast  represents  Chandra  Gupta  as  related  to  the 
last  of  the  Nandas  ;  the  coniTnentator  on  the  Vishrtu  Pvrdna  Bays  he 
was  the  son  of  a  Nanda  by  >  low-caste  woman.  ProfossoE-Dowaon'i 
Dirt.  Hindu  Mythology,  &c,  p.  68  (Triibner,  1879). 

"  Such  dates  have  no  pretension  to  be  anything  more  thsn  intelligent 
conjectures  based  on  very  inadequate  evidence.  With  regard  to  tho 
Q'akshaks,  Bee  Colonel  Tod  and  the  authorities  which  he  quotes,  RdjUit* 
thdn,  voL  L  63  passim;  83  seq.  (Mailrae  reprint,  1873). 

"  Whem  Aleiander  found  them  b8  the  P»nB-t»c»— jwAAt,  or  Hi"' 
Tacffl  a\ 
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RC,).i  SalihAvana,  from  whom  tho  S4ka  or  Scythian  era 
took  its  commencement  (78  a.d.),  is  hold  by  some  authorities 
to  have  been  a  Takshak.*  In  the  7th  century  a.d.  Taki," 
perhaps  derived  from  the  same  race,  was  tho  caiiital  of  the 
Tunjab.  The  Scythic  Takshaks  are  supposed  to  have  boon 
the  source  of  the  great  serpent  race,  tho  Takshaks  or  NAgis, 
ivbo  figure  so  prominently  in  Sanskrit  literature  aud  art, 
ond  whose  name  b  still  retained  by  the  Ndgi  tribes  of 
our  own  day.  The  words  NdgA  and  Takshak  in  Sanskrit 
both  mean  "  a  snake,"  or  mythological  tailed  monster.  The 
Takshaks  are  identified  with  tho  Scythian  Takkas,  and  tho 
NAgiis  have  been  connected  with  the  Tartar  patriarch 
Kagas,  the  second  son  of  El-khAn.*  Tho  two  names, 
however,  seem  to  have  been  applied  by  the  Sanskrit  writers 
to  a  variety  of  non-Arj'an  peoples  in  India,  whoso  religion 
vas  of  an  anti-Aryan  type.  We  learn,  for  example,  how 
the  four  Pindu  brethren  of  tho  Mahdbhdrata  turned  out 
the  snake-king  Takshaka  from  hia  primajval  Khdndava 
forest  The  Takshaks  and  Nigis  were  the  tree  and  serpent 
worshippers,  whose  rites  and  objects  of  adoration  have 
impressed  themselves  so  deeply  on  tho  architecture  and 
sculpture  of  India.  The  names  were  applied  in  a  confused 
manner  to  difToront  races  of  Scythic  origin  ;  and  the  greatest 
authority  on  tree  and  serpent  worship  in  India  has 
deliberately  selected  the  term  "  Scythian "  for  the  anti- 
Aryan  elements  which  entered  so  largely  into  the  Indian 
religions  both  in  ancient  and  modern  times.'  The  Chinese 
records  give  a  full  account  of  the  NAgA  geography  of  ancient 
India.  They  enumerate  numerous  and  powerful  NAgA 
kingdoms,  from  which  Buddhism  derived  many  of  its  con- 
verts. The  Chinese  chroniclers,  indeed,  classify  the  NAgA 
princes  of  India  into  two  great  divLsioDs,  as  Buddhists  and 
non-Buddhista.  The  serpent  worship  which  formed  so 
typical  a  characteristic  of  the  Indo-Scythic  races  led  tho 
Chinese  to  confound  them  with  the  objects  of  their  adora- 
tion ;  and  the  Indian  NAgls  and  their  rites  seem  to  havo 
supplied  tho  Dragon  races  of  Chinese  Buddhism  and 
<  f  religions  and  secular  art  in  China. 

As  the  Greek  invaders  found  RAwal  Pindl  district  in 
possession  of  a  Scythic  race  of  Takkas  in  327  RC,  so  the 
Musalmdn  conqueror  found  it  inhabited  by  a  fierce  non- 
Aryan  race  of  Ghakkars  thirteen  hundred  years  later.  The 
Ohakkars  for  a  time  imperilled  tho  safety  of  Mahmild  of 
<lhaznl  in  1008  a.d.  Ferishta  describes  them  as  savages 
I  ddicted  to  polyandry  and  infanticide.  The  tide  of 
Mahometan  conquest  rolled  on,  but  the  Ghakkars  remained 
in  possession  of  their  submontane  tract.  In  1205  they 
slew  the  second  Mahometan  conqueror  of  India, Muhammad 
Ghori,  in  his  tent,  and  ravaged  the  Punjab  to  the  gates  of 
Lahore;  and,  in  spite  of  conversion  to  Isbim  by  tho  sword,  it 
was  not  till  1525  that  they  made  their  suba,-Ission  to  BAbar 
in  return  for  a  grant  of  country.  During  the  next  two  cen- 
turies they  rendered  great  services  to  the  Mughal  dynasty 
against  the  AfghAn  usurpers,  and  rose  to  high  influence  in 
the  Punjab.  Driven  from  the  plains  by  the  Sikhs  in  17G5, 
the  Ghakkar  chiefs  maintained  their  independence  in  the 
Murree  (Marri)  Hills  tUl  1830,  when  they  were  crushed 

'  Arrian.  The  Bdlhraan  roytbologiats,  of  coarse,  found  en  Aryan 
p«digr«e  for  so  important  a  person  as  King  Taksha,  and  :::ako  kim  tb; 
aon  of  Bharata,  and  nephew  of  Riina-cbandn  I 

•  Tod,  Rijisthin,  L  85  (ed.  1873). 

'  Taki,  or  Asarur,  45  miles  west  of  Labors.  General  (!^^nnlngl.ara, 
Anc.  Oeog.  Incl.,  y.  191,  and  map  vi.  (od.  1871).  This  Taki  lies  con- 
aiderably  to  the  southeast  of  tho  Tukshdsila  of  Alexander's  oxpcdiUon. 

*  Tod,  Jidjisaiin,  I  63  (ed.  1873). 

»  Dr  J.  Feiigusson's  Tree  and  Serpftit  Wonkip,  p.  71-72.  (India 
Museum,  4to,  1868).  For  the  results  of  more  recent  local  rcseirch, 
aee  Mr  Rtvett-Carnac's  papers  in  the  Joum.  of  the  As.  Soc^  BmjaU 
"The  Snake  Symbol  in  India,"  "  Ancient  Sculpturing*  on  Rocks," 
"Stone  Carvings  at  Mainfuri,"  &c. ;  and  tho  Hon.  Kio  Bibib  Viah- 
f«niks  Niriyan  Mandlik's  "Serpent  Worsbip  in  Weatom  India,"  and 
«tlier  rssays,  in  the  Bombay  At.  Soc  Journal, 


after  a  bloody  struggle.  In  1849  PiAwal  Pindl  paasccl, 
with  tho  rest  of  the  Sikh  territories,  under  British  rule. 
But  the  Ghakkars  revolted  four  years  afterword*,  and 
threatened  Murree,  the  summer  capital  of  tho  Punjab,  m 
late  as  1857.  They  now  number  only  10,153  peiionB, 
described  by  the  British  officers  as  "  a  fine  spirited  raco, 
gentlemen  in  ancestry  and  bearing,  and  clinging  under  all 
reverses  to  tho  traditions  of  noble  blood." 

We  have  selected  tho  inhabitants  of  RAwal  Pindt  district 
to  illustrate  tho  long-continued  presence  and  vitality  of  th« 
non-Aryan  races  in  India.  We  shall  deal  more  briefly 
with  other  parts  of  the  country.  Proceeding  inwards  to 
the  North-AN'estcm  Provinces,  wo  find  traces  of  an  early 
Buddhist  civilization  having  been  overturned  by  rude  non- 
Aryan  races.  In  Barcilly  district,  for  example,  the  wild 
Ahlrs  from  the  north,  the  Bhfb  from  tho  south,  and  tho 
Bhars  from  tho  west  seem  to  havo  expelled  highly  developed 
Aryan  communities  not  long  before  1000  a.d.  Still  farther 
to  the  east,  all  remains  of  prehistoric  masonry  in  Oudh 
and  the  Korth-Western  Provinces  are  assigned  either  to 
tho  ancient  Buddhists  or  to  a  mcdia;val  race  of  Bhara.  The 
Bhars  appear  to  have  possessed  tho  north  Gangctic  plains 
in  tho  centuries  coeval  with  the  fall  of  Buddhism.  Their 
kingdoms  extended  over  most  of  Oudh,  and  lofty  mounda 
covered  with  ancient  groves  still  mark  tho  sites  of  their 
forgotten  cities.  They  are  the  mysterious  "  fort-buildera  " 
to  whom  the  peasantry  ascribe  any  ruin  of  nnnsual  slsa. 
In  the  western  districts  their  power  is  said  to  have  beou 
crushed  by  the  Sharki  dynasty  of  Jaunpur  in  the  end  of  the 
14th  century.  In  the  eastern  districts  of  the  north  Qan- 
getic  plain,  tho  Bhars  figure  still  more  prominently  in  local 
traditions,  and  an  attempt  has  been  made  to  trace  their 
continuous  history.  In  Gorakhpur  district  a  movement  of 
aboriginal  Tharus  and  Bhars  seems  to  have  overwhelmed 
tho  early  outposts  of  Aryan  civilization  several  centuriea 
before  Christ.  They  afterwards  became  vassals  of  the 
Buddhist  kingdom  of  Behar  on  the  south-east,  and  on  tho 
fall  of  that  power,  about  550,  tho  Bhars  regained  their 
independence.  The  Chinese  pilgrim  in  the  7th  centuiy 
comments  on  the  large  number  of  monasteries  and  towers  in 
this  region — tho  latter  probably  monuments  of  the  struggle 
with  tho  aboriginal  Bhars,  who  were  there  finally  cnished 
between  the  7th  and  10th  centuries. 

As  wo  advonce  still  farther  eastwards  into  Bengal,  we 
find  that  the  non-Aryan  races  havo  within  historical  time 
supplied  a  largo  part  of  the  Hiudu  population.  In  the 
north  tho  Koch  established  their  dominion  opon  the  rains 
of  tho  Aryan  kingdom  of  KAmrup,  which  tho  AighAn  king 
of  Bengal  had  overthrown  in  1469.  The  Koch  gave  their 
name  to  tho  native  state  of  Kuch  (Cooch)  Behar,  and  their 
descendants,  together  with  those  of  other  non-Aryan 
tribes,  form  tho  mass  of  the  people  in  the  neighbouring 
British  districts.  Some  eluded  the  effects  of  their  loti? 
origin  by  becoming  HusalmAns,  and  thus  obtained  that 
social  equality  which  Islim  grants  to  all  mankind.  The 
rest  have  merged  more  or  less  into  the  Hindu  population  ; 
but  masses  cf  them  claim,  in  virtue  of  their  position  as  an 
old  dominant  race,  to  belong  to  the  Kshattriya  casta. 
Thsy  call  themselves  KAjbansls,  a  term  exactly  correspond 
ing  to  tho  Rdjputs  of  western  India.  The  rAjAs  of  Kuch 
Behar  lay  claim  to  a  divine  origin,  in  order  to  conceal  their 
aboriginal  descent;  and  all  remembrance  of  the  Koch  tribe 
is  carefully  avoided  at  court. 

Proceeding  still  eastwards,  wo  enter  the  adjacent  valley 
of  Assam,  unlQ  last  century  the  j>eat  of  another  non-Aryan 
ruling  race.  The  Ahams  entered  Assam  from  the  south- 
east about  1350  (1),  had  firmly  established  their  power 
by  1CG3,  gradually  yielded  to  Hinduism,  and  were  over- 
powered by  fresh  invasions  from  Burmah  between  1750 
and  1820,  when  the  valley  was  annexed  to  British  India. 
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By  the  Burmese  the  Ahams  Iiave  been  completely  crushed 
as  a  dominant  race,  and  their  national  priests,  to  the 
number  of  179,000,  have  been  forced  to  till  the  soil  to  gain 
their  living.  But  the  people  of  Assam  are  still  so  essen- 
tially made  up  of  aboriginal  races  and  their  Hindu  ized 
descendants  that  not  65,000  persons  of  even  alleged  pure 
Aryan  descent  can  be  found  in  a  population  exceeding  4 
millions. 

We  have  hitherto  confined  our  survey  to  the  country  on 
the  north  of  the  Ganges.  If  we  pass  to  the  southern 
Gangetic  plain,  we  find  that  almost  every  tract  has  tradi- 
tions of  a  non-Aryan  tribe,  either  as  a  once  dominant  race 
or  as  lying  at  the  root  of  the  local  population.  The  great 
division  of  Eundelkhand  contains  several  crushed  peoples 
of  this  class,  and  takes  its  name  from  the  Bundelas,  a  tribe 
of  at  least  semi-aboriginal  descent.  As  we  rise  from  the 
Gangetic  plain  into  the  highlands  of  the  Central  Provinces, 
we  reach  the  abiding  home  of  the  non-Aryan  tribes.  One 
such  race  after  another — Gaulls,  NAgAs,  Gonds,  Ahirs — 
ruled  <rom  the  SAtpura  plateau.  If  we  turn  to  the  lower 
provinces  of  Bengal  we  find  the  delta  peopled  by  masses 
of  non-Aryan  origin.  One  section  of  them  has  merged 
into  low-caste  Hindus ;  another  section  has  .sought  a 
more  equal  social  organization  by  accepting  the  creed  of 
Mahomet.  But  such  changes  of  faith  do  not  alter  their 
ethnical  type  ;  arid  the  Musalmdn  of  the  delta  dififers  as 
widely  in  race  from  the  AfghAn  as  the  low-caste  Hindu  of 
the  delta  differs  from  the  BiAhman.  Throughout  southern 
India  the  non-Aryan  elements  make  up  almost  the  entire 
population,  and  have  supplied  the  great  Dravidian  family 
of  languages,  spoken  by  46  millions  of  people. 

Maliometan  Period. 

At  the  very  time  that  Buddhism  vi-as  being  crusned  out 
of  India  by  the  BrAlimanic  reaction,  a  now  faith  was  being 
born  in  Arabia,  destined  to  supply  a  youthful  fanaticism 
which  should  sweep  the  country  from  the  HiraAlayas  to 
Gape  Comorin,  and  from  the  western  to  the  eastern  sea. 
Muhammad,  commonly  known  as  Mahomet,  the  founder 
of  IslAm,  died  at  Medina  in  632  A.D.,  while  the  Chinese 
Mihome- pilgrim  Hwen  Tsang  was  still  on  his  travels.  The  first 
tan  in-  Mahometan  invasion  of  India  is  placed  in  604,  only  thirty- 
TMions.  j.^p  years  after  the  death  of  the  prophet.  The  Punjab  is 
said  to  have  been  ravaged  on  this  occasion  with  no  per- 
manent results.  The  first  Mahometan  conquest  was  the 
outlying  province  of  Sind,  which  from  the  point  of  view 
of  geology  may  be  regarded  as  a  continuation  of  the  desert 
of  BaluohistAn.  In  711,  or  seventy-nine  years  after  the 
death  of  Mahomet,  an  Arab  army  under  Muhammad  KAsim 
Invaded  and  conquered  the  Hindus  of  Sind  in  the  name 
of  Walid  I.,  caliph  of  Damascus,  of  the  Beno-Umyyeh  lino. 
In  the  same  year  Eoderic,  the  last  of  the  Goths,  fell  before 
the  victorious  Saracens  in  Spain.  But  in  India  the  bravery 
of  the  Rajputs  and  the  devotion  of  the  BrAhmans  seem  to 
liave  afforded  a  stronger  national  bulwark  than  existed  in 
.western  Europe.  In  750  the  Hindus  rose  in  rebellion 
and  drove  out  the  MusalmAn  tyrant,  and  the  land  had 
rest  for  one  hundred  and  fifty  years. 

I  The  next  Mahometan  invasion  of  India  is  associated  with 
the  name  of  SultAn  Mahmud  of  Ghaznf.  Mahmud  was 
the  eldest  son  of  Sabuktagfn,  surnamed'  Nasr-ud-dfn,  in 
origin  a  Turkish  slave,  who  had  established  his  rule  over 
the  greater  part  of  modern  AfghdnistAn  and  Khorasan  with 
Gbazni  as  his  capital.  In  977  Sabuktagln  is  said  to  have 
defeated  JAipal,  the  Hindu  rAjA  of  Lahore,  and  to  have 
rendered  the  Punjab  tributary. .  But  his  son  Mahmiid  was 
the  first  of  the  great  MusalmAn  conquerors  whose  names 
etill  ring  through  Asia.  Mahmiid  succeeded  to  the  throne 
in  997.  During  his  reign  of  thirty-three  years  he  extended 
the  limita  of  his  father's  kingdom  from  Persia  on  the  east 


to  the  Ganges  on  the  west ;  and  it  is  related  that  he  led 
his  armies  into  the  plains  of  India  no  less  than  seventeen 
times.  -  In  1001  he  defeated  RAjA  JAipal  a  second  time, 
and  took  him  prisoner.  But  Anandpal,  the  son  of  JAipal, 
raised  again  the  standard  of  national  independence,  and 
gathered  an  army  of  PiAjput  allies  from  the  furthest  comers 
of  HindustAn.  The  decisive  battle  was  fought  in  the  valley 
of  PeshAwar.  Mahmud  won  the  day  by  the  aid  of  his 
Turkish  horsemen,  and  thenceforth  the  Punj.ab  has  been  a 
Mahometan  province,  except  during  the  brief  period  of 
Sikh  supremacy.  The  most  famous  of  JIahmud's  invasions 
of  India  was  that  undertaken  in  1024  against  Guzerat 
The  goil  of  this  expedition  was  the  temple  dedicated  to  Siva 
at  SonmAth,  around  which  so  many  legends  have  gathered. 
It  is  reported  that  Mahmud  marched  through  Ajmir,  to 
avoid  tlie  desert  of  Sind ;  that  he  found  the  Hindus  gathered 
on  the  neck  of  the  peninsula  of  Somndth  in  defence  of  their 
holy  city;  that  the  battle  lasted  for  two  days;  that  in  the  end 
the  RAjput  warriors  fled  to  their  boats,  while  the  BrAhman' 
priests  retired  into  the  inmost  shrine ;  that  Mahnivid,' 
introduced  into  this  shrine,  rejected  all  entreaties  by  the 
BrAlimans  to  spare  their  idol,  and  all  offers  of  ransom  ;  that 
he  smote  the  image  with  his  club,  and  forthwith  a  fountain 
of  precious  stones  gushed  out.  Until  the  British  invasion 
of  AfghAnistAu  in  1839,  the  club  of  Mahmiiil  and  the 
sandal-wood  gates  of  SomnAth  were  preserved  at  the  tomb 
of  the  great  conqueror  near  Ghazni.  The  club  has  now 
disappeared,  and  the  gates  carried  back  to  India  by 
General  Nott  are  recognized  to  be  a  clumsy  forgery,  v  To 
Mahometans  Mahmiid  is  known,  not  onl}  as  a  champion  of 
the  faith,  but  as  a  munificent  patron  of  literature.  The 
dynasty  that  he  founded  was  not  long-lived.  Fourteen  of 
his  descendants  occupied  his  throne  within  little  more  than 
a  century,  but  none  of  them  achieved  greatness.  A  blood- 
feud  arose  between  them  and  a  line  of  AfghAn  princes  who 
had  established  themselves  among  the  mountains  of  Ghor. 
In  1152  BahrAni,  the  last  of  the  Ghaznivide  Turks,  was 
overthrown  by  Allah-ud-dln  of  Ghor,  and  the  wealthy  and 
populous  city  of  Ghazni  was  razed  to  the  ground.  But 
even  the  Ghoride  conqueror  spared  the  tomb  of  Mahmiid. 

Khusru,  the  son  of  BahrAni,  fled  to  Lahore,  and  there 
established  the  first  Mahometan  dynast)  within  India.  It 
speedily  ended  with  his  son,  also  called  Khusru,  whom 
Muhammad  Ghori,  therclentless  enemy  of  the  Ghaznivide 
house,  carried  away  into  captivity  in  IISC. 

The  AfghAns  of  Ghor  or  Ghur  thus  rose  to  power  on 
the  downfall  of  the  Turks  of  Ghazni.  The  founder  of  the, 
family  is  said  to  have  been  Izzud-dfn  al  HusAin,  whose  son 
Allah-ud-d!n  destroyed  Ghaznf,  as  already  mentioned. 
Allah-ud-din  had  two  nephews,  GhiyAs-ud-dfn  and  Muiz- 
ud-din,  the  latter  of  whom,  also  called  Shahab-ud-din  by 
JifusalmAn  chroniclers,  and  generally  known  in  history  as 
Muhammad  Ghori,  is  the  second  of  the  groat  Mahometan 
conquerors  of  India.  In  117G  he  took  MultAn  and  Uchch  ; 
in  1187  Lahore  fell  into  his  hands;  in  1191  he  was 
repulsed  before  Delhi,  but  soon  afterwards  he  redeemed 
this  disaster.  HindustAn  Proper  was  at  that  period  divided 
between  the  two  RAjput  kingdoms  of  Kanauj  and  Delhi. 
Muhammad  Ghnri  achieved  his  object  by  playing  off  the 
rival  kings  against  each  other.  By  11 93  he  had  extended  his 
conquests  as  far  east  as  Benares,  and  the  defeated  RAjputs 
migrated  in  a  body  to  the  hills  and  deserts  now  known 
as  RAjputAna.  In  1199  one  of  his  lieutenants,  named 
Bakhtiyar,  advanced  into  Bengal,  and  expelled  by  an 
audacious  stratagem  the  last  Hindu  rAjA  of  Nadiyi  The 
entire  northern  plain,  from  the  Indus  to  the  Brahmaputra, 
thus  lay  under  the  Mahometan  yoke.  But  Muhammad  Ghori 
never  settled  himself  permanently  in  India.  His  favourite 
residence  is  said  to  have  been  the  old  capital  of  Ghazni, 
while  he  governed  his  Indian  conquests  througli  the  asencv 
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of  a  favourite  slave,  Kutab-ud  diu.  JIuIiammad  Ghoridicd 
in  1206,  being  assassinated  by  some  Ghakkar  tribesmen 
while  sleeping  in  his  tent  by  the  bank  of  the  Indus;  on 
his  death  both  Ghor  and  Ghaznl  drop  out  of  history,  and 
Delhi  first  appears  as  the  Mahometan  capital  of  India. 

On  the  death  of  Muhammad  Ghori,  Kutab-ud-din  nt  onco 
laid  aside  the  tillo  of  viceroy,  and  proclaimed  himself 
sultdn  of  DelhL  He  was  the  founder  of  what  is  known  as 
the  slave  dynasty,  which  lasted  for  nearly  a  century 
{120G-1288).  The  name  of  Kutab  is  preserved  in  the 
miliar,  or  pillar  of  victory,  which  still  stands  amid  the  ruins 
of  ancient  Delhi,  towering  high  above  all  later  structures. 
Kutab  himself  is  said  to  have  been  successful  as  a  general 
jand  an  administrator,  but  none  of  his  successors  has  left  a 
Tnark  in  history. 

In  1294  Allah-ud-dfn  Khilj(,  the  third  of  the  great 
Mahometan  conquerors  of  India,  raised  himself  to  the 
throne  of  Delhi  by  the  treacherous  assassination  of  his 
uncle  Firoz  II.,  who  had  himself  supplanted  the  last  of 
the  slave  dynasty.  AUah-ud-dln  had  already  won  military 
.•enown  by  his  expeditions  into  the  yet  unsubdued  south. 
"He  bad  plundered  the  temples  at  Bhilsa  in  central  India, 
which  are  admired  to  the  present  day  as  the  most  interest- 
ing examples  of  Buddhist  architecture  in  the  country.  At 
the  head  of  a  small  band  of  horsemen,  he  had  ridden  as 
far  south  as  Deogiri  in  tha  Deccan,  and  plundered  the 
Marhatti  capital.  When  onco  established  as  BultAn,  he 
planned  more  extensive  schemes  of  conquest.  One  army 
was  sent  to  Guzerat  under  Alaf  Khdn,  who  conquered  and 
expelled  the  last  KAjput  king  of  AnhahvAr  or  P4tan. 
Another  army,  led  by  the  sultdn  in  person,  marched  into 
the  heart  of  Rijputina,  aud  stormed  the  rock-fortress  of 
Chitor,  where  the  Rijputs  had  taken  refuge  with  their 
women  and  children.  A  third  army,  commanded  by  Malik 
Kafur,  a  Hindu  renegade  and  favourite  of  Allah-ud  d(n, 
penetrated  to  the  extrema  south  of  the  peninsula,  scattering 
the  unwarlike  Dravidian  races,  and  stripping  every  Hindu 
temple  of  its  accumulations  of  gold  and  jewels.  To  this 
day  the  name  of  Malik  Kafiir  is  remembered  in  the  remote 
district  of  Madura,  in  association  with  irresistible  fate  and 
every  form  of  sacrilege. 

Allah-ud-dfn  died  in  131C,  having  subjected  to  Islim  the 
Deccan  and  Guzerat.  Three  of  his  descendants  followed  him 
npon   the  throne,  but  their  united  reigns  extended  over 
only  five  years.     In  1.321   a  successful  revolt  was  headed 
by  Ghiyasud-(iln  Tughhk,    governor  of  the  Punjab,  who 
is  said  to  have  been  of  Turkish  origin.      The   Tughlak 
dynasty  lasted  for  about  seventy  years,  until  it  was  swept 
away  by  the  invasion  of  Timur,  the  fourth  Mahometan 
conqueror  of   India,  in  1398.     Ghiyas-ud-din,  the  founder 
1   the   line,   is   only    known   for  having    removed    the 
Capital  from  Delhi  to  a  spot  about  4  miles  further  to  the 
east,  which   he   called  Tughlakdbdd.     His   son  and  suc- 
cessor, Muhammad  Tughlak,  who  reigned  from  1325  to 
13.51,  is  described  by  Elphinstone  as  "one  of  the  most 
accomplished  princes  and  one  of  the  most  furious  tyrants 
that  ever  adorned  or  disgraced  human  nature."     H«  wasted 
the  treasure  accumulated  by  AUah-ud-dln  in  purchasing 
the  retirement  of  the  Mughal  hordes,    who  had   already 
made  their  appearance  in  the  Punjab.     When  the  internal 
circulation  failed,  he  issued  a  forced  currency  of  copper, 
which   is  said  to  have  deranged  the  whole  commerce  of 
the  country      At  one  time  ho  raised  an  army  for  the  in- 
vasion of  Persia.     At  another  he  actually  despatched  an 
CTpedition  against  China,  which  perished  miserably  in  the 
HimAlayan  passes.      When  Ilindustin  was  thus  suffering 
from  his  misgovernment,  he  conceived  the  project  of  trans- 
ferring the  seat  of  empire  to  the  Deccan,  and  compelled 
the  inhabitants  of  Delhi  to  remove  a  distance  of  700  miles  to 
Deogiri  or  Daulatibdd.     And  yet  during  the  reign  of  this 
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sultdn  both  the  Tughlak  dynasty  and  the  city  of  Delhi 
are  said  to  have  attained  their  utmost  growth.  Muhammad 
was  succeeded  by  his  cousin  Firoz,  who  likewise  was  not 
content  without  a  new  capital,  which  he  placed  a  few  miles 
north  of  Delhi,  and  called  after  his  own  name,  ilcanwhile 
the  remote  provinces  of  the  empire  began  to  throw  off  their 
allegiance  to  the  sultdns  of  Delhi  The  independence  of 
the  Afghdn  kings  of  Bengal  is  generally  dated  from  1336, 
when  Muhammad  Tughlak  was  yet  on  the  throne.  The  com- 
mencement of  the  reign  of  Allah-ud-d  n,  the  founder  of  the 
lUhmani  dynasty  in  the  Deccan,  is  Toriously  assigned  to 
1347  and  1357.  Zpfar  Khdn,  the  first  of  the  Ahmaddbdd 
kings,  acted  as  an  inlependent  ruler  from  the  time  of  hia 
first  appointment  as  governor  of  Guzcn  t  in  1391.  These 
and  other  revolts  prepared  the  way  for  the  fourth  great  in- 
vasion of  India  under  Timiir  (TamerlaneV 

Accordingly,  when  Timiir  invaded  India  in  1398,  he 
encountered  but  little  organized  resistance.  Mahmiid,  the 
last  of  the  Tughlak  dynasty,  being  defeated  ia  a  battle  out- 
side the  walls  of  Delhi,  fled  into  Guzerat.  The  city  was 
sacked  and  the  inhabitants  mas.'iacred  by  the  victoriooB 
Mughals.  But  the  invasion  of  Timur  left  no  permanent 
impress  upon  the  history  of  India,  except  in  so  far  as  its 
memory  fired  the  imagination  of  Bdbar  (Baber),  the  founder 
of  the  Mughal  dynasty.  The  details  of  the  fighting  and  of 
the  atrocities  may  bo  found  related  in  cold  blood  by  Timiir 
himself  in  \.\ie  Malfuzat-i-Timuri,  which  has  been  translated 
in  Elliot's  llistory  of  India  as  told  hy  its  oicn  Historians, 
vol.  iii.  Timur  marched  back  to  Samarkand  os  he  had 
come,  by  way  of  Cabul,  and  Mahmild  Tughlak  ventured  to 
return  to  his  desolate  capital  He  was  succeeded  by  what 
is  known  as  the  Sayyid  dynasty,  which  held  Delhi  and  a 
few  miles  of  surrounding  country  for  about  forty  years. 
The  Sayyids  were  in  their  turn  expelled  by  Beloli,  an 
Afghdn  of  the  Lodi  tribe,  whose  successors  removed  the 
seat  of  government  to  Agra,  which  thus  for  the  first  time 
became  the  imperial  city.  In  1525  Bdbar  (Baber),  the  fifth 
in  descent  from  Timiir,  and  also  the  fifth  Mahometan  con- 
queror, invaded  India  at  the  instigation  of  the  governor  of 
the  Punjab,  won  the  victory  of  Pdnipat  over  Ibrdhim,  the 
last  of  the  Lodi  dynasty,  and  founded  the  Mughal  empire, 
which  lasted,  at  least  in  name,  until  1857. 

Before  entering  upon  the  story  of  the  Jlughal  empire,  it  DynutiM 
is  desirable  to  give  a  short  sketch  of  the  condition  of  "'""^ 
southern  India  at  this  period,  which  marks  a  turning  '""  "^ 
point  in  Indian  history.  The  earliest  local  traditions 
agree  in  dividing  the  extreme  south  into  four  provinces,' 
Kerala,  Paiidya,  Chola,  and  Chera,  which  together  made 
up  the  country  of  Dravida,  occupied  by  Tamil-speaking 
races.  Of  these  kingdoms  the  greatest  was  that  of 
Pandya,  with  its  capital  of  Madura,  the  foundation  of 
which  is  assigned  on  high  authority  to  the  4th  century  ac. 
Other  early  southern  cities  whoso  sites  can  be  identified 
are  Combaconum  and  Tanjore,  the  successive  capitals  of 
the  Chola  kingdom,  and  Talkad  in  Mysore,  now  buried  by 
the  sands  of  the  Kdvcri  (Cauvery),  the  caintal  of  the  Chera 
kingdom.  The  local  Parana,  or  chroniclo  of  Madura, 
give's  a  list  of  two  Pandyan  dynasties,  the  first  of  which 
has  seventy-three  kings,  the  second  forty-three.  Parakrama, 
the  last  king  of  the  second  dynasty,  was  overthrown  by 
the  Mahometan  invader,  Mdlik  Kafiir,  in  1324;  but  the 
Musalmdns  never  established  their  power  in  the  extreme 
south,  and  a  series  of  Hindu  lines  ruled  at  Madura  into 
the  18th  century.  No  other  Dravidian  kingdom  can  boast 
such  a  continuous  succession  as  that  of  Madura.  The 
chronicles  enumerate  fifty  Chera  kings,  and  no  less  than 
sixty-six  Chola  kings,  as  well  as  many  minor  dynasties 
which  ruled  at  various  periods  over  fractions  of  the  south. 
Little  confidence,  however,  can  be  placed  in  Hindu  gene- 
aloeies.  and  the  early  history  of  the  Dravidian  races  yet 
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remaiDs  to  be  decipLered  from  fnouldering  palm  leaves  and 
the  more  trust tvoithy  inscriptions  on  copper  and  stone. 
Antlientio  history  begins  with  the  Hindu  empire  of 
Vijayanagar  or  Narsingha,  wliich  exercised  an  ill  defined 
sovereignty  over  the  entire  south  from  the  12th  to  the 
1 6th  century.  The  foundation  of  the  city  of  Vijayanagar 
IS  assigned  to  the  year  1113,  and  to  an  eponymous  hero, 
Rijii  Vijaya,  the  fifth  of  his  line.  Its  extensive  ruins  are 
still  to  bo  traced  on  the  right  bank  of  the  Tungabliadra 
river  within  the  Madras  district  of  Bellary.  The  city  itself 
has  not  been  iuhnblted  since  it  ^vas  sacked  by  the 
Mahometans  in  1 565,  but  vast  remains  still  exist  of  temples, , 
fortifications,  tanks,  and  bridges,  haunted  by  beasts  of 
prey  and  venomous  reptiles.  Tho  empire  of  Vijayanagar 
represents  the  last  stand  made  by  the  national  faith  ia  India 
against  conqneriag  Islam.  For  at  least  three  centuries  its 
sway  over  the  south  vras  undisputed,  and  its  rAjis  waged 
wars  and  concluded  treaties  of  peace  with  the  sultiins  of 
the  Deccau  on  equal  terms. 

The  earliest  of  the  Mahometan  dynasties  in  the  Deccan 
metao  was  that  founded  by  AUah-ud-dfn  in  1347  or  1357,  which 
iroaa-  jijjg  received  the  name  of  the  B.^hmani  dynasty  from  the 
5^g^„^  supposed  BrAhman  descent  of  its  founder.  The  capital  was 
first  at  Gulbargah,  and  was  afterwards  removed  to  Bidar, 
both  which  places  still  possess  magnificent  palaces  and 
mosques  in  ruins.  Towards  the  close  of  the  14th  century 
tho  Bdhmani  empire  fell  to  pieces,  and  five  independent 
kingdoms  divided  the  Deccan  among  them.  These  were — 
(I)  the  Adil  Shihi  dynasty,  with  its  capital  at  Bijapur, 
founded  in  1489  by  a  son  of  Amurath  II.,  sultdu  of  the 
Ottomans  ;  (2)  the  Kutab  ShAhi  dynasty,  with  ita  capital 
at  Golconda,  founded  in  1512  by  a  Turkoman  adventurer; 
(3)  tho  Nizim  Shdhi  dynasty,  with  its  capital  at  Ahmad- 
nagar,  founded  in  1490  by  a  Brihman  renegade,  from  the 
Vijayanagar  court  ;  (4)  the  Imad  Shdhi  dynasty  of  Berar, 
with  its  capital  at  EUichpur,  founded  in  1484  also  by  a 
Hindu  from  Vijayanagar  ;  (5)  the  Barid  Shdhi  dynasty, 
with  its  capital  at  Bidar,  founded  about  1492  by  one  who 
is  variously  described  as  a  Turk  and  a  Georgian  slave.  It 
is,  of  course,  impossible  here  to  trace  in  detail  the  history 
of  these  several  dynasties.  In  1565  they  combined  against 
tho  Hinda  rdjA  of  Vijayanagar,  who  was  defeated  and  slain 
in  the  decisive  battle  of  Talikota.  But,  though  the  city 
was  sacked  and  tho  supremacy  of  Vijayanagar  for  ever 
destroyed,  the  Mahometan  victors  did  not  themselves 
advance  into  the  south.  Tho  Naiks  or  feudatories  of 
Vijayanagar  everywhere  asserted  their  independence.  From 
them  are  descended  tho  well-known  Pdlegdrs  of  the  south, 
and  also  the  present  rdjii  of  Mysore.  One  of  the  blood- 
royal  of  Vijayanagar  flod  to  Chandragiri,  and  founded  a 
line  which  exorcised  a  prerogative  of  its  former  sovereignty 
by  granting  the  site  of  Madras  to  the  English  in  1639. 
Another  scion  claiming  the  8am_e  high  descent  lingers  to 
the  present  day  near  the  ruins  of  Vijayanagar,  and  is 
known  as  the  r^jA  of  Anagundi,  a  feudatory  of  the  nizdm 
of  Hyderabad,  •  Despite  frequent  internal  strife,  the 
snltdns  of  the  Deccan  retained  their  independence  until 
conquered  by  the  Mughal  ewpcror  Aurangzeb  in  the  latter 
half  of  the  17th  century.  To  complete  this  sketch  of  India 
at  the  time  of  Bdbar'a  invasion  it  remains  to  say  that  an 
independent  Mahometan  dynasty  reigned  at  Ahmaddbdd  in 
Guzorat  for  nearly  two  centuries  (from  1391  to  1573), 
until  conquered  by  Akbar  ;  and  that  Bengal  was  similarly 
independent,  nn(Ier  a  line  of  Afgbdn  kings,  with  Gaur  for 
their  capital,  from  1336  to  1573.  When,  therefore,  Bdbar 
invaded  India  in  1525,  the  greater  part  of  the  country  was 
Mahometan,  'but  it  did  not  recognize  the  authority  of  the 
Afghdn  sultan  of  the  Lodi  dynasty,  who  resided  at  Agr.i, 
and  also  ruled  the  historical  capital  of  Delhi.  After  having 
won  tha  battle  of  Fdnipat,  Bdbar  was  no  mure  acknowledged 


as  emperor  of  India  than  his  ancestor  Timvir  had  been. 
Bdbar,  however,  unlike  Timtlr,  had  resolved  to  settle  in  the 
plains  of  Hindustdn,  and  carve  out  for  himself  <t  new 
empire  with  tho  help  of  his  Mughal  followers.  His  first 
task  was  to  repel  an  attack  by  tho  R.ijputs  of  Chitor,  who 
seem  to  have  attempted  to  re-establish  at  this  time  a  Hinds 
empire.  The  battle  was  fought  at  Sikri  near  Agra,  and  b 
memorable  for  the  vow  made  by  the  easy  living  Bdbar  that 
he  would  never  again  touch  wine.  Bdbar  was  again 
victorious,  but  died  shortly  afte;wards  in  1530.  He  was 
succeeded  by  his  son  Humdyiin,  who  is  chiefly  known  as 
being  tho  father  of  Akbar.  In  Humdj-iin's  reign  the 
subject  Afghdns  rose  in  revolt  under  Sher  Shdli,  a  native 
of  Bengal,  who  for  a  short  time  established  his  authority 
over  all  Hindustdn.  Uumdyiln  was  driven  as  an  exile  into 
Persia ;  and,  while  he  was  flying  through  the  desert  of 
Sind,  his  son  Akbar  was  born  to  him  in  tho  uetty  fortress 
of  Umarkot.  But  Sher  Shdh  was  killed  at  the  storming 
of  the  rock-fortress  of  Kdlinjar,  and  Humdyin,  after  many 
vicissitudes,  succeeded  in  reestablishing  his  authority  at 
Lahore  and  Delhi. 

Humdyiin  died  by  an  accident  in  1556,  leaving  but  a  Akbw 
circumscribed  kingdom,  surrounded  on  every  side  by 
active  foes,  to  his  son  Akbar,  then  a  boy  of  ooly  fourteen 
years.  Akbarthe  Great,  the  real  founder  of  the  Mughal 
empire  as  it  existed  for  two  centuries,  was  the  contemporary 
of  our  own  Queen  Elizabeth  (1558-1603).  He  was  born 
in  1542,  and  his  reign  lasted  from  1556  to  1605.  When 
his  father  died  he  was  absent  in  the  Punjab,  fighting  the 
revolted  Afghdns,  under  the  guardianship  of  Bairdm  Khdn, 
a  native  of  Badakshdn,  whose  military  skill  largely  con- 
tributed to  recover  the  throne  for  the  Mughal  line.  For 
the  first  seven  years  of  his  reign  Akbar  was  perpetually 
engaged  in  warfare.  His  first  task  was  to  establish  his 
authority  in  the  Punjab,  and  in  the  country  around  Delhi 
and  Agra.  In  1668  he  stormed  the  Edjput  stronghold 
of  Chitor,  and  conquered  Ajmir.  In  1570  he  obtained 
possession  of  Oudh  and  Gwalior.  In  1672  he  marched  in 
person  into  Quzerat,  defeated  the  last  of  'the  independent 
sultdns  of  Ahmaddbdd,  and  formed  the  province  into  a 
Mughal  viceroyalty  or  subah.  In  the  same  year  his 
generals  drove  out  the  Afghdns  from  Bengal,  and  reunited 
the  lower  valley  of  the  Ganges  to  Hindustdn.  Akbar  was 
then  the  undisputed  ruler  of  a  larger  portion  of  India  than 
had  ever  before  acknowledged  the  sway  of  one  man. 
But  he  continued  to  extend  his  conquests  throughout  his 
lifetime.  In  1578  Orissa  was  annexed  to  Bengal  by  his 
Hindu  general  Todar  Mall,  who  forthwith  organized  a 
revenue  survey  of  the  whole  province.  Cabul  submitted 
in  1581,  Kashmir  in  1586,  Sind  in  1592,  and  Kandahdr 
in  1594.  Atlasthe  turned  his  arms  against  tiie  JIahometail 
kings  of  the  Deccan,  and  wrested  from  them  Berar ;  but 
the  perojanent  conquest  of  the  south  was  reserved  for 
Aurangzeb. 

If  the  history  of  Akbar  were  confined  to  this  long  list 
of  conquests,  his  name  would  on  their  account  alone  find 
a  high  place  among  those  which  mankind  delights  to 
remember.  But  it  is  as  a  civil  administrator  that  his 
reputation  is  cherished  in  India  to  the  present  day.  With 
regard  to  tho  land  revenue,  the  essence  of  his  procedure 
was  to  fix  tho  amount  which  the  cultivators  should  pay  a* 
one-third  of  the  gross  produce,  leaving  it  to  their  option 
to  pay  >in  money  or  in  kind.  The  total  land  revenue 
received  by  Akbar  amounted  to  about  16i  millions  sterling 
Comparing  the  area  of  his  empire  with  the  corresponding 
area  now  under  the  British,  it  has  been  calculated  that 
Akbar,  three  hundred  years  ago,  obtained  15J  millions 
where  they  obtain  only  131  millions, — an  amount  re- 
presentinj;  not  more  than  one  half  the  purchasing  power 
of  Akbar's  15.',-  millions.     Tho  distinction  between  kluUsii 
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land,  or  tlio  imperial  demesne,  and  ja/jii'  lands,  granted 
revenue  free  or  at  quit  rent  in  reward  for  Bervices,  also 
dates  from  the  time  of  Akbar.  As  regards  his  military 
system,  Akbar  invented  a  sort  of  feudal  organization,  by 
which  every  tributary  rAj4  tooii  hia  place  by  the  aide  of  his 
own  Maglial  nobles.  In  theory  it  was  an  aristocracy  based 
only  upon  military  command;  bat  practically  it  accom- 
plished the  object  at  which  it  aimed  by  incorporating 
the  hereditary  chiefships  of  RijputAua  among  the  mush- 
room creations  of  a  ^Mahometan  despotism.  Musalmdns 
and  Uiniius  wcro  alike  known  only  as  mamahddrt  or 
cammnndcrs  of  so  many  horse,  the  higliest  title  being  that 
of  amir  (ameer),  corrupted  by  European  travellers  into 
umrah  or  omraJi  The  third  and  lost  of  Akbar's  char- 
acteristic measures  were  those  connected  with  religious 
innovation,  about  which  it  is  difficult  to  speak  witn  pre- 
cision. The  necessity  of  conciliating  the  proud  warriors  of 
B^putana  had  taught  him  toleration  from  his  earliest 
days.  His  favourito  wife  was  a  lUjput  princess,  and 
another  wife  is  said  to  have  been  a  Christian.  Out  of 
four  hundred  and  fifteen  of  his  mansalddrt  whoso  names 
are  recorded,  as  many  as  fifty-one  were  Hindus.  Start- 
ing from  the  broad  ground  of  general  toleration,  Akbar 
vna  gradually  led  on  by  the  stimulus  of  cosmopolitan 
diacussi'jn  to  question  the  truth  of  his  inherited  faith. 
The  counsels  of  his  friend  Abul  FazI,  coinciding  with 
that  sense  of  superhuman  omnipotence  which  is  bred  of 
despotic  power,  led  Itim  at  last  to  promulgate  a  new  state 
religion,  based  upon  natural  thcolojy,  and  comprising  the 
best  practices  of  all  known  creeds.  In  this  strange  faith 
Akbar  himself  was  the  prophet,  or  rather  the  head  of  the 
church.  Every  morning  he  worshipped  the  sun  in  public, 
OS  being  the  representative  of  the  divine  soul  that  animates 
the  universe,  while  he  was  himself  worshipped  by  the 
ignorant  multitude. 

Akbar  died  in  1605.  in  his  sixty-third  year.  He  lies 
bnried  beneath  a  plain  slab  in  the  magnificent  mausoleum 
which  he  had  reared  at  Sikandra,  near  his  capital  of  Agra. 
As  his  name  is  atiU  clierished  in  India,  so  his  tomb  is  still 
honoured,  being  covered  by  a  cloth  presented  by  Lord 
Northbrook  when  viceroy  in  1873. 
Jthiagfr.  Tlie  reigo  of  Jahllngir,  his  son,  extended  from  1CC5  to 
1627.  It  is  chiefly  remarkable  for  the  influence  exercised 
over  tlie  emperor  by  his  favonrite  wife,  snmamed  NilrMaliil, 
or  the  Light  of  the  Harem.  The  currency  was  struck  in  her 
name,  and  in  her  hands  centred  all  the  intrigues  that  made 
ap  the  work  of  administration.  She  lies  buried  by  the 
aide  of  her  husband  at  Lahore,  whither  the  scat  of  govcrn- 
meut  had  been  moved  by  Jalidngfr,  just  as  Akbai  liad 
previously  transferred  it  from  Delhi  to  Agra.  It  was  in 
the  reign  of  Jah.'ingfr  that  the  English  first  established 
themselves  at  Surat,  and  also  sent  their  first  embassy  to 
Uis  Mughal  court. 
%ih  JihiLogit    was   succeeded   by    his    son    ShAh    Jahdn, 

Jthin.  wito  had  rebelled  against  his  father,  as  Jihanglr  had 
rebelled  against  Akbar.  ShAh  Jahi^n's  reign  is  generally 
regarded  as  the  period  when  the  Mughal  empire  attained 
its  greatest  magnificence,  though  not  its  greatest  extent  of 
territory.  He  founded  the  e.xisting  city  of  Delhi,  which 
LB  still  known  to  its  Mahometan  inhabitants  as  Jahin&b&d. 
At  Delhi  also  he  erected  the  celebrated  peacock  throne ; 
but  his  favourito  place  of  residence  was  Agra,  where  his 
name  will  ever  be  associated  with  the  marvel  of  Indian 
architecture,  the  Tdj  MahdL  TImt  most  chaste  and  most 
ornamental  of  buildings  was  erected  by  Shdh  Jahdn  as  the 
mausoleum  of  his  favourite  wife  Mumtaz  ilah^l,  and  he 
himself  lies  by  her  Bide.  It  is  said  that  twenty  thousand 
workmen  laboured  on  the  work  for  twenty  years.  Besides 
the  T4j,  Shdh  Jahdn  also  bnilt  at  Agra  within  the  old  fort 
the  palace  and  the  pearl  mosque,  both  of  which,  Uke  the 


Tiij,  have  been  preserved  to  be  objects  of  admiration  to  th 
present  day.  Shah  Jahin  had  four  sons,  whose  fratricida 
wars  for  the  succession  daring  their  father's  lifetime  it 
would  be  tedious  to  dwell  opoa  Bnffice  it  to  say  tJuu 
Aurangteb,  by  mingled  treachery  and  violence,  sopplantcd 
or  overthrew  his  brothers  and  proclaimed  himself  emperor 
in  1653,  while  Shih  Jahdn  was  yet  alive. 

Aiirangzeb's  long  reign,  from  1658  to  1707,  may  be 
regarded  as  representing  both  the  culminating  point  of 
Mughal  power  and  the  beginning  of  its  decay.  Unattrac- 
tive as  his  character  was,  it  contained  at  least  some  elcaients 
of  greatness.  None  of  his  successors  on  the  throne  was 
anything  higher  than  a  debauchee  or  a  poppet.  He  rraa 
tho  first  to  conquer  the  independent  sultdnsof  the  Deccon, 
and  to  extend  his  authority  to  tho  extreme  south.  Bat 
evea  during  his  lifetime  two  new  Hindu  nationalities  were 
being  formed  in  the  Marhattds  and  the  Sikhs ;  while  im- 
mediately after  his  death  the  nawabs  of  tho  Deccaii,  of 
Oudh,  and  of  Bengal  raised  themselves  to  practical  in- 
dependcnca  Aurangzeb  had  indeed  enlarged  the  empire, 
but  he  had  not  strengthened  its  foundations.  During  the 
reign  of  his  father  ShAh  Jahdn  he  had  been  viceroy  of  tho 
Dcccan  or  rather  of  the  northern  portion  only,  which  liad 
been  annexed  to  the  Mughal  empire  since  the  reign  of 
Akbar  His  early  ambition  was  to  conquer  tho  ^fabomctan 
kings  of  Bfjapur  and  Golcondo,  who,  since  the  downfall  of 
Vijayanagar,  had  been  practically  supremo  over  tho  south. 
This  object  was  not  accomplished  without  many  tedious  Ritr  of 
campaigns,  in  which  Sivojl,  the  founder  of  the  Marhatti  ^■'•^•"*, 
confederacy,  first  comes  npon  the  scene.  In  name  Sivojf  l**"- 
was  a  feudatory  of  the  house  of  Bijapur,  on  whoso  behalf 
ha  held  the  rock-forts  of  his  native  Ghdts ;  but  in  fact 
ho  found  his  opportunity  in  playing  off'  tho  Mahometan 
powers  against  ono  another,  and  in  rivalling  Aurangzeb 
himself  in  the  art  of  treachery.  In  1680  Sivajl  died,  and 
his  son  and  successor,  Sarabhajl,  was  betrayed  to  Auraiigzeb 
and  put  to  death.  The  rising  Marhattd  power  was  thus 
for  a  time  checked,  and  tho  Mughal  armies  were  set  free 
to  operate  in  the  eastern  Deccan.  In  1686  the  city  of 
F.fjapur  was  taken  by  Anrangzeb  in  person,  and  in  the 
following  year  Golconda  also  fell.  No  independent  piwer 
then  remained  in  the  soath,  though  tire  numerous  K'cal 
chieftains,  known  as  pdlrydjs  and  naiks,  never  formally 
submitted  to  the  Mughal  empire.  During  the  early  }-enis 
of  his  reign  Aurangzeb  had  fixed  his  capital  at  Delhi,  whilo 
he  kept  his  dethroned  father,  Shdh  Jalu-in,  in  close  confine 
ment  at  Agr.i,  In  1682  he  set  out  with  his  army  on  his 
victorious  marc)i  into  the  Deccan,  and  from  that  time  until 
his  death  in  1707  lie  never  ogain  returned  to  Delhi.  In 
this  camp  life  Aurangzeb  may  be  taken  as  representative 
of  one  aspect  of  the  Mughal  rule,  wliich  has  been  pictur- 
esquely described  by  European  travellers  of  that  day.  They 
agree  in  depicting  the  emperor  as  a  peripatetic  sovereign, 
and  the  empire  as  held  together  by  its  military  high- 
ways no  less  than  by  the  strength  of  its  armies.  The 
great  road  running  across  the  north  of  the  peninsula, 
from  Dacca  in  the  east  to  Lahore  in  the  west,i8  generally 
attributed  to  tho  Afghdn  usurper,  Sher  Shih.  Tho  otiscr 
roads  branching  out  southward  from  Agra,  to  Surat  and 
Burhanpur  and  Golconda,  were  undoubtedly  tho  wort  of 
Moghal  times.  Each  of  tliese  roads  was  laid  out  with 
avenues  of  trees,  with  wells  of  water,  and  with  frequent 
lardia  or  rest-houses.  Constant  communication  between 
the  capital  and  remote  cities  was  maintained  by  a  system 
of  foot-runners,  whose  aggregate  speed  is  said  to  have 
surpassed  that  of  a  horse.  Comm'>rce  was  conducted  by 
means  of  a  caste  of  bullock-drivers,  whone  occuoattcm  io 
India  is  hardly  yet  extincL 

On  the  death  of  Aurangzeb  in  1707,  the  decline  of  the 
Mughal  empire  set  in  with  extraordinary  rspiditjr.     Ttq 
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emperors  after  Aurangzeb  aro  enumerated  ia  tbe  chronicles, 
but  none  of  them  has  left  any.  mark  on  history.  His  sou 
and  successor  was  Baliddur  Sluih,  who  reigned  only  five 
years.  Then  followed  in  order  three  sons  of  EaliAdur 
Shdh,  whose  united  reigns  occupy  only  five  years  more. 
In  1739  Nidir  Sh;ih  of  Persia,  the  sixth  and  last  of  the 
great  Mahometan  couquercu-s  of  India,  swept  like  a  whirl- 
wind over  Hindudtin,  and  sacked  the  imperial  city  of 
Delhi.  '  Thenceforth  the  Great  Mughal  (Mogul)  became  a 
mere  name,  though  the  hereditary  succession  continued 
unbroken  down  to  our  own  day  Uoal  power  had  passed 
into  the  hands  of  Mahometan  courtiers  and  Marhatta 
generals,  both  of  whom  were  then  carving  for  themselves 
jjingdoms  out  of  the  dismembered  empire,  until  at  last 
British  authority  placed  itself  supreme  over  all.  From  the 
time  of  Aurangzeb  no  MusalmAn,  however  powerful,  dared 
lo  assume  the  title  of  sultdn  or  emperor,  with  the  single  ex- 
ception of  Tipu's  brief  paroxysm  of  madness.  The  name  of 
namib,  corrupted  by  Europeans  iuto  "  nabob,"  appears  to 
be  an  iuvention  of  the  Mughals  to  express  delegated  autho- 
rity, and  as  such  it  is  the  highest  tills  conferred  upon 
Mahometans  at  the  present  day,  as  ma?idrdjd  is  the  highest 
title  conferred  upon  Hindus,  At  first  nawabs  were  only 
found  in  important  cities,  such  as  Surat  and  Dacca, 
with  the  special  function  of  administering  civil  justice ; 
criminal  justice  was  in  the  hands  of  the  l-oiicdl.  The 
corresponding  oificials  at  that  time  iu  a  large  tract  of 
country  were  the  suhaluldr  and  the  fanjddr.  But  the 
title  of  subahddr,  or  viceroj',  gradually  dropped  into 
desuetude,  as  the  paramount  power  was  shaken  off,  and 
nawdb  became  a  territorial  title  with  some  distinguishing 
adjunct.  During  tlie  troubled  period  of  intrigue  and 
fissassinatiou  that  followed  on  the  death  of  Aurangzeb,  two 
Mahometan  foreigners  rose  to  high  position  as  courtiers 
and  generals,  and  succeeded  in  transmitting  their  power 
to  their  sons  The  one  was  Chin  Kulich  Khdn,  also  called 
Asof  Jah,  and  still  mure  commonly  Nizdm-ul-SIulk,  who 
was  of  Turkomdn  origin,  and  belouged  to  the  Sunni  sect. 
His  independence  at  Hyderabad  in  the  Deccan  dates  from 
1712.  The  other  was  Sa.idat  All  KhAn,  a  Persian,  and 
therefore  a  ShiA,  who  was  appointed  subahdAr  or  nawAb 
of  Oudh  in  1720.  Thenceforth  those  tno  important  pro- 
vinces paid  no  more  tribute  to  Delhi,  though  their  heredi- 
tary rulers  continued  to  seek  formal  recognition  from  the 
emperor  on  their  succession.  The  MarhattAs  were  in  pos- 
session of  the  entire  west  and  great  part  of  the  centre  of 
the  peninsula;  while  the  rich  and  uuwarlike  pro\inceof 
Bengal,  though  governed  by  an  hereditary  line  of  nawAbs 
founded  by  Murshid  Kuli  KliAn  in  1701,  still  continued 
to  pour  its  wealth  into  the  imperial  treasury.  Tlie  central 
(luthority  never  recovered  from  the  invasion  of  XAdir  ShAh 
in  1739,  who  carried  off  plunder  variously  estimated  at 
from  8  to  30  millions  sterling  The  iMarhattAs  closed 
round  Delhi  from  the  south,  and  the  Afghdnj  from  the 
west.  Tiie  victory  of  PAnipat,  won  by  Ahmad  ShAh 
Durdni  over  the  united  Marhattd  confederacy  in  17G1, 
gave  the  Mahometans  one  more  chance  of  rule.  But 
Ahmad  ShAh  had  no  ambition  to  found  a  dynasty  of  his 
own,  nor  were  the  British  iu  Bengal  yet  ready  for  territorial 
conquest.  Shdh  Alam,  the  lineal  heir  of  the  JIughal  line, 
was  thus  permitted  to  ascend  the  throne  of  Delhi,  where 
he  lived  during  the  great  jiart  of  a  long  life  as  a  puppet  in 
the  hands  of  MahAdajf  Sindliia  He  was  succLcded  by 
Akbarll.,  who  lived  similarly  under  the  shadow  of  British 
proteptlon.  Last  of  all  came  Bahddur  ShAh,  who  atoned 
for  his  association  with  the  mutineer^'  in  1857  by  banish- 
ment to  Buvmah.  Thns  ended  the  Mughal  line,  after  a 
history  which  covcr.<  Ihruo  hundred  and  thirty  years. 
Mahometan  rule  remodelled  the  revenue  system,  and  has 
left  behind  forty  millioD,j  ol  ^fusalmAus  in  British  India. 


Early  European  SetthmenlB. 

ilahometan  invaders  have  always  e\itered  India  from  the 
north-west.  Her  now  conquerors  approached  from  the  sen 
and  from  the  south.  From  the  time  of  Alexander  to  that 
of  Vasco  da  Garaa,  Europe  had  enjo}cd  little  direct  inter- 
course with  the  Erist,  An  occasional  traveller  brought 
back  stories  of  powerful  kingdoms  and  of  untold  wealth  ; 
but  the  passage  by  sea  was  unthought  of,  and  by  laud 
many  wide  deserts  and  warlike  tribes  lay  between.  Com- 
merce, indeed,  never  ceased  entirely,  being  carried  on 
chiefly  by  the  Italian  cities  on  the  Mediterrauean,  which 
traded  to  the  ports  of  the  Levant.  But  to  the  Europeans 
of  the  15th  century  India  was  practically  an  unknown  land, 
which  powerfully  attracted  the  imagination  of  spirits  "stimu- 
lated by  the  Renaissance,  and  ardent  for  discovery.  All  tlie 
learning  on  this  subject  has  been  collected  by  Dr  Birdwood 
in  his  admirable  Jlepoit  on  the  Old  Ihcords  oj  the  India 
Ofice  (1879),  from  which  the  present  section  is  largely 
borrowed.  In  1192  Christopher  Columbus  set  sail  under 
the  Spanish  flag  to  seek  India  beyond  the  Atlantic,  bearing 
with  him  a  letter  to  the  gre.it  khan  of  Tartary.  The  expedi- 
tion under  Yasco  da  Gama  started  from  Lisbon  fivo  years' 
later,  and,  doubling  the  Cape  of  Good  Hope,  cast  anchor 
off  the  city  of  Calicut  on  tbe  20th  May  1-198,  after  a  pro- 
longed voyage  of  nearly  eleven  months.  From  the  first 
Da  Gama  encountered  hostility  from  the  "  Moors,"  or  rather 
Arabs,  who  monopolized  the  sea-borne  trade ;  but  he  seems 
to  have  found  favour  with  the  zamorin,  or  Hindu  rAjA  of 
Malabar.  It  may  bo  worth  while  to  recall  the  contem- 
porary condition  of  India  at  that  epoch.  An  AfghAn  of 
tlie  Lodi  dynasty  was  on  the  throne  of  Delhi,  and  another 
AfghAn  king  was  ruling  over  Bengal.  AhmadAbdd  in 
Guzorat,  Gulbargah,  Bijapur,  Ahmadnagar,  and  Eilichpur 
in  the  Deccan  were  each  the  capital  of  an  independent 
Mahometan  kingdom  ;  while  the  Hindu  r.Ajd  of  Vijayanagar 
w.as  recognized  as  paramount  over  the  entire  south,  and  was 
perhaps  the  mo.st  powerful  monarch  to  be  found  at  that 
time  in  all  India.  Neither  Mughal  uor  Marhattd  had  yet 
appeared  above  the  political  horizon. 

After  staying  nearly  six  months  on  the  Malabar  coast, 
Da  Gama  returned  to  Europe  by  the  same  route  as  he  had 
come,  bearing  with  him  the  following  letter  from  the 
zamorin  to  the  king  of  Portugal:  "Vasco  da  Gama,  a 
nobleman  of  your  household,  has  visited  my  kingdom  and 
has  given  me  great  pleasure.  In  my  kingdom  there  is 
-abundance  of  cinnamon,  'cloves,  ginger,  pepper,  and 
precious  stones.  What  I  seek  from  thy  country  is  gold, 
silver,  coral,  and  scarlet."  The  arrival  of  Da  Gama  at 
Lisbon  was  celebrated  with  national  rejoicings  scarcely  less 
enthusiastic  than  had  greeted  the  return  of  Columbus.  If 
the  West  Indies  belonged  to  Spain  by  priority  of  discovery, 
Portugal  might  claim  the  East  Indies  by  the  same  right 
Territorial  ambition  conspired  with  the  rpiritof  proselytism 
and  with  the  ijreedof  commerce  to  fill  all  Portuguese  minds 
w  ith  the  dream  of  a  mighty  Oriental  empire.  The  early 
Portuguese  discoverers  were  not  traders  or  private  adven- 
turers, but  admirals  with  a  royal  commission  to  conquer 
territory  and  promote  the  spread  of  Christianity  Aj  cond 
expedition,  consisting  of  thirteen  ships  and  twelve  hundred 
soldiers,  under  the  command  of  Cabral,  was  despatched  iu 
1500.  "The  sum  of  his  instructions  was  to  begin  with 
preaching,  and,  if  that  failed,  to  proceed  to  the  sharp 
determination  of  the  sword."  On  his  outward  voyage 
Cabral  was  driven  by  stress  of  weather  to  the  coast  of 
Brazil.  Ultimately  he  reached  Calicut,  and  established 
factories  both  there  and  at  Cochin,  in  the  face  of  active 
hostility  from  the  natives.  In  1502  the  king  of  Portugal 
obtained  from  Pope  Alexander  YI.  a  bull  constituting  him 
"lord  of  the  navigation,  conniiests.  and  trade  of  Ethiopia, 
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Arabia,  Persia,  and  India."  In  that  year  Va3co  da  Gaua 
sailed  again  to  tlio  East,  with  a  fleet  numbering  twenty 
vessels.  He  formed  an  alliance  with  the  rAjiis  uf  Cochin 
and  Cananore  against  the  zamoria  of  Calicut,  and  bom- 
barded the  latter  in  his  palace.  In  1503  the  great 
Alfonso  d' Albuquerque  is  first  heard  of,  as  in  com- 
mand of  one  of  three  expeditions  from  Portugal.  lu 
1505  a  large  fleet  of  twenty-two  sail  and  fifteen  tliousaud 
men  was  sent  under  Fraocisco  de  Almeida,  the  first 
Portuguese  governor  and  viceroy  of  India.  In  1509 
Albuquerque  succeeded  as  governor,  and  widely  extended 
the  area  of  Portuguese  influence.  Having  failed  in  an 
attack  upon  Calicut,  he  seized  Goa,  which  has  ever  since 
remained  the  capital  of  Portuguese  India.  Then,  sailing 
round  Ceylon,  he  captured  Malacca,  the  key  of  the 
navigation  of  the  Indian  archipelago,  and  opened  a  trade 
with  Siam  and  the  Spice  Islands.  Lastly,  ho  sailed  back 
westwards,  and,  after  penetrating  into  the  Persian  Gulf  and 
the  Red  Sea,  returned  to  Goa  only  to  die  in  1515.  In  1521 
Vasco  da  Gama  came  out  to  the  East  for  the  third  time,  and 
he  too  died  at  Cochin.  For  exactly  a  century,  from  1500  to 
1600,  the  Portuguese  enjoyed  a  monopoly  of  Oriental  trade. 

"  From  Japan  and  the  Spice  Islands  to  the  Red  Sea  and  the  Capo 
•f  Good  Hope,  they  were  the  sole  masters  and  dispensers  of  the 
treasures  of  the  cast ;  while  their  possessions  along  the  Atlantic 
toast  of  Africa  and  in  Brazil  complete  their  maritime  empire.  But 
they  never  commaiiJed  the  necessary  resources  either  of  militaiy 
•trengtU  or  personal  character  for  its  maintenance  and  defence. 
They  were  also  iu  anotlier  way  unprepared  for  tlie  commerce  of 
which  they  thus  obtained  the  control.  Their  national  character 
hid  been  farmed  in  their  ecciuar  contest  with  the  Moors,  and  above 
■11  things  they  were  knights  errant  and  crusaders,  who  looked  on 
t»ery  paMn  as  an  enemy  at  once  of  Portugal  and  of  Christ  It  is 
imirasbible  for  any  one  who  has  not  read  the  contemporary  Dncratires 
of  their  discoveries  and  conquests  to  conceive  the  grossness  of  the 
saperstilion  and  the  cruelty  with  which  the  whole  history  of  their 
exploration  ^nd  subjugation  of  the  Indies  is  stainc<t  Albuquerque 
•lone  endeavoured  to  conciliate  the  ^ood  will  uf  the  natives,  and  to 
live  in  friendship  with  the  Hindu  princes,  who  were  naturally  better 
pleased  to  have  the  Portuguese,  as  governed  by  him,  for  their  neigh- 
bours and  allies  than  the  Mahometans  whom  he  had  expelled  or  sub- 
dued. The  justice  and  magnanimity  of  his  rule  did  as  much  to  extend 
and  confirm  the  power  of  the  Portuguese  in  the  £ast  as  the  courage 
■nd  success  of  his  military  achievements  ;  and  in  such  veneration 
was  his  memory  held  by  the  Hindus,  and  even  by  the  Mahometans, 
!n  Goa  that  they  were  accustomed  to  repair  to  his  tomb,  and  there 
litter  their  complaints,  as  if  in  the  presence  of  his  shade,  and  call 
Bpon  God  to  deliver  them  from  the  tyranny  ot  his  successors.  The 
trueltica  of  Soaicz,  Sequeyra,  Menezes,  Da  Gama,  and  succeeding 
viceroys  drove  the  natives  to  desperation,  and  encouraged  the 
princes  of  western  India  in  1£>67  to  form  a  league  against  the 
Fortnguese,  in  which  they  were  at  once  joined  by  the  king  of  Achin. 
Their  ondisciplined  armies  were  not  able  to  stand  against  the 
veteran  soldiers  uf  Portugal,  200  of  whom,  at  Malacca,  utterly 
routed  and  put  to  flight  a  force  of  15,000  of  the  enemy. 
When,  in  1578,  Malacca  was  again  besieged  by  the  king  of  Achin, 
the  small  garrison  of  Portuguese  succeeded  in  inflicting  a  loss  on 
him  of  10,000  men  and  all  his  cannon  and  junks.  Twice  again, 
in  1615  and  for  the  last  time  in  1623,  it  was  besieged,  and  on  each 
occasion  the  Achincse  were  repulsed  with  equal'  bravery  and  goo<l 
fortune.  But  these  incessant  attacks  on  the  Portuguese  evinced  the 
decline  of  their  em]>ire,  while  the  increased  military  forces  scut  out 
to  the  East  proved  an  insupportable  drain  on  tho  revenues  and 
population  of  Portugal. 

"  In  1580  the  crown  of  Portugal,  consequent  on  the  death  of  King 
Sebastian,  became  united  with  that  of  Spain,  nnder  Philip  II  — an 
event  which  proved  the  last  fatal  blow  to  the  maritime  and  commer- 
cial supremacy  of  Portugal.  It  proved  fatal  in  many  ways,  but 
ehieHy  because  the  interests  of  Portugal  in  Asia  were  subordinated 
to  tho  European  interests  of  Spain  In  16<0  Portugal  again  became 
a  separate  kingdom,  but  in  the  meanwhile  the  Dutch  and  English 
had  appeared  in  the  Eastern  Seas,  and  befce  their  indomitable  com- 
petition the  Portuguese  trade  and  dominion  of  the  Indies  withered 
away  as  rapidly  as  it  diad  sprung  up.  Tho  period  of  the  highest 
development  of  Portuguese  commerce  was  probably  from  1590  to 
1610,  on  the  eve  of  the  subversion  of  their  political  power  by  the 
Dutch,  and  when  their  political  administration  in  India  was  at  its 
lowest  depth  of  degradation.  At  this  jicriod  a  single  fleet  of  Portu- 
guese merchantmen  sailing  from  Goa  to  Cambay  or  Sural  would 
number  as  many  as  150  or  250  'carracks.'  Kow  only  ono  Portu- 
guese ship  saiU  from  Lisbon  to  Goa  in  the  year  " 


The  only  remaining  Porlugueso  pojiesaions  in  India  are  Goo, 
Daman,  aud  Diu,  all  on  tho  ucit  "onst,  with  an  area  of  1086  square 
miles  ond  a  population  of  407,712  souls.  Tho  general  census  of 
1871  also  returned  426  I'oiluguese  dwelling  in  Uritith  ludia,  not 
including  those  of  mixed  destciit,  of  wlioiu  aloul  30,000  ar*  fouud 
in  Boiubay  aud  20,000  in  Bengal,  chiefly  in  the  neighbourhood  of 
Dacca  and  Chittagong.  The  Tntlcr  ore  known  as  I'iiinchiy  ;  ond, 
ex.-epting  that  they  retain  the  Koinan  Catliolic  faith  oiidEuroiicnii 
Burnames,  ore  scarcely  to  bo  distinguiilicd  cither  by  colour  or  by 
hoi  its  of  life  from  tho  natives  among  whom  they  live. 

The  Dutch  were  tho  first  European  nation  to  break 
through  the  Portuguese  monopoly.  During  the  16th  cen- 
tury Bruges,  Antwerp,  and  Amsterdam  became  success! rely 
tho  great  emporia  whence  Indian  produce,  imported  by  the 
Portuguese,  was  distributed  to  Germany  and  even  to 
England.  At  first  tho  Dutch,  following  in  the  track  of 
the  English,  attempted  to  find  their  way  to  India  by  sailing 
round  tho  north  coasta  of  Europe  and  Asia.  AVilliam 
Barents  is  honourably  known  as  the  leader  of  three  of  tlieser 
arctic  expeditions,  in  the  last  of  which  he  perished.  The 
first  Dutchman  to  double  the  Cape  of  Good  Hope  was 
Cornelius  Houtman,  who  reached  Sumatra  and  Bantam  in 
1596.  Fortliwith  private  companies  for  trade  with  the 
East  were  formed  iu  many  parts  of  the  United  Provinces, 
but  in  1G02  they  were  all  amalgamated  by  the  states-general 
into  "The  Dutch  East  India  Company."  Within  a  few 
years  the  Dutch  had  established  factories  on  the  continent 
of  India,  in  Ceylon,  in  Sumatra,  on  the  Persian  Gulf,  and 
on  the  Red  Sea,  besides  having  obtained  exclusive  possession 
cf  the  Moluccas.  In  1618  they  laid  the  foundation  of  the 
city  of  Batavia  in  Java,  to  be  the  seat  of  the  eupremd 
government  of  the  Dutch  possessions  in  the  East  Indies, 
which  had  previuusly  been  at  Amboyno.  At  about  the 
same  time  they  discovered  the  coast  of  Australia,  and  in 
North  America  founded  the  city  of  New  Amsterdam  or 
Manhattan,  now  New  York.  During  the  17th  century 
the  Dutch  maritime  power  was  tho  first  in  the  world. 
The  massacre  of  Amboyna  in  1G23  led  the  English 
East  India  Company  to  retire  from  the  Eastern  seas 
to  the  continent  of  India,  and  thus,  though  indirectly, 
contributed  to  the  foundation  of  the  British  Indian 
empire.  Tho  long  naval  wars  and  bloody  battles  between 
the  English  and  the  Dutch  within  tho  narrow  seas  were 
not  terminated  until  William  of  Orange  united  the  two 
crowns  in  1689.  In  the  far  East  the  Dutch  ruled 
without  a  rival,  and  gradually  expelled  the  Portuguese 
from  almost  nil  their  territorial  possessions.  In  1635  they 
occupied  Formosa;  in  ICIO  they  took  Malacca,  a  blow 
from  which  the  Portuguese  never  recovered;  in  1651  they 
founded  a  colony  at  the  Cape  of  Good  Hope,  as  a  half-way 
station  to  the  East;  in  1G58  they  captured  Jafi'napatatn, 
the  last  stronghold  of  tho  Portuguese  in  Ceylon;  in  1661 
they  wrested  from  the  Portuguese  all  their  earlier  settlements 
on  the  pepper-bearing  coast  of  Malabar.  The  rapid  and 
signal  downfall  of  the  Dutch  colonial  empire  is  to  be 
explained  by  its  shortsighted  commercial  policy.  It  was 
deliberately  based  upon  a  monopoly  of  the  trade  in  spices, 
and  remained  from  first  to  lost  destitute  of  the  true  imperial 
spirit.  Like  the  Phoenician."*  of  old,  the  Dutch  stopped 
short  of  no  acts  of  cruelty  towards  their  rivals  in  commerce  ; 
and,  like  tho  Phoinicians,  they  failed  to  introduce  a  respecl 
for  their  own  higher  civilization  among  the  natives  with 
whom  they  came  in  contact.  The  knell  of  Dutch 
supremacy  was  sounded  by  Clive,  when  in  1758  ho 
attacked  the  Dutch  at  Chinsurab  both  by  land  and  water, 
and  forced  them  to  an  ignominious  capitulation  n  tli» 
great  French  war  from  1781  to  1811  England  wrested  from 
Holland  every  one  of  her  colonies;  though  Java  was  restored 
in  1816  and  Sumatra  in  exchange  It  Malacca  in  1824. 
At  the  present  time  the  Dutch  flag  flics  nowhere  on  the 
mainland  of  India,  though  tho  quaint  houses  and  regular 
canals  at  Chiosurab,  at  Ncgapatam,  at  JaS'napatam,  and  at 
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many  petty  ports  on  the  Coromandel  and  Malabar  coasts, 
remind  tlis  traveller  of  familiar  scenes  in  the  Netherlands. 
"i  ths  census  of  1S72  onjy  seventy  Dutchmen  were 
ennmorated  throughout  the  whole  of  India. 

The   earliest   English   attempts    to    roach    India    were 
made  by  the  North-Wcst  Passage.     In  1496  Henry  YII. 
ranted  letters  patent  to  John  Cabot  and  his  three  sons  (of 
whom  one  was  the  better  known  Sebastian)  to  fit  out  two 
ships  fir  tha  exploration  of  that  routa     They  failed,  but 
discovered  the  island  of  Newfoundland,  and  sailed  along 
the  coast  of  America  from  Labrador  to  Virginia.     In  1553 
the  ill-fated  Sir  Hugh  Willoughby  attempted  to  force  a 
pissage  along  the  north  of  Europe  and  Asia,  tlie  successful 
occomplishment  of  which  has  been  reserved  for  a  Swedish 
savant  of  our  own  generation.     Sir  Hugh  perished  miser- 
ably, but  his  second  in  commaud,  Chancellor,  reached  a 
harbour,  on  the  AVhite  Sea;  now  Archangel.     Thence  ho 
penetrated  by  land  to  the   court   of  the  grand-duke   of 
Moscow,  and  laid  the  foundation  of  "  the  Russia  Company 
for  carrj-iag  on  the  overland  tra^'"  between  India,  Persia, 
Bokhara,  and  Moscow."     Many  subsequent  attempts  were 
made  at  the  North- West  Passage  from  157G  to  1616,  which 
liave   left  on  our  modern  maps  the  imperishable  names 
of  Frobisher,  Davis,  Hudson,  and  Baffin.     Meanwhile,  in 
1577,  Sir  Francis  Drake  had  circumnavigated  the  globe, 
and  on  his  way  home  had  touched  at  Ternate,  one  of  the 
Moluccas,  the  king  of  which  island  agreed  to  supply  the 
English  nation   with   all  the  cloves   it  produced.     "  The 
first  Englishman  who  actually  visited  India  Kas  Thomas 
Stephens,  in  1579,  unless  there  be  any  foundation  in  fact 
for  the  statement  of  William  of  Malmesbury,  that  in  the 
year  883  Sighelmus  of  Sherborne,  being  sent   by  King 
Alfred  to  Rome  with  presents  to  the  pope,  proceeded  from 
ihence  to  the  East  Indies  to  visit  the  tomb  of  St  Thomas  at 
Myiapore  (Maflnpur,  also  called  Saint  Thora^,  a  suburb 
of  Madras),  and   brought  back  with  him  a  quantity  of 
jewels  and  spices.     Stephens  was  educated  at  New  College, 
Oxford,  and  was  rector  of  the  Jesuits'  College  in  Salsette. 
Eis   letters  to   his  father  are  said  to  have   roused  great 
Overbir.a  enthusiasm  in  England  to  trade  directly  with  India.     In 
eipedi-    1583  three  English  merchants,  Ralph  Fitch,  James  Ncw- 
'  berry,  and  Leedes,  went  out  to  India  overland  as  mer- 

cantile adventurers.  The  jealous  Portuguese  threw  them 
into  prison  at  Ormuz,  and  again  at  Goa.  At  length 
Newberry  settled  down  as  a  shopkeeper  at  Goa,  Leedes 
entered  the  service  of  the  Great  Slughal,  and  Fitch,  after 
n  lengthened  peregrination  in  Ceylon,  Bengal,  Pegu,  Siam, 
Malacca,  and  other  parts  of  the  East  Indies,  returned  to 
England." 

The  defeat  of  the  "Invincible  Armada"  in  1588,  at 
wMch  time  the  crowns  of  Spain  and  Portugal  were  united, 
gave  a  fresh  stimulus  to  maritime  enterprise  in  England ; 
jind  the  successful  voyage  of  Cornelius  Houtman  in  1596 
showed  the  way  round  the  Cape  of  Good  Hope  into  waters 
hitherto  monopolized  by  the  Portuguese 

The  fonnilation  of-the  English  East  India  Company  wa3  on  lh"s 
wise  : — "In  1599  the  Butch,  wlio  had  now  firmly  established  their 
trade  in  the  East,  having  raised  the  price  of  pepper  a^jainst  us  from 
3s.  per  lb  to  63.  and  83.,  the  merchants  of  London  held  a  meeting  on 
the  22d  September  at  Founders'  Hall,  with  the  lord  m.iyor  in  the 
chair,  and  agreed  to  form  an  association  for  the  purpose  of  trading 
directly  Ttith  India.  Queen  Elizabetl)  also  sent  SirJohn  llildenhall 
by  Constantinople  to  tlie  Great  ilughal  to  apply  for  privileges  for 
the  English  company,  for  which  she  was  then  preparing  a  charter, 
»nd  on  the  31st  December  1600  the  English  East  India  Company 
was  incorporated  by  royal  charter  under  the  title  of  'The  Governor 
and  Company  of  Merchants  of  London  trading  to  the  East  Indies.' " 
The  original  company  had  only  one  hundreil  and  twenty-five  sl]are- 
holders,  and  a  capital  of  £70,000,  which  was  raised  to  £-100,000  in 
1612,  when  voyages  were  first  undertakenon  the  ioint-slock  account. 
Coortec'e association,  known  alsoaa  "The  Assaaa  Merchant'."  from 
*  factory  founded  by  them  in  Madagascar,  was  established  in  1635, 
but,  after  a  period  of  internecine  rivalry,  united  with  the  Loudon 
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Company  in  1650.  Tn  1655  the  "Comi<inyor  Merchant  Adven- 
turers" obtained  n  charter  from  Cromwell  lo  trade  with  India,  but 
unitcil  with  the  original  coni|>nny  two  years  Liter.  A  more 
formidable  rival  subscquintly  appealed  in  the  English  eonii  any,  or 
"Gcucral  Society  trading  to  the  East  Indies,"  -.vhiih  was  iiicoi-por- 
ated  under  powerful  patronage  in  109S,  with  a  capital  of  2 
millions  sterling.  Aceoi-ding  to  Evelyn,  in  his  lihry  for  March  5, 
1C9S,  "the  old  East  India  Company  lost  their  bu^iiuss  against  tbo 
new  company  by  ten  votes  in  parliament,  so  many  of  their  fiieude 
being  absent,  goingto  see  a  tiger  baited  by  dogs."    However,  a  com-  j 

promise   was   speidily   eH'ceted   througli   the  arbitration   of   Lord  I 

Godolphin  in  1702,  and  the  London  and  the  English  companies 
were  hnaliy  amalgamated  in  1709,  under  the  style  of  "Tlie  United 
Company  of  Merchants  of  England  trading  to  the  East  Indies.' 
At  tlie  same  tinie  the  Company  advanced  a  loon  to  the  state  ol 
£3,190,000  at  3  per  cent,  interest,  in  consideration  of  the  exclusive 
privik'go  to  trade  to  all  places  between  the  Capo  of  Good  Hope  ami 
the  Straits  of  JIagellan. 

Tlie  early  voyages  of  the  Company,  from  1600  to  1612,  are  distin- 
guished as  the  "separate  voyages,"  twelve  in  number.  The  sul>- 
seribers  individually  bore  the  expenses  of  each  voyage,  and  rcapej 
the  whole  profits.  With  the  exception  of  the  fourth,  all  these 
separate  voyages  were  highly  prosperous,  the  profits  hardly  ever 
falling  below  100  per  cent.  After  1612  the  voyages  were  conducted 
on  the  joint-stock  account. 

The  following  chronological  sketch  of  the  progress  of  the  Company 
in  the  East  is  q^iioted  almost  verbatim  from  Dr  Biidwood's  valuable 
report : — 

"The  English  were  r\;erywhero  opposed  from  the  first,  as  the  EngUsli 
Dutch  had  been,  by  the  Portuguese  ;  but  James  Lancaster  succeeded  settle- 
in  the  first  voyage  (1602)  in  establishiug  commercial  relations  with  nient* 
the  king  of  Achiu,  and  at  Priaman  in  the  island  of  Sumatra,  and 
with  the  Moluccas,  and  at  Bantam,  where  he  settled  a  factory  or 
'House  of  Trade'  in  1603.  In  160-4  the  Company  undertook  their 
second  voyage,  commanded  by  Sir  Henry  Miduleton,  who  extended 
their  trade  to  13anda  and  Amboyna.  The  success  of  these  voyages 
was  so  great  that  it  induced  a  number  of  private  merchants  to 
endeavour  to  obtain  a  participation  in  the  trade;  and  in  1606 
James  I.  granted  a  licence  to  Sii-  Edward  Miclielborne  and  others 
to  traila  'to  Cathay,  China,  Japan,  Corea,  and  Cambaya.* 
Miclielborne,  however,  on  arriring  in  the  East,  instead  of  exploring 
new  sources  of  commerce  as  the  East  India  Company  were  doing, 
followed  the  pernicious  example  of  the  Portuguese  in  plundering 
the  native  traders  among  the  islands  of  the  Indian  Archipelago.  He 
in  this  way  secured  a  considerable  booty,  but  brought  great  disgrace 
on  the  British  name,  and  much  hindered  the  Company's  biu-iness 
at  Bantam.  In  1608  Captain  D.  Middleton,  in  command  of  the 
fifth  voyage,  was  prevented  by  the  Dutch  from  trading  at  Banda. 
but  succeeded  in  obtaining  a  cargo  at  Pulo  Way.  In  tliat  year  also 
Captain  Hawkins  in  the  third  voy.age,  commanded  by  Captain 
Keeling,  proceeded  from  Surat  as  envoy  from  James  I.  and  the  East 
India  Company  to  the  court  of  the  Great  Mughal.  He  was  graciously 
received  by  the  emjieror  (Jahangi'r),  and  remained  three  years  at 
Agra.  In  1609  Captain  Sharpey,  who  had  conducted  the  fourth 
voyage,  obtained  the  gi-ant  of  free  tr.ide  at  Aden,  and  a  cargo  of 
pepper  at  Priaman.  In  that  year  also  the  Company  constructed 
the  dockyard  at  Dcptford, — which  was  the  beginning,  observes  Sir 
William  Jlonson,  ',of  the  increase  of  great  ships  in  England.'  In 
1611  Sir  Henry  Jliddleton,  in  command  of  the  sixth  voyage,  arriveil 
before  Camlay,  and  resolutely  fought  the  Portuguese,  who  tried  to 
beat  him  off,  and  obtained  some  important  concessions  from  the 
native  powers.  In  1610-11  also  Captain  Hippon,  coinmandiDg 
the  seventh  voyage,  succeeded  in  establishing  agencies  at  Masuli- 
patam  and  in- Siam,  and  at  Patania  or  Patany  on  the  Malay  penin- 
sula, and  a  factory  at  Pettipollee. 

"In  1614  the  Company's  fleet,  of  the  tenth  voyage,  niider 
Captain  Best,  was  attacked  off  Swalley,  the  port  of  Surat,  at  the 
mouth  of  the  river  Tapti,  by  an  overvvhclming  force  of  Portuguese, 
who  were  utterly  defeated  in  four  successive  engagements,  to  the 
great  astonishment  of  the  natives,  who  had  hitherto  considered  them 
to  be  invincible.  The  first  fruit  of  that  decisive  victory  was  the 
settlement  of  a  f.ictoryat  Surat,  with  subordinate  iigencies  at  Gogra, 
Alimadabdd,  and  Cambaj .  Trade  was  also  opened  with  the  Persian 
Gulf.  In  1614  an  agency  was  established  by  Mr  Edwards  of  the 
Surat  factoiy  at  Ajniir.  In  1615  Sir  Thomas  Eoo  was  .sent  out  by 
James  I.  as  ambassador  to  the  court  of  Jahangir,  and  succeeded 
in  placing  the  Company's  trade  in  the  Mughal  dominions  on  a  more 
favourable  footing.  The  factory  at  Surat  was  the  chief  scat  of  the 
Company's  governineut  in  western  India  until  the  presidency  wa.'i 
transferred  to  Bombay  in  1685.  In  1618  the  English  establishcJ 
a  factory  at  Mocha,  wliile  the  Dutch  compelled  them  to  resign  all-pre- 
tensions to  the  Spice  Islands.  In  that  year  also  the  Company  failed 
in  its  attempt  to  open  a  trade  with  Dubai,  Baticola,  and  Calicut, 
through  a  want  of  sincerity  on  the  part  of  the  zamcrin.  In  1619 
it  was  permitted  to  settle  a  factory  and  build  a  lort  at  Jajk,  in  the 
Persian  Gulf. 

"  In  1619  also  the  '  Treaty  of  Defence '  with  the  Dutch,  to  prevent 
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imputes  bctweeu  tlm  EnslUli  «nj  DuU'li  companic«,-m«  ntifiitl. 
Wlicn  it  wa3  proclaimc^l  in  tlio  Jiast,  hostilities  s  Ipinnly  coosed  for 
tlio  epacc  of  nu  liour,  wliile  the  Dutch  and  Kji^lisli  lUctf,  dressed 
out  ill  nil  their  flags  nn'l  with  yards  manned,  s.ilutol  each  otlicr  ; 
.but  the  treaty  ended  in  the  emokz  of  thut  stately  salutation, 
and  perpetual  nnd  fruitless  contentions  Lctiri^en  the  Dutch  and 
Knglish  coni[ianios  went  on  the  same  as  «?cr.  Up  to  that  time  the 
English  company  did  not  possoae  any  portion  of  territory  in 
lovercign  riglit  in  the  Indies,  excepting  in  the  island  of  Lantore  or 
Great  Uanda.  That  island  was  govurncd  by  a  commercial  agent  of 
the  Company,  who  )iad  under  him  thirty  Europeans  as  clerks,  ovcr- 
Bcera,  and  warehousemen  ;  and  these,  with  two  hundred  and  fifty 
»n«cd  Malays,  constituted  the  only  force  by  which  it  waa  protected. 
In  the  islands  of  Bauda  and  Pulo  Roan  and  Roscugyu  the  Comjiany 
possessed  factories,  in  each  of  which  were  ten  agents.  At  Macassar 
and  Achin  also  they  possessed  factories  or  agencies,  the  whole  being 
subordinate  to  Bantam.  Such  was  tho  precarious. aituution  of  the 
Knglish  Company  in  the  East  at  the  commeucemont  of  their  long 
8tru"gIo  for  commercial  equality  with  the  Dutch,  whose  ascendency  in 
tho  Indian  Archipelago  was  already  firmly  established  on  the  basis  of 
territorial  dominion  and  authority.  In  1620  tho  Dutch,  notwith- 
standing the  Treaty  of  Defence  concluded  the  previous  year,  expelled 
the  English  fiom  I'ulo  Roon  and  Lantore,  and  in  1621  from  Bantam. 
The  fugitive  factors  attempted  to  establish  themselves  first  at  Pulicat 
and  afterwards  at  ilnsulipatam  on  the  Coromandel  coast,  but  wore 
effectually  opposed  by  tlie  Dutch.  In  lfl20  also  the  I'ortugneso 
made  an  attack  upon  the  English  fleet  under  Captain  ShiUinge,  but 
were  again  defeated  with  great  loss,  and  from  that  time  the  estima- 
tion in  which  the  Portuguese  were  held  by  the  natives  of  India 
steadily  declined,  while  that  of  the  English  was  proportionately 
raised.  In  that  year  the  Company  established  agencies  at  Agra  and 
Patna.  In  1622  the  English,  Joiuiug  with  tho  Persians,  attacked 
and  took  Ormuz  from  the  Portuguese,  and  obtained  from'Shdh  Abbas 
agrant  in  perpetuity  of  tho  .customs  of  Gombroon.  This  was  tho 
first  time  that  tho  English  took  the  offonsive  against  the  Portuguese. 
Jn  tho  same  year  the  Company  succeeded  in  i-c-establishing  their 
•tictory  nt  Ma'ulipatam. 

>  "On  the  17lh  February  1623  occurred  th»  'Massacre  of 
Amboyfta  ; '  and  from  that  time  the  Dutch  remained  masters  of 
Lantore  and  the  neighbouring  islands,  and  of  tlie  whole  trade  of 
the  Indian  Archipelago,  until  these  islands  were  recaptured  by  tho 
English  in  the  groat  nav.il  wars  which  commenced  in  1793.  In  1C24 
the  English,  unable  to  oppose  tho  Dutch,- withdrew  nearly  all  their 
factories  from  the  Archipelago,  the  Alday  peninsula.  Slam,  and 
Japan.  Some  of  the  factora  and  agents  retired  to  the  island  of 
Lagundy  in  the  Strait  of  Sunda,  but  wci-e  forced,  t>y  its  unhcalthi- 
jiess,  to  ob.uidon  it. 
tSn^ish  "In  1625-  26  a  factory  was  established  nt  Armagdon  on  the  Cofo- 
hotories.  mamlel  coast,  subordinate  to  JUsiilipatam  ;  but  in  1628  Masnlipatam 
was,  in  consequence  of  the  oppressions  of  tho  native  goveruor,  for  a 
time  abandoned  in  favour  of  Armagaon,  which  then  mounted  tivelvo 
gjns  and  had  twenty-three  factors  anii  agents.  In  1629  tho  factory 
at  Bantam  was  re-established  as  an  agency  subordinate  to  Surat ; 
and  in  1630  Armagiion,  reinforced  by  twenty  soldiers,  was  placed 
under  the  presidency  of  Surat.  In  1632  the  factory  was  re-estab- 
lished at  Masuli|>atam,  bya  firman,  known  as  the  'Golden  Firman,' 
from  the  king  of  Golcondo.  In  1634,  by  a  firman  dated  February  2, 
the  Company  obtained  from  the  Great  Mughal  liberty  to  trade 
in  Bengal,  without  any  other  restriction  than  that  their  8hi|>8 
were  to  resort  only  to  Pippli  in  Orissa.  Tho  Portuguesa  were  in  the 
same  year  expelled  from  Bengal.  In  1634-35  Bantam  was  again 
raised  to  an  independent  presidency,  and  an  agency  was  established 
at  Tattn,  or  'Scindy.'  In  1637  Courten's  Association  (chartered 
1635)  settled  agencies  at  Goa,  Baticola,  Karnar  (Carwar),  Achin, 
and  Rajdpur.  Its  ships  had  in  1636  plundered  some  native 
Tesaels  at  Surat  and  Diu,  which  disgraced  the  Company  with  tho 
Mughal  authorities  (who  could  not  comprehend  the  distinction 
between  the  Company  and  the  Association),  and  depressed  the 
English  trade  with  Surat,  while  that  of  the  Dutch  proportioiiatcly 
increased.  In  1638  Armagaon  was  abandoned  as  unsuited  for  com- 
merce ;  and  in  1639-40  Fort  St  George,  Maderaspatani  ('Chinec- 
patam '),  was  founded  by  Francis  Day,  and  the  factors  at  Amia<;aon 
were  at  once  removed  to  it  It  was  made  subordinate  to  Bantam, 
until  raised  in  1683  to  the  rank-  of  a  presidency.  In  1C40  the 
Company  established  an  agency  at  Bussorah,  and  a  factory  at 
Karwar.  Trade  having  much  extended,  the  Company's  yard  at 
Deptford  was  found  too  small  for  their  ships,  ond  they  pur- 
chased tome  copyhold  ground  at  Blackwall,  which  at  that  time  was 
a  waste  ni^^sh,  without  an  inhabitant ;  and  there  they  opened 
another  dockyard,  in  which  was  built  tho  'Royal  George,'  of  1200 
Pao^dy  tons,  the  largest  ship  yet  seen  in  England.  In  1642  the  factories 
betory  at  Balasoro  and  H\igli  (Hooghly)  were  established.  In  1645,  in 
consequence  of  servicos  rendered  by  Dr  Gabriel  Broughlon,  surgeon 
of  tho  '  Hopewell,'  to  tho  emperor  SLah  Jahdn,  additional  privileges 
were  granted  to  the  Company  ;  and  in  1646  tho  governor  of  Bengal, 
who  had  also  been  professionally  benefited  by  Broughton,  made  con- 
oessioDS  which  placed  the  factories  at  Balasore  aud  Hooghly  on  a 


more  fsvonraUo  faoting.  In  1647  Conrten's  Aasociatfun  caUWishfc' 
its  colony  at  Asssila,  iu  Mad«^iw,ir.  In  1  f>r.2  Cromwell  declared  wa> 
against  the  Dutch  on  o--'  -•  ■   •,,,1  iujuriee  again*' 

tho  Company.      In  10.'.  .    at  Lucknow  wi< 

withdrawn.     No  record  j  ..  ; i   .:   .      .  itablwhment.     !• 

1653  the  Company  established  a  factory  at  Kaaimb42;ir  (Cowia 
bazar,  'Castle  Bazaar'),  ond  their  establishments  in  Bengal  wen 
mode  (nbordinate  to  Fort  .St  flenrp"  iiiit^  ad  of  Bantam. 

"  In  1661  Bombay  was  colid  tu  the  P.ritish  crown  as  port  of  th/ 
dower  of  Catharine  of  Brag.iiiia.      It  was  not  delivered  up  by  tbr 
Portuguese  until  1665,  and  was  tran.sfirred  to  the  Ijst  India  Com- 
pany in  1668.     The  seat  of  tho  western  predsioncy  was  romovod  ti* 
It  from  Surat  in  1685.     At  that  time  the  Company's  rstablithmenti 
in  the  East  Indies  consisted  of  the  presidency  of  Bantam,  with  it 
dependencies  of  Jnnibeo,  Macassar,  mid  ctlier  places  in  the  Indiai 
ArchijKilago  ;  Fort  St  George  and  its   depondont  factories  on  tin 
Coroimndel    coast    and   Bongal ;    and   Surat,    with   its    afliliatca 
dei>end«ncy  of  Bombay,  aud  factories  at  Broach,  Ahmad  ilxttl,  and 
other  places  in  western  India,  and  at  Gombroon  and  Busscirah  i|r 
tho  Persian  Gulf  and  Euphrates  valley.     In  th.at  year  also  (1661) 
the    factory    at  Bilianatum  was   founded.      In    1663    tho    factories 
w  hicli  had  been  established  at  Patn.-i,  Balasore,  and  Kasimbdzar  were 
onlered  to  be  discoutinued,  and  purchases  made  only  at  Hooghly. 
In  1664  Snrat   was  pillage^l    by  Sivaji,  but  Sir  George  UxcndcD 
bravely  defended  tho  English  factory  ;  and  tho  Mughal  emperor, 
in  ndiiiirntion  of  his  conduct,  ghiuted  the  Company  an  exemption 
from  customs  for  ono  year. 

"In  1681  Bengal  was  separated  from  Madras,  and  Mr  Hodges 
appointed  'ogetit  and  governor'  of  the  Company's  afl'airs  '  in  llie 
Bay  of  Bengal,  and  of  the  factories  subordinate  to  it  at  Ka.simb:l/cir, 
Patnd,  Balasore,  Maldah,  and  Dacca.  A  corporal  of  approved  fidelity, 
with  twenty  soldiers,  was  to  be  a  guard  to  the  agent's  person  at  the 
factory  of  Hooghly,  and  to  act  against  interlopers.'  In  I6b3  FortSt 
George  (Madras)  was  constituted  a  presidency.  In  1684  Sir  John 
Child  was  made  'captain-general  and  admiral  of  India,' and  SJI 
John  AVyborne  '  vice-admiral  and  deputy  governor  of  Bombav  • 
nnd  in  1685  the  seat  of  the  presidency  was  transfcned  from  Surat  ^ 
Bombay.  In  1686  the  factory  st  Hooghly  was  much  oppressed  by  Un 
governor  of  Bengal,  and  the  Compony's  business  in  India  generally 
suffered  from  the  wars  of  the  Mughals  and  Marhattis.  Sir  Johq 
Child  was  therefore  appointed  '  govcmor-general,'  with  full  powci 
iii  India  to  make  war  orpeace,  and  oi^Iered  to  proceed  to  inspect  th* 
Company's  possessions  in  Madras  and  Bongal,  and  arrange  for  their 
safety.  On  tho  20th  of  December  the  Company's  agent  and  council 
quitted  the  open  factory  at  Hooghly,  and  retired  to  Sutanati  (Cal- 
cutta). Tegnapatam  (Fort  St  David)  was  first  settled  in  this  year 
(16S0),  and  dofinitivelyestablished  in  1691-92.  In  1687  the  Company 
retired  from  all  its  f-actories  and  agencies  in  Bengal  to  Madras,  but 
established  the' settlement  of  Fort  York  at  Bencoolen.  In  1689  the 
Companv's  factories  at  Vizagapatam  and  Masulipatam  were  seized 
by  the  Mahometans,  and  the  factors  ma.";sacred.  It  was  in  1689 
also  that  at  last  the  Company  dctemiincd  to  consolidate  their  po«i 
tion  in  India  on  the  basis  of  territorial  sovereignty,  in  order  to 
acquire  the  political  status  of  an  independent  power  in  their  relations 
with  the  Mughals  nnd  Marhattas.  To  this  end  they  passed  the 
following  resolution  for  the  guidance  of  the  local  governments  ii 
India: — 'The  increase  of  our  revenue  is  the  subject  of  our  care,  as 
much  as  our  trade  ;  'tis  that  must  maintain  our  force  when  twenty 
accidents  may  interrupt  our  trade  ;  'tis  that  must  make  us  a  nation 
in  India  ;  without  that  we  are  bat  a  great  number  of  interlofiers, 
oni.ed  by  His  Majesty's  royal  charter,  fit  only  to  trade  where  nobody 
of  power'thinks  it  their  interest  to  prevent  us;  and  upon  this  account 
it  13  thot  the  wise  Dutch,  in  all  their  general  advices. that  we  have 
seen,  write  ten  paragraphs  concerning  their  government,  their  civil 
and  military  policy,  w  arfare,  and  the  increase  of  their  revenue,  for 
ono  paragrapn  they  write  concerning  trade.'" 

It  will  bo  convenient  to  refer  in  this  place  to  the  other  European 
niitions  who  attempted  at  various  limes  to  open  trade  with  the  East 
The  Portuguese  at  no  time  attempted  to  found  a  company,  but 
always  maintained  their  Eastern  trade  as  a  royal  monopoly.  The 
first  incorporated  company  was  the  English,  established  in  1600, 
which  was  quickly  followed  by  tho  Dutch  in  1602.  The  Dutch 
conquests,  however,  were  made  in  the  name  of  the  state,  and  rank 
as  national  colonies,  not  as  private  possessions.  Next  came  the 
French,  whose  first  East  India  Company  was  formed  in  1604,  the 
second  in  1611,  the  third  in  1615,  the  fourth  (r.ichcKeu's)  in 
1642,  the  fifth  (Colbert's)  in  1644.  The  sixth  was  formed  by 
the  union  of  the  French  East  and  West  India,  Scneml,  and  China 
companies  under  tho  name  of  "The  Company  of  the  Indies,"  in 
1719.  The  exclusive  privileges  of  the  company  were,  by  thj 
king's  decree,  suspended  in  1769,  ond  the  comrany  was  finally 
abolished  by  the  National  Assembly  in  1796.  The  first  D.inisb 
East  India  6)mpanv  was  founded  iu  1612,  and  the  second  in  1670. 
TJie  settlements  of  'f ranqiicbar  aud  Serampur  were  both  founded  iij 
1616,  and  acquired  bv  the  English  by  purchase  from  IVnroark.  it) 
1845.  Other  Danish  settlements ou  the mainhindof  India wcr»Port<) 
Novo,  and  Eddova  and  Holchcri  on  tho  Malabar  coast     The  com) 
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paiiy  ibuiiJed  liy  the  Scotch  in  1695  may  bo  regarded  as  having  hcen 
still-born  ;  and  the  "  Hoyal  Company  of  tho  Philijipino  Islands  " 
incorporated  by  the  king  of  Spain  in  1733,  had  little  to  do  with 
India  proper ;  of  more  importance,  though  but  short-lived,  was  "The 
Ostend  Company,"  incorporated  by  the  emperor  of  Austria  in  1723, 
it8  factors  being  chiefly  persons  who  had  served  the  Dutch  and 
English  companies.  But  the  opposition  of  the  maritime  powers  forced 
the  court  of  Vicuna  in  1727  to  suspend  the  company's  charter  for 
seven  years.  The  Ostend  company,  after  passing  through  a  very 
tiding  cxisteuce,  prolonged  through  the  desire  of  the  Austrian 
Government  to  participate  in  the  growing  East  India  trade,  became 
bankrupt  in  1781,  and  was  finally  extinguished  by  the  reg-alatioiis 
which  were  prescribed  on  the  renewal  of  the  English  .East  India 
Company's  diartcr  in  1793.  The  last  nation  of  Europe  to  engage 
in  maritime  trade  with  India  was  Sweden.  "When  .the  Ostend 
company  was  suspended,  a  number  of  its  servants  were  thrown  out 
of  employment,  of  whose  special  knowledge  of  the  East  Mr  Henry 
Koning,  of  Stockholm,  took  advantage,  obtaining  a  charter  for 
the  "  Swedish  Company,';  dated  June  13,  1731.  This  company 
was  reorganized  in  1806.  The  extent  to  which  foreign  nations  now 
carry  on  direct  dealings  with  India  may  be  inferred  approximately 
from  the  following  figures,  taken  from  the  census  report  of  1871. 
There  were  then,  in  British  India  about  8000  inhabitants  of  conti- 
nental Europe  ;  but  of  these  the  nationality  of  only  2628  was  more 
farticularly  specified,  chiefly  iu  Bengal.  Germana  numbered  755, 
'rench,  63r;  Portuguese,  426  ;  Italians,  £82  ;  Greeks,  127;  Swedes, 
73  ;  Russians,  72 ;  Dutch,  70 ;  Norwegians,  63  ;  Danes.  45  ; 
Spaniards,  32 ;  Belgians.  20  ;  Swiss,  19  ;  Turks.  18. 

British  Empire  (1765  to  1881). 

The  political  history  of  the  British  in  India  begins  in 
the  18th  century  with  the  French  wars  in  the  Carnatic. 
Fort  St'  George,  the  nucleus  of  Madras,  was  their  earliest 
territorial  possession,  properly  so  called,  in  India,  having 
been  founded  by  Thomas  Day  in  1 639.  The  land  on  which 
it  stood,  with  an  area  round  of  about  5  miles  in  length  by  1 
mile  in  breadth,  was  purchased  fromthe  r4j^  of  Chandragiri, 
who  claimed  to  be  the  lineal  descendant  of  the  Hindu 
emjperors  of  Vijayanagar.  The  French  Bettlement  of 
Pcvdicherri,  about  100  miles  lower  down  the  Coromandel 
coast,  was  established  in  1672,  and  for  many  years  the 
English  and  French  traded  side  by  side,  without  either 
'active  rivalry  or  territorial  ambition.  The  English,  especi- 
ally, appear  to  have  been  submissive  to  the  native  powers 
at  Madras  no  less  than  in  Bengal.  They  paid  their  annual 
rent  of  1200  pagodas  (say  .£500)  to  the  deputies  of  the 
Mughal  empire,  when  Aurangzeb  annexed  the  south,  and 
on  two  several  occasions  bought  off  a  besieging  army  with 
a  heavy  bribe. 

On  the  death  of  Aurangzeb'  in  1707,  the  whole  of 
'southern  India  became  practically  independent  of  Delhi. 
In  the  Deccan  Proper,  the  Nizim-ul-Mulk  founded  an 
independent  dynasty,  with  Uyderabad  for  its  capital, 
which  exercised  a  nominal  sovereignty  over  the  entire 
south.  The  Carnaticj  or  the  lowland  tract  between  the 
central  plateau  and  the  eastern  sea,  was. ruled  by  a  deputy 
of  the  nizAm,  known  as  the  nawib  of  Arcot,  who  in  his 
turn  asserted  claims  to  hereditary  sovereignty.  Further 
south,  Trichinopoli  was  the  capital  of  a  Hindu  nljA,  and 
Tanjore  formed  another  Hindu  kingdom  under  a  degenerate 
descendant  of  the  line  of  Sivajf.  Inland,  Mysore  was 
gradually  growing  into  a  third  Hindu  state,  while  every- 
where local  chieftains,  called  pdlegdrs  or  nniks,  were  in 
semi-independent  possession  of  citadels  or  hill-forts. 

In  that  condition  of  affairs  the  flame  of  war  was  kindled 
between  the  English  and  the  French  in  Europe  in  1745. 
Dupleix  was  at  that  time  governor  of  Pondicherri,  and 
Clive  was  a  young  writer  at  Madras.  An  English  fleet 
first  appeared  on  the  Coromandel  coast,  but  Duploix  by  a 
judicious  present  induced  the  nawib  of  Arcot  to  interpose 
and  prevent  hostilities.  In  1746  a  French  squadron 
arrived,  under  the  command  of  J.a  Bourdonnais.  Madras 
surrendered  almost  without  a  blow,  and  the  only  settle- 
ment left  to  the  English  was  Fort  St  David,  a  few  miles 
south  of  Pondicherri   where  Clive  and  a   few  other  fugi- 


tives sought  shelter.  The  nawdb,  faithful  to  his  policy 
of  impartiality,  marched  witli  10,000  men  to  drive  tho 
French  out  of  Madras,  but  he  was  signally  defeated  by  a 
French  force  of  only  four  hundred  men  and  two  guns. 
In  1748  an  English  fleet  arrived  under  Admiral  Boscawen 
and  attempted  the  siege  of  Pondicherri,  while  a  land  force 
co-operated  under  JIajor  Lawrence,  whose  name  afterwards 
became  associated  with  that  of  Clive.  The  French  success- 
fully repulsed  all  attacks,  and  at  last  peace  was  restored 
by  the  treaty  of  Aix-la-Chapelle,  which  gave  back  Madras 
to  the  English  (1748). 

The  first  war  with  the  French  was  merely  an  incident  in 
the  greater  contest  in  Europe.     Tho  second  war  had  its 
origin  in  Indian  politics,  while  England  and  France  were  at 
peace.     The  easy  success  of  the  French  arms  had  inspired 
Dupleis  with  the  ambition  of  founding  a  French  empire 
in  India,  under  the  shadow  of  the  existing  Mahometan 
powers.      Disputed    successions    at   Hyderabad    and    at 
Arcot  supplied  him  with  the  opportunity  that  he  lacked 
On  both  thrones  he  placed  nominees  of  his  own,  and  for  a 
short  time  posed  as  the  supreme  arbiter  of  the  entire  south. 
In  boldness  of  conception,  and  in  knowledge  of  Oriental 
diplomacy,  Dupleix  has  had  probably  no  rival     But  he  was 
no  soldier,  and  he  was  destined  in  that  sphere  to  encounter' 
the  "heaven-born  genius"  of  Clive.     For  the  English  of  Clivt 
Madras,  under  the  instinct  of  self-preservation,  were  com- 
pelled to  maintain  the  cause  of  another  candidate  to  the 
throne  of  Arcot  in  opposition  to  the  nominee  of  Dupleix. 
This  candidate  was  Muhammad  All,  afterwards  known  in 
history  as  Wdla-jah.     The  war  that  then  ensued  between 
the  French  and  English,  each  with  their  native  allies,  has 
.been  exhaustively  described  in  the  pages  of  Orme.     The 
one  incident  that  stands  out  conspicuously  is  the  capture 
and  subsequent  defence  of  Arcot  by  Clive  in  1761.     This 
heroic  feat,  even  more  than  tho  battle  of  Plassey,  established 
the  reputation  of  the  English  for  valour  throughout  India. 
Shortly  afterwards' Clive  returned  to' England  in  ill-health, 
but  the  war  continued  fitfully  for  many  years.     On  the 
whole,  English  influence  predominated  in  the  Carnatic,  and 
their  candidate,  Muhammad  Ali,  maintained  his  position 
at  Arcot.     But  tho  French  were  no  less  supremo  in  the 
Deccan,  whence  they  were  able  to  take  possession  of  the 
coast   tract   called    "  the   Northern    Circars."     The   final 
struggle  was  postponed  until  17C0,  when  Colonel  (after- 
wards  Sir   Eyre)    Coote    won   the    decisive    victory  of 
Wandewash  over  the  French  general  Lally,  and  proceeded 
to  invest  Pondicherri,  which  was  starved  into  capitulation 
in  January  1761.     A  few  months  later  the  hill-fortress  of 
Gingee  (Chenji)  also  surrendered.     In  the  words  of  Orme, 
"  That  day  terminated  the  long  hostilities  between  the  two 
rival  European  powers  in  Coromandel,  and  left  not  a  single 
ensign  of  the  French  nation  avowed  by  the  authority  of  ita 
Government  in  any  part  of  India." 

Meanwhile  the  interest  of  history  shifts  with  Clive  to- 
Bengal.  The  first  English  settlement  in  that  part  of  India 
was  Pippli  in  Orissa,  to  which  the  East  India  Company  was 
permitted  to  trade  in  1633,  six  years  before  the  foundatioi 
of  Madras.  Tho  river  on  which  Pippli  stood  has  since 
silted  up,  and  the  very  site  of  the  English  settlement  is 
now  unknown  and  undiscoverable.  In  1642  factories  were- 
oponed  at  Balasore  and  Hiigll  (Hooghly),  and  in  1681 
Bengal  was  erected  into  a  presidency,  as  yet  subject  to 
Madras.  The  name  of  Calcutta  is  not  heard  of  till  1686, 
when  Job  Charnock,  the  chief  at  Hooghly,  was  expelled  by 
the  deputy  of  Aurangzeb,  and  settled  lower  down  tho  river 
on  the  opposite  bank.  There  he  acquired  a  grant  of  tha 
three  petty  villages  of  Sutanati,  Gobindpur,  and  KAlIghiit 
(Calcutta),  and  founded  the  original  Fort  William  in  1696. 

At  the  time  of  Aurangzeb's  death  in  1707  the  nawAb  or 
governor  of  Bengal  was  Murshid  Kull  Khfto,  known  also 
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in  European  history  as  Jafar  Khdn.  By  birth  a  Brdhman, 
and  brought  up  as  a  slave  in  Persia,  he  united  the  adminis- 
trative ability  of  a  Hindu  to  the  fanaticism  of  a  renegade. 
Hitherto  the  capital  of  Bengal  had  been  at  Dacca  on  the 
eastern  frontier  of  the  empire,  whence  the  piratical  attacks 
of  the  Portuguese  and  of  the  Arakanese  or  Maghs  could  bo 
most  easily  checked.  Murshid  KuK  Khdn  transferred  his 
residence  to  MurBhidiib4d(Moorshedabad),  in  the  neighbour- 
hood of  KiisimbAzAr  (Cossimbazar),  the  river  port  of  all  the 
Ganges  trade.  The  English,  the  French,  and  the  Dutch 
had  each  factories  at  Kdsimb^zir,  as  well  as  at  Ddcca, 
Patni,  and  Maldah.  But  Calcutta  was  the  headquarters  of 
the  English,  Chandamagar  of  the  French,  and  Ohinsurah 
of  the  Dutch,  all  three  towns  betag  situated  close  to  each 
•ther  in  the  lower  reaches  of  the  Hooghly,  where  the  river  is 
navigable  for  large  ships.  Murshid  Kuli  Khdn  ruled  over 
Bengal  prosperously  for  twenty-one  years,  and  loft  his 
power  to  a  son-in-law  and  a  grandson.  The  hereditary 
truccession  was  broken  in  1740  by  All  Vardi  Khdn,  who 
was  the  last  of  the  great  nawdbs  of  Bengal  In  his  days 
the  Marhattd  horsemen  began  to  ravage  the  country,  and 
the  English  at  Calcutta  obtained  permission  to  erect  an 
earth-work,  which  is  known  to  the  present  day  as  the 
Marhattd  ditch.  Ali  Vardi  Khdn  died  in  175C,  and  was 
succeeded  by  his  grandson,  Sirdj-ud-Dauld  (Surajah 
Dowlah),  a  youth  of  ouly  eighteen  years,  whoso  ungovern- 
able temper  led  to  a  rupture  with  the  English  within  two 
months  after  his  accession.  In  pursuit  of  one  of  his  own 
family  who  had  escaped  from  his  vengeance,  ho  marched 
upon  Calcutta  with  a  largo  army.  Many  of  the  English 
fled  down  the  river  in  their  ships.  The  remainder  sur- 
rendered after  a  feeble  resistance,  and  were  thrown  as 
6Uck  prisoners  into  the  "  black  hole  "  or  military  jail  of  Fort 
Hole.  William,  a  room  about  18  feet  square,  with  only  two 
small  windows  barred  with  iron.  It  was  the  month  of 
June,  in  which  the  tropical  heat  of  Calcutta  is  most  oppres- 
sive. When  the  door  of  the  prison  was  ojjoned  in  the 
morning,  only  twenty-three  persons  out  of  one  hundred  and 
forty-six  were  found  alh'e. 

The  news  of  this  disaster  fortunately  found  Clive  returned 
to  Madras,  where  also  was  a  squadron  of  king's  ships  under 
Admiral  Watson.  Clive  and  Watson  promptly  sailed  to 
the  mouth  of  the  Ganges  with  all  the  troops  that  could  be 
got  together.  Calcutta  was  recovered  with  little  fight- 
ing, and  the  nawdb  consented  to  a  peace  which  restored  to 
the  Company  all  their  privileges,  and  gave  them  com- 
pensation for  their  losses  of  property.  It  is  possible  that 
matters  might  have  ended  here  if  a  fresh  cause  of  hostilities 
had  not  suddenly  arisen.  War  had  just  been  declared 
between  the  English  and  French  in  Europe,  and  Clive, 
following  the  traditions  of  his  early  warfare  in  the  Camatic, 
attacked  and  captured  Chandarnagar.  Sirdj-ud-Dauld, 
axasperated  by  tint  breach  of  neutrality  within  his  own 
dominions,  took  the  side  of  the  French.  But  Clive,  again 
acting  upon  the  policy  he  hid  k-arned  from  Dupleix,  had 
provided  himself  with  a  rival  candidate  to  the  throne. 
Undaunted,  he  marched  out  to  the  battlefield  of  Plassey 
(Paldsi),  at  the  head  of  about  1000  Europeans  and  2100 
sepoys,  with  9  pieces  of  artillery.  The  Jlahometan  army 
is  said  to  have  consisted  of  50,000  foot,  18,000  horse,  and 
50  pieces  of  cannon.  But  there  was  a  traitor  in  the 
Mahometan  camp  in  the  person  of  Mfr  Jafar,  who  had 
married  a  sister  of  the  late  nawdb,  All  Vardi  Khdn.  The 
battle  was  short  but  decisive.  After  a  -  few  rounds  of 
artillery  fire,  Surdj-ud-Dauld  fled,  and  the  road  toMurshid- 
dbdd  was  left  open. 

The  battle  of  Plassey  was  fought  on  June  23,  1757,  an 
anniversary  afterwards  remembered  when  the  mutiny  was 
at  its  height  in  1857.  History  has  agreed  to  adopt  this 
date    03   the    beginning  of  the    British  empire   in   the 


East ;  but  the  immediate  results  of  the  victory  were 
comparatively  small,  and  several  more  hard-won  fights  were 
fought  before  even  the  Bengalis  would  admit  the  superi- 
ority of  the  British  arms.  For  the  moment,  however,  all 
opposition  was  at  an  end.  Clive,  again  following  in  the 
steps  of  Dupleiz,  placed  his  nominee,  Mfr  Jafar,  upon  the 
matnad  at  Murshiddbdd,  being  careful  to  obtain  a  patent 
of  investiture  from  the  Mughal  court.  Enormous  sums 
wore  exacted  from  Mir  Jafar  as  the  price  of  his  elevation. 
The  Company  claimed  10,000,000  rupees  a*  compensation 
for  losses  ;  for  the  English,  the  Indian,  and  the  Armtnian 
inhabitants  of  Calcutta  there  were  demanded  the  sums  of 
5,000,000,  2,000,000,  and  700,000  rupees;  for  the  squad- 
ron 2,500,000  rupees,  and  an  equal  sum  for  the  army.  The 
members  of  the  council  received  the  following  amounts  : 
— Mr  Drake,  thegovernor,  and  Colonel  Clive  280,000  rupees 
each  ;  and  Mr  Becker,  Mr  Watts,  and  Major  Kilpatrick 
240,000  rupees  each.  The  whole  amounted  to  X2,697,760. 
The  English,  deluded  by  their  avarice,  still  cherished 
extravagant  ideas  of  Indian  wealth  ;  nor  would  they  listen 
to  the  ungrateful  ti-uth.  But  it  was  found  that  there 
were  no  funds  in  the  treasury  to  satisfy  their  inordinate 
demands,  and  they  were  obliged  to  be  contented  with  one- 
half  the  stipulated  sums,  which,  after  many  difBculties, 
were  paid  in  specie  and  in  jewels,  with  the  exception  of 
584,905  rupees.  The  shares  of  the  council  were,  however, 
paid  in  full.  At  the  same  time  the  nawdb  made  a  grant  to 
the  Company  of  the  zam'inddri  rights  over  an  extensive 
tract  of  country  round  Calcutta,  now  known  as  the  district 
of  the  Twenty-four  Pargands.  The  area  of  this  tract  was 
about  882  square  miles,  and  it  paid  a  permanent  revenue 
or  quit  rent  of  about  £23,000.  The  gross  rental  at  first 
payable  to  the  Company  was  £53,000,  but  within  a  period 
of  ten  years  it  had  risen  to  £146,000.  Originally  the  Com- 
pany possessed  only  the  zaminddri  rights,  Le.,  revenue 
jurisdiction.  The  superior  lordship,  or  right  to  receive  the 
quit  rent,  remained  with  the  nawdb  ;  but  in  1759  this  also 
was  parted  with  by  the  Delhi  emperor,  the  nominal  suzerain 
of  the  nawdb,  in  favour  of  Clive,  who  thus  became  the 
landlord  of  his  own  masters,  the  Company.  At  that  time 
also  Clive  was  enrolled  among  the  nobility  of  the  Mughal 
empire,  with  the  rank  of  commander  of  6000  foot  and  6000 
horse.  Clive'sya<7fr,  as  it  was  called,  subsequently  became 
a  matter  of  inquiry  in  England,  and  on  his  death  it  passed 
to  the  Company,  thus  merging  the  zam'inddri  in  the  pro- 
prietary rights. 

In  1758  Clive  was  appointed  by  the  court  of  directors 
the  first  governor  of  all  the  Company's  settlements  in  Bengal. 
From  two  quarters  troubles  threatened,  which  perhaps 
Clive  alone  was  capable  of  overcoming.  On  the  west  the 
thdlizdda  or  imperial  prince,  known  afterwards  as  the 
emperor  Shdh  Alam,  with  a  mixed  army  of  Afghdns  and 
Marhattds,  and  supported  by  the  nawdb  wazlr  of  Oudh, 
was  advancing  his  own  claims  to  the  province  of  Bengal 
Tn  the  south  the  influence  of  the  French  under  Lally  and 
Bussy  was  overshadowing  the  British  at  Madras.  But 
the  name  of  Clive  exercised  a  decisive  efifect  in  both 
directions.  Mir  Jafar  was  anxious  to  buy  off  the  shdhzdda, 
who  had  already  invested  Patnd.  But  Clive  in  person 
marched  to  the  rescue,  with  an  army  of  only  450  Europeans 
and  2500  sepoys,  and  the  Mughal  army  dispersed  without 
striking  a  blow.  In  the  same  year  Clive  despatched  a  force 
southwards  under  Colonel  Forde,  which  recaptured  Masuli- 
patam  from  the  French,  and  permanently  established  British 
influence  throughout  the  Northern  Circars,  and  at  (he  court 
of  Hyderabad.  Ho  next  attacked  the  Dutch,  the  sole 
European  nation  that  might  yet  be  a  formidable  rival  to 
the  English.  He  defeated  them  both  by  land  and  water ; 
and  from  that  time  their  settleinent  at  Chinsurah  existed 
only  on  sufi'erance. 
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InllaeDce  Frotn  J760  to  17G5,  wliilo  Clive  was  at  home,  the  history 
of  E.I.C.  of  the  English  in  Bengal  contains  little  that  is  creditable. 
Clive  had  left  behind  him  no  system  of  govornment,  but 
merely  the  tradition  that  unlimited  sums  of  money  might 
be  extracted  from  the  natives  by  the  mere  terror'  of  the 
English  nama  In  .1761  it  was  found  cxpedieflt  and 
profitable  to  dethrone  Mir  Jafar,  the  English  nawAb  of 
MurshidAbid,  and  substitute  his  son-in-law,  Mlf  KAsim,  in 
his  place.  On  that  occasion,  besides  private  donations,  tho 
English  received  a  grant  of  the  three  districts  of  Bardwdn, 
Midnapur,  and  Chittagong,  estimated  to  yield  a  net  revenue 
of  half  a  million  sterling.-  Bat  Mir  KAsim  proved  to  possesa 
a  will  of  his  own,  and  to  cherish  dreams  of  independence. 
He  retired  frgm  MurshidAbAd  to  Mongbyr,  a  strong  position 
on  the  Ganges,  which  commanded  tho  only  means  of 
communication  with  the  west.  Thero  he  proceeded  to 
organize  an  army,  drilled  and  equipped  after  European 
models,  and  to  carry  on  intrigues  with  the  nawAb  wazir  of 
Oudh.  The  actaal  outbreak  of  hostilities  with  tho  English 
happened  on  this  wise.  The  Company's  servants  claimed  the 
privilege  of  carrying  on  private  trade  throughout  Bengal, 
free  from  inland  dues  and  all  other  imposts.  The  assentiou 
of  this  claim  caused  frequent  affrays  between  the  customs' 
oOBcers  of  the  nawAb  and  those  traders  who,  whether  falsely 
or  not,  represented  that  they  were  acting  on  behalf  of  the 
servants  of  the  Company.  The  nawAb  alleged  that  his  civil 
authority  was  everywhere  being  set  at  nought  The 
majority  of  the  council  at  Calcutta  would  not  listen  to  his 
statements.  The  governor,  Mr  Vansi'ttart,  and  Warren 
Hastings,  then  a  junior  member  of  council,  attempted  to 
effect  some  compromise.  But  the  controversy  had  become 
too  hot.  .The  nawAb's  officers  fired  upon  an  English  boat, 
Massacre  and  forthwith  all  Bengal  was  in  a  blaze.  A  force  of  2000 
of  Patni.  sepoys  was  cut  to  pieces  at  PatnA,  and  about  200  English- 
men in  various  parts  of  the  province  fell  into  the  hands  of 
the  Mahometans,  and  were  subsequently  massacred.  But 
as  soon  as  regular  warfare  commenced  M(r  KAsim  met  with 
no  more  successes.  His  trained  regiments  were  defeated 
ill  two  pitched  battles  by  Major  Adams,  at  Gheriah  and  at 
UdhanAlA,  and  he  himself  took  refuge  with  the  nawAb 
wazlr  of  Oudh,  who  refused  to  deliver  him  up.  This  led  to  a 
prolongation  of  tiio  war.  ShAh  Alam,  who  had  now  suc- 
ceeded his  father  as  emperor,  and  ShujA-ud-DaulA,  tho 
flawAb  wazfr  of  Oudh,  united  their  forces,  and  threatened 
PatnA,  which  the  English  had  recovered.  A  more  formid- 
xble  danger  appeared  in  the  English  camp,  in  tho  form  of  the 
first  sepoy  mutiny.  This  was  quelled  by  Major  (afterwards 
Sir  Hector)  Munro,  who  ordered  twenty-four  of  the  ring- 
leaders to  be  blown  from  guns,  an  old  Mughal  punishment. 
In  17G4  Major  Munro  won  the  decisive  battle  of  BaxAr, 
■which  laid  Oudh  at  the  feet  of  the  conquerors,  and  brought 
the  Mughal  emperor  as  a  suppliant  to  tho  English  camp. 

Meanwhile  the  council  at  Calcutta  had  twice  found  the 
opportunity  they  desired  of  selling  tho  government  of 
Bengal  to  a  new  nawAb.  But  ,in  17  G  5  Clive  (now  Baron 
Clive  of  Plagsey,  in  the  peerage  of  Ireland)  arrived  at 
Calcutta,  as  governor  of  Bengal  for  the  second  time,  to 
settle  the  entire  system  of  relations  with  the  native 
powers.  Two  objects  stand  out  conspicuously  in  his 
policy.  First,  he  sought  to  acquire  the  substance,  though 
not  the  name,  of  territorial  power,  by  using  the  authority 
of  the  Mughal  emperor  for  so  much  as  he  wished,  and 
for  no  more  ;  and,  secondly,  ho  desired  to  purify  the 
Company's  service  by  prohibiting  illicit  gains,  and  at  tho 
same  time  guaranteeing  a  reasonable  remuneration  from 
honest  sources.  In  neither  respect  were  the  details  of  his 
plans  carried  out  by  his  successors.  But  the  beginning  of 
our  Indian  administration  dates  from  this  second  governor- 
ship of  Clive,  just  as  the  origin  of  our  Indian  empire  dates 
from  his  victory  at  Plassoy.     Clivo's  first  step  was  to  hurry 


up  from  Calcutta  to  AllahAbAd,  and  there  settle  in  person 
the  fate  of  nearly  half  India.  Oudh  was  given  back  to  the 
nawAb  wazir,  on  condition  of  his  paying  halt  a  million 
sterling  towards  tho  expenses  of  the  war.  Tho  provinces 
of  AllahAbAd  and  Kora,  forming  the  greater  part  of  tho 
DoAb,  were  handed  over  to  ShAh  Alam  himself,  who  in 
his  turn  granted  to  the  Company  tho  dimdni  or  financial 
administration  of  Bengal,  Bchar,  and  Orissa,  and  alse 
tho  territorial  jurisdiction  of  the  Northern  Circars.  A 
puppet  nawAb  was  still  maintained  at  MurshidAbAd,  who 
received  an  annual  allowance  of  about  half  a  million 
sterling ;  and  half  tliat  amount  was  paid  to  the  emperor 
as  tribute  from  Bengal.  Thus  was  constituted  the  dual 
system  of  government,  by  which  the  English  received  all 
the  revenues  and  undertook  to  maintain  an  army  for  th« 
defence  of  the  frontier,  while  the  criminal  jurisdiction 
vested  in  the  nawAb.  In  Indian  phraseology,  the  Company 
was  diwAn  and  the  nawAb  was  nizAm.  As  a  matter  of 
general  administration,  the  actual  coUectioh  of  the  revenues 
still  remained  for  some  years  in  the  hands  of  nativ« 
oflicials.  In  attempting  to  reorganize  and  purify  th« 
Company's  service,  Clivo  undertook  a  task  yet  more 
diflicult  than  to  partition  the  valley  of  the  Ganges.  Th« 
oflicers,  civil  and  military  alike,  were  all  tainted  with  th« 
common  corruption.  Their  legal  salaries  were  absolutely 
insignificant,  but  they  had  been  permitted  to  augment 
them  ten  and  a  hundredfold  by  means  of  private  trade 
and  gifts  from  the  native  powers.  Despite  the  united 
resistance  of  the  civil  servants,  and  an  actual  mutiny  of 
two  hundred  military  officers,  Clive  carried  through  liis 
reforms.  Both  private  trade  and  the  receipt  of  presents 
were  absolutely  prohibited  for  the  future,  whOe  a  sub- 
stantial increase  of  pay  was  provided  out  of  the  mononoly 
of  salt. 

Lord  Clive  quitted  India  for  the  third  and  last  time  in  Warreu 
17C7.  Between  that  date  and  the  arrival  of  Warren  ^^''"^ 
Hastings  in  1772  nothing  of  importance  occurred  in 
Bengal  beyond  the  terrible  famine  of  1770,  which  is 
officially  reported  to  have  swept  away  one-third  of  ths 
inhabitants.  The  dual  system  of  government,  however, 
established  by  Clive,  had  proved  a  failure.  Warren 
Hastings,  a  tried  servant  of  tho  Company,  distinguished 
alike  for  intelligence,  for  probity,  and  for  knowledge  of 
Oriental  manners,  was  nominated  governor  by  tho  court  of 
directors,-with  express  instructions  to  carry  out  a  predeter- 
mined series  of  reforms.  In  their  own  words,  the  court 
had  resolved  to  "  stand  forth  as  diwAn,  and  to  take  upon 
themselves,  by  the  agency  of  their  own  servants,  the  entire 
care  and  administration  of  tho  revenues."  In  tho  execu- 
tion of  this  plan,  Hastings  removed  the  exchequer  from 
JfursliidAbAd  to  Calcutta,  and  for  the  first  time  appointed 
European  officers,  under  the  now  familiar  title  of  collectors, 
to  superintend  the  revenue  collections  and  preside  in  the 
civil  courts.  Tho  urgency  of  foreign  affairs,  and  sub.se- 
quently  internal  strife  at  the  council  table,  hindered 
Hastings  from  developing  further  the  system  of  civU 
administration,  a  task  finally  accomplished  by  Lord  Corn- 
wall is. 

Though  Hastings  always  prided  himself  specially  upon 
that  reform,  as  well  as  upon  the  improvements  he  in- 
troduced into  the  collection  of  tho  revenues  from  salt 
and  opium,  his  name  will  bo  remembered  in  history  for 
tho  boldness  and  success  of  his  foreign  policy.  From 
1772  to  1774  he  was  governor  of  Bengal;  from  1774  t« 
1785  he  was  the  first  titular  governor-general  of  India, 
presidinc;  over  a  council  nominated,  like  himself,  not 
by  tho  Company,  but  by  an  Act  of  Parliament,  known  as 
the  Regulating  Act.  In  his  domestic  policy  ho  was 
greatly  hampered  by  the  opposition  of  Francis ;  but,  m 
far  as  regards  external   relations  with  Oudh,    with  the 
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Marhattds,  and  with  Hyder  Ali,  he  was  generally  able  to 
compel  assent  to  his  own  measures.  His  treatment  of 
Oudh  may  here  be  pasaed  over  as  not  being  material  to 
the  general  history  of  India,  while  the  personal  aspects 
of  his  rule  have  been  fully  discussed  in  a  separate  article 
(voL  xi.  p.  512).  To  explain  bis  Marhatti  policy,  it  will 
ba  necessary  to  give  a  short  retrospective  sketch  of  the 
history  of  that  jieople. 

Siraji  the  Great,  aa  already  mentioned,  died  in  1G80, 
•while  Aurangzcb  was  still  on  the  throne,  The  family  of 
Sivaji  produced  no  great  names,  either  among  those  who 
continned  to  be  the  nominal  chiefs  of  the  Marhattd  con- 
federacy, with  their  capital  at  Satird,  or  among  the  r4j4s 
of  Kolhapar  and  Tanjora,  All  real  power  passed  into  tlie 
hands  of  the  peshwi,  or  BrAhman  minister,  who  founded 
in  his  turn  an  hereditary  dynasty  at  Poona,  dating  from 
the  beginning  of  the  16th  century.  Ncit  rose  several 
Marhattl  generals,  who,  though  recognizing  the  suzerainty 
of  the  peshwd,  carved  out  for  themselves  independent 
kingdoms  in  different  parts  of  India,  sometimes  far  from  the 
original  home  of  the  Marhatti  race.  Chief  among  these 
generals  were  the  giikwdr  in  Guzerat,  Sindhia,  and  Holkar 
in  MAlwa,  and  the  BhonalA  rdji  of  Berar  and  NAgpur.  At 
one  time  it  seemed  p»>bablo  that  the  Marhaltd  confederacy 
would  expel  the  Mahometans  even  from  northern  India ; 
b*t  the  decisive  battle  of  Pinipat,  won  by  the  Afghins  in 
1761,  gave  a  respite  to  the  Delhi  empire.  The  Marhatti 
chiefs  never  again  united  heartily  for  a  common  purpose, 
though  they  still  continued  to  be  tho  most  formidable 
inilitary  power  in  India.  In  especial,  they  dominated  over 
the  British  settlement  of  Bombay  on  the  western  coast, 
which  was  the  last  of  the  three  presidencies  to  feel  the  lust 
uf  territorial  ambition.  For  more  than  a  hundred  years, 
from  its  acquisition  in  16C1  to  the  outbreak  of  the  fijst 
Marhatt4  war  in  1775,  the  English  on  the  west  coast 
possessed  no  territory  outside  tho  island  of  Bombay  and 
their  fortifed  factory  at  Surat. 
eostoDa  The  Bombay  Government  was  natorally  emulons  to 
",'  '^f  follow  the  example  of  )[adras  and  Bengal,  and  to  estab- 
»«iiy.  •  lish  its  influence  at  the  conrt  of  Pooiia  by  placing  its 
own  Bomineo  upon  the  throne.  Tho  attempt  took  form 
in  1775  in  the  treaty  of  Snrat,  by  which  Raghnnith 
'Rka,  one  of  the  claimants  to  tho  throne  of  the  peshwi, 
agreed  to  cede  Salsetta  and  Bassein  to  the  English,  in 
•  irn*  Consideration  of  being  himself  restored  to  Poona.  The 
rfarhjc  military-- operations  that  followed  are  known  aa  the  first 
llarhatti  war.  Warren  Hastings,  who  in  his  capacity  of 
governor-general  claimed  a  right  of  control  over  the 
decisions  of  the  Bombay  Government,  strongly  disapproved 
of  the  treaty  of  Surat,  but,  when  war  once  broke  oat, 
be  threw  the  whole  force  of  the  Bengal  army  into  the 
Bcale.  One  of  his  favourite  officers,  General  Goddard, 
marched  across  the  peninsula  from  sea  to  sea,  and  con- 
quered the  rich  province  of  Guzerat  almost  without  a  blow. 
Another,  Captain  Popham,  stormed  the  rock-fortress  of 
Owalior,  which  was  regarded  as  the  key  of  Hindustan. 
Those  brilliant  successes  atoned  for  the  disgrace  of  the 
convention  of  Wargaum  in  1779,  when  the  Marbatt.^s 
dictated  terms  to  a  British  force,  but  the  war  wn^ 
protracted  until  1782.  It  was  then  closed  by  tho  treaty 
of  Salbye,  which  practically  restored  the  ttatxit  quo. 
Raghundth  Rdo,  the  English  claimant,  was  set  aside ; 
Ouierat  was  restored,  and  only  Salsette  and  some  other 
small  islands  were  retained  by  the  EnglisL 
nrst  Meanwhile  Warren  Hastings  had  to  deal  with  a  more 

»•*!"*  formidable  enemy  than  tho  MarhattA  confederacy.  The 
reckless  conduct  of  tho  iladras  Government  had  rou.sed 
the  hostility  both  of  Hyder  Ali  of  ilysoro  and  of  tho 
nizdm  of  the  Deccan,  the  two  strongest  Musalmdn  powers 
in  India,  who  attempted  to  draw  the  MarhattAs  into  an 


alliance  against  the  English.  The  diplomacy  <.f  riastings 
won  over  the  nizAm  and  tho  Marhattd  rAjA  of  NAgpur,  but 
the  army  of  Hyder  Ali  fell  like  a  thunderbolt  upon  tlio 
British  {x>E3essions  in  the  Curnatic.  A  strong  detachment 
under  Colonel  Baillie  was  cut  to  pieces  at  PolLiloro,  aud 
tho  Mysore  cavalry  ravaged  the  country  unchecked  op  to 
the  walls  of  Madraa  For  the  eccoud  time  the  Bengal 
army,  stimulated  by  the  energy  of  Hastings,  saved  tho 
honour  of  the  English  name.  .Sir  Eyre  Coote,  tho  victor 
of  Wandewash,  was  rent  by  sea  to  relieve  Madras  with  all 
the  men  and  money  available,  while  Colonel  Pcjr»o 
marched  south  overland  to  overawe  tho  rAjA  of  Berar  and 
the  nizAm.  Tho  war  was  hotly  contested,  for  Sir  Eyro 
Coote  was  now  an  old  man,  and  the  Mysore  army  was 
well-disciplined  and  equipped,  and  also  skilfully  handled 
liy  Hyder  and  his  son  Tipii  (Tippoo).  Hyder  died  in 
1782,  and  peace  was  finally  concluded  with  Tiprt  in  17H4, 
on  the  basis  of  a  mutual  restitution  of  all  conquests. 

It  was  Warren  Hastings's  merit  to  organize  the  empire 
which  Clivo  founded.  He  was  governor  or  governor-general 
for  thirteen  years,  a  longer  period  than  any  of  his  successor*. 
During  that  time  the  English  lost  the  American  colonies, 
but  in  India  their  rcpulatioii  steadily  rose  to  its  highest 
pitch.  Within  a  year  Hastings  was  succeeded, by  Lord 
Cornwallis,  the  first  English  nobleman  of  rank  who  under- 
took the  office  of  govenior-gcncraL  liis  rule  lasted  from 
178G  to  1793,  and  is  celebrated  for  two  events — the  intro- 
duction of  the  permanent  settlement  into  Bengal,  and  the 
second  ilysoro  war.  If  the  foundations  of  the  system  of 
civil  administration  were  laid  by  Hastings,  the  superstruc- 
ture was  erected  by  Cornwallis.  It  was  ho  who  fii-st  en- 
trusted criminal  jurisdiction  to  Europeans,  and  established 
the  NizAmat  Sadr  AdAlat,  or  supreme  court  of  criminal 
judicature,  at  Calcutta  ;  and  it  was  ho  who  separated  the 
functions  of  collector  and  judge.  The  system  thus  organized 
in  Bengal  was  afterwards  transferred  to  Madras  aud  Bombay, 
when  those  presidencies  also  acquired  territorial  sovereignty. 
But  the  achievement  most  familiarly  associated  with  the  Vtnuu 
name  of  Cornwallis  is  tho  permanent  settlement  of  the  "'"I 
land  revenue  of  Bengal  Up  to  his  time  the  revenue  had  ^^^  " 
been  collected  pretty  much  according  to  the  old  Mughal 
system.  Zaminddrt,  or  Government  farmers,  whose  office 
always  tended  to  become  hereditary,  were  recognized  as 
having  a  right  of  some  sort  to  collect  the  revenue  from  the 
actual  cultivators.  But  uo  principle  of  assessment  existed, 
and  the  amount  actually  realized  varied  greatly  from  year 
to  year.  Hastings  had  the  reputation  of  bearing  hard  upon 
the  tamfnddrs,  and  was  absorbed  in  other  critical  affairs  of 
state  or  of  war.  On  the  whole  he  seems  to  have  looked 
to  experience,  as  acquired  from  a  ;#-ccssion  of  quinquennial 
settlements,  to  furnish  the  standard  rate  of  the  futtfrei 
Francis,  on  the^other  hand,  Hastings's  great  rivnl,  deserves 
tho  credit  of  being  among  tho  first  to  advocate  a  limitation! 
of  tho  state  demand  in  peqi'tnity.  Tho  same  view  recom- 
mended itself  to  the  autborilies  at  home,  partly  bccanso  it 
would  place  their  f.ii.inces  on  a  more  stable  basis,  partly 
because  it  seem>  I  to  identify  the  camhiddr  with  tho  moro 
familiar  landlord.  Accordingly,  Cornwallis  took  out  with 
him  in  1787  instructions  to  introduce  a  permanent  settle- 
ment Tho  process  of  assessment  began  in  1789  and 
terminated  in  1791.  Xo  attempt  was  made  to  measure 
tho  fields  or  calculate  the  out-turn  as  had  been  done  by 
Akbar,  and  is  now  done  when  occasion  requires  in  the  British 
provinces;  but  the  amount  payable  was  fixed  by  reference 
to  what  had  been  paid  in  the  past.  At  first  the  sottlemeut 
was  called  decennial,  but  in  1703  it  w;a8  declared  perma-) 
nent  for  ever.  Tho  total  assessment  amounted  to  sil:ka 
Ra.2C,800,9S9,  or  about  2j  millions  sterling.  Thougb 
Lord  Cornwallis  carried  the  scheme  into  execution,  aU 
praise   or  blamo,  so   far  as  details   are   concerned,  moe. 
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belong  to  Sir  Joha  Shore,  afterwards  Lord  Teignmoutb, 
whose  knowledge  of  the  country  was  unsurpassed  by  that  of 
any  civilian  of  his  time.  Shore  would  have  proceeded 
more  cautiously  than  Cornwallis's  preconceived  idea  of  a 
proprietary  body  and  the  court  of  directors' haste  after 
fixity  permitted. 

The  second  Mysore  war~of  1790-92  is  noteworthy  on 
two  .iccounts  :  Lord  Cornwallis,  the  governor-general,  led 
the  British  army  in  person,  with  a  pomp  and  lavishness  of 
supplies  that  recalled  the  campaigns  of  Aurangzeb ;  and 
the  two  great  native  powers,  the  nizdm  of  the  Deccan 
and  the  MarhattiS  confederacy,  co-operated  as  allies  of 
the  British.  In  the  result.  Tipu  Sult.in  submitted  when 
Lord  Cornwallis  Lad  commenced  to  beleaguer  his  capital 
He  agreed  to  yield  one-half  of  his  dominions  to  be  divided 
among  the  alliej,  and  to  pay  three  millions  sterlins; 
towards  the  cost  of  the  war.  Those  conditionshe  fulfilled, 
but  ever  afterwards  he  burned  to  be  revenged  upon  his 
Engli^ih  conquerors. 

The  period  of  Sir  John  Shore's  rule  as  governor-general, 
from  1793  to  1798,  was  uneventful.  In  1798  Lord 
Jlornington,  better  known  as  the  marquis  of  Wellesley, 
arrived  in  India,  already  inspired  with  imperial  projects 
that  were  destined  to  change  the  map  of  the  country. 
Mornington  was  the  friend  and  favourite  of  Pitt,  from 
whom  he  is  thought  to  have  derived  the  comprehensiveness 
of  his  political  vision  and  his  antipathy  to  the  French  name. 
From  the  first  he  laid  down  as  his  guiding  principle  that 
the  English  must  be  the  one  paramount  power  in  the 
peninsula,  and  that  native  princes  could  only  retain  the 
insignia  of  sovereignty  by  surrendering  the  substance  of 
independence.  The  subsequent  political  history  of  India 
Las  been  but  the  gradual  development  of  this  Jiolicy,  which 
received  it.;  finishing  touch  when  Queen  Victoria  was 
proclaimed  empress  of  India  in  1877. 

To  frustrate  the  po.opibility  of  a  French  invasion  of  India, 
led  by  Napoleon  in  person,  was  the  governing  idea  of 
iWellesloy's  foreign  policy;  for  France  at  this  time,  and  for 
many  years  later,  filled  the  place  afterwards  occupied  by 
Russia  in  the  imagination  of  English  statesmen.  Nor  was 
the  possibilitj  so  remote  a.''  might  now  be  thought.  French 
regiments  guarded  and  o\era\ved  the  nizim  of  Hyderabad. 
The  soldiei-s  of  Sinilhi<i,  the  military  head  of  theMarhattA 
onfederacy,  were  disciplined  and  led  by  French  adventurers. 
Tipij  Sultclu  carried  on  a  secret  correspondence  with  the 
French  directorate,  and  allowed  a  tree  of  liberty  to  be 
planted  in  his  dominions.  The  islands  of  Mauritius  and 
Bo'irbon  afforded  a  convenient  half-way  house  both  for 
French  intrigue  and  for  the  assembling  of  a  hostile 
expedition.  Above  all,  Napoleon  Buonaparte  was  then  in 
Egypt,  dreaming  of  the  conquests  of  Alexander ;  and  no 
man  knew  in  what  direction  he  might  turn  his  hitherto 
unconquered  legions.  ^Yellesley  fii-st  addressed  himself  to 
the  nizim,  where  bis  policy  prevailed  without  serious 
opposition.  The  French  battalions  "at  Hyderabad  were 
disbanded,  and  the  nizdm  bound  himself  by  treaty  not  to 
take  any  European  into  his  service  without  the  consent  of 
the  English  Government, — a  clause  since  inserted  in  every 
engagement  entered  into  with  native  powers.  Next,  the 
whole  weight  of  Wellesley's  resources  was  turned  against 
Tip\i,  whom  Cornwallis  had  scotched  but  not  killed.  His 
intrigues  with  the  French  were  laid  bare,  and  he  was  given 
an  opportunity  of  adhering  to  the  new  subsidiary  system. 
On  his  refusal  war  was  declared,  and  Wellesley  came  down 
iin  state  to  iladras  to  organize  the  expedition  in  person, 
and  watch  over  the  cnurse  of  events.  One  English  army 
marched  into  Jlysoro  from  Madras,  accompanied  by  a 
contingent  from  the  nizAm.  Another  advanced  from  the 
western  coast.  Tipii,  nfter  offering  but  a  feeble  resistance 
in  thct'!^'^.  retired  into  Seringapatnm,  and.  when  liiscopitol 
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was  stormed,  died  fighting  bravely  in  the  breacL  Since 
the  battle  of  Plassey  no  event  so  greatly  impressed  the 
native  imagination  as  the  capture  of  Seringnpatam,  which 
won  for  General  Harris  a  peerage  and  for  Wellesley  on 
Irish  marquisate.  In  dealing  with  the  territories  of  Tipii, 
Wellesley  acted  with  unusual  moderation.  The  central 
portion,  forming  the  old  slate  of  Mysore,  was  restored  to 
an  infant  representative  of  the  Hindu  rdjAs,  whom  Hyder 
Ali  had  dethroned,  while  the  rest  was  partitioned  betweefi 
the  nizAra,  the  MarhattAs,  and  the  English.  At  about  the 
same  time  the  province  of  the  Carnatic,  or  all  that  large 
portion  of  southern  India  ruled  by  the  nawAb  of  Arcot, 
and  also  the  principality  of  Tanjore,  were  placed  under 
direct  British  administration,  thus  constituting  the  Madras 
presidency  almost  as  it  has  existed  to  the  present  day. 

The  MarhattAs  had  been  the  nominal  allies  of  the  English 
in  both  their  wars  with  Tipii,  but  they  liad  ne\cr  given 
active  assistance,  nor  were  they  securerl  to  the  Engli.sh 
side  as  the  nizAm  now  was.  The  MarhattA  powers  at  this 
time  were  five  in  number.  The  recngi.ized  head  of  the 
confederacy  was  the  pesliwA  of  Poona,  who  ruled  the  hill 
country  of  the  Western  GhAts,  the  cradle  of  the  MarhattA 
race.  The  fertile  province  of  Guzerat  was  annually  harried 
by  the  horsemen  of  the  gAikwAr  of  Baroda.  In  Central 
India  two  militaiy  leaders,  Sindhia  of  Gwalior  and  Holkar 
of  India,  alternately  held  the  pre-eminency.  Towards  the 
east  the  BhonslA  rAjA  of  NAgpur,  sprung  from  the  same 
stock  as  Sivajf,  reigned  from  Berar  to  the  coast  of  Orissa. 
Wellesley  tried  assiduously  to  bring  these'several  MarhattA 
powers  within  the  net  of  hir  eubfidiary  system.  At  lat-t, 
in  1802,  the  necessities  of  the  peshwA,  who  had  been 
defeated  by  Holkar,  and  driven  aj  a  fugitive  into  Britioli 
territory,  induced  him  to  sign  the  treat}"  of  Bassein,  by 
which  he  pledged  himself  to  hold  communications  with  no 
other  poner,  European  or  native,  and  ceded  territory  for 
the  maintenance  of  a  subsidiary  force.  Thi."  greatly  ex- 
tended the  English  territorial  influence  in  the  Bombay 
presidency,  but  led  directly  to  the  second  Marhattd 
war,  for  neither  Sindhia  nor  the  r.AjA  of  NAgpur  wnnld 
tolerate  this  abandonment  of  MarhattA  independence.  The 
campaigns  that  followed  are  perhaps  the  most  gloriou.i 
in  the  history  of  the  British  arms  in  India.  The  general 
plan  and  the  adequate  provision  of  re.ourcej  were  due  to 
the  marquis  ofWclleslej,  as  ah"o  the  indomitable  spirit 
that  could  not  anticipate  defeat.  The  arniie.-  were  led  by 
Sir  Arthur  Wellesley  (afterward.^  duke  of  W  -Uington)  and 
General  (afterwards  Lord)  Lake.  Wellesley  operated  in  the 
Deccan,  where,  in  a  few  short  months,  ho  won  thedeci.-i\e 
victories  of  Assaye  and  Argaum,  and  captured  Ahmudnagar. 
Lake's  campaign  in  HiudustAn  was  no  less  brilliant,  though 
it  has  received  lesj  notice  from  histt>rians.  He  won  pitched 
battles  at  AHgarli  and  LAswArf,  and  captured  the  cities  t>f 
Delhi  and  Agra,  thus  scattering  the  French  trooji.;  of  Sindliin, 
and  at  the  same  time  coming  forward  a.-  the  champion  of 
tlio  JIughal  emperor  in  his  hereditary  capitals.  Before  Ihc 
year  1803  was  out,  both  Sindhia  and  the  Bhon:lA  rAjA  were 
glad  to  sue  for  peace.  Sindhia  ceded  all  claims  to  the 
territory  north  ol  the  Jumna,  and  left  the  blind  '  Id 
emperor  ShAh  Alam  once  more  under  British  protecti?  n. 
The  BhonslA  forfeited  Orissa  to  the  Engli.-h,  who  had 
already  occupied  it  with  a  flying  column,  iind  Berar  to 
the  nizAm,  who  gained  a  fresh  addition  by  every  art  of 
complaisance  to  the  British  Government.  The  freebooter, 
Jasw.ant  RAo  Holkar,  alone  remained  in  the  field,  supporting 
his  troops  by  ravages  through  MAlwA  and  EAjputAna.  Tho 
concluding  years  of  Wellesley's  rule  were  occupied  with  a 
series  of  operations  against  Holkar,  which  brought  no  credit 
on  tho  British  name.  The  disastrous  retreat  of  Colonel 
Monson  through  Central  India  recalled  memories  of  tlio 
coiivpntiun  of  Wargaum,  and  of^thetlestruction  of  C'o1od«1 
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Biiillie's  force  by  Hyder  Ali.  The  repulse  of  Lake  ia 
person  at  the  siege  of  Bhartpur  (Hhurtpore)  is  memorable 
as  an  instance  of  a  British  army  in  India  having,  to  turn 
back  with  its  object  unaccomplished. 

The  ambitious  policy  and  the  continuous  wars  of  Lord 
Wellesley  exhausted  the  patience  of  the  court  of  directors 
at  home.    In  1 804  Lord  Cornwallis  wos  sent  out  as  governor- 
general  a  second   time,  with  instructions  to  bring  about 
peace  at   any  price,    while    Holkar  was  still    unsubdued, 
and  Sindhia  waj  threatening  a  fresh  war.     But  Cornwallis 
was  now  an  old  man  and  broken  down  in  health.     Travel- 
lin"  up  to  the  north-west  during  the  rainy  season,  be  sank 
and  died  at  Ghizfpur,    before  he  had  been  ten  weeks  in 
(the   country.     His   immediate  successor  was  Sir  George 
Barlow,  a  civil  servant  of  the  Company,  who,  as  a  locum 
teiiens,  had  no  alternative  but  to  capry  out  faithfully  the 
orders  of  his  employers.     He  is  charged  with  being,  under 
these  orders,   the  only  governor-general   who   diminished 
the  area  of  British  territory,  and  with  violating  engage- 
ments  by   abandoning  the  IlAjput  chiefs   to   the  tender 
mercies  of  Holkar  and  Sindhia.     During  his  administra- 
tion also  occurred    the  mutiny  of  the  Madras  sepoys  at 
Vellore,  which,  though  promptly  suppressed,  sent  a  shock 
of  insecurity  tlirougliout  the  empire. 

Lord  Minto,  governor-general  from  1807  to  1813,  con- 
solidated the  conquests  wliich  'Wellesley  bad  acquired. 
His  only  military  exploits  were' the  occupation  of  tlie 
iitlnnd  of  Mauritius,  and  the  conquest  of  Java  by  an  ex- 
pedition which  ho  accompanied  in  person.  The  condition 
of  Central  India  continued  to  be  disturbed,  but  Minto  suc- 
ceeded in  preventing  any  violent  outbreaks  without  himself 
having  recourse  to  the  swoid.  The  Company  had  ordered 
liim  to  follow  a  policy  of  non-intervention,  and  he  managed 
to  obey  his  orders  willinut  injuring  the  prestige  of  the 
British  name.  In  his  time  the  Indian  Government  first 
opened  relations  with  a  new  set  of  foreign  powers,  by 
sending  embaPiiej  to  the  Punjab,'  to  AfghAnistin,  and  to 
.'ersia.  The  ambassadors  were  all  trained  in  the  school  of 
Welleoley,  and  formed  perhaps  the  most  illustrious  trio  of 
t'  politicals"  that  the  Indian  service  has  produced.  Metcalfe 
was  the  envoy  to  the  court  of  Ranjit  Sinh  at  Lahore; 
Elphinstone  met  the  shih  of  AfghAnistan  at  PeshAwar; 
and  Malcolm  was  despatched  to  Persia.  If  it  cannot  be 
said  that  any  of  these  missions  were  fruitful  in  permanent 
results,  at  leist  they  introduced  the  English  to  a  new  set 
of  diplomatic  relations,  and  widened  the  sphere  of  their 
inHuence. 

The  successor  of  Lord  Minto  was  Lord  Moira,  better  known 
'as  the  marquis  of  Hastings,  who  governed  India  for  the  long 
period  of  nine  years,  from  1814  to  1823.  This  period  was 
marked  by  two  wars  of  the  first  magnitude,  the  campaigns 
against  the  Giirkbas  (Goorkhas)  of  XepAl,  and  the  third 
^lnd  last  MarhatUi  war.  The  Gurkhas,  the  present  ruling 
race  iu  Ne|).il,  are  Hindu  immigrants  who  claim  a  RAjput 
origin.  The  indigenous  inhabitants,  called  Newars,  belong 
to  the  Indo-Tibetan  stock,  and  profess  Buddhi.sm.  The 
sovereignty  of  the  Gurkhas  dates  only  from  1767,  in  which 
\ear  they  overran  the  valley  of  Khatmandu,  and  gradually 
extended  their  power  over  all  the  hills  and  valleys  of  XepAL 
Organized  upon  a  sort  of  military  and  feudal  basis,  they 
soon  became  a  terror  to  all  their  neighbours,  marching 
cast  into  Sikkim,  west  into  KumAun,  and  south  into  the 
Gaiigetic  plains.  In  the  last  quarter  their  victims  were 
British  subjects,  and  at  last  it  became  imperatively  neces- 
sary to  check  their  advance.  Sir  George  Barlow  and  Lord 
Minto'had  remonstrated  in  vain,  and  nothing  was  left  to 
Lord  Moira  but  to  take  up  arms.  The  campaign  of  1814 
Was  little  short  of  disastrous.  After  overcoming  the  natural 
iifficulties  of  a  malarious  climate  and  precipitous  hilk,  the 
sepoys   were   on  several  occasions  fairly  worsted   by  the 


unexpected  bravery  of  the  little  Gurkhas,  whose  heavy 
knives  or  tukiU  dealt  terrible  execution.  But  in  1815 
General  Ochterlony,  who  commanded  the  army  ojyenting 
by  way  of  the  Sutlcj,  stormed  one  by  one  the  hill  forts 
which  still  stud  the  HimAlayan  states,  now  under  tjie 
Punjab  government,  and  compelled  the  NepAl  Jarbdr  to 
sue  for  peace.  •"  In  the  following  year  the  same  general 
advanced  from  PatnA  into  the  valley  of  Khatmandu,  anil 
finally  dictated  the  terms  which  had  before  been  rejected, 
within  a  few  miles  of  the  capit.iL  By  the  treaty  of  Segauli, 
which  defines  the  English  relutionj  with  NepAl  to  the  present 
day,  the  Gilrkhas  withdrew  on  the  one  hand  from  Sikkim, 
and  on  the  other  from  those  lower  ranges  of  the  western 
HimAlayas  which  have  supplied  the  health-giving  fti-.tions 
of  Naini  TAl,  Massuri,  and  Sinil.i.  Meanwhile  the  condition 
of  Central  India  was  every  year  becoming  more  unsatisfac- 
tory. Thougli  the  great  MarhattA  chiefs  were  learning  to 
live  rither  as  peaceful  princes  than  as  leaders  of  predatory  - 
bands,  the  example  of  lawlessness  they  had  set  was  being 
followed,  and  bettered  in  the  following,  by  a  new  set  of  Piod. 
freebooters,  known  as  the  PindhArls.  As  opposed  to  the  ''^™' 
MarbattAs,  who  were  at  least  a  nationality  bound  by  some 
traditions  of  a  united  government,  the  PindhAris  were 
merely  irregular  soldiers,  corresponding  most  nearly  to  the 
free  companies  of  medieval  Europe.  Of  no  conmion  race 
and  of  no  common  religion,  they  welcomed  to  their  ranks 
the  outlaws  and  broken  tribes  of  all  India, — AfgliAns, 
MarhattAs,  or  JAts.  Their  headquarters  were  iu  MAlwA, 
but  their  depredations  were  not  confined  to  Central  India. 
In  bands,  sometimes  numbering  a  few  hundreds,  sometimes 
many  thousands,  they  rode  out  on  tlicir  forays  as  far  as 
Malabar  and  the  Coromandel  coast.  The  most  powerful 
of  the  PindhAri  captains,  Amir  KliAn,  h.nl  an  organized  army 
of  many  regiments,  and  several  batteries  of  cannon.  Two 
other  leaders,  known  as  Chitu  and  Karini,  at  one  time 
paid  IV  ransom  to  Sindhia  of  £100,000.  To  suppress  the 
J'indhAri  hordes,  wlio  were  supported  by  the  s)  mpathy,  more 
orlessopen,of  all  the  MarhattA  chiefs.  Lord  Ha'^tings  (1817) 
.  collected  the  strongest  British  army  that  had  been  seen  in 
InSin,  numbering  nearly  120,000  men,  half  to  operate  from 
the  north,  half  from  the  south.  Sindhia  was  overawed, 
and  remained  quiet.  AmirKhAn  consented  to  disband  bis 
army,  on  condition  of  being  guaranteed  the  possession  of 
what  is  now  the  principality  of  Tank.-  The  remaining 
bodies  of  .PindhAris  .were  attacked  in  their  homes,  sur- 
, rounded,  and  cut  to  pieces.  Karim  threw  himself  upon 
the  mercy  of  the  conquerors.  Chitu  fled  to  the  jungles, 
and  was  killed  by  a  tiger.  In  the  same  year  (1817)  aa 
that  in  which  the  PindhAris  were  crushed,  and  almost  in  the 
same  month  (Xoveuibcr),'the  three  great  .MarhattA  powers  at 
Poena,  NAgpur,  and  Indore  rose  against  the  English.  The 
peshwA,  BAji  P>Ao,  had  long  been  chafing  under  the  terms 
imposed  by  the  treaty  of  Bassein  (1802),  and  the  fubscqucnt 
treaty  .of  Poona  (1817),  which  riveted  yet  closi^  the 
chains  of  dependence  upon  the  paramount  power.  Eljihin- 
stone,  then  resident  at  his  court,  foresaw  what  was  coming 
and  withdrew  to>Kirkee,whither  he  had  ordered  up  a 
European  regiment. '■  The  next  day  the  residency  waa 
burned  down,  and  Kirkee  was  attacked  by  the  whole  army 
of  the  peshwA.  The  attack  was  bravely  repulsed,  and  the 
peshwA  immediately -fled  from  his  capital.  Almost  the 
same  plot  was  enacted  at  NAgpur,  where  the  honour  of  the 
British  name  was  saved -by  the  sepoys,  who  defended  the 
hill  of  SitAbaldi  agMinst- enormous  odds.  The  army  of 
Hollcar  was  defeated  in  the  following  month  at  the  pitched 
battle  of  Mehidpur.  All  open  resistance  was  now  at  an  end. 
Nothing  remained  but  to  follow  up  the  fugitives,  and  detet> 
mine  the"  conditions  of  the  general  pacification.  In  both 
these  duties  Sir  John  Malcolm  played  a  prominent  part. 
The  dominions  of  the  pcshw.'V  were  annexed  to  the  Bombay 
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&noex&-  presidency,  and  the  nucleus  of  the  present  Ceutrol  Fro- 
Uon  of  vinces  was  formed  out  of  the  territory  Baved  from  the 
pes  »i8  pjnjjjjirifl.  The  peshwi  himself  surrendered,  and  was  per- 
sioioiu.  mitted  to  reside  at  Bithiir,  near  Cawnpur,  ou  a  pension  of 
£80,000  a  year.  His  adopted  son  was  the  infamous  Nio^ 
Bihib.  To  fill  the  pcsUwA'a  placo  to  some  extent  at  the  head 
of  the  Marhatti  confederacy,  the  lineal  descendant  of  Sivaji 
•was  brought  forth  from  obscurity,  and  placed  upon  the  throne 
of  SAtira.  An  infant  was  recognized  as  the  heir  of  Uolkar, 
and  a  second  infant  was  proclaimed  r.ijci  of  Nigpur  under 
British  guardianship.  At  the  same  time  the  several  states 
4>f  Rajput^na  accepted  the  position  of  feudatories  of  the 
imramount  power.  The  map  of  lodia,  as  thus  drawn  by 
Lord  Hastings,  remaiued  substantially  unchanged  until  the 
time  of  Lord  Dalhousie.  But  the  proudest  boast  of  Lord 
Hastings  and  Sir  John  Malcolm  was,  not  that  they  had 
odvanced  the  pomcerium,  but  that  they  had  conferred  the 
blessings  of  peace  and  good  government  upon  millions  who 
had  euifered  unutterable  things  from  Marhatti  and  Pindhdrl 
tyranny. 

['  The  marquis  of  Hastings  was  succeeded  by  Lord  Amherst, 
after  the  interval  of  a  few  months,  during  which  Jlr  Adam, 
a  civil  servant,  acted  as  governor-generaL  Lord  Amherst's 
administration  lasted  for  five  years,  from  1823  to  1828. 
It  is  known  in  history  by  two  prominent  events,  the  first 
Ciirraese  war  and  the  capture  of  Bhartpur.  For  some 
years  past  the  north-east  frontier  had  been  disturbed  by 
the  restlessness  of  the  Burmese.  The  country  that  fringes 
the  western  shore  of  the  Bay  of  Bengal  and  runs  up  the 
valley  of  the  Irawadi,  with  a  people  of  Tibeto-Chinese 
origin,  has  a  history  of  its  own,  parallel  to,  but  not 
altogether  independent  of,  that  of  India.  Tradition  asserts 
that  its  early  civilization  was  introduced  from  the  oppo- 
site coast  of  Coromandel,  by  a  people  who  still  preserve 
a  trace  of  their  origin  in  their  name  of  Talaing  (cf.  Telinga 
and  Telugu).  However  this  may  be,  the  Buddhist  religion, 
professed  by  the  Burmese  at  the  present  day,  certainly 
came  direct  from  India  at  a  very  early  date.  Many  waves 
of  invasion  from  Siam  in  the  south  and  from  the  wild 
mountains  in  the  nortli  have  passed  over  the  land.  These 
conquests  wero  marked  by  that  wanton  and  wholesale 
barbarity  which  seems  to  characterize  the  Tibeto-Chinese 
taco,  but  Uie  civilization  of  Buddhism  survived  every  shock, 
and  flourished  around  the  ancient  pagodas.  European 
travellers  in  the  15th  century  visited  Pegu  nnd  Tenasserim, 
■which  they  describe  as  flourishing  marts  of  maritime  trade. 
Uttring  the  period  of  Portuguese  predominance  in  the  East, 
Arakan  became  the  resort  of  loose  European  adventurers. 
With  their  help  the  Arakaneso  extended  their  power  inland, 
■  occupied  Chittagong,  and  (under  the  name  of  the  Ma^hs) 
became  tho  terror  of  the  entire  delta  of  the  Ganges.  About 
1750  a  now  dynasty  arose,  founded  by  Alaungphaya  or 
Alompr.i,  with  its  capital  at  Ava,  which  still  rules  over  Inde- 
pendent Burmah.  The  successors  of  Alompra,  after  having 
subjugated  all  Eunnah,  and  overrun  Apsam,  which  was  then 
an  independent  kingdom,  began  a  series  of  encroachments 
open  British  territory  in  India.  As  all  peaceful  proposals 
were  contnmoliously  rejected,  Lord  Amherst  was  compelled 
to  declare  wtr  in  1824.  Little  military  glory  could  be 
gained  by  beating  the  Burmese,  who  were  formidable  only 
from  the  pestil^^ntial  character  of  their  country.  One  expo- 
iitiju  with  gunboats  ptocecded  up  the  Brahmaputra  into 
Assam  ;  another  marched  by  land  through  Oiittagong  into 
Araknn,  for  the  Bengnl  srj-xiys  refused  to  go  by  sea  ;  a  thinl, 
and  the  strougc.'^t,  sailed  from  Madras  direct  to  the  niontu  of 
llie  Irawadi.  The  war  was  protracfe<l  o\ertwo  years.  At 
List,  after  the  loss  of  about  20,000  lives  and  an  ciiicnditure 
of  .£  14,000.000,  the  kin;;  of  Ava  consented  to  sism  the 
treaty  of  Yandabu,  by  which  ho  abandoned  all  claim  to 
Aas,aui,  and  ceded  tho  provinces  of  Arakan  and  Tenasserim, 


which  were  already  in  the  military  occupation  of  the  British. 
Ho  retained  all  the  valley  of  the  Irawadi,  down  to  the  sea 
at  Rangoon.  The  capture  of  Bhartpur  in  Central  Lidia  Capto 
by  Lord  Combcrmerc  in  1827  wiped  out  the  repulse  which  ofBh«i 
Lake  had  received  before  that  city  in  January  1805.  A  P"- 
disputed  succession  necessitated  British  intervention.  Ar- 
tillery could  make  little  impression  upon  the  massive  walls 
of  mud,  but  at  last  a  broach  was  efiected  by  mining,  and 
the  city  was  taken  by  storm,  thus  losing  its  general  repu- 
tation throughout  India  for  impregnability,  which  bad  • 
threatened  to  become  a  i>olitical  danger. 

The  next  goveraor-general  was  Lord  William  Bcntinck,' 
who  had  lx;en  governor  of  Madras  twenty  years  earlier  at 
the  time  of  the  mutiny  of  Vellore.  His  seven  years'  rule 
(from  1828  to  1836)  is  not  signaliied  by  any  of  those 
victories  or  extensions  of  territory  by  which  chroniclers 
delight  to  measure  the  growth  of  empire.  But  it  forms  an 
epoch  in  administrative  reform,  and  in  the  slow  process  by 
which  the  heai-ts  of  a  subject  population  are  won  over  to 
venerate  r.3  nell  as  dread  their  alien  rulers.  The  modern 
history  of  the  British  in  India,  as  benevolent  administrator* 
ruling  the  country  with  a  single  eye  to  the  good  of  the 
natives,  may  be  said  to  begin  with  Lord  William  Bcntinck. 
According  to  the  inscription  upon  his  statue  at  Calcutta, 
from  the  pen  of  Macaulay,  "  He  abolished  cruel  rites ;  he 
efi"aced  humiliating  distinctions ;  he  gave  liberty  to  the 
expression  of  public  opinion  ;  Jiis  constant  study  it  was  to 
elevate  the  intellectual  and  moral  character  of  tho  nations 
committed  to  his  charge."  His  first  care  on  arrival  iu 
India  was  to  resiore  equilibrium  to  the  finances,  which 
were  tottering  under  tho  burden  imposed  upon  them  by 
the  Burmese  war.  This  ho  ciTectnd  by  reductions  in  pei- 
manent  expenditure,  amounting  in  the  oggrcgat*  to  IJ 
millions  sterling,  as  well  as  by  augmenting  tlie  revenue  from 
land  that  had  escaped  assessment  and  from  the  opium  of 
Mdlw:i.  He  also  widened  the  gates  by  which  educated 
natives  could  enter  the  service  cf  the  Company.  Some  of 
these  reforms  were  distasteful  to  the  covenanted  service 
and  to  the  ofiicers  of  the  army,  but  Lord  William  was 
r.lways  staunchly  supported  by  the  court  of  directors  and 
by  tho  Whig  ministry  at  home. 

His  two  most  memorable  acts  are  the  ebolition  of  eaii  S»«» 
(suttee)  and  tho  suppression  of  tho  Thogs  (Thngs).  At  this  l'*'*'^) 
distance  of  time  it  is  difficult  to  realize  the  degree  to  which 
these  two  barbarous  practices  had  corrupted  the  social  system 
of  the  Hindus.  European  research  has  clearly  proved  that 
the  text  in  the  Yedas  adduced  to  authorize  the  immolation 
of  widows  was  a  wilful  mistranslation.  But  the  practico 
had  been  engrained  in  Hindu  opinion  by  the  authority  of 
centuries,  and  liad  acquired  the  sanctity  of  a  religious  rite. 
The  emperor  Akbar  is  said  to  have  prohibited  it  by  law, 
but  tho  early  English  rulers  did  not  dare  so  far  to  violate 
the  traditions  of  religious  toleration.  In  the  year  1817 
no  less  than  seven  hundred  widows  aro  said  to  have  been 
burned  alive  in  tho  Bengal  presidency  alone.  To  this  day 
the  mcst  holy  spots  of  Hindu  pilgrimage  are  thickly  dotted 
with  little  white  pillars,  each  commemorating  a  sati.  In 
tho  tectli  of  strenuous  opposition,  both  from  European."! 
and  natives,  Lord  William  carried  the  regulation  in  council 
on  December  4,  1S20,  by  v.hich  all  who  abetted  sati  were 
declared  guilty  of  "culpable  homicide."  The  honour  of 
suppressing  Thaffi  must  be  shared  between  Lord  William 
and  Captain  Sleeman.  Thagi  was  an  abnormal  excrescencft 
npon  Hindiusm,  in  so  far  as  the  bands  of  secret  assassins' 
were  sworn  together  by  an  oath  b.x'cd  on  tho  rites  of  tlio 
bloody  goddess  Kali.  Between  182G  and  1835  as  many  as 
10C2  Thags  were  apprehended  iu  different  parts  of  British 
India,  and  by  the  evidence  of  approvers  the  moral  plague 
spot  was  gradually  stami>ed  out. 

Two   other   historical   events   are   connected    with  th» 
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wlministration  of  Lord  William  Bentinck.  In  1833  Uia 
eiiarter  of  tLo  East  India  Company  was  renewed  lor  twenty  ' 
yoara,  but  only  upon  tbo  terma  that  .it  slioulj  abandon 
ka  trade  and  permit  Europeans  to  settlo  freely  in  tho 
country.  At  tbo  eamo  time  a  legal  or  fourth  member  was 
added  to  the  governor-general's  council,  who  might  not  bo 
a  servant  of  tho  Company,  and  a  comrais-sion  was  appointed 
to  rcviso  and  codify  tho  law.  Macauiay  was  tho  first  legnl 
member  of  council,  and  tho  first  president  of  tho  law  com- 
mission. In  1830  it  was  found  necessary  to  t^ko  tho  state  of 
Myaoro  under  British  administration,  whero  it  lias  continued 
to  tho  present  ysar  (1881),  and  in  1834  tho  frantic  misrulu 
of  tho  rdjA  of  Coorg  brought  on  a  short  and  sharp  war.  Tho 
tdj^  was  permitted  to  retire  to  Benares,  and  tho  brave  and 
proud  inhabitants  of  that  mountainous  little  territory 
decided  to  place  themselves  under  the  rule  of  tlio  Company ; 
80  that  tho  only  annexation  cfTccted  by  Lord  William 
Bentinck  was  "  in  consideration  of  tho  unanimous  wish  of 
the  people." 

Sir  Charles  (afterwards  Lord)  Slctcalfo  succoeded  I<ord 
William  as  senior  member  of  council.  His  short  term  of 
ofiBco  is  memorable  for  tho  measure  which  his  predecessor 
had  initiated,  but  which  ho  willingly  carried  into  execution, 
for  giving  entire  liberty  to  tho  press.  Pul>lic  opinioa  in 
India,  as  well  as  tho  express  wish  of  tho  court  of  directors 
at  homo,  pointed  to  Metcalfo  as  tho  most  lit  |)crson  to 
tarry  out  tho  policy  of  Bentinck,  not  provbioually,  but  as 
Auck-  governor-general  for  a  full  term.  Party  ciigcncicj,  how- 
'"*'■  ever,  led  to  the  appointment  of  Lord  Auckland.  From 
that  date  conmicuccs  a  new  era  of  war  and  conquest,  which 
may  be  said  to  liavo  lasted  for  twenty  years.  All  looked 
peaceful  until  Lord  .Auckland,  prompted  by  hij  evil  genius, 
attempted  to  place  Sh.ih  Shujd  upou  tho  throne  of  Cabul, 
an  attempt  which  ended  in  the  gross  mismanagement  and 
annihilation  of  tho  garrison  jjlaced  in  that  city.  Tho 
disaster  in  Afgh;inLstdn  was  quickly  followed  by  tho  con- 
(|uest  of  Sind,  the  two  wars  in  tho  Punjab,  tho  second 
Burmese  war,  and  la-st  of  all  the  Mutiny.  Names  like 
Cough  and  Napier  and  Colin  Campbell  tako  the  places  of 
M.-ilcolm  and  Jlctcalfe  and  Elphiiistone. 
A/fthan  Tor  tho  first  time  since  the  days  of  tho  suUAns  of  Ghoznf 
win-  and  Ghor,  AfgL-lni-stAn  had  obtained  o  national  king  in 
1747  in  tho  person  of  the  Ahmad  ?hdh  Durdni,  who  fuund 
bis  opportunity  in  the  confusion  that  followed  on  the  death 
of  the  Persian  conqueror,  Nddir  ShdL  Before  his  death 
in  1773  Alimad  Shdh  had  conquered  a  wide  empire,  from 
Ilcrat  to  Pcfh.'iwar  and  from  Ka-shmir  to  Sind.  11  is 
iutorveution  on  tho  field  of  Panipat  (17C1)  turned  bnck 
the  tide  of  Marhatt.\  conquest,  and  replaced  a  Mughal 
emperor  on  tho  throne  of  llellii.  But  Ahmad  Shdh  nc\cr 
cared  to  settlo  down  in  India,  and  kept  alternate  state  at 
his  two  national  capitals  of  Cabul  and  KandahAr.  Tho 
DurAui  kings  were  prolific  in  children,  who  fought  with 
one  another  for  the  succe^ion  to  the  death.  At  last,  in 
1&2C,  Dost  Muhammad,  head  of  tho  |>onerfuI  Barakzdi 
family,  succeeded  in  establishing  himself  os  ruler  of  Cabul, 
with  iho  subordinate  title  of  amir  (ameer),  while  two  fugi- 
tive brothers  of  tho  Dur.^ni  lino  were  \i\  iiig  under  British 
protection  at  Ludhiana,  on  tho  frontier  of  the  Panjab. 

The  attention  of  tho  English  Uo\  cmiuciit  had  been 
directed  to  Afghiln  afTairs  e\er  sinco  tho  timo  of  Lord 
Wellesley,  who  feared  that  Z.iiii.'io  Shah,  then  boldin;;  his 
court  at  Lahore,  mij;ht  follow  in  the  jiath  of  Xidir  Sliih, 
and  overrun  Hiudustin.  Tho  growth  of  tho  powerful  Sikh 
kiiitsJom  of  Pianjit  Sinh  effectually  dispelled  any  such 
alarms  for  tho  future.  Subsequentlj,  in  1809,  while  a 
French  in\asion  of  India  was  stdl  a  possibility  to  bo 
guarded  against,  Elphinstono  was  sent  by  Loi-d  Minto  on 
a  mission  to  ShAh  Phuj.A  to  form  a  defensive  alliance. 
Before  the  year  was  out,  SltUi  Shuji  had  been  driven 


into  exile,  and  a  thinl  brother,  Mahmiid  Sh.Mi,  was  on  the 
throne.  Ih  1837,  wlaii  the  curtain  rises  upou  tho  drama 
of  English  interferenco  in  Afgliinist.ln,  tho  usurper  DoRt 
Muhamnuid  B*irakzai  was  firmly  catablinhed  at  CabuL 
Ilia  great  ambition  was  to  recover  Pesh-^iwar  from  tho 
Sikhs ;  and  when  Captain  Aleiandcr  Burnes  arrived  on  a, 
mission  from  Lord  Auckland,  with  the  ostensible  object  of 
opening  trade,  tho  Vui^t  was  willing  to  promise  everything, 
if  only  he  could  get  PeshAwai-.  But  Lord  Aucklaml  had 
another  and  more  iuiiiortant  object  in  view.  At  this  time 
tho  Russians  wore  advancing  rapidly  in  Central  Asia,  ond 
a  Persian  army,  not  without  Russian  support,  wai  besieging 
Herat,  tho  traditional  bulwark  of  Afghan isl in  on  the  cast. 
A  Ku.ssian  envoy  was  at  Cabul  at  tho  some  timo  a» 
Burne.'i.  The  latter  was  unable  to  satisfy  tho  demands  of 
Dost  Muhannnad  in  tho  matter  of  Pc-hdwar,  and  reluraoil 
to  India  unsuccessfid.  Lord  Auckland  forthwith  resoWod 
upon  the  hazardous  plan  of  placing  a  more  Bubscr\-ient 
ruler  upon  the  throne  of  Cabal.  Sh.lh  Shuja,  one  of  tho 
two  exiles  at  Ludhiana,  was  selected  for  the  purpose.  At 
this  time  both  tho  Punjab  and  Sind  were  indcpendeul 
kingdoms.  Sind  was  tho  less  powerful  of  tho  two,  and  Firm 
therefore  a  British  army  escorting  Sluih  Shuj.i  made  its  AfgUa* 
way  by  that  route  to  enter  AfgL-^nistrln  through  the  EoK^u  ^"' 
Pass.  Kandah.'ir  surrsndered,  Ghaznl  was  taken  by  storm. 
Dost  Muhammad  fled  across  tho  Hindu  Kusb,  and  Shdli 
ShnjA  was  triumphantly  led  into  tho  Bala  Hiss.^r  at  Cabul 
in  August  1830.  During  tho  two  years  that  followed 
AfghAuistAn  remained  in  tho  military  occupation  of  tho 
British.  Tho  caListrophe  occurred  in  November  1841, 
when  Sir  Alcxnnder  Burncs  was  assassinated  in  the  city  of 
CabuL  Tho  trooja  in  the  cautonmcnts  weru  then  under 
the  command  of  General  El[ihinstono  (not  to  be  confounded 
with  the  civilL-in Mountstuart  Elphinstone),  with  SirWilliam 
Macnaghten  as  chief  political  adviser.  Elphinstone  was 
an  old  man,  unequal  to  tho  respunsibilitic!v  of  tho  positioa 
Macnaghten  was  treacherously  murdered  at  an  interview 
with  tho  Afghan  chief,  Akbar  Khan,  eldest  wn  of  Dost 
Muhammad.  Aftt^r  lingering  in  their  cantonments  for  two 
months,  tho  British  army  set  off  in  the  depth  of  winter  to 
find  its  way  back  to  India  through  the  pa-sses.  When  they 
Blartetl  they  numbered  4000  fighting  men,  with  12,000 
camp  followcra.  A  single  Burvivor,  Dr  Brydon,  reached 
tho  friendly  walls  of  Jalildbdd,  where  Sale  was  gallantly 
holding  out.  Tlie  rest  perished  in  the  defiles  of  Khunl, 
Cabul,  and  Jagdahik,  either  from  the  knives  and  matchlocks 
of  the  Afgh.Ans  or  from  the  effects  of  cold.  A  few  prisoners, 
mostly  women,  children,  and  oflRrers,  were  considerately 
treated  by  the  orders  of  Akbar  KhAn. 

Within  a  month  after  the  news  reached  Calcutta,  Lcn^ 
Auckland  had  been  superseded  by  Lo.-d  EUcnborough, 
whose  Cist  impulse  was  to  be  satisfied  with  drawing  off 
in  safety  the  garrisons  from  KandaliAr  and  JalAlAbAd.  But 
bolder  counsels  prevaibd.  Pollock,  who  was  marching 
straight  through  tho  Punjab  to  relieve  Sale,  was  ordere<l 
to  penetrat?  ;o  Cabul,  whilo  Nott  was  only  too  glad  not 
to  bo  forbidden  to  rctiro  from  KandahAr  through  Cabul. 
After  a  good  deal  of  fighting,  tho  two  English  forces  met  ot 
their  common  destination  in  Scptcrcber  1842.  The  great 
bii:dr  at  Cabul  was  blown  up  with  gunpowder,  to  fix  a, 
Btigma  upon  the  city;  the  prisoners  wero  recovered;  and 
all. marched  bark  to  India,  feavtng  Dost  Mnh-amniad  tn 
tako  undisputed  possession  of  his  throne.  Tho  drama 
closed  with  a  bombastic  proclamation  from  Lortl  Ellen- 
borough,  who  had  caased  tho  gates  from  tlio  tomb  of 
Mohmud  of  Ghaznl  to  bo  carried  back  as  a  memorial  of 
"  SomiiAth  revenged." 

Lord  Ellenborougb,  who  loved  military  display,  had  his 
tastes  gratified  by  two  more  wars.  In  1843  tho  Mahometan 
ndcrs  of  Sind,  known  as  tho  "  m:ers  '  or  asain,  whoeo  ooi/ 
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lauJt  was  that  they  would  not  surrender  tlieir  independence, 
\verc  crushed  by  Sir  Charles  Napier.  The  victory  of  Midni, 
111  which  3000  British  troi>p3  defeated  20,000  Baluchi's,  is 
perhaps  the  most  brilliant  feat  of  arms  in  Indian  history; 
but  an  honest  excuse  can  scarcely  be  found  for  the  annex- 
ation of  the  country.  In  the  same  yeaf  a  disputed  succes- 
sion at  Gwaiior,  fomented  by  feminine  intrigue,  resulted 
in  an  outbreak  of  the  overgrown  army  which  the  Sindhia 
family  had  been  allowed  to  maintain.  I'caco  was  restored 
by  the  battles  of  Mahariljpur  and  Punneah,  at  the  former 
of  which  Lord  Elleaborough  was  present  iu  person. 

In  18-14  Lord  Ellenboiougli  was  recalled  by  the  court 
of  directors,  who  differed  from  him  on  many  points  of 
administration,  and  distrusted  his  erratic  genius.  He  was 
succeeded  by  Sir  Henry  (afterwards  Lord)  Hardinge,  who 
had  served  through  tha  Peninsular  War  and  had  lost  a  hand 
at  Ligny.  It  was  felt  on  all  sides  that  a  trial  of  strength 
between  the  British  and  the  Sikhs  was  at  hand. 

The  Sikhs  wcro  not  a  nationality  like  tho  llarhattas,  but  a 
religious  sect  bound  together  by  the  additional  lie  of  military  dis- 
cipline. They  trace  their  origin  to  one  Niuak,  an  excellent  and 
Biicccssful  preacher,  who  w.as  born  in  the  neighbourliooU  of  Lahore 
in  the  latter  half  of  the  15th  century,  before  the  arrival  of  either 
Mughals  or  Portuguese  in  India,  N.-inak  was  a  religious  rcfornior, 
like  others  that  arose  in  the  country  about  that  time,  who 
[ircached  the  abolition  of  caste,  tlic  unity  of  the  Godhead,  and  the 
obligation  of  leading  a  pure  life.  From  N,inak  ten  gurus  oi  apostles 
ire  traced  ilown  to  Goviiid  Sinh  in  1708,  with  whom  the  succession 
stopped.  Suffering  continual  persecution  from  tlie  ruling  Mahonict- 
ins,  which  culminated  in  the  reign  of  Aurangzcb,  the  Sikh  religion 
Miairitained  itself  witli  extraordinary  tenacity.  At  last  the  down- 
fall of  the  Mughal  empire  transformed  it  into  a  territorial  power, 
which  possessed  the  only  organization  remaining  in  the  Tunjab. 
Even  before  the  rise  of  Kanjit  Sinh,  olfshoots  from  the  Silih  liiisls 
or  confederacies,  each  led  by  its  elected  sarddr^  had  carved  out  for 
themselves  feudal  principalities  along  the  banks  of  the  Sutlej,  some 
of  which  have  endured  to  the  jiresent  day.  Hanjit  Sinh,  the 
founder  of  the  Sikh  kingdom,  was  born  in  1?S0.  In  his  twentieth 
year  he  obtained  the  appointment  of  governor  of  Lahore  from  tile 
Afghan  emperor,  and  from  that  time  ho  set  himself  to  the  task  of 
basing  a  personal  despotism  upon  the  religious  fanaticism  of  the 
Sikhs,  The  Icluilsd  or  "  tlie  liberated  "  were  organized  into  an  army 
under  European  officers,  which  for  steadiness  ami  religious  fervour 
has  had  no  parallel  since  the  "ironsides"  of  Cromwell.  From 
Lahore  as  his  capital  he  extended  Lis  conquests  south  to  Miiltan, 
west  to  Peshawar,  and  north  to  K.ishmir.  On  the  east  side  alone 
he  was  hemmed  in  by  the  Sutlej,  up  to  which  river  the  authority 
of  the  British  Government  w.as  advanced  in  1804.  Till  his  death 
in  1839  Ranjit  Sinli  was  ever  loyal  to  the  engagements  which  he 
had  entered  into  with  Metcilfe  in  1809.  But  he  left  no  son  capable 
of  wielding  his  sceptre.  Lahore  was  torn  by  dis.sensions  between 
rival  generals,  ministers,  and  queens.  The  only  strong  power  was 
the  army  of  the  khdlsd,  which  since  the  disaster  in  Afghanistan 
burned  to  measure  its  strength  with  the  British  sepoys.  The 
French  generals, 'Avitable  and  Court,  were  foolishly  ousted,  and 
the  supremo  military  command  was  \cstod  in  a  scries  o{ panchdyals 
»r  elective  committees  of  live. 

In  1845  Hhe  Sikh  army,  numbering  60,000  men  with 
150  guns,  crossed  the  Sutlcj  and  invaded  British  territory. 
Sir  Hugh  Gougli,  the  commander-in-chief,  together  with 
the  governor-general,  hurried  up  to  the  frontier.  Within 
three  weeks  four  pitched  battles  were  fought,  at  Moodkec, 
Ferozshah,  AliwAl,  and  Sobr.ion.  The  British  loss  on  each 
occasion  was  heavy ;  but  by  the  last  victory  the  Sikhs  were 
fairly  driven  into  and  across  -the  Sutlej,  and  Lahore 
surrendered  to  the  British.  By  tlie  terms  of  peace  then 
dictated  the  infant  son  of  ilanjit,  Dhulip  Sinh,  was  recog- 
nized as  rAjA  ;  the  Jalandhar  DoAb,  c*.  tract  between  the 
Sutlej  and  the  Rivf,  was  an,nexed  ;  the  Sikh  army  was 
limited  to  a  specified  number ;  Major  Henry  Lawrence 
w;is  appointed  to  be  resident  at  Lahore  ;  and  a  British  force 
was  detailed  to  garrison  the  Punjab  for  a  period  of  eight 
years.  Sir  II.  Hardinge  received  a  peerage,  and  returned 
to  England  in  1848. 

Lord  Dalhousie  succeeded,  whoso  eight  years'  adminis- 
tration (from  1848  to  185G)  was  more  pregnant  of  results 
than  that  of  ony  governor-general  since   Clive.     Though 


professedly  a  man  of  peace,  he  was  compelled  to  fight  tw« 
wars,  in  the  Punjab  and  in  Burmah.  These  both  ended  ia 
large  acquisitions  of  territory,  while  Nagpur,  Oudh,  anJ 
several  minor  states  also  came  under  British  rule.  But 
Dalhousie's  own  special  interest  lay  iu  the  advancement  of 
the  moral  and  material  condition  of  the  country.  The 
system  of  administration  carried  out  in  the  conTjinered 
Punjab  by  the  two  Lawrences  and  their  assistants  is 
probably  the  most  successful  piece  of  difficult  work  ever 
accomplished  by  Englishmen.  British  Burmah  has  pro- 
spered under  their  rule  scarcely  less  tlirn  the  Punjab.  In 
both  cases  Lord  Dalhousie  deserves  a  large  share  of  the 
credit  No  branch  of  the  administration  escaped  his 
reforming  hand.  He  founded  the  public  works  department, 
to  pay  special  attention  to  roads  and  canals.  He  opened 
the  Ganges  Canal,  still  the  largest  work  of  the  kind  in  the 
country,  and  ho  turned  the  sod  of  the  first  Indian  railway.' 
He  proiiKted  steam  communication  with  England  via  the 
Red  Sea,  and  introduced  cheap  postage  and  the  electric 
telegraph.  It  is  Lord  Dalhousie's  misfortune  tiiat  these 
benefits  are  too  often  forgotten  in  the  vivid  recollections  of 
the  Mutiny,  which  avenged  his  policy  of  annexation. 

Lord  Dalhousie  had  not  been  .six  months  in  India  before  Seeom.) 
the  second  Sikh  war  broke  out.     Two  British  officers  were  Sikb      J 
treacherously    assassinated     at    Miiltdn.      Unfortunately  ""■     ,| 
Henry  Lawrence  was  at  home  on  sick  leave.     'I'lie  British  tioa "' 
army  was  not  ready  to  act  in  the  hot  weather,  and,  despite  Punjaft 
the  single-handed  exertions  of  Lieutenant  (afterwards  Sir 
Herbert)  Edwaides,  this  outbreak"'  of  fanaticism  led  to  a 
general  rising.  ^^  The /./m'/wt  army  again  came  together,  and 
once  more  fought  on  even  terms  with  tlie  British.     On  the) 
fatal  field  of  Chilianwdlaj  which  patriotism  prefers  to  call  a' 
drawn  battle.)  i\n  British  lost  2400  officers  and  men,  besides'' 
four  guns  and    the  colours  of  three    regiments.      Before 
reinforcements   could   come  out  from   England,   with  Sir 
Charles  Napier  as   commander-in-chief.   Lord  Gough  had 
restored  his  own  reputation  by  the   crowning  victory  of 
Guzerat,     which    absolutely-  destroyed-    the  ,  Sikh   army.' 
MultAn  had  previously  falkir\  and  the  Afghdn  horse  under 
Dost  Muhammad,  who  had  forgotten  their  hereditary  anti- 
pathy to  the  Sikhs  in  their  gi^eater  hatred  of  the  British  name, 
were  chased  back  with  ignominy  to  their  native  hills.     The 
Punjab  henceforth  became  a  British  province,  supplying  ,)■ 
virgin   field   for  the   administrative   talents   of   Dalhousie 
and  the  two  Lawrences.     R.-ljd  Dhulip  Sinh  received  an 
allowance  of  .£50,000  a  year,  on   which  he  retired  as  a 
country  gentleman  to  Norfolk  in  England.     The  first  step 
in  the  pacification  of  the  Punjab  was  a  general  disarmament, 
which  resulted  in  the  delivery  of  no  le.ss    than   120,000 
weai>ons  of  various  kinds.     Then  followed  a  settlement  of 
the  land  tax,   village  by  village,  at  an  assessment  much 
below  that  to  which  it  had  been  raised  by  Sikh  exaction.i, 
and  the  introduction  of  a  loose  but  equitable  code  of  civil 
and  criminal  procedure.     Roads  and  canals  were  laid  out  by 
Colonel  Robert  Napier  (afterwards  Lord  Napier  of  Magdala) ; 
and  the  security  of  British  peace  and  the  personal  influence 
of  British  ofhcers  were  felt  to  the   furthest  corners  of  the 
province.     Thus  it  happened  that,  when  the  JNIutiny  broke 
out  in  1857,  the  Punjab  remained  not  only  quiet  but  loyal, 
after  only  eight  years' experience  of  English  rule;  while  the 
North-Wcstern  Provinces,  which  had  been  British  territory 
for  more  than  half  a  century,  rose  in  rebellion.     The  second 
Burmese  war  of  1852  was  caused  by  the  ill-treatment  of 
European  merchants  at  Raijgoon,  and  the  insolence  offered 
to  the  captain  of  a  frigate  who  had  been  sent  to  remonstrate. 
The  whole  valley  of  the  Irawadi,  from  Rangoon  to  Promr, 
was  occupied  in  a  few  months,  and,  as  the  king  of  Ava 
refused  to  treat,  it  was  annexed,  under  the  name  of  Pegu, 
to  the  provinces  of  Arakan  and  Tenasserim,  which  had  beea 
acquired   in    182G.     Since  annexation   the  inhabitants  of 
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Rangoon  Lavo  increased  tenfold  in  number,  and  that  port 
now  ranks  third  in  British  India,  being  surpassed  only  by 
Calcutta  and  Madras.     Lord  Dalhousie's  dealings  with  tho 
feudatory  states  of  India  can  only  bo  rightly  appreciated 
as  part  of  his  general  policy.     That  rulers  only  exist  for 
the  good  of  the  ruled  was  his  supreme  axiom  of  govern- 
ment, of  which  ho  gave  tho  most  conspicuous  example  by 
the  practice  of  his  own  daily  life.     That  British  adminis- 
tration was  better  for  the  people  than  native  rule  followed 
from  this  axiom  as  a  necessary  corollary.     lie  was  thus 
led  to  regard  native  chiefs  from  somewhat  the  same  poi<U 
of  view  as  the  Scotch  regarded  the  hereditary  jurisdictions 
after  1745,  as  mischievous  anomalies,  to  be  abolished  by 
every  means  practicable.     Good  faith  must  be  kept  with 
rulers  on  the  throne  and  with  their  legitimate  heirs,  but 
no  false  sentiment  shoidd  preserve  dynasties  that  had  for- 
feited all  consideration  by  years  of  accumulated  misrule, 
or  prolong  those   that  had  no   natural  successor.      The 
"  doctrine  of  lapse  "  was  merely,  a  special  application  of 
these   principles,  though  complicated   by   the   theory  of 
adoption.     It  has  never  been  doubted  that,  according  to 
Hindu  private  law,  an  adopted  son  entirely  filb  the  place 
of  a  natural  son,  whether  to  perform  the  religious  obsequies 
of  his  father  or  to  inherit  his  property.     In  all  respects  ho 
continues  the  persona  of  the  deceased.     But  it  was  argued 
that  tho  succession  to  a  throne  stood  upon  a  dififercnt  foot- 
ing.    The  paramount  power  could  not  recognize  such  a 
right,  which  might  be  used  as  a  fraud  to  hand  over  the 
happiness  of  millions  to  a  base-born  impostor.     Here  came 
in  the  maxim  of  "  the  good  of  the  governed."     Tho  material 
benefits  to  be  conferred  through  British  administration 
surely  weighed  heavier  in  the  scale  than  a  superstitious 
and  frequently  fraudulent  fiction  of  inheritance.     Tho  first 
state  to  escheat  to  the  British  Government  in  accordance 
with  these  principles  was  Sitdrd,  which  had  been  reconsti- 
tuted by  Lord  Hastings  on  the  downfall  of  the  peshwii  in 
1818.     The  last  direct  representative  of  Sivaji  died  without 
a  male  heir  in  1848,  and  his  deathbed  adoption  was  set 
aside.     In  the  same  year  the  lUjput  state  of  Karauli  was 
saved  by  the  interposition  of  the  court  of  directors,  who 
drew  a  fine  distinction  between  a  dependent  principality 
and  a  protected  ally.     In  1S33  Jhdnsi  suffered  the  same 
fate  as  SdtArd.     But  the  most  conspicuous  application  of 
the  doctrine  of  lapse  was  tho  case  of  N.igpur.     The  last  of 
the  Bhonslds,  a  dynasty  older  than  the  British  Government 
itself,  died  without  a  son,  natural  or  adopted,  in  1853. 
That  year  also  saw  British  administration  extended  to  the 
Berars,   or   the    assigned   districts   which   tho    nizAm   of 
Hyderabad  was  induced  to  cede  as  a  territorial  guarantee 
for  the  subsidies  which  he  perpetually  kept  in  arrear     Three 
more  distinguished  names  likewise  passed  away  in  1853, 
though  without  any  attendant  accretion  to  British  territory. 
In  the  eitr'eme  south  the  titular  nawAb  of  the  Camatic 
and  tho  titular  nSjd  of  Tanjore  both  died  without  heirs. 
Their  rank  and  their  pensions  died  with  them,  though 
compassionate  allowances  were  continued  to  their  families. 
In  the  north  of  India,  Bdji  Rdo,  the  ex-peshwi  who  had 
been  dethroned  in  1818,  lived  on  till  1853  in  tho  enjoy- 
ment of  his  annual  pension  of  XSO.OOO.     His  adopted  son, 
Nina  SAhib,  inherited  his  accumulated  savings,  but  could 
obtain  no  further  recognition. 

The  annexation  of  the  province  of  Oudh  is  to  be  de- 
fended on  very  different  grounds.  Ever  since  tho  nawAb 
waztr,  Shuj4-ud-Daul4,  received  back  his  forfeited  terri- 
tories from  the  hands  of  Lord  Clive  in  1765,  the  very 
existence  of  Oudh  as  an  independent  state  had  depended 
only  upon  the  protection  of  British  bayonets.  Thus,  pre- 
served alike  from  foreign  invasion  and  from  domestic 
robeUioD,  the  long  line  of  subsequent  nawdbs  had  given 
wuy  to  that  neglect  of  public  affairs  and  those  private  rices 


which  naturally  flow  fi  om  irrcspoi.sil  le  power.  Their  only 
redeeming  virtue  was  steady  loyalty  to  the  British  Govern- 
ment. Oudh  has  been  called  ''  the  Garden  of  India  "  by 
an  author*  who  endeavours  to  show  that  tho  evils  of  native 
rule  were  never  so  black  as  they  have  been  painted.  But 
at  any  rate  that  fair  corner  of  tho  Gangctic  basin,  which 
now  supports  a  denser  population  thau  any  equal  area  on 
the  surface  of  the  globe,  had  been  groaning  for  generations 
under  anarchy  for  which  each  successive  governor-general 
admitted  that  he  was  partly  responsible.  Warning  after 
warning  had  been  given  to  the  nawdbs  (who  had  assumed 
the  title  of  shdh  or  king  since  1819)  that  they  must  put 
their  house  in  order.  What  tho  benevolent  Bentinck 
and  the  soldierly  Hardinge  had  only  threatened  was  re- 
served for  Lord  Dalhousie,  who  united  honesty  of  purpose 
with  decision  of  character.  In  this  determination  ho 
had  the  full  support  of  tho  court  of  directors  at  home. 
In  185G,  the  last  year  of  his  rule,  he  issued  orders  to 
General  (afterwards  Sir  James)  Outram,  then  resident  at 
the  court  of  Lucknow,  to  assume  the  direct  administration 
of  Oudh,  on  the  ground  that  "tho  British  Government 
would  be  guilty  in  Ihe  sight  of  God  and  man,  if  it  were, 
any  longer  to  aid  in  sustaining  by  its  countenance  an 
administration  fraught  with  suffering  to  millions."  The 
king,  Wdjid  All,  bowed  to  irresistible  force,  though  he  ever 
refused  to  recognize  tho  justice  of  his  deposition.  After 
a  mission  to  England,  by  way  of  protest  and  appeal,  he 
settled  down  in  the  pleasant  suburb  of  Garden  Reach  near 
Calcutta,  where  he  lived  in  the  enjoyment  of  a  pension  of 
.£1S0,000  a  year.  Oudh  was  thus  annexed  without  a 
blow  ;  but  it  may  be  doubted  whether  the  one  measure  of 
Lord  Dalhousie  upon  which  he  looked  back  himself  wi^i 
the  clearest  conscience  was  not  the  Tery  one  that  r.'/jst 
alarmed  native  public  opinion. 

The  marquis  of  Dalhousie  resigned  office  in  March  li56, 
being  then  only  forty-four  years  of  age ;  but  he  cirried 
home  with  him  the  seeds  of  a  lingering  illness  which  reiulted 
in  his  death  in  1860.  Excepting  Cornwallis,  he  wis  the 
first,  though  by  no  means  the  last,  of  English  statesmen 
who  have  fallen  victims  to  their  devotion  to  India's  needsi 
He  was  succeeded  by  his  friend,  Lord  Canning,  w?io,  at  Cansiaf 
the  farewell  banquet  in  England  given  to  him  by  the  court 
of  directors,  uttered  these  prophetic  words :  "  I  wish  for 
a  peaceful  term  of  office.  But  I  cannot  forget  that  in  the 
sky  of  India,  serene  as  it  is,  a  email  cloud  may  arise,  no 
larger  than  a  man's  hand,  but  which,  growing  larger  and 
larger,  may  at  last  threaten  to  burst  and  overwhelm  U3 
with  ruin."  In  the  following  year  the  sepoys  of  the  Bengal 
army  mutinied,  and  all  the  valley  of  the  Ganges  from 
Patnd  to  Delhi  rose  in  open  rebellion. 

The  various  motives  assigned  for  the  Mutiny  appear  Mutinj 
inadequate  to  the  European  miud.  The  truth  seems  to  bo 
that  native  opinion  throughout  India  was  in  a  ferment, 
predisposing  men  to  believe  the  wildest  stories,  and  to  act 
precipitately  upon  their  fears.  The  influence  of  panic  in 
an  Oriental  population  is  greater  than  might.be  readily 
believed.  In  the  fiirst  place,  the  policy  of  Lord  Dalhousie, 
exactly  in  proportion  as  it  had  been  dictated  by  the  most 
honourable  considerations,  was  utterly  distasteful  to  tho 
native  mind.  Repeated  annexations,  the  spread  of  educa- 
tion, the  appearance  of  the  steam  engine  and  the  telegraph 
wire,  all  alike  revealed  a  consistent  determination  to  sub- 
stitute an  English  for  an  Indian  civilization.  The  Bengal 
sepoys,  es])ecially,  thought  that  they  could  seO'  into  the 
future  farther  than  the  rest  of  their  countrymea  Nearly 
all  men  of  high  caste,  and  many  of  them  recruited  from 
Oudh,  they  dreaded  tendencies  which  they  deemed  to  be  de- 
nationalising,  and  they  knew  at  first  hand  what  annexation 
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meant.  They  bclievurl  it  was  by  their  prowess  that  the 
Punjab  had  been  conquered,  and  nil  India  was  hold  quiet. 
The  numerous  dethroned  iirinces,  their  heirs  and  tueir 
widows,  were  the  first  to  learn  and  take  advantage  of  the 
spirit  of  disaffection  that  was  abroad.  They  had  heard  of 
the  Crimean  war,  and  were  told  that  Paissia  was  the  per- 
petual enemy  of  England.  They  had  money  in  abundance 
with  which  they  could  buy  the  assistance  of  skilful 
irtrlguers.  They  had  everj-thing  to  gain,  and  nothing  to 
lose,  by  a  revolution. 

In  this  critical  state  of  affairs,  of  which  the  Government 
had  no  ofScial  knowledge,  a  rumour  ran  through  the  can- 
tonments of  the  Bengal  army  that  cartridges  had  been 
served  oat  greased  with  the  fat  of  animals  unclean  alike  to 
Hindu  and  Mahometan.  After  this,  nothing  could  quiet 
the  minds  of  the  sepoys.  Fires  occurred  nightly  in  the 
native  lines ;  officers  wcro  insulted  by  their  men  ;  all  con- 
fidence was  gone,  and  only  the  form  of  discipline  remained. 
On  the  afternoon  of  Sunday,  May  10,  1857,  the  sepoys  at 
Meerut  (Mirath)  broko  into  open  mutiny.  Their  first  mad 
frenzy  marked  by  its  excess  the  change  from  their  usually 
quiet  manners  and  orderly  habits.  They  broke  into  the 
jail,  and  then  ran  through  the  cantonments,  cutting  down 
every  European  they  mot.  At  last  they  streamed  o.f  to  the 
neighbouring  city  of  Delhi,  to  stir  up  the  native  garrison 
and  the  criminal  population  of  that  great  city,  and  to  place 
themselves  under  the  authority  of  the  discrowned  Mughal 
emperor.  Meerut  was  the  largest  military  station  in  India, 
with  a  strong  European  garrison  of  foot,  horse,  and  guns,  suf- 
ficient to  overwhelm  the  mutineers  before  ever  they  reached 
Delhi.  But  jvlst  as  the  sepoys  acted  in  irrational  panic,  so 
did  British  officers  in  but  too  many  cases  act  with  equally 
irrational  indecision.  The  news  of  the  outbreak  was 
telegraphed  to  Delhi,  and  nothing  more  was  done  that  night. 
The  next  morning  the  Jtahometans  of  Delhi  rose,  and  all 
that  the  Eur,>peans  there  could  do  was  to  blow  up  the 
magazine.  A  rallying  centre  and  a  traditional  name  was 
thus  given  to  the  revolt,  which  forthwith  spread  like  wild- 
fire through  all  the  North-Wcstern  Provinces  and  Oudh 
down  into  Lower  Bengal.  The  same  narr.itivo  mustsufilce 
for  all,  though  each  episode  has  its  own  peculiar  story  of 
sadness  and  devotion.  The  sepoys  rose  on  their  officers, 
without  warning,  aud  sometimes  after  protestations  of 
fidelity.  The  Europeans,  or  persons  of  Christian  faith, 
were  massacred,  sometimes  also  women  and  children.  The 
jail  was  broken  open,  the  treasure  plundered,  and  then  all 
marched  off  to  somo  centre  of  revolt,  to  join  in  what  had 
now  become  a  national  v,-ar.  Only  in  the  Punjab  were  the 
sepoys  anticipated  by  the  stern  measures  of  repression  and 
<li.i.irB-iament  adopted  by  Sir  John  Lawrence  and  his 
lieutenants,  among  whom  Edwardes  and  Nicholson  were 
conspicuous.  The  Sikh  population  never  wavered.  Crowds 
>of  willing  recruits  came  down  from  the  Afgli.-ln  hills.  And 
thus  the  Punjab,  instead  of  being  itself  a  source  of  danger, 
was  able  to  furnish  a  portion  of  its  own  garrison  for  the 
siege  of  Delhi.  In  Lower  Bengal  most  of  the  sepoys 
mutinied,  and  then  dispersed  in  different  directions.  The 
native  armies  of  Madras  and  Bombay  remained  true  to  their 
coloars.  In  Central  India  the  contingents  of  many  of  the 
great  chiefs  sooner  or  later  joined  the  rebels,  but  the 
Mahometan  state  of  Hyderabad  was  kept  loyal  by  the 
authority  of  its  able  minister  Sir  Salar  Jang. 

The  main  interest  of  the  sepoy  war  gathers  round  the 
three  cities  of  Cawupnr,  Lucknow,  and  Delhi.  The  can- 
tonments at  Cawnpur  contained  the  largest  native  garrison 
in  India  ;  and  in  the  immediate  neighbourhood,  at  Bithur, 
was  the  palace  of  Dandhu  Panlh,  the  disinherited  heir  of 
the  last  peshwd,  whoso  more  familiar  appellation  of  Ndna 
Sdhib  will  ever  be  handed  down  to  the  infamy  of  history. 
At  first  the  N4na  was  profuse  in  his  professions  of  loyalty, 


but  as  soon  as  the  sepoys  mutinied  he  put  himself  at  thoir 
head,  and  was  proclaimed  peshwd  of  the  Marhatt.ds.  Tlio 
Europeans  at  Cawnpur,  who  Numbered  more  women  and 
children  than  fighting  men,  shut  themselves  up  in  improvised 
entrenchments,  where  they  sustained  a  siege  for  nineteen 
days  under  the  sun  of  a  tropical  June.  At  last,  trusting 
to  a  safe  conduct  from  the  N.dna  as  far  as  AUah.'ibad,  ihey 
surrendered  their  position,  and  to  the  number  of  four 
hundred  and  fifty  individuals  embarked  in  boats  on  the 
Ganges.  Forthwith  a  murderous  fire  was  opened  upo» 
them  from  the  river  bank.  Only  a  single  boat  escaped, 
and  but  four  men,  who  swam  across  to  the  protection  ofi 
a  friendly  r.\ji,  ultimately  survived  to  tell  the  tale.  Thoi 
rest  of  the  men  were  massacred  on  the  spot ;  the  womem 
and  children,  numbering  one  hundred  and  twenty-five,  were 
reserved  for  the  same  fate  a  few  days  later,  when  the 
avenging  army  of  Ilavelock  was  at  hand.  Sir  Henry 
Lanrenco,  the  chief  commiisioncr  of  Oudh,  had  foreseen 
the  coming  storm  with  a  prophetic  eye.  He  had  fortified 
and  prcwisionod  tho  residency  at  Lucknow  in  good  time, 
and  thither  he  retired  with  all  the  European  inhabitants 
and  a  weak  British  regiment  on  July  2.  Two  days  later 
he  WIS  mortally  vrounded  by  a  shell.  But  his  example  Biegf  ^r 
inspired  tho  little  garrison  to  hold  out  under  unparalleled  Lack, 
hardships  and  -against  enormous  odds,  until  relieved  by  '*°™' 
Havelock  and  Outram  on  September  25.  Cut  the  relieving 
force  was  itself  invested  by  fresh  swarms  of  rebels,  and  it 
was  not  till  November  that  Sir  Colin  Campbell,  afterwards 
Lord  Clyde,  cut  his  way  into  Lucknow,  and  effected  the 
final  deliverance  of  the  garrison.  The  siege  of  Delhi  began 
on  Juno  8,  just  one  month  after  the  original  outbreak 
at  Meerut.  Siege  in  the  proper  sense  of  the  word  it  was 
not,  for  the  British  army,  encamped  on  the  historic  ridge, 
never  exceeded  8000  men,  while  the  rebels  within  the  wsdls 
were  more  than  S0,000  strong.  In  the  middle  of  August 
Nicholson  arrived  with  a  reinforcement  from  the  Punjab, 
but  his  own  encouraging  presence  was  more  valuable  than 
the  reinforcement  he  brought.  On  September  14  the  Stem.  j< 
assault  was  delivered,  and  after  six  days'  desperate  fighting  1'='^'' 
in  the  streets  Delhi  was  again  won.  Nicholson  fell  at  the 
hosd  of  the  storming  party.  Hodson,  the  intrepid  leader 
of  a  corps  of  irregular  horse,  bunted  down  and  brought  ia 
as  prisoner  the  old  Jlughal  emperor,  Bahddur  Shdh,  and 
then  in  cold  blood  shot  down  the  emperor's  sous  with  hts 
own  hand.  After  the  fall  of  Delhi  and  the  final  relief  of 
Lucknow  the  war  loses  its  dramatic  interest,  though  fighting 
went  on  in  various  parts  of  the  country  for  eighteen  months 
longer.  The  population  of  Oudh  and  Kohilkhand, 
stimulated  by  the  presence  of  tho  begum  of  Oudh,  the 
nawilb  of  Bareilly,  andNdna  Sdhib  himself,  had  joined  the 
mutinous  sepoys  en  viasse.  In  this  quarter  of  India  alone, 
it  was  the  revolt  of  a  people  rather  than  the  mutiny  of  an 
army  that  had  to  be  quelled.  Sir  Colin  Campbell  i« 
person  conducted  the  campaign  in  Oudh,  which  lasted 
through  two  cold  seasons.  Valuable  assistance  was  lent  by 
Sir  Jang  Bahddur  of  Nepdl,  at  the  head  of  a  numerous 
army  of  Gurkhas.  Town  after  town  was  occupied,  fort 
after  fort  was  stormed,  until  at  length  the  last  gun  had  bees 
recaptured  and  tho  last-  fugitiTo  had  fled  across  the 
frontier  by  January  1859.  In  the  meanwhile  Sir  Hugh 
Pose  (afterwards  Lord  Strathnairn),with  another  army  from 
Bombay,  was  conducting  an  equally  brilliant  campaign  iu 
Central  India,  His  most  formidable  antagonists  were  the 
disinherited  rdnf  of  Jhdnsf,  and  Tdntia  Topi,  whose  military 
talent  had  previously  inspired  Ndna  Sdhib  with  all  the 
capacity  for  resistance  that  he  ever  displayed.  The  rdnl 
died  fighting  bravely  at  the  head  of  her  troops  in  June 
1858  ;  Tantid  Topi,  after  doubling  backwards  and  forwards 
through  Central  India,  was  ot  last  beiirayed  and  run  donn 
in  April  1859. 
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Tl'.e  Mutiny  sealed  the  fate  of  tlie  East  India  Compnnj, 
after  a  life  of  more  than  two  and  a  half  centuries. 

The  Company  received  its  original  charter  of  iucorpora- 
tioB  from  Elizabeth  in  1600.  Its  political  powers,  and  the 
coustitu,tion  of  the  Indian  Government,  were  derived  from 
the  Eegulating  Act  of  1773,  passed  by  the  ministry  of  Lord 
North.  By  that  statute  the  governor  of  Bengal  was  raised 
to  the  rank  of  governor-general ;  and,  in  conjunction  with 
liis  council  of  four  other  members,  he  was  entrusted  with 
the  doty  of  euperintending  and  controlling  the  governments 
of  Madras  and  Bombay  so  far  as  regarded  questions  of 
peace  and  war;  a  supreme  court  of  judicature  was  appointed 
at  Calcutta,  to  which  the  judges  were  appointed  by  tie 
crown  ;  and  a  power  of  making  rules,  ordinances,  and 
regulations  was  conferred  upon  tlie  governor-general  and  his 
council  Kext  came  the  India  Bill  of  I'itt  (1784),  which 
founded  the  board  of  control,  strengthened  the  supremacy 
of  Bengal  over  the  other  presidencies,  and  first  authorized 
the  historic  phrase  "governor-general-in-council."  The  .\ct 
which  abolished  the  Company's  monojioly  of  trade  (1833) 
also  introduced  several  reforms  into  the  constitution  of  the 
Indian  Government,  and  added  to  the  council  an  additional 
member,  who  might  not  bo  chosen  from  among  the 
Company's  servants,  and  was  entitled  to  be  present  onlf  at 
meetings  for  making  laws  and  regulations ;  it  gave  the 
authority  of  Acts  of  Parliament  to  the  laws  and  regulations 
Eomade,  subject  to  the  disallowance  of  the  court  of  directors; 
it  appointed  a  law  commission  ;  and  it  gave  the  governer- 
gpncral-in-couueil  a  control  over  the  other  presidencies  in 
all  points  relating  to  the  civil  or  military  administration. 
The  charter  of  the  Company  was  renewed  for  the  last  time 
in  1853,  not  for  a  definite  period  of  years,  but  only  for  so 
long  as  parliament  should  ordain.  On  this  occasion  the 
number  of  directors  was  reduced,  and  their  patronage  as 
regards  appointments  to  the  civil  service  was  taken  away,  to 
make  room  for  the  principle  of  open  competition. 

The  Act  for  the  better  government  of  India  (1858),  which 
finally  transferred  the  entire  administration  from  the 
Company  to  the  crown,  was  not  passed  without  an  eloquent 
protest  from  the  directors,  nor  without  acrimonious  party 
discussion  in  parliament.  It  enacts  that  India  shall  be 
governed  by,  and  in  the  name  of,  the  sovereign  of  England 
through  one  of  the  principal  secretaries  of  state,  assisted  by 
a  council  of  fifteen  niembei's.  The  governor-general  received 
the  new  title  of  viceroy.  The  European  tro<5ps  of  the 
Company,  numbering  about  24,000  ofiicers  and  wen,  were 
amalgamated  with  the  royal  service,  and  the  Indian  navy 
was  abolished.  By  the  Indian  Councils  Act  (1861)  the 
governor-general's  council  and  also  the  councils  at  Madras 
and  Bombay  were  augmented  by  the  addition  of  non-olficial 
members,  cither  natives  or  Europeans,  for  legislative 
purposes  only  ;  and  by  another  Act  passed  in  the  same  year 
high  courts  of  judicature  were  constituted  out  of  the  existing 
supreme  courts  at  tlie  presidency  towns. 

It  fell  to  the  lot  of  Lord  Canning  both  to  suppress  the 
Mutiny  and  to  introduce  the  peaceful  revolution  that 
followed.  As  regards  his  execution  of  the  former  part  of 
his  duties,  it  is  sufficient  to  say  that  he  preserved  his 
equanimity  undisturbed  in  the  darkest  hours  of  peril,  and 
that  the  strict  impartiality  of  his  conduct  incurred  alternate 
praise  and  blame  from  the  fanatics  on  either  side  The 
epithet  then  scurnfully  applied  to  him  of  "Clemency" 
Canning  is  now  remembered  only  to  his  honour.  On 
November  1,  1858,  o.t  n  gnnd  darbdr  held  at  Allahdbid 
the  royal  proclamation  was  published  which  announced 
that  the  queen  had  assumed  the  government  of  India. 
This  document,  which  has  been  called  the  Magna  Charta  of 
the  Indian  people,  went  on  to  explain  the  policy  of  political 
justice  and  religious  toletation  which  it  was  her  royal 
pleasure  to  pursue,  and  granted  an  amnesty  to  all  cxcopt 


those  who  had  directly  taken  part  in  the  murder  of  British 
subjects.  Peace  was  proclaimed  throughout  India  on  July 
8,  1859;  and  in  the  following  cold  weather  Lord  Canning 
made  a  viceregal  progress  iLroagh  the  upper  provinces,  to 
receive  the  homage  of  loyal  princes  and  chiefs,  and  to 
guarantee  to  them  the  right  of  adoption.  The  suppression 
of  the  Mutiny  increased  the  debt  of  India  by  about  40 
millions  sterling,  and  the  military  changes  that  ensued 
augmented  the  annual  expenditure  by  about  10  millions. 
To  grapple  with  this  deficit,  Jlr  James  Wilson  was  sent 
out  from  the  treasury  as  financial  member  of  council.  Ho 
reorganized  the  customs  system,  imposed  an  income  tax 
and  licence  duty,  and  created  a  state  paper  currency.  The 
penal  code,  originally  drawn  up  by  Macanlay  in  1837, 
passed  into  law  in  1860,  together  with  a  code  of  civil  and 
criminal  procedure. 

Lord  Canuing  left  India  in  March  1862,  and  died  before 
he  had  been  a  month  in  England.  His  successor.  Lord 
Elgin,  only  lived  till  N'ovember  1863,  when  he  too  fell  a 
victim  to  the  excessive  work  of  the  governor-generalship, 
dyiug  at  the  HimAlayan  station  of  DharmsdlA,  where  he 
lies  buried.  He  was  succeeded  by  Sir  John  Lawrence,  the 
saviour  of  the  Punjab.  The  chief  incidents  of  his  ad 
ministration  were  the  BhutAn  war  and  the  terrible  Orissi. 
famine.  Lord  Jfayo,  who  succeeded  him  in  18C9,  carried 
on  the  permanent  British  policy  of  moral  and  material 
progress  with  a  special  degree  of  personal  energy.  The 
AmbilA  (LTmballa)  darbAr,at  which  Shere  Ali  was  recognized 
as  amir  of  AfghAnistAn,  though  in  one  sense  merely  the 
completion  of  what  Lord  Lawrence  had  bcgim,  owed  much 
of  its  success  to  the  personal  influence  of  Lord  Mayo  himself 
The  same  quality,  combined  with  sympathy  and  firmness, 
stood  him  in  good  stead  in  all  his  dealings  both  with  native 
chiefs  and  European  officials.  His  example  of  hard  work 
stimulated  all  to  their  best.  While  engaged  in  exploring 
with  his  own  eyes  the  furthest  comers  of  the  empire,  he 
fell  by  the  hand  of  au  assassin  in  the  convict  settlement  of 
the  Andaman  Islands  in  1872.  His  successor  was  Lord 
Northbrook,  whose  ability  showed  itself  chiefly  in  the  depart- 
ment of  finance.  During  the  time  of  his  administration  a 
famine  in  Lower  Bengal  in  1874  was  successfully  obviated 
by  Government  relief  and  public  works,  though  at  an 
enormous  cost;  the  gAikwAr  of  Baroda  was  dethroned 
in  1875  for  misgovernmcnt  and  disloyalty,  while  his 
dominions  were  continued  to  a  nominated  child  of  the 
family ;  and  the  Prince  of  Wales  made  a  tour  through  the 
country  in  the  cold  weather  of  1875-70.  Lord  Lytton 
followed  Lord  Northbrook  in  1876.  On  January  1,  1677, 
Queen  Victoria  was  proclaimed  Empress  of  India  at  a  ddrbdr 
of  unequalled  magnificence,  held  on  the  historic  "  ridge  "' 
overlooking  the  Mughal  capital  of  DclbL  But,  while  the 
princes  and  high  officials  of  the  country  were  flocking  to 
this  gorgeous  scene,  the  shadow  of  famine  was  already 
darkening  over  the  south  of  India.  Both  the  monsoons  of  Fawhn 
1876  had  failed  to  bring  their  due  supply  of  rain,  and  the  If  J»<r8 
season  of  1877  was  little  better.  The  consequences  of  this 
prolonged  drought,  which  extended  from  the  Dcccan  to 
Cape  Comorin,  and  bubsequently  invaded  northern  India, 
were  more  disastrous  than  any  similar  calamity  since  the 
introduction  of  British  rule.  Despite  unparalleled  importa- 
tions of  grain  by  sea  and  rail,  despite  the  most  strenuous 
exertions  of  the  Govemmeut,  which  incurred  a  total 
expenditure  on  this  account  of  J 1  millions  sterling,  the  loss 
of  life  from  actual  starvation  and  its  attendant  train  of 
diseases  was  lamentabla  The  total  number  of  deaths  from 
disease  and  want  in  the  distressed  tracts  in  excess  of  the 
normal  mortality  for  the  two  years  1S76-78  is  estimated 
to  have  raised  the  death-rate  by  40  per  cent,  or  5  J  millions. 
In  the  autumn  of  1878  the  aJSaita  of  AfghAnisCin  again 
forced  themselves  into  ?irtice.     Shcro  Ali,  the  arolr,  wh» 
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had  been  hospitably  '  entertained  vljy.  Lord  Alaj-o,  was 
ifonnd  to  be  favouring  Russian  intrigues.  A  British  en 
bassy  was  refused  admittance  to  the  country,  while  a 
Russian  mission  was  received  with  honour.  Tliis  led 
to  a  declaration  of  war.  British  armies  advaixied  by  three 
routes, — the  Khaibar  (Khyber),  the  Kuram,  a,  d  the  BulAn,  ■ 
and  without  much  opposition  occupied  the  inner  entrances 
of  the  passes.  Shere  Ali  fled  to  AfgliAn  TurkestAn,  a;id 
there  died.  A  treaty  was  entered  into  with  his  son, 
Yikub  Khin,  at  Gandamak,  by  which  the  British  frontier 
was  advanced  to  the  crests  or  further  sides  of  the  passes,  and 
a  British  officer  was  admitted  to  reside  at  Cabul.  Within 
a  few  months  the  British  resident.  Sir  Louis  Cavagnari, 
was  treacherously  attacked  and  massacred,  together  with 
his  escort,  and  a  second  war  became  necessary.  YAkub  KhAn 
abdicated,  and  was  deported  to  India  ;  Cabul  was  occupied 
in  force,  and  an  AfghAn  chief  of  the  DurAni  line  was  placed 
in  the  government  of  KaudahAr  with  the  title  of  wAli.  At 
that  crisis  of  affairs  a  general  election  in  England  resulted 
in  a  defeat  of  the  ministry.  Lord  Lytton  resigned  with 
the  Conservative  ministry,  and  the  marquis  of  Ripon  was 
nominated  as  his  successor  in  1880.,  Since  then,  a  British 
brigade  received  a  defeat  between  KandahAr  and  the 
Helmand  river  from  the  HerAti  army  of  Ayiib  KhAn,  a 
defeat  promptly  and  completely  retrieved  by  the  brilliant 
inarch  of  General  Sir  Frederick  Roberts  from  Cabul  to 
KandahAr,  and  by  the  total  rout  of  Aytib  KhAn's  army 
on  September  1,  1880.  Abdurrahman  KhAn,  the  eldest 
male  representative  of  the  stock  of  Dost  Muhammad,  has 
inow  been  recognized  as  amir  of  Cabul. 
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Lord  Clive. 

Harry  Verelst. 

John  Cartier. 

AVavren  Hastings. 

Lord    (afterwiiids    '''ar 
quis)  Ccrrwallis. 

Sir  John  Slioi-a  (Lorrl 
Teignmouth). 

Sir  Alured  Clarke  {pro 
tcm.). 

Lord  Mornington  (Mar- 
quis Wellesley). 

Loid  Cornwallis  again. 

Sir  Georgo  Barlow  ivro 
tern.). 


Viceroys  of  India  under  the  Crown,  1858-1881. 


1858.  Earl  Canning 

1862.  Earl  of  Elgin.       

1864.  Sir  John  Lairreiico'CLord 
Lawrence). 


1S69.  Earl  of  Mayo. 
1872.  Lord  Northbrook. 
1876.  Lord  Lytton. 
1880.  Marquis  of  Ripon. 


ivlth  the  Onzcllccre  DrTflslilcl  Mnnunls  for  Bombay,  Mudros,  the  \0rth-Wc5t, 
■the  Ctntral  I'rovlnces,  lliljputifua.  Myscirc,  BrlUsh  liunnali,  AJmd',  and  olhCT 
provinces ;  Colonc-l  SluUcsons  unil  .Mr  Mackay's  »ork»  on  tlio  native  stales  and 
princes;  Jlr  Lcptl  Cllltln's  Piinjub  Kojds;  Stc»nrfs  Jliilory  0/  Btiigal;  IT 
Hooker's //imd/.ij«iM  Jouruah:  Vigiic's  JVaie/s  in  Kashmr.  anA  Gliaziil,  halml, 
and  A  fgliaahlaii ;  Fcrrlcr.  llistm'it  0/  the  Afghani ;  Conolly's  Oreiiand  Joari,^  ta 
JnJia;  Sir  Alcxnndcr  UunKs's  Caljool;  Dr  Bellew's  reports;  Wheeler's  Madrai 
in  t/m  Olden  Tiuif,  and  hU  otjier  valuable  works;  51ulles..n'8  Jliilory  0/  (In 
ficuch  ill  liiditi;  Hunter's /liliid/s  of  Rural  Bengal,  Oriisa.  and  Jndi.m  tlatal- 
l.yans.  (S)  Among  works  beiirhig  on  British  rule— r/ze  Fifth  Rrpoil  on  llil 
AS'airs  of  the  East  India  Company;  selections  from  ihft  Calcutta  Oa;elH  h^  'ho 
lastccntury;  Ktiyo's  Adiiiinislration  of  clie  East  India  Coniyanv.  Kcenc'i  F  lit  rf 
tlie  llvglial  Eiiipirt;  Owen's  India  ou  Ills  Eie  of  tlie  Uritith  Congiiril;  1horne'» 
Wai  in  India.  I602-1SOO;  Malcolm's  India,  WU;  Prlnscp's  Oritish  India,  1813-18; 
Kaye's  Hepou  M'ar,  and  continuation  by  JIalleson;  I'awcett's  Indian  FinOnrt. 
(0)  SlioVt'  works  on  Indian  history  and  geography,  by  lioper  Lelhbridge,  Pupe, 
Mnrahman.  WhccliT,  and  Meadows  Tavlor.  (7)  Ulogiaphirs  o(  Cllve,  Warrcl 
Hastings,  Sir  Philip  Francis,  Lord  Teignmouth,  JlKlcolm,^Iliito,  Metcalfe,  Com- 
bermere,  sir  Henry  Lawrence,  and  Sir  Herbert  Ed wardes;  also  tho  Wtlllngtem 
Despatches  referring  to  India,  by  Sidney  Owen  ;  Loid  Ellenborough's  Letter*  ;  and 
Kaye's  udmlralile  Indian  biographies.  f8)  In  fietion  «nd  poetry.  Edwin  Amold't 
liij/it  of  Asia  stands  first.  Meadows  Taylor's  Confessions  of  a  r/iuy,  and  Tara; 
I'andwang  Ilari;  H.  Cunnlnclialh's  Ilusti/pore ;  and  Tlie  Afghan  Knife,  form 
well-known  examples  of  the  Anglo-Indian  novel.  (9)  Indian  official  leporl 8:— 
Annual  Administration  Reports  of  the  various  presldcn'eics  and  province*; 
Hislrict  Settlement  Reports  in  the  Noilh-Westem  Provinces,  Oudh,  and  the 
Punjab;  General  Reports  of  the  Board  of  Revenue,  Madras;  Suixej/  an4 
Settlement  Reports  of  lionibau;  Census  Reports  for  the  valtoufl  pi-esidencles  arid 
provinces  in  1871-72,  and  their  condensation,  The  Merrorandum  on  the  CensiJ* 
of  British  India  (1871-72),  presented  to  parliament  in  1875;  Annual  Reportt 
on  the  Trade  and  Navigation  of  British  India;  Report  of  the  Bengal  Royal 
Commission,  1&80.  (10)  Parliamentary  Bine  Books:— TAe  Annual  SlalitlictU 
Abstract  relating  to  British  India;  Annual  East  India  Finance  and  Revenue  Ac- 
counts; Statements  onjhe  Material  and  Moral-  Progress  of  India,     <W.  W.  H.> 


180g:'Eillof  Minto. 

1813.  Earl  of  Moira   (Marquis 

of  Hastings). 
1823.  John  Adam  (^ro  ton.). 
1823.  Lord  Amherst. 
1828.  Lord  William  Cavendish 
\  Seutinck. 

1835^  Sir      Charles  ^  Metcalfe 

(Lord  Metcalfe), 
1836.  Lord  Auckland. 
1842.  Earl  of  EUenborough.. 
1844.  Viscount  Hardinge. 
1848.  Earl     (afterwards     Mar- 

juis)  of  Dalhousic 
1856.  Earl  Canning. 


Bibliography  of  India. — (1)  Tlistory.  Ormc's  7»rfos((in.  AVilson's  edition  of_Mlll'8 
0istory  of  India.  9  vols.,  1810-48.  Is  still  the  standard  woik  on  the  general  Idstory 
fcf  India;  but  it  Is  ptactically  8upcrsedL-d,witti  regard  to  special  periods,  by  a 
taumbei  of  less  known  works.  Mountstnart  Elphlnstonc's //is/or;/ p///Kija  (Pro- 
fessor CowcU's  edition,  1S6G)  deals  with  tho  Mahometan  period.  Sir  Henry 
Elliot's  History  of  India  (8  vols.,  16(j7-77)  treats  of  the  earlier  centiules  Of  that 
Jieriod  as  told  by  the  native  historians.  Mr  Grant-DutTs  History  of  the  Marhnttiii, 
Coiinm^hara's  History  of  the  Sikhs,  Wilk's  History  of  Mysore,  and  Dr  Buchanan's, 
lourney  through  Malabar  and  Kanara  ai  e  the  best  general  woiks  with  regard  to 
tho  native  history  of  soutiiem  India.  Todd's  Ri^dslhdn  occupies  the  same  position 
with  reference  to  the  great  tract  of  which  it  treats.  But  in  these  departments 
«!so  the  process  of  subdivision  has  taken  place,  and  different  periods  or  aspects 
arc  now  treated  elaborately  by  specialists.  (2)  Altchison's  Treaties  and  Engage-' 
mer.ts,  7  vols.,  require  a  place  by  themselves.  (3)  The  followlns  are  the  leading 
works  on  the  various  periods,  provinces,  and  races:— M'Cllndle's  Ancient  India  of- 
Ifegasthena  and  Arrian,  and  his  Navigation  of  the  Erythraean  Sea ;  Dr  J.  Muir's' 
Original  Sanstrit  Texts,  r,  invaluable  vols.,  18C8-72  ;  Weber's  History  of  Indian 
Uterature,  1878;  Professor  Jlai  JlUUer's  History  of  Sanskrit  Literature,  and 
various  works  aad  essays  ;  Professor  Dowson's  Classical  Dictionary  of  Hindu 
Anthology,  ISIS;  Shcn-ing's  Hindu  Tribes  and  Castes.;  Fergusson'8  Tree  and 
Serpent  tyorship,  Indian  Architecture,  Cave  Temples,  Ac:  the  Reports  of  the^ 
Archsological  Survey,  by  General  Cunningham  and  Mr  Burgess;  Bcame's  edition 
of  Sir  H.  Elliot's  Races  of  India;  Ward's  Hindus;  Abbd  Dubois's  Manners  and 
Customs  of  India;  Bishop  Hebcr's  Journey;  Mrs  Manning's  Ancient  and  Mediccval 
India;  Rrfjendra  Lfila  Mitra'a  Orissa,  and  series  of  valuable  antiquarian  works; 
XJcneral  Cunningham's  .4nciVn(  Oeogrophy  of  India, ISTl;  B.II.  Hodgson's  £!sa»s 
on  Indian  Subjects,  2  vols.,  18.90,  and  other  works,  speclallT  on  Nepil  and  Tibet; 
Bishop  Caldwell's  Comparatice  Grammar  of  the  Dravidian  Languages,  the 
•tandard  authority  on  soulliein  India;  Colonel  i-isKnii's  Ethnology  of  Bengal;  R. 
Cust'a  Linguistic  and  Oriental  Essays,  1880;  H.  H.  Wilson's  great  series  of  works.; 
Blr  Henry  Summer  Maine's  Village  Communities;  Blrdwood's  Indian  Arts.  (4) 
Wr.-ks  of  5  mora  local  chnrai;ter :— 'Sfte  Staiictical  Account  of  Bengal  and  Assam, 
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INDIANA. 


INDIANA  is  one  of  the  central  states  of  the  American  anioD, 
lying  lietween  the  parallels  of  37°  4t>'  and  41°  W  north 
latitude  and  the  meridians  of  b4°  49'  and  X.S°  'J'  west  lunf^itude. 
It  has  a  length  of  27')  miles,  a  breadth  of  130  miles  and  an  area 
of  33,,S0y  square  miles  or  21,(137,700  acres.  It  is  twjunded  on 
the  north  by  Lake  Michigan  and  the  slate  of  Michigan.  The 
coast  line  is  about  liO  miles  long.  On  the  ea'-t  it  is  bounded  bv 
the  state  of  Ohio,  from  which  it  is  divided  by  a  line  drawn  due 
north  from  the  mouth  of  the  Great  Miami  river;  on  the  south 
by  the  Ohio  river,  which  separates  it  from  Kentucky;  on  the 
west  by  Illinois,  the  boundarv  extending  along  the  meridian  of 
87°  30'  west,  until  that  meridian  strikes  the  Wabiush  river,  and 
thence  through  the  middle  of  the  main  channel  of  the  \Vaba.sh 
river  as  far  xs  its  entrance  into  the  Ohio.  The  state  is  divided 
into  92  counties,  containing  each  about  400  square  miles.  The 
capital  is  Indianapolis,  near  the  center  of  the  state.  The  most 
important  towiis  are  Evansville,  of  which  the  population  in 
1880  was  2il,2S0;  Fort  Wavne,  with  20,880;  Terre  llaiUe,  26,- 
040;  New  Albany,  lt!,422  ;"  Lafavette,  14,8()0;  South  Hend,  13,- 
279;  Richmond,'  12,743;  I.ogansport,  11,198;  Jctlersonville, 
10,422.     Indianapolis  contained  7;>,074  inliabitant.s. 

Sur/acr. — Tlie  state  is  level,  gently  undulating  or  occupying 
a  broad  table  land,  and  containing  no  mountains,  nor  hills  of 
any  considerable  height,  exce])t  what  are  termeil  river  hills, 
along  the  Ohio,  where  the  surface  ha-s  been  deeply  cut  by  the 
allluent  streams.  The  highest  elevation  is  G83  feet  above  the 
level  of  the  <  )hio  at  the  mouth  of  the  ^\' abash  river.  This  ele- 
vation is  in  Randolph  county,  and  is  1,2'>3  feet  above  sea  level. 
Perhaps  a  buttc  in  Brown  county  should  be  reckoned,  which  is 
somewhat  higher,  but  it  is  only  an  isolated  peak.  The  lowest 
altitude  at  the  mouth  of  the  Wabash  river,  is  370  feet  above 
«es  level.  The  mean  elevation  is  estimated  at  about  73.j 
feet  above  sea  level.  The  highest  parts  of  the  slate  are  on  its 
west  and  ea.>!t  sides.  Some  of  the  river  hills  along  the  Wabash 
reach  the  height  of  (iOO  feet  alx)ve  the  sea.  From  these  hills 
the  slope  is  gradual  doivn  to  the  Ohio  below  the  falls  near 
IxHiisville.  The  table  lands  of  the  interior  are  either  great 
level  prairies,  interspersed  with  grovi^s  of  asli,  oak  and  other 
trees,  or  undulating,  with  occasional  hills.  The  country  is  well 
watered  and  the  principal  river  valleys  are  exceedingly  pro- 
ductive. The  \N  abash,  the  largest  river  that  Hows  mandy 
within  the  state,  has  a  course  of  000  miles.  This  river  rises  in 
the  western  part  of  Ohio,  and  after  flowing  first  in  a  northwest 
and  then  in  a  southwest  direction  turns  south  at  the  boundary 
of  Illinois  and  empties  into  the  Ohio.  The  Wabash,  with  its 
alfluents,  drains  about  three-fourths  of  the  state,  an<l  the  valleys 
of  these  streams  cover  an  area  of  over  1 2,(HI0  square  miles.  The 
Ohio  river  valley,  with  that  of  the  Whitewater  river,  covers 
an  area  of  about  Oj.'HIO  square  miles  in  the  state.  The  length  of 
the  boundary  of  Indiana  along  the  Ohio  river  is  380  miles.  It 
was  originally  lined  with  dense  forests. 

The  other  important  rivers  of  Indiana  are  tributaries  to  the 
Wabash.  Of  ihe.se  the  principal  river  is  the  White,  having  a 
course  of  about  100  miles  below  the  junction  of  the  east  and 
west  forks,  which  are  respectively  about  2U0  and  300  miles 
long.  The  vallevs  of  these  rivers  cover  a  tract  of  about  9,000 
square  miles.  Tlie  valley  of  the  Maumce  river,  formed  by  the 
St.  Jasejih  and  St.  Mary,  covers  an  area  of  about  2,000  .square 
miles  in  the  northea.stern  part  of  the  state,  and  slopes  gradually 
toward  Lake  Krie,  into  which  the  Maumee  empties  its  waters. 

Geolnijy. — Few  geological  formations  are  found  in  Indiana. 
The  lower  Silurian  strata  arc  the  oldest  in  the  state.  They 
are  seen  in  the  extreme  northwesleru  and  southexstem  parts  of 
the  state,  dipping  under  the  upper  Silurian  and  l>evonian 
roek.s,  which  occupy  with  their  formations  about  three-tifths  of 
the  surface  of  the  .state.  The  'ower  Silurian  strata  have  a 
thickness  of  800  feet;  the  upper  Silurian,  of  200,  and  the 
Devonian,  of  180  feet. 

The  coal  measures  cover  an  area  of  about  7,700  .square  miles, 
extending  across  the  s^outhwestem  part  of  the  state  from  the 
Waba-sh  river  to  Crawford  county.  The  three  principal  kinds 
of  coal  mined  are  the  cannel,  the  bituminous  and  llie  block 
coal.  The  cannel  coal  is  found  ali.ng  the  Ohio  river  in  the 
southern  part  of  I'erry  county,  and  at  other  points  along  the 
river.  The  bituminous  coal  is  found  along  the  Wabash  river 
and  the  Erie  canal,  north  of  Evansville.  The  block  coal  is 
mined  from  measures,  covering  alxiut  60O  square  miles  be- 
tween Spencer  and  Clay  counties.  This  coal  receives  ius  name 
from  the  quadrangular  blocks  in  which  it  is  taken  from  the 
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mines.  Its  quality  is  excellent,  and  it  is  superior  to  any  other  * 
coal  now  known,  and  e\en  to  cliarc(al  for  use  in  smelting  jiig 
iron  and  steel,  on  account  of  the  very  small  amount  of  phos- 
phorus in  the  coal  and  the  entire  aluiencc  of  sulphur  from  it 
This  renders  the  coal  peculiarly  lit  for  the  production  of  the 
best  Hes.semer  steel.  In  Issl  the  numljer  of  coal  mines  was 
210.  The  maximum  capacity  of  yearly  production  was  3,110,- 
ls3  Ions.  The  actual  product  of  the  mines  was  1,449,490  tons. 
The  total  depth  of  the  coal  measuri-s  is  from  000  U>  8tt0  feel, 
and  they  present  from  12  to  14  di.stinct  seams,  ranging  from 
one  foot  to  11  feet  in  thickness.  Bog  iron  ore,  suitable  for 
mixing  with  the  purer  ores  of  Missouri,  exists  in  the  northern 
part  of  the  state.  Peat  is  alsti  found  in  the  northern  part  of  the 
state,  and  .salt  springs  along  the  borders  of  the  coal  mex-ures. 

Climate. — The  climate  of  Indiana  is  liable  to  extreme  and 
sudden  changes,  es|H.'cially  in  the  northern  |«art,  where  llie 
range  of  the  thermometer  each  month  is  very  great.  In  the 
southern  portion  the  climate  is  more  e<iuable,  and  throughout 
the  state  it  is  generally  heathful.  The  heat  in  simimer,  though 
at  times  inten,se,  is  modified  by  the  winds  which  sweep  ovo 
wide  tracts,  without  obstrucllou.  lint  the  wind.s  for  this 
rsason  so  grateful  in  summer,  are  cold  and  piercing  in  the  win- 
ter. In  1880  the  mean  annual  barometer  was  30.030  inched; 
the  mean  annual  thermometer  w;us  r)4.4° ;  the  mean  aiumal 
relative  humiditv  was  05.4  per  cent.  The  maximum  lenqHira- 
ture  was  94°;  tlie  minimum  temperature,  — 13°.  The  pre- 
vailing direction  of  the  wind  was  west.  The  number  of  davi 
on  which  rain  or  snow  fell  was  148.  The  total  amount  of  rant 
and  snow  during  the  year  was  50.99  inches. 

Verjetatiim  and  .S'oiV. — Indiana  was  formerly  largely  coveiwl 
with  forests.  But  they  have  been  rapidly  disappearing  in  late 
years,  and  little  is  being  done  to  prc-erve  the  fort'st  trees  or  to 
cidtivate  a  new  growth.  About  one-third  of  the  state  is  still  in 
forest.  There  are  a  few  native  pine,  hemlock  and  si)ruce  trees 
in  the  state,  but  for  tlie  most  part  the  trees  are  deciduous, 
.\inong  them  are  the  oak,  hickory,  black  walnut,  beech,  ash, 
sug;ir  maple,  sycamore,  linden,  poplar,  elm  and  the  whitewood 
or  tulip.  About  one-eighth  of  the  stale  is  prairie  land  ;  the  best 
lands  are  the  bottoms  on  the  Wabash,  White  and  AVhilewater 
rivers.  The  soil  ot  the  state  is  rich  and  loamy,  but  a  fre<iuent 
rotation  of  crops  is  required  to  yield  best  results.  lioth  cli- 
mate and  soil  are  admirably  adapted  for  the  cultivation  of 
corn,  (iood  land,  with  the  proper  preparation  and  care,  will 
in  a  fair  season  produce  from  70  to  90  bushels  to  the  acre. 
All  the  cereals,  fruits,  gra.s.ses,  and  vegetables  of  the  temperate 
zone  are  grown  in  Indiana.  Tobacco  is  also  extensively 
cultivated. 

AriricuUurnl  Productx. — Com  is  the  great  staple  of  Indiana, 
and  in  its  production  the  state  takes  a  very  high  rank  among 
the  grain  growing  states.  In  I.SSU  there  were  194,013  farms  in 
the  state  with  an  area  of  20,050,259  acres.  The  area  of  im- 
proved lands  was  13,933,738  acres.  The  value  of  farms,  in- 
cluding land,  fences  and  buildings,  was  ?tp35,230,ll).  The 
value  of  farming  implements  and  machinery  was  ^^20,476,988. 
The  value  of  live  stock  was  j^71,008,758.  The  cost  of'building 
and  repairing  fences  in  1879  was  $3,354,240.  The  cost  of 
fertilizers  purchased  during  the  same  year  was  $340,5X2.  The 
estimated  value  of  all  farm  productions  (solil  or  consumed  or 
on  hand)  in  ls79  was  .*!  14,707,082.  In  its  farm  productions 
the  state  took  sixth  rank  among  the  states  of  the  I'nion. 

The  following  table  gives  the  principal  vegetable  productions 
for  1880,  as  given  by  the  United  States  census  reports: 

Acres.  BrsnsLa. 

Barley 31.019  3*-2.836 

Buckwheat sa,707 

ludiau  corn 8,130.M5  IIS.JSIV'WO 

Oats 6S<'..!iOI  Io,'.<<9..S18 

Kv.-     l.'>.02»  S(«.I06 

Wheat S.IOS.MS  i'SMJtSa 

Tobacco ■       UJ»55        8.fW.W2ll.s. 

Hay    I  ;i ;  1  .OS, .  t o n » 

Hops L>1.2.Ti;lh9. 

Potatoes,  Irish 6.2:.'.'.L't(.  bush. 

I'otatOBS,  sweet 2-M.waj  bush. 

VbIuc  ot  orchard  produots  .  $i,'b',3it 

The  wheat  and  com  crops,  Kss7,  were  xs  l\.llows: 

Acres.            BrsiiELS.  Valps. 

Corn    S,V""M             71,<(10/)00  $S2,1S0.000 

Wheat 2.>' .                   .'r7,8i».000  2T.!!36.I60 

In  1888  the  yield  was  as  fi.ll  »- : 

ArKKs              BisiiriJ".  VAi.i'a. 

Corn     s.f<»..i<«i           rj'..4Ts.000  »S.s>>isj)00 

Wheat a,774j0c«            •J^.^Td.OOO  27 JO6J0O0 

PorsDS. 

Tobacco 18,000            16,1SS«)0  I.ISIAX- 
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Munuj'ufUircx. — Maniifacturinpr  industry,  although  (if  slow 
prtiw-th  in  Jndiana,  has  steadily  increased  during  recent  dec- 
ades as  is  shown  by  the  foUowiijg  table  compiled  from  the 
UiiiKd  Slates  census  of  ISSO: 


AVEBAGE    NL'.MBEB    OF 
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1850.   

4;a3 

1    7,750,102 

13,718 

C92 

U,UO 

1S60 

5.:a3 

13.151. 121 

20,503 

733 

21,295 

1870 

lO.SiV 

52.052.125 

51.112 

2,372 

2,108 

58,s.32 

1880 

U43S 

G5,712,W2 

02,072 

3,Gla 

3,821 

09.508 

Total  Amount 
Paid  in  Wages. 

Value  of 

Mi^'tcrials. 

Value  of 
Products. 

1350     

$  3.728,SH 
e.sis.r;:io 
I8,nfiri,730 

21.060,888 

$  10.309,700 
27.112,537 
C>3,ir>.'192 
100.202.017 

$  1S,72»,123 

1800        

42,S03,lrt9 

1870               

108,0 17,273 

1880 

148,006,411 

finances.— On  November  1,  1886,  the  .state  debt  was  $6,006,- 
608,  all  of  which  was  funded.  Tlie  am9unt  rai.=!cd  by  taxation 
for  the  state  tlie  previous  year  was  $1,421,350.  The  amount  of 
taxable  property  wa-s.-  rial,  $.50G,.J2],031 ;  personal,  $227,- 
004,098.  The  state  tax  on  -plOO  was  12  cents.  In  1880  tlie 
net  state  debt  was  .i!4,99'<,17S;  the  net  county  debt,  $4,04:-*,0-j4 ; 
the  net  municipal  debt  .^'JjoOT,  JOo  ;  the  total  debt  was  S1S,3.33,- 
737.  In  1870  the  total  debt  was  $7,818,710.  In  1880  the 
assessed  valuation  on  real  property  was  i?533,G83,239  :  on  per- 
sonal property,  $189,131,892.  The  taxation  was  as  follows: 
State,  $2,493,963;  county,  $4,031,029;  city,  to^vu,  village  and 
school  district,  $4,318,638  ;  total,  $10,843,030. 

History.— ln(\iana  originally  constituted  a  part  of  the  French 
possessions.  Jesuits  visited  the  country  in  lo72.  In  1702 
there  were  large  accessions  to  the  population,  and  settlements 
were  made  at  N'incennes  and  other  points.  The  territory  east 
of  the  Mississippi  and  nortli  of  the  Ohio  was  ceded  to  the  Eng- 
lish in  1763,  at  the  close  of  the  French  war.  In  1775  Colonel 
George  Rogers  Clark  visited  Indiana  and  Illinois,  with  a  view 
of  having  them  annexed  to  Virginia.  In  1778,  after  bringing 
the  settlements  of  Illinoi-^  under  the  jurisdiction  of  Virgini.a, 
he  took  peaceable  posse:-3ion  of  Vineermes,  and  unfurled  tlie 
American  flag  over  tlie  fort.  F.y  the  treaty  of  1783  the  whole 
northwest  territory,  of  which  Indiana  was  a  part,  was  trans- 
ferred to  the  United  States.  .\s  the  len-itory  now  included 
within  the  limits  of  the  state  of  Indiana  belonged  by  conquest 
to  the  state  of  Virginia,  the  lattei'  state,  acting  upon  the  recom- 
mendation of  Congress,  resolved  to  cede  to  the  United  States  all 
right,  title  and  claim  which  it  held  to  the  territory  northwest 
of  the  Ohio.  The  transfer  was  ofl'ected  in  1784.  In  the  spring 
of  the  same  year  the  subject  of  the  future  government  of  the 
territory  was  referred  to  a  committee  consisting  of  Messrs. 
Jellerson,  Chase  and  Howell.  The  report  of  the  committee, 
with  few  changes,  was  adopted  bv  Congress,  and  the  temporary 
government  of  the  territory  organized.  The  ordinance  for  the 
permanent  government  of  the  northwest  territory  w.as  passed  by 
Congress  in  1 7 87.  The  territorial  govoriunent  of  Indiana  was 
organized  in  ISOO.  At  this  time  the  territory  was  but  a  wil- 
derness. The  territorial  statutes  were  revised  in  1807,  .and 
treason,  murder,  arson  and  hor.se  stealing  were  each  made 
punishable  by  death.  In  the  latter  part  of  the  year  1809  the 
total  quantity  of  land  ceded  to  the  United  States,  under  treaties 
which  (iovernor  William  II.  Harrison  had  effected  with  the 
Indian*,  exceeded  30,000,000  acres.  Ohio  had  been  erected 
into  a  TOparate  territory  in  1300,  Michigan  in  IsOo;  and  Illinois 
was  set  off  in  1809,  leaving  Indiana  territory  with  its  present 
bouudarie.s.  On  .\pril  19,  1816,  Indiana  w.ns:ulniitlcd hastate 
into  the  Union — the  sixth  in  order  after  the  adoption  of  the 
constitution  by  the  thirteen  original  stales  in  1787.  Her  growth 
from  that  time  was  very  rapid,  and  in  the  space  of  lifty  years 
the  population  increa.scd  from  60,000  to  over  2,000,000. 

Edrtculinn. — By  the  state  constitution,  adopted  in  1852,  a 
common  school  fund  was  created,  consisting  of  the  previous 
congressional  toivnship  fund  and  whatever  land  in  each  town- 
ship was  still   remaining  of  the  section  that  congress  had 


presented  to  each  township  when  the  state  was  admitted  to 
the  1  uiou  ;  of  the  surplus  revenue  fund;  of  all  lands  and 
other  estate  escheating  to  the  stale ;  of  tines  as.sessed  for 
breaches  of  the  penal  laws  of  the  state,  and  for  all  for- 
I'eitui'es  ;  and  of  cert;un  other  funds.  The  principal  of  this 
fuuU  was  to  remain  a  i>erpt'luaJ  fund,  to  be  iucrcubcd.  but  never 
diiiiiuished.and  the  income  \va,s  to  be  appropriated  to  tlie  t^upport 
of  comiDuu  sebooU.  uud  to  no  utlier  purpose  wliutevcr,  Tl.v  fnnd 
avaiiiiL*,;  Ml  l&.>iainounteU  to  $J,ioU,<iUO.  Tliis  had  iucreased  in  1^72 
to  :js.l.;7,5U3,  and  iu  Lssu  to  *ii.-j;0,VU8.  in  1680  there  were  ll*:i8 
scliuols  iu  the  state,  of  whieli  2,s5  we.re  reported  as  liigh  schools. 
Tliere  were  O.ti/U  separate  school  buildiugs.  The  total  value  of 
school  property  wa.s  $11,907,541.  The  total  receipts  were  7J07,7UO; 
and  total  oxpeuditures.  fl.504,407.  The  whole  number  of  tcacliera 
was  11.9tii;,of^  wliom  (>,So2  were  male  and  4,923  female.  Tiierc  were 
512.201  ]>upil3,  and  the  average  daily  attendance  was  320..577.  In 
1885-'.st>  the  estimated  number  of  children  between  C  and  14  year* 
was  415.025.  The  number  of  pupils  enrolled  was  .000.120.  The 
average  daily  atteudauce  was  310,575.  The  averape  duration  of 
school  in  days  was  129.  There  were  14  universities  and  colleges, 
coutaiuiug  in  preparatory  departments  45 instructors  and  1,235  stn- 
dcuts;  in  coilesiate  departments,  152  instructors  and  1,414 
students.  There  were  97,550  volumes  in  the  collepe  libraries 
The  scliool  af;e  Is  from  6  to  21  years.  The  Indiana  state 
university  is  at  Bloomingtou,  Monroe  county.  Besides  a  clas* 
sical,  sci'eutific  and  preparatory  department,  it  has  a  law 
school  conueoted  witli  it.  The  state  normal  school  is  located 
at  Terre  Haute.  Vigo  county.  The  building  is  one  of  the 
liuest  of  its  Idud  In  the  United  States,  having  a  CHi>acity  of 
aecommodiitiug over  a  thousand  pupils.  A  school  of  industrial 
sciences  is  also  situated  in  Terre  Haute.  The  state  coutaius  a  num- 
ber of  universities. or  more  properly  colleges,  under  sectarian  con- 
trol. Among  these  are  Wabash  Colleee.  Hanover  College,  the 
Northwestern  Christian  University,  Asbury  University,  Butler 
University.  Earlham  College, and  tlie  University  of  Notre  Dome.  A 
Luthcrau"tIicological  seminary  is  connected  with  Hartsville  Uni- 
versity. Tlie  Indiana  State  Agricultural  College,  known  as  the 
Purdue  University,  Is  located  at  Lafayette,  Tippecanoe  county. 
It  is  nauKHl  after  the  founder,  the  Hon.  John  I'urdue,  who  has 
contributed  liberally  to  its  support.  The  percentage  of  illiteracy 
in  the  state  ou  the  basis  of  reading  Is  4.8;  on  the  basis  of  writing, 
7.5  of  the  entire  population. 

Adminislration. — ^Thc  legislature  consists  of  a  senate  of  50  mem- 
bers, chosen  for  four  years,  one-half  elected  every  second  year,  and 
a  house  of  representatives  of  100  members,  elected  tjiennially. 
The  legislature  meets  iu  January  of  the  odd  years.  The  governor 
and  lieuteuaut-govcrnor  liold  office  for  four  years,  the  other  offi- 
cers for  two  years.  The  judiciary  consists  of  a  supreme  court  of 
five  judges,  elected  by  the  people' for  a  term"  of  six  years;of  3s  cir- 
cuit courts,  meetiug  in  their  several  districts,  the  judges  of  which 
are  elected  for  a  term  of  six  years,  and  of  superior  courts,  consist- 
ing of  three  judges,  elected  for  a  term  of  four  years,  in  counties 
coutaiuiug  a  city  of  40,000  inhabitants.  Marion  county,  containing 
Indianapolis,  the  state  capital,  is  the  only  one  to  which  this  pro- 
vision is  applicable.  Every  male  citizen  21  years  of  age  or  over, 
who  has  lived  in  tlie  state  six  months,  has  the  right  to  vote.  The 
divorce  laws,  which  were  for  many  years  disgracefully  lax,  have 
been  revised  and  made  more  stringent.  The  state  is  repreeented 
iu  CDUgress  by  13  members  in  the  house,  and  two  members  in  tlie 
senate. 

Popir.tntliin  and  Principal  Cities.  Indiana  ranks  as  the  sixth 
state  in  the  Union,  according  to  the  United  States  census  of  18SC. 
Following  is  a  table  showing  the  population  at  intervals  of  ten 
years  since  1800,  compUed  from  the  United  States  census  for  1880: 

TEAR.  KUMBEE. 

1800 .-. 5.611 

1810 24.620 

1820 ..i.,...' 147,178 

1830 , 343.031 

1810 685 .806 

1850 9.SS.4I6 

1860 1,&J0.428 

18/0 1,680,637 

1880 1,978,301 

Percentage  of  increase  in  population,  1870-1880, 17.7. 

In  1880  the  population  was  divided  as  follows:  Male.  1,010,361. 
female,  907,910;  native,  1,834,123;  foreigu-born,  144,178;'  white, 
l,n.a.57S;  colored,  .39,22.S. 

in  I.SHU  the  State  Insane  Asylum  at  Indianapolis  contained  920 
Inmates.  The  total  number  of  insane  persons  was  :',.530.  The 
number  in  the  workhouses  was  14.  Tlie  total  number  of  prisonerB 
was  1.035;  of  these  1,238  were  penitentiaries.  The  total  number  of 
paupers  was  3,905.  E.  H.  F. 

INDIANAPOLIS,  the  capit.al  of  Indiana,  is  situated  at 
almost  the  exact  geograpliical  center  of  the  state,  in  39°  47'' 
N.  lat-,  86°  ti'  W.  long.,  824  miles  west  of  New  York  by  rail, 
and  194  miles  southeast  of  Chicago.  It  stands  721  feet  above 
the  sea-level,  and  148  above  Lake  Erie. 

On  the  admission  of  Indiana  as  a  state  into  the  Federal 
Union  in  1S16,  Congress  presented  four  square  miles  of  public 
lands  for  its  seat  of  government,  to  be  selected  by  the  state. 
The  location  was  made  in  1820  at  the  confluence  of  Fall  Creek 
and  White  River.  The  site  choseu  w.as  in  the  midst  of 
the  unbroken  forest,  60  miles  distant  from  tlie  borders  of 
civilization,  and  only  reached  by  Indian  trails.  The  name 
Indianapolis  was  given  bj*  an  act  of  the  Legislature  oB 
January  6,  1821 ;  and  Alexander  Ralston  was  appointe(5 
to    lay  out  the  city.      Selecting  a  slight  mound    near  the 
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Biiddle  of  tlio  ground  as  tlia  centre  of  the  proposed  capital, 
Ralston  laid  out  the  town  after  the  manner  of  Woshington 
tity,  which  ho  had  helped  to  survey. 

Four  avenues  radiate  from  the  centre  to  the  four  comers 
of  the  city.  The  streets  and  aveauts  are  90  feet  wide, 
except  Washington,  the  main  street,  which  is  120.  The 
city  has  now  outgrown  its  original  limits,  and  extends  4 
miles  in  length  and  3  in  width.  It  is  built  upon  a  level 
pL-iin  and  surrounded  by  a  fertile  country.  It  was  in- 
corporated in  1836,  and  received  a  city  clurter  in  1847. 
Its  growth  is  shown  by  the  following  table  •  -■ 


Tear. 

ropulatlun. 

AssoMcil  ValnL  of  Property. 

*1850 
18C0 
1870 
1880 

8,090 
18,113 
48,244 
75,121 

§2,326,185 
10,700,000 
25,^51,217 
50,254,934 

la  1847  the  first  r.iilw.ay  catered  tlio  city.  Within  a 
few  years  thereafter  other  lines  were  constructed,  uutil  now 
twelve  main  lines  converge  in  the  Union  Depiit.  About 
one  hundred  passenger  trains,  connected  with  every  part 
of  the  country,  enter  and  depart  daily.  The  numerous 
tracks  being  on  a  level  with  the  surface  of  the  streets, 
the  obstruction  and  danger  at  the  numerous  crossings 
bec.ime  very  great  on  nccouut  of  the  incrtfaso  of  railway 
traffic,  80  that  in  1877  a  loop  line,  called  the  "  Belt,"  had 
to  bo  made  passing  round  the  city,  to  connect  the  various 
railroads.  By  means  of  it  the  "  through  freight  cars  "  are 
conveyed  past  the  city  without  blocking  the  traffic. 

Indianapolis  is  in  the  centre  of  the  swine-producing 
region,  and  pork  packing  is  one  of  the  chief  industries  of 
the  city.  The  number  packed  in  1877  was  420,000  head; 
in  187«,  760,000  ;  in  1879,  677,809.  It  is  also  largely 
engaged  in  the  grain  trade.  The  railways  have  been  of 
greatest  service  to  Indianapolis,  compensating  for  its  want 
of  water  transit.  The  manufacturing  and  mercantile 
interests,  which  are  large  and  increasing,  are  the  natural 
result  of  the  city's  extensive  railroad  connexions. 

A  system  of  graded  free  schools  is  maintained  all  the 
year.     Tiie  city  school  property  is  valued  at  31,041,000. 

In  1871  a  public  library  was  established,  and  is  supported 
by  taxation,  which  now  contains  30,461  volumes,  and  is 
rapidly  increasing.  The  masonic  tcciplo,  oddfellows'  hall, 
post-office,  U.  S.  arscn.al,  and  chamber  of  commerce  are 
handsome  buildings.  Tho  Marion  county  courthouse, 
itanding  on  a  public  square  in  the  heart  of  the  city,  was 
completed  in  1877  at  a  cost  of  $1,411,524.  The  exterior 
is  of  Indiana  limestone,  tho  interior  of  ito:.  and  marble, 
with  frescoed  walls  and  ceil  ings.  Its  dimensi  ons  a  ro  1  DO  by 
286  feet,  and  240  feet  to  tho  top  of  tho  dome.  The  prin- 
cipal benevolent  institutions  of  tho  State,  liz.,  tho  institu- 
tion for  the  education  of  the  blind,  that  for  tho  deaf  anij 
dumb,  and  the  hospital  for  the  insane,  ore  located  hero  ; 
they  are  handsome  and  commodious  buildings,  the  last 
liaving  accommodation  for  1313  patients.  The  State 
reformatory  for  women  and  girls,  where  all  female  offend- 
ers nro  imprisoned,  adjoins  the  city.  Tho  institution  is 
under  the  management  of  a  board  of  control,  composed  of 
women  chosen  by  tho  governor  of  the  State.  In  1877  tho 
State  began  tho  erection  of  a  new  State  house,  to  be  com- 
pleted in  18S8,  at  a  cost  of  $2,000,000.  This  will  bo 
ono  of  the  most  imposing  c.ipital  buildings  in  tho  United 
States. 

By  law  tho  power  to  incur  permanent  debt  is  limited 
to  a  sam  not  exceeding  2  per  cent,  upon  the  assessed 
value  of  tho  property  within  the  city ;  and  the  rato  of 
taxation  is  limited  to  90  cents  per  $100  for  municipal 
purposes^  20  ceuts  for  public  schools,  and  2  cents  for  free 
libraries.  (•^  C.  H.^ 


INDIAN  ARCHIPELAGO.  The  East  Indian  Archi- 
pelago or  Malay  Archipelago,  the  largest  island  cluster  in 
the  world,  lies  to  tho  south-east  of  Asia  and  to  the  uorth 
and  north-west  of  Australia,  and  bears  the  impress  in  many 
of  its  most,  important  characteristics  both  natural  and  his- 
torical, of  this  twofold  relation. 1 

As  the  archipelago  does  not  form  a  political  unity, 
different  writers  assign  it  very  different  limits,  according  as 
they  are  influenced  by  one  tetof  considerations  or  another. 
New  Guinea  to  tho  east  and  the  Philippines  to  the  north 
are  sometimes  included  and  somelimes  excluded  ;  Sumatra 
is  sometimes  regarded  as  tlie  most  western  member  of  tho 
group,  and  sometimes  tint  position  is  given  to  the  Nicobar 
or  the  Andaman  Islands.  From  the  following  survey  of 
the  extent  of  the  archipelago  tho  Malay  Peninsula  and  New 
Guinea  are  excluded,  but  tho  Andaman  Ishinds  are  admitted 
as  having  at  least  an  ethnographical  claim.  Tho  Balintoug 
Strait,  about  the  20th  parallel  of  N.  lat.,  may  be  taken  as 
the  northern  limit ;  and  but  for  a  small  portion  of  tho 
islands  Timor  and  Suniba  (Sandalwood  Island),  with  their 
iusignificaut  adjacencies,  the  southern  limit  might  be 
stated  as  tho  10th  of  S.  lat.  The  Andaman  Islands  take 
us  as  far  west  ns  93°  E.  long.,  the  Aru  Islands  as  far  east 
as  135°.  Tho  equator  passes  through  the  middle  of  the 
archipelago ;  it  successively  cuts  Sumatra,  Borneo,  Celebes, 
and  Jilolo,  four  of  tho  most  important  islands.  To  adopt 
Jfr  Wallace's  graphic  sentences  (noting  that  he  embraces 
New  Guinea  and  the  Solomon  Islands),  the  archipelago 
"iucludes  two  islands  larger  than  Great  Britain;  and  in 
ono  of  them,  Borneo,  tho  whole  of  tho  British  Isles  might 
be  set  down,  and  would  bo  surrounded  by  a  sea  of  forests. 
Sumatra  is  about  equal  in  extent  to  Great  Britain ;  Java, 
Luzon,  and  Celebes  aro  each  about  tho  size  of  Ireland. 
Eighteen  more  islands  are  on  tho  average  as  large  aa 
Jamaica ;  and  more  than  a  hundred  are  as  large  as  the  Islo 
of  Wight." 

The  statistics  of  the  are;i  and  population  of  the  several 
islands  can  only  be  given  approximately.  The  following 
table  is  based  on  statements  contained  in  the  sixth  num- 
ber of  Behm  and  Wagner's  Dk  lieviihninj  cUr  Enle  (Gotha, 
1880):— 


A,c:.. 

ropulation. 

I.  Aiulimnn  nrnl  Kicolmr  If.1:iikLs.... 
11.  SumU  and  Molucca  Islanils- 

(1)  noi-nco  proup 2^5.007  fq.  in. 

Sq.  mllPfl. 

3,192 
055,720 

114ib96 

20,000 
27,343,000 

7,450,000 

(4)  Lc-iscr  Suiida  group...  3*..15.»     .^ 
(6)  Soutli-Wcstt-rn  gTOUTX    2,0J1      ., 
(G)  Ttnlmljer,    Am,    QUil 

Ke  Islands 6,330      ,. 

(7)  Moluccas 20.6*9     „ 

Total  

773,003 

34,813,000 

The  total  area  is  thus  rather  less  than  that  of  Brititli 
India,  and  tlie  population  rather  moro  than  that  of  Great 
Britain  rid  Ireland. 

The  islands  of  tho  archipelago  nearly  all  present  bold 
and  picturesque  profiles  against  tho  horizon,  and  at  the 

'  For  more  defaileJ  informatir  n  respecting  tlio  severni  islamlsaml 
groups  of  tI>o  archipelago  the  reader  is  referred  to  the  separate  articles 
Borneo,  Jav^,  Scmatiu,  Pbiuitise  Islakds,  ke. 

'  Various  subdivisions  have  been  suggested  of  the  great  Simda  and 
Molucca  gronps,  which  may  bo  described  ns  the  Indian  Archipelago 
par  excellence.  Mr  Wallace  arranges  them  thus  -.—The  Indo-Jfalay 
/slatuls— Banco,  Java,  and  Sumatra ;  the  Timor  group — Timor, 
Flores,  Sumbawa,  and  Lorabok  ;  Ccktrs,  with  the  Sula  Islands  and 
Buton;  the  ilobiccan  group— Bara,  Ceram,  Batehian,  Jilolo,  and 
Morty,  with  the  smaller  islands  of  Temate,  Tidore,  Makian,  Kaioa, 
Amboyna,  Banda,  Coram,  and  MatabcUo.  .  Tho  Ko  and  the  An. 
lihmds  lio  treats  along  with  Kow  Guinea. 
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same  time  the  character  of  the  scenery  varies  from 
island  to  island  and  even  from  district  to  district.  The 
mountains  arrange  themselves  for  the  most  part  in  lines 
mnning  either  from  northwest  to  south-east  or  from  west 
to  east  la  Sumatra  and  in  the  islands  between  Sumatra 
and  Borneo  the  former  direction  is  very  distinctly  marked, 
and  the  latter  is  equally  noticeable  in  Java  and  the  otlier 
eouthern  islands.  The  mountains  of  Borneo  rise  rather  in 
short  ridges  and  clusters  from  the  plain,  like  islands  from 
the  sea ;  the  arrangement  represented  on  even  what  are 
considered  authoritative  maps  being,  like  much  else  in  the 
cartography  of  the  archipelago,  the  product  of  imagination. 
Nothing  in  the  general  physiognomy  of  tlie  islands  is  more 
remarkable  than  the  number  and  distribution  of  the 
volcanoes,  active  or  extinct.^  Euuning  south-east  through 
Sumatra,  east  through  Java  and  the  southern  islands  to 
Timor,  curving  north  througli  the  Jfoluccas,  and  again 
uorth  from  the  end  of  Celebes  through  the  whole  line  of 
the  Philippines,  they  form  as  it  were  the  rim  of  a  great 
atoll  (to  use  Dr  Schneider's  phraseologj'),  rudely  resembling 
a  horseshoe  narrowed  towards  the  point.  The  loftiest 
mountain  in  the  archipelago  would  appear  to  be  the 
famous  Kina  Balu  in  Borneo  ;  the  loftiest  of  the  volcanic 
peaks  are  Indrapura  in  Sumatra  (12,255  feet),  Semeru 
in  Java  (12,238),  Gunong  Agong  in  Bali  (11,726),  and 
Tamboro  in  Sumbawa  (9324  feet). 

An  important  fact  in  the  physical  geography  of  the 
archipelago  is  that  Java,  Bali,  Sumatra,  and  Borneo,  and 
the  lesser  islands  between  them  and  the  Asiatic  mainland, 
all  rest  on  a  great  submerged  bank,  nowhere  more  than 
100  fathoms  below  the  surface  of  the  sea,  which  may  be 
considered  a  continuation  of  the  continent ;  while  to  the 
east  the  depth  of  the  sea  has  been  found  at  various  places 
to  be  from  1000  to  2500^fathoms.  As  the  value  of  this 
fact  has  been  particularly  emphasized  by  Mr  Wallace;  the 
limit  of  the  shallow  water,  which  passes  through  between 
B.ili  and  Lombok,  and  strikes  north  to  the  east  of  Borneo, 
has  rightly  received  the  name  of  Wallace's  line.  The 
Philippines,  on  the  other  hand,  "  are  almost  .surrounded 
by  deep  sea,  but  are  connected  with  Borneo  by  means  of 
two  narrow  submarine  banks."  - 

The  geology  of  the  archipelago  has  not  been  investigated 
even  with  the  completeness  attained  in  regard  to  the  zoology 
and  botany ;  but  there  is  a  very  considerable  collection  of 
material  in  the  publications  of  the  mining  engineers  of  the 
Dutch  Government  {Jaarhoek  Mijmcaen  Ned.  0.  Ind.); 
and  for  the  Philippines  a  valuable  "  Memoria  geologico- 
minera  "  has  been  printed  in  the  Bohtlno  of  the  Commission 
of  the  Geological  Jlap  of  Spain  (Madrid,  1876).  The  results 
obtained  by  the  Dutch  engineers  have  been  summarized 
by  Dr  Schneider,  "  Geologische  Uebersichfc  iiber  den 
hoUand.-ostind.  Archipei,"  in  Jalirhuch  d.  K.K.  Geolog. 
Eeichsansialt,  Vienna,  1876,  Bd.  xxvi.  There  is  a  wide 
ind  varied  representation  of  the  azoic  formations — gneiss, 
mica-schist,  hornblende,  &c.,  in  Timor  (which  it  may  be 
remarked  is  geologically  one  of  the  best  known  of  the 
islands),  Coram,  BiUiton,  Banka,  &c.  Silurian  rocks  are 
found  in  Banka  (where  they  contain  the  famous  tin-mines), 
BiUiton,  and  the  Linga  and  Riouw  archipelago;  car- 
boniferous limestone  occurs  in  the  north  of  Timor;  the 
coal  of  Batchian  is  apparently  similar  to  that  of  the  English 
Carboniferous  measures  ;  and  the  Coal-measures  of  Borneo 
are  thought  by  Van  Dyk  to  be  also  Palaeozoic.  The 
Sumatran  coal  is  of  unascertained  age.  Permian  rocks 
are  present  Iq  Timor,  Celebes,  Pulo-Laut,  and  Sumatra. 
Of  Secondary  formatious  we  find  both  Triassic  and  Jurassic 

'  A  valuable  list  of  these  will  be  found  in  Junghuhn's  Java,  a  work 
wliich  contains  many  details  in  regard  to  various  parta  of  the  arcH- 
p*ago. 

»  WaUac9.  Ishind  L\fi,  1880. 


rocks,  the  latter  represented  by  Oolites  in  Timor,  by  a 
coralline  limestone  in  Celebes.  Cretaceous  rocks  occur  iiv 
both  these  islands  and  in  Celebes.  Throughout  the  whole 
archipelago  the  Tertiary  formations  have  a  wide  develop- 
ment botb  in  their  Eocene  and  their  Miocene  divisions, 
the  latter  is  represented  by  foraminiferous  limestone,  and 
the  former  by  nuinmulitic  limestone.  Lignite  is  freelj 
distributed  throughout  the  Tertiary  strata  of  Java,  Sumatra, 
and  Nias.  Among  the  rocks  of  economic  importance  may 
be  mentioned  granite  of  numerous  kinds,  syenite,  serpentine, 
porphyry,  marble  (at  least  in  southern  Java),  sandstones,  and 
marls.  Coal  is  worked  successfully  in  Sumatra,  Borneo, 
and  Labuan.  Diamonds  are  obtained  in  Borneo,  garnets 
in  Sumatra,  Batchian,  and  Timor,  and  topazes  in  Batchian; 
antimony  in  Borneo  and  the  Philippines;  lead  in  Sumatra, 
Banka,  Flores,  and  the  Philippines;  and  copper  and 
malachite  in  the  Philippines,  Timor,  Borneo,  and  Sumatra. 
Iron  is  pretty  frequent  in-various  forms,  and  in  some  places 
might  bo  successfully  worked.  Gold  is  not  uncommon  in  the 
older  ranges  of  Sumatra,  Banka,  Celebes,  Batchian,  Timor, 
and  Borneo.  Manganese  could  be  readily  worked  in  Timor, 
where  it  lies  in  the  carboniferous  limestone.  Platinum  ia 
found  in  Landak  and  other  parts  of  Borneo,  and  mercury 
iu  small  quantities  in  Java; 

•  The  meteorology  of  the  archipelago  has  hitherto  been iieteo- 
studied  only  in  a  very  vague  manner.  For  Batavia,  in-°  "^ 
deed,  there  exi?*  j  a  mass  of  observations ;  and  the  observa- 
tory there  i.s  extending  the  region  of  its  investigations.  At 
the  close  of  187D  it  had  one  hundred  and  twenty-five 
rainfall  stations.  A  magnetic  survey  of  the  islands  has 
been  made  by  E.  Van  Eijckevorsel,  whose  report  is  pub- 
lished by  the  Academy  of  Sciences  of  Amsterdam.  The 
most  striking  general  fact  is  that,  wherever  that  part  of 
the  south-east  monsoon  which  has  passed  over  Australia 
strikes,  the  climate  is  comparatively  dry,  and  the  vegeta- 
tion is  less  luxuriant  and  luscious.'  The  east  end  of  Java, 
e.g ,  has  a  less  rainfall  than  the  west;  the  distribution  of 
the  rain  on  the  north  coast  is  quite  diflferent  from  that 
on  the  'south,  and  a  similar  difference  is  observed  between 
the  east  and  the  west  of  Celebes.  According  to  Dr 
Bergsma's  Rainfall  of  the  East  Indian  Archipelago,  First 
Year,  1879  (which,  like  other  publications  of  the  Batavian 
meteorological  office,  is  printed  in  English),  at  thirty-three 
stations  out  of  fifty-nine  the  annual  rainfall  exceeded  lOG 
inches,  and  at  five  stations  200  inches.  The  highest  regis-, 
tration  was  282  inches,  at  Padang  Pandjang  (Sumatra). 
The  north-west  monsoon,  beginning  in  October  and  lasting 
till  March,  brings  the  principal  rain  season  in  the  archi- 
pelago. The  midday  heat  of  the  sun,  it  need  hardly  be 
said,  makes  itself  powerfully  felt.  Exposure  to  its  direct 
rays  in  Timor,  for  example,  "at  any  time  between  9  a.m. 
and  3  p.m.,"  says  Jlr  Wallace  {Tropical  Naluie),  "would 
blister  the  skin  in  a  few  minutes  almost  as  effectually  as 
the  application  ef  scalding  water,"  and  Mr  Moseley  men- 
tions that  on  wading  into  the  sea  at  the  Aru  Islands  he 
found  the  heat  of  the  water  actually  greater  than  was  at 
all  pleasant.  But  at  the  same  time  the  general  climate 
cannot  bo  slid  to  be  oppressive  or  unhealthy. 

Most  of  the  islands  of  the  archipelago  belong  to  that 
great  forest^belt  which,  in  the  words  of  Mr  Wallace, 
"girdles  the  earth  at  the  equator,  clothing  hill,  plain, 
and  mountain  with  an  evergreen  mantle."  In  islands 
and  districts  where  human  civilization  has  been  at 
work,  for  centuries,  the  natural  covering  has  in  large 
measure  given  place  to  artificial  tilth  ;  and  in  Timor  and 
several  of  the  south-eastern  islands  the  char;icteristics  of 
New  Guinea — luxuriant  herbage  and  open  park-like  wood- 
lands— are  more   or  less  strikingly  predominant.*     The 

1  '  Wallace,  ilalay  Archipelago,  p.  8. 
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flold  for  botanical  research  io  the  archipelago  is  still  vast 
and  alluring.  Among  the  verj  giants  of  the  forest  the 
onregistered  species  must  bo  numeruus;  and,  if  we  descend 
to  the  minor  forms,  it  ia  a  very  poor  collection  that  does 
noi  yield  something  absolutely  new  to  science.  The  ferns, 
the  pitcher  plants,  and  the  orchids  are  especially  numerous, 
and  hiiTB  attracted  particular  attention.  "The  volcano  of 
Pangerango  in  Java  is  said  to  have,  for  example,  yielded 
three  hundred  species  of  ferns ,-"  and  Mr  Burbidge,  in  a 
ihort  excursion  in  Borneo  in  1879,  found  upwards  of  fifty 
jpocies  that  had  not  been  previously  obtained  in  the  island. 

For  detailed  information  in  regard  to  the  fiora,  the  reader  may 
:onsalt  C.  0  lo  Reinwardt,  Veber  den  Character  der  Vegetation  an/ 
fen  Ttaein  ies  Ind.  Arehipeis,  Bi^rlin,  1828  ;  Belanger,  Botaniqxit 
la  Voyage  aux  Indcs  Orientaka,  lS-25-1329,  Paris,  1832;  the  various 
vorksof  C.  L.  \i\ximi(MuMumbotanic\imLugd.-Bat.,heyiea,\H3- 
ilj  Collection  dca  orchidics,  Amster.,  1808,  ice);  W.  H.  de  Vriese, 
Nouvella  Kccherchca  sur  la  flcre  dc3  posaesaUma  Keerland.  aux  Indca 
Or.,  Amst,  1813;  Ilasskarl,  Calalogva pUintarum  in  horto  bolanico 
Bogorienai  ciillarum,  Berl.,  1844;  F.  Uozy  and  J.  H.  Itolkonboer, 
Bryologia  Javanica  aeu  dcseriptio  rtuacorum  frondoaarum  Arch. 
Ind.,  Leyden,  1844-58;  H.  Zollinger,  Syatem.  Verzciclmisa  der  im 
Ind.  Arch.  1842-1818  graammelttn  ...  Pflanzen,  Zurich,  1854; 
Miquel,  Flora  tan  Kedcrtandsch  Indil,  Amst.,  1855,  Annalea  ilusei 
Bolanici Liigduno-Batavi,  1869, and  lllustratiumde  laflon  de  CAr- 
ehipel  Inditn,  1871  (continued  by  Suringar). 

If  we  turn  to  the  economical  aspect  of  the  vegetation, 
whether  natural  or  cultivated,  we  cannot  fail  to  be  impressed 
by  its  varied  resources  The  list  of  fruits  is  a  very  exten- 
sive one ;  though  unfortunately  it  is  only  with  a  very  few 
of  them  that  the  untravelled  European  can  have  any 
practical  acquaintance.  Besides  the  orange,  the  mango, 
the  mangosteen,  the  pomato  or  shaddock,  the  guava,  the 
papaw,  and  the  jack  fruit,  we  have  the  rambutan,  the 
tarippe  or  trap,  the  jintawan,  the  tampu,  the  bilimbing, 
the  mamhangan,  the  langsat,  the  rambi,  and  the  jambosa. 
The  name  at  least  of  the  darian  is  now  well  known  (see 
Dueian),  and  nearly  as  strange  is  the  bawangutan  (Scor- 
doprasum  borneense),  of  which  the  fruit,  the  leaves,  and 
the  branches  have  all  a  strong  odour  and  flavour  of 
onions.'  Of  what  more  distinctively  deserve  the  name  of 
food-plants  the  variety  is  equally  notable.  Not  only  are 
rice  and  maize  (usually  called  djagong  in  the  archipelago), 
sugar  and  ^oFee,  among  the  widely  cultivated  crops,  but 
the  cocoa-nut,  the  bread  fruit,  the  banana  and  plantain 
(n.ually  Ci".Ied  pisang  iu  the  archipelago),  the  sugar-palm 
{Arenga  ^accAari/Vi-a),  the  tea-plant,  the  sago-palm,  the  cocoa- 
tree  (which  curiously  yields  the  favourite  beverage  of  the 
Sulu  archipelago),  thegroundnut,  the  CalaJium  esculentum, 
ths  yam,  the  cassava,  and  others  besides,  are  of  practical 
importance.  The  cultivation  of  sugar  and  coffee  owes  its 
development  mainly  to  the  Dutch  ;  and  to  them  also  is  due 
the  introduction  of  tea.  They  have  greatly  encouraged  the 
cultivation  of  the  cocoa-nut  among  the  natives,  and  it  now 
flourishes,  especially  in  the  coast  districts,  in  almost  every 
island  in  their  territory.  The  oil  is  very  largely  employed 
in  native  cookery.  The  sago-palm  is  most  abundant  in  the 
island  of  Cerara,  but  is  also  found  growing  wUd  in  Borneo, 
Celebes,  Ti.—.or,  a  3d  other  islands  of  the  Moluccas,  in  the 
Linga  archipelago,  and  in  parts  of  Sumatra.  The  product 
is  mainly  prepared  for  export  Pepper,  nutmegs,  and  cloves 
were  long  the  objects  of  the  most  important  branch  of 
Dutch  commerce  ;  and  camphor,  dammar,  benzoin,  and 
other  products  of  a  similar  kind  have  a  place  among  the 
exports.  India-rubber  and  gutta  percha  are  no  longer  ob- 
t.iined  to  the  same  extent  as  formerly. - 

To  the  naturalist  the  Indian  archipelago  is  n  region  of 
the  highest  interest ;  and  from  an  early  period  it  has 
attracted  the  attention  of  explorers  of  the  first  rank.     And 


'  See  Burbidge'a  interesting  chapter  in  hio  Oardenso/lhe  Sun,  1880. 
'  Compare  Musschenbroek,  Mededeclingen  omtrent  gnnditoffen  uit 
Ket  poat.  jedeelte  tan  onzen  Ind.  Arthipel,  Briel,  1880. 
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yet  the  list  of  its  living  forms  la  far  from  being  complctel> 
ascertained.  The  best  known  district  is  western  Java,  and 
Timor,  the  Moluccas,  and  the  Papuan  Islands  have  for  the 
most  part  been  well  explored.  Only  parts  of  Sumatra, 
Borneo,  and  Celebes  have  been  worked,  and  most  of  the 
other  islands  have  yet  to  be  dealt  with-'  Zoclogically  tha 
archipelago  belongs  to  two  distitot  regions — the  eastern  or 
Papuan,  and  the  western  or  Malay  or  Indian.  This  lattei 
region,  according  to  August  von  Pelzeln  ("Ueber  die 
ilalayischa  Saugethiere-Fauna"  in  FestscJiriJl  rur  Feiet 
de$  FUnfundzwaji^gjdhrigeH  Bestthent  der  K.K.  Zool.-Bot 
Geaelltchafl  in  Wien,  Vienna,  1S7C),  comprises  southern 
China,  Tibet,  the  Himalaya,  and  Further  India,  as  well  at 
the  islands  of  the  archipelago  up  to  Wallace's  line.  He 
finds  six  genera  of  the  QitadrKmr.na,  fourteen  of  thi  CAir* 
pteia,  five  of  the  Insectivora,  fourteen  of  the  Carunji a,  sLi 
of  the'  Rodentia,  of  the  Edentata  one  only  (ilauu),  five  of 
Ruminants,  and  three  of  Pachyderms.  Sumatra  indicates 
a  connexion  with  the  Malacca  peninsula  by  A'emoi  hadtis, 
the  elephant,  Gymnura,  and  the  tapir.  Pithecus,  Tarstiu, 
and  Pliloccrcus  seem  peculiar  to  the  Sunda  Islands.  The 
Philippines  have  Semaopilhecua,  Macacua,  CynopisJucut, 
GaUopitkecua,  Pteiopus,  Tapliozout,  Vesjxrtilit,  Yiverra, 
Paradomrut,  Pteivmya,  Mut,  Pusa,  aud  Cerwlus. 

In  his  various  works  Mr  'Wallace  has  made  the  English  reader 
familiar  with  the  most  striking  features  of  zoological  distribution 
in  the  archipelago;  and  in  his  Island  Life,  especially,  th«  ornitho- 
logy receives  particular  attention.  For  details  in  regard  to  the  mam- 
mals and  birds,  see  Horsfield,  Zoological  Hcscurches  in  Java  and  the 
Xeighbouring Islanda,  1834;  VhnTemmmc^i, ilonographiea dt Mam- 
mologie,  1827-1829  and  1835-1841;  Verhandclingcn  oter  de  natuur- 
lijke  gescJtictlcnia  der  Ncderlamlaclie  orerzccsche  bezittii'^'n,  contain- 
ing papers  by  S.  MuUcr  and  H.  Schlegel ;  zoological  appendix  to 
Belcher's  Votjage  of  II.  il  Ship  "  Samarang,"  Lend.,  1850  ;  H. 
Schlegel,  ituaewn  d'hist.  naturelle  dca  Paya-Baa  :  Berue  meth.  et 
crit.  dca  Collectiona,  Leydeu,  1863-76;  U.,iItTn.  aur  lea  qrtiadrunanea 
et  lea  chciroptirea  de  Tarehipel  indicn,  Amst.,  1864;  Id.,  Ih 
Vojcla  tan  Kedcrlandsch  Indii  bcschreven.  en  (i/ycbceld,  Le)deii, 
1876,  Von  Rosenborg,  "  Overzichtstabellen  voor  de  Ornitho!ogi* 
van  den  Indischen  Archipel"  in  Acta  Scient.  Ind.  ^'eerland.,  part 
v.;  T.  Salv;idori,  "  Catalogo  aistematico  degli  uccelli  di  Borneo," 
in  Annati  di  Gcnoia.  To  the  herpetology  of  the  archipebgo  valu- 
able contributions  have  been  made  by  P.  Blceker,  A.  C.  J.  Edeling, 
and  A.  B.  Meyer.  Like  so  much  else  of  value,  their  papers  are 
mainly  to  bo  found  in  tho  Nat.  Tijds.  tan  Ned.  Ind.  For  the 
fishes  the  great  modem  authority  is  Blceker,  whose  princ'nal  work, 
however,  was  left  unfinished  (Allaa  ichthyoloifique  dea  InJea  orien- 
talcs  Kecrlar.daiacs),  and  whose  smaller  contributions  are  scattered 
through  mora  than  a  dozen  periodicals. 

The  ethnology  of  the  Indian  archipelago  does  not  lack 
its  diflScult  problems ;  but  some  outstanding  features  are 
easily  described.  There  are  at  least  two  main  native  races, 
tho  brown  long-haired  Malay  and  tha  darker-skinned 
frizzly-haired  Papuan.  And  to  these  more  recent  explora- 
tions make  it  almost  certain  that  a  third  and  probably 
more  thoroughly  aboriginal  race — the  Negrito — must  bo 
added,  though  even  specialists  who  have  had  opportunities 
of  direct  observation  are  not  unanimous  in  regard  to  this 
noteworthy  element.  The  Malays  are  subdivided  into  an 
immense  number  of  tribes  and  peoples  in  tho  most  various 
stages  of  civilization,  and  broadly  differenced  from  each 
other  by  physical  and  linguistic  characteristics.  Of  chief 
note  are  tho  Malays  proper,  the  Javanese,  the  Bugis,  the 
Tigalas,  and  Bisayas,  the  people  of  the  Moluccas,  the 
Dayaks  (mainly  in  Borneo),  tho  Battaks  of  Sumatra,  the 
Sulu  islanders  (closely  similar  to  tho  tribes  of  northern 
Borneo).  Tho  Papuan  race  is  chiefly  to  be  found  in  tho 
eastern  section  of  the  archipelago.  Besides  these  three 
races,  whose  first  connexion  with  the  archipelago  dates  from 
before  the  dawn  of  history,  we  hav?  a  variety  of  intrusir 
elcments,   traceable   by   more  oc  loss   strictly   historical 

'  See  Professor  Veth's  valuable  monograph,  Oterzieht  ran  heijeen, 
in  het  Hjsotider  door  Jfederland,  gedaan  ia  voor  da  Kennis  der  Fauna 
tan  KederlandaeK  fndtt,  Leyden,  1879. 
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(documents.  A  Hindu  strain  is  Evident  in  Java  and  others 
of  the  western  islands ;  Moors  and  Arabs  (tliat  is,  as  the 
names  are  used  in  tlie  archipelago,  Mahometans  from 
various  countries  between  Arabia  and  India)  are  found 
more  or.less  amalgamated  with  many  of  the  Malay  peoples ; 
and  the  Chinese  form,  in  an  economical  point  of  view,  one 
of  the  most  important  sections  of  the  community  in  many 
of  the  more  civilized  districts.  Chinese  have  been  estab- 
lished in  the  archipelago  from  a  very  early  date  :  the  first 
Dutch  invaders  found  them  settled  at  Jacatra  ;  and  many 
of  them,  as,  for  instance,  the  colony  of  Ternate,  have  taken 
so  kindly  to  their  new  home  that  they  have  acquired  Malay 
to  the  disuse  of  their  native  tongue.  Chinese  tombs  are 
among  the  objects  that  strike  the  traveller's  attention  at 
Amboyna  and  other  ancient  settlements. 

Tor  the  ethnology  of  the  archipelago,  see  Meinicke,  "  IJeber  die 
Volkerstammo  des  Ind.  Archipehgus,"  in  Annahn  dcr  Erdkundc, 
1837;  Spencer  St  John,  "The  Population  of  the  Ind.  Arch.,"  in  ./o«r- 
nalofthe  Ind.  Archipelago,  1849;  G.  W.  Earl,  The  Native  Races  of 
thelnd.  Arch.:  Pajiuans,  Lond.,  1853;  Logan,  "  On  the  Ethnology 
of  the  Ind.  Arch.,"  in  Jour,  of  Ind.  Arch.,  1847,  1850,  1851, 
1853,  1854;  and  the  rich  collections  in  the  Tijdschrift  v.  Ind.  T.  L. 
en  y.  Kunde.  Au  excellent  summary  of  the  subject  by  A.  H. 
Keanc  will  be  found  as  au  appendix  to  Wallace's  Australasia  (Stan- 
ford's Compendium,  of  Geography  and  Travel),  Lond.,  1879.  -  .See 
also  the  same  writer's  papers  in  Nature,  18S1. 

There  is  a  vast  field  for  philological  explorations  in  the 
archipelago.  Of  the  very  great  number  of  distinct  lan- 
guages known  to  exist,  few  have  been  studied  scientifically. 
The  most  widely  distributed  is  the  Malay,  which  has  not 
only  been  diffused  by  the  JIalays  themselves  throughout 
the  coast  regions  of  the  various  islands,  but,  owing  partly 
to  the  readiness  with  which  it  can  be  learned,  has  become 
the  common  medium  between  the  Europeans  and  the 
natives.  The  most  cultivated  of  the  native  tongues  is  the 
Javanese,  and  it  is  spoken  by  a  greo.ter  number  of  people 
than  any  of  the  others.  To  it  Sundanese  stands  in  the 
relation  that  Low  German  holds  to  High  German,  and  the 
Madurese  in  the  relation  of  a  strongly  individualized  dialect. 
Among  the  other  languages  which  have  been  reduced  to 
writing  and  grammatically  analysed  are  the  Balinese, 
closely  connected  with  the  Javanese,  the  Battak  (with  its 
dialect  the  Toba),  the  Dayak,  and  the  Macassarese  (see  the 
writings  of  K.  van  Eck,  H.  N.  van  der  Tuuk,  A.  Harde- 
hnd,  and  B.  F.  Matthes).  Alfurese,  a  vague  term  mean- 
ing in  the  mouths  of  the  natives  little  else  than  pagan,  is 
more  particularly  applied  by  the  Dutch  jihilologists  to 
the  uativB  speech  of  certain  tribes  in  Celebes.  The  com- 
mercial activity  of  the  Buginese  causes  their  language  to 
be  pretty  widely  spoken, — little,  however,  by  Europeans. 

A  general  sketch  of  the  languages  of  the  archipel.igo  will  be 
found  in  Dc  Gids,  1864,  from  the  pen  'of  Professor  Veth.  See  also 
Uobert  Cust,  Sketch  of  the  Modern  Languages  of  the  East  Indies, 
1878.  A  bibliography  of  this  department  will  be  found  in  Boelo 
van  Neusbrock,  I>c  heoefening  dcr  oof^tcrselic  talcn  in  Ncderland  en 
7ijn<:  oi'crzecsehc  'ie~.ittingci\  1800-74  (Leydtn.  1875). 

The  statistics  of  the  i)Opiilation  are,  with  the  exception 
of  those  for  a  few  limited  areas,  such  as  Java,  of  the  most 
unsatisfactory  character  The  estimate  of  Behra  and 
^Yagne^  in  1880  has  been  already  stated,— 34,813,000. 
This  gives  the  comparativelj'  sparse  proportion  of  45  to  the 
square  mile.  The  distribution,  too,  is  extremely  unequal. 
Cn  Java  we  have  as  much  as  3G4  to  t^e  square  mile,  and 
m  the  Philippines  about  65,  so  that  for  the  remaining 
islands  the  average  is  only  about  15.  It  would  appear 
that  when  left  in  their  natural  savage  or  serai-savage  con- 
dition tbe  natives  increase  very  slowly  in  numbers,  and  in 
Borne  cases  hardly  maintain  their  groOnd. 

Politically  the  Indian  archipelago  is  subject  to  a  sixfold 
(livision  ; — the  independent  native  states  and  tribal  terri- 
tories, the  Spanish  possessions,  the  Portuguese  possi-s.-^ions, 
t'lo  Dutch    possessions,  the  English  possessions,  and  the 


state  of  Sarawak,  The  Dutch  are  by  far  the  most  influen- 
tial power  in  the  archipelago.  The.  Spanish  authority  is 
confined  to  the  Philippines  and  the  Sulu  archipelago, — the 
latter  rendered  tributary  to  them  by  the  native  sultan  in 
August  1878  in  return  for  an  annual  subsidy  of  2400 
dollars."*.  The  English,  if  the  island  of  Singapore  be  con 
sidered  as  belonging  rather  to  the  JIalacca  Peninsula 
possess  only  the  island  of  Labuan  (19,350  acres),  acquired 
in  1847, — though  the  establishment  of  the  British  Bornear 
Company  in  the  north  of  the  island  may  prove  the  begin 
ning  of  a  now  acquisition.  To  the  Portuguese  are  subject 
part  of  Timor  and  the  island  of  Kambing,  in  all  6192 
square  miles.  The  Dutch  on  the  other  'uand  claim,  besides 
an  area  of  149,820  square  miles  in  western  New  Guinea, 
a  total  territory  in  the  archipelago  of  566,383  square  miles, 
or  forty -four  times  as  much  as  the  governing  country.  01 
the  really  independent  native  states  the  largest  is  that  be- 
longing to  the  sultan  of  Brunei  (Borneo) ;  it  is  estimated 
to  have  au  area  of  about  88,000  square  miles 

The  Dutch  divide  their  territory  into  two  great  divisions — {V 
Java  and  JIadura,  and  (2)  the  Outer  Possessions.  The  fonnei 
which  comprises  also  Bali  and  Lombok,  is  administratively  diridei. 
into  twoity-three  residencies,  wliich  are  subdivided  into  depart 
mcnts  or  assistant  residencies.  The  Outer  Possessions  arc  organized 
in  a  similar  manner,  but  several  portions  of  them — the  West  Coast 
of  Sumatra,  Celebes  and  its  dependencies,  and  Achin  or  Atjh — con- 
stitute governments  with  residencies  imder  them.  Of  the  otlie> 
residencies  the  principal  arc  those  of  the  East  and  South-East  coasts 
of  Sumatra,  liiouw  and  its  dependencies,  the  island  of  Panka.- 
'W'estern  Borneo,  Southern  and  Eastern  IBorneo,  Mcnado  in  thJ 
north  of  Celebes,  Timor,  Amboyn.a,  and  Ternate,  tlie  last  bcin" 
nominally  the  most  extensive  of  all,  from  including  an  uuusuallj 
larso  proportion  of  native  territory. 

'i'hc  accusation  frccjuently  made  against  the  Dutch  that  they  fur 
iiished  little  information  about  their  East  Indian  possessions  has 
long  ceased  to  have  any  foundation  in  fact.  The  Government  pub. 
lishat  Batavia  a  large  annual  Rrycrings  Alvmnalcvoor  Nedcrlandsch 
Indii;  (that  of  ISSO  contains  upwards  of  1200  pages) ;  and  every 
year  there  is  presented  to  the  Dutch  parliament  a  voluminoirs 
Koloniaal  J'erstag,  containing  elaborate  details  on  all  departments 
of  the  administration.  The  Tijdschrift  foor  Ncdcrlandsch  Indie 
of  Dr  W.  li.  Uaron  van  Hoevell,  continued  by  a  society  of  statesmen 
and  scholars  (Zaltbommel),  the  Bijdragen  lot  de  Taal-  Land-  cn 
Volkenkunde  van  Ncdcrlandsch  Indie  of  the  Royal  Institute  at  the 
Hague,  the  Indische  Gids  (Amsterdam),  and  the  Indische  Mercuut 
(Haarlem),  a  monthly  organ  of  trade,  show  the  interest  taken  in 
Holland  in  the  East  Indian  possessions.  Of  the  numerous  periodi- 
cals jiublished  at  Batavia  it  is  enough  to  mention  the  Statistick  xan 
den  Handel,  the  Vcrslag  van's  lands  plantentuin  ie  Buitcnzorg,  the 
Tijdschrift  van  het  Kon.  Instituul  roor  Ingenieurs;  the  Verhand- 
lingcn  of  the  Batavian  Society  of  Arts  and  Sciences,  and  the  same 
society's  Tijdschrift  voorlnd.  Taal-  Land-  cn  Volkcnkimdc ;  the  Ind. 
ililitair  Tijdschrift,  the  Natuurkundig  Tijdsch.,  the  Genccskundig 
Tijdsch.,  and  Tijdsch.  voor  Nijvcrluid  en  Landbovw.  Auothcl 
Tijilschrift  of  the  Ind.  Agricult.  Soc.  is  published  at  Samarang. 

The  population  subject  to  the  Dutch  is  partially  indicated  in  Iho 
following  tabic  :— 


,1877 

Mnlcs  In. 
1877. 

1878 

Java  ami  }fadurdi. 

28,672 

198,233 

^9,379 

3,961 

18,557,075 

15,586 

103,269 

5,115 

2,077 

8,987,999 

29,998 

200,303 

8,839 

4,115 

18,824,574 

Chinese  .^ 

Other  Eastern .foreigncraj... 

Older  Possessions.^' 

18,807,320 

9,114,046 

19,067,829 

7,688 

126,710 

4,634 

7.405 

3,988 

96,448 

2,299 

5.C81 

8,028 
119,534 
"  -4,708 

9,150 

Other  Eastern  foreigners  ' 

How  rapidly  the  Chinese  clement  is  increasnig  is  shown  by  tbe 
fact  that  in  tlio  five  years  1874-78  permission  to  reside  within 
Dutch  territory  was  granted  to  13,302  Chineco  ;  whilo  similar  per- 

'  No  acrurate  data  are  known  for  the  native  tribes  of  lli3  Oaicf 
Possessions. 
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missiou  wos  obtained  by  only  749 >'•  Europeans"'  (iccliiiling  Armc- 
ninns  and  Persians)  ana  1421  Arabs.  Slavery  van  abolished  in  the 
•Irictly  Dutch  portions  of  tlio  Indies  on  the  Ibt  of  January  1860,  and 
nn  Jer  Dntch  influence  it  is  being  abandoned  by  tbe  native  states. 

The  functions  of  the  govemor.geueral  of  the  Dutch  possessions 
may  briefly  be  described  as  those  of  a  viceroy.  He  has  command 
over  the  land  and  eea  forces,  and  supreme  supervision  of  all  parts  of 
the  general  administration.  His  also  is  the  right  of  declaring  war 
and  peace,  and  of  concluding  treaties  with  the  native  princes  and 
peoples.  No  sentence  of  death  can  be  executed  in  tuue  of  peaco 
witDout  his  anthority,  and  he  enjoys  the  right  of  mercy  and 
amnesty  within  certain  definite  limits. 

The  governor-general  is  assisted  by  a  council  {Road  van  Keder- 
landsch  Indie),  consisting  of  a  vice-president  and  four  member!!  (all 
named  by  the  king),  assisted  by  a  secretary.  In  relation  to  the 
executive  the  council  is  an  advising  body  ;  but  in  the  exercise  of  the 
legislative  functions,  and  in  certain  delinite  cases,  if  the  governor- 
general  disagrees  with  his  council,  he  must  appeal  to  the  king  for 
direction.  The  council  has  itsseat  at  Batavii,  and  meets  every  Friday. 

The  governor-general  has  besides- a  cabinet  called  the  "general 
•ecretanat,"  the  head  of  which  is  the  general  secretary  (assisted 
by  two  Government  eccrctarics),  who  acts  as  referee  and  adviser  of 
tno  administration.  Besides  his  strictly  secretarial  duties  ho  com- 
piles  the  StaaUblad  van  NedeTlandsch  Indie  and  the  litgcrings 
Almanak  voor  Kederlandick  Indil  (published  since  1816).  A 
general  chamber  of  accounts  for  the  Dutch  East  Indies,  consisting 
of  a  president  and  six  members,  has  its  seat  in  Bntsvia. 

The  administrative  departments  have  undergone  considerable 
changes  from  time  to  time.  At  present  there  are  five  directors — (1) 
of  inland  administration,  (2)  of  education,  religion,  and  industry,  (3) 
ofpublic  civil  works,  (4)  of  finances,  and(b)of  justice,  tho  last  added  in 
1869.  To  the  department  of  juitice  belong,  not  only  the  supervision 
of  the  courts  and  hwbusine^^s,  hut  iiieitoltho  tcceskamtrs&ni  kocdcl- 
kamers  or  chambers  of  wardship  asd  legacies,  the  granting  of  right 
of  residence,  the  control  of  tne  press,  and  tlie  right  of  public 
meeting.  The  supreme  court  hns  its  seat  at  Batavia,  and  tliere  is 
an  elaborate  and  intricate  system  of  subordinate  courts  of  justice, 
European  and  native.  K  is  only  the  chief  ofTicials  that  are  Europeans, 
in  accordance  with  the  dominant  policy  in  the  whole  constitution 
of  the  departments  of  inland  administration  and  justice,  that  the 
relations  of  native  with  native  should  be  left  as  much  as  possible 
in  the  hands  of  native  courts.  In  all  about  two  hundred  native 
princes  are  tributary  to  the  Dutch  authorities. 
nnance.  To  tlie  department  of  finance  belon"  (1)  the  taxes  and  resources 
of  the  colony,  farned  or  unfarmed,  so  tar  as  they  do  not  depend  on 
some  other  deimrtment ;  (2)  the  control  of  public  auctions  ;  (3)  the 
mint ;  and  (4)  various  duties  connected  with  the  colonial  budgit 
and  the  colonial  treasury.  The  custom  of  forming  a  large  part  of 
the  revenue  has  long  been  in  vogue,  and  despite  tho  theoretical 
obiections  to  the  system,  it  has  one  great  advantage,  it  pays.  Tbo 
•ale  of  opium  is  one  of  tho  principal  Government  "farms."  The 
cultivation  of  the  poppy  is  absolutely  forbidden  in  the  archipelago, 
and  the  demand  is  satisfied  by  imports  from  British  India  and  the 
Levant  From  the  Government  supply  so  obtained  the  contractor 
is  obliged  to  take  a  certain  definite  quaiitity  at  a  high  fixed  price  ; 
beyond  this  he  may  purchase  at  orainary  cost  price  what  ho  finds 
requisite.  The  total  gain  from  this  monopoly  was  £1,259,212  in 
1879,  though  the  local  authorities  are  instructed  to  do  cll  in  their 
power  to  prevent  the  spread  of  opium-eating.  Tho  whole  of  what 
are  called  "  the  lesser  resources  "  of  the  Government,  consisting  of  a 
curious  miscellany  of  taxes,  do  not  yield  a  third  of  the  opium  reveuoe. 
Of  the  branches  of  the  revenue  not  farmed,  the  chief  ore  the  customs 
or  import  and  export  duties.  The  average  these  yielded  for  the  five 
years  1874-78  was  £720,378.  Two  important  taxes,  known  as  the 
personal  tax  and  the  income  tax,  both  Ievic<l  on  Europeans,  were 
introduced  in  1879. 

The  most  striking  feature  in  the  administration  of  tho  Dutch 
East  Indies  is  undoubtedly  this  that,  instead  of  being  a  drain  ou 
the  resources  of  Holland,  the  colony  pays  annbally  a  most  im- 
portant contribution  into  the  national  exchequer.  AVoen  these  pos- 
•essions  were  taken  over  by  tho  mother  country  they  were  burdened 
with  a  largo  debt,  and  the  financial  state  of  the  colony  remained 
very  unsatisfactory  for  many  years  ;  but  on  the  introduction  Of  the 
culture  system  ic  1830  the  aspect  of  affaira  was  speedily  changed, 
and  in  the  fourteen  years  from  1865  to  1878  there  was  a  clear  gain 
of  about  £18,000,000  from  the  colonial  administration 

On  December  31,  1878,  the  strength  of  the  military  forces  in  the 
East  Indies  was  38, 106  men,  of  whom  nearly  one  half  were  Europeans. 
This,  however,  does  not  include  the  militia  corps,  which  were  estab- 
lished in  certain  places.  At  the  same  date  tno  East  Indian  navy 
comprised  27  ships  ana  154  cannon.  The  strength  of  tho  military 
manno  was  2934  Europeans  and  969  natives,  while  the  Teasels  wore 
manned  by  2630  Europeans  and  1012  natives. 

There  is  an  elaborate  department  of  education,  pnblic  worship, 

>  Tho  t«ct)Blcal  Qso  of  Uili  nune  extcoai  k  to  all  except  Arabf,  Uoorm.  ChlneM, 
,t)d  geooraUj  all  Uabometaiu  ODd  pigaaa,  vho  arc  coUccU^cI/  dOMCd  tj  aatlro* 


and  industry ;  but  it  Is  astonishing  how  little  has  hitherto  been 
accomplished  in  tho  European  instruction  and  Christianizing  of  tho 
Datives 

The   educational    organization  consists  of  two  departments a 

European  and  a  nati'-e  ,  but  it  is  only  within  recent  years  that 
tho  latter  has  begun  to  attract  the  active  interest  of  tho  Govern- 
ment Kor  secondary  European  education  the  great  institution  i* 
tho  Gymnasium  WillcM  111  at  Batavia  In  1878  there  were  68 
Government  primary  schools  for  Europeans  in  Java  and  lladurt, 
sod  2S  in  the  Outer  Possessions,  vulh  a  total  attendance  of  T22i 
children.  With  the  exception  o'  certain  medical  colleges,  all  tbt 
institutions  in  tho  native  department  are  for  primary  instruction 
At  tho  end  of  1878  thes«  schools  numbered  376  ,  214  of  them  were 
in  the  Onter  Possessions.  In  Java  and  Madura  there  is  a  grand 
total  of  28,000  native  children  rrceiving  vernacular  educ.itioD,  and 
if  the  Outer  Possessions  aro  included  the  number  must  be  morr 
than  doubled  There  are  nine  training  schools  for  native  teachers, 
most  of  them  established  since  1870  ,  and  in  1879  four  schools  were 
opened  for  sons  of  the  native  princes  and  aristocracy. 

The  Protestant  churches  of  the  Dutch  Indies  compear  a  chuR'j 
union,  administered  very  much  according  to  Presbyterian  iisagc. 
The  number  of  preachers  and  assistant  picachcrs  is  limited  I'y 
Government,  the  former  to  35  and  the  latter  to  21,  by  a  royal 
decree  of  1863  Tho  Komau  Catholics  are  under  a  vicar-apostolic, 
who  is  al30  bishop  of  Batavia,  and  20  of  their  ecclesiastics  are  paid 
by  tho  state.  Christianity  has  not  as  yet  made  much  progress 
among  th»  natives,  tho  returns  for  1878  showing  only  174,462 
native  Christians,  of  whom  225  wore  Chinese.  In  Java  and  Madnra 
tho  Christians  do  not  number  so  much  as  1  in^2300  of  the  popula- 
tion. Mahonietanism  is  tho  religion  of  a  large  proportion  ol  tho 
natives,  and  is  at  present  making  more  advances  id  relation  to  tho 
heathen  population  thau  Christianity.  The  Dutch  Govcmiuent 
grants  passes  for  about  a  aliilling  each  to  those  who  wish  to  ti'ske 
the  pilgrimsgo  to  Mecca;  and  tne  numbers  who  set  out  in  1877, 
1878,  and  1879  respectively  were  6893,  6632,  and  6438,  besidej 
about  1600  from  the  native  states.  ' 

The  administration  of, the  department  of  public  works  sbowB  PaliM 
that  the  Dutch  have  not  belied  their  European  reputation  for  civil  wortfi,' 
engineering  and  industrial  activity  in  their  Indian  colony.  Tho 
roads  and  Dridges,  canals  and  irrigation  works,  which  they  have 
executed  in  their  central  island  win  the  admiration  of  foreign 
visitants.  Java  is  tho  only  island  which  has  even  tho  beginning 
of  a  railway  system,  but  considerable  progicss  has  been  made 
there ;  and  tho  postal  and  telegraph  services  are  beiug  rapidly 
doveloped. 

The  total  imports  of  private  trade  (including  specie)  amounted  Impoitk 
in  1876  to  116,392,762  florins  (1  florin -Is.  8d.),  and  in  1»77 
to  126,'066,4C2  ;  and  at  tho  same  time  6,118,938  flonns  and 
27,637,954  florins  respectively  were  imported  in  name  of  tho 
Government  Of  the  109,177,424  florins  of  general  imports  (exclud- 
ing specie)  in  1876,  47,694,270  floriuswere  from  Holland,  33,042,664 
from  other  countries  oillside  of  the  archipelago,  and  no  less  Ihsn 
27,632,294  from  Singanoro  alone  ;  and  of  the  Government  imporia 
2,207,611  florins  were  from  Holland  and  2,033,910  from  Singapore. 
In  1877  cotton  manufactures  figure  among  tho  ptneral  imiwrts  for 
43,666,127  florins,  and  yams  lor  3,326,323;  lice  for  7,798,348; 
))otroleum,  6,430,103;  cigars,  2,892,309;  tea,  2,405,511  ;  coals, 
2,268,520;  and  iron  and  iron  goods  2,362,625.  The  opium  is  the 
most  extensive  of  the  Government  imports. 

Tho  general  exports  (specie  excluded)  wefo  164,229,384  florins  for  EipoitLi 
1876  and  161,803,449  for  1877;  those  of  tho  Governmcut,  61,108,103 
and  67,116,672.  In  1876  the  mcio  important  articles  showed  as 
follows:— coffeo  (private  trade)  34,347,870  florins,  (Govemmejit) 
64,208,868  florins;  sugar,  62,683,164  florins;  tobacco  for  the 
European  market,  27,794,765  florins  ;  gambir,  2,036,592  ,  gulU 
percha,  1,661,292;  benzoin,  682,581;  dammar,  1,026,737;  indis- 
rubber,  83,171;  gum  copal,  128,075;  indigo  for  the  Europcsn  market, 
3,686,942  ;  nutmegs,  2,815,787  ;  cocoa-nut  oil,  1.220,682  ;  pepper, 
1,883,349  ;  rice,  2,292,907  florins. 

The  Portuguese  wcro  the  first  Europeans  to  visit  tho  Indlsi 
archipelsgo.  Prior  to  their  sppearanco  off  Sumatra  in  ]60( 
under  Diogo  Lopez  la  Sequirra,  a  Hindu  civilization,  having  iti 
chief  seat  in  Java,  had  flourished  ond  waned,  and-  Mahometaniao 
had  succeeded  to  a  considerable  share  of  its  inheritance.  In  1621, 
when  the  Portuguese  name  had  become  familiar  in  the  i:landt,  th« 
Spaniards  under  Magellan  mode  their  appearance  from  the  'ist 
Hostilities  ensued,  which  continued  till  the  treaty  of  1B29,  by 
which  the  boundorv  between  Spaniards  and  Portuguese  was  fixed 
at  17°  E.  of  the  Moluccas,— a  lino  which  afterwards  proved  niattn 
of  dispute.  Tho  two  powers  were  undisturbed  except  by  an  un- 
important French  expedition  till  1696.  when  the  Dutch  resched 
what  was  destined  to  te  the  scene  of  their  greatest  colonial  achieve 
ments.  In  that  year  Cornells  Houtman  appeared  before  Bantam, 
the  chief  town  of  a  powerful  kingdom  in  Java,  and  his  expedition 
was  bJt  tho  precursor  of  m«ny  others  from  Holland.  Tne  p"»n- 
mercial  success  of  these  enterprises  led  in  1602  to  tho  cstablishmtct 
of  the  Dutch  East  Indian  Company,  vbich  obtained  hy  GoTemmeat 
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rhiyior  Ote  monopoly  of  the  Dutch  trado  of  the-  countries  Dctwccn 
thAStraitsfof  Magellan  an  J  tlio  Cape  of  Good  Hope,  with  the  right 
ot  'concluding  treaties,  appointing  governors,  &c.  The  first  Beet 
sent  out  by  the  new  Company  under  Van  dor  Hagen  was  instru- 
mental in  capturing  the  Portuguese  fortof  Auiboyna,  and  the  peace 
of  Treves  in  1609  set  the  Dutc'i  free  from  interference  on  the  part 
of  the  Spaniards.  In  the  same  year  the  states-general  appointed 
a  governor-general  of  the  East  Indies,  giving  the  Company  the 
r^gTit  of  appointing  Iiis  successor,  subject  to  tin  ir  ajiproval. 

The    instructions  given   to    Pieter   Botli,    the    first   governoi, 
struck   the  key-note  of   that  policy  which  lias  brought  so   much 
obloquy  on  the  Dutch  name,  and  jirevented  the  better  features  of 
their  colonial  administration  from  being  appreciated.     He  was  to 
"give  all  endeavour  in  order  that  the  commerce  of  the  Moluccas, 
Amboyna,  end  Banda  should  belong  to  the  Company,  and  that  no 
other  nation  iu  the  world  sliould  have  the  least  part."     When  he 
came  into  power  there  were  already  Dutch  forts  at  Jiiolo,  Ternate, 
and  Batchian,  and  the  people  of  Banda  had  granted  the  Dutch  the 
monopoly  of  nutmegs.     It  was  to  the  fourth  governor  (J.  P.  Coon, 
1619-23  and  1627-29)  that  the  Company  were  most  indebted  for 
their  territorial  aggrandisement.     He  was  the  founder  of  Batavia 
(1620),  and  the  first  to  introduce  a  regular  system  of  accounts  in  the 
alfairs  of  the  Company.     During  his  rule  a  treaty  was  concluded 
between  the  English  and  Dutch  companies,  but  unfortuiiately  the 
goodwill  which  might  have  resulted  from  it  was  not  of  long  dura- 
tion.    Specx  (1629-32)  gave   a  start   to   the   trade  with   Japaff, 
which  afterwards  grew  to  vast  and  various  issues.     The  governor- 
ship of  Van  Diemen  (1636-45)  was  signalized  by  a  series  of  suc- 
cesses over  the  Portuguese,  and  the  introduction  of  the  first  code 
of  laws.     The  Dutch  power  in  the  archipelago  extended  rapidly 
during   the  latter  part  of  the   century.      Peace    was  made  with 
the   Portuguese   (1661),    and   various   native  kingdoms   acquired. 
In  the  beginning  of  the  18th  century  the  expense  of  the  necessary 
military  operations  and  general  administration,  with  other  causes, 
brought    the  colony  into    financial  difficulties,   and  iu  the  latter 
part  of  the  century  it  was  greatly  damaged  by  the  rapidly  grow- 
ing predominance  of  the  English  in  India  and  Ceylon.     The  loss 
of  their  possessions  in  India,  however,  caused  the  Dutch  to  give 
more  attention  to  the  archipel.ago,  and  they  continned  to  increase 
their  territory.     At  the  same  time  the  state  of  the  finances  grew 
worse  and  worse,  leading  to  the  complete  abolition  of  the  Company's 
authority   in  1800,    when  tlieir    possessions  and   liabilities    were 
both  appropriated  by  the  nation.     During  the  terra  of  office  of 
H.  W.  Daendels  (1808-11),  the  English,  who  some  years  before  had 
threatened  Batavia  and  captured  Ternate,  made  themselves  masters 
of  the  Moluccas,  and  his  successor  Janssens  was  obliged  in  1811  to 
surrender  the  colony  and  its  capital  to  Lord  Minto.'     The  British 
occupation  lasted  for  five  years,  and  during  most  of  this  time  the 
post  of  governor-general  was  held   by  Sir  Stamford  Pwaflles,  who 
acted  peihaps  too  much  on  the  supposition  that  tlie  English  occu- 
pation would  bo  )iermanent,  and  was  undoubtedly  biased  by  strong 
prejudice  against  the  Dutch,  but  at  the  same  time  did  not  forget 
l/ord  Minto's  advice  "  to  do  as  muck  good  as  he  could."     To  the 
Dutch  themselves  this  tonipofary  government  by  the  English  did 
ultimate  service.     The  example  set  by  Kn  flics,  when  he  showed  so 
keen  an  interest  in  all  that  related  to  the  country  and  the  people, 
proved  a  stimulus  to  his  Dutcli  successors  ;  and  the  whole  relation 
of  the  Government  to  scholarship  and  investigation  has  been  placed 
on  a  more  liberal  and  European  footing.     The  restoration  of  tlio 
East  Indian  possessions  to  the  Dutch  was  decided  by  the  treaty  of 
1814,  but  nas  not  carried  out  till  1816,  when  Baron  van  dcrCapellan 
became  governor-general."    A  variety  of  local  disturbances  followed 
the  change  of  government,  and  a  more  serious  war  in  Java  (1825-30) 
required  a  special  expedition  from  Holland.    The  year  1830  saw  the 
beginning  of  that  famous  "culture"  system,  under  Van  den  Bosch, 
to  which  so  much  of  the  financial  success  and  peaceful  administration 
of  the  modern  Dutch  government  must  be  ascribed.    In  1846  a  new 
50de  of  laws  was  introduced.     The  recent  history  of  the  colonv  may 
be  briefly  described  as  a  gradual  but  steady  extension  of  the  autho- 
rity of  the  Dutch  Government,  marked  by  a  succession  of  revolts, 
listurbances,  expeditions,  skirmishes,  and  subjugations  ;  a  gradual 
but  steady  endeavour  to  develop  the  resources  of  the  country  ;  and, 
it  may  happily  be  added,  an  endeavour  growing  ever  stronger  and 
more  enlightened  to  improve  the  condition  of  the  subject  races. 


*  See  Life  of  Loi-d  Jfhilo, 

'  The  following  Is  a  list  of  Iho  Dutch  governors  from  that  date  :— GoJert  A. 
3.  P.  Baron  van  dcr  Capellnn  (lath  August  1816  to  l»t  .Tan-uary  1826)-  Rendrlk 
Mcrtus  de  Kocl  niuut.-gov.-i;,  i-.,  I82C  to  ICth  January  1830) ;  Count  Johannes  van 
Jen  Bosch  (IKWlo  2d  July  18:i.1)  ;  Jean  Chrftlen  Band  (1833  to  :9th  February 
1S3C) ;  DominlQuo  Jacques  de  Klercns  (1S3C  to  1S40,  died  30th  May) ;  Carel  S.  W. 
Count  van  Hogendory  (1st  June  ISlOtoClh  January  1841);  Pleter  Merkua  ('841  to 
I5th  February  1S13.  gnv.-gen.  till  1844.  died  I'd  August);  Joan  Cornells  lieljnst 
(Cth  August  1844  to  30th  September  1345) ;  Jon  Jacob  Rochussen  (1845  to  12th 
May  1851);  George  Isaac  Bruce  (died  before  his  depnrlurc);  Albertus  Jacob 
Duijmaor  van  T*Ut  (12th  May  1651  to  22d  May  185C):  Charles  F.  Pahud  (185C  to 
M  September  laf.l);  ArlJ  Prlns  (2d  S.'ptember  18G1);  I.udolf  Anne  Jan  Wilt, 
liiron  Sloet  van  de  Koelo  (loth  October  IhCO  to  25th  October  ISdC);  Arlj  Prlns  (2d 
October  1866);  Plcler  Mljer  (28th  December  1866);  James  Loudon  (1st  January 
It>72  -A  26th  March  1875);  J.  W   von  I.orsberge  (20th  Mur^h  IST.'l. 


Tho  llteratuiv  connected  with  the  East  Indian  archipelago  Is  a  vast  and  mpidiy^ 
Increasing  one.  For  gonrm]  Information  wc  have— ^.  Crawfurd,  y/ijrory  o/  (A« 
Indian  Archlptlago,  Kdlil.,  1820  3  vols.;  J.  II.  Moor,  NoUcet  of  the  Jnitian 
Archipelago,  ijlnguporo.  1837;  P.  P.  Itoorda  vtin  F:yslnga,  J/andtofk  tier  /.ami-  m 
Yolkenkundc  van  Ntdert.  JnJi/,  1811 ;  A.  J.  von  dcr  Au,  XeJerlandKh  Vost-Jndie, 
Amstcrdum,  1846-57,  4  vol». ;  and  the  Aarilrijkikundif)  tn  Haliniscli  Woordenboet 
van  Aedcrtandach  Jndii',  Amsterdam,  1869,  to  which  Professor  Veth,  Jonkhcer 
van  Alphcn,  and  olher  Bpeclulists  were  inportant  contributors.  Of  worki  which 
contain  the  results  of  recent  individual  explorations,  tho  most  Important  arc — 
Wallace,  Tlte  ifalaj  Aixliipntago,  3d  cd.,  London,  1873:  lEosenbcrg,  Du  JndiiehA 
Arcltipel,  Lclpsle,  1878:  IJjieker,  L'aic'iipel  indiin,  Paris,  1.S74.  Karly  notices 
of  tho  ai'chlpctugo  are  found  in  several  Arabic  wj-itels.  'J'ho  first  Kuropean  to 
give  any  details  Is  Ijie  Ituiiau  traveller  Lodovico  dl  Viirthcma,  but  little  conlidence 
Clin  be  placed  in  his  narrative.  Navarretc's  Colcccion  de  documentor ;  Castan- 
lieda's  JJiitoria  de  descoljnmtttio,  Habon^iU'iiS  \  Gaspar  Currea'a  Lendas  or  Le- 
genda  ;  l>o  Baj-i-os,  Asia  ;  Furla  y  Sousa,  .4«ia  Portagueia,  Lisbon,  1666  ;  and  A. 
de  Moi-ga,  Ttte  Philippine  Islands.  Moluccas,  dc,  at  the  close  of  the  H'.^/i  eenltiry. 
translated  fl'oiu  the  Spanish,  Ilakluyt  Society,  1868,  m-y  be  consulted  for  the 
early  hlstoiy  ;  a  crllleol  resume  of  which,  fiom  the  pen  of  P.  A.  Tide,  Is  to  be 
fjuiid  in  iii)dfa<jen  tot  de  Taal-  Land-  en  Volkenkunde  ran  N.  /.,  Tlio  Hagin;, 
1878.  racile  pnnceps  among  older  Dutch  works  Is  Vuleiilijn's  voluminous 
and  well-known  Oud  en  Hieuw  Oosl  Indie,  Amsterdam,  17.'4-26.  Dealing  more 
rcstlletedly  witli-tho  Dutch  colony  are  G.  Laut's  Oeschiedenis  ran  de  vestiifing 
<f'c.,  in  Jndie,  Gron^  1852-60;  Saaifeld,  Gescliie/ite  des  llolUind.  Color,ialwesens  I : 
0.  Jnd.,  Gdtt,  1812;  Gerlaeli,  Fastes  militaires  des  In.  Or.,  Zaltbonnnel,  1859;  D.I 
Bois,  Vies  des  gouvenieurs-'je'neraux,  Hague,  1763,  with  some  good  plans  an  I 
views  ;  £lout,  liOdragen  tot  de  Kennis  van  het  JColoniaal  beheer,  1851,  and  othe»" 
volumes  of  JiOdi-agen  from  his  papers,  published  in  1803  and  1674;  P.  Mycr 
Verzamcling  van  instruetien,  ordonnancien,  dc,  voorde  rirjering  v.^ed.  Ind.,  bat. 
1848;  Boudewijnse  and  Vau  Gocst,  De  Indo-yederlandsche  Wetgeving,  1816-57. 
Haarlem  and  Batavia,  1876-79 ;  E.  de  Wajil,  A'cderlandsch  Indie  en  de  Statrn- 
Oeneraat  sed,  de  grondicct  v.  1814,  Hague,  1860-61.  A  bibllogi-aphy  of  the  Dutch 
Indies  was  compiled  by  J.  A.  van  der  Chijs,  PvoecA  eener  Setlerlandsch  Ittdische 
bibUograJit,  1058-1870.  Batavia.  1875.  (IL  A.  W.) 

INDIAN  CORN.     See  Maize. 

INDIAN  OCEAN.  .  This  desigQatkin  is  given  to  the 
portion  of  tie  oceanic  area  which  extends  northwards  from 
the  great  southern  water-zone,  between  the  eastern  coast 
of  South  Africa  and  the  western  boundary  of  the  partially 
submerged  Malayo-Australlan  continent.  But  whilst  the 
Atlantic  and  Pacific  extensions  from  the  southern  watei- 
zone — the  one  dividing  South  Africa  from  South  America 
and  tho  other  forming  the  wide  expanse  of  ocean  between 
the  western  coast  of  South  America  and  the  eastern  side  ol 
the  Malayo-Australian  continent — are  prolonged  into  tht 
land  hemisphere  as  far  as  the  north  polar  area,  the  Indiar 
Ocean  does  not  extend  itself  northwards  beyond  the  Tropin 
of  Cancer,  where  it  is  abruptly  closed  in  by  tho  great 
land  mass  of  the  Asiatic  continent.  The  north-western 
boundary  of  its  basin  is  formed  by  the  south-eastern  coast 
of  Arabia,  its  north-eastern  by  the  western  coast  of  Burmah. 
But,  between  these  two  parts  of  its  border,  its  basin  is 
encroached  on  by  the  southward  projection  of  the  Indian 
peninsula,  and  is  thus  divided  into  two  deep  gulfs,  of  which 
the  western  is  distinguished  as  the  Arabian  Sea,  and  the 
eastern  as  the  Bay  of  Bengal  Now,  looking  to  the  fact 
that  these  gulfs  must  have  been  united,  at  no  remote  period, 
by  a  transverse  band  of  sea,  covering  what  is  now  the  con 
tinuous  alluvial  plain  of  Northern  India,  we  may  consider 
the  real  northern  border  of  this  basin  to  be  the  great 
Himalaya  range,  the  southern  slope  of  which  must  have 
once  formed  its  shore-line.  It  is  remarkable  that  nearly  the 
whole  of  its  land-border  is  of  considerable  elevation, — being 
formed  on  the  west  by  the  mountainous  ridge  that  flanks  the 
great  table-laud  of. South  Africa,  on  the  north-west  by  the 
corresponding  ridge  which  forms  the  south-eastern  border  of 
the  elevated  plateau  of  Arabia,  whilst  near  its  eastern  margin 
there  is  a  nearly  continuous  mountain  range,  that  extends 
southwards  from  Assam  to  the  extremity  of  the  Malay  Penin- 
sula, and  is  thence  prolonged  through  Sumatra  and  Jav.i. 

The  Indian  Ocean  has  no  definite  southern  limit,  but  ia 
considered  to  terminate  at  the  parallel  (about  38°  S.)  which 
stretches  between  the  southernmost  points  of  the  Afrinn 
and  Australian  continents, — near  which,  about  mid  viy 
between  these  two  extremes,  lie  the  volcanic  islands  of  St 
Paul  and  Amsterdam.  And  this  seems  the  natural  border 
of  its  basin,  the  sea-bed  (as  will  presently  appear)  showing 
a  distinct  rise  to  the  south  of  this  parallel  along  a  consider- 
able part  of  it  Tho  Indian  Ocean  is  often  spoken  of  as 
divided  by  the  equator  into  a  northern  and  a  southern 
portion ;  and  this  division  it  will  bo  convenient  to  adopt 
in  ths  descriotion  of  its  current-system. 
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Depth  and  Islands. — The  main  basin  of  tlio  Indian 
Ocean' lias  an  avenge  depth  of  about  2500  fatlioins, 
increasing  to  3000  fatlioms  in  the  anglo  between  Java 
ind  north-western  Australia,  which  is  the  deepest  part 
of  it  yet  sounded.  Its  southern  border  is  formed  by  a 
submarine  plateau,  which  rises  in  some  parts  to  within 
1500  fa'.lioms  of  tho  surface,  and  which  forms  the 
common  foundation,  not  only  of  the  islands  already 
mentioned,  but  also  of  the  Crozets,  tho  Kerguelen  group. 
Prince  Edward's  Islands,  and  the  Heard  Islands,  all  of 
which  seem  to  have  had  a  volcanic  origin.  Tliis  plateau, 
however,  does  not  shut  in  tho  south-eastern  portion  of  tho 
basin  ;  for  a  southward  extension  of  the  depression  already 
described  follows  the  trend  of  the  western  and  southern 
coasts  of  Australia  and  the  western  coast  of  Tasmania,  and 
is  continuous  with  the  deep  channel  (in  some  parts  exceed- 
ing 2500  fathoms)  between  Australia  and  New  Zealand. 
The  western  and  north-western  parts  of  tho  basin,  on  the 
other  hand — as  the  number  of  their  island-groups  would 
lead  us  to  anticipate— Iiave  a  much  less  uniform  depth. 
In  the  first  placo,  the  western  border  of  tiio  basin  is 
encroached  on  by  tho  great  island  of  Madagascar,  which 
must  be  considered  as  an  outlying  extension  of  the  conti- 
nental platform  of  South  Africa,  the  Mozambique  channel 
being  comparatively  shallow ;  and,  although  the  bottom,  at 


Plan  showing  Depths  of  the  Ind  i 

To  1000  falhoms,  irtilto  ;  1000  to  9000  fithoms,  Unlit  •hading, 
more  than  COOO/athonis,  daik  shsdlnK. 

no  great  distance  ■from  its  eastern  coast,  rapidly  deepens  to 
2000  fathoms  or  more,  yet  this  is  only  in  a  channel  that 
separates  Madagascar  from  a  platform  of  about  half  that 
depth,  on  which  are  based  tho  volcanic  Mascarcue  Islands 
(Mauritius,  Bourbon,  and  Rodriguez),  and  of  which  a 
northern  extension  forms  the  base  of  tho  Seychelles  group. 
This  platform  then  curves  to  the  south-west,  so  as  to  pass 
round  tho  north  of  Madagascar,  forming  the  base  of  several 
loral  islands,  and  thus  comes  into  contmuity  with  the  bed 
of  the  Jlozambiquc  Channel,  from  which  the  Comoro  group 
arises.  To  the  north  of  this  platform,  the  2500  fathom 
lins  follows  tho  trend  of  the  African  coast  as  fajr  as  Cape 
Gardafui,  keeping  outsidrf  tho  island  of  Socotra ;  and  a 
bottom  of  more  than  2000  fathoms  (crossed  by  the  tele- 
graph-cable between  Aden  and  Bombay)  extends  into  the 
Arabian  Sea  as  far  as  15°  N.  lat.  On  tho  eastern  side  of 
that  gulf,  however,  the  declivity  from  the  Indian  coast-line 
to  the  deepest  part  of  tho  basin  is  much  more  gradual ;  tho 
Maldive  and  Laccadive  groups  of  coral  islands  rising  from 
a  comparative  shallow,  which  extends  itself  a  little  to  the 
Bouth  of  the  equator.  And  about  half  way  between  this 
.platform  and  that  of  tne  Seychelles  tho  bottom  rises  into 
the  bank  which  bears  the  Ch'agos  archipelago,  and  which 
ilivides  Ihe  communicatijn  between  the  deeper  portion  of 


tho  gentral  basin  arid  that  of  the  Arabian  Sea  into  two 
channels  of  no  great  width.  Tliough  the  2500  fathom 
lino  does  not  enter  the  Bay  of  Bengal,  a  considerable 
portion  of  it  has  a  depth  exceeding  2000  fathoms.  Here, 
again,  tho  declivity  is  more  gradual  along  the  eastern 
margin  of  the  gulf ;  and  the  Andaman  and  Nicobar  Islands 
arise  from  a,  comparatively  shallow  platform  that  strctchci 
between  the  delta  of  the  Irawadi  ami  the  north  end  tf 
Sumatra. 

Surface  and  Bollom  Temperature. — The  surfacc-tcraperatiire  oJ 
the  InJian  Ocean  is  higlicr  than  that  of  either  tlie  AUantic  or  the 
Pacific  ;  and  this  dilTiTcncc  shows  itself  esiiccially  in  its  northern 
division,  on  which  tho  proximity  of  tropical  land  exerts  an  imporl- 
ant  thermal  influence  For  the  mean  annual  tenipemture  of  Ibc 
portion  which  lies  between  tho  equator  and  tho  Tropic  of  Cancer, 
including  the  Arabian  Sea  and  tho  Bay  of  Bengal,  is  considerably 
above  80°,  whilst  that  of  tho  corresponding  part  of  the  southern 
division — lying  between  the  equator  and  the  Tropic  of  Capricorn- 
ranges  from  80°  to  70°,  tho  average  maximum  temperature  in  the 
centre  of  the  Arabian  .Sea  being  87°.  In  July  tho  thermal  equator 
moves  considerably  to  the  north,  und  the  suifncc-tcmperalure 
sometimes  rises  iu  the  Arabian  Gulf  and  the  Bay  of  Bengal  to  above 
90°.  In  January,  when  the  thennal  equator  lies  to  the  south  ol 
tho  geographical,  the  temperature  of  these  two  gulfs  falls  below  80°, 
while  that  of  the  vast  expanse  which  lies  between  the  parallel  of  10" 
.N^and25°S.,  has  a  temperature  of  SO' or  upwards.  In  the  soathero 
hemisphere  the  Januaiy  (summer)  isotherm  of  70°  and  the  July 
(winter)  isotherm  of  60° correspond  pretty  closely  with  the  border  o( 
the  Indian  Ocean, — the  range  of  its  temperature  being  thus  very 
moderate. 

The  bathymetrical  isotlicmis  of  the  Indian  Ocean  have  not  yet 
been  systematically  worked  out  by  temperature-soundings ;  but  there 
is  adequate  evidence  of  the  extension  of  the  Antarctic  underflow  over 
the  deeper  portion  of  its  sen-bed,  even  to  the  north  of  the  equator. 
For  the  "Hydra"  line  of  soundings  between  Aden  and  Bombay  gave 
a  bottom-temperature  of  SC'S  at  a  depth  of  1800  fathoms,  tho 
surface-tempeiuturo  being  7S°,  while  in  the  deep  depression  on  the 
eastern  side  of  the  basin,  almost  immediately  beneath  the  equator. 
Commander  Chimmo  met  with  a  bottomtemperuture  but  little 
above  32°. 

Surface-Level. — A  very  remarkable  effect  is  produced  upon  tho 
coast-level  of  part  of  the  northern  division  of  the  Indian  Ocean,  by 
tho  attraction  of  the  great  mountain-masses  and  hi^^-li  table-lauds  of 
Ccntr.U  Asia,  uncompensated  by  that  of  any  elevated  land-mass  to 
the  southward,  nearer  than  that  which  may  lie  behind  the  Antarctic 
ice-barrier.  From  the  results  of  the  great  geodetical  survey  of  India 
Archdeacon  Pratt  was  able  to  deduce  the  voiy  remarkable  fact  that 
the  level  of  the  sea  at  the  mouth  of  tho  Indus  is  no  less  than  615 
feet  higher  than  at  Cape  Comorin.' 

Currents. — The  current-system  of  the  Indian  Ocean  is  clearly 
ucpendent  uiKjn  the  winds  which  prevail  over  its  several  parts, — the 
seasonal  reversal  of  tho  monsoons  in  the  northern  pait  of  its  area 
producing'  a  corresponding  modification  in  the  direction  of  the 
surface-movement  of-  its  water,  whilst  in  the  southern  division  tho 
constancy  of  the  south-east  trade-w  ind  keeps  up  through  tho  whole 
year  a  strong  westerly  equatorial  current.  The  north-east  monsoou 
has,  of  course,  while  it  lasts,  the  same  effect  as  a  north-cast  trade- 
wind  would  exert,  in  producing  a  general  south-westerly  drift  over 
tho  northern  division  of  the  Indian  Ocean,  which  manifesta  itself 
in  a  southerly  flow  along  all  the  shores  it  meets,  viz.,  the  south- 
cast  coast  of  the  Indian  peninsula,  the  south-east  coast  of  Arabia, 
and  the  cast  coast  of  Central  Africa.  Besides  this,  a  special  current- 
movement  is  produced  by  the  action  of  the  north-east  monsoon  on 
tho  surface-water  of  the  China  Sea,  by  the  drift  of  which  to  the 
south-west  it  is  forced  into  the  channel  between  the  Malay  Penin- 
sula and  Sumatra,  whence  it  issues  into  tho  Indian  Ocean,  through 
the  Strait  of  Malacca,  as  a  current  that  crosses  the  Bay  of  Bengnl 
and  impinges  against  the  Coromandel  coast  of  India.  By  this  it  't» 
deflected  southwards,  along  with  the  general  drift  already  mentioned, 
and  then  courses  round  the  southern  angle  of  the  great  peninsula, — 
partly  between  Ceylon  and  tho  mainland,  and  partly  aloij-^  the 
outer  coast-line  of  Ceylon, — into  the  Arabian  Sea,  where  il  merges 
into  the  general  drift  of  the  surfac«-water  towards  the  African  coast 
The  average  rate  of  this  current,  as  it  issues  from  the  Str^t  of 
Malacca,  is  30  miles  per  day  ;  alongthe  south-east  coast  of  lodLt,  C4 
miles ;  on  the  east  coast  of  Ceylon,  40  miles ;  and  along  th<! 
.\rabian  coast,  18  miles.  But  when  the  north-east  gives  placA  to 
the  south-west  monsoon,  about  the  vernal  equinox,  tho  whole  nf 
this  movement  is  reversed.  The  drift  then  commences  from  tlto 
African  and  Arabian  coasts,  and  sets  across  tho  Arabian  Sea,  at  tUo 
rate  of  about  24  miles  a  day,  to  the  Malabar  coast  of  India,  along 
which  a  current  flows  in  a  southerly  direction  at  the  rate  of  about 
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80  milc3  a  day.  This  cuiroiit  rouiiJd  Capo  Cuiiioiiji  and  the 
eontbera  coast  of  Ceylon,  where  it  sometimes  attains  the  rate  of 
45  miles  a  day,  and  passes  into  the  Bay  of  Bengal,  reinforcing  the 
general  north-east  movement  of  its  own  water,  circulating  rovind 
the  head  of  this  gulf,  and  then  undergdinff  a  deflexion  by  tlie  const- 
lino  towards  t!ie  entrance  of  the  Strait  of  lialacch,  into  which  it  flows 
at  the  rate  of  from  20  to  24  miles  per  day.  'When  the  sun  crosses 
the  equator  towards  the  south  at  the  autumnal  cquino-y,  so  that 
its  heating  power  is  exerted  ou  South  Africa,  the  indraught  of  air 
towards  that  continent  reproduces  the  north-east  monsoon  ;  and  this 
restores  the  westerly  drift,  which  exten(js  over  the  Iniliaa  Ocean  as 
fir  as  5°  S.  lat.,  giving  place  at  about  that  parallel  to  the  equatorial 
counter-current. 

The  surface  of  the  southern  Indian  Ocean,  between  the  parallel 
of  10°  S.  and  the  Tropic  o(  Capricorn  (the  precise  limits  varjing 
with  the  season),  is  pretty  constantly  traversed  by  the  south-oast 
trade-wind,  which  gives  a  steady  westward  movement  to  its  water, 
known  as  the  south  cquatori.'xl  current,  whose  average  rate  is  about 
14  miles  per  day.  This  meets  tlio  eastern  coast  of  Madagascar,  and 
that  of  contincnt.ll  Africa  to  the  north  and  south  of  it ;  and,  its 
onward  flow  being  thus  checked  and  deflected  southwards  by  the  trend 
of  the  Land,  it  forms  a  strong  current  which  sets  along  the  Natal  coast 
towards  Cape  Colony.  Thi  strength  of  this  current  varies  according 
as  tlie  north-east  or  the  sotitli-wcst  monsoon  is  blowing ;  for 
the  movement  produced  by  the  former  reinforces  it,  while  that  pro- 
duced by  the  latter  weakens  it,  by  deflecting  northwards  a  portion 
of  the  water  which  the  southern  equatorial  current  brings  to  tiio 
coast  of  Africa,  and  drifting  it  towards  the  Indian  peninsula. 
When  flowing  with  its  greate.«t  force  and  velocity,  the  Natal 
current'  is  scarcely,  if  at  all,  inferior  to  the  Gulf  Stream  where  it 
issues  from  the  Florida  Strait.  When  passing  Capo  Corrientes,  at 
the  southern  extremity  of  the  Mozambique  Channel,  it  is  said  to 
have  a  rate  of  80  miles  per  day,  and  has  been  even  said  to  rush,  under 
a  rare  combination  of  impelling  forces,  with  a  velocity  of  140  miles 
per  day.  Its  rate  gradually  diminishes,  however,  until,  off  Capo 
Colony  (where  it  is  known  as  the  Agulhas  current),  it  has  a  velocity 
of  about  50  miles  per  day.  The  warmth  it  carries  h.is  a  very  import- 
ant infiuencc  iu  ameliorating  the  climate  of  Cape  Colony  ;  for  this 
would  otherwise  suffer  from  the  importation  of  the  low  temperature 
brought  by  the  Antarctic  current  which  there  meets  it.°  When  the 
Agulhas  current  is  at  its  strongest,  it  carries  a  temperature  of  79" 
as  far  west  as  the  meridian  of  15°  E.  But  when  the  drift  of  the 
monsoon  wind  countervails  that  of  the  south-east  trade,  instead  of 
reinforcing  it,  the  temperature  of  the  Agulhas  current  is  lower  and 
its  force  less.  Whilst  a  portion  of  this  current  rounds  the  Cape  and 
becomes  a  tributary  of  the  South  African  current  of  tho  Atlantic 
(thus  carrying  away  the  excess  brought  into  the  basin  of  the  Indian 
Ocean  by  the  Malacca  current),  the  principal  part  of  it  is  deflected 
to  the  south  and  east,  partly  by  the  agency  of  the  Antarctic  current, 
but  chiefly  under  the  influence  of  the  westerly  winds  or  "anti- 
trades," that  prevail  throughout  the  southern  water-zone  which 
nlmost  continuously  girdles  the  globe  between  the  parallels  of  40° 
and  60°  S.  Thus  there  is  hero  a  pretty  constant  retrograde  set  of 
surface-water  (corresponding  with  the  southern  connecting  current 
of  the  South  Atlantic),  at  the  rate  of  about  24  miles  a  day,  towards 
the  western  coast  of  Australia;  and  since,  notwithstanding  the  re- 
duction of  its  temperature,  tho  water  which  has  circulated  in  the 
Indian  Ocean  is  still  much  warmer  than  that  which  forms  the 
general  mass  of  the  easterly  drift,  it  is  probably  through  this  excess 
(irapaiting  a  corresponding  excess  of  vapour  "to  the  atmosphere 
above,  which  is  condensed  again  by  contact  with  tho  colder  land) 
that  the  fogs  are  generated,  for  which  the  islands  that  lie  in  the 
course  of  this  flow  are  notorious.  On  arriving  at  the  shores  of 
Australia,  this  drift  is  divided  by  the  south-west  projection  of  its 
coast-line  into  tuo  streams,  one  of  which  continues  its  eastward 
course  along  the  southern  coast,  whilst  the  other,  turning  north- 
wards, forms  the  West  Australian  current,  of  which  the  greater 
part,  when  it  reaches  the  head-water  of  the  southern  equatorial 
current,  is  drawn  into  it,  and  thus  completes  the  circulation  of  the 
southern  Indian  Ocean. 

Between  the  parallel  of  5°,  to  which  the  influence  of  the  monsoon 
irinds  extends,  and  that  of  10°  S.,  which  is  the  usual  northern  limit 
Df  that  of  the  southern  trade,  there  is  a  "belt  of  calms,"  wherein 
there  runs  aii  equatorial  counter  cunent,  which  coiresponds  to  that 
of  the  Atlantic,  and  is,  likjj  it,  to  be  considered  as  ^i  back-water 
lowing  towards  the  source  from  which  the  currents  to  the  north 
ind  south  of  it  derive  their  supplies.  (W.  B.  C.) 

'  Tills  is  commonly  termed  tho  Mozambique  current ;  but,  ns  tho 
usual  southerly  direction  of  the  surface  flow  in  the  Mozambique 
Channel  is  liable  to  reversal  with  the  change  from  the  north-east  to  the 
south-west  monsoon,  or  even  under  the  innuence  of  local  winds,  the 
term  Natal  cuiTeiit  (suggested  by  Mr  Laughton)  seems  decidedly  pre- 
ferable. 

•  Some  very  curiuus  temperature  phenomena  are  prodiic-d  in  the 
Agulhas  bank  by  tho  splitting  up  of  the  cold  and  v/arin  currents,  'vhich 
form  distinct  bauds  aud  strata  tliat  do  not  mix  for  some  time. 


INDIANS,  American.  The  apiiUcatiou  of  tho  nanio 
Indians  to  the  native  peoi^lcsand  tribes  of  tho  New  World 
is  an  erroneous  usage,  originating  in  tho  belief  of  the 
Spanish  discoverers  of  America  tliat  they  had  reached  the 
eastern  shores  of  Asiatic  countries  already  partially  known. 
As  it  happens,  the  name  is  now,  even  apart  from  the 
addition  of  American,  customarily  applied  to  tho  abori- 
gines of  the  western  hemisphere,  while  it  is  used  with  far 
less  frequency  as  a  collective  name  for  the  inhabitants  of 
the  great  couutry  of  tho  East  known  from  the  remotest 
times  as  India. 

Various  questions  in  regard  to  the  American  Indians  have 
been  discussed  in  the  article  America.  It  is  here  intended 
to  treat  more  particularly  their  ethnographical  position,  und 
to  give  what  may  bj  called  a  working  classification  of  the 
races.  This  is  followed  by  a  separate  notice  of  tho 
present  distribution  and  condition  of  the  North  American 
Indians.  ^ 

It  may  be  asserted  witR  some  confidence  that  there  ia 
nothing  in  the  physical  and  mental  condition  of  tho 
aboriginal  Americans  which  requires  us  to  postulate  for 
them  a  foreign  origin.  If  man  was  evolved  originally 
from  several  centre.'^,  America  assuredly  included  ono  at 
least ;  if  he  s[iiang  flom  a  single  pair,  then  we  can  even' 
conceive  that  pair  to  have  been  first  established  in  tho 
New  AVoild,  and  the  arguments  brought  forward  in  support 
of  an  Asiatic  ori^.a  of  the  American  would  not  lose  their 
point  if  adduced  in  favour  of  an  American  origin  of  tha 
Asiatic  peoples. 

Andreas  Retzius,  tho  founder"  of  scientific  craniology, 
arguing  on  insufficient  materials,  grouped  all  tho  American 
aborigines  in  two  great  divisions — (1)  a  western  or  high- 
land, occupying  the  main  ranges  of  the  Rocky  Mountains 
and  Andes,  with  the  intervening  lands  thence  to  the  Pacific  ; 
and  (2)  an  eastern,  mainly  lowland,  whose  domain  stretched 
from  the  western  uplands  to  the  Atlantic  seaboard.  Tho 
former,  being  characterized  by  bfachycephalous  or  round 
heads,  he  felt  disposed  to  connect  with  the  brachycephalous 
Mongolians  arid  Malays  of  Asia  and  Australasia.  The 
latter,  being  of  a  decided  dolichocephalous  or  long- headed 
type,  ho  traced  to  possible  Berber  and  Guanche  migrations 
from  north-west  Africa  and  the  Canary  Islands,  doubtle.'s 
because  the  historical  arrival  of  the  dolichocephalous 
Norsemen  in  the  New  World  was  of  too  recent  date  to  serve 
his  purpose.  But  Yirchow  ("  Anthropologie  Amerika's," 
in  Verhandluitr/eH  der  Gesell.fur  Anthropologie,  1877,  p. 
144-50)  has  amply  shown  that  this  classification  is  unten- 
able, and  it  will  bo  seen  further  on  that  there  are  long  and 
round-headed  types  often  intermingled  in  every  part  of  tho 
continent.  Yirchow  himself,  while  denying  the  claim  of 
tho  American  race  to  be  considered  autochthonous,  declines 
to  commit  himself  as  to  the  probable  regions  whence  they 
may  have  reached  their  present  habitat.  The  theory  of  an 
Asiatic  immigration  via  Eehring  Strait  has  been  somewhat 
revived  since  ethnologists  have,  so  to  say,  rediscovered  the 
lost  Tchuktchis  of  the  north-east  coast  of  Siberia  through 
Nordenskjijld's  Swedish  polar  expedition  of  1878-9.  These 
Tchuktchis  are  supposed  to  form  the  connecting  link 
between  the  races  of  tho  two  worlds-,  and  the  supposition 
is  strengthened  by  tho  inrention  of  an  American  branch  of 
the  tribe.  Professor  Nordenskjold  himself  remarks  that 
"this  race,  settled  on  tho  primeval  routo  between  tho  Old 
and  the  New  World,  bears  an  unmistakable  stamp  of  the 
Jlongols  of  Asia  and  Eskimo  and  Indians  of  America' 
(retermann's  Mktheilungen,  1879, p.  330).  But  Lieutenant 
Palander  of  the  same  expedition  says  that  "  they  undoubt- 
edly descend  from  the  Greenland  Eskimo"  (t6.),  which 
would  at  once  deprive  them  of  all  value  as  a  connecting 
link,  while  Peschel  (Races  of  Man,  p.  391)  much  more 
jni'-bably    aUio    them    to    tlie     'telsii^     ',K3iiitci:ada!«s),     the 
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two  languages  being  "as  closely  related  as  is  Spanifcli  to 
Portuguese."  W. .  H.  Dall  (CotUribiUions  to  Amcriuin 
£thnolojy,  vol.  i.,  Washington,  1877)  further  p'^inta  cut 
that  the  Innuit  (Eskimo)  tongue,  said  to  be  spoken  by  the 
Tchuktchis,  is  merely  a  trading  jargon,  a  mixture  of 
Koriak,  Tchuktchi,  Innuit,  English,  Hawaiian,  and  others. 
It  ia  also  to  bo  noted  that  the  Samoycdes  and  other 
Asiatic  Arctic  peoples,  assumed  by  many  to  bo  the  pro- 
genitors of  the  Eskimo,  are  of  Mongoloid  stock  and  dis- 
t'mctly  brachycephalous,  while  the  Eskimo  are  the  most 
ilolichoccphalous  race  on  the  globe  next  to  tho  Kai  Colos 
of  Fiji  (Flower).  Thus  the  Eskimo,  instead  of  being  a 
connecting  link,  form  ail  anthropological  barrier  between 
the  i)t>pulations  of  tho  two  hemispheres  at  tho  very 
jioint  geographically  most  convenient  for  effecting  the 
transit  ion. 

Nor  would  tho  question  bo  mucn  furthered  by  allow- 
ing tliu  arrival  of  a  few  barbarous  tribes  via  Behring  Strait 
in  prchi"!toric  times.  Their  presence  would  leave  tho 
Aztec,  Alayan,  Peruvian,  and  other  local  cultures  iinei- 
lilained,  except  as  independent  developments.  And  moro 
recent  liistoric  migrations  of  Chinese,  Japanese,  and  other 
civilizoil  peoples,  other'viso  involved  in  tremendous  difficul- 
ties, wiiuld  leave  equally  unexplained  tho  primeval  niound- 
buiUliiig  races  of  tho  Ohio  valley  and  the  still  more  ancient 
Brazilian  racco  uf  tho  Santa  Catharina  and  Santos  shell- 
heaps.  Because  a  stray  vessel  has  been  cast  ashore  on  the 
western  seaboard  since  tho  discovery  of  America,  Virchow 
m^'gests  tho  possibility  of  similar  arrivals  in  remoter  times. 
J'.Ht  if  tho  Chinese  arrived  so  recently  as  even  8000  years 
ngo  (an  extreme  supposition)  in  sufficient  numbers  to  build 
up  a  civilization  in  Central  America,  the  Chinese  origin  of 
Kuch  a  civilization  would  to  this  day  be  as  self-evident  as 
13  tlio  Chinese  origin  of  the  neighbouring  Japanese  civiliza- 
tion. The  foreign  founders  of  these  communities  would 
necessarily  have  brought  with  them  their  arts,  their 
domestic  animals,  thoir  more  useful  plants  and  cereals, 
without  which  they  must  have  themselves  speedily  perished 
or  been  absorbed  in  tho  surrounding  native  populations. 
But  no  trace  of  these  things  was  found  in  the  New  World 
on  its  discovery.  There  was  neither  the  rice  of  the  Chinese, 
nor  tho  wheat,  barley,  oats,  or  ryo  of  the  Western  nations, 
nor  the  iron  now  proved  to  have  been  known  to  the  ancient 
Assyrians  and  Egyptians,  nor  the  horse,  camel,  ox,  sheep, 
pig,  dog,  or  poultry  of  the  eastern  hemisphere.  Instead  of 
the.sc,  there  was  little  beyond  one  cereal  (maize),  one  esculent 
root  (potato),  one  feeble  beast  of  burden  (llama),  limited  to 
the  uplands  of  the  southern  Cordilleras,  one  species  of  dog 
elsewhere  unknown.  Most  of  the  useful  plants  and  animals 
of  the  East  Lave  since  been  introduced,  and  flourish 
vigorously  even  in  the  wild  state,  a  sufficient  proof  that  they 
would  havo  been  propagated  had  they  been  introduced  at  an 
earlier  epoch.  Tho  knowledge  of  metals  was  limited  to 
copper,  both  wrought  and,  in  Wisconsin,  apparently  cast 
(J.  S.  Butler),  bronze,  lead,  gold,  and  silver.  Otherwise 
most  of  the  nations  were  at  the  discovery  still  in  the  Stone 
Age ;  and,  although  Virchow's  assertion  may  be  true  that 
the  most  practised  archx-ologist  will  fail  to  detect  any 
material  difference  between  tho  stone  implements  of  the 
two  hemispheres,  this  merely  implies  that  the  arts  of  Pala;o-- 
lithic  and  Neolithic  man  were  pretty  much  the  same  every- 
where. 

Nor  is  there  anything  in  the  religions,  systems  of  govern- 
ment, architecture,  and  other  arts  of  the  native  Americans, 
by  which  they  can  bo  connected  with  tie  corresponding 
systems  of  the  East.  That  the  Toltec  builders  of  the 
low  obtruncated  Mexican  pyramids  were  a  different  people 
from  the  pyramid  builders  of  the  Nile  valley,  and  that  tho 
mumnuea  of  the  Ancon  necropolis  and  -other  parts  of  Peru 
vere  of  a  different  stock  from  the  Egyptian  mummies,  is 


sufficiently  evident  from  the  texture  of  the  tair  alone.  Tho 
hair  ofthe  old  cultured  races  of  Ann-rica  was  tho  same  as 
that  of  all  tho  later  American  races,  uniformly  lank,  because 
cylindrical  in  section.  The  hair  of  the  old  Egyptians,  liko 
that  of  the  modern  Fellalun,  is,  on  the  contrary,  uniformly 
wavy,  because  more  or  less  oval  in  section.  The  religions, 
again,  of  the  Red  Man,  we  are  told  by  Carl  Schultz-Sellack, 
Oscar  Loew,  and  other  good  observers,  aro  "essentially 
astrological,  based  on  star,  sun,  and  moon  worship,"  with 
which  was  often  associated  an  intricate  method  of  measuring 
time  built  on  a  series  of  twenty  constellations"  {Zdtschr. 
fiir  Ethmlogif,  1879,  p.  209).  "The  sun,"  says  Loew, 
"is  the  god  of  most  Indian  tribes.  'Ho  diffuses  warmth 
and  nourishment  for  us  and  our  animals  ;  why  shall  wo 
not  worship  him  1 '  observed  to  me  on  one  occasion  Masa- 
yamtiba,  a  Moqui  Indian  (New  Mexico)  "  (<6.  p.  265). 
This  Masayamtiba  was  a  better  philosopher  than  those 
ethnologists  who  seek  for  the  origin  of  such  a  simple  cult 
in  the  remote  corners  of  the  globe,  rather  than  in  the 
bene6cial  influence  of  the  heavenly  bodies  which  ehine 
alike  for  all  mankind.  The  four  great  gods  of  the  Maya?, 
the  "  props  of  the  heavens,"  answered  to  the  four  great 
Mexican  gods  of  the  four  quarters  of  the  compass,  all  beinj 
associated  with  the  four  elements  of  wind,  water,  fire,  and 
cartlu  But  to  what  does  either  system  answer  in  the 
polytheistic  creeds  of  the  Hindus,  Assyrians,  Babylonians, 
or  other  nations  of  antiquity  1  There  is  something  similar 
in  tlio  NcoBudJhistic  teachings;  but  Buddhism,  even  of 
the  oldest  type,  is  much  too  recent -to  explain  anything  in 
tlio  religious  worlds  of  Mexico  or  Yucatnn.  The  hare  is 
associated  in  America,  in  Asia,  and  even  omongit  the 
Bushmen  of  South  Africa  with  the  moon.  But  this 
association  was  obviously  suggested  independently  by  the 
spots  which,  especially  in  the  first  quarter  of  the  moon 
seem  to  present  the  outlines  of  a  hare  on  its  form. 
Waitz  {Anthropology,  p.  255)  well  observes  that  a  common 
belief  in  a  universal  flood,  or  in  the  periodical  destruction 
of  the  world,  whether  by  fire,  water,  storms,  or  earthquakes, 
and  analogous  or  parallel  lines  of  thought — taken  indi- 
vidually— afford  no  proof  whatever  in  favour  of  affinity, 
and  even  resemblances  in  several  points  possess  only  a 
secondary  importance ;  for  they  may  partly,  under  liko 
conditions,  arise  spontaneously  among  peoples  who  have 
always  lived  in  a  state  of  separation,  or  may  have  partly 
resulted  from  periods  of  short  intercourse  between  two 
different  peoples. 

In  any  case,  these  slight  coincidences  are  of  little  account 
when  weighed  against  the  argument  based  on  diversity  of 
speech.  The  tremendous  force  of  this  argument,  as  applied 
to  the  American  aborigines,  is  scarcely  realized  by  anthro- 
pologists such  as  Waitz  or  Virchow,  who  have  not  culti- 
vated philological  studies,  and  it  is  significant  that,  in  tho 
already  quoted  paper  by  Virchow  on  the  "  Anthropology  of 
America,"  the  linguistic  clement  is  not  even  referred  to. 
On  tho  other  hand,  it  has  been  greatly  depreciated  and 
even  brought  into  contempt  by  the  vagaries  of  certaiu 
etymologists,  who  discover  affinities  where  there  is  nothing 
but  tho  vaguest  verbal  resemblance.^  Science  has  demon 
strated  beyond  all  cavil  that,  while  differing  widely  among 
themselves,  the  American  languages  not  only  betray  no 


'  It  Eiay  1)0  sufficient  to  refer  to  the  series  of  papcre  by  Mr  JoTin 
Campbell  of  Montreal  on  tlie  "Hittites  in  Ameriea,"  which  have 
recently  appeared  in  the  Canadian  Quartcrty  Journal  of  Science,  ami 
which  on  the  most  fanciful  grounds  connect  the  native  iilioma  not  only 
witli  each  other  but  with  most  of  the  known  languages  of  the  universe. 
Tlius  Iroquois  and  Peruviau  are  declared  to  be  radically  one,  whilo 
tho  former  is  connected  with  Basque,  Dakotan  with  Circassian,  AccaJ 
with  Japanese,  and  a  general  Kliita  linguistic  family  ia  made  to  in- 
clude, besides  all  these,  OliiKtaw,  Clierokoe,  Aleutian,  Fucgiaii,  Aino, 
Kamtchada:^  Tcbuktchi,  Uaussis  Barabra,  and  many  other*  ia  «vcry 
part  of  the  world. 
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affinity  to  any  other  tongues,  but  belong  to  an  absolutely  dis- 
tinct order  of  speech.  They  are  neither  isolating  or  mono- 
syllabic like  the  Indo-Chinese  group,  agglutinating  like  the 
Ural-Altaic,  Bantu,  or  Dravidian,  nor  inflexional  like  the 
Semitic  and  Aryan.  They  come  nearest  in  structure  to 
the  Basque,  which  is  the  only  incorporating  language  of 
the  Old  World,  but  differ  from  it  essentially  inasmuch  as 
their  capacity  of  incorporating  words  in  the  sentence  is 
not  restricted  to  the  verb  and  a  few  pronominal  elements, 
but  extends  in  principle  to  all  the  parts  of  speech.  This 
faculty,  which,  with  one  or  two  doubtful  exceptions,  seems 
to  be  characteristic  of  every  American  idiom  from  Behring 
Strait  to  Cape  Horn,  has  received  the  name  of  polysyn- 
thesis,  literally  "  a  much  putting  together."  '  Hence,  in  a 
comprehensive  classification  of  articulate  speech  according 
to  its  inner  mechanism,  a  special  place  must  be  reserved 
for  the  American  group;  and,  if  we  assume  as  the  most 
probable  theory  that  all  speech  has  slowly  evolved  from  a 
few  simple  beginnings,  passing  successively  from  the  state 
of  crude  roots  to  the  isolating  condition,  and  so  onwards  to 
the  agglutinating  and  other  orders,  then  in  such  a  scheme  the 
American  will  stand  apart  in  some  such  position  as  under  : — 


AirRIQl!nalloD. 


(Chinese,  AnumcAe, 
Siamese,  &c.) 


(Semitic,  Ar/nn.) 


IncorporaUon. 


(i^antu,  Berber.  Jtc  )      (Basque  alune.) 


I'olysytithesia. 
(Ainciican  alonc.^ 


Here  it  is  not  intended  to  imply  that  American  derives 
from  Malayan  or  Dravidian,  but  only  iroai  some  now 
extinct  agglutinating  forms  of  speech  of  which  Malayan  or 
Dravidian  maybe  taken  as  still  surviving  typical-instances. 
The  disappearance  in  America  of  all  such  assumed  forms, 
unless  the  Otomi  of  Mexico  is  to  be  accepted  as  a  solitary 
lingering  specimen,  argues  both  a  very  great  antiquity  and 
an  independent  evolution  of  the  American  languages.  And 
as  the  course  this  evolution  has  taken  differs  entirely  from 
that  pursued  by  the  idioms  of  the  Old  World,  it  follows 
that  the  first  peopling  of  America,  if  from  the  Old  World, 
must  be  thrown  back  to  a  time  when  all  speech  itself  was 
in  its  infancy,  to  a  time  when  slow  diffusion  might  be 
conceived  as  equally  probable  from  an  eastern  or  a  western 
starting-point.  It  is  this  feature  of  polysyntheais  that 
gives  the  American  race  its  first  and  greatest  claim  to  be 
regarded  as  truly  autochthonous,  in  the  same  sense  that 
we  regard  the  Mongolian  and  Caucasian  races  as  truly 
autochthonous  in  Asia. 

There  is  a  general  consensus  amongst  anthropologists 
that  on  the  western  continent  we  are  in  presence  of  two 
distinct  original  types,  the  brachycephalous  and  dolicho- 
cephalous.  But  these  are  no  longer  confined  to  separate 
geographical  areas,  as  Retzius  supposed.  The  very  general 
pnictice  of  artificially  flattening  or  otherwise  deforming 
the  skull  has  naturally  caused  less  v.-ilue  to  be  attached 
to  the  craniological  test  in  Ameiica  than  elsewhere. 
The  practice  has  been  traced  back  even  to  prehistoric 
limes,  and  a  clay  figure  recently  found  associated  with 

'  Abel  Hovelacqiio  (Livguisiique,  Paris,  1877)  has  cnileavoured  to' 
confound  polysyntheais  with  agglutin.ation  ;  bnt  A.  H.  Keano 
(Appendix  to  Stanford's  Central  and  South  America,  1878)  has 
aUown  that  the  difference  between  the  two  is  fundamental,  and  Prof. 
Btiyce  {Scknct  cif  Lnvj-irge,  ISSO)  has  finally  adopted  this  view. 


the  remains  of  a  child  by  Reiss  and  Stiibel  in  a  grav« 
in  Ancon  puts  in  a  clear  light  the  method  adopted  by  the 
ancient  Peruvians  (The  Necropolis  of  Ancon,  Berlin  and 
London,  I88I,  plate  90).  Still,  careful  investigations 
have  placed  it  beyond  doubt  thatr  the  normal  skull  both  in 
North  and  in  South  America  is  now  mesaticephalous,  or  of 
a  type  intermediate  between  the  two  extremes,  a  fact  sup- 
posed to  imply  a  general  intermingling  of  the  two  primeval 
stocks.  On  the  other  hand,  Virchow  {loc.  cit.,  passim) 
shows  perfectly  normal  ancient  and  recent  crania  from  both 
sides  of  Greenland,  from  El  Carmen  on  the  Rio  Negro, 
Tatagonia,  from  the  Botocudo  tribe,  East  Brazil,  from  a 
tumulus  of  Santa  F6  de  Bogota,  and  even  a  Peruvian 
mummy  exhumed  at  Pancatambo,  all  of  which  are  distinctly, 
in  some  cases  extremely,  dulichocephalic.  In  the  same 
way  he  produces  brachycephalic  skulls  from  the  Brazilian 
shell-mounds  of  Santos  and  Santa  Catharina,  from  the 
barrows  of  the  Ohio  valley  mound-builders,  from  the  Carib 
and  Araucanian  tribes,  and  from  the  Pampas  of  La  Plato, 
the  last  mentioned  of  an  extreme  type,  in  close  proximity 
to  the  extreme  dolichocephalous  specimens  from  Patagonia. 
Were  it  safe  to  argue  from  the  analogy  of  Britain,  where 
the  dolichocephalic  builders  of  the  long  barrows  seem  to 
have  preceded  and  afterwards  become  intermingled  with 
the  brachycephalic  builders  of  the  round  barrows  (Dr 
Thurnam),  the  western  continent  might  be  supposed  to 
have  been  successively  occupied  first  by  a  long-headed  and 
then  by  a  round-headed  race,  which  kept  aloof  in  a  few 
places,  while  more  generally  becoming  fused  in  a  normally 
mesaticephalic  type.  But  we  have  in  America  no  guide 
to  the  relative  priority  of  the  two  forms  of  head,  nor  are 
there  now  any  long-headed  races  on  the  eastern  Asiatis 
seaboard  whose  ancestors  might  be  taken  as  the  precursors 
of  the  corresponding  element  in. the  West.  The  obvious 
alternative  also  remains,  that  the  two  forms  maj  have 
become  diffeEgntiated  on  the  American  continent,  just  as 
similar  differentiations  must,  by  those  who  do  not  accept 
the  doctrine  of  fixity  of  species,  bo  assumed  to  have  taken 
place  in  Asia.  For  such  an  evolution  America  offered  a 
more  ample  field  even  than  Asia,  for  it  is  not  confined. to 
the  northern  hemisphere,  but  stretches  from  the  Arctic 
nearly  to  the  Antarctic  Circle,  presenting  in  this  wide 
range  almost  every  conceivable  variety  of  climate,  atmo- 
sphere, soil,  and  temperature. 

AVe  thus  see  that  the  two  cranial  forms  do  not  necessarily 
militate  against  the  possible  primordial  unity  of  the  lion.o 
Amcricanns.  This  unity  seems  on  the  other  hand  implied 
in  certain  physical  and  mental  features,  common  to  all 
the  native  races.  Of  the  physical  traits  the  most  im- 
portant and  uniform  are — (1)  the  hair,  which  is  always 
black,  coarse,  glossy,  and  long,  like  a  horse's  mane,  round 
in  Irinsverse  section  and  persistent  to  extreme  old  age  ;'- 
(2)  slight  beard,  but  always  straight,  never  wavy  ;'  (3)  eyes 
small,  black,  somewhat  deep-set,  always  horizontal  ;*  (4)  eye- 
brows narrow,  very  arched,  and  black ;  (5)  prominent  check 
bones  and  nose,  the  latter  often  very  long  and  aquiline.* 

The  native  American  being  popularly  spoken  of  as  "  Tho 
Red  Man,"  it  might  be  supposed  that  colour  should  bo 
included  in  this  brief  list  of  common  characteristics.  But. 
notwithstanding  the  general  impression,  there  is  perhaps  no 


*  During  the  many  years  that  ho  lived  in  South  America,  B'Orbigny 
assures  us  that  he  "  never  met  a  bald  native  of  full  blood"  (i'ifOTnmo 
Americain,  i.  p.  128). 

'  The  only  known  exception  are  the  Guarayos,  a  Guarani  tribe, 
oi-iginally  from  Paraguay,  now  in  the  Moxos  missions,  altogether  .l 
remarkable  people,  whose  quasi-European  compleuou  and  appearanc-t 
are  heightened  by  a  very  full  but  always  perfectly  straight  beai '.. 

*  Except  aniong-st  the  Guaranis,  the  outer  angle  of  whose  eyes  .* 
generally  pointed  upwards,  giving  them  a  Blongolian  cast. 

^  But  this  feature  is  not  constant,  for  the  nose  of  many  Pamp-t* 
and  Guarani  tribes  is  often  very  short,  broad,  and  Hat. 
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other  region  of  the  globe  where  so  great  a  variety  of  colour 
prevails.  The  more  general  tints  are  a  copper  or  cinnamon 
brown, .and  olive  yellow;  but  the  subjoined  table  of  tribes, 
grouped  according  to  their  colour,  shows  that  the  extremes 


of  a  Jeep  brown  almost  approaching  a  true  black,  and  of  a 
light  or  fair  hue  almost  approaching  a  true  white,  also  occur, 
altogether  independently  of  latitude,  climate,  or  elevation 
of  the  land  : — 


L^atKer  Brotm,  Coppery,  Cinnamon. 

park  firovn  to  BlackUh. 

Olirt-Brown  and  Yeiloicith. 

/"air  (0  Whilitk. 

IroqQola:  New  Tork.  Canada. 
AJgoDqulns:  tirthc&st  Stateo,  U.S. 

Charruas:  Uroeuay 

Guaranl :  Brazil,  Paraguay. 
Coioados  (women):  Minus  Geraes 
Purls  (women):  lUo  Janeiro. 

Tocomonaa:  Benl  river,  Bolivia. 

ChlrlRnaiiaa(ftottlc(]):  Pllcomayo  river. 
Coroados  (men) :  Mlnoa  Geraea. 
T*urlfl  (meo):  lUo  Janeiro. 

Coast  Arawabs:  Guiuno. 
Quicbuas:  P-^ru. 
Aymaras:  D^Uvlac  upland*. 

Aucas:  Chill,  east  alopes  of  Andes. 
Itangutles:  CIi Ulan  pampas. 
Chlqultus:    between  Paraguay  and 
rlYcr  Negro. 

Hydas:  Queen  Charlotte  Islands. 
Cayawas:  lUo  Branco^rlrcr  Mamor^. 

Brazil. 
Pammas  :  Madeira  river,  Bratl). 

Araucanlans;  Chill. 
Faegtans:  TJerra  del  Fiie(!6 
Mau^ayas:  Gmn  CImco. 

Payaguas:  Para^ruay. 

Yaros :  cajt  oUlc  of  Uruguay  river. 

Charruaa:  Uruguay, 

Otukcs:  north-casl  Bolivia. 

InlAnd  Arawaks:  Guiana. 

V^elai :  Vermcjo  river.  La  PlnU. 

Puclchc  1 :  Pamp.-l^  L«  Plata. 
Tehuelrhes:  Patagonta. 
Changos:  coas:  of  Peru. 

Mosoa         ) 

Itunamos     > :  prov.  Moxos,  Bolivia. 

Cayubabos  ) 

Chlriguanoa  (wild):  Pllcomayo  river. 
Yuracare«  :  BolWian  plslnt. 
Tacanas:  Bcni  river.  BolMa 

MlKKObla  >  .  Ot«n  Chaco. 
Tobh         i  '  inicomayo  river. 
Ablponcs:  west  bank  of  Dppcr  Parana. 

AtacanicCos:  Tarapaca,  Peru. 

Oiiloliee:  Guatemala  lovtLuiUa 
Gdllb*:  Gidcuia. 

Boiocudos:  Brazilian  coast  range. 
Tlmucua     )     r,^  ... 
Semliioles   V  ^'*""»' 

Blackfect:  Saskatchewan  river, 
Mrindana:  Middle  Missouri. 
Guarayos:  Moxos,  Bolivia. 

Dakota) :  Upper  Missouri. 
Apaches:  North  Mexico,  Arizona. 
Qiiicb«59:  GnatcmiUa  uplands. 

Sllnuancs:     between  rivera  Parana 

and  Urigtliiy. 
Bohancs:  Lower  Uruguay  river. 

Eskimo:  Arctic  seaboard. 

Mosetcnos:  river  BenI,  Bolivia, 
Guarives:  Venezuela. 
Slrioocs:  Moxoa,  BoUvto. 

Similar  tables  might  easily'  bo  drawn  up  of  stature, 
varying  from  the  dwarfish  Eskimo,  Fuegian  (mean  5  ft.  1 
in.),  and  Peruvian  (mean  4  ft.  9  in.)  to  the  gigantic  Pata- 
gonian,  the  tallest  race  on  the  globe. 

No  less  varied  are  the  other  physical  traits,  while  the 
wide  divergence  of  mental  capacity  '.s  sufficiently  indicated 
on  the  one  hand  by  the  Cherokees  o/  the  southern  Allegha- 
nies,  who  in  1S24  invented  a  complete  syllabic  writing 
uystem,  and  who  can  reckon  to  a  million  and  upwards,  and 
on  the  other  by  the  Chiquitos  of  tho  Bolivian  lowlands,  who, 
D'Orbigny  assures  us  (op.  cif.,  ii.  p.  1G3),  "cannot  get 
beyond  one  (tama),  after  which  they  have  nothing  but 
terms  of  comparison."  The  only  real  intellectual  faculty 
common  to  all  tho  American  races  is  that  implied  by  tho 
peculiar  polysyuthetic  mechanism  of  their  speech.  But 
beneath  this  general  morphological  structure,  the  substance 
of  tho  languages  themselves  vories  greatly  in  all  that 
concerns  their  phonetic  systems,  vocabularies,  relational 
forms,  syntax,  and  methods  of  combination.  While,  for 
instance,  the  Thlinkeet  of  the  extreme  north-west  Pacific 
seaboard,  tho  Apacho  of  Arizona,  the  Quichua  of  Peru, 
and  the  Aymara  of  tho  Bolivian  uplands  aro  amongst 
tho  very  harshest  and  most  guttural  tongues  in  the  world, 
the  Otuke  of  the  Bolivian  plains,  tho  Mohave  of  Arizona, 
the  Chiquito  of  the  upper  I'araguay  basin,  tho  Samucu  on 
the  north  frontier  of  Gran  Chaco,  and  many  Amazonian 
dialects  are  distinguished  by  great  softness,  often  rivalling 
in  euphony  the  most  musical  languages  of  the  eastern 
hemisphere.  The  linguistic  families  differ  from  each  other, 
not  only  in  the  measure  to  which  their  polysynthcsis  has 
been  developed,  but  even  in  its  very  character,  bo  that 
whilo  some  have  scarcely  yet  arrived  at  a  clear  differen- 
tiation of  verb  and  noun,  others,  like  the  Iroquois,  have 
a  purely  verbal,  others  again,  such  as  tho  extinct  Timucua 
of  Florida,  an  exclusively  nominal  iuQexion.  In  the  same 
way  some  are  partial  to  prefixes,  some  to  suffixes,  some 
to  infixLS.  Many  of  tho  Californian  idioms  seem  to  be 
still  verging  on  the  agglutinating  st.ige,  while  the  just- 
mentioned  Timucua,  tho  Aztec,  Choctaw,  Shoshone,  Crec, 
Matlalr.inca,  and  others  of  the  Auahnnc  table-land,  have  | 
reached  the  very  acme  of  polysynthepi9,in  which  all  tho  parts 
of  the  sentence  often  become  by  indefinite  composition 
and  syncope  fused  into  one  interminable  "bunch-word" 
oi  from  ten  to  fifteen  syllables  and  upwards.  As  these 
languages  also  differ  entirely  in  their  vocabularies,  often  pos- 
sessing not  a  single  root  in  common,  it  follows  that  they  can 
be  no  more  classed  together  than  can  for  instance  tho  various 
aggla^inatiog  tongues  of  the  Caucasua  or  the  Soudan. 


It  thus  appears  hopeless  to  look  for  any  unity  of  details 
in  the  mental  and  physical  faculties  of  the  American  abori- 
gines. What  they  have  in  common  is  reducible  to  one 
physical  and  one  mental  quality,  tho  universal  texture  and 
black  colour  of  the  hair,  and  their  polysynthetic  speech. 
These  two  properties  point  directly  at  primordial  unity  of 
origin  ;  the  endless  varieties  of  detail  argue  a  prodigious 
antiquity  and  an  independent  development  of  the  race 
on  the  American  continent.  The  variety  renders  the 
work  of  classification  a  labour  of  extreme  difficulty  and 
uncertainty.  Amidst  all  these  endless  points  of  diver- 
gence, it  seems  impossible  to  find  any  common  basis  round 
which  to  group  the  various  tribes  and  races,  and  the  pro- 
blem becomes  further  complicated  by  the  fact  that,  while 
many  of  these  tribes  differ  in  speech,  though  evidently  of 
one  racial  stock,  others  belonging  to  tho  same  linguistic 
connexion  present  the  widest  physical  discrepancies.  Thus 
the  Chiquitos  and  the  Moxos  peoples  of  Bolivia,  obviouslyj 
of  one  ethnical  type,  speak  several  fundamentally  distinct 
languages.  The  same  is  true  of  the  Moqui,  Queres,  Isletta,' 
Tegua,  Zuiii,  and  other  New  Mexican  Pueblos,  while  the 
reverse  phenomenon  is  presented  by  the  Montagnais  and 
Nasquapees  of  Labrador,  both  of  whom  speak  closely 
related  Cree  dialects,  yet  differ  so  much  in  appearance 
that,  "judging  from  their  exterior,  one  would  suppose 
them  to  belong  to  different  families  of**the  human  race  " 
(Hind's  Labrador,  L  p.  332).  Within  comparatively 
narrow  areas  occurs  occasionally  every  conceivable  clement 
of  confusion,  as  in  California  and  the  south-western  States, 
occupied  by  the  morally  debased  and  physically  degraded 
Pah-Utes,  tho  tall  i-T.d  manly  Mohaves,  the  ferocious 
Apaches,  the  mild  and  intellectual  Indians  of  the  New 
Jfcxican  Pueblos,  some  fishers  and  hunters,  some  living  on 
roots  and  berries,  some  skilled  agriculturists,  all  speaking 
fundamentally  distinct  languages. 

It  is  evidently  impossible  in  such  a  case  to  adhere 
throughout  to  any  one  method  of  classification,  and  the 
following  tentative  survey  is  consequently  based  partly  on 
the  linguistic  and  partly  on  the  ethnical  elements,  but 
partly  also  on  mere  geographical  grounds.  Fortunately 
there  are  in  all  the  divisions  of  the  continent  a  few  great 
families,  occupying  vast  regions,  in  which  the  ethnical  and 
linguistic  elements  largely  coincide.  Foremost  amongst 
these  are  the  sub-arctic  races  and  the  Athabascans,  Al 
gonquins,  and  Dakotas  in  the  north,  tho  Maya-Quich(5  iu 
the  centre,  and  in  the  south  the  Caribs,  Quichua-  ^ymaras, 
and  Guaranis.  These  eight  stocks  cover  jc-ntly  an  area 
of  not  less  than  1 1   millions  of  square  miles,  with  a  total 
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aboriginal  population  of  about  four  millions.  Eut  tlic  seveu 
millions  of  pure  and  mixed  Indians  occupying  the  remainder 
of  the  land,  6  millions  of  Bouare  miles  in  extent,  are  divided 
into  a  multiplicity  of  tribes,  whoso  racial  and  linguistic 
affinities  present  problems  the  solution  of  which  must  long 
tax  the  utmost  ingenuity  of  science.  The  total  number  of 
distinct  languages  alone  is  estimated  at  about  760,  of  which 
430  are  in  the  north  and  330  in  tho  south.  In  the  northern 
division  Balbi  reckons,  exclusive  of  California,  thirty-two 
stock  languages,  far  too  low  an  estimate,  while  Eivero  and 
Tschudi  consider  that  of  the  southern  idioms  as  many  as 
fom:-fifths  are  radically  distinct.  But  all  such  calculations 
are  mere  vague  guesses  at  tho  truth ;  and  in  the  present 
state  of  our  knowledge  it  is  impossible  to  form  an  estimate 
of  the  actual  number  of  languages  still  current  in  Gran 
Chaco,  Chiquitos,  the  Amazon  valley,  Central  America, 
Mexico,  California,  the  Columbia  basin,  regions  where  an 
extraordinary  complexity  of  speech  prevails.  Nevertheless 
language  forms  on  the  whole  perhaps  the  most  convenient 
basis  of  classification,  and  without  its  aid  it  would  have  been 
impossible  to  determine  the  afiinities  of  many  wide-spread 
races,  such,  for  instance,  as  that  of  tho  Arizona  Apaches 
with  the  Canadian  Chippewyans,  or  on  tho  other  hand  to 
separate  nations  apparently  closely  related,  like  the  Iroquois 
from  their  Algonquin  neighbours,  or  the  Araucanians  from 
the  I'eruvians.  The  true  relations  of  many  tribes  are,  on 
the  other  hand,  still  doubtful,  because  of  uncertainty  re- 
garding the  languages  they  speak.  Such  are  tho  Cheyennes, 
Blackfeet,  and  Arapaboes,  classed  by  some  with  the  Dakotas, 
by  others  more  probably  with  the  Algonquins.  Such  also 
are  the  so-called  Diegueuos  (Ivizh,  Netela,  and  Kechi)  of 
South  California,  oscillating  between  tho  Shoshone  (Snake) 
and  Yuma  connexions,  and  the  Pawnees  of  Nebraska  and 
Kansas  grouped  by  Bancroft  with  the  Shoshone,  bat  by 
Morgan  regarded  as  an  independent  race.  So  close  is  tho 
physical  resemblance  in  these  and  many  other  cases  that  the 
question  must  ultimately  be-decided  by  a  more  exhaustive 
study  of  their  languages. 

The  American  races  may  be  conveniently  grouped  under 
the  following  eighteen  divisions: — 

I.  Hyperborean  Jiaces. — This  division  may  on  the  whole  be  re- 
garded as  possessing  a  certain  ethnical,  linguistic,  and  geographical 
unity.  Still  the  Aleutians  diller  so  greatly  in  language,  and  in 
some  respects  in  tj'po,  from  the  Eskimo  proper  that  it  seema  desir- 
able to  cmss  them  separately.  Tho  Eskimo  (or  "Innuits,"  as  they 
call  themselves)  are  thus  distributed  by  Dall : — 

Sopafrmat.  mouth  of  tho  Mackenzie;  KanffmflllEmat,  the'nco  to  llanninK 
Point;  N'ilwukmut,  about  Point  Barrow  and  Icy  Cape;  Kow'agmnt,  east  end  of 
Hotbam  Inlot;  Saiawlpmut,  at  Salawlk  river;  Chuklukmut,  Gulf  of  Anadyr, 
Asia,  often  confounded  with  thoTchuktehla,  from  whom  they  are  entirely  distinct; 
Okce-Offmut,  the  islands  north  of  C3°  N.  lat. ;  Klkhtoganiat,  St  l.awrence  Island  ; 
Kavlagraut,  hctwcoo  Kotzcbuo  and  Norton  Sounds;  Mahleraut,  neck  of  Kaa^ak 
Peninsula;  Unallsmut,  from  Norton  Sound  to  mouth  of  tho  Yukon  ;  Eko«mut, 
TukoD  Delta;  IfaRcraut.  from  Yukon  to  Kuskokwlm  river;  Kuskwogmut,  Kus- 
kokwlm  Boy;  NuahagnRmut.  Bristol  Bay,  west  to  Cnpo  Kewenham;  Opulraut, 
north  Bide  of  Alaska  peninsula  ;  Kanlat^nut,  south  sl>le  of  Alaska  peninsula  and 
KadJak  Islaiv] ;  Chu^achl^mnt,  Piinco  WUllam's  Sound  to  Atna  river ;  Ugalakmut, 
from  Atna  river  to  Blount  St  Elias. 

The  last-named,  tho  Ugalenzes  of  tho  Kussians,  call  themselves 
Chilkhatmut,  and  are  undoubtedly  true  Eskimo,  although  fre- 
quently confounded  with  the  Thlinkeets,  on  whose  domain  they 
converge.  The  few  Innuit  tribes  east  vf  the  Mackenzie  have  not 
been  classified,  but  two  of  them,  the  Ketohillik  and  UqnisilcsilUk, 
were  met  by  Lieut.  Schwatka  in  1879,  who  received  from  them  some 
particulars  regarding  tho  remains  of  the  Franklin  expedition. 

Of  the  Aleuts,  whoso  collective  name  is  "  UugUDguii,"  or 
"People,"  there  are  two  divisions  :-  - 

i.  UnafaihtoTts,  Ti  ho  coll  themselves  Kaffataya  Knng'n  (■' Tden  of  tho  East"), 
occnpylng  the  extremity  of  the  Alaska  Peninsula,  as  for  as  ICO"  W.,  and  the  Una- 
Uahka  or  Fox  Islan  Is.    2.  Atifiat,  cccapying  all  tho  oilier  Aleutian  Islands, 

II.  Thiinkcrts. — These  form  a  distinct  ethnical  and  linguistic 
group,  occupying  a  compact  geographical  area  along  the  Pacifio 
coast  from  about  Mount  St  Elias  to  the  Simpson  river,  and  includ- 
ing Sitka  and  the  other  adjacent  islands.  They  are  often  called 
"  Koloshes,"  a  term  of  doubtful  origin,  but  the  national  name  is 
"T'liaket,"  "in;,.i,"  or  "  T'linkctantilkwan,"  "men  belonging  to 
all  villi  jes."     Tlio  liibal  jtvisions  are  : — 

Yakrtat,  between  Mounts  St  Ellas  and  Falrweather  ;  Chllkahtkwan.  Cbllkhaht 
rlTer  Talloy  ;  Sltkakwaii,  Sitka  lalunda  and  part  of  Pilnco  of  Wales  Islands; 
BIAkhlnk wan,  lower  couiBO  of  Stiklne  rlvcr;  Takukwan  and  Skitkwan. Taku  Inlet, 
Auuka;  Iludsunu,  IloTd')  Bay  and  Ulichlna  Kaplds;  lllknu  and  Tungasa.  about 
nmjwon  tii^t 


The  Tl.linkoot  laiigiiagn  scoma  to  be  completely  isolateil,  showing 
nothing  beyond  the  faintest  verbal  resemblance  to  tho  Aleut  antl 
more  southern  Hydah.  It  has  a  plural  in  k,  and  on  instrumenlnl 
fonn  in  teh  or  tsh,  the  combination  of  which  produces  a  heaping  iq 
of  final  consonants,  which  none  but  the  natives  can  proiioiiiice 
Thus  ass,  trco  ;  asslsh,  by  a  tree ;  isk,  tieea  ;  assklsh,  by  trees 
(See  "Notes  on  the  Sitkakwan  Dialect,"  by  J.  Furnlielm,  iii  Con 
\.rihutions  to  American  Ethnology,  vol.  i.) 

HI.  Columbian  Races. — Tho  general  grouping  of  these  is  purclt 
geographical,  tho  main  divisions  largely  etnnic.al  and  linguistii: ; 
tho  area,  British  Columbia,  Queen  Charlotte  and  Vancouver  Islands, 
Washington,  and  Oregon.  Here  are  five  stock  races  speaking  an 
immense  number  of  dialects,  which,  owing  to  their  eitremoly  evan- 
escent character,  it  is  very  difficult  to  classify.  The  Puget  Sound 
district,  in  tho  north-west  of  Washington,  is  in  this  respect  speci- 
ally remarkable.  But  great  ligb'  has  recently  been  thrown  on  this 
Babel  of  tongues  by  tho  labours  of  G.  Gibbs,  published  by  Dall,  in 
North  American  Ethnolojy,  voL  i.  p.  240.  The  five  stock  rac«swith 
their  chief  tribal  subdivisions  are  as  foUovs  : — 

1.  UydaUs. — The  Kalganl  of  Prince  of  Wales  Islands  and  north  coast  of  Queen 
Charlotte  Islands;  tho  Kloe,  Eiddaa,  Ninstence,  Skld-a-gate.  Skld-a-gatec,  Cum- 
sbe-was,  andChut-sln-nlof  Queen  Charlotte  Islands  ;  bud  tho  Toiinsluiis.  Includlna 
tho  Kispachloht  of  Fort  Simpson,  the  Kl'buskamoluk  of  river  NcJis,  and  tho 
Kiltlstzu,  Halltzukh.  DlUkaia,  and  Kwa-Klfltl  of  MUbank  Sound.  1.  Jt'ulta!.— 
The  Ahts,  Including  Pachlnaht,  NItlnaht,  Ohyaht,  Howchnkllsaht,  Klah-oh'-quaht . 
Manohsaht,  Nishquayaht,  Ayhuttlsalit,  and  Klmhosalit,  on  the  west  coast  of  Van- 
couver Island,  In  their  order  going  noith  wards  ;  tlio  M ska  or  Klasset,  about  Cape 
Flattery;  and  tho  Quoquoulth,  Komux,  Kowltchan,  Klallnm,  Ukletas,  Sokes. 
Pachlna,  and  Sankaulutuch,  of  tho  east  coast  of  Vancouver  Island.  3.  Sttiih  a 
Flat  Jleads. — The  Kwantlum  and  Haitlln  or  Tatt,  Fraser  river  below  Foit  Yale  ; 
the  Kalispelm,  Quarlpl,  Spokane.  Plsqnouso,  Soalatlpl,  of  middle  Columbia  basin  ; 
tho  Nlsqualli  (including  tho  Skokoniish.  S'hotlraamish,  Sawamlsh.  Segwallilsu, 
Puyailupahmisli,  Dwamish,  Snohomish,  Snokwalmn,  Y'akama,  Si'.agit,  Lumml,and 
S'klallam)  of  Pugct  Sound  ;  the  Chihalia  or  Tsihails,  Grey  Uarbour ;  and  the 
Shushwaps  (including  Shewhapmuch,  Kntcnais,  and  Okanapan)  of  Upper  Columbia. 
4.  SahapUiis  or  A'cz  ferc^s. — Tho  Taitinapam,  right  bank  of  Columbia  to  Adam's 
ilount ;  t!ie  Kllkatat,  about  Mount  St  Helens;  the  Yakima,  Yakima  Valley  ;  the 
Walla  W.alla,  Paiouse,  Tairtla.  Cajtise,  and  Mollale  of  upper  Clear  Water  and 
Snake  ilvcra;  and  the  Kaniai  and  Lapwai  of  Idaho  reserve.  5.  Chinuks. — TlJO 
Watiala,  Sklliflt,  Kathhimct,  tVakiakum,  Klatsop,  Klakama,  Kalapnya,  YamkaJiy 
and  KUlamilk  of  lower  Columbia  basin,  mostly  extinct.  Speech  radlcailv  distinct 
but  now  represented  only  by  the  Chinuk  Jargon. 

The  names  of  Kos.  1  and  2  aro  purely  convontionaL  Hydah  or 
J5aiy<iwasoriginallyappliedby  Francis  Poole  to  the  Queen  Charlotte 
tribes,  and  was  afterwards  cx'.endcd  to  all  tho  members  of  that 
family.  NiUka,  from  Nutka  Sound,  west  coast  of  Vancouver  Island, 
came  gradually  into  use  as  tho  collective  name  of  the  eastern  Van- 
couver tribes,  and  of  some  peoples  on  the  opposite  mainland 'ethni- 
cally related  to  them.  But  the  langunges  differ  so  widely  that  they 
cannot  be  reduced  to  a  common  root.  Though  possessing  great 
intelligence  and  even  considerable  artistic  skill,  shown  especially  in 
their  wood  and  bono  carvings  and  plastic  works,  these  north-western 
nations  betray  an  absolute  incapacity  for  adapting  themselves  to 
civilized  institutions.  Sproat  tells  us  that  many  oithose  who  have 
been  settled,  under  the  most  favourable  circumstances,  in  different 
parts  of  Vancouver,  simply  die  out  through  inanition,  or  from 
sudden  change  of  life. 

IV.  CaUfornian  Haccs. — This  is mainlya  geographical  grouping, 
but  with  three  large  ethnical  and  linguistic  families — the  Klamath, 
Porno,  and  Runsien.  ilany  of  tho  others  belong  to  the  Shoshone, 
Athabascan,  and  Yuma  connexions.  But  the  rest  form  a  chaos  of 
tribes,  generally  of  a  debased  physical  and  moral  type,  and  speaKing 
rude  dialects  which  baffle  all  attempts  at  classification.  They  aio 
all  rapidly  disappearing  into  the  "reserves,"  or  off  tho  face  of 
the  laud.  The  Klamath  family,  in  the  Klamath  river  basin, 
and  thence  eastwards  to  Nevada,  comprises  the  Lutuami  or 
Klamaths  proper,  tho  Cahrocs  and  Eurocs  ("Upper  and  Loiver 
Rocs  "),  the  Modocs,  Yacons,  Shastas,  Weitspeks,  WishosLs, 
Wallies,  Yukas,  and  others  stretching  south  to  tho  Humboldt  river. 
South  of  them  are  the  Pomos,  or  "People,"  mainly  in  tho  Potter 
valley,  including  the  Kahto,  Choam,  Chadela,  Kalaniet,  Shebalne, 
Lama,  Comacho,  Socoa,  Sanel,  and  the  Gailinomero  of  tho  Russian 
River.  Still  further  south  aro  tho  Runsinis  of  Monterey  Bay,  with 
linguistic  affinities  stretching  all  along  the  coast  northwards  to  San 
Francisco,  and  southwards  beyond  Cape  Concepcion  to  the  islands 
of  San  Miguel  and  Sta  Cruz.  The  chief  members  of  the  group  are  tho 
Eslencs,  Olhones,  Mipacmacs,  Yolos,  Talluches,  Wachcs,  PowelLs, 
and  others  about  Lako  Tulare.  In  the  Napa  valley  is  a  small 
family  including  tho  Dlukas,  Suskola,  Kalayomanes,  Myacomas,  o:\d 
Caymus  ;  and  in  the  Sacramento  valley  are  the  Secumne,  Kosumne, 
Yasumne,  Ochecumne,  Chupurane,  and  some  twenty  others,  whoso 
tribal  names  all  end  in  umne,  and  who  may  perhaps  be  regarded  as 
forming  a  distinct  linguistic  group.  But  they  will  have  vanished 
before  the  point  can  bs  settled.' 

'  In  tho  eyes  of  certain  ethnologists  California  has  always  been  a  favourlto 
harbtJur  of  refuge  for  distressed  Chinese  or  Japanese  JUiiks,  whoso  crews  are  to 
I  i  regained  as  the  founders  of  the  arts,  cultures,  and  empires  of  the  New  World 
A  recent  attempt  to  revive  this  theory  has  been  made  by  Ucutenant  Wheeh  r 
{Expedition  ihrouf)h  South  California,  1875),  who  found  some  apparently  arch  it 
Clilneso  hieroglyphics  cut  into  tho  basalt  rocks  near  Benton,  South  Ciilifornin 
These  have  been  publislicl  in  Pctennann's  itit!hcititni;fn  (vol.  xxilL  pait  4.  If"' 
by  Oscar  Loew,  who  fancies  he  can  decipher  the  Cliiiicso  s)'nibol  for  to  1 1..  earth 
and  thence  drawa  an  argument  In  favour  of  tho  wild  theory  serluusly  uuvocatee, 
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V.  SKoshone  aiutpawiue  Families. — Theso  form  o6e  ethnical,  but 
«pparenlly  two  linguistic  groups,  for  L.  H.  Morgan  regards  the 
J'lwnco  as  distinct  not  only  from  the  Shoshone  but  from  all  other 
languages. 

The  Shoshone  or  Snake  fomily  occupies  a  wide  domain,  including 
post  of  Idaho,  Utah,  and  \Vyoming,  besides  parts  of  Oregon, 
Nevada,  West  Montana,  Arizona,  North  Texas,  South  California, 
tnd  New  Mexico.     There  are  eix  distinct  groups  : — 

1.  M'ininatM^  or  irtrir^m  Shoshones,  OroK^n  and  lOitho.  3.  finnnaela,  Orefifon, 
Idaho,  Nevada.  L.  Vtaht  or  6'frj,  Yrlth  iiumcrous  BubdUlslotis  (Ules  proper, 
'Waslioea,  rah'L'tcs,Go»h-Ute«,  Pl-Kdes,  Ac), Colorado,  Utah,  Nevada,  Arizona, and 
South  California.  ■!.  Coinanchtt  or  yetan^,  thrco  bronchi-3  (I'dducaa,  Vaniparuka, 
and  Tcnawas),  North  Tcxaa,  New  Mexico,  North  Mexico,  a.  sto<jui.  New  Mexico ; 
•1)  Che  seven  Moqul  pueblos  except  t)ie  Orelbo  (Tliiro),  In  which  tho  Te^ua 
language  Iscui-ront.     6.  OifffvtHo  (Klzh,  KccM,  and  Netcla),  about  S.  l>lego,  tho 

riuth-weat  comer  of  California;  but  by  Gotscliet  these  are  noTv  afDIlated  to  tho 
«ni4  stock  {Xriltrhr,  fUr  Elhnologir,  1877,  p.  305).     Tlio  Btncmi  mi  Cobqjt  of 
fODtb-easc  California  are  also  Included  bjr  Oatscbet  In  the  Shoshono  family. 

The  Paumee  (Pani)  area  is  confined  to  Kansas  and  Texas,  besides 
tlie  I'awnee  reserve,  Indian  territory,  with  tlireo  main  divisions : — 
\  ],  Paante*  proper^  Including  tho  ChUn^,  Kltk^  Skldl  and  Pelulillnerot,  Kansas 
ind  Pawnee  reserve,  Indian  Territory.  2/Avikareia  or  Rikareea,  formerly  In  the 
lllssourl  Valley,  47'  N.  3.  Wichitaa,  upper  course  of  Red  and  Canadian  Rlver% 
rexaa,  with  whom  should  be  irronped  the  KIchal,  Waccoe,  and  perhaps  tho  Towlak, 
towakon^Wacho,  and  Caddo  ofTexos  and  Louisiana.  To  the  same  connexion  pro- 
bably belonged  the  extinct  Adalie.  Nacbltoch,  Chetlmach,  Attacai^i,  and  others 
fl  Loulalaaa,  flgutlng  Id  GallatUi's  STnopaia  aa  stock  languages  (Schoolcraft,  lit. 
».«1). 

'  VI.  Ncu}  Mexican  Pueblos. — This  is  a  strictly  ethnical  family 
•ccupying  a  compact  area  in  New  Mexico,  but  according  to  W.  C. 
M>ne  (Schoolcraft^  v.  p.  689)  speaking  six  distinct  languages  sprung 
*f  one  original  stock,  as  under  : — 

*1.  QH<;ret,, current  In  the  Aeoma,  Cocliltlml,  Klwoml,  Laguna,  and  four  other 
^eblos.  2.i7V^Hd  or  Tat/ieau^tt,  current  In  the  Nanibe,Te8ugue,  San  Juan,  and 
ttiree  other  pueblos,  bcBidt-a  the  llaro,  a  Moqul  pueblo.  8,  J'icori  or  Unaghmagh, 
current  In  tho  Plcorl,  Islctta.  Taos,  and  flvo  other  pueblos.  4.  Jemft,  current  In 
tfcroez  and  Pecos  only.  6.  .i^uflf,  current  In  Zufil  only,  and  sold  to  be  a  radically 
aiatiDct  language.  6.  J/of  uf,  &  Shoshono  dialect  (see  V.  above),  cuiTcnt  In  all  tlie 
^oqul  pueblos  except  llaro. 

,  Ono  of  tho  most  remarkable  of  existing  linguistic  phenomena 
k  the  number  of  widely  diverging  languages  spoken  iu  these  twenty- 
edx  New  Mexican  pueblos,  where  the  uniformity  of  institutions, 
agricultural  habits,  town  life,  and  social  intercourse  might  be  sup- 
posed to  establish  a  community  of  speech. 

VII.  Yuma  Stock. — This  linguistic  and  ethnical  group  in  South 
Arizona  and  South  California  is  named  from  tho  typical  Yuma 
tribe  formerly  at  the  junction  of  the  Gila  and  Colorado  rivers.  The 
family  has  been  learnedly  treated  by  A.  S.  Oatschet  (ZcUsch.  f. 
Ethnologie,  1877,  pp.  341  and  368),  who  regards  the  Yuma  as  funda- 
nentally  distinct  from  all  the  surrounding  forma  of  speech.  Tho 
tribes  are  now  mostly  gathered  in  the  three  reserves  of  the  Colorado 
river  (right  bank,  34°  N.),  San  Carlos,  Oila  river,  south-east 
Arizona,  and  Pinia  and  Maricopa,  South  Arizona,  with  a  joint 
population  of  6249,  to  which  must  be  added  about  750  for  those 
who  are  still  iodepeudent,  making  6000  for  the  whole  race.  Chief 
tribes : — 

1.  TavipaK  or  rompal,  forrnerly  west  and  north-west  of  the  Aztec  Monnlalns. 
S.  Kanino  or  Oaanino,  San  Francisco  Mountains;  sold  to  bo  extinct.  3.  Tonto  or 
Tonto-Apaclie,  iMtwccn  tho  Green  lUver  and  Aztec  Mouutalns,  dlttlnci  from  the 
Tonto-Apachcs  of  Athabascan  stock,  4.  ifjriccpa  or  Cocomar-icopa^  middle 
coarso  of  the  Gilo,  ft,  Ilualapai  or  Watlapal,  between  the  Colorado  and  Hluck 
)loa"tains.  S.  J/oAdwor  i^tyar^  properly  Namuth-fiabt  ("Threo  Hills"),  largest 
of  all  tho  Tuma  tribes,  l>oth  aides  of  the  middle  and  lower  Colorado.  7.  yurna 
or  Ku'.chan,  at  JuncUon  of  Colorado  and  GUa  rivers.  8.  Cocopa  or  Cueapa,  at 
mouth  of  tho  Colorado.  9.  Comoyei  or  Queitvyti,  collectlvo  name  of  all  the  Tuma 
tribes  between  tho  lower  Colorado  and  the  Pacltlc,  Including  (acconllng  to  Gat- 
Bchet)  the  IHtijuthca  (see  V.,  No.  6),  and  the  Kiliu-i  near  San  Toinas  rolesion.  JO. 
Cochimi,  />eri(-ui,  and  Ouaicvri  of  lower  California.  Proluibly  to  the  same 
family  belonged  the  extinct  Cajuenchea^  Cac-tpaa,  Jatchtdumi.  Hochttt  Cauinaa^ 
It'^fonxa^  and  others  of  South  and  East  Arizona. 

VIII.  Athabascan  or  Tinncy  Family. — This  is  tho  most  wide- 
tprcad  ethnical  and  linpuislio  group  in  North  America,  comprising 
most  of  Alaska  and  the  Canadian  Dominion  from  the  Eskimo  domain 
to  Ihfi-Ghurchill  river  north  and  south,  and  from  the  Kooky  Moun- 
tams'to  Hudson  JUy  west  and  east,  besides  isolated  cncl.-ivcs  in 
Oregon,  Arizona,  New  Mexico,  Colorado,  and  North  Jle.xico.  The 
»rm  Athabascan  is  geographical,  from  Lake  Athabasca,  a  great 
rallying  point  of  the  northern  tribes,  while  Tinncy,  suggested  by 
Tetitot,  voriously  pronounced  Tinn*,  Thynnc,  Dene,  Tciia,  lt\Ttai, 
Tanai,  Dtinne,  &c.,  and  meaning  "People,"  is  tho  general  tribal 
name.  About  the  spelling,  sound,  and  identification  of  the  indi- 
ridual  tribal  names,  tho  grcGtcst  confusion  prevails.  Thus  Kcnai, 
iscd  by  Francis  MuUer  as  tho  collective  name  of  a  distinct  group,  is 
supposed  to  bo  an  Innuit  word  by  D.all,  who  gays  that  it  should 
consequently  bo  applied  to  no  tribes  of  Tinney  race.  Kolchaina  or 
Kolshane,  figuring  in  most  tables  as  a  special  tribe,  appears  to  be  a 
terra  vaguely  applied  by  the  Russians  to  all  the  "interior  Tinneys  of 
Alaska,  about  whom  they  knew  little  or  nothing.  The  Chippewyans 
»f  Lake  Athabasca  are  constantly  confused  with,  the  Algonquin 

hi  Cbarlea  IxUnd'a  Fvairay;  or  tfi/-  Diaeoter^  of  America  hp  Chintaf  ButttVitat 
Prieala  in  tfu  FiUS  Cmmrti.  ITe  al«o  com  pares  »-ords  from  various  Csllfomtan 
Idloina  with  Japanese  and  Chinese,  forgetting  that  theso  two  languages  thcm- 
■cIvA  belong  to  two  fntl;c1y  different  orders  of  speech,  and  bavo  nothing  In 
common  beyond  colncMcncca  and  Ijorrowlngs 


Chippewas  of  Upper  Canada,  just  as  the  Tonto-Apocnes  ofToina 
BtocJc  are  with  the  Tonto-Apachcs  of  Athabascan  stock.  The  Alaska 
division  especially  was  in  a  chaotic  state  until  Dall  (op.  cil, )  surveyed 
tho  field  anew,  and  supplied  tho  subjoined  correcteif  and  appar<:Dtly 
complete  list : — 

Kalyuhkliotllna,  lower  Yokon  and  Eoskokwlm  rivers  ■  KovOkokhctAna  and 
Unfikhotftoa,  right  bonk  of  lower  Yukon  ;  Kotehlns  or  "People"  (including  the 
Tcnan-Kutchln,Tananah  river  watershed)  Teunulh  Kutchloand  Tatsah  Kutchin, 
between  the  TtiKon  rafilds  and  mouth  of  the  Purcunlnc,  extinct ;  Kutctia-Eutcbln, 
about  Junction  of  Yukon  and  Forcuplne  ;  Natslt-Kotchln.'from  tlie  Porcupiao  to 
Itomanzoff  Mountains;  Vunta-Kutchln,  from  ttie  Porcupine  to  the  Arctic  In- 
nuiLS;  ToUtutti-Kutchlu,  head-waters  of  tho  Porcupine;  }Ian-Kutchln,  Tokon 
river  above  Kollo  river;  Tutchonc-Kutchln,  about  white  River;  Tehftnln-Kut- 
chln,  Kenal  Peninsula;  Abbato-Tenn,  I'tUy  and  Mac.Millan  rivers;  Nehaimeea; 
BlKiut  source  of  Felly  river;  Acheto-Tlnnoh,  head-waters  of  Liord  river;  Daho- 
Tcna  or  Slkanees,  Liard  rirer;  TAhko-Tloneb.  I,ewls  river  boaln;  ChiUialil-Tena, 
Lewis  and  Lcbargo  livers ;  Abtena,  Atoa  river  basin. 

The  other  members  of  the  Tinney  family  may  be  grouped  in  fooi 
geographical  divisions  aa  under  : — 

1.  ifacttntic  /iiuin :  Sawcssaw  Tinncy  (CHilppewyans),  Lake  Alhabuca ;  Xant- 
sawboots  of  tho  Coppcnnino;  Beavers,  Dog-riba,  Strongbows,  Red  Knives,  Uorta 
Sheep,  Brushwood,  and  others  cnumei-ated  by  I'etltot,  whoso  Uieorles  are  wUd, 
but  whoso  facts  form  a  BubstantU-i  contribution  to  science.  3.  jVeitf  Co^vuimto  ; 
tho  TolikaU  or  ToculUes,  Uackenzlo's  Kagullcra,  and  the  Carriers  of  the  Cana- 
dian trappers  Includo  tbe  Nascotln,  Nuthliautin,  chilcotln,  Toltotin,  and  seTcrml 
others.  3.  Oregon :  tho  Umpquas  on  tho  Umpqwa  river,  tho  Tiaakoiul  of  tba 
lower  Columbia,  and  (ho  noopabs  near  tho  north  frontier  of  California.  4.  South- 
Weatem  SiaCea :  tho  Apocbcs  and  Kavnjos,  wbo  room  over  tbe  region  bctweeu 
Utah  and  Sonora.t 

IX.  Algonquin  Family. — This  ethnical  and  linguistic  group, 
next  in  extent  to  the  Tinneys,  but  far  more  important  historically 
and  numerically,  stretches  from  the  Tinncy  domain  southwards  to 
tho  latitude  of  South  Carolina,  and  from  the  Atlantic  to  the  Rocky 
Mountains.  Most  of  tho  tiibcs  on  tho  Atlantic  seaboard  havB  cither 
disappeared,  migrated  westwards,  or  been  collected  into  the  reserres. 
But  mWy  have  acquired  such  celebrity  in  the  stirring  records  of 
Indian  viarfai*.  that  the  more  noted  with  their  original  geographical 
domain  w"''  be  included  in  the  subjoined  list  of  all  the  Algouqnin 
races. 

1.  Northern  Branch :  Chlpp&was  or  Ojibways,  Upper  Canada  arid  )Ttcnigao ; 
Ottawas.  Ottawa  river  vfllli-y  (somo  now  in  Manltoulln  Island,  Lake  Btiron, 
otlien  In  Indian  Territory) ;  Noaquapees,  interior  of  Labrador;  Uontagaaia,  oontti 
coa.^t  of  Labrador ;  Crecs  or  Kolstcneaox,  between  Lakes  Winnipeg  and  Atha- 
basca north  and  soutli,  and  from  Rocky  Mountains  to  Hudson's  Bay,  vfest  ahd 
east.  2.  Eaatem  Branch :  Abenakls,  Maine,  New  Haropsblre  (later  ont  Lower 
Canada) ;  Mtkmaks,  Nova  Scotia,  New  Brnnswick,  and  Lower  Coiiada ;  Tarratlnes, 
New  Brunswick  ;  Etchemlns  or  MlUceteSj  New  Brunswick  and  Uaioe;  Penoii- 
seota,  Penobscot  river,  'Maine;  Passomaquoddles,  Ko^t  Maine;  AxDoriscoggins, 
New  Hampshire  ;  Mohlciins  or  Mohcgans,  Connecticut  and  New  York  ;  Nailcs, 
Massachusetts  (speech  siu-vlves  in  Knot's  Bible) ;  Pequods,  Massachnietta,  west  of 
Capo  Cod;  Adirondacks,  New  York  highlands;  Manhattans,  Manhattan  Island, 
alto  of  present  city  of  New  York;  Lenl-Lennappea  or  Delawarea,  Delaware,  now 
in  Indian  Terrllor)-.  3.  Southern  Branch  :  i'owbattons,  Vlrgliiia  and  Maryland; 
Accoinacs,  Accomuc  viver.  East  Virginia;  Itappohanrocka,  Rappahannock  river, 
Virginia  ;  Pantlcocs,  North  Carolina,  southernmost  of  oil  the  Algonqoln  tribes ; 
Shawnees,  Pennsylvania,  Kentucky,  and  Oiilo,  now  In  Indian  Territory.  "4. 
\Y/sicm  Branch  :  Iillnoi^  Illinois  river  basin  ;  Mlomis,  Great  Miami  river  baslo', 
PoLtawattomics,  Michigan  ;  Kaakoskios,  Koakaskla  river,  liUnols,  now  in  Indian 
Ten-itor>' ;  fitk bigamies,  south ehore  of  Lake  Michigan,  named  from  them;  Baca 
or  Sawkec  and  Foxes  or  Outtagaumi,  middle  course  of  Mississippi,  now  In  Indian 
Territory  And  Nebraska  reserves  ;  Cheyennes,  Lake  Winnipeg  (Ut«r  on,  Misaoort 
and  Platte  rivers) ;  Aropaboca,  upper  Arkansaa  and  Plotto  riverS ;  Blackiec^ 
twskatchcwan  forks,  sonth  to  Maria's  river ;  Abaknelina,  Milk  river,  Uodtaiuk 

Tho  linguistic  affinities  of  tho  four  last  named  are  somewhal 
doubtful,  but  Albert  Gallatiu  shows  good  grounds  for  i!onneotiji{| 
them  with  tho  Algonquin  group. 

X.  Wyandot-Iroquois  Family. — This  is  a  distinct  and  historically 
famous  group,  allied  ethnically  to  the  Algonquins,  and  linguistically, 
Morgan  thinks,  remotely  to  tho  Dakotas.  Their  area  is  Upper 
Canada,  about  the  great  lakes.  New  York,  and  the  Virginian  high- 
lands ;  they  nowhere  reach  the  Atlantic  coast,  and  are  everywhere 
suirounded  by  tribes  of  Algouquiu  stock.  There'  ore  three  main 
divisions : — 

1.  Wfandoli  or  Ilnrona,  Including  the  Erie*  or  Erigaa,  Abnmdahronona,  am) 
Atllwandoronk'or  "Neutral  Nation,"  Canada.  3.  /rogvoia,  or  "Six  Nations,* 
clilctly  In  New  York,  a  famous  political  confederacy  collectively  known  aa  tha 
On'jirc.hontcc,  or  "Superior  Men,  and  com|»rI^ing  the  Mohaivks,  Oncl(*.is,  Onon- 
daras,  Scnecas,  and  (I'avugns,  besides  the  TU!»caroras,  who  joined  tho  league  from 
Noitli  Carolina  in  nlit.  S.  Jfonsouu  or  i/onoAoacs  of  VirKlnIa,  Including  the 
Nottouays,  MehetTlcs  (Tutelos),  and  others,  who  later  on  joined  tbe  Iroiinola 
confederacy, 

XI.  Dakota  or  Sioux  Family.— This  is  an  independent  &iid  wide- 
spread ethnical  and  linguistic  group,  who.so  projier  domain  la  tlio 
western  prairies  betweon  tho  Mississippi  and  Kocky  Hountauis  cast 
a.. (I  west,  and  stretching  from  tho  Saskatchewan  southwards  to  the 
Red  Kivor  of  Texas.     The  chief  divisions  are : — 

1.  Dakolaa  proper,  of  tho  Missouri  basin.     This  term  means  "Alllel,"  and 
Includes  tho  liaunties.  Yantons,  Tcetcns,  and  Slssctons,  caek  with  sever^  snl>- 
divisions.    J.  AaalnOioinet  or  Slant  InJian',  known  to  tho  Pakolaa  aa-'  Hoha, 
or  "  Rebels,"  because  they  withdrew  from  th»  e«fcderacy  about  1600,and  oetUed 
in  tho  AsitolboUie  river  basin.     S.  Winnttagoca  ("Puano"  of  tho  Canadians), 

'  Apache,  I.e.,  "  tho  men "  (root  epcL  man),  la  a  Tnma  word,  applied  taVbt 
•ontbem  Tinneys,  whoso  tmo  name  Is  Mia  Jndaf,  or  "men  of  the  woods.  Ftmn 
tho  ending  cM'an  attempt  has  been  mode  by  wrtaln  etymologlsta  to  connect 
theso  people  with  tho  Puolcbo,  nnllllche,  and  other  Palagono-Chillan  tribes  whos^ 
names  end  In  tho  samo  syllable.  But  hero  ehe  U  tho  Arsncanlan  "nian, 
whereas  In  Yuma  che  Is  tho  deHnlto  aitlclo  sofllxed.  Of  the  Apaches  tho  «bli-f 
tribes  aro  tho  Coyotcrr»,  Tonlos,  Llpans,  Mcscnleros,  Plnalellos.  Uanerya,  and 
oiiciin^  no  n.imcd  by  tho  Spaniards;  the  real  tribal  names  art)  undctermloed. 
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parent  stock  of  the  Omalias,  lowas.  Kansji^,  Qaappas  or  Arkansns.  ami  Dwicfs  of 
the  middle  and  lower  Missouri  basin,  4.  C'pstroiat  or  Ct-Oici^oi  tlie  Ycllowstoiio 
valley.  5.  i/inrtetartei,  J/iJtitta.  and  J/anJufi*.  of  the  upper  Missouri,  of  doubt- 
ful linguisllc  ninrillies,  but  by  Morgan  regarded  ns  Inlunncdl'ito  bitwecn  iho 
Uakf^tas  and  Appalaetilans.  \V.  W.  Matthews  also  afHllates  tlio  Uldataa  language 
to  lite  iJaKota  family. 

XII.  Appalachian  Pmccs. — Thcso  form  an  etlinical  and  geo- 
graphical groujiing,  including  four  distinct  languages,  wliich,  how- 
ever, according  to  Moigan,  are  remotely  related  to  tho  Dakota  ;  area, 
tlio  south-east  corner  of  tho  United  States,  westwards  to  Arkansas 
and  Louisiana,  northwards  to  Tennessee  and  South  Carolina,  all 
inclusive  ;  name  purclj'  conventional,  from  tho  Appalachian  or 
southern  spurs  of  tho  AUeghanics.  Hero  was  a  largo  linguistic 
family  forming  a  powerful  confederacy,  of  which  tho  Miiscogecs  or 
Creeks  of  Alabama  were  the  centre.  Tho  other  mcmhera  wore  tho 
S:minolcs  of  South  Alabama  and  Florida  ;  tho  Cliickasaics  of  Jlia- 
sissippt ;  the  Mobiles  of  Florida  West ;  tho  Choclaws  of  tho  lower 
Mississippi ;  the  ColusasoT  Coosndas,  jilibawous^  Appalachca,  Vches, 
and  J'im!iC!m5(?)  of  South  Carolina  and  Georgia.  Of  distinct  speech 
were  tho  Katclicz  of  tho  lower  Mississippi,  who  were  said  to  havo 
spoken  three  languages;  tho  C/icrotes  oxCliclckccs,  of  thoAppalachian 
slopes,  and  the  Cataxobas  of  South  Carolina,  supposed  by  somo  to 
be  tho  Erics,  or  the  neutral  nation  who  disappeared  from  tho  Inko 
region  about  1G56.  All  these  races  arc  either  extinct,  or  havo  been 
removed  to  the  reserves  of  Indiau  Territory,  where  two  of  tho  stock 
languages  (Cherokee  and  Creek)  are  still  current.  Natchez  aud 
Catawba  aro  extinct.  Special  interest  attaches  to  the  extinct 
Tiraucua  language,  formerly  current  along  the  east  coast  of  Georgia 
and  Florida  southwards  to  and  beyond  Cape  CaBaveral.  It  is  a 
highly  syuthetic  form  of  speech,  regarded  by  Gatschet  ("A^olk  und 
Sprache  dcr  Timucua,"  in  Zcilsch.f.  Elhnologie,  187J,  p.  245)  as  a 
stock  language,  and  possessing  in  the  grammar,  dictionary,  and 
catechisms  of  Parcja,  published  in  1012-13  in  Mexico,  the  oldest 
written  records  of  any  native  tongue  east  of  the  Boeky  Mountains. 
Gatschet  gives  a  full  account  of  its  structure,  which  philologists 
will  find  extremely  interesting. 

XIII.  Mexican  Races. — This  is  a  geographical  grouping,  tho 
region  comprising  an  exceptional  number  of  radically  distinct 
languages,  and  apparently  tliree  or  four  ethnical  types.  There  is 
one  large  and  important  linguistic  family,  the  Aztcc-bonora,  which 
stretches  southwards  to  Nicaragua,  and  for  which  Buschmaun  has 
sought  affinities  as  far  north  as  the  Shoshone  group.  Its  chief 
members  are  : — 

1.  AzlfC  or  itericaa  proptr,  widely  diffused  throuBhont  tho  Nahoa  empire, 
overthrown  by  Cortcz.  2.  Co/a,  In  the  state  Jalisco.  3.  Tarahuuiara,  InClilhua- 
ktin  and  Sonora.  4.  Ca/»i'/a,  In  Slnaloa  ond  Sonora.  6.  A'iyHi/on,  of  Klearagua. 
6,  T!asca!tfc,  of  San  Salvador.  With  these  are  probably  related  the  Pima  and 
Opata  of  Soiiora  and  Slnaloa,  the  Aeaxee  of  Durango,  and  tho  Tubal'  of  Chi- 
h;iahua. 

The  other  chief  stock  or  atlenstnot  yet  classified  Mexican  tongues 
are  the  Miztec  and  Zapoicc  of  Oajaca,  2'arasco  current  in  the  old 
kingdom  of  Michoacan,  Matlahinca  north  of  Anahuac,  Ceres  and 
Cochita  of  Sonora,  Tcpecano  of  Jalisco,  Zacatce  of  Zacatecas,  Tainn- 
lipcc  of  Tamaulipas,  and  Otomi^  an  interesting  form  of  speech  still 
almost  in  the  monosyllabic  state,  current  in  tiie  mountains  enclos- 
ing tho  Anahuae  table-land.  This  is  tho  more  remarkable  th.at  most 
of  the  other  Mexican  languages  are  highly  polysynthetic  ;  but  tho 
attempt  mado  to  connect  Otomi  with  Chinese  has  merely  served  to 
place  their  fundamental  difference  in  a  clearer  light. 

XIV.  Central  American  Jiaecs. — Like  tho  foregoing,  this  is  a  geo- 
graphical grouping,  with  one  wide-spread  linguistic  and  ethnical 
family,  the  Maya-Quichi  of  Yucatan  and  Guatenvala  with  an  outlying 
branch  in  Vera  Cruz  and  Tamaulipas.  Of  this  family  the  chief 
members  are  tho  Maya,  still  generally  current  in  Yucatan  ;  Zcndal 
and  iro/;i7  of  Chiapas;  Ma-ni  and  Pokomam  of  Vera  Paz,  Guatemala; 
Huastec  of  Vera  Cruz  and  Tamaulipas  ;  Tolonac  of  Vera  Cruz  ; 
QuicM,  Choi,  and  Zutugil  of  Guatemala.  Tho  Mayas,  like  the 
Aztecs,  possessed  a  writing  system,  of  which  three  documents  still 
Burrive, — the  Dresden  Codex,  published  in  Lord'  Kingsborough's 
collection  as  an  Aztec  MS.,  the  Mexican  MS.,  No.  2  of  the  I'aris 
National  Library,  and  the  Troano  MS.  in  Madrid.  Bishop  Landa 
even  credited  them  with  the  invention  of  an  alphabet;  but  all 
attempts  to  interpret  these  documents  by  the  key  left  by  him  have 
hitherto  failed. 

In  Nicaragua  and  Ilondur.is,  besides  tho  Aztec  Niquiran,  Squier 
[Nicaragua,  ii.  p.  305)  reckons  three  distinct  linguistic  groups ; — 
1.  Melehora,  ineladlnff  Uio  Walwa,  Rama,  Toaco,  Poya,  and  Walkna  or  Mnseo 
(Mosquito),  collcetively  known  as  Bravoe,  probably  of  Caiib  stock,  but  with  a 
mi.\ture  of  Negro  blood.  2.  ChoronUga,  Includlnglhc  Dirlan,  between  LakeNlear- 
ngua  and  the  Paclfle;  N'agrandan,  noitli  of  the  Dirlan;  Orollnnn,  about  the  Gulf  of 
Nicoya.    3.  Chonial,  Chondalea  highlands,  north  and  east  sldo  of  Lake  Klcaragun. 

In  Costa  Kica  and  tho  peninsula  of  Panama  there  aro  a  multi- 
plicity of  unclassified  tribes,  amongst  whom  aro  current  at  least 
L've  stock  languages : — 

(1>  iJorarto  of  Veragnaj ;  iX)  Savaniric;  (3)  Bayano,  Rio  Chapo,  Paelllc  coast; 
(4)  Manzaiiillo  (San  lilas),  Atlantic  coast,  Costa  Rlea ;  (5)  Brittri,  a  Costa  Rica 
dialect,  has  been  compared,  ,but  on  slender  ^ounda,  with  somo  West  African 
tongues. 

-XT.  New  Oranada  and  Ouiana  Races. — Tho  confusion  of  tribes 
'continued  southwards  into  the  Colombian  and  Venezuelan  Cor- 


dilleras ;  hut,  as  wo  proceed  eastwards  along  the  Orinoco  plains  and 
through  the  Guianas,  greater  order  seems  to  prevail.  In  Now 
Grau.ida  itself  there  is  at  least  one  marked  ethnical  and  linguistic 
group,  tho  ChibcUa  or  Muisca  of  Bogota,  a  civilized  people,  noted 
for  their  reinarkablo  taste  and  skill  in  the  execution  of  gold  orna- 
ments. Some  of  thcso  works  recently  discovered  and  exhibited  by 
Mr  I'owlcs  at  a  meeting  of  tho  Anthropological  Institute,  London, 
excited  universal  surprise  and  admiration.  This  little  known  but 
extremely  interesting  iieople  formed  an  important  link  in  the  chain 
of  civilized  and  agricultural  nations  stretching  along  tho  western  up- 
lands from  tho  Now  Mexican  Pueblos,  through  the  Aztecs  of  Mexico, 
Mayas  of  Yucatan,  Dor&chos  of  Veraguas,  Chibelias  of  Bogota,  and 
Peruvian  Quichuas,  to  tho  Aymaras  of  Bolivia.  Elsewhere  in  New 
Granada  tho  tribes  are  almost  past  counting.  In  the  southeni  pro- 
vince of  Po^jayan  alouo  ninety-four  distinct  languages  were  reckoned 
at  the  time  of  tho  conquest ;  and,  although  most  of  these  arc  ex- 
tinct, tho  unclassified  races  both  hero  and  in  the  north  are  still 
very  numerous.  Tho  only  largo  linguistic  group  is  that  of  tho 
Snlivi,  including  the  Betois,  Klcs,  Yaruras,  Atures  (extinct), 
Quaquas,  Macos,  and  others  about  the  western  head-streams  of  tho 
Orinoco  and  in  tho  Popayan  highlands.  Further  cast  is  the  Barri 
family,  including  the  Maypuri,  Baniwa,  Achcgna,  and  many  others  in 
Venezuela  and  Guiana,  besides  somo  tribes  as  far  south  as  Moxos  in 
Bolivia.  From  the  recent  ethnological  researches  of  Evcrard  F.  im 
Thurn  (British  Guiana  Museum,  Georgetown,  1878),  there  appear 
to  bo  at  least  four  independent  linguistic  groups  in  the  Guianas  :  — 
Warau  and  Arawack  in  the  coast  region,  Wapiana  or  Wapisana, 
with  Atorais,  in  tho  savanuah  region,  and  Cartfi  everywhere.  At  tho 
time  of  the  discovery  tho  Caiibs  represented  the  conquering  ele- 
ment in  the  "West  Indies,  whence  they  have  since  disapjiearcd,  unless 
a  few  survive  in  Dominica  (Vivien  de  Saint  Jlartin).  But  they  are 
still  numerous,  either  jiure  or  mixed  with  Negroes  and  others,  from 
Honduras  round  the  coast  to  tho  Amazon  delta.  They  are  repre- 
Bcuted  in  French  Gniana  chiefly  by  the  Galibi,  Oyapok,  Emcrition, 
Nuragwc,  and  liucuycnncs,  the  last-mentioned  on  both  sides  of  the 
Turaac-lluinac  range  (Dr  J.  Crevau,x  in  Tour  du  Monde,  June  28, 
1879).  In  British  Guiana  the  Carib  tribes  aro  tho  Ackauais  and 
Caribisi  of  the  coast  and  forest  regions,  the  Arecumas  and  Macusis 
of  the  savannah  region.  On  the  upper  Orinoco  aro  the  Carinas  or 
Calinas  ;  in  Dutch  Guiana  the  Kirtkiricots,  Acuria,  Saramacea, 
Aukan,  and  Malaaric;  in  Brazilian  Gniana  tho  Fiaughottos,  Parechi, 
Daurais  (extinct  ?),  Mandaucas,  Masacas;  in  Venezuela  tho  Tiveri' 
gotes,  Guuraunos,  Guayanos,  Tamanacs,  Avarigotcs,  Achcrigotcs, 
Piritus,  Palencas,  Chacopatas,  and  many  others.  On  the  affinities  of 
the  Carib  race  great  uncertainty  prevails,  some  regarding  them  as 
an  independent  stock,  some  tracing  them  across  tho  islands  to  the 
Allighewis  or  AUeghans,  who  aro  supjwsed  to  have  been  driven  by 
the  Algonquins  from  tlic  Mississippi  regions  in  the  10th  century, 
while  others,  with  D'Orbigny  (L'homme  Amcricain,  vol.  ii. ),  alliliate 
them  with  some  show  of  probability  to  the  Guaranis  of  Brazil. 

XVI.  Peruvian  and  Bolivian  Paces. — Hero  the  grouping  is 
strictly  ethnical  and  linguistic  in  tho  Cordilleras  and  upland 
plateaus,  which  are  mainly  occupied  by  one  great  historical  and 
civilized  race,  with  two  wfll-delined  branches — Quichua  of  Peru 
and  Aymara  of  Bolivia.  Under  the  Incas  Quichua,  one  of  the  most 
highly  cultivated  but  also  one  of  tho  harshest  of  American  tongues, 
was  current  along  both  sides  of  the  Cordilleras,  from  Quito  on  the 
equator  southwards  to  thoArancanian  domain  about  30°  S.,  but  in- 
terruj>tcd  between  13'  and  20*  S.  by  the  Aymara,  which,  like  the 
northern  Quiteuo,  seems  to  be  an  older  and  ruder  form  of  the  corn- 
men  stock  language.  Still  more  primitive  forms  were  probably  the 
extinct  Cura  and  Puruha  of  F.cuador.  But  in  this  northern  pro- 
vince, which  was  the  last  added  to  the  empire  (under  the  twelfth 
Inca  Huaina-capac),  thero  were  said  to  be  at  the  conquest  forty  other 
nations,  speaking  as  many  distinct  languages,  with  three  hundred 
different  dialects.  Of  these  a  tonsiderable  number  still  people  tho 
banks  of  the  Yapnra,  Puluraayo,  Pastassa,  Napo,  and  other  north- 
western head-streams  of  the  Amazons,  the  most  noteworthy  being 
the  Jivaros  of  the  Pastassa,  the  ZapAros  of  tho  upper  Napo,  tho 
Angutcras  and  Orrjoncs  of  the  lower  Napo,  the  Colorados  and 
Capayas  of  tho  uplands  east  of  Quito,  and  the  Copancs  of  the  upper 
Aguarico.  Tho  secret  lang\iago  of  tho  Inras  was  apparently  the 
Aymara  of  Lake  Titieara,  tho  cradle  of  their  race;  and  remotely  con- 
nected with  tlio  same  branch  are  probably  the  Olipo  or  Atacameno, 
between  lS)°and  22°  S.,  and  tho  Change,  between  22°  and  24°  S.,  al- 
though n.  A.  Philippi  (Pcisc  durch  die  Waste  Atacama,  Halle,  1 860) 
regards  this  latter  as  fundamentally  distinct  both  from  tho  Quichua 
and  the  Aymara. 

Antisuyo,  the  eastern  division  of  tho  old  empire,  stretching  alon" 
tho  eastern  slopes  of  tho  Peruvian  and  Bolivian  Andes  between  10 
and  19°  S.,  is  occupied  by  five  nations,  tho  Yvracares,  Mocctcnes,  Ta- 
canas,  Maropeis,  and  Apolistas,  whom  D'Orbigny  (op.  cit.,  vol.  i. )  col- 
lectively calls  Antisians,  affiliating  them  to  tho  Quichua-Ayinara 
family,  from  which,  however,  they  differ  in  speech  and  physique 
as  profoundly  as  they  do  from  each  other.  Hence  the  so-called 
Antis  or  Antisians  of  more  recent  anthropological  work  have  no 
ethnical  or  linguistic  unity,  and,  liko  Chinchasuyo,  Candisuyo,  and 
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floUoiuyo,  t.e.'nortlicrn,  wostcm,  nnj  soutliorn  province,  the  torin 
Antuuyo  itself  is  purely  geographical.  _ 

As  wo  descend  to  tlio  Bolivian  lowlands,  the  confusion  of  races 
reaches  its  climax  in  t!io  provinces  of  Moxos,  Cliiquitos,  and  Gran 
Chaco,  Notnithstanuingthc  disappearance  of  many  tribes  in  recent 
years,  E.  D.  Matthews  (Up  the  Atnazoii  aiid  Madeira,  1879)  still 
found  in  the  Bcni  Missions,  Moxos,  besides  the  above-mentioned 
Haropas,  six  distinct  tribes — Cayilbabas,  itobimas,  MojcHos,  Cani- 
cKanas,  Itonamns,  and  Baurca — "  each  having  a  langua>;o  of  ita 
own."  But  the  H.iurcs  would  seem  to  be  a  branch  of  tiic  MojeBoa, 
who  arc  again  affiliated  to  tlio  Maypuri  of  the  Barre  family  (see 
XV.).  Other  nations  in  Moxos  with  distinct  speccli  are  tlie  C/iapa- 
euros  in  the  south-east,  and  the  Pacagitaras  and  Itcnes  in  the  north. 

Chinuitos  is  occupied  by  eleven  distinct  nations,  all  speaking  radi- 
cally dillercnt  languagci,  but  presenting  a  uniform  physical  tyjw: — 
Chiquitos  in  the  centre;  Samiicus,  Cttrava,  Tapiia,  m\i  Corabccaa 
origWially  in  the  south-east  ;  Saravccas,  Otukcs,  Curuminacas, 
Covarecas,  Curucanecas,  in  the  north-east ;  and  raUoiwcas  in  the 
uorth-wcst  Tholanguageof  theChicjuitos,  of  whom  therv  are  endless 
■ubdivisions,  is  one  of  the  richest  and  most  widely  dilTused  in  South 
America,  serving,  like  the  Tiipi  in  the  east,  as  a  sort  of  lingua  ffanca 
in  the  Bolivian  lowlands  and  the  northern  parts  of  Gran  C'liaco. 
The  numerous  tribes  of  this  latter  region  seem  to  form  an  ethnical 
group  related  to  tlie  Chiiiuilos  peoples,  and  like  them  speaking  a 
great  variety  of  distinct  languages.  The  greatest  confusion  still 
prevails  as  to  their  mutual  relations ;  but  the  main  linguistic  groups 
seem  to  be  the  Mocobi-Toba  of  the  Salado  and  Vermejo  livers; 
the  Mataguaija,  including  the  Vilda,  Lule,  and  Chancs  between 
the  I'ilcomayo  and  Vermejo ;  the  Abipone,  on  the  right  bank  of  the 
Parana,  between  28°-30''  S.  ;  and  the  socallcil  Lciigua  (properly 
Jicuije)  in  the  centre  of  Gran  Chaco,  surrounded  by  Mocobi  tribes. 
Here  were  also  the  extinct  OiMi/curiM (probably  akin  to  the  Tobas), 
noted  for  their  skill  in  horsemanship.  Hence  the  term  Guaycuru 
came  to  bo  applied  generally  to  all  the  mounted  Indians  of  Gran 
Chaco,  and,  though  no  longer  the  name  of  any  particular  tribe,  it 
continues  to  figure  in  ethnogr.iphic  works  as  a  racial  designation, 
increasing  the  confusion  in  a  region  already  ovcrburdeued  with 
obsolete  or  erroneous  ethnical  nomenclature. 

XVII.  Brazilian  Races. — Here  the  grouping,  with  one  great  ex- 
ception, is  still  mainly  geographical.  The  exception  is  the  wide- 
spread Tupi-Ouarani  etnni  al  and  linguistic  family,  rivalling  in 
extent  the  Athabascan  and  Algonquin  of  the  northern  continent, 
and  including,  besides  a  creat  part  of  Brazil,  nil  Paraguay,  about 
half  of  Uruguay,  large  enclaves  in  Bolivia,  and,  if  the  Carib  is  to  be 
regarded  as  a  branch,  nejxrly  all  the  Guianas  and  Venezuela.  Of 
tins  race  the  two  main  divisions  are  the  Ouarani,  from  about  tlio 
neighbourhood  of  Monte  Video  to  Goyaz  south  and  nortli,  ami 
stretching  west  and  east  from  the  Paraguay  to  the  Atlantic,  and  the 
Tupi  thence  northwards  to  the  Amazon  and  Rio  Negro.  The 
S'juthern  division  may  be  regarded  as  nearly  compact,  but  the  nor- 
thern everywhere  encloses  a  number  of  races  apparently  of  dilferent 
etocks,  while  along  the  Amazon  and  its  grei^t  tributaries  the  tribes 
are  as  numerous  as  they  arc  diverse  in  speech  and  often  in  [ihysique. 
Over  15  distinct  peoples  are  mentioned  on  the  Xinga  rivir  alone, 
20  on  the  Tapajoz,  as  many  on  the  Ucayali,  50  on  the  Japura,  R. 
S.  Clough  (The  Amazons,  1872)  gives  lists  of  33  on  the  Purus,  and 
of  37  on  the  Nsupes,  a  tributary  of  the  Kio  Negro  ;  over  100  differ- 
ent dialects  are  current  on  the  Rio  Negit>  itself  (.Martius),  and  as 
many  as  231  tribal  names  occur  in  Milliet  de  Saint-Adolphc's 
Diccionario  Gcographico  do  Imperio  dc  Brazil  (Vans,  1863).  Hero 
the  only  means  of  communication  is  afforded  by  the  Lingoa  Gcral, 
or  "  general  language,"  which  is  based  on  the  Tupi,  and  which  has 
gradually  become  current  throughout  the  empire. 

Of  the  Guarani-Tupi  stock  the  most  representative  races  are  the 
Tupinanikas,  formerly  dominant  on  the  coast  of  Para ;  the  Tupini- 
fiiitis  of  TCspirito  Santo ;  the  Pcliguares  of  the  Paraiba ;  the 
Tiipnias of  Bahia;  the  Tobajares oX  Maranliao  ;  the  CacUs  of  Ceara; 
the  Obacatuaras  of  the  Rio  S.  Francisco;  the  Mumlrucus,  Apiaeas, 
tnd  Afaiih^  of  the  Tapajos;  the  Tappis,  Palos,  and  Minuanos  of  Rio 
Grande  do  Sul  ;  the  Pilnrunas  of  the  river  Curitiba  ;  the  Guan- 
hanaris  of  the  Parana;  the  Guarayas  and  Chiriguanos  of  the  upper 
Memore,  Bolivia;  the  Omagnas  of  the  Vapura;  the  Manaos,  Juris, 
Terecumas,  Caripnnas,  and  nine  others  in  the  Rio  Negro  basin. 

The  Non-Guarani  clement  in  Brazil,  often  collectively  known  to 
the  Tupis  as  Tapuyas,  i.e.,  "strangers"  or  "  enemies,"  has  hitherto 
baffled  all  attempts  at  classification.  The  best  known  groups 
mostly  linguistic,  arc  the  Aimore  or  Botoeudo  of  the  Aimoro  coast 
range  ;  the  Pamacan,  widelv  dilTused  in  Bahia  and  Minas-Geraes  ; 
the  Ciirya,  with  many  subdivisions  in  Rio  Janeiro,  Espirito  Santo, 
and  Minas-Geraes  ;  the  Canecran,  with  five  branches  in  Para  and 
Ooyaz;  the  Cairiri  or  Kiriri,  a  large  nation  in  the  Borborema  moun- 
tains, with  two  branches  (  Velhos  and  Noivs)  in  Pemambuco,  Para- 
hiba,  and  Ceara,  grouped  by  Martins  with  the  Moxos  of  Bolivia,  the 
Cunamares  of  the  Jurua,  the  Majurunas  of  the  Javarr,  the  Manaos 
of  the  Rio  Negro,  and  many  others  under  the  collective  name  of 
Ouck  or  Coco  ;  the  Oi  Vith  diverse  prefixoi  (Au-Gi,  Can.icata-G^, 
Cran-Oi,  Payco-G&,  Pontaok-G^,  ftc.)  in  Marar.USn  and  Para,  with 


whom  must  bo  grouped  theTinibiras  of  Goyaz  ("  fallavio  o  idioDit 
dos  Gamclleiros  ou  Timbiras,  "  M.  de  Saint-Adolphe,  i.p.  384);  the 
Vouvi  of  Matto  Grosso,  now  united  with  the  Choco,  I'ipian,  and 
Uman,  all  of  like  siieech  ;  the  Carijos,  formerly  Very  powerful  in 
province  Sao  Paulo,  now  mostly  fused  with  others;  the  Varajas  abd 
CAamiiooj of  rivers  Araguaya  and  lower  Tocantin^,  Goyaz,  and  Para; 
the  Goya,  very  uumeruun  iu  Goyaz,  ia  which  province  they  give  their 
name  ;  the  CliarTuas,  formerly  very  powerful  in  the  extreme  south 
and  in  Uruguay,  grouped  by  U'Orbigny  with  the  Pampas  Indians, 
and  described  by  him  as  "  peutetre  la  nation  Amcricaine  quel'in- 
tensite  do  la  couleur  rapprocho  le  plus  du  noir"  (ii.  p.  85);  tlia 
Bororo.i,  formerly  dominant  over  a  vast  regiorn  in  Matto  Grosso. 

X  Vlll.  Atislral  Races. — These  occupy  four  geographical  areas,  to 
which  correspond  four  distinct  ethnic.il  and  linguistic  groups: — 

1.  .Jiii:«or./fraiic<iniaii,  Chilian  and  Patagonian  Cordilleras;  t)*]* 
very  uniform,  and  by  D'Orbigny  afliliatcd  to  the  Peruvian  ;  speech 
entirely  distinct  from  all  others,  and  spoken  with  little  dialectic 
variety  throughout  the  whole  arex  The  numerous  branches  are 
generally  indicateil  by  a  geographical  terminology,  as  Picunche, 
"northern  people,"  Pitclc/ie,  "eastern  people,"/fuiHicA<,  "south- 
ern people,'  &c.,  the  final  syllable  eke  signifying  "people."  But 
the  official  Chilian  divisions  are  : — (a)  Mohiche,  or  Arribaiws,  i.e., 
"  highlandcrs,"  and  Abajinos  or  "lowlanders,"  between  rivers 
Malleco  and  CautiiiL;  (4)  Lavqucndie  or  Coslinos,  i.e.,  "coast 
people,"  between  rivers  Lcbu  and  Imperial ;  (c)  Uuilliehe,  or 
"  soutlicrners,"  in  two  divisions,  south  of  rivers  Cautin  and  Tolten. 
Total  population,  24,360  unmixed  Araucanians  (Edouard  Sive,  he 
Chili  tcl  qn'il  est,  Valparaiso,  1876). 

2.  PiM/cAf,  occupying  the  Pampas  region  from  the  Saladilloto  tiia 
Rio  Negro  ;  hence  known  to  the  Spaniards  as  the  Pampas  Indians. 
Ptulchc  or  eastern  people  is  their  Araucanian  name,  answering  to 
the  Patagonian  I'oncc  and  Pcnck.  There  is  great  uniformity  of  typo 
and  speech,  the  latter,  like  Araucanian,  being  distinct  from  all 
othei-s.  No  well-recognizcd  tribal  divisions  exist.  The  race  is  dying 
out  or  becoming  absorbi  d  in  the  gciier.il  mass  of  the  Argentine 
population. 

3.  Patagonian,  tho  Tchuclche,  Chuckhe,  or  Uuilliehe  (i.e.. 
"southerners")  of  the  Aiaucani.nns  ;  national  name  Tsoneca;  area, 
Patagonia  from  the  l!io  Negro  to  Magellan  Strait,  and  from  the  Cor- 
dilleras to  tho  Atlantic.  This  is  the  tallest  race  on  tho  globe,  with 
mean  height  5  feet  11  inches  ;Toninard,  Anthropoloi/y,  p.  320),  and 
otherwise  diircring  widely  from  all  the  Americnn  types,  with  which 
they  have  nothing  in  common  except  the  structure  of  the  hair  and 
the  polysynthetic  form  of  their  speech.  The  present  race  again 
seems  distinct  from  tho  prehistoric  in  this  region  as  represented  by 
tho  skulls  recently  found  by  Moreno  at  El  Carmen  on  the  Rio  Negro.' 
These  arc  highly  dolichocephalous,  whilst  DrA.  Weissbnch  (Zeilsehr. 
fiir  Ethnologic,  1877,  p.  8)  represents  the  modern  Tchuelches  as 
amongst  tho  most  bracbyccphalous  on  the  globe,  approaching  in 
this  respect  nearest  to  the  chimpanzee  type. 

4.  Fucgians,  the  Pcschcraia  of  some  writers,  Tierra  del  Fuego  ; 
no  recognized  collective  national  or  tribal  names  ;  one  ethnical  type, 
entirely  different  from  the  Patagonian,  and  by  D'Orbigny  allied  to 
the  Araucanian;  two  apparently  distinct  languages,  a  northern  and 
a  southern  variety,  with  no  known  aSinities  to  any  on  the  mainland 
or  elsewhere.  They  probably  occupy  the  lowest  scale  of  culture  in 
the  .'Vmcrican  division  of  mankind, — in  this  respect  corresponding  to 
the  Negritos  and  Bushmen  of  tho  e.nstem  hemisphere. 
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Hucnos  A.vrcs,  183C;  S.  G.  Dmke.  Bicgiaptiy  and  Uistorj/  of  the  Aorth  American 
Indians,  ll'-ston,  1837;  D'Orbipny.  L' Homme  Americain.  I'arla,  M39;  Dr  ('. 
Martius,  "  l>io  VtrKan;:cnheit  und  Zukunlt  dcr  Amcrlkani^chen  Mrnschhell,"  In 
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the Hocky  Moutttaini,  I.4)nOon.  J84C ;  H.  Hale,  kthnotoffyand  I'hitotoyy. i'hiladclphla. 
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die  Vdlier  der  /.'uts.  Amerila,  llclalnplure.  18.'»5:  .Vhootcnft,  Ititt.  and  Slat. 
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t  Californica,  Sacramento.  1863;  Milltct  de  Sfclnt-A<Iolplic,  Di,-ctonario  Geograyhtco 
do  Imperio  do  Bratit,  Paris.  1863;  H.  Y.  lllndc.  The  Labrador  y'rtit«m/a,  Londo- , 
1863;  DrTh.  Waltz.  Anthropologie  der  .Vatu-rdlt-r,  Ix^lpilc.  1864  ;  Nit  Pcrtot, 
if^moire  sur  Its  morurs.  eoutumes,  et  religions  des  Pauiages  de  r Amerique  Srplrv- 
Irionale,  Paris.  1864;  Splx  and  llanlua,  Beilrage  tvr  Ethncyraphie  Attteriiat, 
Lclpsic,  1867  ;  R.  O.  Ijilham.  "Papcia  on  the  South  .\inorlcan  Races,"  in  the  Somh 
American  Missionary  Magatime,  1868;  O.  M.SprtMt,  Scenes  and  Studtes  of  Sa*a;'e 
Life,  London.  1S68;  P.  >larcoy.  Voyage  a  trarers  r.lmeriijve  du  Sud,  Parla,  I8f.^  ; 
W.  Schultz.  ••  .Natur-  und  Cu1tun*tndlcn  tlbcr  SUd-.^mcrika  und  seine  Bewohnir,* 
flul.  of  the  Dresden  Geogr.  Soc..  1868;  CI.  It.  Marliliam.  "The  Tilbca  of  the  Emnlrj 
of  the  Incaa."  In  your. /f.<?co./r.  Soc  vol.  nil..  1871;  H.  M.Dancrofu  The  !iatit€Ra:cs 

of  the  Pacific  States  of  .^oith  Amenta.  I d>>n,  1876:  Jaa.  Orton,  Tht  Andfs  and  Iha 

Amaton,  1876;  M.  I'etitol,  several  paper*  on  the  Attubavan  Indlsnv  in  !.'.ii-'t 
G^graphigue,\^6S,  and  In  ftul.  de  ia  .Sof.  de  C^ogr.,  Paris.  1876-7  ;  R.  V't.  hM»*. 
"Anthropologic  Amer.kas,"  In  Verhandlun^en  der  Berliner  Gete:!*ch  if:  r'ur  .tnr*n> 

fologtt,  1877,  p.  114-&G;  J.  W.  Powell,  "On  the  Philosophy  of  the  .North  Aintnrtn 
ndians,"  In  Bull,  of  tht  Amer.  Geo.  Soe.,  1877,  II.  p.  46 ,  L.  SImonIn,  **  Lea  InC.  na 
dea  £uU-l'nla,"  In  Bui.  de  la  Sor.dd  Ceofraphie,  Parta,  vol.  ITI.,  1878;  SchelU- 
ScUaek.  ■-  Die  Amcrtkinlaclicn  GUll«r,'*c.,  der  Tier  WcllrlchtDagcn,'  la  ttUtcJsr, 
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M'  Bthttorogte.Wi,  p.  Jll;  Cli.  Wiener,  "  EipMIMon  SclcntHiiue  «aP^rou  et  en 
BottTle,"  In  io  Tour  da  Uonde.  1878;  W.  Rtlss,  "Dlo  Chlbchi  Sprache  In  Neu- 
Onmada,"  In  Aui  Alltn  WttuhtUm,  Ix,  J878;  V.  A.  Walte-Bran,  Tabiiau  Oro- 
graphique  de  la  diitribution  elhnographitfue  det  natiotit  et  dfi  lanyufS  an  Mtxique^ 
N«rcy,  1878;  V.  Damaa,  Lti  IndUnt  PiatohRougti,  Parli,  1878;  E.  Ton  Hesse 
Wartegg,  A'ord-AmcHia,  land  tirtd  Ltule,  Lelpslc,  1678;  Albert  S.  Gatschct, 
"  Farbenbencnnuiigen  In  Nord-Amcrlkaniaclien  Sprachen,"  In  Zcilschr.fUr  Elhno- 
UigUf  18(9,  p.  293 ;  V\.  Ameghlno, "  L'Hnmme  prt^hlstorlquo  dans  La  Plata,"  In  Rev. 
tAnUtropologie,  1879.  p.  210  ;  A.  StUbcl,  Peruvian  Anliquitiri,  tht  Nea-opoht  of 
AvmK,  London  anri  Berlin,  19811  CI."  R.  Morkham,  ftrii.lSSl;  ContribiiHtml  to 
AorJ*  AmnUan  F.llmotogi/,  edited  by  J.  W.  Powell,  Wnjihlngton,  GoTcmment 
FrtntlnK  OOlce,  1677-«1 ;  ntimeroua  other  papers  on  tho  Amcrk-iin  races  and  laii- 
Kuagn  In  Zcltsrhr. /ilr  Ethnologie,  Report t  0/ the  Truileri  of  the  Pcabodn  Muteiim 
of  American  Arehrro!oyj/  and  Ethnofogs/;  The  American  Ethnolcjical  Transaetiont; 
Reports  n/ the  Smithsonian  Institute;  Colleeeao  de  ^otieias  para  a  historia,  .  .  . 
dat  noiZet  ullramaiinas,  published  by  the  Lisbon  Royal  Academy.  Further  de- 
talliof  the  bIbliOKraphy  will  be  found  In  H.  £.  Laiwig'a  Literature  ofihe  Ameri- 
can languages.  London.  1864 ;  W.  Field,  A  n  Essaf  towards  an  Indian  Bibliography, 
Ne»  York,  IST.l ;  Le  Clerc.  Bibliotheca  Amerirana.  Parli,  1878  ;  J.  W.  Powell,  In- 
OW<K.-w,l  (0  (V  Studs  <>f  the  Indian  languages,  Washington,  1880.       (A.  H.  K.) 

MoDEEN  History  and  Present  Distribution  of  North 
American  Indians. 

At  the  date  of  European  settlement  in  tlie  American  Conti- 
nent, the  Indian  population  of  the  present  area  of  the  United 
.States  was  varioii.sly  estimated,  and  as  low  a.s  1,000,000.  In 
Mr.  JetTerson's  lime,  it  wa-s  tliougiit  that  tliere  were  000,000  to 
1,000,000;  in  1S22,  Kev.  .J.  D.  Moi-se  estimated  them  at  471,136; 
in  1S32  Drake  placed  the  number  at  313,000,  and  in  1840  at 
400,000.  In  lS-55  the  t'ommissioner  of  Indian  Ailain*  re- 
ported 350,000  then  in  the  United  States;  306,47.5  in  1866. 
By  the  census  of  1870  tliere  were  383,.577,  and  by  that  of  1880, 
2.5.5,938.  In  1886  tlie  Commissioner  of  Indian  Affairs  esti- 
mated the  number  at  247,761.  The  conclusion  is  that  the  In- 
dians are  gradually  decreasing  in  numbers.  For  the  last  eight- 
een years  the  average  decrea.se  of  the  ''  civilized  "  or  "  partially 
civilized"  Indians  has  been  a  little  less  than  2,000  a  year. 
The  number  of  Indians  in  Canada  at  the  present  time,  is  esti- 
mated at  130,000. 

The  following  table,  prepared  from  the  report  of  the  Com- 
missioner of  Indian  Anairs  for  1884,  shows  the  number  and 
locality  of  the  present  tribes,  and  may  be  relied  upon  as  being 
as  correct  as  the  nature  of  the  question  will  permit : 

Number  of  Popula- 

State*  and  Territories.                 Agencies.  tion. 

Arizona 3  18.699 

California 4  4,736 

Colorado 1  991 

Dakota 9  32,111 

Idaho 3    .  3,676 

Indian  Territory 6  18,334 

Indian  Territory  (five Civilized  tribes)...  1  64,000 

Iowa I  854 

Kansas.. 1  976 

Maine 0  410    ' 

Michiigan 1  9,577 

Minnesota 1  6,287 

Montana 5  15,333 

Nebraslta,  including  201  attached  to  Kan- 
sas, but  still  living  in  Nebraska 2  3,602 

Nevada 2  5,016 

New  Mexico 3  30,003 

New  York 1  5,007 

North  Carolina 1  3,100 

Oregon 6  4,255 

Texas •  97 

Utah 2  2,309 

Washington 6  10,846 

Wisconsin 2  6,628 

Wyoming 1  1,855 

Indiana  and  Florida 0  892 

Total 61  446,794 

BRITISH  AMERICA.  Population. 

Ontario 16,892 

Quebec   12,023 

Nova  iScotia 2,197 

New  Brunswick 1,524 

Prince  Edward  Island 292 

Peace  River 2,038 

Manitoba 33,959 

Athabasca 8,000 

British  Columbia 39,011 

McKenzie  District 700 

Rupert's  Land,  Labrador  and  Arctic  coast 916 

Total 131,952 

When  the  Confederation  of  States  was  formed,  the  Indians 
became  a  charge  of  the  Congress,  and  pafjsed  under  its  control. 
In  1785  an  ordinance  for  the  ri-gulation  of  Indian  affairs  was 
passed  by  Congress.  By  this  ordinance  all  the  ofhcial  inter- 
course between  the  Indian  superintendents  and  llie  Indians 
was  to  be  "held,  transacted  and  done  at  Uie  outposts  occupied 
by  the  troops  of  the  United  States."     The  War  Department 

"Indians  In  charge  of  a  United  States  Officer. 


thus  came  in  charge  of  Indian  affairs.  From  1798  to  1834  In- 
dian superintendents,  agents  and  traders  were  appointed  bv  the 
l^resident.  The  act  of  181.S,  however,  ordered  that  thev  be 
conlirmed  by  the  Senate.  Tliis  form  of  management  lieid  in 
force  imtil  March  3,  1849,  when  tlie  Indian  office  was  trans- 
ferred to  tlie  newly  createil  Department  of  tho  Interior.  The 
Indian  office  is  now  in  tlie  Department  of  tho  Interior,  witli  a 
coinmLssiouer  under  the  general  charge  of  the  secretary.  I'res- 
ideut  U.  S.  tirant,  during  liis  first  term,  inaugurated  ;'evcra! 
changes  in  the  Indian  policy,  fraught  with  more  good  to  the 
country  and  to  the  Indian  than  all  the  measures  of  tht  years 
])ast.  Under  liis  administration  tlie  Indian  Peace  Commission 
was  organized,  and  Congress  ordered,  by  act,  that  no  more 
treaties  be  made  with  Indians  as  Nations. 

The  system  of  contracts  for  supplies,  the  method  of  distribu- 
tion of  both  supplies  and  rations  at  the  agencies  were  changed 
and  made  more  exact,  and  the  Indian  superintendencies  of 
agencies  in  the  states  and  territories  abolished.  Tlie  agents 
were  made  to  repoit  directly  to  the  Commissioner  of  Indian 
Aflairs,  who  was  given  a  corps  of  inspectors  to  observe  their 
work.  To  Clencral  Grant  the  Indian  of  the  United  States  is  in- 
debted for  his  present  advanced  condition  in  the  matter  of  his 
relation  to  the  nation.  The  policy  of  (ieneral  Grant  became 
known  as  the  Peucc  Policy.  He  was  aided  in  this  movement 
by  various  religious  bodies,  who  first  met  tlio  Board  of  Indian 
Commissioners  at  Wa.shington,  on  January  13,  1880.  Tlie  en- 
tire Indian  population  was  apportioned  out,  and  the  several 
religious  denominations  asked  to  name  certain  agents,  who 
were  then  appointed  by  the  I'resident.  These  denominations 
were  as  follows:  Friends,  Alethodist,  Catholic,  Baptist,  Pres- 
byterian, Congregational,  Protestant  Episcopal,  Unitarian, 
United  Presbyterian  and  Evangelical  Lutheran.  According 
to  tlie  existing  Indian  policy,  an  Indian  is  a  person,  within 
the  meaning  of  the  laws  of  the  United  States.  Still  by  law 
and  by  the  Department  of  the  Interior,  he  is  considered  a"  ward 
of  the  nation,  and  so  treated.  All  Indians  are  to  be  placed  on 
reservations,  and  rations  are  to  be  issued  at  stated  times.-  All 
the  Indians  are  not,  liowever,  subsisted  by  the  government. 
Farming,  manufacturing  and  herding  are  to  be  encouraged  as 
far  as  possible,  so  as  to  make  all  the  Indians  eventually  self- 
supporting.  To  this  end  farming  implements,  tools  and  cattle 
are  purchased  and  given  into  the  cliarge  of  the  Indians,  under 
direction  of  the  agents.  F^ducation,  cleanliness,  thrift  and 
morality  are  also  taught  and  enforced.  Monogamy  is  insisted 
upon.  Clothing  is  furnished  under  judicious  regulations  of 
the  Indian  Department.  Schools  for  the  young,  and  medical 
attendance  are  provided  by  the  government,  and  the  religious 
denominations  are  free  to  teach  and  instruct  them  in  their 
creeds. 

It  is  the  policy  of  Congress  that  the  Indians  .shall  become 
citizens  of  the  United  States  upon  renouncing  their  tribal  re- 
lations. Depredations  upon  whites  by  Indians  are  compen- 
sated for  out  of  annuities.  To  the  Indian,  also,  has  been 
extended  the  benefit  of  the  homestead  law,  but  the  land  so  ac- 
quired can  not  be  alienated,  without  flie  consent  of  a  United 
States  judge,  for  twenty-five  yeai-s.  The  United  States  recog- 
nizes no  tribal  government,  and  the  appointment  or  election  of 
chiefs  must  be  approved  by  the  agent  or  Department.  There 
are  also  provided,  by  tlie  government,  Indian  courts  and  police. 
The  purchase  of  supplies  for  the  Indian  service  is  made  in 
open  market,  and  the  contracts  are  awarded  to  the  lowest  bid- 
der. The  proper  placing  and  distribution  of  such  supplies 
devolve  on  the  Commissioner  of  Indian  Aflairs. 

The  policy  in  Canada  is  similar  i  i  almost  every  respect  to 
that  of  the  Ignited  States,  but  the  results  have  not  been  the 
same.  Canada  hsLS  never  had  any  troul)le  with  the  Indians, 
while  the  relation  between  the  Ihiited  States  government  and 
the  red  man  has  been  one  of  almost  constant  warfare.  This  is 
in  ])art  due  to  the  fact  that  tlie  agents  of  the  Dominion  of  Can- 
ada remain  in  ofllce  during  life  and  arc  trusted  by  the  Indians, 
while  under  the  United  States  government  the  agents  are  con- 
stantly changing.  Moreover  in  the  United  States  they  are  ap- 
pointed by  the  churches,  and  are  often  unlit  for  the  position. 

Treaty  after  treaty,  made  with  the  Indians  in  the  pa.st,  haf 
been  violated  by  the  government,  and  the  Indians  finding  their 
confidence  misplaced,  have,  on  their  part,  neglected  to  adhere  to 
the  requirements  of  the  laws.  In  Canada  the  aborigines  have 
not  been  driven  from  tlieir  hunting  grounds.  They  have  been 
treated  more  humanely,  and  in  consequence  of  all  this,  they 
have  remained  in  or  near  their  old  homes?.  The  land  which 
embraces  their  old  hunting  grounds  has  not  been  m  demand 
for  the   whites   y<'t,    nor  are  the  Indians  ;ls   numerous   as   in 
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Anierica.  Tliey  number  only  about  two-fifths  as  many  as  are 
in  the  United  States  and  are  over  a  larger  territory,  *liich  liiu 
a  while  popiUation  of  only  one-tenth  of  that  of  the  United 
States. 

The  Indian  ailiec  of  Great  Britain  have  been  most  devoted 
adJierents  of  the  crown,  in  war  and  peace.  A  state  of  depend- 
ence in  many  things  seems  to  be  congenial  to  the  Indian  char- 
acter. Many  of  these  Uoniiuion  Indians  were  formerly  resi- 
dents of  the  lands  now  embraced  within  tlie  United  Stales,  and 
several  of  the-se  bands  are  offshoots  from  portions  of  tribes  now 
resident  within  the  Kepiiblic,  notably  the  Six  Xations,  C'liippe- 
was  and  I'oitawalomies. 

The  Indian  population  ot  the  Republic  of  Mexico  in  18!j4 
was  about  3,o00,000  and  steadily  on  the  decrease.  They  are 
sonsetimes  left  to  the  control  of  the  states  in  which  they  reside, 
but  generally  are  left  to  thcm.selves,  as  land  is  iilenty  and  com- 
mon. The  lack  of  immigration,  the  slight  demand  for  land, 
and  a  bounteous  nature,  making  lood  and  clothing  ea.sily  ob- 
tainable, are  great  aids  in  Mexico  in  the  control  of  the  Indian. 
in  the  pa-st,  the  Roman  Catholic  church  has  been  largely  in- 
terested in  thoir  r.ianagemcnt  and  improvement,  and  at  the 
l>n>sent  time  dill'erent  churclics  in  the  United  States  are  estab- 
lishing missionary  stations  among  them. 

Locution  of  Indians  in  the  Dominion  of  Canada. — In  the  prov- 
ince of  Ontario  there  are  the  Algonquins,  Chippewa-s,  Iro- 
(juois,  Mohawks,  Oneidas,  Ojibbewas  and  Six  Nations.  In 
Quebec  are  .Mgontjuins,  .Vmiilicties,  Ilnrons,  Iroquois,  Mic- 
macs  and  Xa.skapecs.  In  Nova  Scotia  there  are  the  Micniacs. 
In  New  BruiLswick  the  Micmacs  and  the  Amalicties;  the  Mic- 
macs  also  n"side  in  I'rince  Kdward  Lsland.  In  Manitoba  are 
foimd  |)rincipally  the  Cliippewas  and  a  few  Sioux. 

The  Dlstribution  of  Ixdiaxs  im  the  United  States. 

Mohegaw. — This  tribe  are  the  remains  of  all  that  are  left  of 
the  once  powerful  and  celebrated  tribe  of  Pequots  of  Massa- 
chusetts. In  their  wars  and  dissensions  with  the  whites,  a 
considerable  portion  of  the  tribe  moved  oil' under  the  command 
of  a  rival  chief,  and  established  a  separate  tribe  or  band,  and 
t<>'>k  the  name  of  Mo-hee-con-neuhs,  which  they  have  preserved 
until  the  present  day,  the  rest  of  the  tribe  having  long  since 
been  extinct.  They  reside  on  a  tract  of  land  near  \\  innebago 
lake,  Wisconsin,  given  them  by  the  government.  The  tribe 
numbers  400  or  ."lOO. 

Pe<ino(U  or  SUtckbridqes. — Of  the  five  principal  nations  of 
New  England  in  1074,  tnePequods  or  .Moliegan.s,  the  two  being 
considered  as  one,  wore  tribes  of  considerable  influence  and 
strength  of  numbei-s,  claiming  authority  over  all  the  Indians 
of  the  (onnei'ticut  \'alley.  Ellioi's  translation  of  the  Bible 
is  in  a  particular  dialect.  The  Stockbridges,  so  named  from 
the  place  of  iheir  residence,  were  originally  a  part  of  the  llou- 
satonic  tribe  of  MassachusctLs,  to  whom  the  legislature  of  tliat 
state  granted  a  section  of  land  in  173t).  They  were  subse- 
quent ly  removed  to  New  Stockbridge  and  IJrotherton,  in 
Western  New  York.  They  had  good  lands  and  fine  farms,  and 
were  rapidly  becoming  worthy  of  citizenship,  when,  in  18.57, 
they  were  removed  to  a  reservation  near  (_ireeu  Bay,  NViscon- 
sin,  where  they  now  remain,  on  which  their  agent  reported  no 
white  man  could  obtain  a  comfortable  livelihood  by  farming. 
The  tribe  has  130  members  remaining. 

The  Dilnvarig  are  the  remains  of  a  bold,  daring  and  numer- 
otiB  tribe,  formerly  of  the  states  of  Pennsylvania  and  Delaware, 
and  the  terror  of  all  the  eastern  tril)es.  In  1010,  the  Dutch 
Iwgan  trading  with  them,  buying  so  much  of  their  land  that 
they  had  to  move  inKnu  for  g:ime  and  furs.  Afterwards  Wil- 
liam Penn  bought  large  tracts  of  land  from  them,  but  the  In- 
dians claimed  to  have  been  defrauded.  With  the  a.ssistance  of 
the  Indians  of  the  Six  Nations,  the  authorities  compelled  the 
Delawares  to  retire,  until  in  1770  there  were  none  east  of  the 
.■Vlleghenies.  By  treaty  in  1789,  lauds  were  reserved  to  them 
between  the  Miami  and  Cuyahoga  rivers,  and  on  the  Mus- 
kingum in  Ohio.  In  1  ''1*,  the  Delawares  ceded  all  their  lands 
to  the  government,  .and  ren)nved  to  While  River,  Missouri,  to 
the  number  of  1,S(X).  In  1S29,  1,000  settled  by  treaty  on  the 
Kansas  and  Missouri  rivers;  the  rest  went  south  to  Red  river. 
They  furnished  170  soldiers  to  the  Union  army  in  the  civil 
war.  In  ISOO,  they  sold  their  land  on  the  White  and  .Mis- 
souri rivers  to  the  railroad  crossing  it,  and  bought  a  tract  of  the 
Cherokecs.     In  188.i  they  numbered  only  824. 

The  Shavrnefn  or  Shavamv.*  are  an  erratic  tribe  of  Algon- 
niiin  stock,  suppivsed  to  have  been  one  primarily  with  the 
RickapooH.     They  were  first  discovered    in    Wisconsin,  but 


moved  eastward,  and  were  driven  to  the  banks  of  the  Cumber- 
lajid  river.  Some  pa.ssed  thence  into  South  Carolina  and 
Florida,  and  by  the  early  part  of  tlie  eighteenth  century  had 
s^ireail  into  1'enn.sylvania  and  New  York.  .\t  the  close  of  the 
hnglish  and  Spanish  wars,  those  in  Florida  emigrated  and 
joined  the  nortlitrn  bands,  and  were  driven  bv  the  Iroquoi*. 
who  had  before  forced  them  south  into  tJhio.  They  aided  the 
Knglish  during  the  Revolutionary  war.  In  179-5',  the  main 
body  of  the  tribe  were  on  the  Scioto  river;  some  had  already 
crossed  the  ilissLssippi,  and  othci-s  were  south.  Those  in  >Ii»- 
Bouri  ceded  their  lands  to  the  government  in  182.5,  and  those 
in  Ohio  in  1S3),  for  homes  in  the  Indian  Territory.  In  18.54 
they  divided  their  lands  in  severalty.  The  ea-steni  Shawnees 
are  those  who  emigrated  direct  from  Ohio;  they  number  y7. 
The  Absentee  Shawnees  are  the  Missouri  branch,  and  number 
503.     Both  divisions  are  in  a  highly  pros|>erous  condition. 

The  Mwhnijef  or  Creek  Jndiamt,  originally  occupied  the 
greater  part  of  (.ieorgia,  Alabama  and  Florida'.  They  took  an 
active  part  in  the  war  of  Revolution  against  the  Americans. 
Twenty-four  thousand  five  hundred  and  ninety-four  were  re- 
moved to  the  Indian  Territory,  only  744  remaining  on  the  old 
hunting  ground.  During  the  civil  war  the  tribe  was  divided 
in  its  allegiance  to  the  Union,  and  engaged  in  pitched  battles 
with  each  other,  the  Unionists  sullering  luidly.  They  were 
brought  togetlier  again  after  the  war  on  a  reservation  of  3,000,- 
000  acres  in  the  Indian  Territory.  At  ]ircsenl  thev  number 
about  14,000,  including  3,00<)  of  mixed  blood.  I'hey  rank 
among  the  first  of  the  civilized  tribes. 

CItoclaivs. — At  the  time  of  DeSoto's  visit  in  1540  the  Choc- 
taws  were  living  west  of  the  Creeks.  They  were  peaceably  dis- 
posed, and  were  a  nation  of  farmers.  During  the  civil  war 
they  joined  first  the  cau-se  of  theSouth  and  then  of  the  I'nion, 
losing  a  great  deal  of  property.  They  were  afterwanls  reduced 
in  population  to  17,000.  In  1839  they  exchanged  all  their  land 
for  other  land  in  the  Indian  Territory.  They  now  number 
18,000.  All  are  civilized,  and  belong  to  one  of  the  "  Five  Civ- 
ilized Tribes." 

The  IJoImUu  or  Sioux  until  within  a  few  years  occtnned  the 
larger  portion  of  the  couutrv  bounded  on  the  east  by  the  great 
laki-s,  on  the  north  by  the  British  Pos,sessions,  on  the  west  by 
the  Rocky  Mountains  and  on  the  south  by  the  Platte  river. 
According  to  llieir  traditions  they  came  ea-tward  from  the  Pa- 
cific. I'p  to  1800  the  Dakotas  were  divide<l  into  two  principal 
divisions,  which  were  known  as  the  Miime-sota  or  Alississippi 
Dakotas,  composed  of  four  bands:  The  M'dewakantons  the 
Wa-jie-kutcs,  the  Wah-po-tons  and  the  Sissetons.  The  mas- 
sacre of  the  whites  in  1802  was  inaugurated  by  the  M'dewa- 
kantons;  the  Wahpctons  and  Sissetons  afterwards  joining 
them. 

Along  the  Missouri,  but  living  mostly  on  the  eastern  side, 
were  the  Sllankton^s'ans  (Y'anktonsI,  inhabiting  originally  the 
valley  of  the  Sioux,  Des  Moines  and  Jacques  rivers,  and  living 
now  principally  about  tlie  mouth  of  the  \'ermillion.  All  of 
the  Sioux  now,  save  a  few  stragglers,  are  on  reservations.  They 
are  included  under  twelve  ageucii'S,  nine  of  which  are  in  l)a- 
U<ita,  two  in  Montana  and  one  in  Nebraska.  Several  bands  of 
the  Sioux  are  semi-civilized.  Some  remain  "blanket  Indians," 
but  few,  if  any,  are  roamers.  The  civilizing  process  is  progress- 
ing fairly  well.  They  have  been,  in  the  past,  the  terror  of  the 
West  and  Northwest,  but  are  now  far  from  the  warlike  savages 
they  once  were.  Sioux  outbreaks  since  1802  and  U|)  to  1876 
were  fretiuent,  but  are  now  im]>robable.  Sitting  Bull  main- 
tained a  war  ag;iiiust  all  the  forces  brought  agaiast  him  in  1875 
and  l87(i.  The  liands  of  Sioux  reside  on  reservations  adjacent 
to  their  original  cotmtr}',  and  this  has  probably  aided  in  con- 
tenting them  with  the  present  system.  They  now  number 
:-15,080  souls,  but  it  is  believed  that  they  are  slowly  decreasing 
in  numbers. 

The  Cliet/cnneK,  a  branch  of  the  Algonquin  familv,  are  a 
small  but  very  valiant  trilie,  which  lived  next  to  the  i5ioux  on 
the  west,  between  the  Black  hills  and  llie  Kocky  mountains. 
They  are  a  very  tall  race  of  men,  second  in  stature  to  the 
( isages.  This  nation  has  received  a  variety  of  names  from 
travelers  and  the  neighboring  trilx-s,  as  Shyenni*.  Shienn.s,  (1ie> 
ennes,  (  havennes,  Sharas,  Sliawnay.s,  Sharshas,  Shal-cn-.i,  or 
Shai-ela.  With  the  Blackfeel,  thev  are  the  most  western  branch 
of  the  great  Algonquin  family.  When  first  known  they  were 
living  OK  the  (  heyenne  river,  but  at  the  close  of  the  last  c<"n- 
tury  were  driven  west  of  the  Jlissouri  by  the  Sioux.  On  No- 
vember 29,  1S64,  occurred  the  memoraV>le  Sand  tj-eek  ot 
Chivington  massacre.     From  1868  to  1809  Sheridan,  Custer, 
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Carrainl  oiht-rs  led  troops  against  the  southern  Clieyennes,  in 
the  military  division  of  the  Missouri.  The  nortliern  Chey- 
ennes,  a  tierce  and  warlike  hand,  were  constantly  on  raids 
against  tlie  whiles  in  the  years  up  to  1870.  In  187t>  they 
joined  Siitinj;  Hul'  and  aided  in  the  massacre  of  Custer  and  his 
men  on  the  Uose  liud,  in  July,  1870.  In  1877  they  surrend- 
ered to  tlie  Tnited  Stales,  and  ^vere  lii-st  sent  to  Fort  Kohinson, 
Keb.,  and  linally  placed  on  a  reservation  in  the  Indian  Terri- 
torv,  at  Fort  Keno,  Aui^tist  S,  1S77.  After  several  outbreaks, 
the  most  noted  uf  wliieh  was  that  of  18S.'>.  they  were  settled 
at  Arapahoe  Agency,  Indian  Territory.  <->n  June,  30,  188'), 
tliere  were  3,'JO')  southern  (heyennes  at  this  hist  named  ajrency 
and  at  Cheyenne.  In  18S4  there  ■wereoOO  northern  Cheyennes 
at  Pine  Ridj^e  Agency,  Dak.  They  are  uncivilized,  with  the 
manners,  ways,  customs  and  superstitions  wiiicli  have  been  at- 
tached to  their  race  for  genei-ations.  They  are  insolent,  head- 
btrong  nnd  domineering.  '*They  Iiave  never  been  whipped," 
says  the  ..gent,  "and  boitst  that  they  could  defeat  the  American 
army  at  any  time."  The  Arapalioos  and  (  heyennes,  at  the  Chey- 
enne and  Arapaiioe  Agency,  number  o, 000. 

The  Osatfcsm  1073  lived  on  the  Missouri.  Xear  the  close  of 
the  la.st  century  they  were  driven  down  to  the  Arkansas.  At 
the  opening  of'the  civil  war  1,000  of  them  joined  the  Confed- 
eracy. Treaties  of  ISO'),  1800  and  1870  provided  for  the  con- 
veying of  tlieir  lands  in  trust  to  the  t'liited  States,  and  their 
removal  to  the  Indian  Territory,  where  they  luive  been  placed 
under  the  care  of  the  Society  of  Friends.  In  1885  they  num- 
bered l,''i-47,  of  \vhom  1,170  were  full  blood. 

The  Kawj  Kanms  or  Konzas  tribe  of  the  Dakotas  are  an  off- 
shoot of  the  Osage.  In  1073  they  were  on  the  Missouri  river. 
At  the  time  of  the  cession  of  Louisiana  they  were  on  the  river 
Kansas,  at  the  mouth  of  the  Saline,  where  they  had  been 
driven  by  the  Sioux.  In  1840  they  were  assigned  a  reservation 
of  80,000  acres,  and  from  there  were  finally  moved  to  a  new 
home  among  the  Osages  in  Indian  Territory.  In  1850  they 
numbered  1,300;  in  1800,  800  ;  in  1875,  510,  *and  in  1885  they 
had  dwindled  to  225. 

The  Crows  were  originally  one  with  the  Minatarees  or  Gros  Ven- 
tres, lu  1S75  they  were  located  on  the  Crow  reservation,  iu  Mon- 
tana. They  are  now  divided  by  local  usage  into  the  Mouutain 
and  river  Crows.  The  River  Crows  werefora  long  time  a  separated 
band,  a  portion  of  them  being  at  or  near  Fort  Belknap  Agency, 
while  many  roamed  at  large.  They  are  now  all  ou  the  Crow 
reservation.  In  1883  they  were  removed  from  the  western  i)art  of 
their  reservation  to  the  valleys  of  the  Big  and  Little  Horn  rivers. 
Many  hold  their  lands  in  severalty.  In  is75  they  numbered  3,226. 
By  occupation  they  are  farmers  and  herders,  and  own  more  than 
15.000  horses. 

The  .Sacs. -SaHts  or  Osaukes  were  first  discovered  settled  about 
Green  Bay,  Wis.  They  are  now  one  nation  with  the  Foxes,  and, 
broken  in  their  tribal  relations,  are  living  on  several  different 
reservations.  They  occupy  the  Sac  aud  Fox  reservation  iu  the 
Indian  Territory ;  Sac  and  Fox  reservation,  Iowa;  Tama  county. 
Pottawatomie  and  Great  Nemaha  Agency  reservation.  Mo.,  and 
some  are  wandering  bands  in  Kansas."  In  all  they  number 
1,278. 

The  Gros  Ventres  and  Mandans.— The  Gros  Ventres  are  undoubt- 
edly a  part  of  the  tribe  of  Crows.  At  sometime  they  separated 
froin  the  Crows  and  joined  the  Mandaus,  retaining,  however,  the 
Crow  language,  even  to  this  day.  They  were  made  reservation 
Indians  after  1866,  and  located  at  Fort  Eerthold  Agency,  Dak. 
They  are  on  both  sides  of  the  Missouri  river,  living  with  the 
Mandans  and  Arickarees.  There  is  a  band  of  200  Gros  Ventres 
and  Mandans  located  at  BufEord,  and  one  of  S52  at  Fort  Belknai> 
Agency,  Mont.  The  total  number  represented  by  these  three 
email  "tribes  wa^  l.'JS7  in  1885. 

The  ]V'iiinel»ujii,s  are  a  branch  of  the  great  Dakota  family.  In 
1681  Marquette's  journal  places  them  near  the  end  of  Winnebago 
lake,  Wisconsin,  on  the  west  side.  In  1820  they  numbered  about 
4,500,  and  were  living  in  five  villages  on  Winnebago  lake  and  in 
fourteen  on  Rocky  river.  By  a  treaty  in  1820  and  1832  they  ceded 
All  their  lands  south  of  the  Wisconsin  and  Fox  rivers,  for  a  reser- 
vation on  the  Mississippi,  above  the  Upper  Iowa.  Afterwards 
they  '.vcie  removed  from  this  place  to  a  reservation  further  up  the 
river,  then  to  Crow  river.  In  1856  they  were  removed  to  Blue 
Earth,  Minn.,  thence  to  Crow  Creek,  and  finally  to  a  reservation 
in  the  On^r.ha  lands  and  placed  under  the  care  of  the  Friends. 
They  occu  y  the  northern  portion  of  this  Omaha  reservation, and 
number  1,3x4. 

The  0(n^^,  callinr  hemselves  Watoohatatah,  were  originally  a 
part  of  the  Missovr,  ..-,  aud  with  the  lowas,  claim  to  have  mi- 
grated to  the  MissoUi'i  with  the  Winnebagoes.  They  have  long 
resided  with  the  Missourias  on  the  south  side  of  the  Platte  river. 
The  jVMs'ojirmsare  a  tribe  of  Dakota  descent.  With  the  Otoes 
they  number  about  274. 

The  Po»''as  were  originally  part  of  the  Omaha  tribe,  and  lived 
on  the  Red  River  of  the  North.  They  were  driven  south  across 
the  Missouri  by  the  Sioux.  In  1H58  they  sold  their  land  and  went 
onto  a  reservation  near  the  Yanktons,  hi  Dakota.  Under  a  treaty 
of  1859  they  were  removed  to  a  permanent  home  at  the  mouth  of 
the  Niobrara  river.  In  1877  tht-  Indian  Department  insisted  upon 
removing  the  Poneas  to  the  Indian  Territory  from  Dakota  with- 
out their  consent.  They  were  civilized  and  objected  to  giving  up 
their  land  without  being  paid  for  ft.  They  were  removed,  how- 
ever, and  some  thirty  of  them,  with  .Standing  Bear  at  their  head, 
returned  to  the  Omaha  reservation.  For  this  he  was  arrested, 
but  applied  for  a  writ  of  habeas  corpus.    At  the  trial  StandLncr 


Bear  testified  iu  his  own  behalf .  answering  the  United  Stalei* 
District  Attorney's  plea  that  he  was  an  Indian,  and  therefore 
not  a  man,  by  saying  that  he  (ca-s  a  man,  altlio\igh  (iod  hiitl  made 
his  skill  of  another  hue.  Standing  Bear  was  rek'Hsed,  and  he  with 
170  of  his  people  came  back  from  Indian  Territory,  and  are  now  at 
Ponca  Agency,  in  Dakota.  Some  arc  located  ut  Pawnee,  Otoo 
agency.  Indian  Territory. 

Thi^'Ointihus  belong  to  the  same  linguistic  family  as  the  Poncaa. 
In  1770,  Carver  found  them  located  on  the  Saint  Peter's  river 
Since  1815  many  treaties  have  been  made  with  them,  alwayp 
accompanied  by  a  cession  of  lands  on  their  part  in  return  for 
annuities  and  farming  implements.  In  1843  thev  returned  to 
their  village,  which  Iht-y  hud  burned  and  deserted  duringa  sinall- 
pox  scourge.  Thi.s  village  is  between  the  Missoui*  and  the  Elk- 
horn.  On  June  vW,  1885,  there  were  1,167  Omahas  at  Omaha  aud 
Winnebago  agency,  Nebraska,  in  the  "  Blackbird  "  country. 

Irofiuois.— They  were  one  of  the  most  numerous  and  I'owerful 
tribes  that  ever  existed  in  the  northern  part  of  the  United  States, 
and  now  one  of  the  most  completelv  annihilated.  The  few  rem- 
nants of  them  have  long  since  merged  into  other  tribes.  The  whole 
of  the  Six  Nations  have  bv  some  been  denominated  Iroquois. 

Six  AVj(/(i;*s.— First  calletl  the  "  Five  "  and  afterwards  the  "  Six" 
Nations.  The  Five  Nations  were  the  Senocas.  Mohawks,  Oueldas, 
Onondagas  and  Cayugas.  After  1712  tlie  Tuscaioias  became  mem- 
bers of  the  league,  aud  it  became  known  as  the  Six  Nations.  They 
fought  against  the  colonies  iu  tlie  Revolutionary  war.  They  live 
now  iu  New  York,  for  the  most  i>art.  A  few  arein  Indian  Terri- 
tory, others  iu  Wisconsin,  at  Green  Bay,  aud  quite  a  large  portion 
iu  Canada.    They  number  in  all  about5.no. 

Ch/ppe was. —Thin  tribe  migrated  from  the  east  about  the  opening 
of  the  seventeenth  century,  sett  ling  first  at  the  Falls  of  Saint  Mary, 
and  then  about  the  headwaters  of  the  Mississippi  aud  the  Red 
river  of  the  north.  They  sided  with  the  English  in  1776,  and  again 
in  1812.  They  are  extensively  intermarried  with  the  Ottawas.  and 
are  thrifty  aud  worthy  citizens.  They  are  scattered  over  thirteen 
reservations  in  Wisconsin,  Michigan  and  Minnesota.  The  total 
number  iu  1884  was  18.445. 

The  M(.noino)ues  were  known  to  the  French  as  early  as  1640. 
They  were  then  living  on  the  Menoraouie  river,  in  Wisconsin. 
This  is  oue  of  the  few  tribes  in  the  United  States  which  have  never 
been  removed  from  their  old  home,  and  are  still  residing  on  the 
same  spoi  where  they  were  first  kuown.  In  1831,  they  began  ced- 
ing their  lands  to  the  government  for  money  pavmenta  until,  in 
lSo4,  they  were  located  in  their  present  reservation,  in  Shawano 
county,  Wisconsin,  consisting  oi  231,080  acres  of  very  poor  land. 
August  1,  1885.  they  numbered  1,308. 

The  (^^^fiyas,  when  first  discovered  by  the  early  French  explorers, 
were  residing  on  the  north  shore  of  the  peninsula  of  Michigan. 
After  the  defeat  of  the  Hurons  in  1649  they  Hed  before  the  Iroquois 
bevoud  the  Mississippi,  but  were  forced  back  by  the  Dakotas  to 
Mackinaw.  They  fought  with  the  English  during  the  Revolution 
and  iu  1812.  In  1833  those  in  Michigan  ceded  their  lauds  aud 
moved  south  to  the  Missouri  river.  In  1836  some  who  were  In 
Ohio  sold  their  land  and  removed  to  the  Indian  Territory.  They 
moved  again  iu  1870  to  a  new  reservation  of  25,000  acres,  near  the 
Shawnees,  where  they  now  live.  A  large  number  of  Ottawas  are 
living  on  the  shores  of  Lake  Superior,  Iu  Canada  there  are  about 
1,000  more. 

The  Poitawaiomics  are  the  remains  of  a  tribe  which  was  once 
very  uumerous  and  warlike.  In  1600  they  occupied  the  lower  pen- 
insula of  Michigan.  Their  lands  were  conveyed  away  little  by 
little,  until  in  1838  a  reservation  was  alloted  them  on  the  Missouri, 
to  which  800  were  removed.  The  whole  tribe  then  numbered 
about  4,000.  A  portion  of  them  left  their  reservation  ou  the  Mis- 
souri during  the  civil  war  and  went  to  Mexico,  but  returned  to 
the  Fox  agency,  Indian  Territory,  in  1882,  where  there  are  at 
present  550.  There  are  70  more  under  the  care  of  the  Indian 
Bureau,  in  Michigan,  some  in  Mexico,  and  a  few  are  wandering 
about.  On  account  of  their  scattered  condition  it  is  hard  to  esti- 
mate their  number. 

The  Siminolrs  formerly  inhabited  the  peninsula  of  Florida,  and 
belonged  to  the  family  of  Muscogees.  In  attempting  to  move  them 
westward  r-  war  was  brought  about  which  lasted  from  1835  to  1840. 
At  that  time  nearlv  2.000  of  them  had  been  removed,  leaving  30U 
in  Florida.  These  joined  the  western  band  in  1858.  They  had 
much  trouble  in  getting  settled  upon  a  reservation,  but  finally 
located  on  a  tract  of  200,000  acres  bought  of  the  Creeks  about  1842. 
The  location  of  the  Seminoles  is  now  kuown  as  Union  Agency, 
Indian  Territory.    They  number  3.000. 

Comanchcs,  Shosbones  or  S7tak(S  are  a  roving,  warlike  and  preda- 
tory tribe  of  Shoshone  descent,  who  roamed  over  much  of  the 
great  prairie  country  from  the  Platte  to  Mexico.  At  one  time  they 
were  on  a  reservation  in  Texas,  but  were  driven  out  of  the  state, 
and  since  thot  time  they  have  been  unrelenting  enemies  of  the 
people  of  that  state.  Under  the  treaty  of  I8G7  the  government  set 
apart  for  them  a  reservation  in  the  western  jmrt  of  the  Indian 
Territory.  There  has  been  a  start  made  in  farming,  and  a  few  have 
been  induced  to  send  their  children  to  school.  On  August  31,1885, 
there  were  1.544  Comanches  at  Kiowa,  Comanche  and  Wichita 
agency,  Indian  Territory,  including  165  Penetheka  Comanches. 
Their  numbers  are  gradiially  decreasing. 

The  Pawner  /'/f7.«  adjoined  the  Comanches  on  the  north.  They 
are  now  at  Kiowa.  Comanche  and  Wichita  agency.  Indian  Tern- 
torv.    Their  numbers  are  few  and  gradually  decreasing. 

The  R'i(nras,ov"  Prairie  Men,"  are  one  of  the  tribes  that  compose 
the  Shoshone  family.  They  are  a  wild  and  roving  people,  occupy- 
ing the  country  about  the  headwaters  of  the  Arkansas,  but  also 
formerly  ranging  over  all  the  country  between  the  Platte  and  the 
R^'o  Grande.  The  first  knowledge  of  them  was  through  Lewis  and 
Clarke,  who  found  them  on  the  Paducah.  Little  intereourse  was 
had  with  them  until  18.^3.  when  thev  made  a  treaty,  and  agreed  to 
goon  a  reservation,  but  soon  broke  It  and  went  raiding  inioTexaa. 
In  1869  they  were  placed  on  a  reservation  in  Indian  Territory,  of 
over  three  and  a  half  millions  of  acres,  with  some  Comanches  and 
Apaches,  but  thev  were  restive  and  unsettled.  In  1871.  under  their 
great  chief  SatHhtH,thev  again  raided  Texas.  On  June  30,1885, 
there  were  1,152  Kiowasat  Kiowa,  Comanche  and  Wichita  agency. 
Indian  Territory.  They  have  been  on  their  reservation  ten  yeart 
but  are  vet  called  blanket  Indians. 


[Indian  Territory  and  Ok!aht>ma.] 


h 


o 


1  W  D  —  1  IV  D 


833 


The  Mdiidimg  or  Mi-tth-tn-nrei'.iieLve  resided  on  the  upper  Missouri 
lor  a  loii)^  lime,  occupying  successively  severul  ditlereut  pluces 
aloii;;  the  river,  lu  177*J  they  were  located  l^.'iOO  miles  mI^ovc  the 
mouth  of  the  Missouri  river.  Tliey  then  hud  uiue  villages  located 
on  cither  side  of  tlic  river.  lu  1(>04  Lewis  an<i  Clarke  found  tlieiu 
100  miles  further  up  the  river  in  only  two  viliuKcs.aud  near  them 
were  three  villages  of  Miuuitarees  and  Ahnahaw-ays.  In  lNi3  the 
tribe  was  In  every  way  prosperous,  but  in  Ib'M  tiiat  scourge  cf  the 
Ini-Uan  race,  small  \>ox,  came  :  inoug  them  and  almost  extermi- 
nated them.  The  survivors  took  refuge  with  the  Arickarees.  They 
are  now  at  or  near  Fort  Berthold  agency,  Dakota,  and  number 
»bout  IWI. 

.Vtc  I'l  n< »  or  Saliiiplins,  Inhabited  Idaho.  Oregon  and  Washing- 
ton. Karly  In  this  century  they  numbered  about  s.dou.  and  in  lSi6 
when  a  mission  was  established  among  them,  about  -l,tKKJ.  In  lh77 
trouble  broke  out  between  this  tribe  and  the  whites.  A  raid  was 
led  l)V  their  chief  .loseph,  which,  for  its  length,  the  march  of  the 
trooji's,  and  the  tact  displayed  by  Joseph,  forms  one  of  the  most 
extraordinary  chapters  in  the  long  history  of  Indian  outbreaks. 
There  are  l.aiio  Xe7. 1'erccs  at  .Nez  I'erce  agency,  Sapwal,  northern 
Idaho,  and  *>7  at  I'onca,  Pawnee  and  Otoe  agency,  Indian  Ter- 
ritory. 

The  Blnrl:fr,l  are  a  branch  of  the  Algonkin  family.  They  for- 
mcrlv  inhabited  the  whole  of  the  country  nljout  the  sources  of 
the  Nlissonri.  from  this  place  to  the  Rocky  Mountiilns.  They  are 
now  on  a  reservation  In  the  vicinity  of  tluir  original  roaming 
ground,  and  near  liritish  Columbia.  Their  history  since  the  early 
part  of  the  century  Is  embraced  substantially  iu  that  of  the  Sioux 
tribes,  and  the  Crows  nnd  Flathcads.  The  lilackfcet  Sioux  have 
no  connection  with  the  Hlackfcet  here  mentioned.  The  former 
Is  a  Dakota  tribe:  the  latter  beloug  to  the  Algoikkiu  slock.  They 
are  located  at  Blackfeet  agency,  Montana,  but  their  number  is 
uncertain. 

A'.istiisAiVi.— This  is  the  name  of  a  branch  tribe  of  the  Algonkins, 
which  formerly  occupied  a  vast  tract  of  country  lying  on  the  east 
side  of  the  Mississipiil,  and  lietween  its  banks  and  the  Ohio,  and 
now  forming  a  consiaeralde  ]>ortion  of  the  state  of  Illinois.  Per- 
haps there  has  l»cen  no  other  tribe  on  tlie  continent  of  e(iual  power 
with  the  Kaskasklas,  which  have  so  suddenly  sunk  down  to  com- 
plete nothingness  and  disappeared.  The  remnant  of  this  tribe 
merged  lulothe  tribeofPeorias,  of  Illinois.  It  Is  doubtful  whether 
a  single  Kaskaskian  Indian  of  pure  blood  is  now  living.  The 
united  bloods  are  living  at  Quapaw  agency.  Indian  Territory,  con- 
federated with  the  Peorias,  Piankeshaws  and  Wcas. 

The  .Srnffax  belong  to  one  of  the  five  {afterwards  six)  Iroquois 
nations  in  western  New  S'ork. comprising  originally  the  .'^innekas, 
as  the  Dutch  call  them  (hence  the  word  Seneca3),Onondagas.  Mo- 
hawks, Cavugas  and  Oneldas.  When  first  known  to  the  French 
they  were  living  on  the  south  side  of  Lake  Ontario,  and  engaged  in 
a  fierce  war  with  their  .\lgonkin  neighbors.  By  con(iuesl  several 
other  tribes  liecame  incorporated  with  them.  Missions  were  es- 
tablished among  them  by  the  Frencli  as  early  as  I(i.'>7.  In  17*)3  the 
Senecas  alone, of  tlie  .*^ix  "Xalions,  joined  in  Pbntiac's  league  to  ex- 
tirpate the  English.  During  tiie  Revolution  they  sided  witli  the 
English,  but  made  a  peace  in  17H4  and  during  the  second  war  re- 
mained loyal.  Early  In  the  century  part  of  the  tribe  settled  In 
Ohio,  afterward  removing  to  the  liidlan  Territory  in  1877,  where 
they  now  are,  to  the  number  of  240  ( in  lh8.'i,  'J"25K  The  New  York 
Senecas  still  occupy  the  Alleghany,  Cattaraugus  and  Tonawauda 
reserve  of  r,6,00«  acres,  where  they  all  live  in  good  houses  (In  lh85. 
about  'J, 180  in  number),  and  have  large,  well  cultivated  farms,  and 
are  in  every  way  a  civilized  and  well  regulated  class  of  people. 
There  were  at  Quapaw  agency.  Indian  Territory,  iu  18.M,22.5:  in 
18H.i,  2.19;  Bt  Alleghany  reserve.  N.  Y.,  in  1.S84.  7'.«;  in  1S85,  MO;  at 
Cattaraugus  reserve.  N.  Y.,  In  1884,1310;  iu  188.5,  I,39:i;Cornplauter 
reserve,  N.  Y.,  in  1884,  800.  The  Senecas  in  New  York  state  are 
civilized,  and  those  at  Quapaw  fairly  so.  They  are  farmers  and 
herders.  They  are  annuity  Indians;  some  few  of  them  are  of  pure 
Seneca  blood. 

loinif  are  a  tribe  of  Indians  Inhabiting  originally  the  Interior  of 
the  state  by  that  name.  The  first  treaty  was  made  with  them  In 
IHl.i.  In  l.">:!i;  the  tribe  nunitiered  about  1.000  and  were  at  this  time 
removed  to  the  west  bank  of  the  Missouri.  In  l.St'iI  the  tribe,  then 
reduced  to  about  :tOO,  ceded  all  their  land  except  10.000  acres.  In 
1809  they  shared  the  remaining  portion  with  their  old  friends,  the 
Sacs  and  Foxes.  They  are  now  located  at  Pottawatomie  and  (ireal 
Nenmha  agency.  Kan.  Thev  are  for  the  most  part  civilized,  and 
are  farmers,  mechanics  ana  herders.    They  number  iu  all  about 

a-jo. 

The  Five  Civilized  Trihm  are  under  the  charge  of  the  Tnion 
Agency,  which  is  located  at  Muskogee,  as  being  the  most  central, 
easily  accessible  point  in  Its  jurisdiction,  w  hich  extends  over  the 
Creek,  Cherokee,  Chickasaw  and  .Seminole  Nations,  and  the  strip 
west  of  90',  known  as  the  "Cherokee  Outlet;"  the  whole  aggregat- 
ing in  round  numbers  90.000.000  acres  of  land.  This  is  occupied  by 
about  20  iW)  Indians  of  ftill  blood,  32,000  of  mixed  blood,  and  13.- 
IIO<)  adopted  whites  and  freedmen.and  a  foreign  population  of 
more  than  100,000  whites  and  other  non-citizens,  divided  as  follows: 

Creeks,  natives  and  adopted  freedmen 14,200 

Cherokecs,  natives,  adopted  whites, other  Indians 

and  freedmen 24.400 

Choctaws,  uulives.  adopted  whites  and  freedmen  18,000 
Cbickasaws,  natives,  adopted  whites  and  freed- 
men       C.00O 

Semiuoles,  natives, adopted  whites  and  freedmen    2,000 

Totpl  citizen  population , 65,200 

Farm  laborers  and  mechanics  under  permit,  aud 

their  families  45.000 

Licensed    traders,   government    employes,   em- 

plovcs  of  railroads  and  mines  and  their  families  iT^OOO 
Interlopers  and  criminals,  principally  refugees 

from  border  states,  and  their  families,  fully.. .  3.'>.000 

Claimants  to  Indian  citizenship  4.floO 

Sojourners,  prospectors  and  vtsltora 3.000 

Total  population,  full; 177,200 


It  would  be  difficult,  if  not  impossible,  to  find  an  equal  popula- 
tion anywhere  with  greater  diversity  of  nationality.  edneatioQ, 
occupation  and  creed,  and  with  fewer  interests  in  common. 

GOVEB.NMENT. 

The  political  condition  of  the  five  tribes  Is  complex,  and  must 
necessarily  so  continue  as  long  as  the  present  tribal  autonomy 
exists.  Each  of  the  callous  has  its  own  local  government,  a  con- 
Htiiulioii  and  laws,  and  is  divided  into  executi"e,  legislative  and 
judicial  departments,  each  of  which  is  in  as  perfect  operation  as 
tlie  average  state  goverumeut.  Each  nation  nas  a  princli>al  and 
second  chief  and  treasurer,  and  the  majority  have  auditors,  at- 
torneys and  Secretaries. 

Jii  Ikiuis  of  lite  Indiniig.—VoT  the  most  part  the  Indians  have 
vanished  away  and  left  scarcely  a  sign  of  their  presence  behind 
them.  Along  the  Atlantic  and  Gulf  coast  there  are  often  found 
heaps  of  shells,  and  all  over  the  country  it  is  common  to  jiick  up 
arrow  heads  and  many  rude  implements  of  war.  In  the  south- 
west are  found  remains  of  once  apparently  populous  cities.  The 
houses  are  built  of  stone  and  mortar,  and  eliow  signs  of  quite  ad- 
vanced civilization.  Tliese  towns  are  found  In  southwestern  Col- 
orado, northwestern  New  Mexico,  in  Arizona  and  southern  I'tab, 

E.  C.  H. 

INDIAN  TERRITORY. 

IIS'DIAN  TERRITOKY  i.s  a  tract  of  land  reserved  by  the 
government  of  the  United  States  for  the  Indian  tribes 
which  were  removed  west  of  tlie  Missis-slpjii  river,  and  for 
those  living  tliere.  It  extends  between  llie  jiarallcls  33°  and 
37°  north  latitude,  and  94°  and  100°  loni;itiHU  west  from  Green- 
wicli.  It  is  370  miles  long,  and  2'20  miles  wide,  with  an  area  of 
about  04,215  square  miles.  It  is  bounded  on  the  north  by  Kan- 
sas, on  the  ea-st  by  Arkansas,  on  tlic  south  by  'Icsa-s,  and  on  the 
west  by  Texas.  The  Ked  river  forms  the  boundary  lint- 
between  Indian  Territory  and  Texas  on  the  south. 

<Soi7. — Indian  Territory  is  a  bcautil'ul  country,  abounding 
with  vast  and  fertile  plains.  The  eastern  portion  is  ])arlicii- 
larly  rich,  agriculturally,  and  well  watered.  The  average  an- 
nual rainfall  is  about  45  inches,  and  (he  mean  temperature 
alnnit  tiO°  Fahr.  The  territory  is  watered  by  the  Ked  river  and 
its  branches,  the  Arkan.sas  and  its  branches,  besides  innumer- 
able small  streams. 

Snrfnre. — Through  the  western  part  of  the  Territory  extends 
a  belt  of  timber  40  or  (10  miles  in  breadth,  miming  its  entire 
width.  This  belt,  known  as  the  "cro.ss  timbers,"  marks  the 
outbreaking  of  the  carboniferous  formation.  As  for  the  rest 
of  the  Territory,  the  surface  presents,  i:;  the  main,  a  rolling 
prairie.  Along  the  rivers  there  are  broad  stretches  of  fertile 
lands,  covered  with  a  natural  growth  of  timber.  The  soutli- 
eni  anil  southeastern  jiarts  of  tlie  Territory  are  covered  with 
hills,  which  vary  in  height  from  300  or  400  to  1,500  feet 
above  the  surrounding  prairie.  These  hills  are,  properly, 
branches  of  the  Ozark  Mountains,  and  are  known  as  the  Wich- 
ita Mountains,  Shawnee  and  San  Hois  Hills. 

In  the  eastern  portion,  there  are  outcroiipings  of  granite ;  also, 
to  some  e-xtent,  in  the  ^Vichita  Mountains.  The  ctislern  portion 
is,  with  this  exception,  the  carboniferous  formation.  The  cen- 
tral and  western  parts  of  the  Territory  are  covered,  in  the 
main,  with  the  tria.ssic  and  jura.s.sic  formations.  While  it  is  not 
certainly  known,  there  is  every  reason  for  believing  that  there 
are  extensive  deposits  of  coal,  and,  perhaps,  of  the  precious 
metals,  in  the  hills  and  mountains  of  this  extensive  Territory. 

Climate. — The  climate  is  genial,  and  fitted  for  the  production 
of  cotton,  tobacco,  wheat  and  fruits.  The  portion  west  of  the 
"cross  timbers"  ditiers  very  much  from  that  on  the  east.  The 
climate  is  dry;  the  average  rainfall  being  only  about  25  indies, 
as  agtiinst  45  inches  in  the  east;  while  the  mean  annual  tem- 
perature isaNo  hnver  t'irm  tlirit  of  tlie  east. 

J\irers. — ^The  principal  rivers  are  the  Ked  river  and  the 
Washita  in  the  .southern  part  of  the  .state.  The  Arkansa.s, 
with  its  branches,  the  Neosho,  the  Salt  and  Ked  Forks,  the 
Canadian  and  the  North  Fork,  water  the  northern  and  central 
portions.  In  the  west,  irrigation  must  be  practiced  to  make 
agriculture  successful.  None  of  the  rivers  are  of  any  conse- 
quence for  navigation. 

Verietalion. — The  vegetation  differs  as  widely  in  the  east  from 
that  in  the  west  a.s  does  the  soil  ami  climate.  The  western 
part  is  covered  with  such  flora  .as  are  pecidiar  to  the  extensive 
western  plains,  while  east  of  the  "cross  timbers'"  the  vegeta- 
tion is  almost  subtropical,  and  is  very  abimdant.  Here  are 
found  the  oak,  cyjiress,  cedar,  walnut  and  gimi  tret*.  Among 
the  wild  fniits  growing  plei  tifully  are  [lersimmons  and  grapes. 
In  the  west  the  growth  is  m  istly  of  the  nature  of  bufl'alc  grass, 
cactus,  yticca  and  artemisia. 

AnimnU. — In  the  ea-st  are  found  deer,  bears  and  wild  turkeys. 
These  are  becoming  extinct   as   the  cotmtry   becomes   more 
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tliiekly  settkd.  In  the  west  constantly  diminishing  herds  of 
antelopes  <in(l  bison  roam  over  the  plains,  and.  in  a  few  in- 
stances, wild  horses.  Ci rouse,  owls,  sage  hens,  prairie  dogs,  rat- 
tlesnakes, and  gophers  are  numerous. 

Inhabitiinla. — The  White  i)opulation  in  Indian  Territory  is 
very  small.  It  is  made  up,  almost  entirely,  of  the  agents  upon 
the  diderer.t  reservations,  the  garrisons  at  a  few  military  posts, 
and  employes  of  the  railroads  which  cross  the  Ten-itorv.  The 
larger  portion  of  the  population  is  now  made  up  of  tribes  or 
parts  of  tribes  which  the  I'nited  Slates  government  has  from 
time  to  time  moved  there  and  placed  npon  reservations. 
These  Indians  are  treated  as  wards  of  the  government,  which 
holds  in  trust  for  them  money  tliat  has  been  realized  from  the 
sale  of  their  former  bunting  grounds.  White  men,  unless  hus- 
bands of  Indian  women,  are  not  allowed  to  settle  in  the  Terri- 
tory, nor  are  Indians  allowed  to  go  away,  except  on  a  pass 
from  the  agent  of  the  reservation.  This  coimtry  is  not  an 
organized  territory,  and  for  judicial  (lurposes  it  is  attached  to 
the  western  district  of  Arkansa.s.  The  indi.ans  retain  their 
tribal  organization  for  the  most  part,  tliougb  many  have 
organized  simple  forms  of  local  government,  adopting  codes  of 
law  and  courts  to  enforce  them. 

The  report  on  Indian  Allairs  for  1889  contains  the  estimates 
given  in  the  table  at  bottom  of  this  page,  which  shows  the 
condition  of  the  different  reservations. 

Tlie  live  civilized  tribes,  Cherokees,  Creels,  Choctaws, 
C'hickasaws  and  Semrnoles,  have  made  c<msiiieraljle  progress 
in  civilization.  The  following  table,  prepared  from  the 
Commissioner's  report  for  1889,  gives  some  idea  of  their  pro- 
gress : 

Creeks,  natives  and  adopted  freedmen 14,200 

Cherokees,   natives,   adopted    wiiites,    ottier  Indians  and 

freedmen 24,-100 

Choctaws,  natives,  adopted  wliites  and  freedmen 18,000 

Chickasaws,  natives,  adopted  wliites  and  freedmen 6,000 

Semiuoles,  natives,  adopted  wliites  and  freedmen 2,000 

Total  citizen  population 65,200 

Farm  laborers  and  mechanics  under  permit,  and  theirfaml- 

Hes 45,000 

Licensed  traders,  government  employ(;s,  employe's  of  rail- 
roads and  mines,  and  their  families 25,000 

Interlopers  and  criminals. principally  refugees  from  border 

states,  and  their  families,  fully 35,000 

Claimants  to  Indian  citizenshij) 4.000 

Sojourners,  prospectors  and  visitors 3,C0O 

Total  population  fully 177,200 


Tlie  politicsil  condition  of  the  five  tribes  is  complex,  and 
must  necessarily  so  continue  ;is  long  as  the  present  tribal  auton- 
omy exists.  Each  of  the  nations  has  its  own  local  government 
a  constitution  and  laws,  and  is  divided  into  executive,  legisla 
tive  and  judicial  departments,  eadi  of  which  is  in  as  perfect 
operation  as  the  average  state  government.  Each  nati'^n  has  a 
l)rincipal  and  second  eliief  and  treasurer,  and  tne  majority 
have  auditors,  attorneys  and  secretaries. 

The  f<illowing  statistics  wUl  give  some  idea  of  the  growtli  o( 
the  press  in  this  country : 


NAME. 

WHERE  PUBLISHED. 

POLITICS,  ETC. 

PERIOD 
OF  ISSUE. 

CIRCU 
LATION 

Globe-Democ't 

St.  Louis,  Mo 

Republican. 

Daily 

2. .MR) 

Republic 

" 

Democratic. 

'• 

2/)00 

Elevator 

Fort  Smith,  Ark... 

" 

Weekly. . 

l,SOO 

Journal 

** 

Republican.. 

•• 

l.COO 

Advocate 

Tahlequah.I.  T... 
Eufaula,  I.T 

Cherokee 

•* 

1.200 

Journal 

Creek 

»* 

SOO 

Chieftain 

Vluittt,  I.T 

C'herokccand 
Republican 

„ 

1.100 

Brother  in  Red 

Muskogee,  I.T 

Methodist... 

" 

1,300 

Missionarv 

Atoka.  I.T 

Baptist 

" 

1,000 

Phoenix 

Muskogee,  I.T 

Republican 
and  Creek 

4, 

1,S.tO 

Telephone 

Tahlequah,  I.T 

Cherokee  — 

" 

%0 

Enterprise 

Paul's  Valley,  I.  T. 

Chickasaw,. . 

'* 

.iOO 

Citizen 

Atoka,  I.T 

Choctaw 

»• 

600 

Register 

Purcell,  I.T 

Chickasaw... 

'* 

617 

Quite  a  number  of  newspapers,  magazines,  and  religious 
journals  that  Iiave  a  considerable  circulation  throughout  the 
"  live  tribes." 

The  cession  of  the  Creek  and  Seminole  equity  in  the  lands 
known  as  Oklahoma,  by  which  these  Indians  realized  several 
millions  of  dollars,  is  considered  an  excellent  ti-ide  for  the  In- 
dians. The  ceded  lands  were  sold  to  the  United  States  by  the 
treaty  of  1866,  and  there  were  few  who  thought  the  Indians 
would  ever  receive  any  additional  compensation.  In  1884  and 
1885  Congress  almost  declared  the  Indian  title  extinct  and  the 
lands  open  to  homestead  settlement  without  allowing  the  In- 
dians further  compensation,  but  by  a  diplomatic  presentation 
of  their  case  the  Creek  and  Seminole  interest  was  so  forcibly 


NAME  OF  KESEBVATION. 


Cheyenne  and  Arapaho 


Cherokee 

Chickasaw 

Choctaw 

Creek 

Iowa 

Kansas 

Kickapoo 

Kiowa  and  Comanche. 


Modoc 

Oakland  or  Ncz  Perc6. 

Osage 

Otoe 

Ottawa 

Pawnee 

Peoria 

Ponca 

Pottawatomie 

Quapaw 

Sac  and  Fox 


Seminole . 

Seneca 

Shawnee.. 
Wichita... 


WyandoKe.. 


Total. 


Cheyenne  and  Arapaho. 
Union 


Sac  and  Fox 

Osage 

Sac  and  Fox 

Kiowa,  Comanche,  and 

Wichita 

Quapaw 

Ponca,  Pawnee,  and  Otoe 

Osage 

Poueii.  Pawnee,  and  Otoe 

Quapaw 

Ponca,  Pawnee,  and  Otoe 

Qutti)aw 

Ponca,  Pawnee,  and  Otoe 

Sac  and  Fox 

Quapaw 

Sac  and  Fox 


Union... 
Quapaw. 


Kiowa,  Comanche,  and 

Wichita 

Quapaw  


NAME   OF  TRIBE   OCCUPYING   RESERVATION. 


Southern  Arapaho,  and  Northern  and  Southern  Chey- 
enne   

Cherokee 

Chickasaw 

Choctaw  (Chahta) 

Creek 

Iowa 

Kansas  or  Kaw 

Mexican  Kickapoo 

Apache,  Comanche  (Komantsu),  Delaware,  and  Kiowa 

Modoc 

Tonkawa 

Great  and  Little  Osag«,  and  Quapaw 

Otoe  and  Missouria 

Ottawa  of  Blauchard's  Fork,  and  Roche  de  Boeuf 

Pawnee  (Paul) - 

Kaskaskia,  Miami,  Peoria,  Piankasha,  and  Wea... 
Ponca. 


Absentee  Shawnee  (Shawano),  and  Pottawatomie — 

Kwapa 

Otoe,  Ottawa,  Sac  (Sunk)  and  Fox,  of  the  Missouri 

and  of  the  Mississippi  (including  Mokohoka's  band) 

Seminole 

Seneca 

Eastern  Shawnee  (Shewano) 

Comanche  (Komantsu),  Delaware,  lon-le,  Kaddo,  KI- 

chai,  Tawakauay,  Wako,  and  Wichita 

Wyandotte 


Unoccupied  Cherokee  lands 

Creek  land  in  Cheyenne  and  Arapahoe  treaty  reserve 

Unoccupied  Croekand  Seminole  lands 

Unoccupied  Chickasaw  and  Choctaw  lands 


AREA   IN 
ACRES. 


4,297,771 

5.031,3.51 

4,650,9.35 

6.6SS.000 

3,040,495 

228,418 

100,137 

206,460 

2,968,893 

4,040 

90.711 

1,470,059 

129,113 

14,860 

283,020 

50,'«1 

101.!);)4 

575,877 

66.385 

479.667 

375.000 

61,958 

13,048 

743,610 
21,406 


(  2,279,618 

{     105,466 

(3,637.770 

6.S3.1.39 

1.211,272 

1,511,576 


41,102,546 


SQUARE 
MILES. 


6,715 

7,861 

7,267 
10,450 

4,751 
357 
186>. 
8221. 

4,639 
6 

142 

2,297 

202 

23 
442 

78H 
159 
900 

88)4 

750 
686 

SI 

21 

1,162 
S3'A 


3,662 
166 
5,684 
1,067 
l,892Ji 
2,362 


64,233 


POPULA- 
TION. 


8.609 

23.000 

6.000 

18.000 

14,000 

89 

225 

346 

3,103 

94 

92 

1.672 

266 

117 

1,045 

200 

674 

1,260 

62 

1,126 

3.000 

239 

69 

1,0S« 
351 


79,468 
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presented  that  the  act  declaring  them  public  lands  included  an 
additional  requital  of  several  millions  of  dollars. 

The  fdUowniK  latile  (jivos  an  educational  i<l<a  of  the  school 
advautageb  iu  the  Territory,  and  tlie  use  made  of  them : 


Ponca. Pawnee  .and  Otoe  Agency 

Pawnei'  lloardiug 

Ponrti  Hoarding 

Otoe  Himrdiiig 

Quapiiw  .XKfUcy:  * 

giiHi'itw  Hoarding 

StMii-ca.  .'^Imwnee.  and  Wyan 
dottv  Hoarding 

MlRDil  nay 

Modoc  Day 

Sac  and  Kox  .igency : 

Absentee  !»haHMOC  Boarding 

Sac  and  Fox  Honrdlnc  

Sacred  lliurt  Boarding 

Chllocco:  Cliilocco Training  .. 
Chevenue  and  Arai^ialio  Agency 

Arapalio  Hoarding 

Cheveniie  Boarding 

Mcniioii i te  Hoard! 'g(  Agency ) 

Mennonlte    Boarding    (cau 

toument) 

Etowa.Comauche,  and  Wichita 
Agencv : 

Kiowa  Boarding 

Wichita  Boarding 

Osage  Agency : 

Knw  Boarding 

Osage  Roarding  

St.  I.ouls  Boarding 

St.  .Tohn's  .Mission  Boarding 

McCttlw      Boarding      <  Paw- 
tiuslta)     


80 
100 
50 

50 

85 


80 
60 
100 

aoo 

100 
125 
50 

90 


100 
65 

70 
150 
100 

40 


80 


AVCRACE 
ATTEND- 
ANCE. 


65 


50 
42 
12 
155 

7S 
48 
46 

49 


58 
61 

41 

117 
62 


a5 


In  IJ^S".*  there  were  more  than  .S0,000  hu.shels  of  wheat  raised 
hv  the  Indians,  (5,000  Imshcls  of  barley  ;  over  "lOO.OOO  bushels  of 
corn,  and  alwut  10,0<K)  tons  of  hay.  In  the  same  year  the  In- 
dians owned  60,000  head  of  horses  and  250,000  head  of  cattle. 

E.  C.  H. 

INDIA-RUBBER,  or  CAOUTcnouc,  consists  o(  the  dried 
coagulated  milky  juico  of  various  trees  and  shrubs,  belong- 
ing chieHy  to  tho  batural  orders  Eupliorhiacea,  Moracecc, 
ArtoMrjHiciu-,  and  Apocynacece.  Although  a  milky  juice 
is  found  in  plants  of  umiiy  other  families,  it  does  not  in  dll 
•cases  yield  caoutchouc,  nor  do  different  species  of  the  samo 
genus  yield  an  eijual  quantity  or  quality  of  that  substance. 
Oa  the  other  hand,  there  are  many  plants  which  afford  a 
good  rubber,  but  have  not  yet'beea  sought  out  for  com- 
mercial purposes.  The  milky  juico  of  plants  furnishing 
caoutchouc  is  contained  chieUy  in  the  middle  layer  of  the 
bark,  in  a  network  of  minute  tubes  known  to  botauista  as 
laticiferous  vessela  In  the  Apocy)iacece  these  vessels  aro 
found  also  in  the  inner  bark,  or  bast  layer.  The  milky 
juice  above  mentioned  possesses  the  properties  of  a  vegetable 
emulsion,  the  caoutchouc  being  suspended  in  it  in  the  form 
of  minute  transparent  globules,  averaging,  according  to 
Adriani,  ^s^^jf  inch  in  diameter.  Like  other  emolsions,  it 
is  easily  coagulated  by  the  addition  of  an  acid  or  salino 
Bolution, — alum  or  salt  water  being  commonly  used  for  this 
purpose ;  but  it  is  said  by  Mr  Bruce  Warren  not  to  be 
coagulated  by  alcohol.  The  caoutchouc  appears  to  bo  kept 
in  suspension  in  the  juice  by  means  of  ammonia  ;  at  least 
in  some  cases  the  fresh  milk  exhales  an  ammoniacal  odour. 
Probably  it  is  on  this  account  that  the  addition  of  liquid 
ammonia  prevents  the  juico  from  codjulaling  ft  r  a  con- 
siderable length  of  time  ;  and  the  ammonia  is  iu  certain 
districts  added  when  the  milk  has  to  bo  carrie^l  some 
distance   from  the  place  of  collection      Tho  addition  of 


Pill  water  to  tne  juico  is  to  be  deprecated,  as  it  renders 
the  caoutchouc  very  hygroscopic.  The  best  rubber  known 
is  obtained  by  careful  evai.oration  of  the  recently  strained 
juice  at  a  moderate  heat.  Trees  are  known  to  contain 
caoutchouc  by  tho  bark  on  incision  yielding  a  milk  that 
when  rubbed  between  the  fingers  coagulates  into  an  elastic 
Cbre.  The  dried  bark  of  such  plants  when  broken  shows 
between  the  two  fractured  surfaces  of  bark  a  number  of 
silky  fibres  which  can  be  stretched  for  some  distance 
without  breaking. 

Caoutchouc  differs  from  other  vegetable  products  of 
like  origin  by  possessing  considerable  elasticity,  by  being 
insoluble  in  water  or  alcohol,  alkalies,  and  acids  (with  the 
exception  of  concentrated  nitric  and  sulphuric  acids). 
Although  apparently  simple  in  constitution,  it  contains,  not, 
only  the  elastic  substanco  to  which  its  commercial  value  is 
due,  but  a  small  quantity  of  an  oxidized  viscid  resinous 
body  soluble  in  alcohol  This  latter  substance  varies 
in  quantity  in  different  kinds  of  rubber,  those  containing 
tho  smallest  amount,  such  as  the  Pari  and  Ceara,  being 
considered  the  most  valuable,  while  those  in  which  it  is 
present  in  greatest  proportion,  such  as  the  Guatemala 
and  African  rubbers,  are  the  least  esteemed.  Rapid  evapor- 
ation of  the  juice,  or  any  means  which  prevents  oxidation, 
tends  to  prevent  the  formation  of  this  viscid  resin. 

The  first  notice  of  india-rubber  on  record  was  given 
nearly  five  hundred  years  ago  by  Herrera,  who,  in  the 
second  voyage  of  Columbus,  observed  that  the  inhabitants 
of  Hayti  played  a  gam.e  with  balls  made  "of  the  gum  of  a 
tree,"  and  that  tho  balls,  although  large,  were  lighter  and 
bounced  better  than  the  wind-balls  of  Castile  (Herrera, 
Uutoria,  dec.  i.  lib.  iii.  cap.  iv.).  -  Torquemoda,  however, 
seems  to  have  been  the  first  to  mention  by  name  the  tree 
yielding  it.  In  his  De  la  Monarquia  Indiana,  published 
at  Madrid  in  1615,  torn,  ii.,  cap.  xliii.  p.  663,  he  says, 
"There  is  a  tree  which  the  [Mexican]  Indians  call  Uiequa- 
hnitl ;  it  is  held  in  great  estimation  and  grows  in  the  hot 
country.  It  is  not  a  very  high  tree ;  the  leaves  are  round 
and  of  an  ashy  colour.  This  tree  yields  a  white  milky 
substance,  thick  and  gummy,  and  in  great  abundance." 
He  further  states  that  the  juice  was  collected  and  aUowed 
to  settle  in  calabashes,  and  was  afterwards  softened  in  hot 
water,  or  tho  juice  smeared  over  tho  body  and  rubbed  off 
when  sufficiently  dry.  Tho  tree  mentioned  byTorquemada 
has  usually  been  identified  as  Caslilloa  elastica,  Cerv.,  but 
tho  above  account  cannot  apply  to  it,  as  that  tree  is  de- 
scribed by  Cervantes  as  one  of  the  loftiest  forest  trees  of 
tho  north-east  coast  of  Mexico,  and  its  leaves  are  not  round 
but  oblong-lanceolate.  Torquemada  mentions  also  that  an 
oil  was  extracted  from  tho  "  uUi,"  or  rubber,  by  heat,  pos- 
sessing soft  and  lubricous  properties,  and  of  especial  effect 
in  removing  tightness  of  the  chest.  -  It  was  also  drunk 
with  cocoa  to  stop  haemorrhage.  Even  at  that  early  date 
tho  Spaniards  used  the  juice  of  the  ul6  tree  to  waterproof 
their  cloaks.  This  fact,  however,  apparently  did  not 
attract  attention  in  tho  Old  World,  and  no  rubber  seems 
to  have  reached  Europe  until  long  afterwards.  The  first 
accurate  information  concerning  any  of  the  caoutchouc 
trees  was  fumbhed  by  La  Condamine,- vho  was  sent  in 
1  735  by  the  French  Government  to  measure  an  arc  of  the 
meridian  near  Quito. 

In  1751  the  researches  of  M.  Fresnau,  an  engineer  re- 
siding in  Guiana,  were  published  by  the  French  Academy, 
and  in  1755  "M.  Aublet  described  the  species  yielding 
caoutchouc  in  French  Guiana.  Nevertheless  india-rubber 
remained  fur  some  time  unknown  in  England  except  as  a 
curiosity,  for  Dr  Priestley,  in  the  preface  to  his  work  on 
perspective,  called  public  attention  to  it  as  a  novelty  for 
erasing  pencil  maiks,  and  states  that  it  was  sold  in  cubical 
pieces  of  ^  inih  for  3s.  each.     India-rubber  was  not  known 
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as  a  product  of  Asia  until  1798,  when  a  plant,  afterwards 
named  Urceola  elastka,  Roxb.,  was  discovered  to  yield  it 
by  Mr  J.  Howison,  a  surgeon  of  Prince  of  Wales  Island, 
and  soon  afterwards  Assam  rubber  was  traced  by  Dr 
Roxburgh  to  Ficiis  elastica,  Roxb.  It  was  not,  however, 
until  the  beginning  of  the  18th  century  that  the  india- 
rubber  industry  really  commenced.  The  rapid  progress 
which  this  has  made  during  the  last  twenty  years  may  be 
perceived  by  a  glance  at  the  following  table  : — 

Imported  into  England  in  the  year  1830,  464  cwta, 

..  1840,  6,640  „ 
„  ]850,  7,616  „ 
„  .1870,  152,118  „ 
„       1879.  150,601     „ 

It  has  been  computed  that  in  1870  there  were  in  Europe 
and  America  more  than  150  manufactories,  each  employ- 
ing from  400  to  500  operatives,  and  consuming  more 
than  10,000,000  &  of  caoutchouc.  The  imports  into  the 
United  States  have  lartrelv  increased  during  the  last  few 
-years. 

Botanical  Sources,  Modes  of  Preparation,  <te. 

Notwithstanding  the  fact  that  caoutchouc-yielding  trees 
are  found  in  a  large  belt  of  countries  around  the  globe,  in- 
cluding at  least  500  miles  on  each  side  of  the  equator,  yet 
the  demand  for  the  beat  qualities  of  india-rubber  is  in 
excess  of  the  supply.  The  varieties  which  are  almost 
exclusively  used  when  great  elasticity  and  durability  are 
required  are  the  Pari,  Ceara,  and  Madagascar  rubbers. 

The  principal  forms  of  caoutchouc  which  are  imported 
into  Great  Britain  may  be  grouped  under  four  heads,  the 
order  in  which  they  are  here  placed  indicating  their 
respective  values  : — South  American — Pard,  Ceara,  Per- 
nambuco,  Maranhao,  Cartagena,  Guayaquil ;  Central 
American — West  Indian,  Guatemala;  African — Mada- 
gascar, Mozambique,  West  African ;  Asiatic — Assam, 
Borneo,  Rangoon,  Singapore,  Penang,  and  Java.  Of  all 
tisse,  the  most  important  is  the  ParA,  the  imports  of 
which,  according  to  Messrs  Hecht,  Levis,  &  Kahn,  have 
increased  from  1670  tons  in  1857  to  8000  tons  in  1879. 
For  this  rubber  and  the  Mozambique  variety  the  demand  in- 
increases  every  year, — an  unerring  indication  of  their  value. 


Fio.  \.—Bevea  IraiilimtU. 


..  SoDTn  AMERIOAN.-Pard  rubber  is  obtained  chiefly  from 
Hevea  brc^ihcnsu.  Mull.  Arg.,  a  large  euphorbiaceous  tree 
•pwards  of  60  feet  in  height,  brauching  from  the  base,  and  having 


trifoliate  leaves,  the  leaflets  being  lanceolate  and  tapering  at 
both  ends  (figs.  1,  2).  Other  species  of  ffevea,  as  well  as  Micrandra 
siphonoidcs  and  M.  minor,  Benth.,  all  of  which  grow  abundantly 
in  the  moist  steamy  valleys  of  the  Amazon  and  its  tributanes,  ara 
alsT  used  indiscriminately  by  the  natives  to  furnish  Para  rubber. 
These  trees  are  found  in  diflerent  districts,  tut  all  flourish  best  on, 
rich  alluvial  clay  slopes  by  the  side  of  nvers,  where  there  is  a 
certain  amount  of  drainage,  and  the  temperature  reaches  from  83° 
to  94'  at  noon  and  is  never  cooler  than  73°  at  night,  while  rain  i» 
rarely  absent  for  ten  days  together.  The  genus  ffevea  was  for- 
merly called  Siphonia,  and  the  tre<3  named  Pao  de  Xerringa  by  tho 
Portuguese,  from  the  use  by  the  Omaqua  Indians  of  squirts  or 
syringes  made  from  a  piece  of  pipe  inserted  in  a  hollow  flns.;-shaped 
ball  of  rubber. 

The  caoutchouc  is  collected  in  the  so-called  dry  season  between 
August  and  February.  The  trees  are  tapped  in  the  evenini,-,  and  the 
juice  is  collected  on  the  following  morning.  To  obtain  the  juice  a 
deep  horizontal  incision  is  made  near  the  base  of  the  tree,  and 
then  from  it  a  vertical  one,  extending  ud  the  trunk,  with  others  at 
short  distances  in  aa  oblique  direction.  Small  shallow  cups  made 
from  the  clayey  soil  and  dried  in  the  ann  are  placed  below  the  in- 
cisions to  receive  the  milk,  each  cup  being  attached  by  sticking  a 
piece  of  soft  clay  to  the  tree  and  pressing  the  cup  agaitst  it.     The 

iiiice,  of  which  each  tree  yields  only  about  6  ounces  in  three  days, 
las  a  strong  ammoniacal  odour,  which  rapidly  goes  ofl",  and  jo 
consequence  of  the  loss  of  ammonia  it  will  not  keep  longer  than  & 
day  unchanged,  hence  when  it  has  to  be  carried  to  a  distance  froift 
the  place  of  col- 
lection 3  per  cent, 
of  liquid  am- 
monia,is  added. 
The  juice  is  said 
by  Bruce  Warren 
to  yield  half  its 
weight  of  caout- 
chouc, but  32  per  I 
cent,  appears  to  j 
be  the  usual 
quantity.  To  ob- 
tain the  rubber 
the  juice  is 
heated  in  the 
following  man- 
ner. A  pieco  of 
wood  about  3  feet 
long,  with  a  flat- 
tened clay  mould 
at  one  end  of  it, 
is  dipped  in  the 
milk,  or  this  is  I 
poured  over  it  as 
evenly  as  pos- 
sible. The  milk 
is  then  carefully 
dried  by  turning 
the  mould  round 
and  round  in  a^**-^- — ^^'^f^  trrasiUemU.  o,  male  flower,  iind  b,  female 
...  *        flower  (Iwth  enlarged,  and  with  ihe  flornl  envelope  r^ 

wnite  vapour  OD-     moved);  c,  ripe  fruit,  and  d,  seed  (both  natura]  size), 
tained  by  heating 

certain  oily  palm  nuts,  those  of  Jttatea  exceUa  being  much  pre- 
ferred, and  the  vapour  being  confined  within  certain  limits  by  the 
narrowness  of  the  neck  of  toe  pot  in  which  the  nuts  are  heated. 
Each  layer  of  rubber  is  allowed  to  become  firm  before  adding  an- 
other; a  practised  hand  can  make  5  or  6  lb  in  an  hour.  From  what- 
ever cause,  the  rubberthus  prepared  is  the  finest  that  can  be  obtained. 
The  cakes  when  completed  are,  in  order  to  remove  them  from  th« 
mould,  slit  open  with  a  sharp  knife,  which  is  kept  wet,  and  are  hung 
up  to  dry.  The  flat  rounded  cakes  of  rubber  made  in  this  manner 
are  known  in  tho  London  market  as  "  biscuits."  They  rarely  con- 
tain more  than  15  percent,  of  moisture.  The  scrapings  from  the  tree, 
which  contain  fragments  of  wood,  are  mixed  with  the  residues  ef 
the  collecting  pots  and  the  refuse  of  the  vessels  employed,  and  are 
made  up  into  large  rounded  balls,  which  form  the  inferioir  com- 

I  mercial  q^uality  called  "  negrohead,"  and  often  contain  25  to  36  jier 
cent,  of  impurity.     An  intermediate  quality  is  known  as  "entre- 

1  fine."  Para  rubber  is  said  to  be  sometimes  adulterated  with  the 
juice  of  the  Ma{andaruba  tree  (Mimusopa  elala),  which  might  ac- 
count for  the  great  differences  that  have  been  occasionally  observeJ 
in  the  behaviour  of  Para  nibber  in  certain  stages  of  manufacture, 

1  the  coagulated  juice  of  tho  MirFiusops  genus  resembling  gutta  percha 
rather  than  caoutchouc. 

Previous  to  1860  Pari  rubber  was  exported  only  in  small  quan- 
tities, and  then  chiefly  in  the  form  of  shoes  ;  this  variety  ceased 
to  be  sent  over  in  1852.  Occasionally  "  negrohead  "  has  been  im- 
ported in  grotesque  forms  of  animals,  &c.,  and  the  better  qualities 
in  the  shape  of  small  bottles  moulded  in  soft  clay  which  has  beea 
afterwards  washed  out  by  water. 
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In  Hritiah  Cuiana  rubber  is  ohta'md  (torn  Ifcvea  pant{/\/ ia,  Hull. 
Arf;, ;  in  Frouch  Guiana  from  If.  (Juinjancnsis,  Aubl.,  where  it  ia 
knoivD  as  "  heve,"  "  siringa,"  or  ' '  cahoutcLou," — the  last  being  the 
probable  origin  of  the  name  caoutchouc;  and  i^  "onczueli  from 
//.  braailie-Mii,  there  called  dapi  or  dapiche.  Nont  is  exported  to 
England  from  any  of  these  localities.  Small  quantities  of  rubber 
intermediate  in  character  between  that  of  Para  and  Pcrnanibuco  are 
occasionally  imported  from  Maranhao.  On  account  of  its  great  value 
u  a  source  of  caoutchouc,  the  cultivation  of  the  Para  rubber  tree  has 
beMi  attempted  in  India;  but  it  has  been  found  to  be  too  tropical  a 
plant  for  cultivation  in  northern  and  central  India,  althougt  suit- 
able for  Ceylon,  Malabar,  and  South  Burmah,  according  to  recent 
reports.  The  seeds,  wluL-h  are  about  the  aize  of  a  damson  (Og.  2,  d), 
ioou  lose  their  vitality,  and  cuttings  do  not  thrive  unless  taken  from 
the  young  wood. 

Ceara  rubber  is  considered  almost  next  to  the  Pari  in  value,  as 
it  ia  a  "dry"  rubber,  very  elastic  and  free  from  etickiiioas;  but 
it   often    contains   4 

J|uantity  of  wood  and 
oreign  matter  aris- 
ing from  the  mode 
of  collecting  it,  the 
lou  in  washing  pre- 
vious to  manufac- 
(areamountingsome- 
timea  to  25  per  cent. 
It  ia  the  produce  of 
Hanihot  Qlaziovii, 
HiilL  Arg. ,  a  euph- 
erbiaceons  tree  com- 
mon in  the  province 
of  Rio  Janeiro,  about 
80  feet  high,  with  a 
rounded  head  of  foli- 
age, and  greyish 
green  8-  to  7 -lobe J 
palmate  leaves, some- 
what resembling  tho 
leaves  of  the  caator- 
oil  plant  in  shape 
and  size  (figa.  3,  4, 
S).  The  trees  are 
tapped,  according  to 
Hr  R.  Cross,  when 
the  trunk  attains  a 
<liameter  of  i  to  i^io.  t.—ilaiiUwt  aiazloril.  (After  n.  Trimcn,  yoBm. 
inches,    ».«.,    when  ^»/.,Kov.  I880.) 

they  are  about  two  years  old.  Tho  mode  of  collecting  the  rubber  is  as 
follows.  After  brushing  away  the  loose  stones  and  Uii  t  from  the  root  of 
the  tree  by  means  of  a  handful  of  twigs,  the  collector  lays  down  large 
leaves  for  the  milk  to  drop  upon.  He  then  slices  ofT  the  outer  layer 
of  tho  bark  to  the  height  of  4  or  5  feet.  The  milk,  which  exudes 
in  many  tortuous  courses,  some  of  it  ultimately  falling  on  the  ground, 
ia  allowed  to  remain  on  the  tree  for  several  days,  until  it  becomes 
itj  and  solid,  when  it  is  pulled  oiTin  strings,  which  are  either  rolled 
op  into  balls  or  put  into  bags  in  loose  inasses,  in  which  form  it 
enters  commerce  under  the  name  cf  Ceara  "  scrap."  The  amount 
of  Ceara  rubber  imported  in  1879  amounted  to  500  cwt.  The 
attempts  which  have  been  recently  made  to  cultivate  this  rubber 

Flant  in  India  have  been  attended  with  signal  success.  In  Rio 
aneiro  it  grows  in  a  rocky  or  stony  and  region,  where  a  short  under- 
■crub  ia  the  only  vegetation,  and  the  atmosphere  ia  hot  and  dry, 
the  temperature  ranging  from  82'  to  90°  Fahr.  It  ia,  therefore, 
suited  for  cultivation  where  the  Bnca  will  not  grow.  In  Ceylon 
it  has  been  found  to  thrive  at  an  altitude  of  from  200  feet  to  3000 
feet  above  the  sea  level.  At  Zanzibar  and  Calcutta  also  it  succeeds 
wcU.  The  seeds  (fig.  6,  c),  rrhich  have  a  hard  thick  coat,  take  a 
year  in  germinating,  unless  the  edges  near  the  end  buaiing  the  car- 
■ncular  projection  are  rasped  oCT.  Cuttings,  provided  they  have  a 
vngle  bud,  strike  readily. 

Pernambuco  or  JIfangaieira  rubhejr  la  obtained  from  Haneomia 
ipeeicta,  Oom. ,  an  apocynaceous  tree  common  on  tho  South 
American  plateau  in  Brazil  from  Pernambuco  to  Rio  Janeiro,  at  a 
height  of  3000  to  5000  feet  above  the  sea.  It  is  about  the  size  of 
an  ordinar}-  apple  tre<.  with  small  leaves  like  the  willow,  and  a 
drooping  habit  like  a  weeping  birch,  and  has  an  edible  fruit  called 
" mangaba, " for  which,  rathe  than  for  the  rubber,  the  tree  isculti- 
Tsted  in  some  districts.  Only  a  small  quantity  of  this  rubber  comes 
to  England,  and  it  is  not  much  valued,  being  a  "  wot "  rubber. 
It  occurs  in  "  biscuits"  or  "  sheets."  The  caoutchouc  is  collected 
in  the  following  manner.  About  eight  oblioue  cuts  are  made  all 
round  the  trunk,  but  only  through  tho  baric,  ard  a  tin  cup  is 
fastened  at  the  bottom  of 'each  incision  by  means  of  a  piece  of  soft 
clay.  The  cups  when  full  are  poured  into  a  larger  vessel,  and  solu- 
tion of  alum  is  added  to  coagulate  the  juice.  In  two  or  three 
minutes  coagulation  takes  place,  and  the  rubber  is  then  exposed  to 
the  <ir  on  sticks,  and  allowed  to  drain  for  eight  daya.    About  thirty 


days  afterwards  it  ia  eent  to  market,  rrmambuco  rubber,  as  is  tha 
case  with  most  rubbers  coagulated  by  saliue  solutions,  coiitaina  a 
largo  quantity  of  water. 


Fio.  A—itaitihol  Olmlotil.    Tonng  leaf  (hair  natural  slie) ;  InfloreKesce  (itioot 
batf  aatural  «tze);  half-ripe  ciipsule  (real  alze). 

Cartagena  rubber  comes  from  New  Granada  in  the  form  of  black 
sheets  J  inch  thick,  having  a  somewhat  rough  or  "  chewed  "  appear- 
ance, and  is  more  or  less  "tarry"  or  sticky.  It  also  occurs  in 
the  form  of  strips  or  small  pieces  pressed  together  in  bags.     Its 


Fio.  l.—ilmOu>l  OtatioviL    v,  male  flower ;  (,  female  flower ;  e,  teed :  0,  teetloa 
of  Kccl.    (All  uatarttl  tlxo.) 

botanical  source  is  not  known,  but  is  thought  to  e  apiunate-lcaved 
tree,  a  portion  at  least  being  derived,  it  is  supposed,  from  Caslilloa 
elaalica.  It  loses  35  per  cent  of  moisture  wh*n  dried.  The  importa- 
tion of  Cartagena  rubber  into  Great  Britain  has  declined  from  351S 
cwts.  in  1875  to  1679  cwts.  in  1S79. 

Guayaquil  rubber  is  imported  from  Ecuador  in  large  Bakes  or 
lumps,  of  awhitisfl  colour  in  the  best  kinds,  the  inferior  sorts  being 
porous  and  filled  with  a  foetid  black  liquid,  having  an  odour  of  cow- 
dung,  and  staining  the  knife  and  hands.  It  is  believed  to  be 
obtained  from  Castilloa  elastica.  The  amount  imported  into  Britain 
has  diminished  from  3816  cwts.  in  1875  to  482  owts.  in  1379. 
In  washing  for  manufacture  it  sometimes  loses  up  to  40  per  cent,  of 
its  weight.  The  bulk  of  the  two  last-mentioned  niboors  is  ex- 
ported to  the  United  States. 

II.  Central  American. — The  source  of  all  the  principal  rubber* 
exported  from  Central  America  is  Castilloa  elaatica.  Can.,  a  lofly 
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8rtocarpaecou3  tree,  with  a  trunk  3  fuel  or  more  iiidiauiotcr,  and  large 
liaij-y  oblong  lanceolate  leaves  often  18  iuciies  loug  and  7  incLct  wide, 
those  Bubtending  the  young  brnnchcs  being  mncli  smallur  and  more 
ovate  ((ig.  6).  The  tree  {tows  most  abundantly  in  a  sporadic  manner 
in  the  dense  moist  fortsts  of  the  basin  of  tlio  Kio  Sau  Juan,  where  the 
rain  falls  for  nine  mouths  in  the  year.  It  prefers  rich  fertile  soil  on 
the  banks  of  watercourses,  but  does  not  flourish  in  swamps.  It  is 
found  also  in  Costa  Rica,  Guatemala,  Honduras,  Mexico,  Cuba,  and 
Ilayti,  and  in  Panama  in  company  with  another  species,  C  Mark- 
bamiana,  Collins,  and  on  tho  west  coast  of  South  America  down  to 
the  slopes  of  Chimborazo,  tho  Cordilleras  of  tho  Andes  separating 
the  Caslilloa;  from  the  Hevetc  of  Brazil,  according  to  Mr  II.  Spruce. 
Nicaragua  nMcr. — In  Nicaragua  the  juice  is  collected  in  April, 
when  the  old  leaves  begin  to  fall  and  the  new  ones  are  appearing, 
during  which  time  the  milk  is  richest.  The  tree  is  tapped  either  in 
the  same  manner  as  the  Hevea,  or  by  eacireliug  tho  tree  with  a  simple 


>.    -^^ 


Fio.  6. — CastiUoa  elaslica.  a,  young  leaf  (qnaiier  real  cize);  b,  seeds  (natural 
tile) ;  c,  margin  of  leaf  (enlarged)  ;  </,  female  flower  iind  section  of  it  (en- 
larged). 

spiral  cut  at  an  inclination  of  45°,  or  by  two  spirals  in  opposite 
directions  if  tho  tree  be  large.  At  the  bottom  of  the  spiral  an  iron 
spout  about  4  inches  long  is  driven  into  the  tree,  and  the  milk  is 
received  in  iron  pails.  A  tree  20  to  30  feet  high  to  its  first  branches, 
and  about  4  feet  in  diameter,  is  expected  to  yield  20  gallons  of  milk, 
each  gallon  giving  about  2  lb  of  nibbor.  In  the  evening  the  milk 
is  strained  through  a  wire  sieve  and  transferred  to  barrels.  The 
milk  is  coagulated  by  the  addition  of  the  juice  of  the  "achet^" 
plant(7)3om«»6ono-n«i,L.)or  of  another  plantcalled  "coasso."  The 
strained  juice  of  either  of  these  plants,  obtained  by  bruising  the 
moistened  herb  and  subsequent  expression,  is  added  to  the  muk  in 
the  proportion  of  about  1  pint  to  the  gallon.  If  these  plants  are 
not  procurable,  two  parts  ot  water  are  added  to  one  of  tho  milk,  and 
themixture  allowed  to  standfortwelvohours.  Thecoagulumisnext 
flattened  out  by  a  wooden  or  iron  roller  to  got  rid  of  the  cavities  con- 
taining watery  liquid,  and  the  sheets  are  then  hung  up  for  fourteen 
days  to  drj',  when  they  weigh  about  2  lb,  the  sheets  Doing  usually 
i  to  |th  inch  thicfc  and  20  inches  in  diameter.  When  coagulated 
by  water,  the  mass  is  placed  in  vats  in  the  ground  and  allowed 
to  dry,  this  taking  place  in  about  a  fortnight.  It  is  then  rolled 
into  balls.  That  which  dries  on  the  incisions  in  the  tree  is  called 
hola  orburucha,  and  is  said  to  be  highly  prized  in  New  York.  The 
loss  of  Nicaragua  rubber  in  drying  is  estimated  at  ISper  cent.  It 
is  exported  chiefly  from  San  Juan  del  Norte,  or  Grey  Town,  and  tho 


larger  proportion  goes  to  tho  United  States.  The  Castilloa  appears 
to  bo  suitable  for  cultivation  only  in  districts  where  the  I'ard  niblxr 
would  grow  equally  well.  The  deciduous  lateral  bhoota  if  planted  will 
never  grow  erect. 

West  Iiulian  rubber  is  the  variety  usually  imported  into  England, 
but  in  comparatively  small  quantity  only.  It  occurs  in  the  form  of 
blocks,  tho  tinest  quality  consisting  of  thin  separable  8heetS(  and 
the  second  of  "scraps,"  usually  conglomerated  and  containing  frag- 
menta  of  bark.  It  is  the  best  description  of  Central  Americru 
rubber  known.  It  is  not,  as  its  name  seems  to  imply,  produced 
in  the  West  Indies,  but  derives  its  apnellation  from  being  brought 
over  in  West  Indian  steamers. 

Jloiiduras  rubber  rarely  comes  over  to  England;  it  is  of  good 
quality,  and  free  from  "tarry"  matter. 

Mexican  rubber  is  imported  into  Liverpool  in  small  quantity 
only.  The  imports  of  Mexican  caoutchouc  decreased  from  1292 
cwts.  in  1875  to  15S  cwts.  in  1879. 

Ouatemata  rubber  is  a  very  inferior  kind  and  very  oneqniil  in 
quality ;  the  best  varieties  are  whitish,  and  the  "lower"  aro  black 
with  a  "tarry"  appearance.  It  occurs  in  the  form  of  sheets  com- 
pacted together,  from  between  which  when  pressed  a  thick  resinous 
fluid  exudes.  This  when  evaporated  leaves  a  hard  resinous  sub- 
stance unaffected  by  hot  water  or  steam.  Tho  rubber  is  collected 
from  the  trees  as  in  Nicaragua,  but  it  is  poured  on  mats  to  dry,  and 
the  thin  sheets  arc  subsequently  peeled  off,  folded  into  squares,  and 
subjected  to  pressure  to  remove  as  mnch  as  possible  of  the  contained 
moisture.  The  imports  of  india-rubber  into  England  from  the 
whole  of  Central  America  amounted  only  to  2080  cwts.  in  1879, 
having  decreased  from  5809  cwts.  in  1875.  The  greater  proportion 
of  Central  American  rubber  is  exported  to  New  York,  especially 
that  from  Nicaragua  and  Panama. 

Siphocampylus  Caoutchouc,  Don.,  and  S.  Jamesonianus,  D.  C, 
Central  American  plants  belonging  to  the  natural  order  Lobeliacecc, 
are  also  stated  to  yield  rubber  of  good  quality ;  and  at  the  Phil- 
adelphia exhibition  a  rubber  called  Durango  caoutchouc,  obtained 
from  a  composite  plant,  was  exhibited. 

111.  African.— India-rubber  is  produced  throughout  equatorial 
Africa,  the  chief  districts  of  export  being  the  Gaboon,  Congo,  and 
Benguela  on  the  west  coast,  and  Madagascar,  Mozambique,  and 
Mauritius  on  the  cast  The  Madagascar,  Mauritius,  and  Gaboon 
rubbers  are,  it  is  believed,  chiefly  exported  to  France.  Those  which 
enter  into  British  commerce  are  known  as  Mozambique,  Madagascar, 
and  African,  although  the  imports  are  described  as  coming  from 
the  following  districts  in  the  blue  books  : — Senegambia  and  Sierra 
Leone  3808  cwts..  West  Coast  11,307  cwts.,  East  Africa  7621  cwts., 
Cape  of  Good  Hope  4241  cwts.,  Mauritius  570  cwts.,  Gold  Coast 
12  cwts.  The  above  imports,  which  are  for  1879,  show  an  increase 
during  the  past  five  years,  except  in  the  case  of  Mauritius,  Mada- 
g.iscar,  and  the  Gold  Coast.  Africa,  in  respect  of  the  large  amount 
exported,  may  now  bo  considered  as  taking  the  second  place  as  an 
india-rubber  producing  continent. 

Mozambique  rubber,  which  is  one  of  tho  most  important  varieties, 
occurs  in  the  form  of  balls  about  the  size  of  an  orange,  and 
"sausages,"  or  spindle-shaped  pieces,  njadeup  of  slender  strings  of 
rubber  wound  around  a  piece  of  wood,  which  is  eventually  removed ; 
or  sometimes  it  occurs  in  smooth  pieces  of  irregular  size  known  as 
"cake"  or  "liver."  Madagascar  rubber  consists  o{  tKO  qxiaXiiies, 
the  best  of  a  cink  and  the  inferior  or  "lower"  of  a  black  colour, 
and  occurs  in  snapeless  pieces. 

The  other  kinds  included  under  ilie  general  name  ot  African  are 
amorphous  lumps  called  "knuckles"  from  Congo;  small  "negro- 
heads  "  or  "balls "  of  scrap,  and  smooth  cakes  from  Sierra  Leone  ; 
small  square  pieces  like  dice  called  "thimbles,"  and  others  more 
irregular  in  shape  called  "nuts,"  and  "small  ncgroheads"  from 
the  Portuguese  colonies;  "tongues,"  consisting  of  flat  pieces, 
usually  wet  and  sticky,  from  the  Gaboon ;  and ' '  balls  "  from  Liberia 
African  rubber  as  a  rule  possesses  more  adhesiveness  and  less  elas- 
ticity than  Pari  rubber,  and  is  inferior  in  value.  Comparatively 
little  is  known  of  the  plants  yielding  caoutchouc  in  Africa  or  of  tb"* 
mode  of  collection.  In  Angola,  according  to  Dr  Welwitsch,  tho 
natives  either  cut  off  a  piece  of  bark,  and  allow  the  milky  juice  to 
run  into  a  hole  in  the  ground,  or  placing  the  hand  against  the  trank 
of  the  tree  permit  tho  milk  to  trickle  down  their  arms,  going  from 
tree  to  tree  until  tho  arm  is  covered,  when  the  rubber  is  rolled  back 
towards  the  hand  in  tho  form  of  a  ring.  The  wood  of  some  of  the 
trees,  according  to  Mr  Collins,  contains  a  gum  which,  if  the  incision 
penetrates  below  tho  bark,  nii.xcs  with  the  rubber  and  deteriorates 
It.  In  Madagascar,  according  to  M.  Coignet,  rubber  is  obtained  from 
the  "Voi-here"  op  "Voi-canja,"  Volua  madagascaricnsis,  Boj., 
the  "  Voi-hinS,  V.  comorensis,  Boj.,  and  from  V.  gii/ninn/era,  J,am. 
In  Senegambia  it  is  obtained  from  the  "  Anjouan,"  Vahea  sene- 
galensis,  A.  D.  C.  In  Mauritius  U'iUughbeia  edulia,  Roxb.  (which 
is  found  also  in  Madagascar,  and  in  Chiltagong  and  Silhet  in  India), 
appears  to  be  the  chief  source  of  nibber.  All  the  above  are  climb- 
ing shrubs  with  opposite  entire  leaves  and  fleshy  fruits. 

In  Central  .\frica,  from  Liberia  on  the  one  side  to  Zanzibar  on 
the  other,  caouiohouc  is  collected  from  plants  of  genera  nearly  ulUaU 
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to  Vatiea,  a  few  only  of  tlie  species  being  known  to  botanists.  In 
Angola,  under  the  name  of  "LiconiKuc,"  in  Golungo  Alto  and 
Ca2engo,  it  ia  collected  from  Landelphia  owaiyensis,  Va\.  do 
Boauv. ;  from  L.  fiorida^  Benth. ,  in  Angola  and  Liberia,  and  from 
L.  Hendelolii,  D.  C. ,in  Senegal.  At  Kew  there  also  exists  a  speci- 
men of  india-rubber  from  the  west  coast  of  Africa  obtaii^ed  from  an 
nndescribed  epecies  of  Carpodintia  with  hairy  leaves  and  stems,  la 
the  basin  of  the  Gaboon  and  Congo  it  is  obtained,  according  to  Du 
ChaiUo,  from  a  climbing  plant  called  ATdnmio,  which  gives  its  name 
to  damWiite,  a  peculiar  substance  contained  .n  this  kind  of  rubber 
(see  p.  840).  That  some  African  caoutchouc  is  yielded  by  species 
of  Fiau  there  can  bo  no  doubt.  In  Sierra  Leone  it  is  collected 
from  Ficua  Brasii,  It.  Br.  In  Liberia,  according  to  Jlr  Thomas 
Christy,  the  finest  rubber  is  obtained  from  (/rosl'jma  Vogdii,  Miq., 
>  tall  tree  with  largo  handsome  leaves,  and  lower  qualities  of 
rubber  from  other  epecies,  and  from  Landolphia  florida,  Benth.  In 
Angola  on  the  west,  and  at  Inhambane  on  the  east  coast,  rubber  is 
also  obtained  from  species  of  Fkus.  In  the  island  of  K^unioa 
caoutchouc  is  said  to  bo  obtained  from  Periploca  grccca,  L. 

IV.  Asiatic. — The  rubbers  which  enter  English  commerce  from 
Asia  include  the  Assam,  Borneo,  Kangoon,  Singapore,  Penang,  and 
Java  kinds. 

Aaam  rubber  is  imported  chiefly  from  Caicutta  in  baskets  made 
of  split  rattans,  weighing  about  3  cwt.  each,  and  covered  with  a 
gunny  beg.  The  rubber  is  glossy,  of  a  bright  pink  colour  and 
mottled  appearance,  and  occurs  in  the  form  either  of  small  balls 
pressed  together  or  of  irregular  masses  called  "slabs"  or  "loaf" 
nibtwr.  The  former,  being  more  liable  to  adulteration,  aro  loss  in 
demand  by  manufacturers.  The  imports  into  Liverpool  in  1879 
were  7000  cwta.  Assam  rubber  is  obtained  from  Fictt3  tliulica, 
Boxb.,  a  plant  too  well  known  as  a  window  ornament  to  need  de- 
scription. A  portion  also  ia  collected  from  Urostigma  lauifcra, 
Miq.  Ficus  elaslica  grows  in  tho  tropical  rocky  valleys  of  the 
Himalayaa,  between  70°  and  80°  E.  long.,  where  there  is  always  a 
hot  moist  atmosphere,  tho  tcrapcraturo  rising  to  98°  F.  in  tho  shade. 
Tho  trees  are  tapped  in  the  most  careless  manner.  In  the  lower 
portion  of  tho  tree  and  in  the  largo  aerial  roots,  diagonal  cuts  pene- 
trating to  tho  wood  are  made,  from  6  to  18  inches  long,  and  in  an 
elliptical  form  so  as  to  be  about  3  inches  across  the  centre.  The 
millc  is  received  either  in  holes  made  in  tho  ground  or  in  leaves 
foldJSd  in  the  form  of  a  funnel,  that  from  the  smaller  cuts  on  the 
brancbos  (for  the  collectors  scarify  every  portion  within  reach)  being 
allowed  to  dry  on  the  tree.  About  50  oz.  of  the  milk  collected  in 
August  gives  15  oz.  of  caoutchouc,  but  the  percentage  sometimes 
falls  as  low  as  10  per  cent.  From  Febrnnry  to  April  tho  milk  is 
more  scanty,  but  richer  in  caoutchouc,  and  is  consequently  best  col- 
lected at  that  time.  Tho  milk  is  coagulated  by  pouring  it  into  boil- 
ing water  and  stirring  it  until  it  is  sufficiently  firm  to  bo  carried 
about  without  being  clammy ;  sometimes  it  is  pressed,  again  boiled, 
and  dried  in  the  sun.  In  this  way  the  "loaf  '  rubber  in  irregular 
masses  is  formed.  The  small  "  balls  "  aro  formed  of  the  strings  of 
rubber  which  have  been  allowed  to  dry  on  the  tree. 

Aaam  rubber,  although  fairly  elastic,  is  much  depreciated  in  value 
by  the  careless  mode  of  collection,  and  often  loses,  by  washing  at  the 
manufactory,  as  much  as  35  per  cenc  of  dirt,  consisting  of  clay,  sand, 
or  bark.  The  exportation  of  caoutchouc  from  British  India,  exclu- 
■ivoof  the  Straits  Scttlementaand  Ceylon,  in  1879amoun*ed  to  9973 
cwts.,  of  wlAh  7000  are  estimated  to  have  been  produced  in  Assam. 
About  three-fourths  of  tho  rubber  exported  from  India  goes  to  Great 
Britain,  and  the  remainder  to  the  United  States. 

In  consequence  of  the  reckless  destruction  of  the  trees,  the  culti- 
vation of  Ficiu  elaslica  has  been  commenced  in  Assam.  It  is  calcu- 
lated that  the  trees  can  be  tapped  at  the  age  of  twenty-fivo  years,  and 
that  after  fifty  years  they  will  yield  40  lb  of  caoutchouc  each  (worth 
£3,  43.^very  three  years,  it  being  injurious  to  their  health  to  tap 
♦hem  more  frequently. 

falay  rubber  is  the  product  of  Crypiostegta  grandiflora,  R.  Br., 
an  asclepiadaceous  plant  common  on  the  coast  uf  India  ;  and  from 
fyUlughbeia  edulis,  Roxb.,  and  W.  martahaniea,  D.  C,  a  rubber 
is  obtained  in  Chittagong ;  neither  of  thess,  however,  is  known  in 
Britain  as  a  commercial  variety. 

Borneo  rubber  comes  to  the  Liverpool  market  in  the  form  of  balls 
or  shajieless  masses,  internally  of  aw'liiteor  pinkish  colour,  and  very 
iNiroiu  and  spongy,  the  pores  being  usually  filled  with  salt  water, 
in  consequence  of  whicn  it  often  loses  20  to  50  per  cent  of  its 
weight  in  drying.  The  imports  into  Great  Britain  amounted  in 
1879  to  6000  cwts.  Although  Borneo  rubber  was  first  made  known 
in  1798,  it  was  not  imported  into  England  as  an  article  of  trade  till 
1864,  when  it  appeared  under  the  name  of  gutta  susn,  i.e.,  in 
Malayan,  milk-gum.  Tho  plant  which  yields  Borneo  rubber  was 
identified  by  Roxburgh  as  Urctola  elaslica,  Roxb.,  an  apocynaceous 
climbing  plant  with  a  trunk  as  thick  as  a  man's  body,  and  having  a 
soft  thick  bark.  Mr  F.  W.  Burbidge,  who  recently  visited  the 
island,  states  that  there  are  three  varieties  of  the  rubber  plant, 
known  to  tho  natives  as  "petabo,"  which  yields  the  finest  caoutchouc; 
"  menoonjjan,"  which  yields  tho  largest  quantity;  and  "serapit," 
f.-om  wliicn  the  commonest  rubber  is  obtained.    The  uetabo  variety. 


according  to  specimens  at  Kcw,  is  referred  to  a  8|icciesofZ<:iK-ono<«'. 
The  rubber  is  obtained  by  cutting  the  plant  into  pieces  varying 
from  a  few  inches  to  2  or  3  ftct  long,  an>l  allowing  llio  juice  to 
drain  into  buckets  or  jars,  heat  being  sometimes  .ippliid  to  one  cuil 
of  tho  pieces  whtu  tho  juice  flows  slowly.  The  milk  is  coagulated 
by  salt  water.  The  Borneo  rubber  plant  is  probably  one  of  the 
plants  that  would  repay  caltivation,  as  it  grows  rapidly,  yields  » 
supply  of  sap  in  tliree  years,  and  after  planting  require*  ivo  atten- 
tion. 

In  Sumatra,  caoutchouc  Is  obtained  from  Willugliheia  finna,  and 
is  exported  to  Holland,  but  this  variety  is  not  known  in  England. 
Malacca  rubber,  which  is  not  met  with  in  English  commerce,  ia 
said  to  be  obtainel  from  Vrccola  clailicd,  Roxb. 


Rangoon  rubber,  and  those  of  Penang  and  Java,  are  imported  iulo 
"  quantities  only,  ami  i 
From  its  physical  cnarnctcrs,  a  portion  at  least  of  liangoon  nibber 


England  in  small  quantities  only,  ami  are  irregular  in  appearance. 


is  believed  to  be  the  produce  of  a  species  of  Ficus,  probably  F. 
hispida,  L.  Another  caoutchouc-yielding  plant,  Urceola  (Chavan- 
nesia)  csculcnta,  Benth.,  belonging  to  the  Apocynaeea:,  has,  how- 
ever, been  recently  discovered  in  Burmah,  some  specimens  of  which 
at  the  age  of  five  years  have  stems  6  inches  in  diameter,  while  the 
crown  covers  an  area  of  200  square  feet  It  has  been  recommended 
for  plantations  as  an  available  source  of  rubber,  the  cost  of  caltiva- 
tion being  very  slight  after  the  first  year,  and  the  profit  commenc- 
ing in  seven  years,  at  which  age  the  yield  is  calculated  to  be  Z\  lb. 

Penang  rubber  in  character  resembles  the  Assam,  and  may  bo  also 
supposed  to  be  obtained  from  a  species  of  Ficus.  Dr  Wallich,  how- 
ever, has  stated  that  its  source  is  an  asclepiadaceous  plant,  Cynan- 
ehiim  ov^Ufolium,  'Wright. 

Java  rubber  is  stated  by  Pr  Do  Vrij  to  bo  obtained  from  Fieui 
elaslica.  Like  the  Assam  i-ubber  it  is  dark  and  glos.<^-,  but  it  is  of 
a  deeper  tint,  and  has  occasional  reddish  streaks.  It  is  said  to  bo 
prepared  by  allowing  the  juice  to  dry  on  the  incisions  made  in  tho 
tree.  Singapore,  Java,  and  Penang  rubbers  are  much  alike  in  char- 
acter, and  may  be  classed  with  tne  Assam  rubber,  having  a  firm 
texture,  mottled  appearance,  and  bright  polished  surface,  but  vary- 
ing in  colour  in  a  single  sample  from  light  yellowish-wliito  to  dark 
brown.     Java  rubber  is  also  exported  to  Franco. 

Caoutchouc  is  obtained  in  the  Malay  archipelago  from  Ahtonia 
costulata,  Miq. ;  and  Ahlonia  scholaris,  R.  Br.,  is  likewise  reported 
to  yield  it.  In  Fiji  it  has  been  obtained  from  Alstonia plumcxt, 
Labili.  In  North  Australia  caoutchouc  has  been  prepared  fnm 
Ficus  maerophylla,  Dcsf. ,  and/",  rubiginota,  Desf.  ;  the  last-named 
plant  has  been  recommended  by  Baron  Miillcr  as  suitable  for  cul- 
tivation, being  a  hardy  species.  None  of  the  above  iiibbcrs  are  as 
yet  known  in  British  commerce  es  regular  articles  of  trade. 

Bibliography. — Collins,  ia  Journal  of  Botany,  1868  ;  Joum.  Soe. 
Arls,  vol.  xviii.  p.  86  ;  Bcvun,  British  Manufacturing  Industries, 
1877,  p.  97-105,  and  Report  on  Caoutchouc,  1872;  Markham,  fn 
Joum.  Soc.  Arts,  p.  475,  1876;  Vlngcnieur  Vniicrsel,  vol  ii.  p. 
187  ;  Bcrnardin,  Classification  de  100  Caoutchoucs  el  Gutlapcrchaa, 
Ghent,  1872  ;  Christy,  New  Commercial  Plants  ;  Kurz,  Forest  Floia 
of  British  Burmah,  vol.  ii.  p.  184.  'E.  M.  Rl 

Chemistry,  Manv/aclure,  and  Industrial  Uses. 

The  remarkable  body  known  as  india-rubber  is  com- 
posed of  carbon  and  hydrogen  alone,  but  its  exact  chemical 
nature  is  not  by  any  means  known  with  certainty.  The 
analyses  of  Faraday  indicate  that  its  ultimate  composition 
is  87'5  per  cent,  of  carbon  and  12'5  percent,  of  hydrogen; 
but  there  appears  to  be  good  ground  for  regarding  the 
substance  as  a  polymer  of  the  group  CioHg,  or  as  (CjoHg), 
There  are,  however,  no  data  for  estimating  the  value  of  x 
in  this  case.  It  will  be  noticed,  too,  that  the  formula 
given  requires  considerably  less  hydrogen  thnn  tho  proper, 
tion  indicated  by  Faraday's  analysis ;  but  the  difficulties 
of  obtaining  such  a  body  as  caoutchouc  in  a  fit  condition 
for  analysis  are  so  great  as  to  render  this  discrepancy  a 
matter  of  comparatively  small  import.  The  action  of  cold 
and  heat  on  india-rubber  presents  many  points  of  interest. 
When  exposed  to  a  temperature  approuching  0°  C,  ii 
gradually  loses  its  softness  and  ready  extensibility,  and 
finally  becomes  rigid  and  inelastic  ;  but  its  normal  condi- 
tion may  be  restored  by  submitting  it  either  to  a  tempera 
ture  of  35°  or  40°  C,  or  to  a  tension  sufEcient  to  stretch 
it  to  about  twice  iU  natural  length,  In  the  latter  case  it 
is  probable  that  the  change  is  really  duo  to  heat  arising 
frcm  the  physical  disturbance  consequent  upon  the  act  of 
stretching.  The  effects  of  heat  are  more  complex  and 
varied   than  those  of  cold ;  and  with  caoutrhnuc  at  au, 
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ordinary  lemperature,  say  15°  C,  the  primary  effect  of 
lieat  is  to  increase  its  flexibility  and  elasticity.  This  is 
•well  illustrated  by  the  fact  that  a  strip  of  rubber  stretched 
by  a  weight  contracts  when  it  is  heated  to  a  temperature 
of  about  40°  C.  This  diminution  as  regards  length  is, 
however,  accompanied  by  a  more  than  corresponding 
increase  in  thickness,  on  account  of  the  expansion  iu 
volume  due  to  an  elevated  temperature.  When  caoutchouc 
is  exposed  to  a  temperature  ranging  between  100°  and 
120°  C,  it  becomes  considerably  softened,  and  almost 
entirely  loses  its  elasticity ;  but,  if  of  good  quality,  it 
slowly  recovers  its  former  condition  under  the  influence  of 
a  moderate  degree  of  cold  When,  however,  the  heat  is 
pushed  to  150",  it  becomes  viscous,  and  at  200°  it  fairly 
melts,  forming  a  tliick  liquid  which  possesses  the  same 
composition  as  ordinary  caoutchouc,  but  has  no  tendency 
to  resume  its  o.iginal  condition  even  when  exposed  to  cold 
for  a  prolonged  period.  At  a  still  higher  temperature, 
caoutchouc  yields  a  variety  of  volatile  hydrocarbons ;  and, 
on  subjection  to  dry  distillation  in  a  retort,  its  conversion 
into  these  bodies  is  tolerably  complete,  only  a  trifling 
carbonaceous  residue  remaining  behind.  Among  the  most 
notable  volatile  products  resulting  from  the  dry  distillation 
of  caoutchouc  may  be  mentioned  caoutchin,  an  oil-like  body 
Jiaving  a  composition  and  vapour  volume  corresponding  to 
the  formula  CjjHg,  and  boiling  at  171°  C;  and  isoprene, 
nnother  hydrocarbon  oil  identical  in  composition  with 
caoutchin  and  with  caoutchouc  itself,  and  boQing  at  38°  C. 
Other  hydrocarbon  oils  are  also  formed,  as,  for  example, 
heveene  and  caoulchene, — these  being  members  of  the  CnHj,, 
aeries.  The  former  boils  nt  228°,  and  the  latter  at  14°'6. 
The  mixed  products  of  the  dry  distillation  of  caoutchouc, 
often  described  under  the  name  caoutchoucin,  form  an 
excellent  but  rather  expensive  solvent  of  this  body.  AVhen 
exposed  to  the  air,  caoutchouc  gradually  oxidizes  and 
undergoes  deterioration ;  the  oxidation  is  often  much 
favoured  by  exposure  to  sunlight  or  to  alternate  conditions 
of  dampness  and  dryness.  The  deteriorated  caoutchouc  is 
either  somewhat  soft  and  deficient  in  tensile  strength,  or 
brittle  and  resinous  in  its  nature.  Spiller  found  27'3 
per  cent  of  oxygen  in  a  resinous  product  resulting  from 
the  decay  of  caoutchouc.  Ozone  rapidly  attacks  and 
destroys  the  substance. 

Dilute  acids  or  alkalies  have  little  or  no  action  on 
caoutchouc,  but  strong  and  hot  sulphuric  acid  chars,  and 
concentrated  nitric  acid  rapidly  oxidizes  and  destroys  it. 
The  moderate  action  of  either  chlorine,  bromine,  or  iodine 
hardens  or  vulcanizes  it ;  but,  if  allowed  to  act  freely,  they 
completely  destroy  it.  The  action  of  sulphur  w  ill  be  con- 
sidered below. 

Caoutchouc,  when  pure,  is  odourless  nud  nearly  white, 
and  possesses  a  specific  gravity  of  '915.  It  is  porous  and 
cellular  in  texture,  and  absorbs  from  10  to  25  per  cent,  by 
weight  of  water  when  long  soaked  in  it.  Alcohol  is 
similarly  taken  up.  Up  to  this  point  caoutchouc  has  been 
referred  to  as  if  it  consisted  of  one  substance  only ;  but  as 
a  matter  of  fact  all  ordinary  samples  contain  two  distinct 
modifications,  viz.,  the  hard  or  fibrous  and  the  soft  or 
viscous.  These  two  caoutchoucs  are  identical  in  com- 
position, and  similar  as  regards  general  proiierties  and 
reactions.  On  subjecting  a  piece  of  raw  caoutchouc, 
however,  to  the  action  of  such  a  solvent  as  cold  benzol,  the 
essential  difference  between  the  two  forms  manifests  itself. 
The  fibrous  or  hard  constituent  merely  swells  up  to  many 
times  its  original  bulk,  but  the  viscous  yields  a  true  solu- 
tion. In  a  high  class  rubber,  such  as  that  imported  from 
the  province  of  Par.'l,  the  former  modification  is  the  prin- 
cipal factor ;  in  a  caoutchouc  of  low  quality,  such  ns 
"Africin  tongue,"  the  latter.  Freshly  cut  surfaces  of 
caoatchouc  unite  together  firmly,  and  this  circumstance  is 


duo  to  the  presence  of  the  viscous  variety  ;  vulcanization, 
by  hardening  this,  destroys  the  adhejive  property. 

Certain  liquids,  such  as  benzol  and  its  homologues,  car- 
bon disulphide,  petroleum,  ether,  volatile  oils,  chloroform, 
and  melted  naphthalene,  dissolve  caoutchouc  more  or  less 
perfectly  ;  but  unless  the  substance  has  been  subjected  to 
the  process  of  mastication,  its  fibrous  constituent  appears, 
not  to  dissolve  in  the  strict  sense  of  the  term,  but  rather  to 
swell  up,  forming  a  paste  analogous  to  starch  which  has 
been  acted  on  by  hot  water.  Carbon  disulphide  and 
chloroform,  however,  exercise  a  more  powerful  solvent 
action  on  the  fibrous  parts  of  india-rubber  than  benzol  or 
essenti.il  oils ;  and  Payen  has  found  that  carbon  disulphide 
to  which  5  per  cent,  of  absolute  alcohol  has  been  added 
forms  one  of  the  best  solvents.  One  part  of  masticated 
caoutchouc  dissolved  in  thirty  parts  of  this  solvent  forms 
a  liquid  which  can  be  filtered  through  paper,  and  which 
leaves  a  film  of  exquisite  tenuity  and  purity  when  allowed 
to  dry  on  a  level  glass  plate. 

Most  fatty  matters  exercise  a  remarkable  destructive 
action  on  caoutchouc,  causing  it  to  become  first  soft,  and 
afterwards  hard  and  brittle.  It  has  often  happened  that 
traces  of  fatty  oils  iu  the  liquids  employed  for  dissolving 
india-rubber,  or  fatty  matters  in  the  textile  basis,  have 
led  to  the  destruction  of  waterproof  goods.  A  like  cause 
has  in  many  cases  led  to  the  rapid  deterioration  of  the 
caoutchouc  threads  in  elastic  webbing. 

In  the  industrial  working  of  india-rubber,  the  first 
matter  to  be  attended  to  is  the  removal  of  the  various 
impurities  present  in  the  crude  material.  These  are  in 
some  cases  natural  products  which  have  originated  with 
the  caoutchouc,  while  in  other  cases  they  owe  their 
presence  to  careless  collection  or  to  adulteration.  Among 
the  impurities  of  the  former  class  may  be  mentioned 
various  gum-like  or  mucilaginous  matters,  and  acid 
products  arising  from  their  decay  or  oxidation.  A 
remarkable  volatile  body,  which  is  probably  of  the  nature 
of  a  polyatomic  alcohol,  has  been  discovered  by  Gerard' 
in  the  crude  caoutchouc  from  the  Gaboon.  This  substance, 
called  by  the '  discoverer  dambonite,  has  a  composition 
corresponding  to  the  formula  C^HgO,,  is  sweetish  to  the 
taste  and  soluble  in  water,  and  crystani2es  in  needles 
which  melt  at  190°  C.  and  volatilize  between  200°  and 
210°.  The  admixtures  may  range  from  fragments  of  bark 
or  wood  to  stones  or  large  lumps  of  clay,  such  as  are 
sometimes  introduced  into  negrohead  rubber, — hay  or  a 
similar  substance  being  also  placed  inside  to  make  the 
mass  about  equal  in  specific  gravity  to  the  genuine  article. 
Alum  and  sulphuric  acid  are  often  employed  to  effect  the 
coagulation  of  the  juice  ;  and  traces  of  the  latter  remain- 
ing in  the  rubber  appear,  in  some  instance?,  to  work 
mischief. 

All  the  above-mentionen  impurities  are  in  actual  practice 
very  efiiciently  removed  by  the  following  process.  The 
lumps  of  crude  caoutchouc  are  first  softened  by  the 
prolonged  action  of  hot  water,  and  then  cut  into  slices  by 
means  of  a  sharp  knife, — generally  by  hand,  as  thuo  any 
large  stones  or  other  foreign  substances  can  be  removed.  The 
softened  slices  are  now  repeatedly  passed  between  grooved 
rollers,  known  as  the  washing  rollers  (fig.  7),  a  supply 
of  hot  or  cold  water  being  made  to  flow  over  them.  Solid 
impurities  speedily  become  crushed,  and  are  carried  away 
by  the  water,  while  the  rubber  takes  the  form  of  an 
irregular  sheet  perforated  by  numerous  holes.  The  washed 
product  contjiins  in  its  pores  a  notable  proportion  of  water, 
which  is  removed  by  hanging  the  rubber  for  some  days  in 
a  warm  room.     It  is  now  ready  either  for  incorporation 

1  Comjit.  Rend.,  lx\ii.  p.  820,  an.l  ZciUchrl/l  fir  Chem.,  18C9. 
p.  66. 
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with  SDlphar  and  olber  solid  bodies,  or  for  agglomeration 
into  solid  masses  by  nienna  of  tbe  masticating  machine, 
— an  apparatus  which  conaistA  of  a  strong  cylindrical  cast- 
iron  casing,  inside  which  there  revolves  a  metal  cylinder 
with  a  fluted  or  corrugated  surface.  Some  of  the  rub- 
ber having  been  pUccd  in  the  annnlar  space  between 
the  inner  cylinder  and  the  outer  casing,  the  former  is 
made  to  revolve  ;   and  the  continued  kneading  action  to 


ti?.  7.— Saner  of  Wnthlng  UMliInc 

which  the  rubber  is  subjected  works  it  into  a  solid  mass, 
something  liko  a  gigantic  sausaga  Before  commencing  the 
mastication  it  ifl  generally  necessary  to  warm  the  apparatus 
by  means  of  steam;  but  as  the  operation  proceeds  the  heat 
produced  requires  to  be  moderated  by  streams  of  cold 
water  flowing  through  channels  provided  for  the  purpose. 
The  inner  cylinder  is  generally  placed  somewhat  eccentric- 
ally in  the  outer  casing,  in  order  to  render  the  kneading 
more  perfect  than  would  otherwise  be  the  case. 

To  convert  the  masticated  rubber  into  rectangular  blocks, 
it  is  first  softened  by  heat,  and  then  forced  into  iron  boxes 
nr  moulds.  The  blocks  are  cut  into  thin  sheeta  by  means 
of  a  sharp  knife,  which  is  caused  to  move  to  and  fro 
ibout  two  thousand  times  per  minute,  the  knife  being 
kept  moistened  with  water,  and  the  block  fed  up  to  it  by 
mechanical  means.  Cut  sheets  are  largely  nscd  for  the 
fabrication  of  certain  classes  of  rubber  goods, — these 
being  made  by  cementing  the  sheets  together  with  a 
solution  of  rubber  in  coal-naphtha  or  benzoL  Most  articles 
made  of'  cut  sheet  rubber  would,  however,  be  of  very 
limited  utility  were  they  not  hardened  or  vulcanized  by 
the  action  of  sulphur  or  some  compound  of  that  element. 
After  vulcanization,  rubber  is  no  longer  softened  by  a 
moderate  heat,  a  temperature  of  160"  C.  scarcely  affecting 
it,  nor  is  it  rendered  rigid  by  cold,  and  tho  ordinary 
solvents  fail  to  dissolve  it.  It  must,  however,  be  distinctly 
understood  that  it  is  not  the  mere  admixture  but  the  actual 
combination  of  sulphur  with  india-rubber  that  causes 
vulcanization.  If  an  article  made  of  cut  sheet  be  immersed 
for  a  few  minutes  in  a  bath  of  melted  sulphur,  maintained 
at  a  temperature  of  120°  C,  the  rubber  absorbs  about  one- 
tenth  of  its  weight  of  that  element,  and,  although  somewhat 
yellowish  in  colour  from  tho  presence  of  free  sulphur,  it  is 
still  unvulcanized,  and  unaltered  as  regards  general  proper- 
ties. If,  however,  it  be  now  subjected  for  an  hour  or  so 
to  a  temperature  of  140"  C,  true  combination  sets  in,  and 
vulcanized  caoutchouc  is  the  result.  'When  a  manufactured 
article  has  been  saturated  w:*.h  sulphur  in  the  melted- 
sulphnr  bath,  the  heat  necessary  for  vulcanization  may  be 
obtained  either  by  high-pressure  steam,  by  heated  glycerin, 
or  by  imtnersion  in  a  sulphur-bath  heated  to  about  140°  C. 
In  this  last  case  absorption  of  the  sulphur  and  its  intimate 
combination  with  the  rubber  occur  simultaneously.  Cnt 
sheets,  or  articles  made  from  them,  may  bo  saturated  by 
being  laid  in  powdered  sulphur  maintained  for  some  honra 
at  about  110°  C.  Sheets  sulphured  in  this  way  can  be 
made  up  into  articles  and  joined  together  either  by  warming 
ihe  parts  to  be  u::ited,  or  by  means  of  india-rubber  solution  ; 
after  which  the  true  vulcanization,  or  "  curing  "  as  it  is 
termed,  can  be  brought  about  in  the  usual  way.  Another 
method  of  vulcanizing  articles  made  from  cut  sheet  rubber 
contists  in  exposing  them  to  the  action  of  chloride  of 
sulphur.  Eithsr  they  are  placed  in  a  leaden  cupboard  into 
which  tho  vaj)our  is  introduced,  or  they  are  dipped  for  a 


few  seconds  in  a  mixture  of  one  part  of  chloride  of  sulphur 
and  forty  parts  of  carbon  disulpliide  or  purified  light 
petroleum.  Vulcanization  takes  place  in  this  instance 
without  the  action  of  heat ;  but  it  is  usual  to  subject  the 
goods  for  a  short  time  to  a  temperature  of  40°  C.  after 
their  removal  from  the  solution,  in  order  to  d-ive  off  tne 
liquid  which  has  been  absorbed,  and  to  ensure  a  suCBcient 
action  of  the  chloride  of  sulphur.  Treatment  with  a  warm 
alkaline  solution  is  afterwards  advisable,  in  order  to  remove 
traces  of  hydrochloric  acid  generated  during  the  process. 
Another  very  excellent  method  of  vulcanizing  cut  sheet 
goods  consists  in  placing  them  in  a  eolation  of  the  poly- 
sulphides  of  calcium  at  a  temperature  of  140°  C.  Rubber 
employed  for  the  manufacture  of  cut  sheets  is  often 
coloured  by  such  pigments  as  vermilion,  oxide  of  chromium. 


Fia  8.— The  Mixing  Rollcn. 

ultramarine,  orpiment,  antimony,  lamp  black,  or  oxide  of 
zinc,  incorporation  being  effected  either  by  means  of  the 
masticator  or  by  a  pair  of  rollers  heated  internally  by  steam, 
and  so  geared  as  to  move  in  contrary  directions  at  unequal 
speed  (fig.  8).  ilost  of  tho  rubber  now  manufactured  is  not 
combined  with  sulphor  when  in  the  form  of  sheets,  but 
is  mechanically  incorporated  with  about  one-tenth  of  its 
weight  of  that  substance  by  means  of  the  mixing  rollers,  — 
any  required  pigment  or  other  matter,  such  as  whiting  or 
barium  sulphate,  being  added.  Tho  mixed  rubber  thus 
obtained  is  readily  softened  by  heat,  and  can  be  very  easily 
worked  into  any  desired  form  or  rolled  into  sheets  by  an 
apparatus  known  as  the  calendering  machine.  Vulcanizn 
tion  is  then  ensured  by  exposure  for  half  an  hour  or  more 
to  a  temperature  of  135°-150°  C,  usually  in  closed  iron 
vessels  into  which  high-pressure  stcim  is  admitted  (fig.  9). 
Tubes  are  gene- 
rally made  up 
around  mand- 
rels, and  allowed 
throughout  tho 
curing  to  remain 
imbedded  in  pul- 
verized French 
chalk,  which  af- 
fords a  useful 
support  for  many 
articles  that  tend 
to  lose  their 
shape  during  the 
process.  Of  late 
years  a  consider- 
able bmount  of 
eearalcss   tubing  fio-  '  — a  vnicaniicr. 

Las  been  made,  much  m  the  same  way  as  lead  piping,  by- 
forcing  the  mixed  rubber  through  a  die,  and  curing  a.-* 
above.  The  calendered  sheets  arc  generally  cured  between 
folds  of  wet  cloth,  the  markings  of  which  tbey  'etain ;  and 
hollow  articles,  such  as  playing  balls  or  injection  bottles, 
are  vulcanized  in  iron  or  brass  nio\>!ds.  tinned  inside  and 
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tety  slightly  greased.  Before  it  is  put  in,  the  article  is 
roughly  put  together,  and  the  expansioa  of  the  included 
air  forces  the  rubber  into  contact  with  the  internal  sur- 
face of  the  mould,  or  a  little  carbonate  of  ammonia  is  en- 
closed. Belting  intended  for  driving  machinery  is  built  up 
of  canvas  which  has  been  thoroughly  frictioned  with  the 
soft  mixed  rubber,  and  is  cured  by  placing  it  in  a  kind  of 
press  kept  by  means  of  steam  at  a  dry  heat  of  about  140°  C. 
Packing  for  the  stuffing  boxes  of  steam  engines  is  similarly 
prepared  from  strips  of  rubber  and  frictioned  canvas,  as 
also  are  the  so-called  insertion  sheets,  in  which  layers  of 
rubber  alternate  with  canvas  or  even  wire  gauze.  India- 
rubber  stereotypes  are  now  extensively  made  use  of  as  hand 
stamps,  and  attempts  have  been  made  to  introduce  them 
for  press  and  machine  printing.  A  plaster  cast  of  the  type 
is,  when  dry,  saturated  with  shellac  varnish  and  redried. 
Rubber  mixed  in  the  usual  way  with  about  10  per  cent,  of 
sulphur  is  now  softened  by  heat,  forced  into  the  mould, 
and  retained  there  by  pressure  during  the  operation  of 
curing,  which  is  usually  eflected  in  an  iron  bos  heated 
over  a  gas  burner  to  140'  C. 

The  ordinary  macintosh  or  waterproof  cloth  is  prepared 
by  spreading  on  the  textile  fabric  layer  after  layer  of  india- 
rubber  paste  or  solution  made  with  benzol  or  coal-naphtha. 
If  cotton  or  linen  is  used,  it  is  usual  to  incorporate  sulphur 
with  the  paste,  and  to  effect  vulcanization  by  steam  heat ; 
but,  when  silk  or  wool  is  employed,  no  sulphur  is  added  to 
the  paste,  the  dried  coating  of  rubber  being  merely  brouglit 
into  momentary  contact  with  the  mixture  of  chloride  of 
sulphur  and  carbon  disulphide  already  mentioned.  Double 
texture  goods  are  made  by  uniting  the  rubber  surfaces  of 
two  pieces  of  the  coated  material.  Air  goods,  such  as 
cushions,  beds,  gas  bags,  and  so  forth,  are  made  of  textile 
fabrics  which  have  been  coated  with  mixed  rubber  either 
by  the  spreading  process  above  described,  or  by.  means  of 
heated  rollers,  the  curing  being  then  effected  by  steam  heat. 
The  manufacture  of  overshoes  and  fishing  boots  is  an 
analogous  process,  only  the  canvas  base  is  more  thickly 
coated  with  a  highly  pigmented  rubber  of  low  quality. 
The  articles  are  first  fashioned  by  joining  the  soft  material ; 
they  are  then  varnished,  and  afterwards  cured  in  ovens 
heated  to  about  136°  C.  The  fine  vulcanized  "spread 
sheets  "  are  made  by  spreading  layers  of  india-rubber  solu- 
tion, already  charged  with  the  requisite  proportion  of 
sulphur,  on  a  textile  base  previously  prepared  with  a 
mixture  of  paste,  glue,  and  treacle.  Vulcanization  is  then 
effected  by  steam  heat,  and,  the  preparation  on  the  cloth 
being  softened  by  water,  the  sheet  of  rubber  is  readily  re- 
moved. The  required  thickness  of  the  spread  sheet  is  very 
often  secured  by  the  rubber-faced  surfaces  of  two  cloths 
being  united  before  curing.  The  threads  used  in  making 
elastic  webbing  are  usually  cut  from  spread  sheets.  The 
manufacture  of  springs,  valves,  and  washers  does  not  re- 
quire any  very  special  notice,  these  articles  being  generally 
fashioned  out  of  mixed  rubber,  and  vulcanized  either  in 
moulds  or  in  powdered  French  chalL  Rollers  are  made 
to  adhere  to  their  metal  spindles  by  the  intervention  of  a 
layer  of  ebonite,  and  after  vulcanization  they  are  turned. 
In  order  to  make  spongy  or  porons  rubber,  some  material 
is  incorporated  which  will  give  off  gas  or  vapour  at  the 
vulcanizing  temperature, — such  as  carbonate  of  ammonia, 
crystallized  alum,  and  finely  ground  damp  sawdust. 
Uncombined  sulphur  is  injurious,  and  often  leads  to  the 
decay  of  vulcanized  goods ;  but  an  excess  of  sulphur  is 
generally  required  in  order  to  ensure  perfect  vulcanization. 
-Sor^etimes  the  excess  is  partially  removed  by  boiling  the 
finished  goods  with  a  solution  of  caustic  soda,  or  some 
other  solvent  of  sulphur.  In  other  cases  the  injurious 
effects  of  free  sulphur  are  obviated  by  using  instead  of  it 
a  metallic   sulphide, — generally   the   oiange   sulphide   of 


antimony ;  but,  for  the  best  results,  it  is  necessary  thaf 
this  should  contain  from  20  to  30  per  cent  of  uncombined 
sulphur. 

When  the  vulcanization  of  rubber  is  carried  too  far — say 
from  the  presence  of  a  very  large  proportion  of  sulphur 
and  an  unduly  long  action  of  heat,  the  caoutchouc  becomea 
hard,  horn-like,  and  often  black.  Rubber  hardened  by 
over-\ulcanizat!on  is  largely  manufactured  under  the  name 
of  ebonite  or  vulcanite.  It  is  usually  made  by  incorporat- 
ing about  40  per  cent,  of  sulphur  with  purified  Borneo 
rubber  by  means  of  the  usual  mixing  rollers,  shaping  the 
required  articles  out  of  the  mass  thus  obtained,  and  heating 
for  six,  eight,  or  ten  hours  to  from  135°  to  150°.  Ebonite 
takes  a  fine  polish,  and  is  valuable  to  the  electridan  on 
account  of  its  insulating  properties,  and  to  the  chemist  and 
photographer  because  vessels  made  of  it  are  unaflected  by 
most  chemical  reagents.  A  kind  of  vulcanite  which 
contains  a  very  large  proportion  of  vermilion  is  nsed, 
under  the  name  of  dental  rubber,  for  making  artificial 
gums. 

The  following  list  of  works  and  papers  on  the  rubber  industry 
enumerates  the  writings  which  are  calculated  to  be  especially  useful 
to  the  enquirer; — Charles  Goodyear,  Gum  Elastic  and  Us  VarUtia, 
New  Haven,  U.S.A.,  1853;  Friedrich  Harzer,  OuUa-Perclia  und 
Kautschuk,  ihr  Vorkommen,  4c.,  Weimar,  1853;  Paulin  Desor- 
meaux,  Noit-ccau  manuel  complet  da  fabricant  d'objels  en  caoutchouc, 
en  guita-percha,  et  en  gamme  faclice,  iU  pp.,  Paris,  1855;  C.  H. 
Schmidt,  Der  Fabricant  von  Kautschuk  und  Guila-Percha  JFaaren, 
207  pp.,  Weimar,  1856;  Thomas  Hancock,  Origin  and  Progress  of 
the Indian-Bvbber Manxi/aclure  inEngiand,  London,  1857 ;  Heinrich 
Keysserling's  edition  of  Friedrich  Ilarzer's  Ovtta-Percha  tind  Kaut- 
schuk, 273  pp.  and  atlas,  Weimar,  386-i;  Abridgmeiiis  of  Specifica- 
tions relating  to  the  Preparation  of  India-Rubber  and  OuUa-Percha, 
1791-1866,  262  pp.,  printed  by  order  of  the  Commissionera  of 
Patents,  London,  1S75;  '*  India-Rubber  and  Gutta-Percha,"  a  series 
of  articles  in  the  Universal  Engineer,  vol.  ii. ,  Manchester,  1879; 
Franz  Cloutb,  Die  Kautuhuk  Industrie,  76  pp.,  Weimar,  1879; 
T.  Bolas,  Cantor  Lectures  on  the  India-Rubber  and  Onita-Percha 
Industries,  London,  1880;  M,  Maigne,  Nouxeau  manuel  complet 
du  fabricant  d'ohjets  en  caoutchouc,  kc,  2  vols.;  606  pp.,  Paris, 
18S0.  (T.  B.) 

INDICTMENT,  in  English  law,  is  a  formal  accusation 
in  writing,  laid  before  a  grand  jury,  and  by  them  presented 
on  oath  to  a  court  of  competent  jurisdiction.  It  is  thus 
distinguished  from  a  mere  presentment  by  the  grand  jury 
made  on  information  within  their  own  knowledge,  and  from 
an  Infoestation  (q.v.),  by  which  a  prosecution  is  instituted 
at  the  suggestion  of  a  public  officer  without  the  intervention 
of  a  grand  jury.  The  grand  jury  hears  in  private  the 
witnesses  in  support  of  the  application,  and,  if  it  considers 
that  a  prima  facie  case  has  been  made  out,  it  is  its  duty  to 
find  the  indictment  "a  true  bill."  Otherwise  it  sends  the 
indictment  into  court  torn  up,  which  is  a  finding  of  "  no 
bill."  In  this  case  the  indictment  is  said  to  be  ignored. 
An  indictment  is  said  to  consist  of  three  parts — the  com- 
mencement or  caption,  the  statement  of  the  facts  constitut- 
ing the  crime,  and  the  conclusion.  In  each  part  appropriate 
and  highly  technical  language  is  still  used,  but  verbal  pre- 
cision is  not  so  essential  as  it  once  was,  and  departure  from 
the  ordinary  formalities,  if  it  involves  no  misapprehension 
or  mistake,  does  not  make  a  flaw  in  the  indictment.  The 
formal  commencement  of  an  indictment  is  after  the  follow- 
ing style  : — "  Middlesex  to  wit.  The  jurors  for  our  lady 
the  Queen  on  their  oath  present,"  &c.  The  name  of  the 
county  and  district  in  the  margin  is  the  "  venue,"  and  it 
should  in  general  be  the  county  in  which  the  offence  was 
committed,  or  the  district  over  which  the  jurisdiction  of  the 
court  extends.  An  indictment  concludes  wiQ  the  words 
"against  the  peace  of  our  lady  the  Queen,  her  crown  and 
dignity,"  if  the  offence  is  a  crime  at  common  law.  If  the 
offence  is  a  crime  by  statute,  the  indictment  must  also  use 
the  words  "  against  the  form  of  the  statute  in  such  case 
made  and  provided."  In  the  "  statement "  great  care  must 
^  be  taken  to  set  forth  the  facts  of  the  case  with  certainty 
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and  prccisiou.  It  may  bo  mentioned  tliat  in  the  Criminal 
<Jode  Bill,  which  has  been  drafted  on  behalf  of  the  crown 
by  Mr  Justice  Stephen,  and  revised  by  a  judicial  commis- 
sion, it  is  proposed  to  substitute  for  the  existing  formalities 
a  simple  statement  of  particulars,  with  a  reference  to  tho 
section  of  the  code  detining  the  oETence.  An  indictment 
lies  "  for  all  treasons  and  felonies,  for  misprision  of  treasons 
and  felonies,  ard  for  all  misdemeanours  of  a  public  nature 
at  common  law."  And  if  a  statute  prohibit  a  matter  of 
public  grievance,  or  command  a  matter  of  public  conveni- 
ence, all  acts  or  omissions  to  the  contrary,  being  mis- 
demeanours at  common  law,  are  punishable  by  indictment 
if  no  other  mode  of  proceeding  is  pointed  out  bj'  the  statute. 
The  statement  of  tho  oCFence  is  called  a  count,  and  an 
indictment  may  consist  of  several  qounts.  But  only  one 
offence  ought  to  be  charged  in  each  count,  and  offences  of 
a  difiFerent  nature,  e.ff.,  murder  and  burglary,  should  not  be 
charged  in  the  same  indictment.  Until  recently  it  was 
thought  improper  to  charge  theft  in  one  count  and  receiving 
in  another  of  the  same  indictment ;  but  that  is  now  made 
possible  by  statute.  So  a  prisoner  may  bo  charged  as 
accessory  before  the  fact  in  one  count,  and  as  accessory 
after  the  fact  in  another.  ,  At  common  law  an  indictment 
may  be  preferred  at  any  time  after  tho  offence  committed ; 
but  various  periods  of  limitation  have  been  fixed  by  statute 
in  special  cases.  For  example,  certain  kinds  of  treason 
must  be  prosecuted  within  three  years. 

Prosecutions  by  indictment  in  tho  United  States  gene- 
rally resemble  those  of  English  law,  the  offence  being 
charged  as  "  against  the  peace  and  dignity  of  the  state  or 
commonwealth,"  unless  it  is  a  statutory  offence,  when  the 
conclusion  "against  the  statute,"  <kc.,  is  used. 

INDIGO  is  a  well  known  and  exceedingly  valuable  blue 
dyeing  material  Ihe  substance  has  been  known  among 
Western  communities  from  an  early  period,  being  mentioned 
by  Dioscorides  as  'IvSucov,  and  by  Tliay  as  Indicum  ;  when 
it  made  its  appearance  in  England  it  was  -  called  indico. 
As  all  these  names  show,  the  material  in  its  origin  and 
production  is  closely  related  to  India,  among  the  commer- 
cial commodities  of  which  it  has  always  occupied  a  distinc- 
tive and  important  place.  It  was  not,  however,  till  after 
the  establishment  of  the  Cape  route  to  India  that  indigo 
came  to  be  largely  used  in  the  dyeing  establishments  of 
Western  Europe,  woad  having  in  earlier  times  been  utilized 
for  purposes  to  which  indigo  was  subsequently  applied. 

As  a  commercial  substance  indigo  is  entirely  obtained 
from  the  vegetable  kingdom,  although  it  may  be  produced, 
in  minute  quantity,  from  a  principle  contained  in  urine, 
and  its  synthetical  formation  has  also  been  accomplished. 
The  number  of  plants  from  which  indigo  may  be  procured 
is  known  to  be  large,  but  only  from  a  very  few  is  it  pre- 
pared in  practice.  These  are  various  species  of  the 
leguminous  genus  Indigofera,  especially  the  four  species  /. 
iinctoria,  I.  Anil,  I.  disperma,  and  /.  argenUa;  and  it  is 
jaid  that  in  China  Polygouum  liwlorinm  and  other  non- 
leguminous  plants  are  used  as  the  source  of  Ian  or  Chinese 
indigo.  The  woad  plant,  ItatU  Iinctoria,  owes  its  value  as 
a  dye  to  the  presence  of  indigo  matter,  although  indigo  is 
not  actually  prepared  from  it.  The  most  important 
source  of  indigo,  and  that  most  generally  cultivated,  is  /. 
Iinctoria,  which  is  an  herbaceous  plant  growing  3  to  5  feet 
high,  and  having  bipinnate  leaves.  It  is  in  the  leaves  that 
the  indigo-yielding  principle  chiefly  resides,  and  these  are 
most  gorged  with  it  at  the  period  when  the  flower-buds  are 
ibodt  to  open.  It  is  then  that  the  plant  is  cut  down  ;  and 
in  some  regions  tlie  same  stock  yields  in  one  year  a  second 
and  even  a  third  crop  of  stems. 

Two  principal  methods  of  preparing  indigo  ai*  pursued, 
— dried  leaves  being  operated  on  in  the  one,  while  the  fresh 
ireen  stalks  and  leaves  are  used  in  the  other.     It  will  be 


sufficient  to  describe  the  latter,  thu'  more  import int  prociw, 
ns  it  is  conducted  in  Bengal,  where  the  most  highly  cstci'uicH 
varieties  of  indigo  are  made.  The  cut  Icave.s  and  tlcni' 
are  tied  up  into  small  bundles  and  conveyeil  nt  oiiic  tc 
the  factory,  in  which  there  arc  two  ranges  of  Lirge  tank* 
or  \-at3,  one  series  being  at  a  lower  level  than  the  ct'jct 
In  the  upper  or  fermenting  vats  the  bundles  are  fuli 
merged  ;  and  cross-bars  are  fixed  over  tho  vats.  A  fcriiien 
tation  more  or  leas  rapid  ensucSj  its  completion  occupying, 
according  to  the  temperature,  from  nine  to  fourteen  hours. 
The  progress  of  the  operation  is  judged  by  the  tint  assumed 
by  tho  water,  which  under  favourable  conditions  should 
nt  tho  end  of  this  stage  be  of  a  fine  clear  yellow  colour. 
In  this  condition  the  liquid  is  run  off  into  the  lower  vats, 
in  which  it  is  necessary  to  maintain  it  in  a  state  of 
violent  agitation.  For  this  purpose  a  number  of  men, 
armed  with  long  bamboos,  enter  the  vats  and  lash  the  water 
incessantly  for  two  or  three  hours,  thus  constantly  exposing 
new  surfaces  to  the  air.  Gradually  the  liquid  assumes  a 
green  colour,  and  indigo  appears  in  broadish  flakes,  which 
as  it  forms  begin  to  sink.  After  this  transformation  is 
complete,  the  liquid  is  allowed  to  settle,  and  as  the  indigo 
sinks  the  clear  liquid  is  drawn  off  in  a  series  of  discharges 
by  pipes  at  different  heights  in  tho  vat.  The  deposit  of 
indigo  is  then  placed  in  a  boiler,  and,  to  prevent  any  further 
fermentation,  is  raised  to  the  boiling  point.  After  resting 
for  about  a  day,  it  is  boiled  for  three  or  four  houre,  and 
then  filtered  over  a  thick  filtering  cloth,  and  the  paste  is 
dried  by  pressure.  The  cakes  formed  during  the  jiressing 
are  then  put  away  to  dry  gently  in  the  shade,  and  in  a 
few  days  are  ready  for  packing. 

Bengal  indigo  of  good  quality  forms  a  porous  earthy 
mass,  light  and  easily  pulverized;  and  when  newly  fractured 
it  has  that  brilliant  purple-blue  colour  .distinctively  known 
as  indigo,  with  a  kind  of  coppery  lustre.  Experts  distin- 
guish upwards  of  forty  qualities  of  Bengal  indigo,  princi- 
pally characterized  by  varying  shades  of  colour, — the  in- 
ferior qualities  being  dull  in  hue,  with  greenish  or  greyish 
tones,  hard,  dense,  and  not  readily  broken.  The  varieties 
of  indigo  which  come  into  the  European  markets  are  classi- 
fied according  to  their  sources  :  the  classes  most  frequently 
met  with  are  Bengal,  Oude,  Madras,  Manila,  Java,  Egypt 
Guatemala,  Caraccas,  Mexico,  and  Brazil.  The  best 
qualities  are  the  Bengal,  Java,  and  Guatemah. 

The  condition  in  which  the  indigo-yielding  principle 
exists  in  the  fresh  plants  has  been  a  subject  of  some 
speculation  and  controversy.  Dr  Schunck  has  investi 
gated  tho  leaves  of  the  woad  (Isatis  tindoria),  the  Chinese 
indigo-plant  {Polygonvm  tindoriuvi),  and  others,  and  from 
all  these  has  isolated  a  glucoside  body  indican,  which,  undei 
the  influence  of  dilute  mineral  acids,  is  decomposed,  forming 
indigotin  or  indigo  blue  and  a  variety  of  glucose  which  he 
calls  indiglucin.  It  has  been  assumed  that  the  same 
principle  resides  in  Indigo/era  as  in  these  other  plants,  and 
is  the  efficient  source  of  the  dye-stuff  from  that  genus.  In 
the  decomposition  of  indican  there  are  formed — in  addition 
to  indigo-blue— indigo-red  (indigo-rubin  orindigo-purpurin) 
isomeric  with  the  blue,  indigo-brown,  and  indigo-gluten,  all 
of  which,  forming  part  of  the  precipitate,  modify  the  coloul 
of  the  product,  and  render  commercial  indigo  a  compound 
body.  Indigo  also  contains  a  certain  amount  of  inorganic 
matter  and  other  non-tinctorial  constituents,  so  that  the 
proportion  of  indigo-blue  may  vary  from  about  72  down  to 
12  or  14  per  cent,  of  tho  mass.  Pure  indigabluc  of 
indigotin,  C^HioN^O,  is  a  neutral  body  of  a  deep  bine 
colour,  destitute  of  taste  and  odour,  and  insoluble  in  water, 
dilute  acids,  and  alkalies,  and  in  cold  alcohol  and  ether. 
Boiling  alcohol,  ether,  and  aniline  dissolve  it,  as  do  aloo 
petroleum,  benzene,  chloroform,  and  phenol,  melted  sperma- 
ceti and  stearic  acid,  and  several  oils.      It  sublimes  at 
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290°-300°  C,  giving  off  violet  vapours  which  condense 
into  right  rhomboidal  prisms  possessing  a  brilliant  coppery 
lustre.  By  destructive  distillation,  indigotin  yields,  among 
other  products,  aniline, — a  circumstance  to  which  that  now 
well-known  body  owes  its  name  (from  the  Sanskrit  niti 
through  tho  Poriogueso  anil,  indigo).  Treated  with 
oxidizing  agents,  indigotin  takes  up  oxygen,  and  is  con- 
verted into  isatin,  thus  : — 

C,6H,oNA  +  20-C,sH,„N,0,  ; 
indigotin.  Isatla. 

ond  by  further  oxidation  nitro-salicylic  acid  and  picric 
acid  are  evolved.  The  most  valuable  character,  however, 
of  indigotin  is  found  in  its  behaviour  under  the  influence 
of  hydrogenizing  or  reducing  agents.  In  the  presence  of 
nascent  hydrogen  indigotin  absorbs  that  element  and  is 
converted  into  white  indigo,  a  colourless  body  which  is 
readily  soluble  in  alkaline  or  earthy  alkaline  solutions,  and 
by  simple  exposure  to  the  air  re-oxidizes  and  reverts  to  its 
original  blue  (J'ondition  indigotin.  The  reduction  to  white 
indigo  is  thus,  formulated  : — 

Ci(,H,„NjOj  -f  2H  -  C.sHijNjOj. 

Advantage  is  taken  of  these  properties  in  dyeing  with 
indigo  as  detailed  under  Dyeing,  vol  vii.  pp.  576-7.  See 
•olso  Calico-printing,  vo!.  iv.  pp.  689-90. 

Indigo  whien  dissolved  in  strong  sulphuric  acid,  forms 
with  it  two  acid  compounds,  both  of  which  have  limited 
industrial  applications.  These  are  (1)  sulphindigotic  acid, 
C,jHjN204(S03H)o,  known  a!=o  as  sulphate  of  indigo  or 
soluble  blue  indigo,  and  (2)  sulphophcenicic  acid,  sul- 
phopurpurio  acid,  or  indigo  purple,  C,^Hc|N202(S03H). 
These  bodies  are  formed  together  in  the  sulphuric  acid 
solution  of  indigo  ;  but,  as  the  second  is  insoluble  in  weak 
acids,  it  precipitates  when  the  solution  in  which  it  is 
formed  is  largely  diluted  witli  water.  Both  these  acids  are 
soluble  in  water.  Tho  first  was  formerly  used  in  dyeing 
Saxon-blue  on  wool  and  silk,  a  style  now  little  known  ; 
and  the  sodium  salt  of  the  second  is  known  as  red  indigo 
carmine. 

The  synthetical  preparation  of  indigo  is  a  subject  which 
Lis  long  occupied  the  attention  of  chemists,  as  obviously 
auy  means  by  which  the  substance  might  be  artificially 
obtained  on  a  commercial  scale  could  not  fail  to  be  of 
great  industrial  value.  The  numerous  efforts  made  in  this 
direction  appear  at  last  (18S1)  to  be  crowned  with  success; 
and  there  is  cow  little  doubt  that  artificial  indigo  will  soon 
become  a  commercial  product.  It  is  to  Professor  Adolf 
Baeyer  of  Munich  that  the  measure  of  success  already 
attained  in  manufacturing  indigo  is  due.  For  many  years 
he  has  patiently  investigated  the  molecular  constitution  of 
indigotin  and  its  derivatives.  From  isatin,  prepared  by 
the  oxidatioa  of  indigotin,  Baeyer  and  Knob  produced 
successively  di-onitdol,  C,5HnN„04,  oxindol,  CioHi^NoOj, 
and  indol,  CuHj^I-fj.  Baeyer  at  a  later  period,  with  the 
assistance  of  Emmerling,  succseded  in  producing  indol  from 
cinnamio  acid,  and  as  that  bcdy  can  be  prepai'sd  from  coal- 
tar  a  new  connecting  chain  was  established  between  indigo 
at  one  extreme  and  coal-tar  at  the  other,  meeting  in  indol 
just  as  at  a  mv.oh  earlier  date  they  had  similarly  met  in 
dniline.  The  task  remained  of  reconverting  these  deriva- 
tives of  indigotin  into  that  body,  and  towards  that,  in 
1870,  Baeyer  and  Emmerling,  by  heating  isatin  with 
phosphorus  trichloride,  acetyl  chloride,  and  phosphorus, 
succeeded  in  obtaining  a  mixture  of  indigotin  and  indigo- 
rubin.  In  187S  tho  further  steps  necessary  to  complete 
the  cycle  were  accomplished  by  Baeyer,  when  from  phenyl- 
acetic  acid  he  prepared  oxindol.  Acting  on  oxindol  by 
nitrous  acid  he  produced  nitrosoxindol,  which  in  its  turn, 
by  treatment  with  nascent  hydrogen,  was  transformed  into 
amidoxindol,  a  body  which  on  oxidation  yielded  isatin. 
Thus  the  series  of  transformations  vbs  complete ;  but  they 


were  effected  by  a  process  so  roundabout  and  elaborate  a* 
to  preclude  all  hope  of  any  commercial  issue  from  the 
method.  Quite  recently  Baeyer,  coming  back  to  the 
use  of  cinnamic  acid,  has  devised  the  much  simpler  and 
more  direct  process  which  now  promises  to  become,  and 
indeed  already  is  in  operation  as,  a  method  for  the  com- 
mercial preparation  of  indigo.  By  treating  cinnamic  acid 
with  nitric  acid,  ortho-nitro-cinnamic  acid  is  prep!\red, 
which  on  exposure  to  bromine  vapour  readily  combines 
with  that  body,  forming  ortho-nitro-dibrom-hydro-cinnamic 
acid.  This  substance  when  treated  with  caustic  alkalf  i» 
converted  by  the  loss  of  the  bromine  into  ortho-nitro- 
phenyl-propiolic  acid,  which,  lastly,  when  heated  in  an 
alkaline  solution  of  grape  sugar  develops  into  indigotin. 
The  steps  in  the  process  are  therefore  represented  thus : — 

(n    C^HjCsH^COOH  -f  NO.HO  -  CjH.(NO,)aH,COOH  +  H,0 
Cinnamic  acid.        Kltilc  scld.         Nltio-ctnnamlc  add.  Water.. 

(2)      CjH^CNOjlC.H.COOH  -^  2Br  =  C,H,(N03)C,HjBr,C00H . 
.Kltro-clnnamlc  acid.  Bromine.    Nitro-dlbrom-dnnamic  acid. 

(8)       C,H,(N0^)C2H2B^JC00H-^2Na0H=C,H,(N0J)CJC00H-l-^NaBr4SB,O. 
CausUc         NItro-proploUc 
soda.  acid. 

(i)  2C5H,X04  -^  2Hj  -  CjbHioNjOj  ■^  2C0j  +  2H,0 . 

NItro-proploUc  Indigotin. 

acid. 

The  nitro-propiolic  acid  is  now  being  manufactured  by 
the  Badische  Anilinfabrik  as  a  material  for  indigo  printing. 
The  acid  has  simply  to  be  printed  on  the  cloth  with  a 
thickening  containing  grape  sugar  and  alkali,  and,  by 
steaming,  indigo  is  developed  in  the  fibre.  This  reaction 
is  in  itself  a  matter  of  no  small  importance,  seeing  that 
the  printing  of  indigo  direct  is  an  extremely  troublesome 
operation.  Hitherto  indigo  in  mass  has  not  been  pro- 
duced, but  there  cau  be  little  doubt  that  the  remaining 
difficulties,  among  which  is  the  present  expensiveness  of 
cinnamio  acid,  will  soon  be  overcome,  and  that  artificiaJ 
indigo  will  take  its  place  among  ordinary  chemical  manu- 
factures, (j.  PA.) 

INDIUM,  a  metal  discovered  with  the  aid  of  the 
spectroscope  in  1863  by  Reich  and  Eichter  when  testing 
certain  specimens  of  Freiberg  zinc-blende  for  thalliuni. 
Instead  of  the  brilliant  green  lino  characteristic  of  this 
latter  metal,  they  observed  an  intense  indigo-blue  lin» 
occupying  r,  position  different  from  that  of  any  known  line, 
and  wei-Q  thus  at  once  led  to  suspect  the  presence  of  a 
previously  unknown  element.  The  name  indium  was  chosen 
for  tho  metal,  when  they  succeeded  in  isolating  it,  onaccount 
of  this  circumstance.  It  has  since  been  detected  in 
blendes  from  various  sources,  but  always  in  extremely 
luinute  amount,  and  still  remains  one  of  tho  rarest  of  the 
elements.  Indium  is  best  prepared  from  crude  zinc  made 
fi'om  indium-containing  blendes.  As  it  is  less  positive  than 
zinc,  if  the  crude  zinc  is  treated  with  insufficient  hydro- 
chloric acid  to  dissolve  it  completely,  a  residue  is  obtained 
containing  all  the  indium  together  with  several  other  metals 
also  present  in  small  quantity  in  the  zinc.  The  properties 
of  indium  have  already  been  partially  described  (voL  v.  p. 
633).  Its  flame  spectrum  exhibits,  besides  the  indigo-biue 
line  (w.  1.  4509),  a  violet  line  of  w.  1.  4101.  Lockyer  has 
stated  {Royal  Society  Proceedings,  1878,  xxviii.  p.  177)  that 
the  strongest  line  in  photographs  of  the  spectrum  of  indium 
in  the  electrio  arc  is,  as  already  recorded  by  Thalin,  the  h 
line  of  hydrogen,  the  hydrogen  line  near  G  being,  however, 
absent.  He  argues  that  this  is  not  to  be  explained  by  the 
supposition  that  the  indium  contains  occluded  hydrogen, 
since  none  of  tho  hydrogen  lines  become  impressed  on  tho 
plate  when  palladium-hydrogen  is  volatilized  in  the  arc. 
Indium  is  commonly  regarded  as  closely  allied  to  aluminium, 
on  account  of  the  general  resemblance  of  corresponding 
compounds  of  the  two  metals,  and  especially  on  account  of 
tho  existence  of  an  indium  alum  isomorphous  with  ordinary 
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•Itim.  Hence  indium  chloride  is  usually  represented  by 
the  formula  InJCl^  the  formula  of  aluminium  chloride 
being  AljClj.  V.  and  C.  Meyer  have  recently  found, 
however,  that  the  density  of  its  vapour  at  a  bright  red 
heat  corresponds  vfith  the  formula  InClj,  Indicating  that 
indium  is  a  triad  and  not  a  tetrad  like  aluminium  and 
iron.  Aluminium  and  iron  (ferric)  chloride  boil  readily 
at  a  temperature  below  that  at  which  sulphur  or  mercury 
boi',  but  indium  chloride  docs  not  volatilize  in  the  vapour  of 
perchlorodiphenyl,  which  boils  considerably  above  440°  C, 
nnd  only  slowly  sublimes  in  the  vapour  of  phosphorus 
pentasulphide  (b.p.  530°).  It  evaporates  by  no  means 
rapidly  at  a  dull  red  heat,  but  is  momentarily  converted 
into  vapour  at  a  bright  red  heat,  furnishing  a  gas  which 
behaves  normally.  It  is  noteworthy  that  aluminium 
chloride  decomposes  entirely  at  a  temperature  very  little 
above  that  at  which  it  gasifies.  Tlie  issue  raised  by  the 
Meyers'  observation  is  of  considerable  theoretical  interest, 
ind  the  subject  demands  further  investigation. 

INDORE,  or  the  Territories  of  the  Mahir4j4  of  Holkar, 
is  one  of  the  principal  native  states  in  India,  under  the 
Central  India  Agency.  The  name  of  the  state  is  taken 
from  that  of  the  capital  Indore,  22°  42'  N.  lat.,  75°  54'  E. 
Jcng.  The  territory  consists  of  many  isolated  tracts;  but 
since  1861  arrangements  have  been  made  to  concentrate 
the  state  as  much  as  possible,  and  lands  which  were 
formerly  held  by  Holkar  in  Ahmednagar  district  and  in 
the  Deccan  have  been  exchanged  for  districts  and  pdrgdnds 
bordering  on  the  Nerbudda  (NarbadA)  river  and  the 
tract  in  which  Indore  town  is  situated.  The  area  of  the 
•whole  of  Holkar's  territories  is  estimated  at  8075  square 
miles.  Of  these  districts,  those  situated  to  the  north  are 
drained  by  the  river  Chambal  and  its  feeders,  those  to  the 
■outh  by  the  Nerbudda.  Tlie  tracts  are  fertile,  producing 
ia  abundauce  excellent  wheat  and  other  grains,  pulse, 
BUgar-cane,  cotton,  and  opium.  The  poppy  is  so  generally 
cultivated  that,  when  in  bloom,  it  gives  the  country  the 
appearance  of  a  vast  garden.  Tobacco  is  also  grown  to  a 
great  extent,  and  is  of  admirable  quality. 

Tlia  great  Vindhyi  range  traverses  the  southern  division 
«f  Holkar's  dominions,  in  a  direction  from  east  to  west,  a 
"mall  portion  of  the  territory  lying  to  the  north  of  the 
mountains,  but  by  much  the  larger  part  to  the  south.  The 
latter  is  a  portion  of  the  valley  of  the  Nerbudda,  and  is 
bounded  on  the  south  by  the  Sdtpura  mountains.  Basalt 
and  other  volcanic  formations  predominate  in  both  ranges, 
although  there  is  also  much  sandstone.  The  Nerbudda 
traverses  Indore  from  east  to  west ;  and  the  valley  at 
Mandlesar,  in  the  central  part  of  the  district,  is  between 
600  and  700  feet  above  the  sea.  The  general  appearance 
of  the  country  is  that  of  an  undulating  valley  intersected 
by  low  rocky  ranges,  in  some  parts  thickly  clothed  with 
stunted  jungle,  which  also  covers  considerable  tracts  in  the 
plains.  The  forests  of  the  state  form  two  belts,  the 
southern  and  the  northern.  The  former,  which  is  con- 
sidered unhealthy,  borders  on  the  Siitpura  range,  and  the 
hitter,  a  healthy  tract,  on  the  ViudhyA  hills.  From  its 
iuter-tropical  position,  the  climate  of  Indore  is  sultry,  the 
thermometer  ranging  from  60°  to  90°  Fahr.  in  the  house. 
For  some  months  from  the  close  of  the  periodical  raius, 
malaria  is  so  deadly  in  the  jpngles  that  no  European 
ventures  into  them. 

Besides  the  ruling  tribe  of  Marhattis,  the  population 
comprises  many  other  classes  of  Hindus,  a  few  Mahome- 
tans, and  a  considerable  number  of  Gonds  and  Bhfls.  The 
VindhyA  and  Sitpnra  ranges  are  peculiarly  the  country  of 
the  Bh(U,  who  are  considered  to  have  been  the  earliest 
occupieiS  of  the  soil.  This  race  is  one  of  the  wildest  in 
India,  its  people  living  for  the  most  part  on  vegetables  and 
-gniae,  or  on  the  plunder  of  their  more  civilired  neighbours. 


They  have,  however,  of  late  years  been  brought  into  more 
peaceful  habits  of  life.  The  population  of  Holkar's 
territories  was  estimated  in  1875  at  035,450.  The  revenue 
in  1875-7G  amounted  to  £459,800,  and  the  disbursements 
to  £405,100.  The  number  of  schools  in  1876  was  77, 
attended  by  3235  pupils,  costing  the  state  £3000.  The 
principal  educational  establishment  is  the  RdjkumArcullegc, 
for  the  education  of  the  sons  of  the  chiefs  and  nobles  of 
Central  India.  The  institution  is  maintained  by  the  British 
Government,  and  is  located  within  the  grounds  assigned  for 
the  purposes  of  the  "  Residency."  The  governor-general's 
agent  for  Central  India  has  his  headquarters  at  Indore  town. 
A  branch  line  from  the  Great  Indian  Peninsula  Railway, 
known  as  the  Holkir  State  Railway,  runs  from  Khandw:> 
junction  to  Indore.  The  principal  engineering  works  are 
the  ascent  of  the  Vindhyd  range  and  the  bridge  over  the 
Nerbudda  river.  From  Indore  the  line  is  taken  up  by  the 
Neemuch  Railway  through  part  of  Sindhia's  dominions, 
connecting  Indore  with  Nasfrdbdd,  and  finally  with  Delhi 
and  Agra.  I'he  chief  means  of  communication  are  the 
Bombay  and  Agra  Trunk  Road,  which  runs  through  Indore, 
with  branches  at  Mhow  and  Dhar,  &c.  ;  another  road,  8U 
miles  in  length,  joins  Indore  with  Khandna,  crossing  the 
Nerbudda  by  ferry. 

There  are  cotton  mills  at  work  in  the  state,  which  have 
proved  a  regular  source  of  income,  as  they  turn  out  cloth 
for  which  there  is  a  ready  market  In  1878  the  number 
of  spindles  was  10,000.  Indore  city  contains  a  charitable 
and  leper's  hospital,  and  a  dispensary.  Cholera  frequently 
prevails. 

Uislory. — The  founder  of  this  dynasty  was  Malliar  Rio, 
the  son  of  a  shepherd,  who  lived  in  the  village  of  Hoi,  in 
the  Deccan,  whence  he  derived  the  surname  of  Holkar,  the 
adjunct  "  kae,"  "  kar,"  or  "kur"  signifying  inhabitant 
Disdaining  his  father's  occupation,  he  enlisted  in  a  troop 
of  horse;  his  rise  was  rapid,  and  he  eventually  became  one 
of  the  most  distinguished  leaders  in  the  first  MarhattA  in- 
vasion of  northern  India,  and  obtained  many  possessions 
north  of  the  Nerbudda  and  about  Indore  by  grant  from 
the  peshwd.  At  his  death  he  was  succeeded  by  his  grand- 
son ifalli  Rdo,  who  died  shortly  after  his  accession.  Alia 
BAi,  the  mother  of  Malli  RAo,  then  took  the  management 
of  affairs,  and  appointed  as  commander  of  her  array  Malhar 
Tiikaji  Holkar,  a  chief  of  the  same  tribe  as,  but  in  no  way 
related  to,  Malhar  RAo.  Alia  BAi  died  \-\  1795,  and  was 
not  long  survived  by  T\ikaji  RAo,  after  whose  death  the 
power  of  the  house  of  Holkar  was  nearly  extinguished  by 
family  quarrels  and  the  dissensions  which  distracted  the 
Marhatta  confederacy  at  the  close  of  the  last  century. 
The  fortunes  of  the  family  were,  however,  restored  by 
Jeswant  RAo,  an  illegitimate  son  of  Tiikaji  Holkar,  who, 
after  a  signal  reverse  from  the  army  of  Sindhia,  employed 
European  officers  to  introduce  their  discipline  into  his 
army,  and  in  1802  defeated  the  united  forces  of  Sindhia 
and  the  peshwa  at  the  battle  of  Poona.  Twice  Ho'Jsar 
attacked  British  territory,  but  was  totally  routed,  ana 
Dnally  was  forced  to  sign  a  treaty  on  the  banks  of  the 
BiAs,  by  which  he  was  stripped  of  many  of  his  conquests. 
He  died  insane  in  1811,  and  was  succeeded  by  his  son 
Malhar  RAo,  during  whose  minority  the  state  was  torn  by 
the  most  violent  dissensions,  and  overrun  by  FindAris. 
The  army  mutinied,  and  British  intervention  became 
necessary  to  restore  the  government  Malhar  RAo  dying 
in  183-1  without  issue,  his  wife  and  mother  adopted 
Martaud  RAo  Holkar  as  his  successor.  He  was  summarily 
deposed  by  Hari  RAo,  a  cousin  of  Malhar  Rao,  whose 
accession  was  welcomed  by  the  troops.  His  rule  was  a 
tissue  of  intrigue  and  disorder.  He  died  in  1843,  and  bis 
adopted  Eon,  who  succeeded  him,  died  11  a  few  months, 
leaving  no  heir.     The  succession  ^vas  declared  to  rest  with 
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the  British  GovcrDment,  and  Tiikaji  Edo  (the  present 
luahdrAjd),  at  that  time  eleven  years  old,  was  selected  and 
placed  on  the  ffadi.  Holkar  maiLtains  a  military  estab- 
lishment of  3100  regular  and  2150  irregular  infantry, 
2100  regular  and  1200  irregular  cavalry,  and  310  artillery- 
men, -with  24  field  guns  equipped. 

INDRE,  a  department  of  central  France,  consisting  of 
parts  of  the  old  provinces  BasBerry,  Orl^^uais,  and  Marche, 
is  bounded  N.  by  tho  departments  of  Indre-et-Loire  and 
Loir-et-Cher,  E.  by  Cher,  S.  by  Crouse,  Haute-Vienne, 
and  Vienne,  and  W,  by  Vienno  and  Indre-et-Loire.  It 
lies  between  46°  22'  and  47°  15'  N.  lat,  and  between  0° 
62'  and  2^  13'  E.  long.,  being  60  miles  in  length  from  north 
to  south  and  54  miles  in  breadth  from  east  to  west.  It 
derives  its  name  from  tho  river  Indre,  which  flows  through 
it  from  south-east  to  north-west  The  Creuse,  Claiso,  and 
Vienne,  tributaries,  like  tho  Indre,  of  the  Loire,  are  tho 
other  principal  streams.  The  surface  forms  a  vast  plateau, 
eloping  from  south  to  north,  and  divided  into  three  districts, 
the  Bois-Chaud,  Champagne,  and  Brenne,  varying  with 
the  characteristics  of  tho  soil.  The  Bois-Chaud  is  a  large 
well-wooded  plain,  comprising  seven-tenths  of  the  entire 
area,  and  covered  with  a  sandy  and  stony  soil.  In  the 
river  valleys,  however,  tho  soil  is  extremely  fertile.  The 
Champagne,  a  bare  though  fertile  district  to  the  north- 
west, produces  abundant  cereal  crops,  and  affords  excellent 
pasturage  for  lirge  numbers  of  sheep,  celebrated  for  the 
fineness  of  their  wool  The  Brenne  is  an  unhealthy  marshy 
district  to  the  south.  The  climate  of  Indre  is  mild  and 
temperate,  though  moist.  On  the  southerii  heights  tho 
cold  is  often  severe,  and  throughout  the  department  the 
crops  suffer  much  from  hailstorms.  The  growth  of  cereals 
in  Indre  exceeds  the  requirements  of  the  inhabitants  ; 
the  pasturage  is  good  and  abundant ;  and  there  "are 
numerous  valuable  forests  of  oak,  elm,  beech,  and  other 
timber.  Fruit-trees  are  plentiful,  and  market-gardening 
is  a  flourishing  industry.  The  vine  is  cultivated  to  a  small 
extent,and  yields  a  mediocre  red  wine.  Chestnuts,  potatoes, 
turnips,  beetroot,  hemp,  and  colza  are  also  grown.  The 
rearing  of  horses  and  horned  cattle  is  carried  on  in  the 
Bois-Chaud,  and  of  sheep  in  the  Champagne,  Tho  mineral 
resources  of  the  department  include  large  quantities  of  iron, 
besides  marl,  sandstone,  limestone,  marble,  lithographic 
and  mill-stones,  granite,  and  other  stones.  The  chief 
industry  is  the  working  of  the  iron ;  tobacco,  paper, 
parchment,  cloth,  woollen  goods,  leather,  felt,  pottery, 
jwrcelain,  bonnets,  scythes,  and  tiles  are  also  manufactured. 
Indre  has  considerable  trade  in  its  natural  productions  and 
manufactured  articles,  and  in  wool,  horses,  and  oxen. 
The  department  is  divided  into  the  arrondissements  of 
Chiteauroux,  Lo  Blanc,  La  ChAtre,  and  lasoudun,  with  23 
cantons  and  245  communes.  The  chief  town  is  Chdteau- 
roux.  Tho  total  area  is  2624  square  miles,  and  the  popula- 
tion in  1866^  was  277,860,  and  in  1876  281,248. 

INDRE-bT-LQIRE,  a  department  of  central  France, 
consisting  of  parts  of  the  old  provinces  Touraine,  Orl^anais, 
Anjou,  and  Marche,  is  bounded  N.  by  the  departments  of 
Sarthe  and'  Loir  et-Cher,  E.  by  Loir-et-Cher  and  Indre, 
S.  and  S.W.  by  Vienne,  and  W.  by  llaine-et-Loire.  It 
lies  between  46'  45'  and  47'  43'  N.  lat.,  and  between  0" 
4'  and  1°  18'  E.  long.,  being  70  miles  in  length  from  north 
to  south  and  59  in  breadth  from  east  to  west.  It  derives 
its  name  from  the  Loire  and  its  tributary  tho  Indre,  which 
flow  through  it  Tho  other  chief  affluents  of  the  Loire  in 
the  department  are  tho  Loir,  Cher,  and  Vienne.  Indre-et- 
Loire  is  generally  level,  and  conveniently  divides  itself  into 
■  iie  following  districts,  according  to  the  characteristics  of 
the  soil  :  the  GAtine,  a  flat  sterile  region  to  the  north  of 
the  Loire,  with  some  forests ;  the  Varenne,  a  rich  and 
fertile  disVTict  between  the  Loire  and  Cher ;  the  Cham- 


peigne,  a  chain  of  vine-clad  slopes,  separating  the  valleys 
of  the  Cher  and  Indre  ;  the  Veron,  between  the  Loire  and 
Vienne,  the  most  highly  cultivated  district,  but  subject 
to  inundation  by  the  former  river  ;  the  plateaus  of  Sainte- 
Mauro,  a  bare  hilly  region,  the  most  unproductive  of  the 
department ;  and  tho  Brenne,  between  the  Claise  and 
Creuse,  forming  part  of  the  marshy  territory  which  extends 
under  the  same  name  into  Indre.  The  valley  of  the  Loire 
in  this  department,  from  its  beauty  and  fertility,  receives 
the  name  of  the  Garden  of  France.  The  climate  of  Indre- 
et-Loire  is  singularly  agreeable  and  equable,  avoiding 
extremes  of  both  heat  and  cold.  About  two-thirds  of  the 
entire  area  is  suited  for  cultivation,  but  the  south  far 
exceeds  the  north  in  fertility.  Cereals  of  all  kinds  are 
grown  in  greater  abundance  than  is  required  by  the 
inhabitants.  Vines  are  cultivated  to  a  considerable  extent, 
and  yield  excellent  white  and  red  wines,  exported  chiefly 
to  Holland  and  Belgium.  Vegetables,  potatoes,  fruits 
(plums  especially  being  cultivated  for  the  trade  in  jtrureazix 
de  Tours),  hemp,  liquorice,  coriander,  anise,  truffles,  walnuts, 
and  mulberries  are  also  produced.  Owing  to  the  deficiency 
of  well-watered  pasture,  domestic  animals  are  few.  Agri- 
culture has  been  for  some  time  in  a  backward  state,  from 
the  conservative  adherence  to  old  systems  ana  implements 
by  the  small  peasant  proprietors,  who  hold  much  of  the  land. 
The  mineral  resources  of  the  department  are  unimportant^ 
Iron,  marble,  limestone,  millstone,  lithographic  stone,  and 
various  kinds  of  marl  are  worked.  Copper,  ihough  found, 
is  not  worked.  The  presence  of  clay,  suitable  for  bricks 
and  pottery,  has  encouraged  the  manufacture  of  these 
articles.  .The  chief  industry  is  the  manufacture  of  gun- 
powder at  Eipaut  near  Tours.  Silk-weaving,  formerly  very 
flourishing,  is  again  beginning  to  revive.  The  refining  of 
beetroot  sugar  nnd  the  preserving  of  fruits  occupy  many 
hands.  Cloth,  carpets,  files,  woollen  goods,  paper,  and  basket 
work  are  made  in  the  department ;  and  there  is  a  consider- 
ble  trade  in  many  of  the  manufactured  articles,  Indre- 
et-Loire  is  divided  into  the  arrondissements  of  Tours, 
Loches,  and  Chinon,  with  24  cantons  and  282  communes. 
The  chief  town  is  Tours.  The  total  area  is  2360  square 
miles,  and  the  population  in  1866  was  325,193,  and  in 
1876  324,875 

INDULGENCE,  in  Roman  Catholic  theology,  is  defined 
ns  the  remission,  in  whole  or  in  part,  by  ecclesiastical 
authority,  to  the  penitent  sinner,  of  the  temporal  punish 
ment  due  for  sin.'  The  word  (from  indnlyeo,  and  perhaps 
connected  with  dulcis)  in  its  classical  use  has  the  meaning 
which  it  still  bears  in  ordinary  parlance  ;  but  by  post- 
classical  writers  it  is  often  employed  in  a  more  special  sense 
to  denote  a  remission  of  taxation  or  of  punishment  The 
Codex  Theodosiamis  has  two  titles  "  De  indulgentiis 
debitorum"  (lib.  xi.  tit.  23)  and  "  De  indulgentiis 
criminum  "  (lib.  is.  tit.  38).  In  tliis  sense  it  was  taken  up 
by  eoclesiastical  writers ;  thus  Ambrose  says  "  nemo  recte 
egerit  pffinitentiam  nisi  a  Deo  per  Christum  speraverit  in- 
dulgentiam  ;''  nnd  Augustine  {Con.Jul.,\.  3)  quotes  Reticius 
of  Autun  (313  a.d.)  to  the  efiect  that  "baptism  is  the 
principal  indulgence  known  to  the  churck"  The  natural 
and  actual  synonyms  of  the  word  are  "gratia,"  "venia." 
"  relaxatio,"  and  "  remissio." 

Tho  penitential  discipline  of  the  ancient  church  was  very 
severe  in  its  treatment  of  a  large  class  of  scandalous  off"ences  ; 
and  in  the  canonical  punishments  or  penances  (which  fron» 
a  very  early  date  began  to  be  determined  with  considerablo 
precision)  time  was  always  a  prominent  element.  But  a 
certain  power  of  showing  leniency  {<j>t\av6ponria)  or  the 

•  "  Est  antem  indulgeiitia  remissio  poena!  temporalis  adhnc  post 
absolutionom  saciMniciifalem  peccatis  debitic,  in  foro  intemo  coiara  Deo 
valida,  facta  per  applicationcm  thesauri  ccclesi.'O  a  superioro  Icgftlino  ' . 
^Perrouc,  Pral.  Thcol.,  "Tract,  do Indulg.,"proa:ni.). 
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reverse,    in   the   way   of  Bborteiiing  or   lengthening   tlie 
prescribed  duration  of  the  period  during  which  ecclesiastical 
penance  was  to  be  done,  was  always  left  to  the  discretion 
of  the  bishop.     An    early  and    explicit   proof  of   this   is 
founJ  in  the  fifth  canon  of  the  council  of  Ancyra  (314).' 
This  discretionary  leniency  was  sometimes,  as  appears  from 
the  writings  of   Cyprian,  granted  by  the   bishop  on  the 
intercession  of  those  who  were  witnessing  for  the  truth  in 
prison ;   sometimes  also  at  the  instance  of  the  civil  magis- 
trate.   The  episcopal  power  was  occasionally  exercised,  not 
(inly  in  a  shortening  of  the  canonical  duration  of  the  penance, 
but  in  some  mitigation  of  the  nature  of  the  penalty  itself 
(Syn.  Ancyr.,  can.   2).      We   find  indications   at  a  very 
early  period  that  some  of  the  minor  ecclesiastical  offences 
could  be  readily  and  canonically  atoned  for  by  almsgiving 
(Aug.,  De  Fid.  et.  Op.,  c.  19);   thus  gradually  arose,  by 
steps  which  cau  readily  be  conjectured,  a  regular  system 
of  commutations  (redemtiones,  commutationes),  set  forth 
in  "libri  penitentiales,"  offering  striking  analogies  to  the 
provisions  made  by  the  various  criminal  codes  by  which 
the  Tlieodosian  was  supplanted  throughout  Europe.     In 
the  Penitential  of  the  Greek  Theodore  of  Canterbury,  for 
example  (690),  which  is  to  be  found  inMigne's  Patrologia, 
e,  canonical  fast  of  days,  weeks,  or  years  may  be  redeemed 
by  saying  a  proportionable  number  of  psalms,  or  by  paying 
an  adequate  fine.     For  more  than  four  centuries  this  work 
held  a  position  of  great  authority  aU  over  Europe.     At  the 
time  of  the  crusades,  to  go  to  Palestine  and  take  part  in 
the  struggle  against  the  infidel  was  held  to  be  a  work  of 
such  extraordinary  merit  as  to  render  unnecessary  any  other 
penitential  aet  on  the  part  of  the  sinner  who  engaged  in  it. 
Thus  at  the  council  of   Clermont,  held  under  Urban  II. 
(1095),  it  was  decreed  "iter  illud  pro  omni  pocnitentia 
reputetur."     The  great  schoolmen  were  the  first  to  reduce 
to  a  theory  the  praxis  which  had  gradually  thus  sprung  up 
within  the  Western  Church.     That  theory  may  bs  said  to 
resolve  itself  into  the  two  positions — (I)  that,  after  the 
remission  of   the   eternal  punishment   due  for  sin,  there 
remains  due  to  the  justice  of  God  a   certain  amount  of 
tsmporal  pain  to  be  undergone,  either  before  death  in  this 
world,  or  after  death  in  purgatory  ;    (2)  that  this  pain  may 
be  remitted  by  tlie  application  of  the  superabundant  merits 
of  Christ  and  of  the  saints  out  of  the  treasury  of  the  church, 
the  administration  of  which  treasury  is  the  prerogative  of 
the  hierarchy.     A  characteristically  elaborate   statement 
and  defence  of  these  theses  will  be  found  in  the  supplement 
to  the  Summa  of  Thomas  Aquinas  (p.  3,  qu.  25)  and  in 
the  Summa  o{  Alexander  Halesius  (p.  4,  qu.  23,  arL  2, 
membr.  5).     In  their  Tridentino  form  they  occur  in  sess. 
6,  can.  30,  andsess.  14,  can.  12-14.     With  these  passages 
must  he  compared  the  condemnation  of  the  synod  of  Pistoia 
by  Pius  VI.  in  1794. 

Indulgences  are  either  general  or  particular,  i.e.,  either 
open  to  the  whole  church  or  confined  to  particular  localities. 
The  most  general  of  all  is  that  which  is  proclaimed  in  the 
year  of  jubilee.  Indulgences  again  are  either  plenary  or 
noa-plenary,  the  former  being  a  total  remission  of  all  the 
temporal  punishment  which  may  have  been  incurred  by 
the  recipient  It  must  carefully  be  borne  in  mind  that,  in 
Roman  Catholic  orthodoxy,  indulgence  is  never  absolutely 
c;ratuitous,  and  that  those  only  can  in  any  circumstances 
validly  receive  it  who  are  in  full  communion  with  the 
;hurch,  and  have  resorted  to  the  sacrament  of  penance,  in 
which  alone,  after  due  contrition  and  confession,  provision 
is  made  for  the  remission  of  the  graver  penalty  of  sin. 
The  doctrine  of  indulgences,  however,  is  singularly  open  to 
aiisunderstanding;  and  in  its  practical  applications  it  has  too 


'  See  Bingham,   Antl.,  xviii.    4  ;    snd   HeMe,   ConcUimgesch.,  i 
226.  Ac 


ofteu  boon  used  to  sanction  the  most  flagrant  immorality. 
The  scandalous  abuses  connected  with  the  "pardoner's" 
trade,  and  in  particular  the  reckless  conduct  of  the  hawkers 
of  the  papal  indulgence  granted  to  those  who  should  con- 
tribute funds  for  the  completion  of  St  Peter's,  Rome,  were, 
as  is  well  known,  very  prominent  among  the  proximate 
causes  of  the  Protestant  Reformation.  In  the'14th  article 
of  the  Church  of  England  the  doctrine  of  the  "  thesaurus 
meritorum "  or  "thesaurus  supererogationis  perfoctorum" 
is  by  implication  rejected ;  and  in  art.  22  "  the  Romish 
doctrine  concerning  purgatory  and  pardons  "  is  expressly 
condemned.  It  is  hardly  necessary  to  add  that  "  the  power 
of  the  keys  "  is  inseparable  from  the  idea  of  a  church,  and 
tliat  in  this  power  is  plainly  involved  a  certain  discretion 
as  to  the  time  and  manner  in  which  discipline  shall  bo 
administered.  This  discretion  is  claimed  by  every  organized 
body  of  Christians. 

See  Amort,  Dc  Origine,  Progressu,  Valore,  et  Frudu  Indal- 
gciUiarum,  Vienna  1735 ;  nad  Hirsniipr,  Die  Lehre  torn  Ablnss 
Tubingen,  1844. 

INDUS,  one  of  the  three  greatest  rivers  of  northern 
India,  rises  in  unknown  regions  on  the  northern  slopes  of 
the  sacred  Kailas  Mountain  in  the  Himdlayas.  On  the  south 
of  this  same  hill  rises  the  Sutlej,  the  great  feeder  of  the 
Indus,  which  unites  with  it  after  a  separate  course  of  about 
1000  miles.  The  Indus  rises  in  32°  N.  lat  and  81°  E 
long.,  enters  the  Punjab  in  34°  25'  N.  lat.  and  72°  51'  E. 
long.,  leaves  the  Punjab  in  28°  27'  N.  lat.  and  69°  4J 
E.  long.,  enters  Sind  in  28°  2G'  N.  lat.  and  C9°  47'  K  long., 
and  finally  falls  into  the  Arabian  Sea  in  23°  58'  N.  lat. 
and  07°  30'  E.  long.  The  basin  of  the  Indus  is  estimated 
at  372,700  square  miles,  and  its  total  length  at  a  little  over 
1800  miles. 

The  first  third  of  its  course  lies  outside  of  British 
territory.  It  at  first  flows  north-west  for  about  160  miles 
under  the  name  of  "  Sinh-ka-bab,"  until  it  receives  the  Gar. 
Shortly  after  this  junction  it  enters  Kashmir.  Near 
Iskardoh  in  Little  Tibet  is  the  wonderful  gorge  by  which 
the  river  bursts  through  the  western  ranges  of  the 
Himdlayas,  said  to  be  14,000  feet  in  depth.  For 
about  120  miles  the  river  passes  south-west  through  the 
wilds  of  KoliistAn  until  it  reaches  the  Punjab  frontier  near 
Derbend.  A  little  way  above  Attock,  in  Rawil  Pindl 
district,  it  receives  the  Cabul  river,  which  brings  down  to 
it  the  waters  from  Afghdnistdn  via  Jaldldbdd  and  the 
Khyber  Pass.  The  two  rivers  have  about  the  same 
volume  ;  both  are  very  swift,  and  are  broken  up  with  rocks. 
Their  junction  during  floods  is  a  scene  of  wild  confusion  ol 
waters.  At  Attock  the  river  has  fallen  from  its  elevation 
of  16,000  feet  at  its  source  in  Tibet  to  under  2000  feet. 
After  leaving  Attock,  the  Indus  flows  almost  due  south 
down  the  western  side  of  the  Punjab,  parallel  to  th^ 
Suldimdn  hills.  Just  above  Mithankot,  in  the  south  of  th^ 
Deri  Ghdzl  Khdn  district,  the  Indus  receives  the  accumu- 
lated waters  of  the  Punjab.  Between  the  Indus  and  the 
Jumna  (Jamund)  flow  the  five  great  streams  from  which 
the  Punjab  (Panjdb,  literally  "  The  land  of  the  five  rivers  ") 
takes  its  name.  These  are  the  Jhelum,  the  Chcndb,  the 
Rdvi,  the  Bids,  and  the  Sutlej.  After  various  junctions 
these  rivers  all  unite  to  form  the  Panjnad,  literally  "The 
five  rivers."  The  Panjnad  marks  for  a  short  space  the 
boundary  between  the  Punjab  and  Bahdwalpur,  and  unites 
with  the  Indus  near  Mithankot,  about  490  miles  from  the 
sea.  The  breadth  of  the  Indus  above  the  confluence  is 
about  600  yards,  its  velocity  5  miles  an  hour,  its  dcptl 
from  12  to  15  feet,  and  its  estimated  discharge  91,71£ 
cubic  feet  per  second.  The  breadth  of  the  Panjnad  ubov< 
the  point  of  junction  is  1076  yards,  with  a  depth  of  12  ti 
15  feet,  but  a  velocity  of  only  2  miles  an  hour.  Ili 
I  estimated    discharge   ^s   68,955   cubic-  feet  per  second. 
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Below  the  junction  the  united  etream,  under  the  name  of 
the  Indus,  has  a  breadth  which  varies  from  2000  yards  to 
several  miles,  according  to  the  season  of  the  year.  The 
■whole  course  of  the  river  through  the  Punjab  is  broken  up 
by  islands  and  sandbanks.  The  Indus  enters  Sind  in  28° 
26'  N.  lat.  and  69°  47'  E.  long.,  and  empties  itself  by 
many  mouths  into  the  Arabian  Sea,  after  a  generally 
south-westerly  course  in  this  province  of  580  miles.  Its 
average  width  during  tlie  low  season  is  680  yards ;  its 
depth  varies  from  4  to  24  feet.  Its  velocity  in  the  freshes 
averages  7  knots  per  hour,  at  ordinary  times  3  knots. 
The  discharge  per  second  varies  at  the  two  periods  from 
446,086  cubic  feet  to  40,857.  The  average  temperature 
is  10°  lower  than  that  of  the  air. 

The  delta  of  the  Indus  covers  an  area  of  about  3000 
square  miles,  amd  extends  along  the  coast^line  for  125 
miles.  It  is  almost  a  perfect  level,  and  nearly  destitute  of 
timber,  the  tamarisk  and  mangrove  alone  supplying  fuel. 
In  the  marshy  portions  good  pasturage  is  obtained,  and  in 


the  drier  rice  grows  luxuriantly.  The  climate  of  the  delta 
is  cool  and  bracing  in  the  "  winter  "  mouths,  excessively  hot 
in  the  "summer,"  and  most  healthy  during  the  floods. 

The  Indus  begins  to  rise  in  March,  attains  its  maximum 
depth  and  width  in  August,  and  subsides  in  September. 
The  registered  rise  at  Gidu- Bandar  is  15  feet.  Fish 
abound, — at  the  mouths,  the  salt-water  varieties,  notably 
the  Clvpea  neowhii,  a  species  of  herring  ;  the  chief  of 
the  freshwater  varieties  is  the  pata.  The  local  consump- 
tion and  export  of  the  dried  pala  are  both  very  large  The 
boats  of  the  Indus  are  the  dundhi and  zaxtrak  (cargo  boats), 
the  kauntdl  or  ferry-boats,  and  the  dundo  or  fishing  boats. 
The  aggregate  burthen  of  the  native  craft  on  the  river  in 
1861-62  was  as  follows :— up-stream  to  Sukkur  20,232 
tons,  and  beyond  that  town  16,317;  down-stream  to  Sukkur 
7694  tons,  and  beyond  it  11,456  In  1874  the  number  of 
steamers  plying  was  fourteen,  and  of  barges  forty-three, 
with  an  aggregate  burthen  of  10,641  tons ;  the  receipts 
amounted  to  £83,370. 
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